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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma y4eOHOTO Kypca «AjredOpa ¥ Hadajla MaTeMaTHYECKOTO aHaIH3a)»
0azoBoro ypoBHs s obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
rOCYJJapCTBEHHOTO 00pa30oBaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHM, MPEIBIBIIEMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, U
TPAaaUIMA POCCHICKOTO O0pa3zoBaHus. Peanmzanusi mporpaMMmbl  00ECIICUMBACT OBJIAJCHHE
KJIFOYEBBIMH KOMIIETCHLMSIMH, COCTABIISIOIMIMMU OCHOBY JUIS CAaMOPA3BUTHUS U HEMPEPHIBHOTO
00pa3oBaHus, HEIOCTHOCTh OOIIEKYJIbTYPHOIO, JHYHOCTHOTO M IO3HABATEIBHOTO DPAa3BUTHUS
JUYHOCTH 00YYarOIINXCS.

HOEJIN U3YYEHHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOrO aHaIHM3a» SBISACTCS OJHUM M3 Hamboiee
3HAYMMBIX B IPOrpaMMe CTapllei MIKOJIbI, TOCKOJbKY, C OJHOW CTOpPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYI0 0a3y A HM3Y4YeHHsS BCEX E€CTECTBEHHO-HAyYHBIX KypCOB, a C ApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUYECKOE U aOCTpAaKTHOE MBIIUICHHE Yy4YallluXcsi Ha YpOBHE,
HEO0OXOJMMOM JUIsl OCBOEHMSI KypCOB UH(OPMATUKH, 00IIECTBO3HAHUS, HICTOPUU, CIIOBECHOCTH.
B pamkax maHHOrO Kypca yyaniyecs OBjaIeBal0oT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHKEHHsI B MaTeMaTH4ecKoi opme.

Kypc anre6pbl 1 Hauasn MaTeMaTHYECKOro aHAJIM3a 3aKJa/bIBA€T OCHOBY JUIsl YCIIELIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XUMHUH, OWOJIOTHH, TIOHMMAHUS OCHOBHBIX TECHICHIMN
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCEIHEBHOH >KHU3HU. B Toxke
BpeMsl OBJIaJIeHUE a0CTPaKTHBIMH U JIOTUYECKH CTPOTMMM MaTeMaTHUYECKUMH KOHCTPYKIMSIMHU
pa3BUBaeT yMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTb YTBEPKICHHUS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBbIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKoro
aHaiu3a B CTaplleil 1IKoJjie ydaluecs MOJy4yaroT HOBBIM OINBIT PELICHUS MPUKIAJHBIX 3aj]ad,
CaMOCTOSITEJIbHOTO  TOCTPOEHUS MaTeMaTUYeCKUX MOJENed  pealbHbIX CUTyallud U
UHTEPIpPETAlNM  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUPOJie, HAyKe U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMH U UX aBTOPAMH.

Kypc obmnanaer 3HaYMTENbHBIM BOCHHUTATENBHBIM MOTEHIMAIOM, KOTOPBIA peanusyercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (POPMUPOBAHUIO HAYYHOI'O MHPOBO33pPEHUS,
Tak M 4Yepe3 cHenuduky YydeOHOW [eATeNbHOCTH, TpeOYIole CcaMOCTOSTeNbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTEIbHOW KOHIEHTpallud BHUMAaHMS M OTBETCTBEHHOCTH 32
MTOJIYYEHHBIN pe3yJIbTar.

B ocHoBe Meronuku oOydeHus ainreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIMu3a JIEKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHATN3a» BKIIIOYAET CJeIyIoIue
coJlep)KaTeNbHO-MEeTOANYecKre JHUHUU: «Uucna W BeMUCIEHUA», «DyHKuMH U rpadukmy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana mareMaTuyeckoro aHainza», «MHOXKECTBA U JIOTUKAy.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKUE JIMHUM H3Y4YaloTCsl HA MPOTSDKEHUH JBYX JIET
o0yuyeHHs B cTapuieil LIKoJe, eCTECTBEHHO JOMOJHSIS Jpyr Apyra M MOCTENEHHO HaCHIAsCh
HOBBIMH TeMaMH | pa3aenamu. JIaHHBIH Kypc SBISETCS WHTETPATHBHBIM, MOCKOJIBKY
o0bemuHAET B cebe coaepkaHWE HECKOJBKHX MAaTeMaTHYeCKUX JTUCHUILIMH: anredpa,



TPUTOHOMETPUS, MATEMAaTUUYECKUN aHATIN3, TEOPHUSI MHOXKECTB U J1p. I1o Mepe Toro kak ydamuecs
OBIIICBalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCJIeI0BaTEIbHO
dopMHpyeTCss U COBEPILIECHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOZENb pealbHOMH
CUTyallud, NMPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayala MareMaTHYecKOro
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTar.

