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MOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «Anrebpa ¥ Hadasa MaTeMaTHYECKOTO aHaJIHM3ay
0a3zoBoro ypoBHs miia oOyvatomuxca 10 —11 knaccoB paspaboraHa Ha ocHOBe DenepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHero oodiiero oOpa3zoBaHUs, C YUETOM
COBPEMEHHBIX MHPOBBIX TPeOOBaHUH, MPEIBABIIEMBIX K MaTeMaTHIeCKOMYy 00pa30BaHUIO, U
TpamuIuii pOCCUICKOTO oOpa3oBaHms. Peamnsanus mporpamMmbl oOecriedrBacT OBJIAJICHHE
KITFOUEBBIMUA KOMITIETEHITUSIMH, COCTABJISIFOIIMMHU OCHOBY JUISl CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHMsl, LEJIOCTHOCTb OOIIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATENHLHOTO Pa3BUTHUSA
JMYHOCTH O0YJarOIINXCSI.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayaia MaTeMaTHYECKOTO aHaIM3a» SIBJISCTCA OJHUM M3 HamOoJjee
3HAYMMBIX B MPOTPaAMME CTapIIel IIKOJBI, MOCKOJBKY, C OJHOW CTOPOHBEI, OH OOecredynBacT
WHCTPYMCHTAJIbHYIO 0a3y /IS M3y4eHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JApPYTrou
CTOPOHBI, (OPMHUPYET JIOTHYECKOE U aOCTPaKTHOE MBIIUICHHE YYalluxcs Ha YpOBHE,
HEO0OXOIMMOM JIJII OCBOCHUS KypCcOB MH(DOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH.
B pamkax maHHOro Kypca ydalimecs OBJIQJICBAlOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKCHHS B MaTEMaTHIECKOH hopme.

Kypc anreOpbl 1 HadaJr MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJISl YCIICTITHOTO
OBJAJCHUSA 3aKOHaMH (U3UKH, XUMHH, OHOJIOTHMH, IIOHUMAHHS OCHOBHBIX TEHICHITUI
PKOHOMHUKHU M OOIIIECTBEHHOM JKU3HH, IMO3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
1 KOMITBIOTEPHBIX TEXHOJOTUSIX, YBEPEHHO MCIIOJIH30BaTh UX B ITOBCEIHECBHON XM3HU. B ToXe
BpeMs OBJIaJICHUE aOCTPAKTHBIMU W JIOTHYCCKHA CTPOTUMH MAaTEMAaTHUYECKHUMH KOHCTPYKIHSMHU
pa3BUBaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH YTBEP)KICHHSI,
HCIIOJIb30BaTh O0O0OIIEHNE M KOHKPETH3AIMI0, a0CTparMpoBaHWE WU aHAJOTHUIO, (opMHpyeT
KpEaTHBHOE U KPUTHUYECKOE MBIIIICHHE. B X0/1e n3ydeHus anreOpbl U Ha4aJl MaTEMaTHYECKOTO
aHaNKM3a B CTapIICH IIKOJIC YJallrecs IMOJyJYarOT HOBBIA OIBIT PEIICHHUs TMPUKIAIHBIX 3a/ad,
CaMOCTOSITEIBHOTO ~ TOCTPOSHUS ~MaTeMaTHYECKUX MOJICJICH pEalbHBIX CHUTyallud W
WHTEPTPETAIMA TOTYYEHHBIX pENICHUH, 3HAKOMSITCS C TPUMEpPAaMH MaTEeMaTHYSCKUX
3aKOHOMEpPHOCTEH B NIPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIMIMMHCS MaTeMaTHYeCKUMU
OTKPBITHUSIMA U UX aBTOPaAMH.

Kypc obnagaeT 3HaYMTEIHHBIM BOCTHMTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIM peaaTu3yeTcs
KaK 4epe3 y4eOHBI MaTepHua, CriocoOCTBYOMUNA (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHUS,
Tak W depe3 crnenupuky y4eOHOW JeATENBHOCTH, TPEOyIomel CaMOCTOSTEIHHOCTH,
aKKypaTHOCTH, TPOJIOJDKATEILHON KOHIICHTPAllMMd BHUMAHHUS W OTBETCTBEHHOCTH 32
MOJTYYCHHBINA PE3yNIbTaT.

B ocHOBe MeTomuku oOydeHHUs anreOpe W HadajaM MaTeMaTHYEeCKOTO aHajau3a JICKHUT
NEeATETLHOCTHBIN IPUHIIAI 00yYEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hadaia MaTeMaTHYeCKOTO aHAJIN3a BKIIIOYAET CIIETYIONTNE
coJiepKaTeIbHO-METOANUECKIEe JIMHUU: «Yucaa W BBIUUCICHUS», «DYHKIIUU U TpaduKm»,
«YpaBHEHHS U HEpaBEHCTBay», «Havaa MmaTeMaTHYeCKOTO aHaIN3a», «KMHOXECTBA M JIOTHKAY.



Bce ocHOBHBIE cOnEpKaTENbHO-METOANYECKNAE JIMHUM W3YYalOTCS Ha NMPOTSHKEHUM ABYX JIET
oOydeHusi B CTaplIeil IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Apyra M MOCTENEHHO HACHIIAsACh
HOBBIMM TEMaMH M pasaeinaMu. JlaHHBIA Kypc SBJISIETCSI WHTEIPATUBHBIM, ITOCKOJIBKY
oObenMHsEeT B cebe coaepkKaHME HECKOJBKMX MaTeMAaTUYeCKUX AUCLMILIMH: anredpa,
TPUTOHOMETPHSI, MATEMaTUYECKUN aHalu3, Teopus MHOXecTB M ap. Ilo Mepe Toro kak
y4dalquecs OBJIQJIEBAIOT BCE 0OoJjiee IIMPOKUM MAaTE€MaTHYECKHM —amnmaparoM, y HHUX
MOCNIeI0BATEIbHO (POPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MaTEeMaTHYECKYIO
MOJIeIb peaIbHOM CHUTyalluM, IPUMEHATh 3HaHUs, MOJIY4YEHHbIE B Kypce «Anredpa u Hayana
MaTEMaTHYECKOr0  aHajiu3a», JJI1  PEUIeHUs  CaMOCTOSATENbHO  CPOPMYIUPOBAHHOU
MaTeMaTHYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH MOJYYEHHBIN PE3yJIbTAaT.

CopepxarenpHO-MeTOAMYECKass  JHHUS  «Yuciia W BBIUKMCIEHUS»  3aBEpLIACT
¢bopMUpOBaHNE HABBHIKOB HCIIONb30BaHMS ACHCTBUTEIBHBIX YHCEN, KOTOpOEe OBLJIO HAuyaTo B
OCHOBHOI1 1mKoze. B crapuieil mkone ocoboe BHUMaHue yaensercs GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENIBHBIX HABBIKOB, BKIIIOYAIOUIMX B ce0s MCIOJB30BaHUE Pa3IMYHbIX (opM 3amucu
JNEWCTBUTEIBHOIO YHCIIA, YMEHHE pPAlUOHAJIBHO BBINOJHATh JEHUCTBUSA C HHUMH, J€JaTh
OPUKUIKY, OLEHUBATh pe3yibrar. OOydyaromuecs MOJyYaloT HaBBIKKM MPUOIMKEHHBIX
BBIUMCJICHUM, BBIIIOJIHEHUS NEHCTBUII C 4YMCIaMH, 3allMCaHHBIMU B CTaHIApPTHOM (opme,
VICITOJIB30BAHUSI MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAKECHHM.

