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IlosicHuTeILHAS 3aIUCKA

Pabouas nporpamma y4eOHOTO Kypca «Anredpa n Hayalla MaTeMaTHYECKOTo aHaIu3ay» 6a30BOT0O
ypoBHs i o0yqaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEAHEro o0mero oopa3oBaHus, ¢ yaéTom
COBPEMEHHBIX MUPOBBIX TPEOOBaHUM, IPEIBABIAEMbIX K MATEMAaTHYECKOMY 00pa30BaHUIO, U
TpaIUIMiA POCCUIICKOTO 00pa3zoBaHms. Peanuzamyst mporpaMMbl 00ecCIieunBaeT OBJIaICHHIE
KIIFOYEBBIMU KOMIICTCHIHUAMHA, COCTABIAIOIIUMHA OCHOBY JIs1 CAMOPA3BUTHA U HCIIPEPBIBHOT'O
00pa3oBaHusl, IIEIOCTHOCTh OOMIEKYIBTYPHOTO, INAYHOCTHOTO M TIO3HABATEIILHOTO PA3BUTHUS

JUYHOCTH 00y4aromIuxcsl.



Ilean yyedHoOro Kypca

Kypc «Anrebpa u Hauvasa MaTeMaTHUECKOTO aHAlM3a» SIBJSIETCS OJHUM U3 Hauboliee
3HaYMMBIX B MPOTPaMME CTapIIeii IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y [UIsi M3y4eHHUs BCEX €CTECTBEHHO-HAayYHBIX KYpCOB, a C JpYyroi
CTOPOHBI, (OPMHPYET JIOTHYECKOE H aOCTPAaKTHOE MBIIUICHHE YYalluxcs Ha YpOBHE,
HEOOXOMMOM [T OCBOCHHSI KYpCOB MH(POPMATUKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH.
B pamkax maHHOro Kypca ydamuecs OBJIaJIEBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHHUSI B MaTeMaTH4YeCcKoi Gopme.

Kypc anredpbl n Hagaa MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJbIBAET OCHOBY JJISl YCIICIIHOTO
OBJIaACHUA 3aKOHaMH (bHSI/IKI/I, XHUMHU, 6I/IOJ'IOFI/II/I, IIOHUMaHUusA OCHOBHBIX TCH}ICHHI/Iﬁ
SKOHOMMKH M OOIIECTBEHHOM JKHU3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTCPHBIX TCXHOJIOTHAX, YBEPCHHO HCIIOJIB30BATH UX B HOBCGHH@BHOﬁ JX3HU. B TOXKE
BpEMsd OBJIAJICHUC a6CTpaKTHBIMI/I N JIOTUYECKHU CTPOrMMHU MAaTEMaTHYCCKHMMHU KOHCTPYKIOUAMUN
pa3sBUBACT YMCHUC HaXOAUTbh 3aKOHOMEPHOCTH, 000CHOBBIBAaTL HMCTUHHOCTD YTBCPKIACHUAA,
UCIO0JIb30BaTh 0000IIEHHEe M KOHKpPETH3allMio, a0CTparMpoBaHUE U aAHAJIOTHIO, (OPMUPYET
KpC€aTHUBHOC U KPUTUYCCKOC MBIIIJICHHUE. B X0J€ U3Yy4YCHUA aﬂre6p51 1 Ha4dYaJl MaTEMaTU4YCCKOIo
aHaNIM3a B CTapUIeH IIKOJIC yJalluecs MOJIy4aroT HOBBIM OMBIT pElIeHHs NMPHUKIAJHBIX 3a1ad,
CAMOCTOSITEIFHOTO ~ MOCTPOCHHUS MaTeMaTHYeCKHX MOJeJeld  peajbHbIX CHTyauuid U
MHTEPIIPETAlMN  TIOJYYEHHBIX pEIICHHWH, 3HAKOMSITCS C TPHMEpPaMH MaTeMaTH4eCKHX
3aKOHOMEPHOCTEH B TPHPOJE, HAYKEe W B HMCKYCCTBE, C BBIJAIOLNIMMHUCS MaTeMaTH4YeCKHMHU
OTKPBITHSAMH U X aBTOPAMH.

