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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eOHOro Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
6a3zoBoro ypoBHs st oOyuaromuxcsi 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIApTa CpenHEero oomero odpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbSIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMiA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMmbl 00€CIIEUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETEHLMSMHU, COCTABIISIONIMMU OCHOBY JUIsl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
00pa3oBaHus, EIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO DPA3BUTHUS
JUYHOCTH 00YYaroIIuXCsl.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa m Hayajna MaTeMaTH4YeCKOIO aHalIM3a» SBIAETCS OJHUM M3 Hauboiiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJbI, TOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYI0 0a3y A M3Y4YeHHsS BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C ApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpAaKTHOE MBIIUICHHE YyYalluxcs Ha YpOBHE,
HEOO0XOIMMOM JJIsi OCBOCHHUSI KypcOB MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax gaHHOTO Kypca ydamiuecst OBJIaJeBal0T YHUBEPCAILHBIM S36IKOM COBPEMEHHOM HAyKH,
KOTOpas (hOpMyJIUPYET CBOU AOCTHIKEHHsI B MaTeMaTH4ecKoi opme.

Kypc anreOpbl 1 Havam MaTeMaTHYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY ISl YCIIEITHOTO
OBJIQJICHUSl 3aKOHaMHM (U3UKU, XHUMUHM, OUOJIOTUM, TOHMMAHUS OCHOBHBIX TEHJEHIMH
HKOHOMHKH U OOIIECTBEHHOH JKMU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMITBIOTEPHBIX TE€XHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX B MOBCETHEBHOH >KM3HU. B Toxe
BpeMsl OBIIQJICHUE a0CTPAKTHBIMH U JIOTUYECKH CTPOTHMH MaTeMaTHUYECKUMH KOHCTPYKIHSIMH
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH YTBEPXKIEHHS,
HCIIOJIb30BaTh 0000IlleHne ¥ KOHKpETH3aluio, abCcTparupoBaHWE W aHAJOrHio, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydyeHus anreOpbl U Hayall MaTeMaTU4ecKOro
aHaM3a B CTapIIei IIKOJIe yYalluecs MOJy4YaroT HOBBIA OIBIT PEHICHUS TMPUKIATHBIX 3a1ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOCHUS ~MaTeMaTHYeCKHMX MOJeJed pealbHbIX CHUTyauuil u
UHTEPIpPETAlNK  TIONYYEHHBIX PEIICHHWH, 3HAKOMATCS C TPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpPUPOJe, HAyKE U B HCKYCCTBE, C BBLAAIOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHMTATENbHBIM MOTEHLHMAIOM, KOTOPBIA peaan3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocoOCTBYIOUINI (OPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHUS,
Tak M 4Yepe3 cHenu@uky ydeOHOW [eATeNbHOCTH, TpeOyIolel CcaMOCTOSTENbHOCTH,
aKKypaTHOCTH, TIPOJOJDKUATEIBHOW KOHIEHTPAlMd BHUMAaHHWS H  OTBETCTBEHHOCTH 32
MOJYYEeHHBIH pe3yibTar.

B ocHoBe Meromuku oOydueHHs anreOpe W HadalaM MaTeMaTHYEeCKOTO aHAM3a JISKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

CrpykTypa Kypca «Anredpa v Hayajga MaTeMaTHYeCKOT0 aHATN3a» BKIIFOUYAET CIIEeIyFOIINe
coJiepKaTelbHO-METOAUYeCKue JUHUU: «YHucna W BblUMCIHEHUS», «DYyHKUUH U TpaduKu»,
«YpaBHEHHUSI U HepaBeHCTBa», «Hauama MaTeMaTndeckoro aHaimm3a», «MHOXKECTBA M JIOTHKAY.
Bce ocHOBHBIE cojepKaTelbHO-METOIMYECKUE JIMHUM H3Y4YaloTCsl HA MPOTSDKEHUH JBYX JIET
oOydYeHHsI B cTaplieid IIKOJIe, eCTECTBEHHO MOMOJHSSI JIPYT Apyra W TOCTENEHHO HACHIMAsCh
HOBBIMM TEMaMH M pa3aenamu. JIaHHBIH Kypc SBJISETCS HMHTETPATHBHBIM, IOCKOJBKY
o0bemuHAET B cebe coaepKaHWE HECKOJBKUX MaTeMaTHYeCKUX JTUCHUILIMH: anredpa,
TPUTOHOMETPHSL, MAaTEMAaTHUECKUI aHaIN3, TEOPHS MHOXKECTB U Ap. [Io Mepe Toro kak yyamuecs
OBJIa/IEBalOT BCE Oojiee IIMPOKUM MAaTEMaTHUYECKUM allaparoM, y HHUX [OCIEeI0BAaTEIbHO
dopMHpyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUYECKYI0 MOENb pealbHOMH
CUTYyalluM, NMPUMEHATh 3HAHUs, MOJIy4YEeHHbIE B Kypce «AnreOpa M Hayaja MaTeMaTHYeCKOIro



aHau3a», A PEIICHUS CaMOCTOSITEIbHO CQOPMYJIMPOBAHHOW MaTeMaTHUYECKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATH MOIYUYEHHBIN pe3yibTar.