CopnepxarenpHo-MeTOAMYECKAss  JIMHMS — «Yucna W BBIUMCIEHMS) — 3aBEpPLIACT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Ce0S MCIOJB30BAHUE DPA3IUYHBIX (HOpM 3amucu
JEHCTBUTENIBHOTO YHCJIA, YMEHUE palMOHAJIBHO BBINONHATH JEHCTBUS C HHUMH, J€1aThb
NPUKUAKY, OLEHMBaTh pe3yipTaT. OOydamomuecs TMOJYy4aloT HaBBIKM HPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
UCIIOJIb30BAaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

JIunus «YpaBHEHUS M HEPABEHCTBAa» pEAIM3YeTCs HAa NPOTSHKEHUHM BCEro OOy4YeHMs B
CTaplled WIKOJe, MOCKOJbKY B KaXIOM pas3Jeie MporpaMMbl IPEIyCMOTPEHO peLIeHuE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaAeBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IIEIbIX,
palMOHATIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YpaBHEHU, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIOJIB3YIOTCS IPU UCCIIEI0BAHUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHUi GyHkuuu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, pallOHAIbHBIX, HUPPALUOHAIBHBIX WU TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKkKe
BBIP@)KEHUH, COAep)KalllMX CTEeNeHUu U Jorapudmsl. brarogaps n3zydeHuro anredpanyeckoro
MaTepHala MpOUCXOIUT JallbHelee pa3BUTHE alTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydaumxcs, (QOpPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyXIAEHHM, paboThl € CHMBOJIbHBIMU
dbopMamu, IpeaCTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJIE PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI AJIsl PELICHHsI PAKTHUYECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTonnyeckas JUHUS «DyHKUUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JIPYTMMH JIMHUSMU Kypca, TOCKOJbKY B KakOM-TO CMbICIE 3alaéT IOCJIe0BATEIbHOCTh
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpaUKOB, MCIIOJIb30BaHME (QYHKUUH Ui
pelieHus 3a1ad U3 APYrux y4eOHbIX MPEIMETOB M pealbHOM KU3HU TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pElIeHHEeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Gombiioe
BHUMaHHE yJensercss (OpMHPOBAHUIO YMEHHUS BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
pPa3IMYHBIMM  BETMYMHAMHM, HCCIIEAOBAaTh TOJY4YEHHBIE (YHKIUH, CTPOUTh HX TpaduKH.
Matepuan 53TOH coaepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUHl U HaBBIKOB,
MO3BOJIIOIIMX  BBIpaXaThb 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3iMyHOM  ¢opMe:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M  KOHKpPETH3allHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHusA «Hadama maTeMaTHyeckoro aHajan3a» MO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIIMCs, ¥
KOTOPBIX MOSIBJISIETCS BO3MOYKHOCTh UCCIIEIOBATh M CTPOUTH I'paduKu QyHKIHMA, ONpeAessaTh UX
HauOOoJIbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKUX MOZ[GJ'IGI;'I PCATBbHBIX CPITyaI_IPIfI, HaXOXJACHUA
HaWJIy4qmero peucHusa B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHNYCCKHX, 3alaqdax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIAIOMIUXCA PE3YyJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxxarenpHO-MeTOANYECKask TUHUS «MHOXXECTBa U JIOTUKA» B OCHOBHOM IIOCBSIIIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TCOpeTI/IKO-MHO)KCCTBeHHBIC NpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE pa3leibl MaTeMaTHKH M €€ TNPHIOKEHUH, OHM CBA3BIBAIOT pa3HbIE MaTeMaTHYECKHe
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY MOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HUCIIOJB30BaTh €10 IJIA
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUICTEHBl B KaXIbIH M3 pa3leioB NPOrpaMMbI, MOCKOJIBKY BECh MaTephall Kypca IMIMPOKO
UCIIONIB3YETCS TSl PeIICHHs TIPUKIAHBIX 3a1ad. [Ipu pereHnn peaabHbIX TPAaKTHUECKUX 33134
yuyalipecss — pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIOJIB30BATh AHAIOTHIO, 0000maTh M KOHKPETH3UPOBATH IPOOIIEMY.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypcea «Anredpa v Hauana MaTeMaTHYeCKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM MiaHe Ha u3y4eHHe Kypca aareOpbl 1 Hayal MaTeMaTHYeCKOro aHaln3a Ha 6a30BOM
ypoBHe oTBoAUTCS 2 yaca B Henento B 10 knacce u 3 yaca B Hezenmo B 11 knacce, Bcero 3a iBa
roja ooyuyenus — 170 gacos.

COAEPKXAHUE YYEBHOTI' O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonaneupie uyncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omepanud ¢ palUMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHMCIOBBIX BblpakeHui. [lpumenenue apoOeil M NPOLIEHTOB MJsl pPELICHUs
MIPUKJIAHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIEH 3HAHUW U PEalbHOW KU3HMU.

