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MOSICHUTEJIbHAS 3AITUCKA

Pabouas nmporpamma yue6HOTO Kypca «Anredpa 1 Hayajga MaTeMaTHYecKOro aHajin3a» 0a30BOro
ypoBHs mns  oOydatomuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DegepanbHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEro oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHUIO, U
TPaTUIM POCCHIICKOTO O0pa3zoBaHus. Peanm3anuss mporpamMMbl 00eclieYMBacT OBJIAJICHHUE
KJIFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIOIIMMU OCHOBY JUISI CAMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHus, IEIOCTHOCTh OOIIEKYJIHTYPHOTO, JHYHOCTHOTO M TIO3HABAaTEILHOTO DPa3BHTHUS
JMYHOCTH O0YYarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hadaisa MaTeMaTHYECKOTO aHAIHM3ay SIBJSICTCS OJHUM U3 HanOoJiee 3HAYNMBIX
B IIporpaMMe CTapiieid MIKOJbI, IOCKOJIbKY, C OJIHOM CTOpPOHBI, OH OOeCIeurnBaeT
MHCTPYMEHTANIbHYI0 0a3y Ui HM3Y4YeHHsS BCEX E€CTECTBEHHO-HAyUHBIX KypCOB, a C JIpYyrou
CTOPOHBI, (QOPMHUpPYET JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHUE YYalluXcsi Ha YpPOBHE,
HEOOXO0IMMOM JJIsS OCBOEHHS KypCcOB HH(GOPMATHKH, OOILIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTHU. B
paMKax JaHHOTO Kypca ydalluecs OBJIaJICBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HAYKH,
KoTopasi GOPMYJIUPYET CBOM JIOCTHIKEHUSI B MAaTEMAaTHYECKOU opme.

Kypc anre6pbl M Hayan MareMaTHYECKOIO aHalIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOI'O
OBJIAJICHUS 3aKOHAMH (PU3UKU, XUMUH, ONOJIOTHH, TOHUMAaHUSI OCHOBHBIX TCHICHITUI SKOHOMHKHU
U OOIIECTBEHHOW KU3HU, I[O3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCHOJb30BaTh MX B MOBCEAHEBHOM XU3HHU. B TOXKeE
BpeMs OBJaJIeHHE aOCTPaKTHBIMHU W JIOTMYECKH CTPOTUMH MATEMAaTUYECKUMHU KOHCTPYKIUSMU
pa3BUBaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne U KOHKpEeTH3alllio, abCTparupoBaHHWE U aHAIOTHIO, (OpMHUPYET
KpeaTHBHOE W KPUTHUYECKOE MBIIUICHUE. B X01e n3ydeHus anreOpbl M Hadaja MaTeMaTHYeCKOTO
aHaJn3a B CTaplIed IIKOJIE yYalluecs MOJy4aroT HOBBIM OMBIT PEIICHUs MPUKIATHBIX 3a/ad,
CaMOCTOSITEIbHOTO ~ TOCTPOCHHSI MaTEeMaTHYECKUX MOJENeW peajdbHbIX CUTyallud U
WHTEPIPETAlMM  TIOJYYCHHBIX PEIICHWH, 3HAKOMATCS C TpUMEpPaMH MaTEeMaTHYECKHUX
3aKOHOMEPHOCTE B NIPHUPOJAE, HayKe M B HMCKYCCTBE, C BBIJAIOIIMMHCSI MaTeMaTHYECKUMU
OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o06nanaet 3HaunTENbHBIM BOCIUTATENbHBIM TOTEHIIMATIOM, KOTOPBIHN pean3yeTcs Kak 4epes
y4eOHBIN MaTepuall, ClIOCOOCTBYIOIINK (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK U Yepe3
cienuuky y4eOHOW JAEATENBHOCTH, TpeOyIomed CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MIPOJIOJDKUTEIIHHON KOHIIEHTPAIIUU BHUMAHHS M OTBETCTBEHHOCTH 3a TIOJIYYCHHBIA PE3yibTarT.

B ocHoBe wMeTomukum o0OyueHus anreOpe M HadajlaM MaTeMaTHYeCKOTO aHaln3a JIeKUT
JeATeTLHOCTHBIA MIPUHITUATT 00YUYEHUSI.

CtpykTypa Kypca «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHalM3a» BKIIOYACT CIEAYIOIIUE
COJIepKaTENbHO-METONYECKHE JUHUU: «Uucna W BbUUCICHUS», «DYHKIMH U Tpaduxm,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHann3a», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE coliepKaTebHO-METOANYECKUE JIMHUM W3Yy4YalOTCsl Ha MPOTSHDKEHUHU JIBYX JIET
00y4eHus1 B CTapiied IIKOJe, €CTECTBEHHO JOMOJHSSA APYT Apyra M MOCTEIIEHHO HACHIIIAsCh
HOBBIMU T€MaMH U pazjaenamu. JlaHHbIN Kypc SBISETCS UHTETPAaTUBHBIM, TOCKOJIBKY 00bEeINHSIET



B cebe cojepKaHue HECKOJbKHX MaTeMaTHYeCKUX [UCLUIUIMH: auredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUN aHaIM3, TEOpUst MHOXKeCTB U Jp. [1o Mepe Toro kak ydaiiuecs: oBj1aJieBaoT BCE
0oee MMPOKUM MATEeMaTHYECKUM almapaToM, y HHUX IOCIEAOBaTeNIbHO (OPMHUpYETCS U
COBEPLIEHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYIO MOJIEb PEAJIbHON CUTYyallUU, IPUMEHATh
3HaHUs, MOJYUYEHHBIE B Kypce «Airedpa U Hadajga MaTeMaTHMYECKOTO aHAIM3a», IS PELICHUS
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHONM MaTeMaTH4eCKOM 3afaud, a 3aTeM HHTEPIPETUPOBATH
HOJIyYEeHHBIH pe3yibTar.

