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MNOSCHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma y4eOHOTO Kypca «AnredOpa ¥ Hadajlla MaTEeMaTHYECKOTO aHAIHM3a»
6a3oBoro ypoBHs ais oOydaronmuxcsi 10 —11 kmaccoB paspaborana Ha ocHoBe denepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHJApTa CpPEJHero oodmiero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHH, MPEIBbIBIIEMBIX K MAaTeMaTHYECKOMY OOpa30BaHUIO, U
TPaaUIMi POCCHICKOTO oOpa3oBaHus. Peanm3amms mnporpamMmbl 00ECIICUMBACT OBJIAJICHHUE
KIIFOYCBBIMU KOMIICTCHUHUAMHU, COCTABJIAIONIMMU OCHOBY Ui CaMOPAa3BUTUSA W HCIIPCPLIBHOI'O
00pa3oBaHusi, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W IIO3HABATEILHOTO pPAa3BHTHUS
JTUYHOCTH 00YYarOIINXCS.

HOEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajla MareMaTH4YeCKOI'O aHajIW3a» SBIAETCS OAHMM M3 Hambosee
3HAYMMBIX B NPOrpaMMe CTaplieil IIKOJbI, MOCKOJbKY, C OJHOH CTOPOHBI, OH 00eCreynBaeT
MHCTPYMEHTAJbHYIO 0a3y Ais HM3y4eHHsS BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JpYrou
CTOPOHBI, (QOpPMHUPYET JIOTUYECKOe U aOCTPAKTHOE MBIIUIEHUE Y4YallMXCsi Ha YPOBHE,
HEO0OXOUMOM JUIsl OCBOEHMSI KypCOB MH(POPMATHKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca ydaliuecs OBJIaJIeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH,
KOTOpast (GOpMYIHPYET CBOU AOCTIIKEHHS B MAaTEMaTHIeCKO# (hopme.

Kypc anre6pbl 1 Hauan MaTeMaTHUECKOrO aHAJIN3a 3aKJIa/IbIBAET OCHOBY JJISl YCIIELIHOIO
OBIIQJICHUSI 3aKOHaMH (U3HMKH, XWMHHW, OWOJOTHH, ITOHMMAaHHs OCHOBHBIX TEHICHLUH
SKOHOMHUKHU M OOLIECTBEHHOW XKHU3HH, O3BOJISIET OPUECHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MCIIOIb30BaTh UX B IOBCEIHEBHOM kHU3HU. B Toxe
BpeMsl OBJIaJIeHUE aOCTPAKTHBIMU U JIOTMYECKH CTPOTMMH MaTEeMAaTUYECKMMU KOHCTPYKLUSIMU
pa3BUBaeT yMEHHME HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKIACHUS,
UCMOJIb30BaTh OOOOIIEHHE M KOHKPETH3alMio, abCTparMpoBaHHWE W aHAJIOTHI0, (OpMHUpYET
KpPEaTUBHOE M KPUTHYECKOE MBIIUICHHE. B Xo/1e n3ydyeHus anreOpbl U Hayall MaTeMaTHYeCKOro
aHaJIM3a B CTaplIel LIKOJIE ydalluecs IOJIy4aroT HOBBIM OIBIT PELICHMs NPUKIAJHBIX 3a1ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOEHHUSI MaTeMaTUYeCKUX  MOJeNeld  pealbHbIX CUTyalud U
MUHTEPIIPETALIMA  TIOJIYYEHHBIX pEIICHHUH, 3HAKOMATCA C TNpPUMEpaMH MaTeMaTHYECKUX
3aKOHOMEPHOCTENl B MpHpOJE, HAyKe M B HCKYCCTBE, C BBIJAIOLIUMUCS MaT€MaTUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc obnamaer 3HaYUTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIA peanu3yercs
Kak 4epe3 y4yeOHbIIl MaTepuall, clocOOCTBYIOIUN (POPMUPOBAHMIO HAYYHOI'O MHPOBO33PEHMS,
Tak W 4epe3 crnenupuky y4eOHOW JeATETHLHOCTH, TPEOYyIOIIe CcaMOCTOSTEIbHOCTH,
AKKypaTHOCTH, NPOJODKUTEIBbHOW KOHIIEHTpAalMM BHHMMAHUS M  OTBETCTBEHHOCTH 3a
MOJIyYEHHBIN pe3yibTart.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOIO aHallu3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUEHUSI.

CrpykTypa Kypca «AnreOpa 1 Hadyajaa MaTeMaTUYeCKOro aHaJIn3a» BKIIOYAET CIEAYIOIUe
coJlepKaTebHO-MEeTOANYeCcKre JuHUU: «Yucna u BeUUCIECHUS», «DyHKIMH U TpapuKn»,
«YpaBHeHUs U HepaBeHCTBa», «Hauana maremarnueckoro aHainsa», «MHOXECTBA U JIOTHKa.
Bce ocHOBHBIE conep)KaTeIbHO-METOINYECKUE JIMHUU HM3Y4alOTCs Ha TMPOTSHKEHUHU JBYX JIET
o0y4yeHHs B cTapuieil IIKOJe, eCTECTBEHHO JOMOHSASA APYr Ipyra M IOCTENEHHO HACHIIIAsCh
HOBBIMH TeMaMHU U pazfenaMu. JlaHHBIH Kypc SBISIETCS HWHTETPAaTUBHBIM, ITOCKOJIBKY
o0benuHseT B ce0e coJepKaHWE HECKOJNbKHX MaTeMaTHYeCKUX JUCIMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMaTHUECKHI aHaIN3, TeopHst MHOXKeCTB U 1p. [lo mepe Toro kak yyamuecs
OBIIa/IeBalOT Bc€ Oojiee MIMPOKMM MaTeMaTHYECKHUM amnmnapaToM, y HHX IIOCJIEJOBATEIbHO
dbopMupyeTcss U COBEPIICHCTBYETCSI YMEHHME CTPOUTh MaTeMaTHYECKyI0 MOJENb pealbHOU
CUTYyallud, IPUMEHSATh 3HAHM, MOJydeHHbIE B Kypce «Anredpa M Hayalga MaTeMaTH4ecKOro



aHalu3ay», JUId PELICHUs CaMOCTOSITENbHO C(OPMYIMPOBAHHOM MaTeMaTHYECKOW 3adaud, a
3aTe€M UHTEPIPETUPOBATh ITOJYYCHHBIN Pe3yJIbTar.

CopepxarenpHOo-MeTONMYECKAsE — JuHUA  «Yuena W BBIUMCICHMS)»  3aBEPILIAECT
¢opMHpOBaHHE HABBIKOB HCIOJIB30BAHUS ACHCTBUTENBHBIX YHMCEN, KOTOpoe OBLJIO HA4YaTo B
OCHOBHOM 1IKoJe. B crapuieil mkosne ocoboe BHUMaHHUE yienseTcss GOPMUPOBAHUIO HPOUYHBIX
BBIYUCIIUTEIFHBIX HABBIKOB, BKIIOYAIOMUX B ceOs MCIIOIB30BAHHE PA3IMYHBIX (OPM 3aIMUCH
JEHUCTBUTEIIBHOTO YHWCIA, YMEHHE PpAalHOHAJIBHO BBIIOJHATH JACUCTBHA C HHUMH, J€lIaTh
NOPUKUIKY, OICHHMBaTh pe3ynbraT. OOywarommecs MOMYYarOT HABBIKM MPUOIMKEHHBIX
BBIUMCIICHUH, BBINOJIHEHUS JEHCTBMHM C YHMCIIaMH, 3alMCaHHBIMH B CTaHAApTHOH Qopme,
MCII0JIb30BAaHUSI MAaTEMAaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAKEHUM.