JleiicTButenpHble uncia. PanuoHanbHble M HMppalMOHalbHBIE Yucia. ApuMeTHyecKue
olepanuu ¢ JAeUCTBUTEIbHBIMHU uuciamMu. [IpuOakEéHHbIe BBIYMCICHUS, IPAaBUIa OKPYTJICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.



Crenens ¢ menbiM mokasareneM. CranmapTHas ¢opma 3amucH JACHCTBUTEIHHOTO YHCTIA.
Hcnonb3oBanue moaxofsmeil (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PELICHUs
IIPAKTUYECKUX 3aJa4 U IPEICTABICHUS JAHHbIX.

Apudmerndeckuii KopeHb HaTypaidbHOW cTeneHu. JIeHcTBUA ¢  apudMEeTHUUYECKHUMHU
KOPHSIMU HAaTypaJIbHON CTEIECHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCJIOBOTO apryMeEHTa.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa 1 TOKIECTBEHHbIE MTPeoOpa30BaHUSI.

[IpeoOpa3zoBaHre TPUTOHOMETPUUYECKUX BbIpaKeHUM. OCHOBHBIE TPUTOHOMETPHUUECKHUE
bopmyIbL.

VYpaBHeHne, KOpeHb YypaBHeHHs. HepaBeHCTBO, pelleHre HepaBeHCTBAa. Meron
WHTEPBAJIOB.

Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanimoOHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pelenre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHre ypaBHEHHMI U HEPABEHCTB K PELICHUIO MAaT€MaTUYECKHX 3aJad U 3aJad U3
Pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HHU.

DyHKIUHN U IpaGUKH

OyHK1M, criocoOsl 3ananus GyHkiuu. ['padux pynkuun. Bzaumuo oOpaTHbie QYHKITHH.

Ob6nacTp omnpeneneHuss 1 MHOKeCTBO 3HaueHur ¢yHkuuu. Hynu pynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennass (pyHKIHMS C HAaTypaJbHBIM M IEJbIM ToOKa3zareieMm. EE cBolicTBa M rpaduk.
CoiicTBa u rpaduk KOpHs N-0if cTeneHu.

TpuroHomerpuyeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUYECKUX (YHKIIMH
YHUCIIOBOT'O apryMeHTa.

Hauyana mateMaTnuyeckoro aHajaimusa

[TocnenoBarenbHOCTH,  €cHOCOOBI  3aJaHUsl  IOCTENOBAaTEIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudpmernueckass W reoMerpuueckas —mnporpeccud. beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO yOBbIBarOIEl reOMETPUYECKON MPOrPEeCcCHH.
@opmysia CIOXKHBIX IPOLEHTOB. VMcrnonp3oBaHWe MPOTPECCUM JJIs PEIICHUS PEAJIbHBIX 3a1ad
IIPUKIJIATHOTO XapaKkTepa.

MHo:kecTBa U JIOTHKA

MHoO)kecTBO, onepanuu HaJ MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O armapara Jjsl OMMCAHMs pealbHBIX IPOLECCOB M SIBICHWM, NpU
pELIeHUHN 3aJ1a4 U3 APYTHX YUeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsa v BbIYUCICHUSA

HatypanbeHble u niensle yncia. [Ipu3Haky AeTMMOCTH HEIbIX YHCEIL.
Crenens ¢ paniMoOHaILHBIM Moka3aresieM. CBOMCTBA CTETICHH.
Jlorapudm uncna. JlecaTuuynble U HaTypalbHbIE JOTapHU(PMBbI.
YpaBHeHUS H HEPABEHCTBA



[IpeoOpazoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTapUPMBI.

[TpeoOpa3zoBaHne BbIpAXKEHU, COAEPIKALUX CTENIEHH C PallMOHAIbHBIM IIOKa3aTEIIEM.

[TprMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPABEHCTBA.

CucreMbl JTUMHENHBIX ypaBHEHMH. PemieHue NpukiaajHbIX 3a1ad C [OMOLIBIO CHUCTEMBI
JIMHEUHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHMYECKHUX 3a7ad U
3a[a4 U3 Pa3MUYHBIX 00JIaCTel HAYKU U pealbHOU JKU3HU.

DOyHKUUH U rPapuKu

Oynkuus. I[lepuonnmyeckue  QyHkumu. IIpomMexyTkM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MUHUMYMbI (QyHKIuM. HambGonbliee W HauMeHbllee 3HaAYeHUE (QYHKLUUHU Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

[Toka3zarenbHas u orapupmuueckas GyHKIMU, X CBOMNCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUUN 1711 pellieH s ypaBHEHUM U JIMHEMHBIX CUCTEM.

Ucnonb3zoBanue rpadukoB (QPyHKIUN OIS HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT TP PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U peallbHON KHU3HH.