Kypc oOmamaer 3HaYMTENBHBIM BOCIHUTATEIBHBIM ITOTEHIIMAIOM, KOTOPBIH peaan3yercs
Kak yepe3 y4eOHBI Marepuall, CHOCOOCTBYIOMNN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS,
TaK W dYepe3 cHeuupuUKy Yy4eOHOW JeATEeTbHOCTH, TpeOylomeil CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, TPOJOJDKUTENIBHON KOHIIGHTPAllMM BHUMAaHUS M OTBETCTBEHHOCTH 32
TIOJTy4EHHBIH Pe3ybTar.

B ocHoBe meronuku oOyueHus anreOpe M HadalaM MaTeMaTH4eCKOTO aHAlU3a JIC)KHUT
NeATebHOCTHBIA IPUHIUI 00yJYeHUs.

CrpykTypa Kypca «Anredpa u Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOLIHe
coJiepKaTelbHO-METOIMUECKUe JIMHUU: «Uuciaa U BBIYMCIHCHUS», «DYHKIMM M Tpaduxmy,
«YpaBHEHUS U HEpaBeHCTBa», «Hauana mMaTeMaTH4ecKOro aHanu3a», «MHOXECTBa U JIOTHUKaY.
Bce ocHOBHBIE coJliepKaTeabHO-METOMYECKUE JIMHUM H3Y4aroTcs Ha MPOTSHKEHUHU JIBYX JIeT
oOy4yeHHs: B cTaplieil IIKoJie, eCTECTBEHHO NOMOJHSISA APYT Ipyra M IMOCTENEeHHO HACHIAsCh

HOBBIMU TEMaMU U pas3aciiaMu. I[aHHBIﬁ KypC SBJACTCA UWHTCIPATHUBHBIM, IIOCKOJIBKY



oObenuHsieT B ce0e CoJepKaHME HECKOJbKMX MaTeMaTWYeCKUX AUCHUIUIMH: anredpa,
TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOKECTB U J1p. I1o Mepe Toro kak yuamuecs
OBJIaZICBAIOT BCE OoJiee IMMPOKMM MATEeMATHYECKUM ammnapaToM, y HHUX IIOCIIEJOBATEIbHO
(dopMHUpyeTCSI U COBEPIICHCTBYETCS yMEHHE CTPOHWTh MAaTEeMAaTHYECKyI0 MOJENb pPeabHOM
CUTYyallMl, MPUMEHSTh 3HAHUS, MOJYYEHHbIE B Kypce «Airedpa M Hadaja MaTeMaTH4YECKOIO
aHaJIM3a», JUISl PEIICHUs] CaMOCTOSITENIbHO C(OPMYIMpPOBAaHHONM MaTeMaTUYeCKOM 3anadu, a
3aTeM MHTEPIPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT.