CopnepxaTenpHO-MeTOAMYECKasT JUHUS «Yucia W BBIYMCICHHUS» 3aBepuiaeT (OopMHUpOBaHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENIBHBIX YHCEN, KOTOPOE ObIJIO0 HA4aTO B OCHOBHOM 1Ikoiie. B
cTapuieil mKoje oco0oe BHUMaHHUE YJeNseTcss (POPMHPOBAHUIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIONIUX B ce0s MCIOJIB30BAaHHE PA3IMYHBIX (OPM 3aMUCH JACHCTBUTEIHLHOTO
4ucila, YMEHUE PallMOHAIbHO BBINOJHATh ACHCTBUS C HMMHM, JEJIaTh NPUKUIKY, OLIEHUBATh
pesynbrar. OOydJaromuecss TMOTY4YarOT HABBIKK MPHUOIMKEHHBIX BBIYMCICHHUN, BBIMTOJTHCHUS
JeMCTBUI € 4MCIaMH, 3allMCaHHBIMM B CTaHIApTHOM (hopMe, MCIIOJIb30BAaHUS MaTeMaTHYeCKUX
KOHCTaHT, OLIEHUBAHMsI YMCIIOBBIX BBIPAKEHUI.

JIlunus «YpaBHEHUS U HEPABEHCTBA» PEATM3yeTCsl HAa MPOTSXKEHUH BCEro 0Oy4YeHHUs B cTaplueit
IIKOJI€, IOCKOJIBKY B Ka)KJIOM pa3Jiesie IpOorpaMMbl IPelyCMOTPEHO PEIIEHNEe COOTBETCTBYIOLINX
3agad. OOyyaromuecs: OBJIaAeBalOT PA3IMYHBIMH METOJAaMH PEUICHUS IEJbIX, PAllMOHAIBHBIX,
UpPPaMOHATIBHBIX, MOKA3aTeIbHBIX, JIOTApU(PMUIECKHX M TPUTOHOMETPHUECKUX ypaBHEHHI,
HEpaBEHCTB U uX cucteM. [lonydeHHble yMEHUS UCHOIB3YIOTCS IPU UCCIENOBAaHUM (PyHKUIUN C
MIOMOIIBIO TIPOU3BOAHOM, pEIIEHNH PUKIIAJHBIX 331a4 U 3a/1a4 Ha HAXOXJACHUE HAaHOOJIBIINX U
HalMEHbIIMX 3HaueHuM ¢yHkuuu. JlaHHas cojepxkareibHas JIMHHUS BKIIOYAeT B ceOs Takke
dopMHpOBaHHE YMEHHMH BBINOJHATH pacuéTsl MO (GOopMysiaM, MNpeoOpa3oBaHMs LEINbIX,
paLMOHATIBHBIX, UPPALMOHANBHBIX U TPUTOHOMETPHUUECKUX BBIPAKEHUH, a TakKe BBIPAKEHHIH,
coJepXkalMx creneHd M Jorapupmel. braromaps usyueHuro anreOpandeckoro Matepuana
IPOMCXOIUT AajbHelIee pa3BUTHE aAITOPUTMHUECKOTO M a0CTPAKTHOTO MBIIIEHHS yJyalluxcs,
(bopMUpYIOTCS HaBBIKUM JEIYKTUBHBIX pacCyXJIeHuH, paboThl C CHUMBOJIBHBIMH (opMamy,
MPEJICTaBICHNS] 3aKOHOMEPHOCTE M 3aBHCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBeHCTB. Airedpa
npearaeT 3¢pGEeKTUBHbIE HMHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX U €CTECTBEHHO-HAayUHBIX
3a/1a4, HarJIgJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.
CopnepxaTtenbHo-MeToAnYecKast TUHUS « DyHKIUM U TpadUKU» TECHO MeperieTaeTcs ¢ ApyTuMu
JUHUAMH Kypca, TOCKOJBKY B KakOM-TO CMBICIE 3alaéT IOCIEN0BAaTEIbHOCTh HW3YyYEHHUS
Mmarepuaia. M3yueHue cTeneHHOH, moka3aTeabHOH, Jorapu(MUUEeCKO U TPUTOHOMETPUYECKUX
(GyHKUMH, UX CBOMCTB M IpauMKOB, UCIOIb30BaHUE (YHKIMH JUISL PELICHUs 3a/1ad U3 IPYyTux
y4eOHBIX MPEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEeHUH U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yelnseTcs: GOpMUPOBAHHUIO
YMEHHS BbIpaKaThb (OpMyJIaMU 3aBUCUMOCTH MEX]y Pa3IMYHbIMH BEIMYMHAMH, MCCIIEI0BATh
MOJTy4YeHHbIe QYHKIMH, CTPOUTH UX Tpaduku. MaTepuan 3Toi coiepkaTreabHONW TUHUH HalleJeH
Ha pa3BUTHE YMEHUI U HaBBIKOB, MO3BOJISIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEX]ly BETMUMHAMH B
pa3nu4yHON (hopMe: aHANUTHUYECKOH, rpaguueckoi U ciioBecHO. Ero m3yuyenue crnocobcTByer
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHass nuHMs «Hauyama wmareMaTmdyeckoro aHajqu3a» IMO3BOJIAET CYIIECTBEHHO
paclIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33a4, J1OCTYIHbBIX 00ydYaromUMes, y



