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MOSICHUTEJIbHAS 3AITUCKA

Pabouass mporpamma ydeOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTUYECKOTO aHaIn3a»
6a3zoBoro ypoBHs st oOywaromuxcs 10-11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CpPEAHEro oOmero oOpa3oBaHHsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBAaHWM, MPEABABISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaguIMii poccuiickoro oOpa3oBaHus. Peanuszamms mnporpammbl  00ecieUMBAeT OBIIAJCHHUE
KJIFOYEBBIMH KOMIIETCHIIUSIMH, COCTaBJISIFOIIMMHU OCHOBY JIJISI CaMOPAa3BHTHS W HENPEPHIBHOTO
o0pa3oBaHMs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JWYHOCTHOTO M IO3HABATEIIBHOTO pPa3BUTHS
JMYHOCTH 00YYarOIIHXCS.

HEJU U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTeMaTHYECKOTO aHauu3a» SBISETCS OJHUM W3 HauOojee
3HAYMMBIX B TPOTpaMME CTapIIei IIKOJBI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIeYHBacT
WHCTPYMEHTAILHYIO 0a3y JJIsl U3YUCHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOol CTOPOHBI,
dbopMHpyeT JIOTHYECKOe M a0CTPAKTHOE MBIIIICHUE yYalluXcs Ha YPOBHE, HEOOXOIMMOM JUIS
OCBOCHHUSI KypCOB MH(OPMATHKH, OOIIECTBO3HAHMS, MCTOPHH, CIOBECHOCTH. B pamkax JaHHOTO
Kypca yd4aliuecss OBJIAJICBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUS B MAaTEMAaTUIECKOU opme.

Kypc anreOpsl 1 Hayaqm MaTEeMaTHYEeCKOTO aHalW3a 3aKJIaJbIBACT OCHOBY JJISi YCIICHITHOTO
OBJIAJICHUS 3aKOHAMU (PU3UKH, XUMHUH, OMOJIOTHH, TOHUMAHHSI OCHOBHBIX TCH/ICHIIUNA SKOHOMHKHU U
0OIIECTBEHHO! JKU3HHU, TIO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIh30BaTh MX B IOBCEIHEBHOHN JXM3HU. B TOXe Bpemsl OBIaJicHUE
a0CTPaKTHBIMU W JIOTUYECKH CTPOTMMH MaTeMaTHUYECKUMH KOHCTPYKIMSMU DPa3BUBACT yMEHHUE
HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTH YTBEPIKIACHHSI, UCIIOJIB30BATh 0000IICHHE
U KOHKPETH3alluio, a0CTparkpoBaHWE W aHAIOTHIO, (OPMHUPYET KPEaTUBHOEC M KPUTHUYECKOEC
MBIIUICHHE. B Xo0je m3ydeHUs anreOpbl M Haval MaTEMAaTHYECKOTO aHaiW3a B CTapIleHd IIKoJie
y4aIluecs: MOJy4YaroT HOBBIA OMBIT PEHICHUS MPHUKIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO MOCTPOCHUS
MaTEeMATHYECKUX MOJCNICH pealbHBIX CHTYAllMd W WHTCPIPETANNN TIOTYYCHHBIX PEIICHUH,
3HAKOMSTCS C IIPUMEpPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIC, HAYKE H B UCKYCCTBE, C
BBIIAFOIIUMUCS MATEMATHYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

Kypc oGmanaer 3HauUMTENbHBIM BOCHUTATENBHBIM MOTEHIIMATIOM, KOTOPBIA peaan3yercs Kak
yepe3 y4eOHBIM MarepHuall, CriocoOCTBYIONTUH (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
yepe3 crneuuuxky ydeOHOU JesTenbHOCTH, TPeOyIOIIe CcaMOCTOSITENFHOCTH, AaKKypaTHOCTH,
MPOJIOJDKUTEILHOM KOHIICHTPAIIMY BHUMAHUS H OTBETCTBCHHOCTH 3a TOJTYUCHHBIN pe3yibTar.

B ocHoBe Mmeroauku oOyueHus airedpe M HayalaM MaTeMaTHYeCKOro aHaiu3a JIeKUT
JeSTSIIbHOCTHBIN TIPUHIINATT 00yUeHUSI.

Crpyktypa Kypca «Anredpa M Hayala MaTeMaTHUYECKOTO aHAM3a» BKIIIOYAET CIEIYIOIIHe
COJIepPIKATEIPHO-METOIMYECKHe JIMHUU: «Yucna W BeIMHCICHUS», «DYHKIMU W Trpaduxmy,
«YpaBHEHUS U HepaBeHCTBay, «Hadana MmaTeMaTHueckoro aHanusay, «MHOXKECTBa U JOTHKa». Bce
OCHOBHEIE COJICPKATEITHLHO-METOIMYSCKUE JIMHUN U3YYAI0TCS Ha TTPOTSHKESHUH JIBYX JIET O0OYUICHHS B
CTapluieil MKoJe, eCTECTBEHHO JOMOIHSS IPYT APYyra U MOCTEIIEHHO HACHIIIAsICh HOBBIMU TEMaMH U
pasnenamu. J[aHHBIN Kypc SIBJISIETCS WHTETPATHBHBIM, ITOCKOJIBKY OOBEAMHSET B ce0e CoIepKaHme
HECKOJIbKUX MaTeMaTHYeCKUX AUCLIUIUINH: anrebpa, TPUTOHOMETPHS, MaTeMaTHYEeCKH aHaIu3,
TEOpUss MHOXeCTB W Jp. [lo Mepe TOro Kak ydamiwecs OBJIAJEBAIOT BCE Oojiee IIHMPOKUM
MaTeMaTHYECKUM alllapaToM, Y HUX MOCIe0BaTeIbHO (OPMUPYETCSI K COBEPILICHCTBYETCS YMEHUE
CTPOUTH MaTeMaTHYCCKYI0 MOJICTh PEATbHON CHTYaIlHH, TIPUMEHSTh 3HAHUS, MTOJIYYCHHBIC B Kypce
«Anrebpa ¥ Hadajga MaTeMaTUYeCKOrO  aHalu3a», Al PelIeHUs  CaMOCTOSTEIBHO
c(OpMYJIMPOBAHHONW MaTeMaTHYeCKOW 3aJa4d, a 3aTeM HMHTEePIPETUPOBATh IOTYICHHBIN
pe3ynbTar.