JIuaust «YpaBHEHUS U HEPABEHCTBA» pEANIM3yeTCs Ha MPOTSHKEHWU BCEro OOyueHUs B
CTapuied IIKOJE, IMOCKOJIBKY B KaXKIOM pasjelie NporpamMbl IIPEAYCMOTPEHO pEUIEHUE
COOTBETCTBYIOIIMX 3anad. OOywaromuecs OBJAACBAIOT Pa3IUYHBIMA METOAAMH PEIIEHUs
LENbIX, PpPalUOHAIBHBIX, HPPALMOHAIBHBIX, IIOKAa3aTEeJbHBIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUI, HEPaBEHCTB M uUX cucTeM. llosydeHHsle ymeHuUs
UCIIOJIB3YIOTCS. TMPU  HUCCIENOBAaHUM (YHKUMA C TOMOIIbIO TMPOU3BOJHOM, pEUICHUHU
NPUKIAJAHBIX 33/1a4 U 3314 Ha HAXO0XKJACHUE HAauOOJbIINX U HAMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi copepxaTenbHas JIUHHUS BKIIIOYAET B ce0d Takke (OPMUPOBAHUE YMEHUU BBIMIOJHSTh
pacuétel 1o ¢opMylaM, NpeoOpa3oBaHUS IENbIX, PALMOHAIBHBIX, HPPAIMOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TAKKE BBIPAXKEHUM, COEPIKAILUX CTEIIEHU U JIOrapu(pMBbl.
bnaromaps u3ydeHHIO airedpanyeckoro Marepuaia MPOMCXOOUT JajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIUICHUS  Yy4aluxcs, (POPMUPYIOTCS HABBIKU
JNEAYKTUBHBIX  pacCyKI€HHH, paboTbl ¢ CHUMBOJBHBIMU (OpMamMH, NPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. AnreOpa mpezyaraet
3¢ (deKTUBHbIE MHCTPYMEHTHI JI PEIICHUs MPaKTUYECKHMX U €CTECTBEHHO-HAay4YHbIX 3ajad,
HarJIsAHO IEMOHCTPUPYET CBOU BO3MOXKHOCTH KAK SI3bIKA HAYKH.

CopepxarenbHo-MeToauueckas JuHusl «DyHKIMU U TpaduKu» TECHO MEpEIUieTaeTcs C
JPYTUMHU JIMHUSIMM Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIE 3aJa€T IOCIEI0BAaTEIbHOCTD
u3ydeHus: Mmarepuana. M3yueHue CTENEeHHOW, TMOoKa3aTeabHOM, JorapupMuU4ecKon u
TPUTOHOMETPUUECKUX (PYHKIUH, MX CBOWCTB M rpadUKOB, HCIOJIb30BaHUE (DYHKIUN AJIs
peuieHus 3a7a4 U3 APYruX y4eOHBIX MPEIMETOB M PEANbHOW >KM3HU TECHO CBSA3aHO KaK C
MaTE€MaTUYECKUM aHAJIU30M, TaK U C pELIEHUEM ypaBHEHUW U HepaBeHCTB. [Ipu aTom Oombiioe
BHUMaHue ynaemnsercss (OpMHUPOBAHHIO YMEHMs BbIpaxaTb (OpMYyJIaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCIIEIOBaTh MOJyuyeHHble (YHKIUH, CTPOUTh HUX TIpaduKH.
Marepuan 3TOM COIEpP)KATEIBHOM JIMHUM HAlEJeH Ha pa3sBUTUE YMEHUHW U HaBBIKOB,



MO3BOJISIONINX  BBIpPAKAaTh 3aBUCHUMOCTH MEXKAY BEJIMYMHAMH B pasnudHor  (opwme:
aHANMUTHYECKOU, Tpaduueckoir u crmoBecHoW. Ero w3ydeHue crmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHHIO M  KOHKPETH3alluHu,
MCIIOJIb30BaHUIO aHAJIOTUH.

ConepxartenpHasa nuHus «Havana MareMaTH4eCcKOro aHain3a» IMO3BOJIAET CYIIECTBEHHO
pacuIMpuTh KPyr KaKk MaTeMaTUYECKUX, TaK U MPUKIATHBIX 33/1ad, JOCTYIHBIX 00y4Jaronmmcs,
y KOTOPBIX TMOSIBIISIETCS BO3MOKHOCTh MUCCIIEIOBATh M CTPOUTH Tpapuiku PyHKITUH, ONIPEICIIATh
X HauOOJIbIINE W HAUMEHBIINE 3HAYEHUS, BBIUMUCIATH IUIOMAMU (GUTYp U OOBEMBI TE,
HaxOJUThb CKOPOCTHM U YCKOpPEHMs MpoueccoB. [[aHHas coaepkareiibHas JUHUS OTKPBIBACT
HOBBIE BO3MOJKHOCTM IIOCTPOCHHS MATEMaTHYECKUX MOJICNIEN pEAIbHBIX CUTYyallWi,
HAXOX/JCHHUSI HAWJIYUIIEr0 PEIUICHUS B MPUKJIAIHBIX, B TOM YHUCJIE COLUAIBHO-OPKOHOMUYECKUX,
3aJa4ax. 3HAKOMCTBO C OCHOBaMHM MaTeMAaTHMUYECKOTO aHalu3a CHOCOOCTBYET pPa3BUTHUIO
abCTpakTHOTro, (HOPMAIBHO-JIOTHYECKOTO U KPEATUBHOTO MBILUICHUS, OPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSIBJICHUS 3aKOHOB MAaTeMaTUKM B HAayKe, TEXHHUKE U HCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOLIMXCS PE3YJbTATaX, IOIYYEHHBIX B XOJ€ pa3BUTHUSA
MAaTEMATUKH KaK HayKH, U UX aBTOpax.

ConepxaTenpHO-MeToANYeCKas THHUS «MHOXECTBa U JIOTHUKa» B OCHOBHOM IOCBSILIEHA
AJIEMEHTAM TEOPUM MHOMKECTB. TE€OpETUKO-MHOKECTBEHHBIE IPEACTABICHUS MPOHU3BIBAIOT
BEChb KypC IIKOJBbHOM MaTeMaTWKH U TpeajiaraloT Hau0oJiee YHUBEpPCAJIbHBIM S3BIK,
OOBCIUHSIONMMNN BCE pa3/iesibl MaTEeMAaTHMKU U €€ MPUIIOKEHUM, OHHM CBSI3BIBAIOT DPa3HbIC
MAaTEMATHYECKUE JHUCUUILUIMHBI B eauHoe 1enoe. [loaToMy BakHO JaTh BO3MOXKHOCTH
IIKOJIbHUKY IIOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOW MAaTEMATHKU U
VICII0JIB30BaTh €r0 JJIsI BBIPAXKEHUS CBOUMX MBICIIEH.