Havana maTeMaTH4eCKOro aHaJImu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs pEIIEHUs] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICT TIPOU3BOTHOM.

[TponsBonHbIe ArIeMEHTApHBIX (QYHKIHA. DOPMYIIBI HAXO0XKIECHUS MPOU3BOAHON CYMMBI,
HPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxzaenne HaubobII1ero 1 HAMMEHbBILET0 3HAYEHUS! PYHKIIMHM Ha OTPE3KE.

[IpuMmeHeHre MPOU3BOMHOM A HAXOXACHHUS HAWIY4IIero PpEeHIeHHs B MPHUKIATIHBIX
3ajayax, JAJs OnpeesieHusl CKOPOCTH MpoIiecca, 3aJaHHOro GopMyIIoi Uik rpauKoMm.

ITepBooOpaznas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuid U (U3NYECKUM CMbICA. BbluncieHune uHTErpaiga Io
dbopmyne Hetorona—JleliOnuna.

IIVTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yuebHoro mnpeamera «MaTemaTtuka» JOJDKHO oOecredMBaTh JOCTHXKEHHE Ha
YpPOBHE cCpemHero oOmero oOpa30BaHMs CIEAYIOMUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MPEIMETHBIX 00Pa30BaTEIBHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHS IMpOrpamMMmbl yueOHOro mpenmera «MaTemaTuka
XapaKTepU3YOTCSL:

['paxxiaHCKOE BOCIIUTAHUE:!

Cc(OPMHPOBAHHOCTBIO TIPAXKIAHCKOW MMO3UIMM OOYydYaloUIerocss KakK akTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOLIECTBA, MPEJICTABICHUEM O MaTEMAaTHYECKUX OCHOBAX



(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeayp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMATHHBIMH WHCTHTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMHU 1 Ha3HAUCHUEM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON Ipa)KAAHCKOW UACHTUYHOCTHU, YBAXKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUUCKOM MaTEeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHKCHHUSIM
POCCUHCKHX MAaT€éMaTUKOB M POCCHUMCKOW MaTEMaTHYE€CKOM WIIKOJbI, K MCIIOJIb30BAaHHUIO 3THUX
JTOCTHKEHU B IPYTrUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IICHHOCTEH pPOCCHUICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEICHUSI, CBI3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAayKHW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JINYHOTO BKJIA/Ja B IOCTPOEHUE
YCTOWYHBOTO Oy IyIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOUIEHWEM K  MHUpPY, BKIIOUYas JCTETHUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIIeHUH, PaCCyk JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

®u3nyeCcKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTH4YeCKMe 3HAaHUA B HHTEpecax
3I0pOBOT0 W 0Oe30macHoro o0pasza KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSAX CIIOPTUBHO-03I0POBHTEIHHON
JeSATETbHOCTBIO.

TpynoBoe BocnUTaHUE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM IEHHOCTU TPYIONIOOUS; UHTEPECOM K Pa3IU4HbIM
chepam npodeccroHaTbHON NIEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOp Oyayiei nmpodeccun U peaan30BbIBaTh COOCTBEHHbBIS
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTHYecKoMy OOpa3oBaHUIO H
caM000pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKHM3HM;, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pelIeHnr MPaKTUYECKHUX 3a/1a4 MaTeMaTHIECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KyJIbTYphl, MOHUMAHHUEM BIHUSHUS COLUAIBHO-
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSHUE MNPUPOJHONW M COLMAIBHOW Cpeabl, OCO3HAaHUEM
M100aMbHOTO — XapakTepa JKOJOTHYECKHUX  MpoOJieM; OpHEeHTAallMell Ha  MPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUU JIJIS PEHICHUs 3a/1ad B 00JACTH OKPY’KAIOIICH Cpebl, TIIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPY>KAIOIIEH CPEbI.

[leHHOCTH HAYyYHOTO MMO3HAHMUSL:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW M OOIECTBEHHOM MPAKTHKW, TOHUMAaHUEM MaTEeMaTHYECKON HAyKH Kak cepbl
YeJIOBEUECKOU JIEATENIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl pa3BUTHS LIMBUIN3ALIUN;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH W MaTE€MaTUYECKOM KYJIbTYpOM KaK CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBHIO OCYIIECTBJISTH TPOCKTHYID M HCCIEAOBATEIbCKYIO JIESITEIIBHOCTD
WHJUBUIyaIHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



MetanpeameTHble pe3yiabTaThl OCBOEHUS POrpaMMBbl yueOHOTro npeamera «MartemaTukay
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmseusmu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOZHUMUBHBIX NPOYECCO8 00YyUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCarowe20 Mupd;
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

ba3oBeie Toruueckue 1eUCTBUS:

® BBIBIATH M XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU MAaTeMaTHYECKHMX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXIY HOHATUAMH; (HOPMYJIUPOBATH OMPEIENICHUS TOHATUM;
YCTaHABIIMBATh CYIIECTBCHHBIN MPU3HAK KIacCH(PUKAIMN, OCHOBAHUS JIJIsl 00001IeHNs
Y CpaBHEHUS, KPUTEPUH TIPOBOIUMOTO aHATN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; Mpeaaratb KPUTEPHH JUISl BBISBIICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JleNaTh BBIBOJIbI C HMCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEILHO JOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPIKIACHHUM (TIPSMBIC
U OT TMPOTUBHOIO), BBICTPAMBATh AapPryMEHTAIMIO, MPUBOJUTH NPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHUS U BBIBOJIBL;

e BpIOMpaTh CIOCOO pemeHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BAapHAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble nccnenoBaTenbCKue AeUCTBUSA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUM  MHCTPYMEHT  IIO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIICIOBAaHUE I10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOr0 OOBEKTa, SBIEHHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOSATENbHO (OpMyIHpOBaTh OO0OOIIEHHS W BHIBOJBI 1O  pe3ylbTaTam
MPOBEEHHOTO HAOTIOCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTh MOTyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHMIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTAThH TIPEITOJIOKCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ uadopmanmei:

® BBIIBIATH JSPUIUTHI HHOOPMAIIUN, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOMPOC H
JUTS PEIICHUS 33]1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, AaHAIW3UPOBATH,
CUCTEeMaTH3UPOBATh W HWHTEPIPETUPOBATH WH(GOPMAITUIO PA3IUYHBIX BUJIOB U (POpPM
MPEJICTaBICHHUS,



2)

CTPYKTypUpOBaThb HMH(OpPMAIMIO, TNPEACTaBIATh €€ B  Ppa3IuyHbIX  (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuueepcanvuvie KommynuxamugHwvle oelicmaus, obecneuugarom cQhopMupo8aHHOCmy

COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.
OO0weHue:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOIEHHS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX H
NMCBMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS 10 XOY PEIICHUs 3a/1a4i, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3ysIbTarT;

B X0JIe 00CYKJIEHHs 331aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOii TeMBbI, TPOOIEMBI,
pCIHaeMOfI 3ala4i, BbICKAa3bIBaTb HACHU, HALCICHHLBIC Ha IIOMCK PCIICHUA,
CONOCTABIIATH CBOM CYXACHHUS C CYXKICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
00HapyXMBaTh pa3IM4Me U CXOJCTBO IO3UINHI; B KOPPEKTHOH opme popMynupoBarh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

MNPpEACTAaBIATL PE3YJIbTAThI PCIICHUA 3aJa4r, SKCIICPUMCHTA, UCCICIOBAHNA, IIPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTI) Q)opMaT BBICTYIINICHHA C y‘IéTOM 3aaa4 Mpe3CHTauru U
0COOEHHOCTEHN ayJUTOPHH.

COpr,HHI/I‘ICCTBO .

INOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUIYalIbHOH pabOThI
OpU pelIeHUH Y4YeOHbIX 3a/ay; HPHUHUMATh IeJb COBMECTHOM JEATEeNbHOCTH,
IUIAHUPOBaTh OPraHMU3ALMI0 COBMECTHOM paboOThl, pachnpeneisaTb BHUIbI PadoT,
JIOTOBapUBaThCs, O0OCYKJaTh IMpolecC W pe3ysnbTaT padoThl; 0000IIaTh MHEHUS
HECKOJILKHX JTIOJIEH;

y4acTBOBAaTh B IPYMNNOBBIX (popMax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpMBI» W MHBIE); BBHINOJHATH CBOI YacTh pPaOOTHI W KOOPAWHHPOBATH CBOHU
JeMCTBUS C IPYTHMH YIEHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OOIIMIA
IPOAYKT 10 KPUTEPHUSM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmMvlCilo8blx

YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCTIU.

Camoopranusanus:

COCTABIIAThH IJIaH, AJTOPUTM pElIeHHs 3aJaud, BbIOMpPATh CIOCOO pelIeHHs C y4EToM
UMEIOLINXCS PECYpcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEUICHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTpOIIb:

BJIAJCTh HABBIKAMU IIO3HABATEIbHOM pE(IEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, HX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa pelIeHUs MaTeMaTHuecKO
3a]a4u;

NpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIIEHUU 33a]a4l, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJlbTaTa LEIM U YCJIOBUSAM, OOBSCHATH INPHUUYUHBI
JOCTMDKEHUSI WIIM HEIOCTMKEHHUs Pe3yJbTaTOB JEATENbHOCTH, HAXOIHUTh OIIMOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO aHain3a» Ha YpPOBHE
cpenHero odmiero oOpa3zoBaHus AOHKHO 00ecreunBaTh JOCTHIKEHUE CIEIYIONIMX MPEeIMETHBIX
00pa30BaTeNIbHBIX PE3YJIbTATOB:

10 KUIIACC

Yucia 1 BLIYMCICHHUA

OmnepupoBaTh HNOHATHUSAMH: PALMOHAIBHOE U JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOb, MPOLEHTHI.