CopepxatenpHO-MeTOIn4YecKast JTHHUS «Yucna W BBIYHCICHUS» 3aBepiiacT (GopMUpoBaHUE
HABBIKOB HCIIOJIb30BAHUS JICHCTBUTENBHBIX YMCEN, KOTOPOE OBUIO HAauaTO B OCHOBHOW mikone. B
CTapIied IIKojie 0co00e BHHMAaHHE YAeNseTcs (DOPMHPOBAHUIO MPOYHBIX BBIYUCIHTEIBLHBIX
HABBIKOB, BKJIIOYAIOIIUX B CEOS HCTIONH30BaHUE PA3TUYHBIX (POPM 3aMUCH ACHCTBUTEIHLHOTO YUCIA,
YMEHHE PAMOHAIBHO BBITIONHATH JICHCTBUS C HUMH, JCNATh NMPUKUIKY, OICHUBATH PE3YJIbTar.



OOyuarommecsi TMOTy4YaloT HaBBIKM NPUOMMKEHHBIX BBIYMCIICHUH, BBITIOJHCHUS JIEUCTBUH C
YHUCIaMHU, 3allUCAHHBIMU B CTaHAApPTHOM Qopme, HCMOIb30BAHUS MATEMAaTHYECKUX KOHCTAHT,
OILICHUBAHMSI YUCIIOBBIX BBIPAKCHUIH.

Jluaus «YpaBHEHUSI W HEPABEHCTBAa» pEATM3yeTCs Ha TNPOTSHKEHUHM BCEro OOYy4YEeHHs B
CTapuiel IKoJe, TMOCKOJbKY B KaXJOM paszfelie MpOorpaMMbl IPEIyCMOTPEHO pelIeHUE
COOTBETCTBYIOIIMX 3aaady. OOydarolyecs OBIAJAECBAIOT PA3TMYHBIMU METOAAMHU PEIICHUS LENbIX,
paloHaIbHBIX, UPPALUOHAIBHBIX, MOKA3aTENbHBIX, JOrapu(PMUUECKUX U TPUTOHOMETPHUUECKHX
YPaBHEHUM, HEPABEHCTB U UX CUCTEM. [loslydeHHbIE YMEHUS UCHOJB3YIOTCS IPU HMCCIEI0BAaHUU
GyHKIMI ¢ MOMOIIBIO TPOU3BOJHOW, PEIICHWH MPUKIAAHBIX 3a7ad M 3a/Jad Ha HaXO0XKJIeHue
HauOOJBIIMX M HAaMMEHbIIUX 3HaueHUW (yHKuuu. JlaHHas colepkaTenbHasl JIMHUS BKIIOYAET B
ce0s Taxke (OPMHUPOBAHNE YMEHHI BBIIOIHATH PAcU€Thl MO (GopMyIliaM, MPeoOdpa3oBaHMs LEINbIX,
paloHaIbHBIX, UPPALHOHATIBHBIX W TPUTOHOMETPHUUECKUX BBIPAKEHUHN, a TaKKe BBIPAKECHUH,
colepXaluX CTeneHu u Jjorapudmel. briaromaps wusydeHuro anreOpandyeckoro marepuaia
MPOUCXOIUT AalibHEHIIee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOTO MBIIIJICHHUS Ydalluxcs,
(GopMHpYIOTCS HABBIKM JEAYKTHBHBIX PACCyKACHUH, pabOThl C CHUMBOJBHBIMH (popmamu,
MPEJICTaBICHNUs] 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PaBEHCTB M HEpaBEeHCTB. AnreOpa
npeziaraetT dQQGEeKTUBHBIE MWHCTPYMEHTHI Ui PEIICHHs] MPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3aJa4, HATJISHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKHU.

CopnepxatenpHO-MeToAnYecKast JTUHUS «DyHKIMU W TpapuKW» TECHO IMEeperuieTaeTcs ¢
IPYTMMH JTUHUSIMHU Kypca, TOCKOJBKY B KaKOM-TO CMBICIIE 33/1aéT MOCIEA0BATEIbHOCTh N3YUYECHUS
marepuaia. M3ydeHue CTErneHHOW, TMOKa3aTeNbHOMW, JOrapu(pMHUECKOW W TPUTOHOMETPUYECKHUX
byHKIMI, WX CBOMCTB M TpadUKOB, MUCHOIb30BaHUE (PYHKUMHA Ui pElICHUs 3aaad U3 JPYTrux
y4€OHBIX MIPEIMETOB U PEAIbHOM )KU3HU TECHO CBSI3aHO KAaK C MaTEMATUYECKUM aHaJIM30M, TaK U C
pelieHueM ypaBHEHUN M HepaBeHCTB. [Ipu sTom 6o0iblioe BHUMaHuE yaenseTcss (opMHUpPOBAHHIO
YMEHUSl BBIpaXaTh (OpPMyJIaMH 3aBHCHMOCTH MEXIY Ppa3IMYHBIMH BEJIMYMHAMH, HCCIIEI0BAThH
MoJyuYeHHbIe (PYHKIIUU, CTPOUTH UX rpaduku. Marepual 3Toil copepKaTeIbHON THHUYU HallelleH Ha
pa3BUTHE YMEHMH W HaBBIKOB, IO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXKIY BEJIWYMHAMHU B
pa3iauuHoil dopMe: aHATUTUYECKOH, rpaduueckoid W ciaoBecHO. Ero m3yuenue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O W KOHKPETH3alluH,
MCIIOJIb30BaHUIO aHAJTIOTHH.