CopepxarenpHO-MeTONMYECKAss  JMHUA — «Yuena WM BBIUMCICHMS» — 3aBEpPIIACT
(dopMHpOBaHUE HABBIKOB HCIIOJNIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOe ObUIO HAayaTto B
OCHOBHOM 1IKoJe. B crapmiell mkosne ocoboe BHUMaHME yaemseTcs (OpMHUPOBAHUIO MPOYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Cce0S MCIOJB30BAHUE DPA3TUYHBIX (HOpM 3amucu
JEUCTBUTEIIBHOTO YHCJIA, YMEHUE PpAalHUOHAJIBHO BBINOJHATH JEHCTBUSA C HHUMH, Jelarb
IPUKUAKY, OLEHMBaThb pe3yapTaT. OOydaromuecs IMOJIy4alOT HaBbIKM IPUOIMKEHHBIX
BBIUUCIICHUH, BBINOJIHEHHUs] JEMCTBUM C 4YMCIaMM, 3alUCAHHBIMH B CTaHAAPTHOM Qopme,
UCII0JIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BbIPAKEHUH.

JIluHusa «YpaBHEHHs M HEPaBEHCTBAa» PEAIM3YeTCsl Ha MPOTSHDKEHUM BCEro oOyuyeHMs B
CTapLIel IIKOJIe, IIOCKOJIBKY B KaXJOM pas3zeiie IporpaMMmbl IMPEAYCMOTPEHO pELIEHUE
COOTBETCTBYOIIMX 337au. OOyuaromuecs OBIaIeBal0T pa3IMuYHbIMU METO/IaMU PEIIEHUS LEbIX,
palMOHATIbHBIX, UPPALIMOHATILHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHHH, HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHMS NCIIOIB3YIOTCS IIPU UCCIEIOBAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAJHBIX 3a/7ad U 3aJa4y Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HaueHUH GyHKuuu. JlaHHas coneprkaTeiabHas JIMHUSA BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LENIbIX, PAalMOHAIbHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPAXKCHHH, a TaKkKe
BBIPOKEHUH, COAEPKAIIMX CTENEeHU W JorapudMmbl. brarogapsi m3ydeHUIo anredpamdecKoro
MaTepHala IpoUCXOIUT JallbHeiee pa3BUTHE allTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydamuxcs, (pOPMHUPYIOTCS HABBIKH JCAYKTUBHBIX DPACCYKACHUH, PabOTBI C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIE PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeTonnyeckas JUHUS «DyHKUIUMU U rpadUKU» TECHO MeperuieTaeTcs ¢
JpPYTMMH JIMHUSMH Kypca, TOCKOJBbKY B KakOM-TO CMBICIE 3aJaéT IOCJIENOBATEIbHOCTD
u3yueHus MmaTtepuana. V3ydeHwe CTEneHHOH, TOKa3aTeNbHOM, JIorapuPMuYeckoil u
TPUTOHOMETPUUYECKUX (DYHKIMI, MX CBOHCTB M TpaMKOB, MCIOJIb30BaHME (QYHKUUH JUIs
pelieHus 3a1ad U3 APYrux y4eOHbIX MPEIMETOB M pealbHOM KU3HU TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pellleHHeM ypaBHEHUN M HepaBeHCTB. [Ipu aToM Gosnbiioe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTb (OpMyJIaMH 3aBUCHUMOCTH MEXIY
pPa3IMYHBIMM  BETMYMHAMM, HCCIIEAOBaTh IOJTy4YEeHHbIE (DYHKIUH, CTPOUTh HX TpaduKH.
Matepuan 53TOH coaepKaTeIbHOM JIMHUM HalleJleH Ha pa3BUTHE YMEHUI U HaBBIKOB,
NO3BOJISIOIIMX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJy BEIHYMHAMH B  pazauuHoi  (opme:
QHAINTUYECKOW, Tpaduueckod U cioBecHOH. Ero wu3yueHume crnocoOGCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O M KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana mMaTeMaTnueckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
paclIMpUTh KPYT Kak MaTeMaTU4YeCKUX, TaK M MPUKIAIHBIX 337a4, JOCTYIHbBIX 00yYaroumMcsl, y
KOTOPBIX MOSBIISIETCS BO3MOXKHOCThH UCCIIEIOBATh M CTPOUTH I'paduKu QyHKIHMHA, ONpeAessITh UX
HauOOoJIbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IIoM@Aaau GuUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHMs mpoueccoB. JlaHHas coaeprkaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH TOCTPOCHMSI MaTeMaTHMUeCKUX MOJEJel pealbHbIX CHUTYyallil, HaX0XKJIeHUus
HAaWIy4lllero peuleHHs] B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHMYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTHYECKOT0 U KPEaTUBHOT'O MBIIUICHUS,, (POPMHPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBIIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHHKE M HcKyccTBe. OOydaromyecs y3HaIOT O
BBIIAIOIIMXCSl PE3yJIbTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM Kak HayKH, U HX
aBTOpax.