BeimonHATe apudmernyeckue OIepalud ¢ PaUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHCIIaMHU.

BoinonHATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMsS, [JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUM.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C HEJIBIM TOKa3aTesneM; cTaHaapTHas (opma 3amucu
JEMCTBUTENIBHOTO YKCIIa, KOPEHb HAaTYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJIAILYIO (opMy
3alACU AEUCTBUTEIIBHBIX YUCEI [Vl PEIIECHUS IPAKTUYECKUX 3aJa4 U IIPEICTABICHUS JaHHbIX.

OnepupoBaTb MOHATUSMHU: CHHYC, KOCHMHYC W TaHI€HC IPOU3BOJBHOIO YIJIa;
UCTIOJIB30BAaTh 3aMCh POM3BOJIBLHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKITHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTb NOHATHAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UppalMOHATIbHOE YpaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHUE;

BoimonHATe  mpeoOpa3oBaHHs ~— TPUTOHOMETPUUECKHMX  BBIpQXXEHMM M pemiarhb
TPUTOHOMETPUUECKHUE YPABHEHUS.

BeinonHATe npeobpa3zoBaHus LETBIX, PAllMOHAIBHBIX U WPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIE€JIBIX, PAIIUOHATIBHBIX U UPPALIMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA JUISl PELICHHUS] MaTeMaTUYeCKUX 3a/1ad U 331a4 U3
pa3INYHBIX 001acTe HAYKH U pealbHON KHU3HH.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3blke aireOpbl, COCTABIATH BBIPAXKEHHUS,
YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/ladM, HCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATUAMH: (QYHKIUS, CIIOCOOBI 3a1aHus (PYHKIIMH, 001aCTh ONpeaeIeH s
¥ MHOYKECTBO 3Hau€HUI QYHKINH, TpaduK QYHKIIMH, B3AUMHO 00OpaTHbIe (PYHKIINU.

OnepupoBaTh MOHATUSAMHU: UYETHOCT M HEUYETHOCTh (QYHKUUHU, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku GyHKIMHA U1 pelIeHns ypaBHEHUH.

Ctpouth 1 yMTaTh rpa@UKU JUHEHHOM (QYHKIMH, KBaJAPATUUYHON (YHKIMH, CTENEHHOU
(GYHKIUH C LETbIM TOKa3aTEeJEM.

Hcnonb3oBate rpaduku GYHKUMN IS UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JPYruX y4eOHbIX NPEIMETOB M pealbHOW KM3HM; BbIpaXaTh (opMyiIamu
3aBHCHUMOCTH MEKY BETUYHHAMHU.

Hauyana maTeMaTHuyeckoro aHajaimusa



OrnepupoBaTh TOHATHSAMH: IIOCJIEIOBATEILHOCTh, apU(PMETHUYECKass U TeOMETpUUYECKast
MIPOTPECCHM.

OnepupoBarh NOHATUSAMU: OECKOHEYHO yOBIBAIOIIAs TEOMETPUUECKAsl MPOTPECCUS, CyMMa
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKON IIPOTPECCHH.

3amaBaTh MOCIEOBATEIIHHOCTH PA3JIMYHBIMHU CIIOCOOAMHU.

Hcrnonb30BaTh CBOMCTBA IMOCIENOBATEILHOCTEN W MPOTPECCUU NIl PEHICHUS PeabHBIX
3a/1a4 MPUKJIIATHOTO XapakTepa.

MHo:kecTBa H JIOTHKA

OnepupoBaTh MOHIATHAMHU: MHOKECTBO, ONIEpAIlUH HaJl MHOYKECTBAMH.

I/ICHOHBSOBaTb TCOpCTI/IKO-MHO)KeCTBeHHBIf/’I armapaT JJIs OITMCAHUA peaJIBHBIX HpO]_IeCCOB
U SIBJICHUH, IPY PELICHUH 33/1a4 U3 JPYTUX YUYEeOHBIX IPEAMETOB.

OrniepupoBaTh MOHATHAMU: OTPENICTICHUE, TEOPEMA, CIICJICTBHE, TOKA3aTEIIbCTBO.

11 KJIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LEJIOE YHUCIO; MCIONb30BaTh IIPU3HAKU
JEIMMOCTH LIEJIBIX YNCEIl, PA3JI0KEHHUE YUCIIa Ha IPOCTHIE MHOXKUTEIIN I PELLEHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [T0KA3aTEJIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(PM YKCIIa, JECATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHnsaTh cBOMcTBa CTemeHHM s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMHM: IIOKA3aTeJIbHOE YPABHEHHWE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHHI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXKALIMX JOrapu(Mbl; ONEpPUPOBATH
HNOHATUAMM: JIOrapu(MHUUYECKOe YpaBHEHHE U HEPABEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YpaBHEHUHM U HEPABEHCTB.