JIluaus «YpaBHEHMs] U HEPaBEHCTBA» PEATU3YETCs Ha MPOTSKEHUU BCEro OOy4YeHHUs B
CTapuieil 1IKoJIe, IOCKOJIbKY B Ka)XJOM pazzieie IporpaMMbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOLIMX 3a1a4. OOyuarolmuyecs OBIaIeBalOT Pa3IMUYHbIMUA METOIaMU PEIIECHUS 1IEIIbIX,
paLMOHATIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbIX, JOrAapU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucTeM. [loirydeHHbIEe yMEHHS UCIOJIB3YIOTCS IPU UCCIEIOBAHUN
(GYHKIMI C MOMOUIbIO MPOU3BOJIHOM, pEIIeHUH NPUKIAJAHBIX 33734 W 3a/ad Ha HaXOXJIECHUE
HauOOJIBIIMX U HAUMEHBIIUX 3HaueHUH (yHkumu. [laHHas copeprkaTesibHas JMHUS BKIIOYAET B
ceOs1 Tarkke (QOpPMHPOBAHWE YMEHHMU BBIONHATH pacy€rbl Mo (opmynam, IpeoOpa3oBaHUsS
LENbIX, PalUOHAJIbHBIX, HMPPALMOHAIBHBIX M TPUIOHOMETPUYECKUX BBIPDAKEHUMN, a TaKXKe
BBIPOKEHUH, COAEP)KAIIMX CTETNeHW W Jorapudmbl. brarogaps HM3ydeHUIO anredpandeckoro
MaTepHaja MpOUCXOAUT JalibHeillee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOI'O MBIIIICHUS
yyaumxcs, (OpMUPYIOTCS HaBBIKM JEAYKTUBHBIX pPAcCyXJIE€HUH, pabOThl C CUMBOJIbHBIMU
(dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIC PABEHCTB U HEPAaBEHCTB.
Anrebpa npeanaraet 3GpGeKTUBHBIE HHCTPYMEHTHI ISl pEIICHHs TPAaKTUIECKUX U €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK s3bIKa HAyKH.

CopnepxatenbHo-MeToAuYecKas JTUHUSA «DYHKIUMU U TpapUKU» TECHO IeperuieTaercs ¢
JPYTMMH JIMHUSIMH Kypca, IIOCKOJIbKY B KAaKOM-TO CMBICIIE 3aJaéT IOCJIEeI0BaTEIIbHOCTD
U3YYCeHHUS Marepuayiia. V3ydeHWe CTCICHHOH, IIOKa3aTebHOH, JIOrapu(MUYECKON |
TPUTOHOMETPUUYECKUX (YHKIUI, UX CBOHCTB W TpadUKOB, HCHOIb30BaHUE (YHKIUH yis
pelieHus 3ajad U3 APYrux y4deOHbIX NPEAMETOB U PEAJTbHOM JKHM3HM TECHO CBSI3aHO KakK C
MaTeMaTHYeCKUM aHAIM30M, TaK M C pelleHueM ypaBHEHHMH U HepaBeHCTB. [Ipu s3Tom Gombiuoe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUsS BbIpakaTh (popMyramMu 3aBUCHMOCTH MEXIY
pasIMYHBIMM  BEJIMYMHAMH, MCCIIEOBATh IMOJy4YeHHble (YHKLUUHU, CTPOUTh HUX TpaduKH.
Martepuan 3TOW cojepKaTelbHOM JMHUM HAlelieH Ha pa3BUTHE YMEHUHW M HaBBIKOB,
NO3BOJISIOIIMX ~ BBIpaXKaTh 3aBUCHUMOCTH MEXJAy BEJIMYMHAMH B  pa3lIu4yHOM  (opme:
QHAINTUYECKOW, Tpaduyeckod U cinoBecHOM. Ero wusydyeHuwe cnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBILUIEHUS, CIOCOOHOCTM K  OOOOIIEHMIO M KOHKpEeTH3alluu,
WCITOJIb30BAaHUIO AaHAJIOTHH.

CopnepxarenbHas JuHus «Hayana mMaTeMaTnyeckoro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacIIUpUTh KPYr KaKk MaTEMaTUYECKUX, TaK U MPUKIAHBIX 3a/1a4, TOCTYIHBIX 00ydaromumcs, y
KOTOPBIX MOSBJISIETCS BO3MOYKHOCTh UCCIIE0BATh U CTPOUTH Ipaduku PyHKLUH, ONPEaeNsiTh ux
HauOOJbIIME U HAUMEHbBIINE 3HAYEHUS, BBIYUCISATH IUIOMAAN GUTyp U 0OBEMBI TeJl, HAXOAUTh
CKOPOCTM M YCKOpPEHMsI IpoueccoB. JlaHHas colepkaTenbHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHMSI MaTeMaTHUYECKUX MOJeNiell pealbHbIX CUTyallUd, HAXOXKICHHS
HAaWIy4llEro pEeUIeHMs] B IPHUKIAJHBIX, B TOM 4YHCIIE COLUAIbHO-DKOHOMUYECKUX, 3ajaydax.
3HAKOMCTBO C OCHOBaMHM MaTeMaTHMUYECKOTO aHajh3a CIIOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(opMaTbHO-JIOTHYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKe M HcKyccTBe. OOydarommuecs Y3HAIOT O
BBIIAIOINXCSl PE3YJIbTAaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MATEMaTUKU KaK HAayKu, M HX
aBTOpax.



CopepxarenpHO-MeTONNYECKAs JIMHUA «MHOXECTBA M JIOTUKa» B OCHOBHOM IIOCBSILICHA
JJIEMEHTaM TEOPUU MHOXKECTB. Te€OpEeTUKO-MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECh
KypC HIKOJBHON MaTeMaTHKH M IMpenjiaraloT Hanbojiee YHUBEPCAIbHBIN SA3bIK, 00bEIMHSIONINHA
BCE pas3lenabl MAaTEeMAaTHKU WM €€ IPUIIOKEHUH, OHM CBS3bIBAIOT PpAa3HbIC MaTEeMaTHYECKHE
JUCLHUIIIMHBL B eanHoe Lnenoe. 1103ToMy BakHO 1aTh BO3MOXKHOCTH ILKOJIBHMKY IIOHMMAaTh
TEOPETUKO-MHOKECTBCHHBIN A3BIK COBPEMEHHOM MAaTEMaTHMKM M MCIOJIb30BaThb €ro Ui
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anredpa u Havajga MaTeMaTHYeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpbIE IpPU3BaHbI C(HOPMUPOBATH HABBIKM ITOCTPOEHUS
MOJIeJIeN peasIbHbIX CUTYallUi, UCCIEOBAHMS 3TUX MOJENEN ¢ IOMOLIbIO ammnapara aareOpsl u
MaTEMaTHYECKOIO aHaJIW3a M HUHTEPIPETALMU IOJIYYEHHBIX pe3yJbTaToB. Takue 3amaHus
BIUICTEHbl B KaXIbli M3 PAa3ACIIOB INPOrpaMMbl, IIOCKOJBKY BECh MaTepHall Kypca LIMPOKO
WCIIOJIB3YETCS Ul peLICHUs MIPUKIAIHbIX 3a1a4. [Ipyu pemenun peanpHbIX NPaKTUYECKUX 3a7a4
yyaliyecss  pa3BHBAIOT  HAOIIOAATENBbHOCTh,  yMEHHE  HAaXOIWTh  3aKOHOMEPHOCTH,
abcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHI0, 0000WATh M KOHKPETU3UPOBaTh IpoOIeMy.
JesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIIEHUS NPUKIAIHBIX 3a7ady OpPraHuU3yeTcs B
npoliecce U3y4eHus Bcex TeM Kypca «Anredpa n Hayajla MaTeMaTHYECKOrO aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4ueOHOM Mm1aHe HAa M3YYCHHE Kypca anreOphl M Haual MaTeMaTHIeCKOro aHaM3a Ha 0a30BOM
ypoBHE oTBOJUTCA 2 yaca B Henento B 10 kimacce u 3 yaca B Hegemo B 11 kimacce, Bcero 3a JiBa
roja ooyyenus — 170 gacos.

COJAEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BBIYHCTICHUSA

Pannonanbubie yncna. OObIKHOBEHHBIE U JECSITHUHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  Ipobu. ApudmerHueckue omepanuM € PAalUMOHAIBHBIMM  YHCIIAMH,
peoOpa3oBaHus YUCIOBBIX BbIpakeHHMH. [IpuMeHeHue apoOel M NPOLEHTOB JIsi PEIICHUS
MIPUKIIAIHBIX 337a4 U3 PA3IMUHBIX OTpaciiel 3HaHUM U peaIbHOM JKU3HMU.

JeiictButenpHble uMcna. PannoHanbHble W MppalMoOHalbHbE yucia. Apudmernyeckue
olrepanuu ¢ AeHCTBUTEIbHBIMHU YuciaMu. [IpuOmkEéHHbIe BBIYMCICHUS, IPaBUIa OKPYTJICHHUS,
IPUKUIKA U OIIEHKA pe3yJIbTaTa BHIYUCICHU.

Crenenp ¢ nenbiM nokasaresneM. CrangapTHas ¢opma 3amucu JeHCTBUTENBHOTO YHCIA.
Hcnonp3oBaHue mMoAXonAUIe (QOpMBbI 3amUCH  JEHCTBUTENBHBIX YHUCEN JUISl  PELICHUS
IIPAKTUYECKMX 3aa4 U MPEACTABICHUS JAHHBIX.

Apudmerndeckuii KOpeHb HaTypaibHOW creneHu. J[ledicTBus ¢ apudMeTHUuecKuMU
KOPHSIMHM HaTypaJbHON CTETICHHU.

CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHT€HC
YKCIIOBOTO apryMeEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxaecTBa U TOXKAECTBEHHBIE TPEOOPA30OBAHMUSL.

[TpeoOpa3oBanue TPUrOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETPUUECKHE
bopMyIIBL.

VYpaBHeHHe, KopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHMe HepaBeHCTBA. Meron
MHTEPBAJIOB.

Pemrenue nenpix U IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB.



Pemienue nppanmoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pelienne TpUroHOMETPUYECKUX YPAaBHEHUH.

[IpuMeHeHre ypaBHEHHMI M HEPABEHCTB K PEIICHHI0 MATEMATHMYECKUX 3aJad U 3a71ad u3
pa3IMyYHbIX 00JacTel HAyKU U pealbHOM KU3HHU.

DyHKIUM U TPapuKu

dyHK1U, criocoObl 3aaanus GyHkuuu. I'padux pyHkiuu. BzaumHo oOpaTtHbie QyHKIIAH.

OO6nactp omnpeieneHuss 1 MHOXKeCTBO 3HaueHui ¢pyHkuun. Hymu dysakmuun. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKITUH.

Crenennass QyHKUMS C HATypaJdbHBIM M IIeJIbIM Toka3ateneM. EE€ cBoiictBa u rpaduk.
CgoiicTBa u rpaduk KOpHs N-0ii CTETICHU.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX (QYHKUIUN
YKCJIOBOTO apryMeHTa.

Havana mareMaTH4ecKoOro aHajaus3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHUs  IOCJENOBATENbHOCTEH. MOHOTOHHBIE
[10CJIEI0BATEIBHOCTH.

Apudmernueckass U reoMmerpuueckas — mporpeccud.  beckoneuHo — yObIBaromias
reomerpuueckasi nporpeccusi. CymMmma 0eCKOHEYHO yOBIBAIOLICH T'€OMETPHUYECKON MPOTPECCHH.
®opmyna CIOXKHBIX IPOLEHTOB. Mcnojb30BaHME NMPOTPECCUM JUIsl PELICHHS pPEealbHBbIX 3aaad
IIPUKIIATHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBaMu. /lnarpammbl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O alrapara JJjsi ONHCAHMs peajbHbIX MPOLIECCOB M SIBIEHUH, Ipu
pellIeHnu 3a7a4 U3 JPYrux y4eOHbIX MPEIMETOB.

Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.

11 KJIIACC

Yucia 1 BbIYUCICHUSA

Hatypanbable u nesnsle uncna. [Ipu3Haku JeIMMOCTH LEIBIX YACEN.

Crenens ¢ palioHaIbHBIM MoKa3aTeraemM. CBONWCTBA CTEIICHHU.

Jlorapudm uncna. JlecsTUUHBIE U HATYpaIbHbIE JOTapUPMBI.

YpaBHeHUsS U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaXXEeHUH, COIEpKAILUX JOTapHUPMBI.

[TpeoOpa3oBaHue BEIpAXKEHUH, COJIEPHKAIUX CTETIEHH C pallMOHAIbHBIM I0Ka3aTeJIEM.

[TpriMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

CucreMbl IMHENHBIX ypaBHEHUN. PellleHne MpUKIaJHbIX 33a/1a4 C IOMOIIBI0 CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMmeHeHre ypaBHEHUM, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTeMaTHUYeCKUX 3ajad U
3aJa4 U3 pa3IMYHBIX 00JIaCTel HAYKU M peabHON KU3HH.

DyHKIUHN U TPaPUKH

Oyuknus. [lepuonuyeckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTH — (DYHKIUH.
MakcumMymMbl 1 MUHMMYMbI (QyHKUMH. HamOonbliee W HauMeHblee 3HaYeHUWE (YHKLIUU Ha
IIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u gorapupmMuyeckas GyHKIMH, UX CBONCTBA U IpaduKH.

Hcnonb3oBanue rpadukoB GyHKUIUHN 1711 pellieHHs] YpaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonp3oBanue rpadukoB PyHKIUN IJIs1 HCCIIEOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PELICHUH 33124 U3 JAPYruX y4eOHBIX MPEIMETOB U pealbHON )KU3HU.



Hauvana mareMaTH4yecKoro anajausa

HenpepriBable pyHKIMH. MeTol MHTEPBAJIOB JUIsl pEIICHHUS HEPABEHCTB.