CopepxarenbHO-MeTOANYECKAsE TUHUS «MHOMXKECTBa U JIOTHMKa» B OCHOBHOM IOCBAIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS IPOHU3BIBAIOT BECh
KypcC LIKOJIbHONW MaTEeMaTHKU U IpeiaraloT Haubosiee YHUBEPCAIbHBIN SI3bIK, 00bEIUHSAIOIIUI
BCE paszeibl MaTeMAaTUKM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HblEe MAaTEMaTUYECKUE
TUCIUIUIMHBL B eAuHoe 1enoe. [losToMy BaKHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHMMATH
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM M HCIOJb30BAaTh €ro s
BBIPAXXEHUS CBOUX MBICIICH.

B kypce «AnreOpa n Hadana MaTeMaTUYECKOTO aHAIN3a» MPHCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHUYECKOT0 MOJIEIUPOBAHUS, KOTOpPHIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C MOMOIIBIO anmnapaTa aireopsl u
MaTeMaTUYeCKOT0 aHajlu3a M MHTEPHpPETAluu TOJYyYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIJIETEHbl B KaXIbl M3 pa3fesioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuanl Kypca HIMPOKO
WCIIONIB3YETCS Ui pelleHus MPUKIaIHbIX 3a1ad. [Ipu perennn peaabHbIX MPAKTHUYECKUX 3a/1a4
yyaligecsi — pa3BUBAIOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MpoOJIeMy.
JesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DPEUICHUs TNPHUKIATHBIX 3a7ad OpraHU3yeTcsl B
mpolecce U3yueHus BCEX TEM Kypca « Anredpa v Havyaja MaTeMaTHYeCKOro aHaIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM M1aHe Ha u3y4eHHe Kypca ajareOpbl 1 Hauyal MaTeMaTH4eCKOro aHaiu3a Ha 6a30BOM
ypoBHE oTBoaUTCs 2 "aca B Henento B 10 kmacce u 3 yaca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

Yucia ¥ BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu.  Apudmernueckue omepauMM ¢ palUOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. llpumenenue apoOeil M NPOLEHTOB MJs PELICHUS
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciIel 3HAaHUU U PEaIbHOM JKU3HH.

JleiicTBuTenbHbIe YKcna. PalmoHanbHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHUeCKUe
olepauuu ¢ AeUCTBUTEIbHBIMU uuciaMu. [IpuOamkEéHHbIe BBIYMCICHUS, IPAaBUIA OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUM.

Crenenpb ¢ nenbiM nokazareneMm. CranpapTHas Gopma 3amucH ACHCTBUTEILHOIO YHUCIIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN I PEHICHHUs
IIPAKTUYECKUX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTemeHu. JledcTBus ¢ apudmMeTHaecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YKCIIOBOTO apryMEHTA.

YpaBHeHUs! M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyIbI.

VYpaBHeHHMe, KOpeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJOB.

Pemenue nensix u 1poOHO-pallMOHANbHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppaloHaabHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3aJ1ay M 3a1ay W3
pa3IUYHbBIX 00J1aCTe HayKu U peanbHOM KU3HH.

DOyHKIUH U rpaduku

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hynn ¢pynkuuu. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE 1 HEUETHBIE (PYHKITHH.

CrenenHass (yHKIMS C HaTypaJbHbIM M 1LIeJbIM Moka3areneM. EE cBolicTBa M rpaduxk.
CaoiicTBa U rpaduK KOpHs N-0i CTEHEHH.

TpuroHomeTrpuyeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUIH
YHUCJIOBOTO ApIyMEHTA.

Hayana maTreMaTH4ecKOro aHaJIM3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W reoMerpuueckas —mporpeccud. beckoHedHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO YOBIBAIOIIEH TeOMETpHUYECKONW MPOTrpeccuu.
@dopMyra CIOXKHBIX IPOLEHTOB. Mcnosb30BaHME MPOrpeccuu Ui PElIEHMs PeabHBIX 3a4ad
IIPUKJIAHOTO XapakKTepa.

MHoskecTBa U JIOTHKA

MHoecTBO, onepanuu Hajx MHokecTBamu. [{uarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBECHHOIO alapara JIjIsl OIMMCAHMs PEajbHBIX IPOLECCOB W SIBICHUH, IPU
pELICHUHN 33/1a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Onpenenenue, Teopema, CICICTBHE, T0OKA3aTEILCTBO.



11 KUIIACC

Yucia 1 BLIYMCICHHUA

Harypanbnsle u nensie yucna. [Ipu3Haku qeMMOCTH HEIbIX YUCEIL.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaIbHbIE JOTapH(MBI.

YpaBHeHUs1 1 HEPABEHCTBA

[IpeoOpa3oBanue BEIpaKEHUMN, COACPIKAIINX JIOTAPU(PMBIL.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

IToxa3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHMH. PenieHue NpuKIazHBIX 3a1ad C IOMOIIBIO CHCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUN, CUCTEM M HEPABEHCTB K PEUICHUIO MATEMAaTHUYECKUX 3a1ad U
3ajla4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DyHKIUH U ITpaGUKH

Oynkuus. [lepuonnyeckue  GyHkumu. I[IpomMexyTkM  MOHOTOHHOCTH — (DYyHKIIMH.
MaxkcumMyMbl 1 MHUHMMYMbI (QyHKUuU. Hambonbliee m HamMeHbIIee 3HaueHHE (DyHKIUHM Ha
IIPOMEXKYTKE.

Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaUKH.

[Toka3zarenbHas u norapudpmudeckas GyHKIMU, X CBOHCTBA U Tpa(UKH.