CopepxarenbHo-MeToAMuYecKass  JuHUS  «Yuena W BBIUMCICHHUS)  3aBEpIIAET
(hopMHpOBaHHE HaBBIKOB MCIIOJIBb30BaHUS JAEUCTBUTEIBHBIX YHCET, KOTOpOe OBLIO HayaTo B
OCHOBHOI mikoJsie. B crapmeil mkosne ocoboe BHUMaHue yaenseTcs: GOpMUPOBAHUIO MPOYHBIX
BBIYHMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s HCIOJIb30BAHUE PA3IMUYHBIX (HOPM 3arucu
JNEHUCTBUTEIBHOTO 4YHUCJIA, YMEHHE PpANMOHAIBHO BBINOJHATH JEWCTBUS C HHUMH, JIeJaTh
NPUKUAKY, OLEHUBaTh pe3ynpraT. OOydaromuecs NOMYy4YarOT HAaBBIKU MHPUOIHKEHHBIX
BBIYUCJICHUH, BBITIOJIHCHUS JEUCTBUH C YHCIaMH, 3allMCAaHHBIMU B CTaHIApTHOU Qopme,
WCIIOJIb30BAHNS MATEMATUYECKUX KOHCTAHT, OLICHNBAHUS YHMCIIOBBIX BBIPAKEHUM.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pealU3yeTcss Ha MPOTSKEHUH BCEro OOy4deHHs B
CTaplied IIKOJE, IOCKOJIbKY B KaXXIOM pas3jene MNporpaMMmbl MPEAYCMOTPEHO pEIICHUE
COOTBETCTBYIOIINX 3a4a4. OOyyaroluecs: OBIaeBAIOT PA3IMYHBIMU METOIaMU PEILIEHUS LENbIX,
paloOHaIbHBIX, HPPALMOHANIBHBIX, MOKA3aTEIbHbBIX, JIOTAPU(PMUIECKIX U TPUTOHOMETPUUECKUX
YPaBHEHUI, HEPABEHCTB U UX cucTeM. lloslydeHHbIe yMEHMS MCHOJIb3YIOTCS MPU UCCIEA0BAaHUN
(GYHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, pElIeHUH MPUKIAJAHBIX 33/a4 W 33/a4 Ha HaXOXJICHUE
HauOOJBIINX U HAUMEHBIINX 3HaUeHUN GyHkuuu. JlaHHasg cojepKaTesbHas JTUHUS BKIIIOYAET B
cebs Takxke (QOPMUPOBAHHME YMEHUN BBIMOJIHATH pacuérel 1Mo ¢opmysnam, npeoOpa3zoBaHUs
LENbIX, PAalMOHAIBHBIX, HUPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe
BBIPOKEHUH, COJEpXKAIIUX CTENeHW M Jjorapudmel. brarogaps u3ydeHHIO aireOpanyeckoro
MaTepuasna MPOUCXOAUT JalbHeHIlee pa3BUTHE AITOPUTMHUUECKOTO U aOCTPAKTHOTO MBILIUICHUS
ydammxcsi, (OPMUPYIOTCS HAaBBIKH JEAYKTUBHBIX PACCyXICHHH, paboThl C CHUMBOJIbHBIMU
dbopmamu, mpecTaBICHHs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJEC PAaBEHCTB M HEPABEHCTB.
AnreOpa npeanaraet 3pQeKTHBHbIE HHCTPYMEHTHI ISl pelleHHs] TPAaKTUYECKUX U €CTECTBEHHO -
Hay4yHBIX 3aJa4, HaIrJIJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAyKH.

ConepxaTtenpHo-MeToAMUeCcKast JIUHUS «DYHKIUU U rpadUKHW» TECHO MNeperuieTaercs ¢
JPYTHUMH JIMHUSIMH Kypca, IIOCKOJBKY B KaKOM-TO CMBICIE 3alaéT IOCIEN0BaTEIbHOCTh
u3yueHus Marepuana. M3yueHue CTENeHHOH, MOKa3aTeNbHOW, Jorapu@MuyecKod u

TPUTOHOMETPUYECKUX (DYHKIUI, WX CBOWCTB M TpaUMKOB, UCHOIb30BaHUE (QYHKIMH IS



pelieHus 3aja4 U3 JIPYruxX Y4eOHBIX MPEIMETOB W PEalbHOW JKU3HH TECHO CBS3aHO KakK C
MaTeMaTHYEeCKUM aHAIM30M, TaK M C PEIICHHEM YpaBHEHMI U HepaBeHCTB. [Ipu 3Tom Oosibioe
BHUMaHUE yaeiseTcss (GOPMHUPOBAHHIO YMEHHUS BBIpAXaTh (OpPMYyJIaMU 3aBUCHUMOCTH MEXKIY
pPa3IMYHBIMU BEIUYMHAMHU, HWCCIICIOBATh IIOJyYCHHBIC (YHKIMH, CTPOUTh UX TpaduKu.
Marepuan »5TOW conep)KaTeIbHOW JIMHUM HaleJIeH Ha pa3BUTHE YMEHUW W HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMH B Pa3MyHONW  (opme:
AQHAIMTHYICCKOW, Tpaduyeckol W clIoBeCHOW. Ero wu3ydeHue CmocoOCTBYeT pa3BHTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OO0OOIIEHWI0O W KOHKpETH3alluW,
HCIIOJIB30BAHUIO aHAIOTHIA.