[TpousBonnas GpyHkuu. ['eomerpudeckuii 1 GU3NIECKHUIA CMBICIT IIPOU3BOTHOM.

[TpousBoaHbie AreMeHTapHbIX (QyHKUIUNA. DOpMysbl HAXO0XKIEHUS MPOU3BOAHONW CYMMBI,
NPOM3BEACHHUS M YACTHOTO (DYHKIIHA.

[TpuMeHeHre MPOU3BOIHOM K UCCIIEJOBaHUIO (YHKIUIT HA MOHOTOHHOCTb M KCTPEMYMBI.
Haxoxnenre HanOobIero 1 HaMMEHBIIETO 3HaUYeHUs (PYHKIIMH Ha OTPE3KE.

[IpumeHeHre NMPOU3BOAHON IJI HAXOXKICHUS HAWIYYIIero PElIeHUs B MPUKIAIHBIX
3aaydax, AJIs ONpeesieHHsI CKOPOCTH IpoIlecca, 3aJaHHOTO (OPMYIION WK rpaduKoM.

[TepBooOpaznas. Tabnuia mepBooOpa3HBIX.

WHTerpai, ero reomeTpudeckuii u pu3nyecKkuii CMbICI. BhlunciieHne nHTErpaia mo
dbopmyne Herorona—JleliOHuIA.

INIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHoro npeamera «MaTemaThka» JOKHO 00eCleYnBaTh TOCTHXKEHUE Ha
YpPOBHE CpeIHero ooOmero oOpa3oBaHUS CIHEAYIONIMX JIMYHOCTHBIX, METANpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JImdHOCTHBIE pE3yJbTaThl OCBOEHHUS MIpOrpaMMbl ydeOHOro mnpeamera «MaremaTukay
XapaKTEepU3YHOTCA:

I'paxxnanckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKOM TO3UIMH OOYyYalolIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOT'O WJI€HA POCCHUUCKOro 0OIeCTBa, MPEICTABIEHUEM O MAaTEMaTUYECKMX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp TpaxkIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJICUCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM.

[TaTpuoTryeckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPaXKIAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY
W HACTOSIEMY POCCUMCKON MaTeMaTHWKH, IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHKECHUSIM
POCCHIICKHX MaTE€MaTMKOB M POCCHUICKOM MaTE€MaTUYeCKOW WIKOJbI, K HCIOIb30BAHUIO ITHX
JIOCTMKCHHUH B IPYTUX HAYKaxX, TEXHOJIOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

OCO3HAHWEM JyXOBHBIX IIEHHOCTEH pPOCCHUUCKOTO Hapoaa; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM NPUMEHEHHEM
JOCTM)KCHUN HAyKH U JIESITEIIbHOCTHIO YU4E€HOTO; OCO3HAHHEM JIMYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOHYHBOTO Oy IyIIErO.

DcTeTUYecKOe BOCIIUTAHHUE:

ACTETUYECKUM  OTHOLUEHWEM K MHUpPY, BKJIIOYas  OCTETUKY  MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEIICHHH, pacCyKIEeHUW; BOCIPUUMUYUBOCTBIO K
MaTEMaTUYECKUM aCTeKTaM Pa3Iu4yHbIX BUJIOB UCKYCCTBA.

duszndeckoe BOCIUTAHHUEC:

c()OPMUPOBAHHOCTHIO YMEHHS TPUMEHITh MaTeMaTU4YeCKHUE 3HAHHUS B HHTEpecax
3I0pOBOr0 M Oe30macHOro oOpasza >KW3HH, OTBETCTBEHHOT'O OTHOIINEHHUS K CBOEMY 3J0POBBIO
(3mopoBOe mHTaHME, COATAaHCHPOBAHHBIA PEKUM 3aHATUN M OTABIXA, peryispHas Quandeckas
aKTHBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHMUSI, MPU 3aHATHSIX CIIOPTHBHO-03I0POBUTEIHLHOMN
JIeSITeIIbHOCTHIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; MHTEPECOM K Pa3IHYHBIM
chepam mpodhecCHOHATLHOW JIEeATEILHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON W €€ MPHIOKEHHSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBEIOOP Oymymiei nmpodeccun u peaaTn30oBbIBATh COOCTBEHHBIC
JKU3HCHHBIC IUJIaHBI; TOTOBHOCTBIO W CIIOCOOHOCTHEO K MaTeMaTHYECKOMY OOpa3OBaHHIO H
caMo00pa3oBaHUI0 HA TPOTSHKCHHH BCEW JKU3HHW; TOTOBHOCTHIO K AKTHMBHOMY YYacTHIO B
pELICHUH PAKTUYCCKHUX 3a/1a4 MATEeMaTUYECKOH HAIIPaBJICHHOCTH.

DKOJIOrHYeCcKOe BOCITUTAHUE:

c(OPMUPOBAHHOCTBHIO AIKOJIOTHYECKON KYyJIbTYphl, MOHMMAHHEM BIUSHUS COLUAIHHO-
SKOHOMHYECKUX IPOIECCOB HAa COCTOSHUE MPHUPOJHOW W COIMAIBHON Cpellbl, OCO3HAHHEM
I00ATLHOTO — XapakTepa dAKOJOTMYECKHX  MpoOJeM; OpHeHTaluedl Ha  IpUMEHEHHUE
MaTeMaTHYECKUX 3HAHWUW JUIs pEIIeHHs 3a1a4 B 00JaCTH OKpYKArOIIeH Cpelbl, TUIaHUPOBAHMSI
MOCTYIIKOB M OIEHKU WX BO3MOXKHBIX IMOCIICJICTBUH JIJISl OKPYKAIOIIEH CPEeIbI.

LleHHOCTH HAYYHOTO MTO3HAHHMS:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKW M OOLICCTBEHHOW MPAKTUKHU, TOHUMAaHHEM MaTeMaTHYECKOW HayKU KakK cepsl
YEIIOBEYCCKOU JISATEIIBHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl PA3BUTHS ITUBUIIH3AIINH,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH W MaTEeMaTHYECKOW KYyJIbTYpOW KakK CpPEACTBOM ITO3HAHWSI
MHpPa; TOTOBHOCTBIO OCYIICCTBISITH IMPOCKTHYIO U  HCCICIOBATEIBCKYIO ACSITCILHOCTD
WH/IMBUYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbBTATHI

MertanpeameTHbie pe3yabTaThl OCBOCHHS MTPOrpaMMbl yaeOHoro npeamMera «MareMaTrkay
XapaKTepU3yIOTCSl  OBJAJCHUEM  YHHUBEPCAIbHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUAMU,
VHUBEPCANILHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUIMY, — VHUBEPCAbHbIMU — Pe2yIsIMUSHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposarue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y uaowuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYHCAIOWEe20 MUpa;
npuMeHeHUe 102ULeCKUX, UCCIe008amenbCKUX onepayull, ymeHutl pabomams ¢ uHgopmayuet).

ba3oBble nornueckue IecTBUS:
®BBLISIBIISITh U XapPaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIIEHWH MEXIy MOHATUAMHU; (HOPMYIHUPOBATH OMpEIENICHUs MOHSITUM;
yCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIacCHU(pUKAIINN, OCHOBAHUS JJIsi 0000IIECHUS
Y CPaBHEHUs, KPUTEPUU IPOBOJUMOIO aHAIN3A;