CopnepxarenpHass auHHMS «Hadama maTeMaTHMuecKOro aHaiu3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYr Kak MaTeMaTH4YecKHX, TaK U MPHUKIATHBIX 33/1a4, JOCTYIHBIX O0y4aromuMcs, y
KOTOPBIX TOSBIISETCS BO3MOKHOCTb HCCIENIOBaTh M CTPOUTH Tpaduku (QyHKIUH, ONpEnensTh UX
HauOOJbIINE W HAUMEHBIIME 3HAYCHMs, BBIUUCIATH IUIOMAAN (GUTyp U OOBEMBI Tel, HaXOIUTh
CKOPOCTM M YyCKOpeHMsI mporeccoB. JlaHHas cojepxaTeinbHas JUHUS OTKpPHIBA€T HOBBIE
BO3MO)XHOCTH IIOCTPOCHMSI MaTEMaTHUYECKUX MOJEIEH pealbHbIX CUTyalluld, HaXOXICHUSI
HAaWIy4lllero pelIeHUuss B MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-I)KOHOMHYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHajliM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTMUECKOTO0 U KPEaTUBHOIO MBbIILIEHUS, (POPMHUPOBAHMIO YMEHUW pacrno3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MAaTE€MaTHKH B HayKe, TEXHHKEe M HcKyccTBe. OOydaromiuecs y3HAIOT O
BBIJIAIOIIMXCS PE3yJIbTaTax, MOJIYYEHHBIX B X0/I€ Pa3BUTHSI MaTEMaTHKU KaK HayKH, U UX aBTOpax.

CopnepxarenpHO-MeTONNYECKAs JMHUA «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBSILEHA
AJIEMEHTaM TEOPUU MHOXKECTB. Te0peTHKO-MHOKECTBEHHBIE MPEICTABIECHUS MPOHU3BIBAIOT BECh
KypC LIKOJIbHON MaTeMaTUKU U MpeasaraoT Haubojiee yHUBEPCAIbHBIN S3bIK, 00bETUHSIOMNI BCe
pas3ziesibl MaTEMAaTUKH U €€ MPUIIOKEHUH, OHU CBSA3BIBAIOT pa3Hble MaTeMaTHUECKHUE MCHIUIUIMHEI B
eauHoe 1enoe. IloaromMy BakHO 1aTh BO3MOXHOCTb UIIKOJIBHHUKY ITOHMMAarTh TEOPETUKO-
MHO’KECTBEHHBI $I3bIK COBPEMEHHOW MAaTeMAaTHKH U HCIIOJIb30BAaTh €ro JUIsl BBIPAKEHUS CBOUX
MBICJIEH.

B kypce «Anrebpa ¥ Hadajla MaTeMaTUYECKOTO aHalIM3a» MPHUCYTCTBYIOT TAaKKE OCHOBBI
MaTeMaTHYECKOTr0 MOJIEIMPOBAHUS, KOTOpbIe NpPU3BaHbl C(HOPMUPOBATH HABBIKM IOCTPOEHUS
Mojiele peanbHBIX CUTyaluil, UCCIEIOBAHUS ATHUX MOJIEJeH C MOMOIIbIO ammapara anredopbl U
MaTEMaTUYECKOT0 aHAJIN3a U MHTEPIPETALMU TIOJYyYEHHBIX Pe3yIbTaToB. Takue 3aJaHNs BIUIETEHBI
B KaXbIH U3 pa3/ieJoB MPOrpaMMbl, TOCKOJIBKY BECh MaTepHall Kypca IMIMPOKO HUCIOJIb3YEeTCs JUIs



pelIeHus MPUKIaaHbIX 3a1a4. [Ipy peneHnn peanbHbIX NPAKTUYECKUX 33134 ydalluecs pa3BUBAOT
HaOJIOAAaTeIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEpPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh
aHaJIOTHI0, 0000IIaTh U KOHKPETU3UPOBATh MpodiemMy. [lesTeTsHOCTh 10 (OPMHUPOBAHUIO HABHIKOB
peleHns MPUKIAAHBIX 33/a4 OpraHu3yeTcsl B IMPOLECCe M3YyUeHHUs BCEX TeM Kypca «Anredpa u
Hayajia MaTeMaTUYECKOrO aHaIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE

B yueOHOM I1aHe Ha M3ydeHHMe Kypca ainreOpbl M Hadal MaTeMaTH4YeCKOro aHalu3a Ha
0a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kiacce, Bcero 3a
nBa rona ooydenust — 170 yacos.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia 1 BIYMCICHUSA

Panmonanbubie uncna. OOBIKHOBEHHBIE W JIGCATHYHBIC JIPOOM, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  Ipobu.  Apudmermyeckue ~ omepanuM € PAalMOHAJIBHBIMM  YMCJIAMU,
npeoOpa3oBaHUsl UYUCIOBBIX BbIpaXeHUU. [IpumeHeHue napobell M MPOLEHTOB ISl PEIICHUS
IIPUKJIAIHBIX 337a4 U3 Pa3IMYHBIX OTpaciied 3HaHUU U peaJIbHOM JKU3HH.

JeiicTBuTenpHbIE uYMCia. PanuoHanmpHBIE W UppanHoOHAIbHBIE YHCHIA. ApUPMETHYECKHE
olnepaluuu C JIeHCTBUTENbHBIMU 4MciaaMU. [IpuOmkEHHbIE BBIYMCICHMS, IpPaBUIa OKPYIJICHHUS,
INPUKUIKA U OLIEHKA pPe3yJIbTaTa BHIYUCICHUM.

Crenenp c nenslM nokasaresneM. CraHaapTHas ¢opma 3amucH JEHCTBUTEIBHOIO 4YHCIA.
Hcnonp3oBanue moaxo el (GOpMbI 3aUcH AEHCTBUTEIBHBIX YHCET IS PEHICHUS TPAKTUIECKUX
3aJa4 U IPEJCTaBICHNS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJlbHON cTeneHu. [[eficTBus ¢ apupmMeTHuecKuMyU KOpPHSAMU
HaTypaJIbHOM CTEIICHHU.

CuHyCc, KOCUHYC M TaHI'€HC YHCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI'€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHusI 4 HepaBeHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPEOOPA30BAHUS.

[IpeoOpa3oBaHrne TPUTOHOMETPUUECKUX BbIpaXKeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIbI.

YpaBHeHUe, KOpeHb ypaBHEHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppanimOHaIbHBIX YpaBHEHNUN U HEPaBEHCTB.

Penienne TpUroHOMETPUUYECKUX YPABHEHUM.

[IpuMeHeHrne ypaBHEHUN U HEPAaBEHCTB K PEIICHMIO MaTeMaTH4eCKUX 3ajlad M 3ajad U3
pa3InYHBIX 00J1acTe HAyKU U peabHON KU3HH.

DyHKIUHN U TpadUKH

OyHK1MS, criocoOsl 3ananus GyHkuun. I'padux Gynknun. BzanmMuo oOpatHble GyHKINU.