KOTOPBIX MOSIBIISIETCSI BO3MOXHOCTh HUCCIIE0BATh U CTPOUTH I'paduKu (PyHKIMH, ONPEAEIITh UX
HanOOJIbIINE U HAUMEHBIINE 3HAYEHUS, BHIYUCIAT TUIOMAAn Guryp u o0bEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHMs IpoleccoB. JlaHHas conep:KaTellbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOCHMS MAaTEMAaTHUYECKUX MOJCIICH pPEAIbHBIX CHUTyallUd, HaXOXICHUS
HaWIy4dllero pPELICHUs B IPUKIAIHBIX, B TOM 4YHUCIIE COLMAIbHO-3KOHOMHYECKHUX, 3aJayax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opMaNbHO-JIOTMYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUH DPAaCHO3HABATH
IPOSIBJIEHUS] 3aKOHOB MAaTeMaTHKU B Hayke, TEXHHMKE M HUCKyccTBe. OOydaroluecs y3HAIOT O
BBIIAIOIUXCS] PE3YJIbTaTaX, IOJIy4YCHHBIX B XOJI€ Pa3BUTHsI MaTEMAaTHKHU KaK HayKH, U UX aBTOpax.
CopnepxarenpHo-MeTOIMYECKAsT JUHUS «MHOXECTBAa M JIOTMKa» B OCHOBHOM IIOCBSIEHA
AJIEMEHTaM TEOPHUH MHOKECTB. TeOpEeTUKO-MHOKECTBEHHBIE IIPEACTABICHNS IIPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH U MpeUIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE pa3lenbl MaTeMAaTHKM M €€ MPUIIOKECHHMM, OHU CBS3BIBAIOT pPA3HbIE MAaTeMaTHYECKUE
JUCLMIUINHBL B eauHoe uenoe. Iloatomy BakHO n1aTh BO3MOXHOCTh WIKOJBHUKY IOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOM MAaTeMAaTHKM MW HCIOJb30BAaTh €ro MAJs
BBIPAKCHUS CBOUX MBICIIECH.

B kypce «Anrebpa M Hauanma MaTeMaTH4YECKOIO aHaIN3a» IPHUCYTCTBYIOT TAKK€ OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAHUS 3TUX MOJIENICH C MOMOIIBIO anmapaTa aireopsl u
MaTE€MaTU4YeCKOro aHaJu3a M MHTEPIpETaluy IIOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus
BILUICTEHbI B KaXIbId M3 pa3leioB IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCIIOJIb3YETCS Ul PELICHUS MPUKIAAHbIX 3a1a4. [Ipy pelmenun peanbHbIX NPaKTUYECKUX 3aaa4
yuyaliuecss — pa3BUBAalOT  HAONIOAATENIbHOCTh,  YMEHHME  HaXOIuUThb  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCMOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3MPOBATH IMPOOJIEMY.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAJHBIX 3a/lad OpPraHu3yercs B
npoliecce U3y4eHus BceX TeM Kypca «Anredpa v Hauana MaTeMaTHYECKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1IVIAHE

B ydeOHOM miiaHe Ha U3ydeHHe Kypca anreOpbl M Hadajl MaTeMaTUuecKoro aHaian3a Ha 6a30BOM
ypOBHE OTBOAMTCS 2 yaca B Heaenmo B 10 kiacce u 3 vaca B Hexento B 11 knacce, Bcero 3a 1Ba
roja o0yuenust — 170 gacos.

COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciaa 1 BLIYHCTICHUS

Panmonansubie uynciaa. OOBIKHOBEHHBICE U JICCATHYHBIE JOpPOOH, TMPOICHTHI, OECKOHEYHBIS
nepuoAndeckue Apobu. ApudMeTrudyeckue ONepalud C  PAHOHAIBHBIMU  YUCIIAMU,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHUU. [IpumeHeHwe apoOel W TPOIEHTOB IS PElIeHUs
MPUKJIAJAHBIX 3a7a4 U3 PA3JINYHbIX OTPACIICH 3HAHUM U PEaIbHOM KU3HM.

JeiicTBuTenpHbIe yncia. PanimoHanbHbIe U UppAIMOHABHBIE YHcTa. ApuMeTHUECKUe Onepaluu
C ACUCTBUTENBHBIMH unciiaMu. [IpubnmkéHHBIE BEIYUCIICHNS, TIPABUJIA OKPYTJICHHS, MPUKUIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUH.



Crenenr ¢ menbiM mokazateneMm. CranmapTHas (opma 3amucu  EeHCTBUTEIBHOTO YHCIIA.
Hcnonb3oBanne MoAXoAsAmedl (QopMbl 3amMcH  JCHCTBUTEIBHBIX YHCEN Ui PEIICHHS
IIPAaKTUYECKUX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATypaslbHOW cTemeHu. JleicTBuA ¢ apuMETHYECKUMH KOPHSIMHU
HAaTypaJIbHOU CTEIICHHU.

CuHyC, KOCHMHYC M TaHI€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHIEHC
YHCJIOBOI'O apryMEHTA.

YpaBHeHUsI 1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHHUS.

[IpeoOpa3oBaHne TPUTOHOMETPUYECKUX  BbIpake€HUH. (OCHOBHBIE TPUTOHOMETPUUYECKHE
bopmyIbI.

YpaBHeHue, KOpeHb ypaBHEeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBA. METO1 HHTEPBAJIOB.
Pemenue nensix 1 1poOHO-pallMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppannoHalbHbIX YPaBHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMmeHeHNEe ypaBHEHMH M HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKMX 3aJad U 3aJad u3
pas3InYHbIX 00J1acTe HAYKU U pealbHON KHU3HH.