® BOCIIPUHUMATH, (POPMYIHUPOBATH M MPEOOPa3OBBIBATH CYXKACHHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHEIE,

® BLISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEYHs B (pakTax,
JAHHBIX, HAONIONEHUSIX U YTBEPXKICHUSX; TMpeyiaraTb KPUTEPUM IS BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;
e leJlaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJII0YEeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENILHO JTOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUMN (TIPSMBIE U
OT TPOTUBHOTO), BBICTpaWBaTh AapPryMEHTAIMIO, MPUBOAUTH TPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIEC CYXKCHUS U BBIBOJIBI;

® BEIOMpATh CIOCO0 pelieHus y4eOHOW 3amauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh HanOoee MOIXOIAIINNA ¢ yYETOM CaMOCTOSITENBHO BBIACIEHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBaTenbCKue 1eHCTBUS:

® ICTIONB30BaTh ~ BOMPOCHI ~ KaK  HCCIAEAOBATEIbCKUM  WHCTPYMEHT  IIO3HAHWS,

dbopMyIHpOBaTh BOMPOCHI, PUKCUPYIOIINE TPOTUBOPEUHE, MpobdIeMy, yCTaHABINBATh



HUCKOMO€ U JaHHOe, (OpMHUpOBAaTh THIOTE3y, ApPryMEHTHUPOBATh CBOIO IO3UIIHIO,
MHEHHUE;
® [IPOBOJUTH CAMOCTOSITENIBHO  CILUIAHUPOBAHHBIM 3KCHEPUMEHT, MHCCJIEN0BAaHUE 10
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OO0beKTa, SBJICHHUSA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTaMu, IBJICHUSIMH, [TPOLIECCaMU;
® CaMOCTOSITENBHO (POPMYITMPOBATH 0000IIEHNUS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEIEHHOTO
HAOJIO/IEHUs, UCCIIEeIOBAaHUS, OICHUBATh JOCTOBEPHOCTh IOJYYEHHBIX DPE3YyJIbTaTOB,
BBIBOJOB 1 0000ILEHNI;
® [IPOTHO3UPOBATH BOZMOKHOE Pa3BUTHUE MPOIECCa, a TAKIKE BBIABUTAThH MPEATIOI0KEHHS O
€ro pa3BUTHU B HOBBIX YCIIOBHSX.
Pabora ¢ nuadopmarueii:
® BBISIBJISITH ACPUIIUTHI HH(GOPMAIUH, JAHHBIX, HEOOXOIUMBIX JI1 OTBETa Ha BOIIPOC U IS
pelleHus 3a1auu;
eBEIOMpaTh HMHMOPMAIMIO W3 HMCTOYHUKOB PA3IUYHBIX THUIOB, AaHAIM3HPOBATH,
CUCTEeMAaTHU3UPOBaTh U HUHTEPIPETUPOBATh MH(MOPMALIMIO Pa3IWYHBIX BUAOB U (hopm
IIPEJICTaBICHMUS;
® CTPYKTYpPHPOBaTh  MH(POPMAIUIO, TMPEICTaBIATH €€ B  Pa3IMYHBIX  (opMax,
WLTIOCTPUPOBATH TpaduuecKy;
® OIICHMBATh HAA&KHOCTh HWHPOPMALMK TIO0 CAMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.
2) VHnusepcanvhvle KOMMYHUKAmMUBHbBLE OCliCMEUs, 00ecnequsaom chopmuposanHocns
COYUANLHBIX HABBLIKOE 00YUATOUUXCS.
Ob6menue:
® BOCIIpUHUMATH M (POPMYIHUPOBATh CYKICHUS B COOTBETCTBUH C YCIOBHUSMHU U LEISIMH
OOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y PElIeHUs 3a/1a4l, KOMMEHTUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;
®B X0J/1¢ 00CYXK/E€HUs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYX/J1aeMOW TE€MBI, POOJIEMBI,
pemaeMoi 3amadyd, BBICKA3bIBaTh MWJIEH, HALIEJICHHBIE HAa IIOMCK  PEIICHUs;
COMOCTABJISITh CBOU CYXKIEHUS C CYXKICHMSIMH JIPYrMX YYacTHHUKOB JHUAJOra,
0oOHapyKUBaTh pazIMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3Horacusi, CBOU BO3pPaKE€HUS;
® [IPE/ICTABIATh PE3YNbTAThl PEIICHUs 3aJaud, DKCIEPUMEHTa, MCCIEAO0BAaHUA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (pOpMaT BBICTYIUIEHUS C Y4YETOM 3ajad NMpe3eHTalUu U
0COOEHHOCTEHN ayqUTOPHH.
CoTpyIHUYECTBO:
® [IOHUMAaTh U UCIHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAMBHUyaJIbHOM pabOThl IpH
pelIeHny y4yeOHbIX 3a/1ay; PUHUMATh 11€JIb COBMECTHOM NEeSATENIbHOCTH, IIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paloThl, pacnpeneisaTh BHUAbI pabOT, JOTOBapUBATHCS,
00cyxJaTh MpoIeCcC U Pe3yibTaT paboThl; 000011aTh MHEHHS HECKOIBKUX JIFOEH;
® y4acCTBOBATh B TPYNIOBBIX (Gopmax paboThl (00CykIeHHs, OOMEH MHEHHH, «MO3TrOBbIE
IITYpPMBI» U HWHBIE); BBIMNOJHATH CBOK 4YacTh pabOThl W KOOPAMHHUPOBATH CBOU
JENCTBUS C IPYTUMH YIEHAMHU KOMaH/bl; OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIHIA
HPOAYKT 110 KPUTEPUSAM, CHOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.
3) Vuusepcanvnoie pecynamuenvie oeticmasusi, 0becneuusarom Gopmuposanue cCMolcio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranu3zanus:
COCTABIIATh IJIaH, aJTOPUTM pEIIeHHs 3aJaud, BBIOMpATh CIOCOO pELIeHHs ¢ y4ETOM
UMEIOLINXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapUaHTHI PEIIeHUH ¢ yu€TOM HOBOM HH(pOpMAaIHH.



CaMOKOHTpOJIb:

® BJIa/IeTh HABBIKAMH [103HABATEIbHOHN pe(IeKCUN KaK OCO3HAHUS COBEPLIAEMBIX JAEHCTBUM
U MBICIUTENIBHBIX IMPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ylIbTaTa PELICHUs MaTeMaTUYECKON 3ajauu;

® [IpE/IBUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HHUKHYThH IIpU PEIICHHUU 33a/]a4d, BHOCHUTb
KOPPEKTHBBI B JICTEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISABJICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE peE3yJibTaTa IeId W YCIOBHAM, OOBSCHATH HPUUYHUHBI
JOCTMDKEHUSI WIM HEJOCTHKEHHs pe3yJabTaTOB MAEATENbHOCTH, HAXOIUTh OLIMOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoeHne yueOHOro Kypca «AureOpa M Hadalla MaTeMaTHYEeCKOrO aHaIN3a» Ha YPOBHE
cpeaHero oouiero oopa3zoBaHus JODKHO 00ECIeUnBaTh AOCTHKEHHE CIEIYIOIUX MPEeIMETHBIX
00pa3oBaTelIbHBIX PE3yJIbTATOB:

10 KJIACC

Yuciia 1 BBIYMCTICHUSA

OnepupoBaTh HNOHATUSAMH: PALMOHATIBHOE U JIEHCTBUTEIBHOE YMCIO, OOBIKHOBEHHAs U
NeCATUYHAsSL APOOB, IPOICHTEI.