Hcnonp3oBanue rpa¢ukoB GyHKUUHN A peLICHUs] YpaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4ecKOro aHajmu3a

HenpepeiBable pyHKIIMU. MeTon HHTEPBAIOB /171l pELICHHUS] HEPABEHCTB.

[TpousBonHas Gynkuuu. ['eomerpuueckuii u Gpu3nIecKuit CMBICI TPOU3BOTHOM.

[TpousBoaHbIe 31€MEHTApHBIX (QYHKIUH. DOpMyNbl HAXO0XKIEHUS MPOU3BOJHON CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKITHH.

[TpuMmeHeHre POU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxosxneHne HanOobIIero 1 HaMMEHBIIETo 3HaYeHUs! GYHKIIUU Ha OTpE3Ke.

[IpuMmeHeHre MPOU3BOMHOM Ml HAXOXACHUS HAWIYYIIero PpEeHIeHHs] B MPHUKIATIHBIX
3ajaydax, s OIpeesieH|s] CKOPOCTH MpoIiecca, 3alaHHOro (opMyIIoi 1tk rpadukom.

[TepBooOpaznas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpuyeckuidi M (Qu3MUecKuil cMbicia. Brpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleliOnua.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoeHue y4yeOHOro mpenmera «MaTemaTHka» IODKHO OOECIEeYMBaTh JOCTHXKECHHE Ha
YpOBHE CpenHero oomero o0pa3oBaHUs CIHCAYIONIMX JUYHOCTHBIX, METalPEJIMETHBIX U
HpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mpenmera «MaTemaTukay
XapaKTEepPU3yTCs:

I'paxxnanckoe BociuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOYdYaIoOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYp TPakIaHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aHMMOJCHCTBOBATh C COLIMATBHBIMA HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHyeckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
U HACTOSLIEMY POCCUMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSAM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIOD ATHUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

OCO3HAaHHEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THYECKOrO MOBENCHMS, CBI3aHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTHIO YUYEHOTO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYHUBOTO OYIyIIEro.

DCTEeTUYECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIOYas ACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM ACIEKTaM Pa3jJIndHbIX BUJOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUsA B HHTEpecax
310pOBOTO U 0€30macHOro oOpasa >KU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO
(3mopoBoe muTaHUe, cOaTaHCUPOBAHHBIA PEXKUM 3aHATHI U OTHbIXa, peryispHas dusnueckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03A0POBHTEIHHON
JEATEIBHOCTBIO.

TpynoBoe BociMTaHUeE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LEHHOCTU TPYIO0JIO0US; MHTEPECOM K PA3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO U CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HM;, TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
PELICHUH PAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKOM HapaBJIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:!

c(OPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYNbTYPhl, MMOHUMAHUEM BIIUSHUS COIMATIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPHUPOJHONW W COLMAIBHOW Cpeabl, OCO3HAHUEM
I00AaNFHOTO — XapakTepa JKOJOTHMYECKUX  MpoOJieM; OpUEHTAalWed Ha  MPUMECHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7iad B 00JIacTU OKpY Kalollei cpeibl, MIIaHUPOBaHUs
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

[{eHHOCTH HAy4YHOIO ITO3HAHMUSL:



C(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKHM M MAaTE€MaTU4YECKOW KYJIbTypOH KakK CPEICTBOM II03HAHUS
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYIO M  HCCIIENOBATEIBCKYIO JIEATEIbHOCTDh
WHJUBHIyaJIbHO U B IPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MIPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicEUaMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNAMUGHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcsa (0ceoeHue memooo8 NO3HAHUS OKPYHCAOWe20 MUpa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBble nornueckue NeUCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY MOHSITHSIMH, (DOPMYIHPOBATH ONPEICICHUS TOHSITHM;
YCTaHABIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001IeHus
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIIHHBIC H
OTpUIIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

® BBIABIIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeAjaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

® J[eNaTh BHIBOJIBI C HCIIOJIB30BAaHHEM 3aKOHOB JIOTUKH, JACITYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (TIpsMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBO/IBI,

e BBIOMpaTh CcrocoO perieHus y4eOHOH 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3oBble nccneoBaTebCKue JICHCTBHUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCIEAOBATEIbCKUH  HHCTPYMEHT  TO3HAHHS,
dbopMyIHUpOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEeKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSMU, TIPOIICCCAMMU;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaM
pOBeAEHHOTO HAOTIOACHMS, UCCIEAOBaHUS, OIIEHUBATh JOCTOBEPHOCTh MOJYYCHHBIX
PE3yIBTaTOB, BBIBOJIOB M 000OIICHHIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAK)KE BBIIBUTaTh MPEANOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ota ¢ nuadopmanmeii:

® BBIBIATH AePUIUTH HHGOPMALIUU, JAHHBIX, HEOOXOJUMBIX JJI OTBETa Ha BOMPOC U
JUTSI pEIICHUS 3a1a9H;



BBIOMpaTh MH(OPMAIMIO W3 HUCTOYHMKOB pA3IMYHBIX THUIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS,