DyHKIUHN U TpadUKH

Oynkuus, criocoosl 3ananus Gynkun. ['paduk Gynknun. Bzanmuo oOpatHeie GyHKIHH.
OO6nactp ompeneneHUs W MHOXKECTBO 3HadeHWH ¢yHkumu. Hymm ¢yskumun. IIpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CreneHHas pyHKLUS ¢ HATypaJIbHBIM U LIeJIbIM NoKa3aTeneM. E€ coiicTBa u rpaduk. CBoiicTBa 1
rpaduk KOpHs N-Oi CTETeHH.

TpuroHomeTrpuyeckas OKpYKHOCTb, ONpEAETICHUE TPUTOHOMETPUYECKHX (YHKIMH YUCIOBOTO

apryMeHTa.
Hauyana MaTeMaTHY€eCKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHHs IOCJIEJOBATEIILHOCTEM. MoHOTOHHBIE
MOCJIEIOBATEILHOCTH.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. beckoHeuHo yObIBarolasi reoMeTpuyecKas
nporpeccusi. CyMMa 0€CKOHEUHO yObIBaIOLIEi reoMeTpuyecKoil mporpeccuu. @opmyiia CI0KHBIX
IIPOLEHTOB. Mcrionb30BaHKe NPOTPECCUH [T PEILIEHUS PEATIBHBIX 3a/1a4 IIPUKJIAJHOTO XapaKTepa.
MuoxecTBa H JIOTHKA

MHoecTBO, omnepauMu Haja MHOXecTBamH. Jluarpammbl Oiinepa—Benna. IlpumeHnenune
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjsl ONMCAHMs peajbHBIX IPOLECCOB M SBIEHUH, IpU
pellIeHnu 3a1a4 U3 IpYrux y4eOHbIX MTPEIMETOB.

Onpenenenue, Teopema, CIeCTBHE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbnsle u nensle yncina. [I[pu3Haku 1e1MMOCTH LEIBIX YACEN.
CreneHsb ¢ pallMOHAIBHBIM ITOKa3areaeM. CBOWCTBA CTENEHH.
Jlorapudm yucna. JlecaTnuHble U HATypaJbHbIE JOrapu(MBbIL.
YpaBHeHus1 1 HEPABEHCTBA



[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTaprPMBI.

[TpeoOpa3oBaHne BbIpAXKEHU, COEPIKALUX CTENEHH C PallMOHATIbHBIM IIOKa3aTEIIEM.

[TprMephl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl IMHENHBIX ypaBHEHUN. Pelenne NpuKiIaIHbIX 3a/1a4 ¢ IIOMOILIBIO CUCTEMBbI JINHEHHBIX
YpaBHEHUU.

CucreMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHM, CHCTEM U HEPABEHCTB K PEIIECHUIO MAaTEMAaTUYECKUX 3a7ad U 3a1a4d U3
pa3IMyYHbIX 00JacTel HayKU U peaslbHOM JKU3HH.

DOyHKUUH U rPpadpuKu

Oynkuus. [lepuonnyeckue GpyHkuuu. [IpomMexyTk MOHOTOHHOCTH (YHKIHMUA. MakCUMyMBI U
MUHUMYMBI GyHKIHUU. Haubosnbiee 1 HanMeHblee 3HaueHne (YHKIIMHA Ha TPOMEXKYTKE.
Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U Ipa(UKH.

[Toka3zarenbHas u orapudpmuueckas GyHKIMU, UX CBOMNCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUMHN 1711 pellieH s ypaBHEHUM U JIMHEMHBIX CUCTEM.
Hcnonb3oBanue rpagukoB GyHKIMHA U1 UCCIIEIOBAaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PELICHUHU 3a/1a4 U3 IPYTUX YUEOHBIX IPEIMETOB U PEATILHOM KU3HU.

Hayana maTreMaTH4ecKoro aHajaimsa

HenpepeiBable pyHKIIMU. MeTo HHTEPBAIOB /1JIs1 PELICHHUS] HEPABEHCTB.

[TpousBonnas Gynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICT TIPOU3BOTHOM.

[TpousBosHble 31eMeHTapHbIX (yHKIMA. DOpMysbl HAXO0XKIAEHUS IPOU3BOAHON CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKITHH.

[IpuMeHeHHe NPOU3BOJHOM K HCCIEAOBAHUIO (DYHKIMI Ha MOHOTOHHOCTh U 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HaMMEHBIIETo 3HaYeHUs! GYHKIIUU Ha OTpE3Ke.

[TpuMeHeHne TPON3BOAHOM 711 HAXOXKACHMS HAWIYYILEro pelIeH!sl B IPUKIJIAJHBIX 3a7a4dax, A
OTpeIeTIEHUsI CKOPOCTH MPOIIECcCa, 3aJaHHOTO (HOPMYIION HIIU TPaPUKOM.

[TepBooOpaznas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpudyeckuii U Gu3nueckuii cMmpicia. Brruncnenue mHTErpana mo Gopmyse
Hprotona—JleitOnuna.