BeinonuATe  apudmeTHyeckue Onepalud C PalUOHAIbHBIMM U JIEHCTBUTEIbHBIMU
YHUCJIaMHU.

BeinonHATe npuOIMKEHHBIE BBIYMCICHMS, HCIOJB3Ys IpaBWila OKPYIJIEHHS, JeiaTh
IPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCICHUH.

OnepupoBaTh HNOHATHSAMM: CTEIIEHb C LEJbIM IIOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIOJIb30BaTh MOAXOASIIYI0 (hopMy
3alMCH JEMCTBUTEIBHBIX YNCEN JUIsl PEIICHUS MPAKTUYECKUX 3aJa4 U IPEJCTABICHUS JaHHbIX.

OnepupoBaTb MOHATHUSMH: CHHYC, KOCHHYC W TaHTE€HC MPOM3BOJIBHOIO  YIJIa;
UCIIOJIb30BaTh 3aMMCh POU3BOJIBHOTO YIila yepe3 o0paTHble TPUTOHOMETPHUECKUE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHIATUSIMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; 1EJI0€, PallMOHAIbHOE,
VPPALMOHAIIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BoimonuATe  mpeoOpa3oBaHMs —~ TPUTOHOMETPUYECKHX  BBIDAKEHUH W pelaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonusaTe npeoOpa3zoBaHus LENbIX, PALIMOHAIBHBIX U UPPALUOHAIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE THIIBI LIEIBIX, PALIMOHAIBHBIX M NPPALlMOHAJIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[IpyMeHsTh ypaBHEHUsI U HEpaBEHCTBA JUIsl PELICHHUS] MaTeMaTUYeCKUX 3a/1ad U 3a1a4 U3
pa3InYHbIX 001acTe HAyKH U peabHOM KU3HU.

MopnenupoBaTh peajbHblE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH BbIPAKEHUS,
YpaBHEHHS, HEPABEHCTBA [0 YCIOBUIO 3a/layd, MHCCIENOBaTh TOCTPOEHHBIE MOJAETU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOYyHKUUH U TPAaPUKHU

OnepupoBaTh MOHATHSAMU: (YHKIHA, CIIOCOOBI 3aaHus (PYHKIIUH, 00JIaCTh OMpPEeICHUs
¥ MHO>KECTBO 3Ha4eHUH (PyHKIUH, rpaduK GyHKINHU, B3aUMHO 0OpaTHbIe ()yHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTH M HEUYETHOCTh (YHKUIUH, HYIH (QYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonws3oBathk rpaduku GyHKIUHN U1l pellieHus] ypaBHEHUH.



Ctpouth ¥ yuTaTh rpa@uKku JUHEHHOW (DYHKIMH, KBaAPATHUYHOW (PYHKIIUH, CTEIICHHOMN
(GYHKIMY C LIEJIbIM TTOKa3aTEeNIEM.

Hcnonp3oBath rpaduxu GyHKIUN i1 MCCIEIOBAaHUS MPOLIECCOB M 3aBHCUMOCTEH mpu
pelIeHn 3aJa4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW KU3HU; BBIpAXKaTh (HOpMylIaMu
3aBHCUMOCTH MEXKIY BEIHUNHAMHU.

Hauvana mareMaTH4eCcKOro aHaJIu3a

OnepupoBarTh MOHATUSMHU: TOCIEIOBATEIBHOCTh, apU(METHUYECKasi W TeOMETpPHYSCKas
IPOrPECCHUH.

OnepupoBaTh NOHATUSAMHU: OECKOHEUHO yOBIBAIOIIAs T€OMETPUYECKAasl IIPOTPECCHSI, CyMMa
0ecKOHEYHO yOBbIBAIOIIEH reOMETPUUECKON TPOrPECCHH.

3aaBaTh MOCIEIOBATEIILHOCTH PA3TMYHBIME CITOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIBHOCTEN M MPOTPEcCHil NIl PeUIeHUs] pealbHbIX
3a/1a4 MPUKJIAAHOTO XapaKkrepa.

MHoxkecTBa H JIOTHKA

OrniepupoBaTh NOHATHSIMU: MHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Ui ONKUCAHUS PEalbHBIX MPOIECCOB
U SIBJICHUI, TIPU PEILICHUU 33/1a4 U3 APYTruX y4eOHBIX MPEIMETOB.

OrniepupoBaTh NOHATHSIMU: ONPEIEICHUE, TEOpEMa, CIEACTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYMCTICHUSA

OnepupoBaTb MNOHATHSMM: HATypalbHOE, LEJIO€ YWCIO; MCIOIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, PA3JIOKEHHUE YKCIIA Ha IPOCThIE MHOKUATENN [ PEILICHUS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAllMOHAIBHBIM I10Ka3aTeIEM.

OnepupoBaTb MOHATUAMMU: JIOTapU(M YUCIIA, JECITUYHbBIE U HaTypallbHbIE JIOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[IpumeHsTh CBOMCTBAa cCTENEHU J[Uid MpeoOpa3oBaHMsl BBIPAXKEHHM; ONEPUPOBAThH
MOHATUSAMHU: II0KA3aTE€IbHOE YPAaBHEHME U  HEPAaBEHCTBO; pelIaTb OCHOBHBIE  THUIIBI
IIOKa3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHH, CcoJepXKalluxX JorapuMsbl; ONEepHUpoOBaTh
HNOHATUSIMM:  JIOTAapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO;, peEIIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUI U HEPABEHCTB.

Haxoauts penieHust npoCcTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JINHEMHBIX YPAaBHEHUHN U €€ pPEIICHHE; UCII0JIb30BATh
CHUCTEMY JIMHEWHBIX YPAaBHEHMU NI PEIICHMS] IPAKTUYECKUX 3aad.

Haxonuts peleHus NpoCcTeUINX CUCTEM U COBOKYITHOCTEH PallMOHANIBHBIX YPABHEHUN U
HEPaBEHCTB.

MogenupoBaTh peajbHbIE CUTyallUM Ha S3bIKe aireOpbl, COCTABIATH BBIPAKECHMS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 33/1a4¥, UCCIEA0BATH ITIOCTPOECHHBIE MOJECIIHN C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOYyHKUUH U TPAaPUKHU

OnepupoBaTh MOHATUSAMH: IepUOANYEcKas (YHKIMSA, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMHM, TOYKH 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HauMeHbllee 3HaueHus (QyHKIUU Ha
IPOMEXYTKE; UCTIONB30BATh UX JJIS HCCIEI0BaHUS (PYHKIIMH, 3aJaHHON rpadukom.

OnepupoBaTb  MOHATHSIMHM:  TIpadUKU  [OKa3aTelIbHOW,  JIorapu(pMHUUECKOH U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh X Ha KOOPIAMHATHOM IUIOCKOCTH U MCHOJIB30BATh
JUISl pEILICHNs YPABHEHNUW U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM TIJIOCKOCTH TpauKd JUHEHHBIX YypaBHEHUH W
WCITOJIB30BAaTh UX IS PEIICHUS] CUCTEMBI INHEWHBIX YPaBHEHHM.