CTPYKTYpPUpPOBaTh HMH(OpMALMIO, MPEACTaBIATh €€ B passiMyHbIX (opMax,
WLTIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuueepcanvhvie KOMMYHUKAMUBHBIE OCliCMEUsl, 00eCneuusarom coopmMupo8aHHoCmsy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
OO01wenue:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBHSAMHU M LEISAMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 XOAY PELIEHUs 3aa4l, KOMMEHTHPOBATh
MIOJIyYCHHBIN pe3ysIbTaT;

B X0JIe 00CYKJIeHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOM TeMbl, IPOOIIEMBI,
pemaeMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COIIOCTABJIATh CBOU CYXICHHUS C CYXKICHMAMH JPYIMX YYaCTHUKOB JMAJIOra,
00OHapy’KMBaTh Pa3IMUMe U CXOJCTBO MO3UIHNI; B KOPPEKTHOH opme PopMyIHpoBaTh
pa3HOIJIACHS, CBOU BO3PAXKEHNUS,

IIPEACTABIIATh PE3YJIBTATHl PEIICHUS 3aa4M, DKCIIEPUMEHTA, UCCIIEIOBaHUs, IPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIUICHUS C Y4YETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIBHOU pabOTHI
OpU  pelleHnd Y4YeOHBIX 3a]ad; MPUHUMATh [edb COBMECTHOW JesITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboThI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpoILecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboThHI (00CYKIeHUS, 0OMEH MHEHH, «MO3TOBBIE
ITYPMb» W HWHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAMHHUPOBATH CBOU
NENCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OLIECHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUN
MPOJIYKT O KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOCHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmausi, 06ecneuugaiom opMuposanue CMviCi08bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranusanus:

COCTaBJIATh IUJIaH, aIrOPUTM pEUICHHs 3a/ayd, BbIOMpaATh CIIOCOO peHIeHHs] ¢ YYETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUK.

CaMOKOHTpOIIb:

BJIQJICTh HABBIKAMHU TI03HABATENBHOW peQIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM ¥ MBICTUTEIBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB;, BIAJIETh CIOCOOaMH
CaMONPOBEPKH, CAMOKOHTPOJIA Tpoliecca M pe3ysbTaTa PEIIeHHs] MaTeMaTU4eCKOu
3a]a4u;

NpeBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUHU 33aJaul, BHOCUTh
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylibTaTa IEIU U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHIKEHUS WM HEIOCTHKEHUS Pe3yJbTaTOB MAEATEIbHOCTH, HAXOAWTHh OIIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OMBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoeHne yueOHOro Kypca «AireOpa M Hadalla MaTeMaTHYECKOTO aHaINW3ay» Ha ypPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yJIbTATOB:

10 KUIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh HNOHATHUSAMH: PALMOHATBHOE U JICHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs M
JecsITHYHAs APOOb, MPOLIEHTHI.

BremonsaaTe  apupmeTHyeckue Onepalud ¢ pPAlUOHAIBHBIMA M JIeHCTBUTEILHBIMU
YUCIIAMH.

BoinonHATe npuOAMKEHHBIE BBIYMCICHUS, MCIONb3Yysl IpaBuia OKPYIJIEHMsS, [JeNaTh
MPUKUJIKY U OLICHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh NOHIATUAMU: CTENEHb C LENbIM IIOKa3aTelieM; CTaHJapTHas (opma 3amnucu
JNEHCTBUTENLHOTO YKCIIa, KOPEHb HATYpaJbHON CTENEeHM; HCIONb30BaTh MOAXOASIIYI0 (hopmy
3anucy JEHCTBUTENBHBIX YNCEN JUIsl pEIICHUs IPAKTUUECKUX 33]a4 U IPEJICTaBICHUS JaHHbIX.

OnepupoBaTh MOHATUAMH: CHUHYC, KOCHUHYC U TaHI€HC IPOU3BOJIBHOTO  YIJIa;
UCTIOJIB30BAaTh 3aIMCh IPOM3BOJILHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKITHH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE,
MPPALMOHAIIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BoimonHATe  mpeoOpa3oBaHHS ~— TPUTOHOMETPUUECKHMX  BBIpQXXKEHMM M pemiarhb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U UPPALMOHAIILHBIX YPAaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHMsI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYeCKUX 3a/ay U 3a1a4 U3
pa3INYHBIX 001acTe HAYKH U pealbHOM KHU3HH.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBJISATh BBIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3a/Jadyd, HCCIEN0BaThb IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U rpaduKu

OnepupoBaTh NOHATHUAMHU: (PYHKITHS, CIOCOOBI 3aMaHusl (YHKIMH, 00JIaCTh ONPEACIICHUS
¥ MHO>KECTBO 3Ha4eHUH (yHKUUH, rpaduK GYyHKIMH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKUUHU, HYIM (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBathk rpaduku GyHKUNN A1 pelIeHUs] YpaBHEHHI.

Crpouth U yuTaTh rpauku JTUHEHHOW (YHKIMH, KBAJPAaTHUYHOW (DYHKIMM, CTETIEHHOMN
(GYHKIUY C LETbIM TOKa3aTEJEM.

Hcnonb3oBate rpaduku GYHKUMN IS UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
pelleHnn 3aja4 U3 APYruxX y4eOHBbIX MPEJIMETOB U PeaJbHOM KU3HU; BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEX]ly BETMYMHAMM.

Hauyana matemMaTnuyeckoro anajaimsa

OmnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTh, apU(METHUECKass U TeOMETpHUYECKast
IIPOTPECCHM.