Ob6nacte ompeneneHuss U MHOXecTBO 3HadeHMM ¢(yHkuuu. Hymn ¢ynxnuu. [Ipomexyrtku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

Crenennass ¢GyHKIMS C HAaTypaJlbHBIM W IEJbIM TOKa3areiem. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuronomeTrpuyeckass  OKpPY>KHOCTb,  OIpENEICHHE  TPUTOHOMETPUYECKUX  (YHKIIHMA
YKCIIOBOTO apryMeEHTA.

Hauyana matemMaTH4yecKoro aHajaimsa

[TocnenoBarenbHOCTH,  CHOCOOBI  3afaHus  MocjenoBaTelbHOCTEH.  MOHOTOHHBIE
MIOCJIETI0BATEIbHOCTH.

Apudmernueckas ¥ reoMmeTpudeckas rnporpeccuu. beckoneuHo yobIBaromias reoMeTpuiecKkas
nporpeccusi. Cymma OeckoHeuHO yObIBaroIlel reomerpuueckoi mnporpeccuu. Gopmyna cioxHbBIX
poLEeHTOB. Vcroyib30BaHne IPOrpeccuy s PELICHHs] pEaJIbHBIX 3a]1a4 IPUKJIaJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoxecTBO, omnepanMM HaJl MHo)KecTBaMu. Jluarpammsl Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmnapara JJid OMNHCAHUS PEAJbHBIX IPOLIECCOB U SIBICHUM, MpH



pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.
Omnpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.
11 KIIACC
Yuciia ¥ BbIYHMCICHHSA
HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCElL.
Crenens ¢ pallMOHaIbHBIM Moka3areneM. CBOWCTBA CTETICHH.
Jlorapudwm yucna. JlecaTuyHble U HaTypaibHbIE JIOrapu(MBI.
YpaBHeHusI 1 HEPaBEHCTBA
[TpeobpazoBanue BbIpaKEHH, COIepKalINX JorapudMBl.
[IpeoOpa3zoBaHue BbIpaKEHH, COIEPIKALIUX CTENEHH C palliOHATbHBIM ITOKa3aTeJIeM.
[TprMephl TPUrOHOMETPUUECKHUX HEPABEHCTB.
IToka3aTenbHble ypaBHEHUS U HEPABEHCTBA.
Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.
Cucrtembl JIMHEHHBIX ypaBHEHUH. PemeHue nNpuKIafHbIX 337a4 C IMOMOILBIK) CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.
CucTembl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.
[IpuMeHeHre ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a/1a4y

U3 pa3IMYHBIX 00JacTel HAyKH U PeallbHOM JKU3HHU.

DyHKIUHN U TpaPUKH

Oyuknus. [lepuonnueckue pynkuuu. [IpoMexyTkn MOHOTOHHOCTH (YHKIHMH. MaKCUMYMBI
1 MUHUMYMBbI pyHkunu. Hanbonbiiee 1 HauMeHblee 3HaueHne QyHKIUU Ha IPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPaUKU.

[TokazarenpHas u norapudpmMuveckas GyHKIUU, KX CBOHCTBA U Tpa(UKH.

Hcnonk3oBanue rpadukoB GYHKIUN AJS peLICHUs] YPaBHEHUHM U TMHEWHBIX CUCTEM.

Hcnons3oBanne rpadgukoB (GYHKIUHA [UIsI UCCICIOBAHHS IPOIECCOB W 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEHICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U pealbHOU KU3HU.

Hayana maTemMaTH4ecKoro aHajaimsa

HenpepriBabie GpyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHHUS HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuueckuii 1 GPU3NIECKUN CMBICI TIPOU3BOTHOM.

[Tpon3BosHbIe 31€MeHTapHBIX (YHKIUHA. DOpMysbl HaXOXKIACHUS IPOU3BOAHON CYMMBI,

IIPOU3BENIEHUS U YaCTHOTO (PYHKLIUH.

[TpuMeHeHHe TPOM3BOMHONW K MCCIENOBAaHUIO (YHKLIUH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.

Haxoxaenne HanbombIIero 1 HaMMEHbILEro 3HaAYeHHs] YHKIIMM Ha OTPE3KE.

[TpuMeHeHne IPOU3BOAHOM Ui HAXOKAEHHUS HAWIYUYLIErO PEIIEHUs B IIPUKJIAJHBIX 33a4ax,

JUISL OLIPEJIENIEHNs CKOPOCTH TMpoliecca, 3aJaHHOro (opMyJIoil uiin rpaduKkoM.

ITepBooOpaznas. Tabauia nepBooOpas3HbIX.
WNuterpan, ero reomeTpuieckuii 1 GuU3NUECKUil CMbICI. Brruncnenue unrerpaia mo gopmyse

Herotona-Jleitbauna.

INJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHoro mnpenmMera «MareMaTukay JODKHO oOecreyuBaTh JOCTHXKEHHE Ha
YpOBHE CpemHero oO0mero o0pa3oBaHUs CIEAYIONINX JIMYHOCTHBIX, METANpPEIMETHBIX U
NPEMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOGHMS TMporpamMmbl ydeOHoro mpenmera «MareMaTHka»
XapaKTEepPU3YIOTCS:

['paxxiaHCKOE BOCIIUTAHUE:!

- chOpMHPOBAHHOCTHIO  TPAXKIAHCKOM  MO3UIUU  OOydaroIllerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUICKOro O0IIecTBa, MPeICTaBIeHHEM O MAaTeMAaTHYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLELYp TpakJaHCKOro o0OIIecTBa
(BBIOOpBI, OMPOCHI W IIp.), YMEHHUEM B3aUMOJCHCTBOBaTh C COLMAIBHBIMU WHCTHTYTaMHU B
COOTBETCTBUM C UX PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTproTHueckoe BOCIUTAHUE:
- c(hOpMHPOBAHHOCTHIO POCCUUCKON TPakJAaHCKONW WACHTUYHOCTH, YBAXEHHUS K MHPOIUIOMY M



HACTOALIEMY POCCUHCKOM MaTeMaTUKH, I[IEHHOCTHbIM OTHOIIEHHEM K JIOCTH)KEHHUSIM
POCCUICKHUX MAaTEMAaTHKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJbI, K MCIOJIb30BAaHUIO ATUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

- OCO3HAHHMEM JyXOBHBIX IIEHHOCTEH pOCCUIICKOT0 Hapoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUSI, 3TUYECKOr0 TMOBEICHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH U JIEATENbHOCTHIO YUEHOI0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHE YCTONYHUBOIO
Oyny1iero.