Haxonuts pemenus NpocTenmmnx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUM NI PEILICHUS MPAKTUYECKUX 3a1ad4.

Haxonuts penieHus npocTeNIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHHU U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTYallMd Ha S3bIKe aireOpbl, COCTABIATH BBIPAXKEHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBUIO 3aa4M, UCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa anreopsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUSAMH: MEpUOANYECKas (QYHKIMSA, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOoJbIllee M HAaUMEHblee 3HadeHHs (PYyHKIHHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl MCCIe10BaHus (YHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarb  MOHATUSIMM:  TpadUKH  TOKa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUYECKUX (PYHKIHUI; n300pakaTh UX Ha KOOPIAUHATHOM IIOCKOCTH U HCIOJIB30BATh
JUISl pELLICHUs YPaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH U
WCITOJIB30BAaTh UX JUIS PEIICHHS CUCTEMBI JUHEHHBIX YPABHEHUM.

Hcnonb3oBate Tpapuku (QyHKUMH A7 HCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH M3
JIPYTUX y4eOHBIX AUCLUIUINH.



Havaja maTeMaTH4YeCKOro aHaJIu3a

OnepupoBaTb  NOHATHSMH:  HENpepblBHAs  (QyHKUMS;  NPOU3BOAHAS  (PyHKIUH,
UCIIOJIb30BaTh T€OMETPUUYECKHUM U (PU3UUECKUI CMBICT IPOU3BOJHOM JIJIsl pEILICHHS 3a/1a4.

HaxonuTh NpOM3BOAHBIE 3J1E€MEHTApHBIX (YHKLIMH, BBIUYUCIATH I[POU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (PyHKIHIA.

Hcnonb30BaTh MNPOM3BOJAHYIO Ui HCCIAeNOBaHMS (YHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTATHI UCCIEAOBAHMS K IOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAXOXKIEHUS HAWIYYILEro PEIICHHs B IIPUKIAIHBIX, B
TOM YHCJIE COLMAIBHO-DKOHOMMYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUYECKUH U
¢u3nUecKuii CMBICT HHTErpaa.

Haxonuthe nepBooOpa3Hble 3J€MEHTapHbIX (DYHKIHI; BBIYMCIATh MHTErpal 1o (opmysie
Herorona—Jleliouuma.

Pemate mpukiagHble 3aa4, B TOM YHCIIE COIMAIBHO-I)KOHOMHUYECKOTO U (PU3HUECKOTO
Xapakrepa, CpeCTBAMH MATEMATUYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuectBo yacos Peanmu3anus
°
0JbHbI  nyeckn (uudposbIe) TIOTEHIHANA yPOKa
n  HaumeHoBaHUe pa3aesioB U TEM MPOrPaAMMBbI Bceer (BUABI 1 POPMBI
e e o0pa3oBaTe/ibH
/ 0 JAeATeLHOCTH)
I padot padort ble pecypchl
bl bl
bubnuoTeka Bocnuranue
MHOKeCTBa pAIllMOHATBHBIX U JIEHCTBUTEIBHBIX 14 1 LIOK YBOKHUTEIEHOTO
yucell. PaioHanbHbIe ypaBHEHHS U HEPABEHCTBA https://m.edsoo.r ~OTHOLICHUA K HUCTOPHU
u/7f415b90 MAaTeMaTHKH,
IIPUBJICYCHUC BHHUMAHUA
bubnuoteka P
00yJaromuxcst K
®Oyukimu u rpaduku. CTEneHs ¢ 1eTbIM 6 LIOK HEHHOCTHOMY  acTIeKTy
nokaszaresiem https://m.edsoo.r U3yUAEMBIX HA  YPOKAX
m HBJ'IGHI/Iﬁ, OopraHu3anus ux
BubimoTeka paboThl ¢ MoNyYaeMoil Ha
ApudpmeTnueckuii KOpeHb N—OW CTENEeHH. 18 1 [HOK ypoke CoUManbHO
UppauroHaibHble YpaBHEHHS W HEPABEHCTBA https:/m.edsoo.r = 3Ha1MMOH HHpOpMaLei
u/7f415b90 — WHULOWHUPOBAHUC (M
o0CcyXIeHus,
BH6HHOTeKa BBICKA3bIBAHUS
DopMyJIbl TPUTOHOMETPHH. 99 1 HOK OOYHAIONIMUCS  CBOETO
Tpuronomerpuieckre ypaBHEHUS https://m.eds00.I  vuenns no ee mnosony,
u/7f415b90 BBIPaOOTKH CBOErO K Heii
bubnuoreka OTHOMICHHA,
[TocnenoBaTeIbHOCTH U TPOTPECCHU 5 LHOK HOJIy9CHHE OIIBITA
httpS//m edSOO r CaMOCTOATCIIBHOT'O
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[ToBTOpeHME, 00600IIEHNE, CUCTEMATH3AIUS
3HAHUH