B kypce «Anrebpa u Hayana MaTeMaTUYECKOIO aHajln3a» MPUCYTCTBYIOT TAKKE€ OCHOBBI
MaTeMaTUYECKOr0 MOJICIIMPOBAHUS, KOTOPhIE MPU3BAHBI CPOPMHUPOBATH HABBIKKA MOCTPOCHUS
MoOJieJIel peajbHbIX CUTYallUid, HCCIEOBAHUS 3TUX MOJENEH C MOMOIIbIO anmapara anreopsl U
MAaTEMAaTHYECKOr0 aHajiv3a W MHTEPIpPETAallMy TOJYYECHHBIX pPe3yJbTaTOB. Takue 3aJaHusd
BIUIETEHbl B KaXXIbIM W3 Pa3/elIOB NPOrpaMMbl, MOCKOJBKY BECh Marepuan Kypca LIUPOKO
WCMOJIB3YETCSl I PEUICHUS] NMPUKIAAHBIX 3a7ad. [Ipu pelieHun peanbHbIX MPAKTUHYECKUX
3a/lady  yyaluecs pa3BUBAIOT HAOMIOIATEIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, HMCIOJH30BATh AHAJIOTHI0, 0000IAaTh M KOHKPETH3UPOBATH IPOOJIEMY.
JlesiTenbHOCTh 1O (DOPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKJIAJHBIX 3a7a4 OpPraHU3YeTCs B
poliecce U3yYeHus BCeX TeM Kypca « Anredpa 1 Havajia MaTEMaTHYECKOTO aHATN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IulaHEe Ha H3ydyeHHME Kypca ajreOpbl M Hadal MaTeMAaTUYECKOTO aHajn3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 vaca B Henenmo B 11 kiacce,
BCEro 3a JiBa rojaa ooyuenus — 170 gacos.



COILEPKAHHUE YYEBHOI'O KYPCA
10 KITACC

Yuciaa 1 BIYUCICHUA

Panmonaneupie uncia. OOBIKHOBEHHBIE U JCCSITHUYHBIE IPOOH, MPOICHTHI, OECKOHECUHBIC
nepuoanueckue JApoOu. ApupMeTHdYecKue Omepalrdd C  pPalMOHAIBHBIMH  YHCIIaMH,
npeoOpa30BaHUs YHCIIOBBIX BbIpakeHUW. [IpuMeHeHne ApoOeil W MPOUEHTOB ISl PELICHUS
IPUKJIAIHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JleiicTBuTenbHBIE uKcia. PalyioHanbHble W UppalMoOHaNbHBIE 4YHcia. ApudmeTndeckue
ONepaluy C JACUCTBUTENIbHBIMU yuciaamu. [IpruOnmkEHHbIe BBIUMCIEHUS, ITpaBuila OKPYIJICHHUS,
IIPUKUKA U OLICHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ uenbiM mnokasareneM. CranpapTHas gopMa 3amucu JEHCTBUTEIBLHOTO YHUCIA.
Hcnonb3oBanne mnoaxoasuiel ¢Gopmbl 3amucu  JACHCTBUTEIBHBIX YMCEN JUIS  PEelIeHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUSA JaHHBIX.

Apudmernueckuii KOpeHb HaTypaibHOW crTeneHu. JledcTBud ¢ apudMeTHuecKuMHu
KOPHSIMH HaTypaJIbHOW CTETICHHU.

CHHYyC, KOCMHYC M TaHI€HC YHMCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHUHYC, ApKTaHI€HC
YHUCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BbIpakeHUl. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIbL.

YpaBHeHUE, KOPEHb ypaBHEHMs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTon MHTEPBaoB.

Pemenue uensix 1 1poOHO-PALIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemenne nppanoHaAIbHBIX YPABHEHU 1 HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHUM.

IIprMeHeHne ypaBHEHMM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKMX 3a7ad M 3a1ad U3
pPa3IUYHBIX 00JACTEN HAYKH U PeaTbHOM KU3HHU.

DOyHKUMU ¥ TpaGUuKH

@yHKMsA, ciocoObl 3aaanus GpyHkuuu. ['paduk pynkunu. Bzaumuo oOpaTHbie PyHKIIMH.

OO6nactp ompeneneHuss U MHOKeCTBO 3HaueHui Gyukuuu. Hynu ¢ynkiuu. [IpomexyTku
3HAKOTIOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIUH.

CrenenHas (QyHKUMS C HaTypallbHbIM U LIEJBIM TOKa3areneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-O¥ CTENEHHU.

TpuroHomerpuyeckass OKpPYKHOCTb, ONpEIEICHUE TPUTOHOMETPUYECKUX  (DYHKIIMM
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHAaIM3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUsl  MOCJENOBaTelNbHOCTEH.  MOHOTOHHBIE
MTOCJIEA0BATEIBLHOCTH.

ApudmeTrnueckass M TreoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaroImas
reoMerpuueckas nporpeccusi. CyMma O€CKOHEYHO YOBIBAIOIIEH IreOMeTpUUECKON MPOrpecCUu.



@opmysia CIOXKHBIX IPOLEHTOB. MCnoyb30BaHKWE NMPOTPECCHM ISl PELIECHUs PEANbHBIX 3a1a4
IPUKJIAJHOIO XapakTepa.

MHoKecTBa M JIOTHKA

MHoxecTBO, onepauuy Haja MHOXecTBamu. [[uarpammsl Oiinepa—BenHa. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIlllapaTa Uil ONMCAaHHs PEabHbIX IPOLIECCOB W SBJICHUH, INpU
pEILIEHNH 3aa4 U3 JPYTUX YYEOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CIEICTBHE, JOKAa3aTEIbCTBO.

11 KIIACC

Yucia v BIYMCICHUSA

HarypanbHabie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YHACEIL.

Crenenb ¢ pauMoHaIbHBIM ITOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm uncna. JleciTuuHbe U HATypaibHbIE JTOTapu(MBbI.

YpaBHeHMs M HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaKEHUH, COAEPKALIUX JIOTapU(MBI.

[IpeoOpazoBaHue BbIpaXXEHUH, COAEPKALUX CTEIIEHH C PAIIMOHAIBHBIM MTOKA3aTeJIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHble YpaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

Cucrembl JIMHEMHBIX YpaBHCHHUU. PellleHnMe NpUKIaAHBIX 337a4 C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUM.

CucTeMbl M1 COBOKYITHOCTH PAallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUHN, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a4ad U
3a/1a4y U3 pa3Iu4HbIX 001acTel HAYKH U peabHOW KU3HH.

DOyHKUMU ¥ TpaGUuKH

Oynkrusa.  [lepuomuyeckue  pyukmuu. [IpomMexyTku  MOHOTOHHOCTH — (DYHKIIHH.
Makcumymbl 1 MUHUMYMBbI (QyHKIMH. Haumbombiiee M HauMmeHblliee 3HauYeHUE (DYHKIIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue (PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTtenbHas u torapudmuueckas QyHKIHUH, UX CBOMCTBA U TpadUKH.

Ucnonb3oBanue rpadukoB GYHKIMMA 71 peIICHUs YPaBHEHUN U JIMHEWHBIX CUCTEM.

Hcnonb3oBannue rpadukoB (QYyHKIMH IS HMCCICAOBAHHUS IPOIECCOB M 3aBUCHMOCTEH,
KOTOpbIE€ BO3HUKAIOT TP PEUICHUU 33]1a4 U3 APYTUX y4E€OHBIX IPEAMETOB U PEATbHON KU3HH.

Hauyana maTeMaTH4ecKOro aHajamnsa

HenpepsiBable pyHKIIMH. MeTOA UHTEPBATIOB AJI PEIICHUS] HEPABEHCTB.