OnepupoBaTh MOHATHAMU: OECKOHEYHO yOBIBaIOIIasi TeOMETpUYEcKast MPOrpeccusi, cymma
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM TIPOTPECCHH.

3amaBarh MOCIIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTEW M MPOTPECCUM [IJIsi PELICHHS peajbHbIX
3a/1a4 PUKJIAAHOTO XapaKTepa.



MHo:kecTBa H JIOTHKA

OHGpI/IpOBaTb INOHATHUAMUA. MHOXECTBO, onepam/m Haad MHOXXCCTBAMMU.

Hcrnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar JyUisl ONMCAaHUs PEATbHBIX MPOIECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX YUYEeOHBIX IPEAMETOB.

OrniepupoBaTh MOHATHAMU: ONPENICTICHUE, TEOPEMA, CIICICTBHE, TOKA3aTEIIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTb MNOHATHSMM: HaTypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JEJIMMOCTH LIEJIBIX YNCEIl, PA3JIOKECHHUE YUCIIa HA IPOCTHIE MHOXKUTEIIN JJI PEILEHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PAllMOHAIBHBIM [10KA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, IeCATUYHBIC U HATypaJibHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsaTh cBOMCTBa CTemeHU s NpeoOpa3oBaHMsl BBIPAXKEHUH; ONEPUPOBATH
NOHATUSAMHM: IIOKA3aTeJIbHOE YPABHEHHWE W HEPABEHCTBO;, pEIIaTb OCHOBHBIC  THIIBI
IIOKAa3aTeNIbHBIX YPABHEHUI U HEPABEHCTB.

Bemonasate mpeoOpa3oBaHusi BBIPOKEHHUH, COACPXAIIUX JOrapu(Mbl; OIEPHUPOBATH
HOHATUAMM: JIOrapu(MUUYECKOe YpaBHEHHWE U HEPABEHCTBO; pELIaTb OCHOBHBIC THIIbI
JOrapu(pMHUUECKUX YpPaBHEHUH 1 HEPABEHCTB.

HaxoauTts perieHns npocTeNIUX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIS PEIEHUS MPAKTUYECKUX 3a/1a4.

Haxonuts pemieHus npoCTENINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUU U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBJIATh BBIPAXKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEIOBATH IIOCTPOEHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsl.

DOyHKIUH U rpaduku

OnepupoBaTh MOHATHUSAMH: TepuoanYecKass QYHKIUS, MPOMEXKYTKH MOHOTOHHOCTHU
(GYHKLIMH, TOYKH SKCTpeMyMa (YHKIMH, HauOoJblllee M HaUMEHbllee 3Ha4eHHs (PYyHKIMHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUISl MCCIeI0BaHus (YyHKIUH, 3a1aHHOM rpauKoMm.

OnepupoBaTb  MOHATHAMHU:  rpaduKH  [OKa3aTeIbHOM,  JorapudMuyeckol  u
TPUTOHOMETPHUECKUX (PYHKIMIA; N300pakaTh UX HAa KOOPAUHATHON IJIOCKOCTH M HCIOJIb30BaTh
JUISl pEIIEHUs] yPAaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTHM TpaduKH JUHEHHBIX YpaBHEHHH H
MCIIOJIb30BAaTh UX VISl PEILICHUS] CUCTEMBI JINHENHBIX YPaBHEHUM.

Ucnonb3oBarhk rpaduku GYyHKIOWN IS WCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
JpYTUX y4eOHBIX AUCLUILINH.

Hayana matemMaTH4ecKkoro aHajaimsa

OnepupoBaTb  NOHATHSMM:  HENpepblBHAs  (YHKUUS;  MPOU3BOAHAS  (PyHKIUH,
HCIIOJIb30BaTh T€OMETPUUYECKUN U PU3NYECKUIT CMBICI TPOU3BOIHOM [Tl pEIIeHUs 3a]1ay.

HaxoauTe npou3BOAHBIE 3JEMEHTapHBIX (DYHKIMH, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKIIHA.

Hcnonb30BaTh NPOM3BOJAHYIO Ui HCCIAeNOBaHMA (YHKIMM HAa MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YJIbTATHI UCCIEAOBAHUS K IOCTPOECHUIO TPa(UKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISl HAXOXKJIEHUS HAWIYYILEro PElIeHUs B IPUKIAIHBIX, B
TOM YHCJIE COLIMAIIBHO-DKOHOMMYECKHUX, 3a/1a4ax.

OmnepupoBaTh MOHATUSMH: TEPBOOOpa3Hasi U MHTErpai; MOHUMATh NEOMETPUYECKHNA U
(bU3UYEeCKUi CMBICIT HHTETpaIa.



Haxomuths mepBooOpa3Hble 3JeMEHTApHBIX (DYHKIHI; BBIYKCIATH HHTErpal 1mo Gopmyiie
Hrrorona—Jleitbuuma.