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yue6HOro npeamera «MaTemMaTuka» JTOJDKHO 0OecrieunBaTh JOCTH)KEHHE Ha YPOBHE
CpeaHero oOImero odpa3oBaHUs CIEAYIOIIMX JUYHOCTHBIX, METANpeJAMETHBIX U IPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpOrpamMMbl ydeOHOro mpeamera «MaTemaTuka
XapaKTEePU3YIOTCS:

['paxxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAKIAHCKON MO3UIMH 00yYaIOLIerocs Kak akTUBHOTO U OTBETCTBEHHOT'O
YieHa  POCCHUHCKOro  o0IlecTBa, MpPEJICTaBICHHMEM O  MaTeMaTH4YeCKMX  OCHOBax
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJIECHUN, HpOLEAYp TIpa)kJaHCKOro oOIecTBa



(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEHCTBOBATh C COIMAJIbLHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

[TarpuoTnyeckoe BOCIUTaHUE:

c(OPMHPOBAHHOCTBIO POCCUHCKONW T'Pa)XTaHCKOW HMIESHTHMYHOCTH, YBRXEHHUS K MPOLUIOMY H
HACTOALLEMY POCCHICKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUSI:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoza; chopMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, ITUYECKOTO TMOBEICHMS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUU
HAayKU U JEATEIIbHOCTBIO YUYEHOr0; OCO3HAHUEM JIMYHOI'O BKJIAJA B MOCTPOCHHUE YCTOMYMBOIO
Oyy1iero.

DCTeTUYSCKOES BOCIIUTAHUE:

3CTETUYECKUM OTHOUIEHHUEM K MHUPY, BKJIKOYas 3CTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKIeHUI; BOCIPUUMUYNBOCTHIO K MaTeMaTHUYECKUM acleKTam
pa3IMYHBIX BUJIOB UCKYCCTBA.

dusndyeckoe BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpPEcax 3JI0POBOrO U
Oc3omacHOro oOpa3a KH3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3I0pPOBBIO (370pOBOE
NMUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, PeryisipHas (U3HUecKas aKTHBHOCTB);
bu3nIecKoro COBEpLICHCTBOBAHHS, npu 3aHATHAIX CIIOPTUBHO-03/I0POBUTEIILHON
JIeSITEILHOCTBIO.

TpynoBoe BOCIMTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3iNYHbIM cdepam
npoecCHOHANBHON NeSTeNbHOCTH, CBA3aHHBIM C MATEMATHKOW U €€ MPHIIOKEHUSIMU, YMEHHUEM
coBeplIaTh OCO3HaHHBIA BBIOOp Oynaymiel mpodeccud © pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHUIO U
caM000pa30BaHMIO HA TPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTHBHOMY YUaCTHIO B PEIICHUN
MPAKTUYECKUX 3a7a4 MAaTEMATUYECKOW HAIPaBJIECHHOCTH.

DKOJIOTHYECKOE BOCITHTAHHE:

c(OpPMUPOBAHHOCTBIO ~ OKOJOTHYECKOW  KYIbTYphl, TOHUMAaHHEM BIHMSHHS  COLIMAIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHOM M COIMAIBHOW CpeAbl, OCO3HAaHUEM
I00AaNBPHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalWe Ha  MpUMEHEHHe
MaTeMAaTHUYECKUX 3HAHUW JUIS peleHHs 3a7ad B 00JIaCTH OKPYIKAIOUIeH Cpelbl, MIaHHPOBAHUS
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MOCIEACTBHI JJISI OKPYKAIOIIEH CPEIbI.

[{eHHOCTH HAyYHOTO MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl W OOIIECTBEHHOW TMPaKTHK{, MOHUMAHHEM MAaTeMAaTHYeCKOWM Hayku Kak cQepbl
YeJIOBEUECKOU JIEATEbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHUS LUBUIN3AINY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKH U MAaTEMaTHYECKOM KyJIbTYypOl Kak CpEeJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO JAESTEIbHOCTh WHINBUIYAIbHO
U B TpYyIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI



MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHoro mpenMera «Martemarukay
XapaKTePU3YIOTCS  OBIQJCHUEM  YHUBEPCAIBHBIMU  HO3HAGAMETIbHBIMU  OeliCEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmeusmu.

1) Vuueepcanvuvie nosnasamenvmvle Oeticmeus, obecneuusaiom Gopmuposanue 6a306bIxX
KOCHUMUBHBIX NPOYECCo8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 Mupa,
npUMeHeHUe J102UYeCKUX, UCCIe008ameNlbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayueti).
ba3oBeie Toruueckue 1eUCTBUS:

o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYJIUPOBATH  OINPEACTCHHUS  MOHATHUM;
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA Il 0000IIeHus u
CPaBHEHHSI, KpUTEPHUU TTPOBOJIMMOTO aHAIIN3A;

o BOCIIPUHUMATh, (POPMYIHPOBATH W TPEOOPA3OBLIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

o BBISIBJISITH MaTEeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHS B (PaKTax,
MaHHBIX, HAOMIONEHHWSX U  YTBEPXKICHUSX; Mpe/uiaraTb KPUTEpUU ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

o JieNiaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKIIYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

o MIPOBOAMUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIECHUH (MIpsIMbIe U
OT TPOTHUBHOTO), BBICTpAMBATh APTYMEHTAIMIO, MPHUBOJUTH TNPUMEPBl H KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

o BBIOMpaATh CMOCOO pemieHus y4eOHOM 3amaunM (CpaBHUBAaTH HECKOJIBKO BapHAHTOB
pelieHus, BBHIOMpATh HaWOONee MOAXOMANIMH C YY4ETOM CaMOCTOSITEIIEHO —BBIJICIICHHBIX
KPUTEPHEB).