ConepxxarenbHast nuHus «Havama MareMaTnueckoro aHajii3ay IO3BOJSIET CYIIECTBEHHO
pacHIUPHUTh KPYT KaKk MaTEMaTUYECKUX, TaK U MPUKIAAHBIX 3a/1a4, TOCTYITHBIX 00yJaroumcs, y
KOTOPBIX MOSBIISIETCSI BO3MOXKHOCTD MCCIIEIOBATh U CTPOUTDH Tpaduku HyHKITUH, ONIPEACIIATh UX
HauOOJIBIIINE W HAMMEHBIITNE 3HAUYCHUS, BBIUYUCIATH ITJIOMAanu Guryp u oObEMBI TN, HAXOIUTh
CKOPOCTH U YCKOpeHHs mporieccoB. JlaHHas coaepkarenbHas JMHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOEHHUS MAaTEMAaTUYECKUX MOJENed pEalbHBIX CHTYalluid, HaXOXICHUS
HaWJIy4dIIero pemieHus] B TPUKIAJHBIX, B TOM YHCIE COIMATBHO-dKOHOMUYECKUX, 3ajadax.
3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO aHaJu3a CIHOCOOCTBYET pa3BUTHIO abCTPaKTHOTO,
(hopMaTbHO-JIOTUYECKOTO M KPEaTUBHOTO MBINUICHUS, (OPMHPOBAHUIO YMEHHUH pacrio3HaBaTh
MPOSIBJICHUST 3aKOHOB MAaTEMaTHKW B HayKe, TEXHHKE M HCKyccTBe. OOydarommecss y3HaKT O
BBIJIAIONIUXCS PE3yJabTaTax, MOJYYCHHBIX B XOJE Pa3BUTHUS MaTEeMaTHKU KaKk HAyKH, WM HX
aBTOpax.

ConepkarenbHO-MeToAMYecKass TuHUS «MHOKECTBA M JIOTHKa» B OCHOBHOM IOCBSIIEHA
AJIEeMEHTaM TEOPUH MHOKECTB. TE0PETUKO-MHOKECTBEHHBIC MPEICTaBICHUS IPOHU3BIBAIOT BEChH
KypcC IIKOJIBHOW MaTEeMaTUKH M IpeajaraioT HanboJiee YHUBEPCAIbHBIN S3bIK, O0BEIMHIIOMINMA
BCE pa3/eibl MaTEeMaTUKU M €€ TPHIOKEHWH, OHM CBS3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHMIUIMHBL B eAuHoe uernoe. [loaromy BakKHO AaTh BO3MOKHOCTH IIKOJBHHUKY MOHHUMATh
TEOPETUKO-MHOXKECTBEHHBIN SI3BIK COBPEMEHHOW MaTEMaTHKH M HCIIOJIBh30BaTh €ro s
BBIPKCHUSI CBOMX MBICJICH.

B kxypce «Anrebpa u Hayama MaTeMaTHYE€CKOTO aHAIHM3a» MPUCYTCTBYIOT TAaKKe€ OCHOBBI
MaTeMaTH4eCKOT0 MOJETUPOBaHUS, KOTOpbIe MpHU3BaHbl CPOPMHUPOBATH HABBIKH MOCTPOEHUS
MoJieNiel peasbHBIX CUTYallUid, UCCIeTOBaHUS ATUX MOJIENel ¢ MOMONIBIO anmnapara aireOpsl U
MaTeMaTHYECKOr0 aHajiu3a M WHTEPHpPETalMd TMOJIyYEHHBIX pe3yJabTaroB. Takue 3agaHus
BIUIETEHbl B KXl W3 Pa3[esioB IPOrpamMMbl, MOCKOJbKY BECh MaTepuald Kypca LIHPOKO

HCIOJIB3YCTCA JIA PCHICHUA ITPUKIIAJHBIX 3a/a4. HpI/I pCICHUN PCAIbHBIX MPAKTUYCCKUX 3a/1ayq



yJamiuecss — pa3BUBAIOT  HAONIOAATENIbHOCTb,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCHOJIb30BaTh AHAIOTHIO, 0000IIAaTh M KOHKPETH3UPOBaTh MpoOIIEeMYy.
JleaTenbHOCTh N0 (OPMHPOBAHUIO HABBHIKOB PEIICHHS MPUKIAJHBIX 3aJad OpPraHU3yeTcsl B

IpOILIecCce U3YUYCHUsI BCEX TEM Kypca «AireOpa 1 Hayalla MaTeMaTHYECKOTO aHAIN3ay.