Hcnonb3oBatk rpaduku PyHKIHMI TSI UCCIIETOBAHMSI TIPOLIECCOB M 3aBUCUMOCTEH U3
JPYTUX y4eOHBIX AUCLUIUINH.

Havana mareMaTH4ecKOro aHaIu3a

OnepupoBaTb  HNOHATUSAMM:  HENpepblBHAas  (YHKUUA; NPOU3BOJHAA  (PYHKIUM,
UCIIOJIb30BAaTh T€OMETPUIECKUN U (PU3MUECKUI CMBICI TPOU3BOIHON IS pEIICHUS 3a/1a4.

HaxonuThk nNpon3BoHbIE 371€MEHTApHBIX (DYHKIMHA, BHIYUCIATE IPOU3BOAHBIE CYMMBI,
MPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOJHYIO JJsl  MCCIENOBaHUA (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSITH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPa(hUKOB.

Hcnonp30BaTh MPOU3BOIHYIO ISl HAXOXKACHHUS HAWIYYIIEro PELICHHs B IPUKIATHBIX, B
TOM YHCJIE COLIMATIBHO-3KOHOMMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUAMU: IEPBOOOPA3HAs U MHTErpall; HOHUMATh F€OMETPUYECKUN U
(¢u3uUecKuii CMBICT HHTErpaa.

Haxonuthe nepBooOpa3Hble 31€MEHTAPHBIX (YHKLMH; BBIUUCIATh MHTErpal no ¢opmyie
Herorona—Jleitbuuna.

Pemate npukinanHele 3aga4d, B TOM YHCJIE€ COLMAIbHO-?KOHOMMYECKOIO U (PU3NYECKOTIO
XapakTepa, CpeICTBAMU MaTEMaTHYECKOI0 aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJJACC
Koanuectn
0 4acoB,
Ne OTBOJAMMBI
DJyieKTpoHHbIe (U poBbHIE)
n/ HaumeHoBaHuUe pa3aes 0B U TeM NPOrPaMMBbI X Ha
o0pa3oBaTebHBIE PECYPCHI
n OCBOEHHE
KaKJ10ro
pa3neia u
TeMBI
Paznen «MHokKecTBa PaNHOHAJIBHBIX M JIelCTBHTEJIBLHBIX 4YHceld. PanmoHajbHbIE YpPaBHEHHA H

HepaBeHCTBa» 14 4.

https ://www.yaklass.ru/p

1 MHoxecTBa pallMOHATIBHBIX U JeHCTBUTEIBHBIX YHUCEL. 9
ParyonansHble ypaBHEHUS U HEPABEHCTB 4
Kontponbnass padora Ne 1 mo Teme "MHoxkecTBa

3 PAlMOHAJIBHBIX U AefCTBUTEIbHBIX gncen. | 1

PammonajbHble ypaBHEHHS] 1 HEPABEHCTB'

https://sdamgia.ru/

https://mathlesson.ru/

https://www.time4math.ru/

https://m.edsoo.ru
https://foxford.ru/

Pasznen «®@ynxkuun u rpagpuku. CreneHb ¢ HeJbIM OKa3aTejaeM» 64.

https ://www.yaklass.ru/p

https://sdamgia.ru/

4 ®ynkimsa, cnocobbl  3amaHus  QyHKOIMH. BzaumHO 5
obpatubie ¢pyHkImuU. ['padukn pyHKumit

5 CpoiicTBa QpyHKIIUN 1

6 Crenenb ¢ nenbM nokasarenaeM. CrangaptHas ¢popma 3

£1:000%(9)5 Z[eﬁCTBPITeJ'IBHOFO qucia

https://mathlesson.ru/

https://www.time4math.ru/

https://m.edsoo.ru
https://foxford.ru/

Paznen «Apudmernueckuii kopeHb N—oii crenenu. Uppaunonanbnble ypaBHeHHsI M HepaBeHCTBa» 18 u.

https ://www.yaklass.ru/p

https://sdamgia.ru/

https://mathlesson.ru/

https://www.time4math.ru/

7 ApudmeTrnueckuii KOpeHb HATYPaJbHOW CTEIICHH 2

8 CpoiicTBa  apuU(PMETHIESCKOTO KOPHS  HATypalbHOU 3
CTETICHN

9 JeiicTBus ¢ apupMETHISCKIMHU KOPHIMHU N—OH CTETICHN 5

10 Pewenue nppanuoHanbHbIX YPaBHEHUM U HEPABEHCTB 5

11 CaoiicTBa 1 rpaduK KOpHs n-0if CTeNeHn 2
KonTpoabnas pabora Ne 2 no TEeMe

12 "ApudmMernyeckmii KOpeHb n—oii cremeHn. | 1

HppanuoHanbHble ypaBHeHUs U HepaBeHcTBaA'

https://m.edsoo.ru
https://foxford.ru/

Pazgen «@opmyasl TpuroHomerpun. TpuronoMmerpunieckne ypaBHeHus» 22 4.

13 CuHyc, KOCHHYC M TaHT'€HC YUCIIOBOTO apryMeHTa 2
14 ApKCHHYC, apKKOCHMHYC H apKTaHI€HC YHCJIOBOTO 5 https ://www.yaklass.ru/p
apryMeHTa .
https://sdamgia.ru/
15 TpuroHomMeTpudecKas OKPYXHOCTb, ompezienerue |
TPUTOHOMETPHUYECKUX (HDYHKIIMI YHCTIOBOTO apTyMEHTa https://mathlesson.ru/
16 OCHOBHBIE TPUTOHOMETPHUYECKHIE (hOPMYITBI 4
17 [IpeoOpa3zoBaHHe TPUTOHOMETPUUCCKUX BBIPAKESHHI 5 https://www.time4math.ru/
18 Pentenue TpuroHoMeTpUUECKUX ypaBHEHUN 6 https://m.eds00.ru
19 Kourpoasnas padora Ne 3 mo reme "®opmyanl 1 https://foxford.ru/
TpUroHoMerpuu. Tpuronomerpnieckue ypapHenus'
Pazgen «IlocienoBaTebHOCTH U MPOrpeccuu» 5 4.
Apudmernueckass M reoMeTpuyeckas  IPOTPECCHH. https ://www.yaklass.ru/p
20 Hcnonp3oBaHue TPOrPECCHH IS PELICHUS pPeanbHBIX | 3
3aj1a4 MPUKIIaHOTO XapakTepa https://sdamgia.ru/
21 dopmyJIa CI0KHBIX IPOLCHTOB 2 https://mathlesson.ru/
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https://sdamgia.ru/
https://mathlesson.ru/

https://www.time4math.ru/
https://m.edsoo.ru
https://foxford.ru/
Pa3gen «IloBTopenue, 000011IeHIe, CHCTEeMATH3AUSA 3HAHUH» 3 4.
29 00001IeHIE, CHCTEMATU3AIHS 3HAHUH 32 KypC aireOphl 1 2 https://sdamgia.ru/
HadajJ MaTeMaThdeckoro aHamm3a 10 ximacca
https://mathlesson.ru/
https://www.time4math.ru/
23 Hrorosasi KOHTPOJIBLHAsI paboTa 1
https://m.edsoo.ru
https://foxford.ru/
OBIIEE KOJINYECTBO YACOB I1O TIPOT'PAMME ?]?/p —4)
11 KJIACC
KoaunuecTrBo
4acos,
Ne OTBOJIUMBIX DJeKTpoHHBIE (IU(pPOBLIE)
HaumeHoBaHHUe pa3aesioB U TeM MPOTrPaMMBbI
n/n HA OCBOCHHE o0pa3oBaTe/IbHBbIC PeCypChl
KaKI0ro
pazaena wu
TEeMBI

Paznen «Ctenens ¢ paniuoHaIbHbIM noka3ateieM. [lokazaTenbHas gynknus. [lokazaTejbHble ypaBHEHUST U
HepaBeHCTBa» 12 4.