Pemrate npuKiIagHbIe 3a1a4M, B TOM YHCIIE COLMAIbHO-3KOHOMHUYECKOTO U (DU3HYECKOTO
XapakTepa, CpeICTBAMH MAaTeMaTHIECKOTO aHaIH3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KITIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NMPOrpamMmbl Bcero Kontponbueie  Ilpakrmyeckue o0pa3oBaTtejibHbIE
padoTbI padoTbI pecype
MHokecTBa palMOHAJIBHBIX U Bubmmotexa LOK

1 IEWCTBUTENILHBIX urcel. ParonansHbIe 14 1

yPABHEHWS U HEpABEHCTBA https://m.edso0.ru/1568aba3

2 Oynkuuu u rpapuku. CTeneHs ¢ HeIbiM 6 Bbu6mmoteka [JOK
HoKaszaresieM https://m.edsoo.ru/1568aba3

3 Apudmerndeckuii KOpeHb N—O¥ CTEIICHHU. 18 1 bubnnoreka [JOK
HppanmoHaibHble YpaBHEHUS 1 HEPABEHCTBA https://m.edsoo.ru/1568aba3

4 ;I:)CI)/II:"B(/)II}{U;;IeTpHH TpuroHomerpuyeckue 22 1 bubmorexa HOK
: https://m.edsoo.ru/1568aba3

yYpaBHECHHUS

5 [TocnenoBaTeIbHOCTH U IPOTPECCUU 5 bubmmorexa [IOK
https://m.edsoo.ru/1568aba3

6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1 bubmmoreka IIOK
3HaHHUN https://m.edsoo.ru/1568aba3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudgposbie)
n/m NporpamMmbl Bcero 06H TPOJILHELE pﬁaRanecKHe o0pa3oBaTejibHbIE
padoThI padoThbI pecypesi
) Hoxasrensaan Gy, Tiossarensae 12 ) Bubmuorera LIOK
) https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
2 Toraprmssconne ynameoms 12 . Bu6mmorera LIOK
p yp https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
, | Do ; 1 Bumore 10K
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubnuoreka [{OK
4 [IpousBoaHas. [IpumeneHne mpou3BOgHON 24 1 hitps://m.edsoo.ru/fl1c4afd
bu6nunorexa LIOK
S Hnrerpan i ero mpHMeHeHis d 1 https://m.edsoo.ru/f11c4afd
. bubmuoreka [IOK
6 Crctemel ypasrenui 12 https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 1ie/IbIe Yncia 6 bubmmorexa [IOK
yp t https://m.edsoo.ru/f11c4afd
8 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 A 18 1 bu6mmoteka IIOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/f11c4afd
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KOHTpOJIBHO-I/BMepI/ITCJIBHbIe MaTcpHraJibl

no

1.
2.

10 kiacc.
Kontpoabnas pa6ora Nel.
«/leificTBUTEIbHBIE YHUCIIA»

Bapuanr 1.

3 25

Boeraucnuts: 1) Ll ; 2) ( 3\/ 2V16 )?

150.272.373
UsBecTHO, uTo 12* = 3. HaiiTu 122%°1
Beimmonuuts nevicteust (a > 0,b > 0):

V5+1 3 3
4+4+/5 | 1 Va+3/ab _3
1) a** (a‘/g‘l) 2) Va \/E
) 3 > V7

N (2Y u (2) V7 2

CpaBuutb uncna: 1) (7) u (7) 2) (4,2)V' n (4 5)

3anucarh OECKOHEUHYIO TEPUOANYECKYIO AecATUUHYI0 1poOb 0,2(7) B BUJe OOBIKHOBEHHOM.

1 1 1
az+2 az—2 az+1
Ynpocturs T | I
a+2az+1 a az

KonTtpoabnas padora Ne2.
«MppanuoHa/ibHble ypaBHEHHUsI 1 HEPABEHCTBA»

Bapuanr 1.

Haiiti o6macts onpeencans GpyHkmn y = V4 — x2
N306pa3uth 5cku3 rpaduka GyHKIUE y = X °
1) BBIACHHUTD, HA KAKMX IPOMEXKYTKaX (QYHKIHUS yObIBACT.

npuioxxenue 1



- -5
2) CpaBHUTH uncia: (%) ul; (3,2)°wu (3\/2_)

3. Pemuts ypaBHeHHe:

DVI—-x=3; 2)Vx+2=V3-x; 3)VI-x=x+1

HV2x+5-Vx+6=1
4. Haiitu Qpyskumio, oopatHyio k pyHkimu y = (x — 8) 71, ykasaTs eé 061acTh onpesenenys ¥ MHOKECTBO 3HAUEHHUIA.
5. PemnTs HepaBeHCTBO VX + 8 > x + 2.

KountpoJsbHas padora Ne 3.

«Tpuronomerpuyeckue ypaBHeHHsD)

Bapuanr 1.
1. PemmuTh ypaBHEHHE:
1)V2cosx—1=0 2)3tg2x+/3=0
2. Haiitu pereHue ypaBHEHUS sin% = —% Ha otpeske [0; 3]

Pemmth ypasrenune: 1) 3 cosx — cos 2x =0

2)6sin 2x —sinx=1 3)4sinx+ 5cosx = 4

. 1
4) sin *x + cos *x = cos 22X+Z

Hrorosasi koHTpoibHast padora Ne 4.

3 25
1. Berauciuts: 1) Ll ; 2) ( 3\/ 2V16 )?
150.272:373

o . X 1
2. HaiiTu pemieHue ypaBHEeHHs a) sinz =~ Ha OTpeske [0; 4]



6) 6sin ?x —sinx = 1
3. Peminth HepaBeHCTBO VX + 3 > X + 5.