68 4 0

MIPHOOPETEHUS HOBBIX
3HAHUM, IPOBEJICHUS
HAYYHBIX MCCIICIOBAHMIA,
OIbITa TPOEKTHOMN
JIESITEIILHOCTH, OIBbITA
HA3YYEHHUS, 3aIIUTHl 1
BOCCTAHOBJICHHS
HAYYHOTO HaCIenus
YeII0BEYeCTBa, OMbITA
CO3/1aHUsI COOCTBEHHBIX
U300pETCHUH, OITBIT
CaMOTIO3HAHUS H
camoaHaJu3a, OIbIT
COIMATIHFHO MPHUEMIIEMOTO
CaMOBBIPAXKCHUA U
camopealIn3aiy 4epe3
TPYIIOBYIO, TAPHYIO,
WUHIIMBUYalIbHYIO paboTy

11 KIIACC
N KoanuyecTBO 4acoB Peanuzanus
°
KOHTp HpaKT BHeKTPOHHBIe BOCIIUTATECJIbHOI'O
MOTCHIIN K

0JbHbI  unyeckun (uudposbie) 0TEHINANA ypoKa

n  HaumeHoBaHme pa3esioB U TeM NPOrPaMMBbI Bcer (BHABI 1 opMBI

e o0pa3oBaTe/ibH

/ 0 JesiTeJIbHOCTH)

o padot pa6or ble pecypchl
bl bl

CreneHb ¢ palliOHATBHBIM ITOKA3aTeJIEM. 12 1 bubnuoteka Bocnuranue



https://m.edsoo.ru/7f415b90

[TokazarenpHas pynkmwms. [TokazarenpHbIe
YpaBHEHUs U HEPABEHCTBA

LIOK
https://m.edsoo.r
u/7f415b90

Jlorapudpmuueckas ynkuus. Jlorapupmuaeckue
ypaBHEHHS U HEPAaBEHCTBA

12

bubanoreka
LIOK
https://m.edsoo.r
u/7f415b90

Tpuronomerpuueckre GyHKINU U UX TPAPHUKH.
Tpuronomerpuieckrue HepaBeHCTBA

bubanoreka
LHOK
https://m.edsoo.r
u/7f415b90

[IpousBoaHas. [IpumeneHne mpou3BOIHON

NHTerpan n ero npuMeHeHus

Cucremsl ypaBHEHUI

HaTypaJ'ILHLIC n OCJIbIC YUCiia

[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

24

12

18

bubanoreka
HOK
https://m.edsoo.r
u/7f415b90

bubanoreka
[HOK
https://m.edsoo.r
u/7f415b90

bubnuoreka
[HOK
https://m.edsoo.r
u/7f415b90
bubnuoreka
[HOK
https://m.edsoo.r
u/7f415b90

bubauoreka
[HOK

YBKUTEIBHOTO
OTHONIICHUS K HWCTOPUH
MaTeMaTHKH,
MPHUBJICUCHUE BHUMAHUS
o0yJaroImxcs K
[IEHHOCTHOMY  aCIIeKTy
H3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3aius ux
paboTHI ¢ moy4aeMoil Ha
YpOKe COLIMAIEHO
3HaUMMON HWH(popMaIHen
— VHHIUUPOBAHUE  ce
00CYXKACHUS,
BBICKA3bIBAHUS
00yYaroIMMHUCS  CBOETO
MHEHHUSI 10 €€ TIOBOIY,
BBIpPA0OOTKU CBOETO K Heil
OTHOUICHUSI;
MOJYYCHHUE OTbITA
CaMOCTOSITEIIBHOTO
MPUOOPETEHNS HOBBIX
3HAHUM, TPOBEICHHS
HAYYHBIX
UCCIIeIOBaHUH, OTIbITa
MPOEKTHOU
JeSITEIIbHOCTH, OTIBITA
U3Y4CHHS, 3aLIUThl H
BOCCTaHOBJICHUS
HAYYHOT'O Haclenus
YeJI0BEYECTBA, ONbITA
CO3/1aHUS COOCTBEHHBIX
U300pETEHUM, OTTBIT
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u/7f415b90

CaMOIIO3HAHHMS
CaMOaHaJIN3a, OIBIT
COLIMAIBHO
MIPUEMIIEMOTO
CaMOBBIPAKEHHUS U
caMopeann3alny yepe3
TPYIIOBYIO, TAPHYIO,
WHIUBULYAUTBHYIO
pabory
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