ba3oBble nccnenoBaTenbCKue AeWCTBUS:

o HCIOJIb30BaTh BOMPOCHI KaK HUCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUs; (OPMYITUPOBATH
BOTIPOCHI, (PUKCHPYIOIIME MPOTUBOpEUYUE, MpoOJIeMy, yCTaHABIUBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

o MPOBOAUTH CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, UCCIIEJOBAHHE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMAaTHYECKOTO OOBEKTa, SBICHUS, IPOIECCAa, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

o CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS M BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOJICHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BBIBOJIOB U
00001IeHNI];

o MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAK)KE BBIBUTAThH MPEANIOIOKESHHS O
€r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pa6ota ¢ uadopmanmeii:

o BBISBJIATH Ae(PUIMTH HHPOPMAINH, TaHHBIX, HEOOXOAMMBIX JIJI1 OTBETa Ha BOIIPOC U ISt
peIIICHUS 33]1a9H;



o BbIOMpaTh HMH(OpPMALMIO W3 HUCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJU3UPOBATb,
CUCTEeMaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHIOB U  (QOpM
MpEeJICTaBICHHUS,

o CTPYKTypUpOBaTh  MH(pOpMAIMIO, MPEACTaBIsITH €€ B  pa3iIUyHbIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

o OLICHMBAaTh HAA&KHOCTh HMHGOPMAIMUM IO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvhvle KoMMyHuUKamugHwvle Oelicmeusi, 00ecneyusarom coopmupo8aHHoCns
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

Oobuenue:

o BOCIIPUHMMATh U (HOPMYJIUPOBATh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSAMHU M LEIAMU
oO0I1eHus; SCHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHMsI B YCTHBIX M NHUCBMEHHBIX
TEKCTax, 1aBaTh MOSACHEHUS 110 XOly PELLEHUS 3a1a4l, KOMMEHTHUPOBATh IIOJy4YEHHBIN pe3ysbTar;
o B X0JIe 0OCYX/I€HUS 3aJaBaTh BOIIPOCHI 10 CYLIECTBY OOCYX/aeMOW TeMbl, IPOOIEMBI,
pemaeMoi 3a1a4yu, BbICKA3bIBATh MIECH, HALCJICHHBIE HAa IOUCK PEIICHHs; CONOCTaBJIATh CBOU
CYXJIEHUS C CYXKICHUSMHU JPYyTUX YYaCTHUKOB JMAiOra, oOHapy>KMBaTh pa3jiuyhe U CXOJCTBO
HO3ULIUI; B KOPPEKTHON (hopMe (popMyInpoBaTh pa3HOIIIACHUS, CBOM BO3PAKEHMS,;

o IIPENCTABIIATh PE3YJIbTAaThl PEIICHUS 3a7aud, SKCIIEPUMEHTA, UCCIIECJOBAHMS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUIEHUS € YUETOM 3ajay MPE3EeHTALUU U 0COOCHHOCTEN
ayJIUTOPHUHU.

CoTpyaHHUECTBO:

o [IOHUMATh U UCNOJIb30BaTh PEUMYIIECTBA KOMAaHIHOW U MHJMBUIYaJIbHOU pabOThl Ipu
pelieHMH Y4yeOHBIX 3a/ay; NPUHUMATh I1eJIb COBMECTHOH JesATEeIbHOCTH, IUIAHUPOBAThH
OpraHu3alMl0 COBMECTHOM pPabOTHI, paclpeleniTh BUIbl padoT, JOrOBapHBAaThCs, OOCYXIaTh
npoliecc 1 pe3ybTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOIEH;

. y4acTBOBaTh B IpyNIHoBbIX (hopmax paboThl (00CykaAeHHsS, OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» ¥ UHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPAUHUPOBATH CBOU AEUCTBUS C IPYTUMU
YJIeHAMHU KOMAaHJbl; OIICHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAaHHBIM YYAaCTHUKAMH B3aUMO/IEHCTBUS.

3) Vuusepcanvnvie pecynamuensie Oeticmgus, obecneuusarom @GOpMuUpoBanHuUe CMbiCI08bIX
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.
Camoopranu3anus:

COCTABJIATH [UIaH, AITOPUTM PELLCHHs 33/1a4H, BHIOUPATh CIIOCO0 peIIeHus C yYETOM UMEIOIUXCS
pECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATh BApPHAHTHI
peleHuii ¢ y4éToM HOBOM MH(OpMAIUH.

CaMOKOHTpOIIb:

o BJIa/IETh HaBbIKaMU MO3HABATENbHOM pe(eKCuu KaK OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTENIBHBIX TIPOLIECCOB, HUX pe3yJIbTaTOB; BIAAETh CIIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHUs MaTEMaTHUECKOH 3ajaun;

. MIPEIBUJIETh TPYJHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAM/IEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;



o OLICHUBATh COOTBETCTBHE pe3yJbTaTa LEIM U YCIOBUSAM, OOBSICHATH MPUYUHBI
JOCTHKEHUS UM HETOCTHIKEHUS PE3yJIbTaTOB JEATEIIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLICHKY
IpPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca « Anredpa 1 Hadajla MaTeMaTHYECKOT0 aHaIM3a» Ha YPOBHE CPEIHETO
obmiero 00pa3oBaHMs JOJDKHO OOECIeYMBATh JOCTIKEHHE CIEAYIONIMX —IPEeIMETHBIX
00pa3oBaTeNIbHBIX PE3yJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATHSMM: pallMOHAIbHOE M JCHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
NeCATUYHAsSL APOOB, TPOLIEHTEHI.