MecTo y4e0HOr0 Kypca B y4eOHOM IJIaHe

B yueOHOM miaHe Ha M3y4eHHUE Kypca anreOpbl M Hayajl MaTeMaTHYECKOTo aHalu3a Ha 6a30BOM
ypoBHe oTBoaMTCs 2 yaca B Henento B 10 kiacce u 3 vyaca B Henento B 11 kiacce, Bcero 3a jiBa

rosa o0y4yenust — 170 gacos.



Coaepikanue yueOHOro Kypca

10 kaace

Yuciia 1 BbIYMCTICHUSA

Parmonanbubie uncina. OOBIKHOBEHHBIE U JIECSITUYHBIE TPOOH, MPOLEHTHI, OECKOHEUHBIC
nepuoandeckue podu. ApupMeTHYeCKHe OmNepalud C  PAalUOHAIBHBIMH  YHCJIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BbIpaKeHHWW. [IprMeHeHne npoOel W MPOUEHTOB Ui peIIeHHS
MPUKIIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIEH 3HAHUH U pealbHOW KU3HHU.

JleiicTBuTenpHble uncna. PanmoHanbHble M HMppalMOHAIbHBIE YHCiIa. ApUpMETHYECKHE
orepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ menbiM mokasareneM. CranmapTHas ¢opma 3amucu JCHCTBUTEIHHOTO YHCIIA.
Ucnonb3oBanue mnoaxonsuiel (GopMbl 3amucH  JEHCTBUTENBHBIX YHUCEN JUISL  PELICHHS
MPAKTUYECKHX 3a/1a4 U NIPEICTABIICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypalibHOM creneHu. JlelicTBUs ¢ apuMeTHYECKUMHU
KOPHSIMH HATypaJIbHOW CTEIICHMU.

CuHyC, KOCMHYC M TaHI'€HC YHUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa 1 TOX1€CTBEHHbIE IPEOOPa30BaHUSL.

IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaXeHUH. OCHOBHBIE TPUTOHOMETPHUYECKHUE
hopmyIIBI.

VYpaBHeHHMe, KOopeHb YypaBHeHHs. HepaBeHCTBO, pemieHue HepaBeHCTBA. Meton
HUHTEPBAJIOB.

Pemienue nensix 1 ApoOHO-PALMOHANBHBIX YPaBHEHUI U HEPABEHCTB.

Pemenune nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPABHEHUM.

IIpumeHeHre ypaBHEHHMI M HEPABEHCTB K PELICHUIO MaTEMaTHMYECKHUX 3a/lad U 3a1ad u3
pa3nUYHbIX 00JacTel HAYKH U pearbHOM JKU3HU.

DyHKIUM U rPauKu

Oynkiys, cnocoOsl 3aganus pyHkuuu. ['paduk pynknun. BzanmMuo oOpaTHbie GYHKIMH.

OO6nactp ompeseneHust 1 MHOXKeCTBO 3HaueHull ¢pynkuuu. Hymn gyaxmun. [Tpomexyrku

3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (PYHKITUH.



Crenennas (yHKUIMS ¢ HaTypaJbHBIM W IENBIM IOKa3zateneM. E€ cBoiicTBa u rpaduk.
CoiicTBa u rpaduk KOpHsS N-0i CTETICHH.

Tpuronomerpuyeckass OKpPYXHOCTb, ONpEACICHUE TPUTOHOMETPUYECKUX (DYHKIHMHA
YHUCJIOBOI'O apryMEHTA.

Hayana maTeMaTH4eCKOro aHaJIM3a

[locnenoBarenpHOCTH,  CcHOCOOBI  3aJaHus  mocieaoBarenbHOcTell.  MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernueckas U reomerpuyeckas  Inporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reoOMEeTpUYECKON MpPOTrpEecCHH.
@opMyiia CIOKHBIX IPOLEHTOB. MCnosab30BaHME NMPOTPECCUM Ul PEIICHUS PEealbHBIX 3aaad
MIPUKIIATHOTO Xapakrepa.