[TpousBoanas ¢pynkuuu. ['eomerpudeckuii u GU3NIECKUN CMBICT TTPOU3BOTHOM.

[IpousBoanbie dnemMeHTapHbIX (QyHKIUNA. DOpPMYIBI HAXOXKICHUS MPOU3BOIHOU CYMMBI,
MPOU3BEJCHUS U YACTHOTO (PYHKIUH.

[IpumMeHeHre nTpor3BOAHOM K MCCIEAOBAHUIO (YHKIHUA HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenre HauboIb1Iero 1 HaMMEHbIIETro 3HaYeHUsI (PYHKIIUN Ha OTPE3Ke.

[IpumeHeHne NPOU3BOJHOW UL HAXOXKIACHHUS HAWIYYIIEro PEIIEHHS B NPUKIAIHBIX
3aj1a4yax, AJs ONpeeJIeHUs] CKOPOCTU MPOILECcca, 3aJaHHOTO (OPMYJIION UITH TPaPUKOM.



[lepBoobOpasnas. Tabmauma nepBooOpa3HbIX.
WNHurterpan, ero reoMeTrpuyeckuil M (PU3MUECKUNA CMBICA. BpluncieHue HHTErpaga 1o
dhopmyne Herorona—JleliOuura.



IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHOro mnpeamera «MaremaTuka» JOIKHO OOecreunmBaTh AOCTHM)KEHHE Ha
YPOBHE CpelHero oomero oOpa3oBaHUs CIEIYIOIIMX JMYHOCTHBIX, METAllPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTpaMMbl ydeOHOTro mnpeamera «MaTeMaTuka
XapaKTepU3yrOTCSA:

I'paxx1aHCcKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM TO3MIMH OOydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHICKOTO OO0IIEeCTBa, MPEACTABICHHEM O MAaT€MaTUYECKHX OCHOBaxX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TPaXKJaHCKOTO OOIIecTBa
(BBIOOpPHI, OMPOCHI U TIP.), YMEHUEM B3aUMOJECHCTBOBATh C COLMUAIBHBIMU WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM.

[laTpuoTHyecKOe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKOM IPaKIAHCKON MAEHTUYHOCTH, YBAXKEHUS K IPOLUIOMY U
HACTOAIIEMY POCCUKCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCUMCKUX
MAaTeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, K WCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTHSX, chepax IKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHUEM JyXOBHBIX LEHHOCTEH POCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHHEM
NOCTUKEHUW HAYKU U JAESATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHUE
YCTOWYUBOTO OyAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K  MHPY, BKIIOUYas  OACTETHUKY  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peneHUui, pacCyKIEeHUN; BOCIHPUHUMYHUBOCTBIO K
MAaTeMaTUYECKUM acIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCITUTAHUE:!

c(hOPMHUPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYeCKUE 3HAHUS B HMHTEpecax
3I0pOBOr0 M Oe30macHoro odpasza *U3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO
(3mopoBoe muTaHWE, cOATAHCUPOBAHHBIA PEKUM 3aHSATUN U OTIbIXA, PEeryysipHas Quznueckas
AKTUBHOCTD); (DU3UYECKOTO COBEPIICHCTBOBAHMS, MPHU 3aHITHUSIX CIIOPTHUBHO-03I0POBUTEIIHHOMN
NEATEIBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTHU TPYIOJIOOWS; MHTEPECOM K Pa3IMYHBIM
chepam npodeccuoOHATBHOM JEATEILHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW M €€ TPHIIOKCHUSIMHU,
YMEHHEM COBEPIIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccun U peain30BbIBaTh COOCTBEHHbIC
KU3HEHHbIC IJIaHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTEMaTUYECKOMY OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HAa TPOTSHKEHWU BCEU >KU3HHM; TOTOBHOCTHIO K AKTMBHOMY YYacTHUIO B
pELIEHUH MPAKTUYECKUX 3a7a4 MaTEMAaTUYECKOI HAITPaBJIEHHOCTH.



DKOJIOTUYecKoe BOCIIUTaHHE:

C(OPMHPOBAHHOCTBIO JKOJOTHYECKOW KyJIbTYPbl, MOHUMAHHEM BIIASHUS COIMAIHHO-
HKOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHOW M COLMAIBHOM Cpeabl, OCO3HAHHEM
rmo0anbHOTO — XapakTepa OJKOJOTHMYECKHMX MpoOsieM; OpueHTaluueil Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHWU Ui pelleHus 3a7ad B 00JacTu OKpY)KaoImled cpeipl, MIIaHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOKHBIX TOCJIEACTBUI AJISI OKPYKAIOIIEeH Cpebl.

[leHHOCTH HAYYHOTO TIO3HAHUSI:

Cc(OPMUPOBAHHOCTBIO MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU, TOHUMAHUEM MaTEMaTHYeCKOW HayKH Kak c(epbl
YEJIOBEUECKON AESITEIbHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHS LMBUIM3ALINY;
OBIIQJICHUEM SI3BIKOM MAaTEMATHKH W MaTeMaTHYECKOW KYJIbTypOill KaK CPEICTBOM IIO3HAHUS
MHUpa; TOTOBHOCTBIO OCYIIECTBJIATH IPOSKTHYI ¥ HCCICIOBATEIBCKYIO JICATEIBHOCTD
WH/IUBUYaTbHO ¥ B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOECHHUS TPOrpaMMbl yueOHOTO mpeamMera «MaremaThka
XapaKkTepU3yIOTCsl  OBJAJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCeusmuU,
VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  VHUBEPCATbHLIMU — Pe2yTamUueHbIMU
OelcmeusiMu.

1) YVuueepcanvnovie nosnasamenwvhole oeiicmaus, obecneyusaiom Gopmuposanue 6A306bix
KOCHUMUBHBIX NPOYECcOo8 00y4arouuxcs (0ceoenue mMemooo8 NO3HAHUS OKPYI’CAIOUe20 MUupa,
npuMeHeHue J102UYeCKUX, UCC1e008amenbCKux onepayuil, ymenui pabomams ¢ uHgopmayuetr).

ba3oBrle Jornueckue IercTBU:

e BBIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKH MATEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUNW MEXAY MOHATHUSMU; (HOPMYITUPOBATH OIPEACIICHUS TOHSITUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKA, OCHOBAHUS JJIs1 0000IIECHUS U
CpaBHEHUS, KPUTEPHH IMPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (DOPMYTHUPOBATH W TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAWTCIBHBIE U
OTpULIaTETIbHBIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

e BBIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (aKTax,
JTAHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSAX; MpemaraTh KPUTEPHH IS BBISBICHHS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

e JIe7IaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, MEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITENILHO JIOKA3aTEIhCTBA MATEMATHUECKUX YTBEPXKICHUU (TIPSIMbIE
U OT TPOTUBHOTO), BBHICTPAWBATh apPTyMEHTAIIMI0, TPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIHI;

e BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIHKO BapHUaHTOB
perieHus, BhIOUpaTh HauOoJIee MOIXOIANUN C YUYETOM CaMOCTOSTEIHHO BBIIEICHHBIX
KPUTEPUEB).

basoBrle nccnenoBaTenbCKue NeUCTBUSA:



UCTIONB30BaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUHA  WHCTPYMEHT  IIO3HAHUS;
dbopMynrpoBaTh BOMPOCH], (HUKCUPYIOIIME MPOTUBOpEUHe, MpoOJieMy, yCTaHABIUBATH
UCKOMOE ® JaHHOe, (OPMHUPOBATH THUIOTE3y, APTyMEHTHUPOBATH CBOK MO3HUIIUIO,
MHEHHE;

NPOBOJUTh CaMOCTOSITENIFHO — CIJITAHMPOBAHHBIA JIKCIEPUMEHT, HCCJICIOBAaHUE II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SBJICHHS, TpoIiecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MEXAY 00bEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOATENbHO  (opMyaupoBaTh OOOOIMIEHWST ¥  BBIBOABI 1O  pe3yJbTaTaM
NPOBEAEHHOTO HAOIOACHMSI, MUCCIICIOBAHMS, OIICHWBATh JOCTOBEPHOCTH MOTYyYEHHBIX
PE3yJIbTaTOB, BEIBOJOB U 00OOIICHMIA,

MIPOTHO3WPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATH MPEATION0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

PaboTa ¢ uadpopmanueii:

BBISBJISITh Je(UIUTH MHPOPMAILUHU, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha BOIPOC U
JUISL pELIEHUS 33]1a4H;

BBIOMpPATh HMH(POPMALIMIO W3 HMCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIU3HPOBATH,
CUCTEMAaTU3HPOBAaTh U HHTEPIPETUPOBATh MH(GOPMALMIO Pa3IUYHBIX BHJIOB U (PopM
IIPEACTABIICHHUS;

CTPYKTYpUpOBaTh HH(OpPMALMIO, TPEACTaBIATh €€ B  pas3IuuHbIX (opmax,
WLTIOCTPUPOBATh IpapuuecKy;

OLICHUBATh HAJIEKHOCTh HH(POpPMALMU 1O CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvie KOMMYHUKAMUHbIE Oclicmaus, 00ecneuusaom chopmuposanHocms

COUUATBHBIX HABLIKO8 0OVUATOUWUXCAL.
OOmieHue:

BOCHIPUHUMATh U (HOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBHM C YCJIOBHUSIMU M LEISIMU
oOlLlEHUs; SICHO, TOYHO, T'PAMOTHO BBIPAXaTh CBOI TOYKY 3pPEHUSI B YCTHBIX U
NUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PELIEHUs 3aJa4d, KOMMEHTHUPOBATh
IIOJIyYE€HHBIN PE3YyJIbTAT;

B X0Jle 00CYXJAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX AAaE€MOU TeMbl, TPOOIEMBI,
penraemMoii 3a/1auu, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HAa MMOUCK PEIICHUS; CONOCTABIISATh
CBOM CYXKJEHUS C CYKIEHUSAMH JIPYIMX YYaCTHUKOB JUANOra, OOHapyXUBaTh pa3inyue
U CXOJCTBO MO3UIMH; B KOPpPEKTHOU ¢opMe (GOopMyIupoBaTh pa3HOINIACUs, CBOU
BO3PaXXCHUS;

NPENCTaBIIATh PE3yJbTaThl PEUICHUS 3a/1aud, HKCIIEPUMEHTA, UCCIEIOBAHMS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4€TOM 3aJad Npe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

CoTpyAHUYECTBO:

MOHUMAaTh W UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/HOW W MHIMBUAYAILHON pabOThI pH
pelIeHNN YYeOHBIX 3a/1a4; MPUHUMATh IIeJIb COBMECTHOHN NESATEeIbHOCTH, IIAHUPOBAThH
OpraHU3allMI0 COBMECTHOW paboOThI, pacmpenensaTb BUIbI PabOT, TOTOBAPUBATHCA,
00CyXIaTh MPOIIECC U pe3yabTaT padOThI; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



e Y4YacCTBOBaTh B IPYMIOBHIX (hopMmax paboThl (00CYyKaeHUsl, 0OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» ¥ WHBIE); BBITTOJHITH CBOIO YacTh PA0OTHI U KOOPAMHUPOBATH CBOU JICHCTBHSI
C IPYTMMH YjieHAMU KOMAaHIbI; OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOMIUN MPOIYKT
0 KpUTEPUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOCHCTBUS.

3) Vuusepcanvnuvle pecynisamugnsie Oeticmeus, obecneuusarom Gopmuposanue CMulCi08bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTU.

Camoopranuzanus:

COCTABJIATh IUUIaH, QJTOPUTM PEIICHUS 3a/Jadd, BBIOMPATh CHOCOO PEIICHUS C y4ETOM
UMEIOIIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBAThH
BapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIb:

e BIJIAJICTh HAaBBIKAMHU IIO3HABATEILHON pEQIIEKCHU KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUA W MBICIUTEIBHBIX IMIPOIECCOB, WX pE3YyJIbTaTOB; BJIAAETh CIOCOOAMU
CaMOMPOBEPKH, CAMOKOHTpOJISI Mpollecca W pe3yjbTaTa peHieHUsT MaTeMaTH4eCKOU
3a/lauu;

e TMPEABUIETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTH IPH PEHICHUW 3a/ladd, BHOCHTH
KOPPEKTUBEI B JEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCNIBCTB, JTAHHBIX, HAWICHHBIX
OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUMBATh COOTBETCTBHUE pe3yjbTaTa IEIM U YCIOBUSM, OOBSICHATH IPUYUHBI
JOCTIKEHUST WM HEAOCTIKEHUS Pe3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OICHKY MPHOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

OcBoenune ydeOHOTrO Kypca «Alredpa W Havajlla MaTeMaTUYeCKOro aHalM3a» Ha YPOBHE
CpenHero o0Iiero oopa3oBaHus JOJDKHO 00ECIeUUBATh JTOCTHUKEHHUE CICAYIONMIUX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

10 KITACC

YucJia 1 BLIYUCIEHUSA

OneprpoBaTh MOHATHUSAMH: PAllMOHAJIBHOEC M JEHCTBUTEIBLHOE YHCIO, OOBIKHOBEHHAS W
JECATUYHAS IPOOH, TIPOLICHTHI.

BreimonHaTe apudMeTrnuecKre onepaiyy ¢ paldoHaabHBIMU U JeHCTBUTEILHBIMU YUCIaAMU.

Beimonuate npuOIMKEHHBIE BBIUMCICHMS, WCIOJIB3YS TIpaBUJia OKPYIJICHUS, JeNIaTh
MIPUKUJIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh MOHATHUSMH: CTEIICHb C IIEIBIM ITOKa3aTelieM; CTaHAapTHas (GopMa 3aIucH
JEHCTBUTEIHLHOTO YHCIIa, KOPEHb HATYPAJIbHOW CTENECHM; MCIOJIB30BaTh MOIXOMAIIYI0 (BopmMy
3alUCH ACHCTBUTEIBHBIX YACEI JI PEIICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

OnepupoBath MOHATUSIMU: CUHYC, KOCHHYC ¥ TAHT€HC IPOU3BOJIBLHOIO yIJIa; UCIOIb30BATh
3amuCh MPOU3BOJIBHOTO yTJjia 4epe3 00paTHbIC TPUTOHOMETPUUECKUE (PYHKIIUH.

YpaBHeHUS U HEPABEHCTBA



OneprpoBaTh NOHATUSMH: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; IIEJI0€, PAllMOHAIBHOE,
UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHE;

BoimonusaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPUYECKHMX  BBIPAKEHUH M pemiarthb
TPUTOHOMETPUYECKHUE YPABHEHUSI.