BrImonssTh apudMeTHIeCKHe OTepanny ¢ pallMoOHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.
BoinonHATe npuOIMKEHHBIE BBIYUCIEHUS, UCTIOb3YS IPABUIIA OKPYIJIEHUS, JeJIaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHUM.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM II0Ka3aTesleM; CTaHAapTHas ¢opma 3amnucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJAILYI0 (opMy
3alACU AEUCTBUTEIIBHBIX YUCEI Ul PEIIEHUS NPAKTUYECKUX 33Ja4 U IIPEICTABICHUS JaHHbIX.
OnepupoBaTh NOHATUSMHU: CHHYC, KOCUHYC W TaHI'€HC IPOM3BOJIBHOTO yIja; HCIOJIb30BaTh
3aMnych MPOU3BOJBLHOTO yIJla uepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

YpaBHeHusI U HepaBeHCTBA

OnepupoBaTh MOHATUSAMHU: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; II€JIO€, PALMOHAIBHOE,
VPPALMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BeinonuaTe npeobpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPAKEHUH U pelaTh TPUTOHOMETpUYECKHe
YPaBHEHHS.

BeinonHATe npeoOpa3oBaHus 1eNbIX, pAallHOHAIBHBIX U UPPALMOHAIBHBIX BEIPAXEHUN U pelaTh
OCHOBHBI€ THUIIBI LIEJIBIX, PAL[MOHATIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUIN 1 HEPaBEHCTB.
[IpuMeHsITh ypaBHEHHS U HEpPABEHCTBA JUIS pEIICHMs MaTeMaTHMYecKMX 3a7ad M 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

MopnenupoBaTh peaibHble CUTyallud Ha SI3bIKE alreOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA IO YCIIOBUIO 33Ja4M, HCCIEIOBATh ITOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
ammapara ajireOpsbl.

DOyHKUUH U rpaduKu

OnepupoBaTh NOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHus (QYHKUUHM, 0OJacTh ONpeNeleHus M
MHO’KECTBO 3HaU€HUN QyHKIUY, rpaPuK GYHKIIUH, B3aUMHO 0OpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATHSAMHU: YETHOCTh M HEUETHOCTh (YHKUUHU, HYIH (YHKLIUHU, POMEXKYTKU
3HAKOIOCTOSHCTBA.

Hcnonws3oBatek rpaduku GyHKUNN I pelIEHUs] YpaBHEHHI.

Ctpoutb u untath rpaduku JMHEHHON QYHKINH, KBaJAPATUYHON (PYHKIIUH, CTeNEHHOW (QyHKINN
C LIEJIBIM [T0Ka3aTEeJIEM.



Hcnonws3oBath rpaduku GyHKIHMHA 1715 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MpU pelieHun
3a[a4 U3 APYruX yuyeOHBIX MPEIMETOB U PEaTbHOM JKU3HU; BBIpaXXaTh (hopMylaMH 3aBUCHMOCTH
MEX]ly BEJIMYMHAMM.

Havyana mareMaTH4ecKoOro aHajimus3a

OnepupoBaTh MOHATHAMHU: IOCIEIOBATEIBHOCTh, apH(MeTHUECKass W T'eOMEeTpHUEcKas
IPOrPECCHUH.

OnepupoBaTh MOHATUSMU: OECKOHEYHO YOBbIBaIOlasi T€OMETpUYecKas MHpOorpeccusi, cymma
0ecKOHEYHO yOBbIBaIOIIEH reOMETPUIECKON MTPOrPeCcCuu.

3aaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIIENOBATEIBHOCTENH M MPOTPECCUM I PELLIEHUS pealbHBIX 3a1ay
IIPUKIIATHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPAIK HaJl MHOXKECTBaMH.

Hcnonk30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JUisi ONKCAaHUS peallbHbIX IPOLIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OnepupoBaTh MOHATUSMU: OINIPEIeTICHIE, TEOpEMa, CIEACTBHE, JOKA3aTeIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh NMOHATUSMHU: HAaTypaJlbHOE, LIEJI0€ YMCIIO; HCIIOJIb30BATh NMPHU3HAKU JAECITUMOCTU
LIEJIBIX YHMCEJI, PAa3JI0’KEHUE YHCIIa HA ITPOCThIE MHOXKUTENH JUISl PELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, 1eCATUYHBIC U HATypaJibHbIE JIOTapU(MBI.
YpaBHeHUs] M HEPABEHCTBA

[TpuMeHATH CBOMCTBA CTEMEHM AJS MPeoOpa30oBaHUs BBIPAKEHWH; ONEPUPOBATH NMOHITHUSMHU:
IIOKa3aTeJIbHOE YPAaBHEHHUE M HEPABEHCTBO; PEIIATh OCHOBHBIC THIIBI II0KA3ATEIbHBIX YPABHEHUN
Y HEPaBEHCTB.

BrinonHATe npeoOpa3oBaHus BeIPAXKEHUHN, COIEPKALINX JIOTapU(PMbL; ONIEPUPOBATH NOHITUIMU:
jJorapu(pMHUUecKoe ypaBHEHHE M HEPAaBEHCTBO; pEIIaTh OCHOBHBIE THIBI JIOTapU(PMHUUECKUX
YPaBHEHUU U HEPABEHCTB.

HaxonuTts penieHus npoCTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ PEILICHUE; UCII0JIb30BaTh CUCTEMY
JIMHEUHBIX YPAaBHEHUN Ul pELICHUS TPAKTUYECKUX 3a]1a4.

HaxonnuTe pemeHus NpOCTEHMIIMX CHCTEM M COBOKYIHOCTEW pAalMOHAIBHBIX YPABHEHUN U
HEPABEHCTB.

MojenupoBaTh pealbHble CUTyallMM Ha SI3bIKE aJlreOphl, COCTABIATh BBIPAXKEHHUS, YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEN0BaTh IOCTPOCHHBIE MOJAEIU C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DOyHKUUH U rpaduKu

OnepupoBaTh MOHATHAMHU: NEepHOANYECKas (YHKIHS, MTPOMEKYTKM MOHOTOHHOCTH (DyHKITHH,
TOYKHU KCTpeMyMa (DyHKIMH, HauOoJIbIIlee U HaUMEHblIlee 3HaUeHHs (PYHKIUU Ha POMEKYTKE;
MCIIOJIb30BATh UX VIS UCCIIE0BaHUS (QYHKIIMH, 3aJaHHOU IrpadUKOM.