DcTeTnuecKkoe BOCIUTAHUE:

- 9CTETHMYECKHM OTHOIICHHEM K MHpY, BKIIOYAs SCTETHUKY MaTeMaTHUECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aj7a4, PEUICHUHN, PACCYX ACHUIN; BOCIPUUMUYUBOCTHI0O K MAaTEMAaTUYECKUM ACIIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

- chopMHPOBAHHOCTHIO YMEHUSI IPUMEHATH MaTeMaTHUYeCKUe 3HAHMSI B MHTEpPEcax 3JI0pOBOTO U
0e30macHOr0 00pa3za KHU3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3JIOPOBBIO (30pOBOE
nuTaHue, CcOaJaHCHUPOBAaHHBIA pPEXUM 3aHATHH U  OTAbIXa, peryjspHas ¢uznyeckas
AKTUBHOCTH); (PU3NYCCKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSX CHOPTHBHO-03/I0POBUTEIIHHOM
JESITENIbHOCTBIO.

TpynoBoe BociuTaHue:

- TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3iM4HbIM chepam
poeCCUOHAIBHON JIEATETbHOCTH, CBI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUEM
coBeplIaTh OCO3HaHHBIM BBIOOp Oynymield mnpodeccun M PeaTu30BbIBATh COOCTBEHHBIC
JKU3HEHHBIC IUJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa30BaHUIO U
€caM000pa3oBaHUI0 Ha NPOTSHKEHUHM BCEW KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHUr MPaKTUYECKHX 3aJ1a4 MaTEMaTHYECKON HAIIPaBICHHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

- cOPMHPOBAHHOCTHIO  JKOJIOTHUYECKOM  KYyJIbTYpbl, TOHMMAaHUEM BJIUSHUSA  COIMAIBHO-
SKOHOMHMYECKHUX MPOILECCOB Ha COCTOSHHUE MPHUPOIHON U COLMANBLHOM Cpeibl, OCO3HAHHEM
MIO0ATLHOTO — XapakTepa JKOJIOTHMYECKUX  MpoOJeM; OpHeHTanmueld Ha MpPUMEHEHUE
MaTeMaTHYECKUX 3HAHUM ISl pelIeHUs 3a/1ad B 00JIACTH OKPYKAIOILIEeH cpeibl, MIIaHUuPOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCTEACTBUMN ISl OKPY>KAIOIIEH CPeJIbl.

[{leHHOCTH HAyYHOTO MO3HAHMUSL:

- chOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH M OOIECTBEHHOW TMPAKTUKH, TMOHMMAHHEM MaTeMaTHUYeCKOW Hayku Kak cdepbl
YEJIOBEUECKOM JeATEeTbHOCTH, ITAMOB €€ Pa3BUTHUS M 3HAUMMOCTHU TSl PA3BUTHS [IUBUIIN3AIINM;
OBJIAJICHUEM $I3BIKOM MaTE€MaTHKH M MaTeMaTU4YECKOW KyIbTypoill KakK CpPEeJICTBOM MO3HAHUS
MHpa; TOTOBHOCTHIO OCYIIECTBJISITh TPOEKTHYIO M HCCIIEIOBATEIbCKYIO JIESITEIIBHOCTD
WHAWBUAYAILHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOSHHUS MPOTpaMMbI ydueOHOro mpeamera «MareMaTukay
XapaKTePU3YIOTCA OBJIQZICHUEM YHUBEPCATHHBIMHU no3nagamenbHbulMU oelicmeusmu,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU  pe2YAsamUGHbLMU
oelcmeusmu.

1) Vuueepcanvuvie noznasamenvuwvle Oeticmeus, obecneuusaiom Gopmuposanue 06a306blx
KOCHUMUBHBIX NPOYECcco8 00yHaruuxcsa (0ceoenue mMemoo08 HO3HAHUS OKPYHCAowe20 Mupd;
npUMeHeHUe 102UYeCcKUX, UCCIe008AMeNbCKUX onepayuti, ymeHuu pabomams ¢ ungopmayuet).

ba3oBrle mornueckme AeMCTBHUS:

- BBIBISITH M XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKH MAaTEMATHUUECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUA MEXIy TOHATUAMHU; (HOPMYJIIHPOBATh ONPECICHUS TOHATHH, YCTaHABINBAThH
CYIIIECTBEHHBIN MPU3HAK KIacCCHU(PUKAIIUU, OCHOBAHUS JIJIsl 0000IIEHNS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJTN34;

- BOCIpHHHUMATh, (GOPMYIUPOBATH H TPEOOPA3OBLIBATh CYXICHHS: YTBEpAUTEIbHbIE U
OTpHUIIATENIbHBIE, €IMHIUYHBIE, YaCTHBIE M OOIINE; YCIOBHEIE;



- BBUIBJIAITh MaTEMaTHYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTHUBOpEYUs B (akTax,
JaHHBIX, HAOJIONCHHAX M  YTBEPXKACHUSX; MpeIjiaraTb KPUTCPHHU Ui BBISBICHHS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

- JenaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOYCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

- TPOBOJIUTH CaMOCTOSITENIBHO JOKa3aTEIbCTBA MAaTEeMAaTHUYECKUX YTBEPKICHUU (IIpsIMbIE U OT
NPOTHBHOTO), BBICTPaMBaTh apryMEHTAIMIO, TPUBOJAUTH TIPUMEPHl U KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

- BbIOMpaTh croco0 penieHus y4eOHOH 3ajnaun (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BHIOMPATh HANOOJIEE TOIXOASIIHIA C Y4ETOM CAMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBbie uccnepoBaTenbCKue NEHCTBHA:

- HUCHOJb30BaTh BONPOCHI KaK HCCIEIOBATEIbCKHI HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOTIPOCHI, (PUKCHPYIOLINE MPOTHBOPEYHE, MPOOJIEeMy, YCTaHABJIMBAaTh HCKOMOE W JAHHOE,
(bopMHpOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIIHI0, MHCHHE;

- TPOBOJIUTH CAMOCTOSITEIIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAHNE IO YCTaHOBIICHHIO
0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, MPOIECCa, BBIABICHHIO 3aBHCUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