BoinonHaTe npeoOpa3zoBaHus 1EbIX, PAMOHAIBHBIX UM UPPALMOHAIBHBIX BBIPAXKECHUN U
pelaTh OCHOBHBIE THUIIBI LEIbIX, PAIMOHAIBHBIX U UPPALMOHAJIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHHsI U HEPABEHCTBA Ul PEIICHHUS MAaTEMaTUYECKHUX 3aJad U 3aJay U3
pa3IMYHBIX 00JacTel HAyKH U PEaIbHOM JKU3HH.

MopenupoBaTh peajbHblEe CUTyalldd Ha S3bIKE alreOpbl, COCTAaBJIATh BBIPAKCHUS,
YPAaBHEHHMs, HEPAaBEHCTBA II0 YCJIOBHUIO 3aJayd, HCCIEI0BATh TMOCTPOCHHBIE MOJIEIN C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DYyHKIUHN U TPAPUKHU

OmnepupoBaTh MOHATUSAMU: (PYHKIIKSA, CIIOCOOBI 3a1aHusl PYHKIIMU, 0OJIACTh ONPEACICHUS U
MHOKECTBO 3HAYCHUH QYHKIMHU, TpaduK GyHKIIUU, B3AUMHO 00paTHbIE (QYyHKIIUU.

OnepupoBaTb NOHATUAMU: YETHOCTh U HEUETHOCTh (QYHKUUHM, HYIU (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBath rpaduky GyHKIMM 1S pelIEHUs YPAaBHEHU.

CrpoutTh M 4MTaTh rpapuKd JUHEHHOW (PYHKIMM, KBAaIpaTUYHOW (YHKIUH, CTEIICHHOMN
(GYHKIUH C LEIbIM TTOKa3aTEeIIEM.

Wcnonp3oBath rpaduku (GyHKUUN A7 MCCIEAOBAaHUS IPOLECCOB M 3aBUCUMOCTEN IpU
pEelIeHUH 3aJa4 M3 JPYrUX Y4YEOHBIX IMPEIMETOB M pPEajbHOM >KM3HU; BbIpaXaTh (popMyiIamMu
3aBUCUMOCTH MEX]1y BEJIMUUHAMH.

Hayana mareMaTH4eCKOro aHAIN3A

OmnepupoBaTh NOHATUSAMU: MOCIEAOBATEIBHOCTh, apU(pMETHUECKass W TeoMeTpuyecKas
IIPOTPECCHH.

OnepupoBath MOHATUAMH: OECKOHEUHO yOBbIBaIOIIasi reoMeTpruecKas mporpeccus, cymMma
0EeCKOHEYHO yOBbIBAOIIEH T€OMETPUYECKON TPOTPECCHH.

3a1aBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonbp30BaTh CBOMCTBA IIOCIEIOBATEIBHOCTEN W IPOIPECCUN I PELICHUS PEaJbHBIX
3a/1a4 MPUKIAJIHOTO XapaKTepa.

MHosKecTBa M JIOTMKA

OnepupoBath MOHATUSAMH: MHOYKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcrons30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar [l ONMCAaHUs PEajbHbIX MPOLECCOB
U SIBJICHUM, IPU PEILIEHUH 3a7a4 U3 APYTUX Y4eOHbIX MMPEIMETOB.

OrneprpoBaTh NOHATUSIMHA: ONPEAETIEHUE, TEOPEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 KITACC

Yucsa 1 BbIYUCIEHUSA

OnepupoBaTh TMOHATUSIMU: HATypaJIbHOE, I€J0€ YHUCIO; HCHOJb30BaTh MPU3HAKU
JEJIMMOCTH 1IEJIBIX YHUCEN, PA3JI0KEHUE YHCIIa HA MPOCTHIC MHOXKUATENM JIJIA PEIICHUS 3a/1a4.

OnepupoBath NOHATUEM: CTENIEHD C PAIMOHAIBHBIM MTOKA3aTEJIEM.

OrnepupoBatTh MOHITUSAMU: JIOraprdM Yucia, 1eCATUYHBIE U HATypaJibHbIE JTOTapU(PMBI.



YpaBHeHUs U HEPABEHCTBA

[IpumensTh CBOWCTBa CTeMEHU [ MpeoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATH
MIOHATHSMU: TIOKA3aTEIbHOE YPAaBHEHHME M  HEPABEHCTBO; pEIIAaTb OCHOBHBIE  THIIBI
[IOKA3aTEJIbHBIX YPAaBHEHUI U HEPABEHCTB.

BeinonHATe npeoOpa3oBaHusl BBIPAXKEHHUM, COAEpKAIUX JIOrapu@Mbl; OINEpUPOBATH
HNOHATUSAMHU: JOrapu(MUUYECKOE YPAaBHEHME U HEPABEHCTBO; pELIaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YpaBHEHHUI U HEPABEHCTB.

HaxomauTe pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUSAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUN M €€ pelICHUE; UCIOJb30BaTh
CUCTEMY JIMHEHUHBIX YPABHEHUH IS PELICHUS IIPAKTUYECKUX 3a1ad.

HaxoauTe pemieHns npoCTEUIINX CUCTEM M COBOKYITHOCTEH PAllMOHAJIBHBIX YPaBHEHUU W
HEpPABEHCTB.

MopenupoBaTh peajbHblE CUTyalldd Ha SA3bIKE alreOpbl, COCTAaBJIATh BBIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33[1a4y, UCCIIEI0BATH IIOCTPOCHHBIE MOACIIH C
MCIIOJIb30BaHUEM ammapaTa ajareOpsl.

DOyHKUMU U TpaGuKHn

OnepupoBarh MOHATUSAMU: MEpUOAMYECKAs (PYHKIHUSA, HIPOMEKYTKM MOHOTOHHOCTH
(GYHKIUHM, TOUKH SKCTpeMyMma (YHKIIMHM, HauOOJbIlee U HAaUMEHbIIEEe 3HaueHUs (QyHKUUU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUISl UCCIIe0BaHus (QYHKIUH, 3alaHHOM rpaduKoMm.

OnepupoBaTb  MOHATUSAMHU:  TpaQUKU  [OKA3aTEIbHOW,  JIOTapu(PMHUUECKOH U
TPUTOHOMETPUUECKUX (DYHKIIMI; W300pakaTh UX HA KOOPJMHATHOMN IUIOCKOCTH U UCIOJIb30BaTh
JUISl PELICHUS] YPABHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH JHMHEWHBIX YpaBHEHUN U
WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUN.

Hcnonb3oBath Tpaduku (yHKUMNA AJI UCCIENOBAHMS TMPOLIECCOB U 3aBUCUMOCTEM W3
OPYrUX y4eOHBIX TUCUHUILIUH.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

OnepupoBaTh NOHATUSAMU: HETIpEpbIBHAS (DYHKLMS; TPOU3BOAHAS (PYHKIMH; UCTIOIB30BATh
r€OMETPUYECKUN U (PU3UIECKUN CMBICI POU3BOTHOM JIJIsl pEIICHUS 3a/1ay.

Haxonutb NpoOU3BOJHBIE AJIEMEHTAPHBIX (YHKUWWA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEJEHUS, HACTHOT'O (DYHKIIMIA.