11 kiacc.
KonTpoabnHnasi padora Ne 1.
«Iloka3zareabHast QyHKIHA»
Bapuanr 1.

1. Pemmte ypaBHEeHUE:
1\2—3x
;) =25 24 +2-20=0
3N\* 1
2. Pemmre HEpaBeHCTBO: (—) >1-
4 3

3. Pemmute cucreMy ypaBHEHUIL: {X —y=4

4. Pemmurte HEpaBEHCTBO:

HHE) < 2 (f—g)xz_1 >1

5. Pemmre ypaBuenue: 7%+ 4 3 - 7¥X = 2X¥5 4 3. 2%
KourpoubHnas padora Ne 2.
«Jlorapupmuyeckast pyHKuusD»

Bapmuanr 1.
1. Bpuauciuts:



agr w D

~N o

1) log: 16; 2) 51+logs 3,
2
3) log; 135 — log3 20 + 2log; 6

o o 1 X
B onHoit cucteMe KOOpaUHAT CXeMaTHYeCKH MOCTPOUTh rpaduku QyHKmiiy = logix u y = (Z)
4

3 4
CpaBHUTB 4ncIa loglz U loglg
2 2

Pewnth ypaBHEeHUE logs(2x—1) =2
Pemuts HEpaBeHCTBO logi(x—5)>1

3
Pemuts ypaBHeHHe log,(x—2) +log,x =3
Pemts ypaBHeHHe loggx +log 7z x = 14
Pemnth HepaBeHCTBO log 23 x—2logzx <3

KountpoJsbHas padora Ne 3.
«Tpuronomerpnuyeckue GQyHKIMm?»
Bapmuanr 1.

Haiitu o6nactp onpezeneHuss 1 MHOXECTBO 3HaYEHUHM PyHKIINN y = 2 COS X.
BbisicHUTS, sBIsieTCs M QYHKIMS y = SinX — tg X 4€THOM, HeUETHON WM HE SABJSIETCA HU YETHOM, HUM HEUETHOM.

N300pa3uth cxemaTnuecku rpaduk GyHkuu y = sinx + 1 Ha oTpeske [— g; Zn].

Haiitu HanOounpliiee 1 HauMeHblIee 3HaYeHUS QYHKIMK Yy = 3 sinXx * cosX + 1.
[Toctpouts rpaduk ¢pynkuuu y = 0,5 cos x — 2. [Ipu kakux 3HaueHUsAX x QyHKIUSA Bo3pacTtaeT? YObIBaer ?

KouTpoJsbHas padora Ne 4.
«IIpumMeHeHHe NPOU3BOIHOM K HCCIeI0BAHUIO QYHKIMIDY

Bapuanr 1.



1. Haiitu crauuonapusle Touku pynkuun f(x) = x> — 2x% +x + 3
2. Haiitu sxcTpeMyMbl QyHKITHH:
1) fx)=x3-2x>+x+3; 2) f(x) = e*(2x — 3)
3. Haiitu npoMexyTku Bo3pactanus u yobiBanus Gpynkuuu f(x) = x> — 2x% +x + 3

4. Tloctpouts rpaduk pynkuuu f(x) = x> — 2x? + X + 3 nHa orpeske [—1; 2].
5. HaiiTu Hau6onblnee 1 HauMeHblIee 3HaYenus Gynxmuu f(x) = x3 — 2x% + x + 3 Ha oTpeske [0 ; 2]

6. Cpenu npsAMOYroJbHUKOB, CyMMa JJIMH TPEX CTOPOH KOTOPBIX paBHa 20, HAUTH NPSMOYTOJbHUK HaUOOIbIIEH IIIO0IIA M.
KonTtpoabnas padora Ne 5
«HHuTerpanm»
Bapuanr 1.

1. Joxa3zatk, uto Gynkuus F(x) = 3x + sinx — e?* apnsercsa neppoodpasnoii Gpyukuuu f(x) = 3 + cosx — 2e2* Ha Beeil unca0Boii
MPSIMOH.

2. Haiitu nepBooGpasuyio F dpynkmmn f(x) = 2v/X, rpahux KOTOpoii IPOXOTHUT Yepe3 TOUKY A(O ; g)

3. Haittu niomans GUrypsl, orpaHMYeHHOM MpsAMoii y = 1 — 2X 1 rpagukoM QyHKIMHE y = X* — 5X — 3

Hrorosasi koHTpobHasi padora Ne 6 mo matemaruke 11 kiace

1) Boramcants: a) 52 - 33

) (%.7—%)3 |

773 ’

2

5)(VV8 )
2) Bb1uuciaurh:

a) log, 16; 6)logs 135 - logs 20 +2log; 6; B)5'+108s3,
3) Haiitu sin @ u tg a, ecnu u3BecTHO, 4yTO coS a= - 0,6 mpu g < a< T.

4)Pemiuth ypaBHeHus:



a) logs(2x—1)=2; 6)V5—4x=2;
B) V2 cosx-1=0; 1) 3c0sx—cos?x=0; u)8**t1=85;
¢) HaiiTi KopHH ypaBHeHUs sinx = — % Ha orpeske [0; 47];

'f-:"
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