- CaMOCTOSTEJILHO (OPMYIIMPOBAaTh OOOOIICHMS W BBIBOJBI IO pE3yJIbTaTaM IPOBEIEHHOTO
HaOJII0ICHUS, HCCIIEJOBAHNUS, OLIEHUBATH JJOCTOBEPHOCTh IOIYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011IeHMI;

- TPOTHO3UPOBATh BO3MOKHOE Pa3BHTHE IMPOIECcCa, a TAKXKE BBIABUTATh MPEATIONIOKEHHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ napopmarueit:

- BBUIBJIATH JeUIUTH MH(DOPMAIIUU, TAHHBIX, HEOOXOIMMBIX Jisi OTBETA Ha BONPOC M JUIS
pelIeHus 3a/1a9u;

- BbIOMpaTh  WHPOPMAIMIO W3  HMCTOYHUKOB  pa3jIMYHBIX  THUIIOB,  aHAJIU3HPOBATH,
CHCTEMATH3MpPOBATh ¥ HWHTEPIPETUPOBATh HWHPOPMALMIO pa3IMYHBIX BHIOB U  (opm
NPE/ICTaBIICHUS;

- CTPYKTYpHpOBaTh HH(OpMAIHIO, MPEICTAaBIATh €€ B Pa3IMYHBIX (OpMax, HUILTIOCTPUPOBATH
rpadu4ecKku;

- OIIGHWBATh HAAEKHOCTH HH(DOPMAIHH MO CAMOCTOSATENHEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAmU@Hble Oelicmeus, 00ecneyusarom copmuposaHHoCcmy

COYUATILHBIX HABLIKOG 00YUAIOUUXCH.

Obuenue:

- BOCIIPUHHUMATH B (DOPMYITUPOBATH CYKJACHUS B COOTBETCTBHH C YCIOBUSMH H LENISIMHU OOIIECHUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M NUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHMSI 110 X0y PEICHHUs 3aa4l, KOMMEHTHPOBATH MOJIy4YeHHBIN Pe3yIbTar;

- B Xo0ze OOCYXIeHMs 3aJaBaTh BOIIPOCHl IO CYLIECTBY OOCYXJaeMOH TeMbl, MpOoOIEMBI,
pemaemMoi 3a1aun, BBICKA3bIBaTh WICH, HAIEJICHHBIE HAa TIOWCK PEIIEHUS; COMOCTABISTh CBOU
CYXICHHUS C CYKICHHUSIMHU JIPYTUX YYaCTHUKOB JMANOra, 0OHapyXHBaTh pa3iniue M CXOJICTBO
MIO3HIINI; B KOPPEKTHOU (hopMe HopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS,

- TPEACTABIATH pPE3YNbTaThbl pEIICHHs 3aJadyd, SKCIEPHUMEHTa, WCCIEIOBaHHs, MPOEKTa;
CaMOCTOSITENIFHO  BBIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7ad TPE3CHTAlMH |
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHHYECTBO:

- TIOHMMaTh M WCIOJB30BAaTh MPEUMYIIECTBA KOMAHIHOW WM WHIMBUIYaIbHOW pPabOTHl TpU
pelmieHnH YYeOHBIX 3a/a4; TNPUHUMATh Ielb COBMECTHOW JeSITeIbHOCTH, IUIAHUPOBAThH
OpraHU3allMI0 COBMECTHOM pabOThI, pacupenensTh BUIbI padOT, JOrOBapHBATHCSA, 0OCYKIATh
MIPOIIECC U PE3YIbTAT pabOThI; 0000IIaTh MHEHHUS HECKOJIBKUX JIFOICH;

- y4acTBOBaThb B TPYNIOBHIX (opMax paboThl (0OCYXICHUS, OOMEH MHEHUH, «MO3TOBBIC
HITYPMBI» W HHBIC); BBITIOIHATH CBOIO YacTh pabOTHl W KOOPIWHHPOBATH CBOM JEHCTBHUS C
JIPYrUMH YJICHaMU KOMaHJbI, OICHWBATh KAaueCTBO CBOETO BKJIAAa B OOLIMHA TMPOAYKT TIO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.



3) Vuusepcanvhvie pezynamuenvie Oeiicmeus, obecneuusarom Gopmuposanue cCMblCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

- COCTaBJIATH IUIAH, alTOPUTM pEIICHHs 3a7add, BBIOMPATh CHOCOO pemieHust ¢ Y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTUPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

- BJIAJICTh HABBIKAMU I103HABATEIBHON PEIICKCUM KaK OCO3HAHHS COBEPIIACMBIX JCUCTBUU H
MBICIIUTENIBHBIX ~ IIPOLECCOB, MX  pe3yibTaToB; BIaJeThb CIOCO0AMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTEMaTHUECKOH 3a1a4u;

- IpPEeIBUACTb TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPM pEIICHHM 3aJa4d, BHOCHUThb
KOPPEKTHBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, IaHHBIX, HAMIEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

- OLIGHUBAaTh COOTBETCTBHE pE3yJbTaTa LEJIU U YCIOBUIM, OOBSACHATH PUUUHBI JOCTHKEHUS UIIH
HEJOCTH)KEHUSI  PE3yJbTaTOB  JIE€ATEIbHOCTH, HAXOAUTh  OWIMOKY, JaBaTb  OLEHKY
IpUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

OcBoenune ydyeOHOro Kypca «Anredpa M Hadajga MaTeMaTUYECKOIO aHalu3a» Ha YpPOBHE
cpeanero oOmiero oOpa30BaHUS JOIDKHO OOECIIEYMBATH JOCTIDKEHHE CIEAYIOUINX MPEIMETHBIX
00pa30oBaTeNbHBIX PE3yIbTaTOB!

10 KJIACC

Yuciia ¥ BbIYUCICHUSA

OnepupoBaTh MOHATHSAMH: PALUOHAIBLHOE U JICHCTBUTEJIBHOE YHUCIO, OOBIKHOBEHHAs MU
JecATUYHas ApoOb, POLIEHTHI.

BrImonHATh apudMeTHIECKHe OTepanuy ¢ palMoOHaIbHBIMU U JCHCTBUTEILHBIMHI YUCIIAMH.

BbinonHATe npuONMKEHHBIE BBIYMCIEHUS, MCIOJB3YS NpaBUIa OKPYIJIEHUs, JeJaTh
IIPUKHJIKY U OLICHKY pE3yJIbTaTa BIYMCIICHU.