Hcnonp30BaTh MNPOM3BOAHYIO JJisi HCCIEAOBaHHUA (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAaThl UCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcenonp30BaTh NPOU3BOAHYIO I HAXOXKIACHUS HAWIYYLIEro pelICHUs B IPUKIAIHBIX, B
TOM YHUCJIE COIIUATBbHO-DKOHOMUYECKHUX, 3a7a4ax.

OnepupoBarh MOHATUSIMU: NEPBOOOpa3Has W HMHTErpaji; MOHUMATh T€OMETPUYECKUU U
(bU3UYECKUi CMBICT UHTErpaa.

Haxoauth nmepBooOpa3Hbie 37€MEHTApHBIX (YHKIIHM; BBIYUCIATH UHTErpaji mo ¢opmyie
Herotona—Jleitonuna.

Pemate mpukiaaHble 3a/a4yd, B TOM YHUCIE COLMAIBLHO-?KOHOMUYECKOTO0 U (PU3UYECKOTO
XapakTepa, CpeACTBAMU MAaTEMAaTHYECKOTO aHAJIN3A.



Ne
n/n

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

HanmenoBanmue pa3jiesioB u
TeM MPOrpamMMbl

KoauuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

MHo)kecTBa palMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCET.
PanmonansHbie ypaBHEHHS U
HEpaBEHCTBA

®Oynkiun u rpaguku. CTeneHs ¢
L[eJIBIM [TOKa3aTeIeM

Apudmernueckuii KOpeHb N—oi
creneHu. MppanuoHanpHble
YpaBHEHHUS U HEPABEHCTBA

14 1

18 1

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Juisi ONUCaHus X012
peICHUA MAaTCMATHYCCKUX 3a4a4, 4 TaKKC pCaIbHBIX NPOUCCCOB U HBJIGHI/IfI,
IPU PELICHUH 33/1a4 U3 JPYTruxX yueOHbIX npeameroB. OnepupoBaThb
MOHATHUAMU: palluOHAJIbHOC YH1CJIO, HeﬁCTBHTCHBHOG YHuCJIo, OOBIKHOBEHHAs
IpoOb, recsaTHYHAs IPOOb, IPOICHTHI. BBIMOMHAT apru@MeTHIecKre orepanuu
C pallMOHAJILHBIMU M J€HCTBUTENIbHBIMU YHUCIIAMU; PUOIMKEHHBIE
BBIYMCIICHHUS], UCIIOJIB3YS IIPaBUiIa OKPYIVICHU. J{eaTh NPUKUIKY U OLICHKY
pe3yibraTta BeluucieHni. OnepupoBaTh NOHATUIMU: TOXKIECTBO, YPaBHEHUE,
HEPaBEHCTBO; LIEJI0€ U PALlMOHAIBHOE YPABHEHUE, HEPABEHCTBO. BBINOIHATH
npeoOpa30BaHus LEIbIX U PAMOHAIBHBIX BBIpAKEHUH. PemaTh OCHOBHBIE
THIIBI LENBIX UPPALMOHAIBHBIX YPABHEHUM U HEpaBEeHCTB. [IpuMeHsITh
paloHaIbHbIE YPABHEHUS U HEPABEHCTBA JUUIS PELICHHS] MaTEMaTHUYECKUX
3a]a4 U 3a]1a4 U3 pa3IM4HbIX 00J1acTel HayKU U peaIbHOM JKU3HH.

OnepupoBaTh NOHATUAMU: QYHKIIHS, CIOCOOBI 3a/1aHus (QYHKIIUHU, B3AUMHO
oOpaTtHble GYHKINHU, 00JIaCTh ONPeIeIEHUs] 1 MHOXKECTBO 3HaUCHUH (QyHKINH,
rpaduk QyHKIMH; YETHOCTh M HEUETHOCTh (DYHKIUH, HYJIU QYHKIUH,
POMEKYTKH 3HAKOIIOCTOSIHCTBA. BBIMONHATE peoOpa3oBaHus CTENEeHEH ¢
LeJIbIM NoKa3zareneM. Mcnonb3oBats cranaapTHYO GOpMy 3amucu
neiictBuTenbHOro ynciaa. @opMynupoBaTh U WILTFOCTPUPOBATh IpadUuecKy.
BripaxkaTs popMynaMu 3aBUCHMOCTH MEXAY BeanunHaMu. Mcnonab3oBaTh
U(POBBIE PECYPCHI TSI TOCTPOEHUS IPaUKOB GYHKIUU U U3YUEHUS UX
CBOWCTB.

®opMyIHpoBaTh, 3aIMCHIBATH B CAMBOJIMYECKON (pOpMeE U MILTIOCTPUPOBATH
IpUMepaMu CBOMCTBA KOPHS N-0if cTernenu. BeimoiaHsaTh npeoOpa3oBaHus
MpPpalMOHATIBHBIX BhIpa)KeHUH. Perath OCHOBHBIE TUIIBI HPPALIMOHAIBHBIX
YPaBHEHUH U HEPAaBEHCTB. [ [pUMEHATH 11 pelieHus pa3InyHbIX 3a7a4
MppalMOHaJIbHbIE YpaBHEHUS U HepaBeHCTBA. CTPOUTh, UNTATh rpapuK KOPHS
n-oit crenenu. Mcnonb3oBaTh HU(POBIE pecypehl AJisi HOCTPOCHHUS TpapHKOB



GYHKIMA 1 U3yYEHUS UX CBOMCTB.

DopMyiibl

OnepupoBaTh MOHATUAMH: CUHYC, KOCUHYC ¥ TAHI'€HC IPOU3BOJIBHOIO YIJa.
Hcnonbp30Bath 3auCh MPOU3BOIBHOTO yIila yepe3 oOpaTHbIe

TpUroHomerpuu. TpuroHomerpu 22 TpUTrOHOMEeTpHUeckue QyHKIUU. BIMONMHITE peodpa3oBaHus

YECKUE YPaBHEHUS TPUTOHOMETPUYCCKHUX BBIPAKCHUMU. PeraTh OCHOBHBIE THITBI
TPUTOHOMETPUUECKUX YPAaBHEHHH.
OnepupoBaTh NOHATHUSAMU: TIOCIEI0BATEIBHOCTD, apupMeTHUECKas U
reoMeTpHYecKasi MpOrpeccuy; OECKOHEYHO YObIBAIOIIAsi TeOMETpUYECKast
nporpeccusi, cyMmma 6eCKOHEYHO yObIBarOIIe reOMeTPHUUECKON MPOTPECCHH.

[TocnenoBarenbHOCTH U 5 3aaBaTh OCIEIOBATEIIFHOCTH PA3IMIHBIMU criocobamu. [IpuMensaTs hopmyiry

IPOrpeccuu CJIOHBIX MPOLIEHTOB JJIsl PELICHUS 3a7a4 U3 PeabHOM MPaKTUKH (C
MCII0JIb30BaHUEM KalbKyJisiTopa). Mcrnonb3oBarh cBOMCTBA
MOCIIeA0BATEIBHOCTEN U MPOTPECCUid Ui PeIIeHuUs pealbHbIX 3a7a4
MPUKJIQJIHOTO XapaKTepa.
[TprMeHSITh OCHOBHBIE TIOHSATHS Kypca aJireOphl U Ha4al MAaTeMaTHIECKOTO

[ToBTOpeHuE, 0600IIEHNE, 3 AHATISA .