1 CreneHs ¢ pallMOHAIBHBIM MTOKa3aTeleM 2 https ://www.vaklass.ru/p
2 ITpeobpazoBanue BBIPAKECHUH, colepiamux | o _
palMOHAIIbHbIC CTEIICHU https://sdamgia.ru/
3 [NokazatenbHble ypaBHeHI/ISI“I/I HepaBeHCTBa https://mathlesson.ru/
4 IMokazatenbHas yHKIU, €€ cBOICTBA U rpaduK 1
KouTpoabHnasn padora Ne 1 mo Teme "CremeHb ¢ https://www.time4math.ru/
5 panMoHalLHBIM  moka3ateiem.  [loka3zarenbHas 1
dyHkuus. IMoka3aTeabHbIe ypaBHeHus " https://m.edsoo.ru
HepaBeHCTBa" ht'[QS//fOXfOI’dFU/
Pa3ngen «Jlorapudmuyeckas pynkuus. Jlorapudmudeckne ypaBHeHHs H HEpaBeHCTBay 12 4.
Jlorapu¢m uncna 2 https ://www.yaklass.ru/p
7 [TpeoOpa3oBaHue BhIpaKEHUH, COAEPIKALIUX JTOTapUPMBI 4 .
https://sdamagia.ru/
Jlorapupmudeckne ypaBHEHHUs 1 HEPABESHCTBA 4
https://mathlesson.ru/
9 Jlorapupmudeckas GyHkuus, eé cBoiicTBa u rpaduk 2 hittps://www.time4math.ru/

https://m.edsoo.ru
https://foxford.ru/

Paznen «Tpuronomerpuyeckne GpyHkuuu u ux rpaduxu. TpuronHomerpuyeckne HepaBeHcTBa» 9 4.

10 Tpuronomerpudeckue GyHKIUH, MX CBOHCTBA U rpadUKU 4 https ://www.yaklass.ru/p

11 IIpumepbl TPUrOHOMETPUYECKUX HEPABEHCTB 4 https://sdamaia.ru/
KounrpoabHas pa6ora Ne 2 1no Teme https://mathlesson.ru/
"Jlorapupmuveckass ¢ynknusa. Jlorapupmuueckue

12 ypaBHenusi W HepaBeHcTBa.Tpuronomerpuyeckue | 1 https://www.time4math.ru/
¢Gyskumn um  ux rpapuxku.Tpuronomerpuyeckue
HepaBeHCTBa" https://m.edsoo.ru

https://foxford.ru/

Paznen «IIponsBoanas. [Ipumenenne npon3BoaHoii» 24 u.

13 MeTox MHTEpBAJIOB JJIs pEIICHIS HEPAaBEHCTB 3 https -//www.vaklass.ru/p
14 [TpousBonHas QyHKIMH 2

15 T'eoMeTpruecKuit M PU3MIECKUN CMBICI IPOM3BOTHON 2 https://sdamgia.ru/

16 [TpousBosHbIE dIIEMEHTAPHBIX (QyHKIMI 2
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https://sdamgia.ru/

HpOPI?,BO,HHaﬂ CYMMBI, IPOU3BECACHNA, qacTHOT'O

https://mathlesson.ru/

17 o 3
GbyHKIHN
18 [IpumMeHeHrEe TPOU3BOIHOM K MCCIETOBAHMIO (DYHKITHIA 4 https://www.time4math.ru/
Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBI https://m.edsoo.ru
19 Haxoxnenne HanOoMbIIETO U HANMEHBIIIETO 3HAYCHUS 7 https://foxford.ru/
(YyHKIMM Ha OTpe3Ke
20 Konrpoabnas padora Ne 3 mo teme "IIpomsBoanas. 1
I[Ipumenenune npou3BoaHOM"
Paznen «uTerpan u ero npumMeHenns» 9 4.
21 IepBooOpasnast. Tabnuia nepBooOpa3HbIX 2 https ://www.yaklass.ru/p
Wnrerpan, reoMeTpuueckuii M (GU3NUECKUNH CMBICT .
22 HHTErpana 3 https://sdamgia.ru/
https://mathlesson.ru/
23 Berruncnenne HHTErpaja 1o (opmyse 4 https://www.time4math.ru/
Herorona—JleitbHura
https://m.edsoo.ru
https://foxford.ru/
Paziknen «Cucrembl ypaBHeHui» 12 4.
24 CucTteMbl TMHEWHBIX ypaBHEHUI 2
https ://www.yaklass.ru/p
o5 PeIlIej—II/Ie TIPHKJIA/IHEIX 32721 € NOMOLIBIO CHCTEMBL 2
CucteMbl M COBOKYIHOCTH ILENBIX, pPallMOHAIbHBIX,
26 UPPALHOHAIBHBIX, TOKA3aTEIbHBIX, JJOTapU(PMUIECKIX 4 https://mathlesson.ru/
YPaBHEHUI U HEPABEHCTB _
97 Hcnonp3oBanue rpadukoB GYHKIUH A1 pEIICHHS 3 https://www.time4math.ru/
aBHEHUI U CHCTEM
b " https://m.edsoo.ru
28 Kontpoabunas pagora Ne 4 mo Ter" Hurerpan u ero 1 https://foxford.ru/
npuMeHeHusi. CucreMbl ypaBHeHMIt
Paznen «HaTtypasibhble U Hesble Yucaa» 6 4.
29 HatypanbsHble U 1ienble yHcia B 3a/Jadax U3 peaibHOMN 3
KHU3HU
30 IIpu3Haky AeIUMOCTHU LEJIBIX YUCET 3

Pa3ngen «IloBTOpenue, 06001eHNEe, CHCTeMATH3AN M 3HAHTID» 18 4.

IToBTOpenue, 0000IICHHE, CHCTEMATU3AIUS 3HAHUM.

https ://www.yaklass.ru/p

31 v 6
paBHEHHUs
- IToBTOpeHME, 06OOIICHNE, CHCTEMATH3AIMS 3HAHMIA. A https://sdamgia.ru/
Hepasencrpa
T 606 o https://mathlesson.ru/
33 OBTOpEHHE, 00O0UICHHE, CHCTEMATH3AIMS SHAHMU. 5
Cuctemnt ypasuennii https://www.time4math.ru/
[ToBTOpenue, 060OIIEHNE, CHCTEMATH3AIUS 3HAHMIA.
34 3 .
DyHKIUU https://m.edsoo.ru
35 HToroBasi KOHTPOJIbLHasK padoTa 2 https://foxford.ru/
102

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

(x/p - 6)
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