OnepupoBaTh MOHATUSAMU: CTENEHb C LEJIbIM IIOKa3aTesleM; CTaHaapTHas ¢opma 3amucu
JEMCTBUTENIFHOTO YHCJA, KOPEHb HATYpaJIbHOW CTETEeHHU; HCIIONB30BaTh IMOAXOAIIYI0 (Gopmy
3aIUCHU ACUCTBUTENBHBIX YUCEII Il PELICHUS TPAKTUUECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHATHSIMH: CUHYC, KOCUHYC U TaHTE€HC MPOM3BOJILHOTO YIJIA; MUCHOJIb30BaTh
3aIMuch MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHUs1 M HEpaBEHCTBA

OnepupoBaTh NOHATHSAMH: TOXAECTBO, YPAaBHEHHME, HEPAaBEHCTBO; II€JIOE, PallMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;

BeInonHATh npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUI " pemars
TPUTOHOMETPUYECKUE YPABHEHMS.

BeinonHATe npeoOpa3zoBaHus ILETbIX, PAMOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAXKEHUH U
pemaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALlMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[TpuMeHATh ypaBHEHUS W HEPABEHCTBA Ul PELICHUS MaTeMaTHMYECKHUX 3alad W 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKU U peasIbHOM JKHU3HH.

MozenupoBaTh peajibHble CUTYalluH Ha S3bIKE anreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHHUS,
HEpPaBEHCTBA IO YCIOBHUIO 3a/Ja4d, MCCIENOBAaTh IOCTPOEHHBIE MOJEIN C HCIOJIb30BAHUEM
amrmapara ajnreOpsbl.

DyHKIUHN U TpadUKH

OnepupoBaTh NOHATHAMU: (YHKLHUS, CHOCOOBI 3aaHusl (PYHKIMH, 0OJIACTh OINpeesIeHUs U
MHO’KECTBO 3HaUeHUN QYyHKIUY, rpa@uK GyHKIMH, B3aUMHO OOpaTHbIE (PYHKITUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh U HEYETHOCTh (DYHKIMH, HYIU (YHKIUHU, POMEKYTKH
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatek rpaduku QyHKIMHA U1 pELIeHNs] ypaBHEHUH.

Crpouth W uyuTaTh TpapuKy JTUHEWHOM QYHKIMH, KBAaIpaTUYHOW (YHKUUHU, CTEIEHHOU
(YHKLIMU C LENbIM [TOKa3aTeNIeM.

Hcnonb3oBarhk rpaduku GYHKIUA I8 HUCCIAEAOBAHHUS TMPOIECCOB M 3aBUCHUMOCTEH TIpH



pelIeHUH 3a/a4 M3 APYrHMX Y4YeOHBIX IPEIMETOB U peabHOM XHU3HM; BBIpAXKaTh (OpMyJIaMu
3aBUCUMOCTH MEX]y BETUYMHAMH.

Havaja MmaTeMaTH4eCKOro aHaJIHM3a

OnepupoBaTb MNOHATUSMH: TOCJIEIOBATENBHOCTh, apuUpMEeTHYecKass W TIeOMEeTpUYecKas
IIPOrPECCUH.

OnepupoBaTh MOHATUSMH: OCCKOHEYHO YOBIBAIOIIAsi FeOMETPUYECKas MPOrpeccHsi, CyMMa
0ecKOHEeUHO yObIBaOIIE F€OMETPUYECKOM IPOrPECcCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEN0BATEIBHOCTEN U IPOIPECCUM AJIs PEIICHUS PEANIbHBIX 3a1a4
IIPUKIJIATHOTO XapakTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€pAllM HaJl MHOXKECTBAMHM.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Jjsi ONMCAHMs peajbHbIX IPOLECCOB U
SBJICHUH, IPU PEIIEHUM 33Ja4 U3 APYIHX y4eOHBIX PEIMETOB.

OnepupoBaTh NOHATUSAMU: OIIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KJIACC

Yuciia ¥ BbIYHMCICHHSA

OnepupoBaTh MOHATUSAMU: HaTYPAJIBHOE, LEJI0€ YHUCIIO; UCIIOIb30BaTh IPU3HAKUA JEIUMOCTH
LIEJIBIX YUCEJI, Pa3JI0KEHUE YHCIIa Ha TPOCThIE MHOXKUTEIH JJISl PELLICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAJIBLHBIM [T0OKA3aTEIIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(pM YKcia, JECITUUHbIE U HATypallbHbIE JIOTapU(PMBbI.

YpaBHeHUs] M HEPABEHCTBA

[TprMeHsTh CBOMCTBA CTENEHU AJI IPeoOpa3oBaHusl BbIPAXKEHUI; OEepUpOBaTh MOHATHIMMU:
II0KAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO; PEILIATh OCHOBHBIC THIIbI II0KA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB.

BeimonuaTe npeoOpa3oBaHMs  BBIPAXEHUH, COAEp)KAIIMX Jiorapu(Msbl; OIEPHUPOBATH
NOHATUSAMH:  JIOTapu(MUYECKOe ypaBHEHHE H HEPaBEHCTBO, pelmIaTb OCHOBHBIC  THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

Haxoauts penienust npocTednxX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUSAMHU: CHUCTEMA JIMHEWHBIX YPaBHEHUN M €€ DPELIEHHUE; MCIOIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS peLlIeHUs MPAaKTUYECKUX 3a/1ad.

Haxoauts pemeHuss MpocTEHIINX CUCTEM M COBOKYIHOCTEH pallMOHAIBbHBIX yYpaBHEHUN U
HEPABEHCTB.

MozenupoBaTh peajibHble CUTYalluH Ha S3bIKE anreOpbl, COCTABIATh BHIPAXKEHUS, YPAaBHEHHUS,
HEpPAaBEHCTBA W CHUCTEMbl II0 YCIOBHUIO 3aJauyd, MCCIEAOBAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DYyHKIUHN U TPaPUKH

OnepupoBaTh MOHATUAMU: NepUoIUYecKas (PYHKIMSL, IPOMEKYTKHM MOHOTOHHOCTH (DYHKIINH,
TOYKHM SKCTpeMyMa (YHKIMH, HauOOJbIllee U HauMEHbIIee 3HAYEHUS (PYHKIMHU HA MPOMEKYTKE;
UCIIOJIb30BaTh UX JIJIsl UCCIIEAOBAaHUS (DYHKIIUH, 3aJJaHHOM rpauKkoMm.