CHCTEMATH3AMHS 3HAHMW JUIS pellieHus 3a7a4 U3 PealibHOM JKU3HU U APYTUX IIKOJIbHBIX
JICITUTUINH.

OBIIEE KOJIMYECTBO YACOB I10 68
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Koan4yecTBO 4acos

Jl:;')n iz;:lr;z:;:;ﬁ;pameHOB " Beero KonTpoabHbie OcHoBHbBIE BU/bI 1eSITEJIbHOCTH 00y4aI0IIMXCst
padoThI
DopMyIHpOBaTh, 3aNTUCHIBATH B CHMBOJIMYECKON opme u
Cremens ¢ PAHORATHHBM MJUTFOCTPUPOBATH IIPUMEPaMU CBOMCTBA CTENCHU. [IpuMeHATH CBOMCTBA
noxazatenen. Tloka3aTe Lias CTEIEHH JUIsl TpeoOpa3oBaHus BBIP@XCHHH. (DOpMYJ'II/IpS)BaTB u
by, TToKasaTeTbHbIE 12 1 WLTIOCTPUPOBATH rpa)uuecKu CBOUCTBA NOKa3aTelbHOH ¢ynkuuu. Pemars
yPABHCHIS H HEPABEHCTBA OCHOBHBIE THIIBI [10KA3aTEbHEIX YPABHEHHUH H HEPABEHCTS. Hcnonb3oBath
U POBBIE PECYPCHI s TOCTPOCHUS TpaUKOB GYHKINH 1 U3YICHUS X
CBONCTB.
dopMynupoBaTh, 3alUCHIBaTh B CUMBOJIMYECKOH popme u
Torapudmidcckas dyHKIs. WITIOCTPUPOBATE IPHMEPaMH cBolicTBa Jorapupma. BeImoaHsTh
JorapHMHCCKHE ypaBHEHHS 12 peoOpa3oBaHus BBIPAKEHUH, COAepIKaLINX n(irapn(bMLI. dopmynMpoBaTh
W HepaBeHCTBA OCHOBHBIE TUIIBI JIOTAPHU(PMUYECKIX YPABHEHUI U HEPABEHCTB. }
Hcnonb30Bate HUQPPOBBIE pecypehl Ul NOCTPOSHUS IpaduKOB QYHKIUHN U
W3Y4YEHUSI UX CBOWCTB. 3HAKOMUTBHCS C UCTOPUEN pa3BUTUSI MAaTEMATHKHU.
OnepupoBatrhb NOHATHEM Nepuoandeckas pyHkuus. CTpouts,
T — aHaJIM3UPOBaTh, CPABHUBATH rpauKu TPUTOHOMETPHYECKHX GyHKIMH.
(YHKIH ¥ UX TpadHKL. dopmyaupoBaTh U WIUTIOCTPHPOBATE rpa(pnqecm/i CBOMCTBA
TpHTOHOMETPHIECKTE 9 1 TpUrOHOMETpHUUYecKUX GyHKUMH. Pemars npocreiimme
HepaBeHCTBa TPUTOHOMETpHUUECKHE HepaBeHCTBa. Mcnonb30BaTh rpaduku i pelieHus
TPUTOHOMETPUUYECKUX HepaBeHCTB. Mcronp30BaTh LU(POBBIE PECYPCH AT
MIOCTPOEHHUSI TPaPUKOB PYHKIINN U U3YUEHUSI UX CBOMCTB.
OnepupoBath NOHATUAMU: HETIPpEpbIBHAS (QYHKIHS; TPOU3BOAHAS
¢yHkuuu. Mcenonp3oBaTh reOMETPUUECKU U (PU3NUECKHUM CMBICI
IIPOU3BOJHOM IS pelIeHus 3a1a4. Haxonuts npon3BoiHbIE
IIponsBonnas. IIpumenenune 24 1 9JIEMEHTAPHBIX (QYHKIMHA, BBIYUCIATH TPOU3BOIHBIE CYMMBI,

MIPOU3BOIHOM

MIPOU3BEACHHUS, YACTHOTO PyHKIMH. Vcronb30BaTh MPOU3BOIHYIO JUIS
uccieoBaHus (PyHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHSTh
Pe3yNbTaThl UCCIIEIOBAaHUS K TOCTPOEHNUIO rpadukos. [IpuMeHsTh
IIPOU3BOJIHYIO JUISl HAXOKAEHUS HAWJTYUIIEro PEIICHNs B IPUKIAIHBIX, B



5 WuTerpan u ero npuMeHeHus

6 Cucremsl ypaBHEHUN

12

TOM YHCJIC COIMAJIbHO-3KOHOMHNYCCKHX, 3aJadax. 3HAKOMHUTECS C HCTOpI/IefI
Pa3BUTHUA MATCMATUUYCCKOI'O aHaJIM3a.

OnepupoBarh NOHATUSAMU: IepBooOpa3Hasi, uHTerpai. Haxoauts
MePBOOOPA3HBIE TIEMEHTAPHBIX ()YHKIUI; BBIYUCIIATH HHTETPAII O
dhopmyne HeroTona—JleltOHMIIa. 3HAKOMHUTBCS C UICTOPUEH Pa3BUTHS
MaTEMaTHYECKOI0 aHaJIn3a.

OnepupoBarh NOHATUAMH: CUCTEMA JIMHEWHBIX YPAaBHEHUH U €€ pellCHuE.
Hcnonb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH IS PELICHUS
MIPaKTUYECKUX 3a1ad. HaxouTe perenns npoCcTeNnX CUCTEM U
COBOKYITHOCTE! PallMOHAJIBHBIX YPaBHEHUH U HEpaBeHCTB. Mcnonbs3oBaTh
rpaduku QYHKIHIA JUTS pelIeHus] ypaBHEHUH. Mo1emupoBaTh peaabHbIe
CUTYyallUU Ha A3bIKE aJIreOpbl, COCTaBIIATh BBIPAKEHUS, YpaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEN0BATH IIOCTPOCHHBIE
MOJIEJIU C UCIIOJIb30BaHUEM almapara ajareopsl.

7 HarypanbHbie U 1ensie 9ucia

OHepI/IpOBaTB MOHATHUAMU: HATYPAJIBHOC YUCIIO, LIEJIOC YUCIIO.
Hcmons3oBaTh IMPU3HAKH ACTIMMOCTHU LCIIBbIX YHMCCII, PA3JIOKCHHUEC YUCJIa Ha
IIPOCTBIC MHOXXHUTCIIN IJIs1 PCIICHUA 3a1a4.

8 [ToBTOpenue, 060061IeHNE,
CHCTEMAaTH3aINsI 3HAHUH

18

Pemiare npukiaaHble 331241 U3 Pa3IMYHbIX 00JIaCTe HAYKU U pealbHOU
YKU3HU C MIOMOIIIbIO OCHOBHBIX MOHATHI Kypca anreOpsl 1 Haval
MaTeMaTHYeCKOro aHain3a. BeiOupaTh onTUMaibHbIE CIOCOOBI
BBIYMCIICHHH. VIcIOab30BaTh IS pEIIeHMs 3a/1a4 YPaBHEHHUsI, HEPAaBEHCTBA
U CHCTEMBbl YpaBHEHUH, cBOICTBA (DYHKIMIA U rpaduKOB.

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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