OnepupoBaTh NOHATUAMU: IPa(UKU OKA3ATENBHOM, T0rapupMUUECKON U TPUTOHOMETPHUECKUX
¢yHKuMi; u300paxaTh WX HAa KOOPAMHATHOM IUIOCKOCTH W HCIIONIB30BaTh Ui PEIICHUS
YpPaBHEHUU U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM TIOCKOCTH TpaKH JIMHEHHBIX YPaBHEHUH U UCIIOIb30BaTh UX
JUISl pELLICHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonb3oBate rpaduku GyHKIMA U1 MCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH U3 JPYIHX
y4eOHBIX AUCLUIUINH.

Havaja maTeMaTH4YeCKOro aHaJIM3a

OnepupoBaTh MOHATUAMU: HENpepbIBHAs (QYHKLUSA; MPOM3BOAHAS (YHKIMHU; HCIOJIb30BATh
reOMETPUYECKUH 1 (PU3MYECKHI CMBICI TPOU3BOIHON IS pEeLIeHUs 3a1ay.

HaxonuTe mpoW3BOAHBIE D3JEMEHTApHBIX (YHKUWH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh NPOU3BOAHYIO Ul UCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI,
OPUMEHSTh Pe3yJIbTAaThl UCCIEA0BAaHMS K TIOCTPOEHUIO TPa(UKOB.

Hcnonp30BaTh MPOM3BOAHYIO Ul HAXOXKIEHUS HAWIY4YLIEro PEUICHMs] B NPUKIAIHBIX, B TOM
YHCIIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4aX.

OnepupoBaTh MOHATUSAMH: IE€pBOOOpa3Has W MHTErpaj; IMOHUMATh TE€OMETPUYECKHH U
(buznyecKuil CMbICI UHTErpaa.

Haxonute mnepBooOpa3Hble 53JIEMEHTapHBIX (YHKIHA; BBIYUCISATH HMHTETpal 1Mo QopmyIie
Herorona—Jleitbnumna.

Pemate mpukiamHbple 3amaud, B TOM YHCJIE COLMAIBHO-3KOHOMHUYECKOTO M (U3UIECKOTO

XapakrTepa, CpeICTBAMHU MaTEMaTUYECKOI0 aHAJIN3a.
TEMATHYECKOE INTAHUPOBAHHUE

10 KJTACC
KoauyecTBo yacoB DJIeKTPOHHbIE

Ne (uugposbie)

HaumenoBaHnue pa3ae/ioB U TEM IPOrpaMmbl KOHTpo.]]],H],Ie
n/n Bcero o0pa3oBare/ibHbIE

padoTsbI
pecypcebl

1 MHoOXeCTBa palMOHAIBHBIX W JACHCTBUTEIBHBIX 14 1

yyuceln. PanyoHanbHbIe ypaBHEHNS M HEPABEHCTBA
2 @ynkuun U rpapuxku.  CreneHb € IEIBIM 6

[IOKa3aTenemM
3 Apudmernueckuit KOpEHb n—oi CTEIICHHU. 18 1

HppaunoHanbHble ypaBHEHNS U HEPABEHCTBA
4 @opMysBl  TPUTOHOMETPUH. TPUTOHOMETPUUECKUE 29 1

YpaBHEHUS
5  TlocnenoBaTenbHOCTH U IPOTPECCUU
6  IloBropeHwme, 0000IICHHE, CUCTEMATH3AIMS 3HAHUH = 3 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KIIACC




KonuyecTBo yacoB DJIeKTPOHHbIE

Ne (uudposbie)
/i HauMeHoBaHHUe pa3ae/ioB H TeM NMPOrpaMMbl Beero KoHTpo/bHbIe P ——
padoTnl pecypest
Crenmenp ¢ paluOHaJbHBIM  IIOKa3aTeJeM.
1  Iloka3arenbHas byHKIHS. [TokazarenpHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
5 Jlorapudmuueckas ¢ynkuus. Jlorapupmmueckue 12
YpaBHEHHS U HEPABEHCTBA
3 Tpuronometrpuyeckue GYyHKIUU U UX TpaduKu. 9 1
Tpuronomerpruyeckue HepaBeHCTBA
4 TlpousBonnas. [I[puMeHeHHE TPOU3BOTHOM 24 1
5  HuTterpain u ero npuMeHeHUs 9
6  Cucremsl ypaBHEHUI 12 1
7  HarypanpHble U LIeBIE YUCIIA 6
8  IloBTopenue, 06001ICHUE, CHCTEMAaTH3aIus 3HaHuk 18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA
* MaremaTuka: anreOpa W Hadaja MaTeMaTH4eCKOIro aHaju3a, reoMeTpus. Anrebpa UM Hayaiga

MaTeMaTuyeckoro ananms3a (B 2 yactsx), 10-11 xmaccel/ Yacte 1: Mopakosuu A.I'., CemeHOB
I1.B.; Yacts 2: Mopakosuu A.I'. u apyrue; noxa penakuueir Mopakosuua A.I'., OGmiecTBo
orpaHuueHHOM oTBeTcTBEeHHOCTHIO « 1Ol MHEMO3MHA»

JunakTruueckue MaTepuabl
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru
https://uchebnik.mos.ru
https://uchi.ru/
https://m.edsoo.ru/7f41al2c