OnepupoBatb MIOHSATUSAMM: rpaduxu ITOKa3aTeJIbHOM, aorapuMuyecKoit u
TPUTOHOMETPUUYECKUX (DYHKIMHA; M300pakaTh MX Ha KOOPIMHATHOM IJIOCKOCTH U HCHOJIb30BATh
JUISI peIlIeHUs] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MIOCKOCTU Ipa)MKM JIMHEHHBIX YpaBHEHUH U MCIIOIB30BaTh
WX JUUIS PEIICHMS CUCTEMBI IMHEHHBIX YPABHEHUM.

Hcnonb3oBate rpaduku QyHKIMHA 1715 UCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEN U3 APYIHX
y4€OHBIX TUCHUIUIMH.

Havana mareMaTH4eCKOro aHajamu3a

OnepupoBaTh MOHATUSAMHU: HENpepbIBHAs (YHKIMS; MPOU3BOAHAS (PYHKIIMH; HCIIOIb30BATh
reoMEeTpUYECKUi 1 (PU3NYECKH CMBICI TPOU3BOAHOM I peleHns 3ajay.

Haxoauth mnpou3BOAHBIE 3JEMEHTAPHBIX (GYHKIUM, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHA.

Hcnonp30BaTh MPOU3BOIHYIO JIJISl UCCIIEOBaHMS (YHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,



MPUMEHSTH PE3yJbTaThl HCCIICIOBAHMS K TIOCTPOCHHUIO IPahUKOB.

Hcnonk30BaTh MPOW3BOAHYIO [Tl HAXOXKIACHHS HAWIIYYIIETO PENICHUS B MPUKIATHBIX, B TOM
YHUCJie COIMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHSATUSAMHU: TEPBOOOpa3HAss M HWHTErpal;, MOHUMATh TEOMETPUYCCKUI U
(bU3HYECKUI CMBICIT HHTErpaa.

Haxomute mepBOOOpa3HbIe 3IEMEHTAPHBIX (DYHKIMN; BBIYUCIATH HHTErpal 1mo Qopmyse
Hgerorona-JleiiOuuma.

Pemars mpukiagHbie 33a7a4d, B TOM YHCIE COIMATBHO-KOHOMHYECKOTO U (U3HUYECKOTO
XapakTepa, CpeJICTBAMH MaTEeMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
HaumeHoBaHue pa3/iejioB U TeM NPOTrPaAMMBbI KonTpoabubie IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThbI padoThbI
MHoXxecTBa pallMOHATIBHBIX U JEUCTBUTEIBLHBIX YHCEIT bubmorexa HOK
1 Pa I/IOHaJ'II)HIE)IeH ABHEHUS U Hil ABEHCTBA . 14 1 https://lesson.academy-
I M p content.myschool.edu.ru/02.5/10
bubnnoreka IIOK
2 | @Oynkuuu v rpadukn. CTENeHb ¢ eIbIM ToKa3aTeeM 6 https://lesson.academy-
content.myschool.edu.ru/02.5/10
Apudmerndeckuii KOpeHb N—0i cTeneHu. MppannonanbHbIe Bubmaorexa IIOK
3 paBHeHI/Is[ i He aBeHIZTBa - PP 18 1 https://lesson.academy-
yP P content.myschool.edu.ru/02.5/10
bubnnoreka IIOK
4 | ®opmyibl TpUrOHOMETPUU. T pUTOHOMETPUUECKUE YPABHEHUS 22 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6nuoreka [IOK
5  IlocnemoBaTenbHOCTH U MPOTPECCUU 5 https://lesson.academy-
content.myschool.edu.ru/02.5/10
bu6nuoreka [IOK
6 | IloBropenue, 0000IIEeHHE, CUCTEMATHU3AIIMS 3HAHHM 3 1 https://lesson.academy-
content.myschool.edu.ru/02.5/10
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0
11 KJIACC
KoanuecTBo yacoB
DJIeKTpPOHHbBIe (M (POBHIE)
Ne ni/m HanmeHoBaHMe pa3ie/ioB H TeM POrpaMMBbl Konrpoasnbie IIpakTnueckue
Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
bu6mmorexa [JOK
Crenens ¢ palMOHaIBHBIM MOKa3aresneM. [lokazarenbHas .
¢byuknus. [loka3arenpHble ypaBHEHUS! U HEPABEHCTBA 12 ! https://lesson.academy-
i ' y content.myschool.edu.ru/02.5/11
bubmuoreka [JOK
fiza[;p;(gr(izzcxaﬂ dbynkuus. Jlorapudmudeckue ypaBHEHUS 12 hitps://lesson.academy-
P content.myschool.edu.ru/02.5/11
Tpuronomerpudeckue GyHKIIUN U UX TpadUKH. 9 1 bubnuoreka [JOK

TpuronomeTpuyecKrue HEpaBeHCTBA

https://lesson.academy-
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content.myschool.edu.ru/02.5/11

[IpounsBonHas. [IpuMeHeHne NpoOU3BOIHON

WuTerpan u ero npuMeHeHus

24

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.5/11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.5/11

Cucrembl ypaBHEHU

HaTypaJ'ILHBIe H OCJIbIC YHClla

12

bubmuorexa [JOK
https://lesson.academy-
content.myschool.edu.ru/02.5/11

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.5/11

8

IToBTOpEHME, 0000IICHUE, CUCTEMAaTH3alIHsl 3HAHUH

18

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/02.5/11

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YUYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTPOLHECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
Maremartuka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaM3a, TeOMETpHus. AnrebOpa W Hadaa
MaremaTuuyeckoro ananusa, 10-11 kmaccel/ Anumos IIILA., Konsrun FO.M., Tkauesa M.B. u
npyrue, AkuuonepHoe oomectBo «M3narensctBo «lIpocBenienuey
METOJINYECKHUE MATEPHUAJIBI 1J151 YUUTEJISA
ECOO https://edsoo.ru/metodicheskie-materialy/
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET
but6mmoreka LIOK https://lesson.academy-content.myschool.edu.ru/02.5/10
but6mmoreka LIOK https://lesson.academy-content.myschool.edu.ru/02.5/11
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