MHokecTBa M JIOTHKA

MHoOK€ecTBO, onepanuu Haja MHOKecTBaMmH. J(marpammbl Disiepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O aIllapara JUlsl ONUCAaHUs PEATbHBIX IPOLIECCOB U SBJIICHHUN, NPH
pELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX MTPEIMETOB.

Omnpenesnenue, Teopema, CIeJACTBHE, T0Ka3aTEIbCTBO.

11 KJIACC

Yuciia 1 BbIYMCTICHUS

Harypaneublie u nensie yncina. [Ipu3Haku 1e1MMOCTH LIETbIX YUCE.

Crenesb ¢ palnOHaNbHBIM MOKa3atenaeM. CBONCTBA CTEIECHH.

Jlorapudm yucna. JlecaTuuHbIe U HATYypajIbHbIE JOrapru(MBbI.

YpaBHeHUs] M HEPABEHCTBA

[IpeoOpazoBanHue BbIpaKEHHH, COIEPKALTUX JTOTapU(pMBI.

[IpeoOpazoBanue BEIpAXKEHH, COIEPIKALTUX CTEIICHH C PAIMOHALHBIM MTOKA3aTEIIEM.

[IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHHS 1 HEPABEHCTBA.

Cucrembl IMHEWHBIX YpaBHEHHI. PellleHne npukiagHbiX 3a4a4 ¢ TOMOIIbIO CUCTEMBbI
JIMHEWHBIX YPaBHEHUH.

CucteMbl ¥ COBOKYITHOCTH PAallMOHAIBHBIX YPAaBHEHHI U HEPABEHCTB.

[IpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTUYECKUX 3a1ad U

3aa4 U3 pas3IMIHbIX obOmacrei HAayKU U peanLHoﬁ KH3HMU.



DOYyHKIUM U TPaPUKU

Oyukius.  [lepuoamyeckue  ¢yHkumu. [IpoMeXyTkM  MOHOTOHHOCTH — (DYHKITHH.
MakcumMymbl 1 MUHMMYMbI ¢GyHKunu. HaunGonbliee u HauMmeHbllee 3HaueHHE (DyHKIMH Ha
IIPOMEXKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U TpadUKH.

[Toxa3zaTenpHas u norapudmMudeckas GyHKIUU, UX CBOMCTBA U TpadHUKH.

Wcnonb3oBanue rpadukoB (GyHKIUE 11 peICHUS] YPABHCHUHN U JTMHCHHBIX CUCTEM.

Ucnonws3oBanue rpadukoB HyHKIIUN I UCCIIEIOBAHMS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT [P PELICHNUH 33]a4 U3 JPYrux Y4eOHBIX IPEIMETOB U PEabHOM KU3HU.

Hayana maTreMaTH4eCKOro aHaJM3a

HenpepriBHble GyHKIIMN. MeTo MHTEPBAJIOB AJIsl pELIEHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpruueckuit 1 Gpru3nUecKuil CMBICT POU3BOIHOM.

[IpousBoHbIe 3MeMEHTApHBIX QYHKUUNA. DOpMYIIbl HaXOXKACHUS MPOU3BOJHOM CYMMBI,
MIPOM3BEACHUS U YACTHOTO (PYHKLUH.

[IpumeHeHue npou3BOIHON K HCCIeI0OBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTbh M DKCTPEMYMBI.
Haxoxaenne Hanbob11ero 1 HaMMEHbLIEro 3HaueHus: (PYHKIIMKU Ha OTPE3KeE.

IIpumeHeHNEe POU3BOAHOM [UI HAXOXKICHHUS HAWIY4LIETO PEIICHUS B MPUKIAIHBIX
3ajauax, AJs OIpeaesIeH sl CKOPOCTH Ipoliecca, 3alaHHOro (OpMyIIoN Wi rpadukom.

[TepBooOpa3nas. Tabmauia nepBooOpa3HbIX.

HHterpain, ero reoMeTpuveckuii U GU3NYECKU CMBICI. BpluncieHne uHTErpaga mo

dbopmyne Hetorona—JleiiOHuIa.



IInanupyemble pe3yJibTaThbl

OcBoenne ydebHoro mpeamera «Maremaruka» IOJDKHO oOecrednBaTh JOCTHDKCHHE HA
YpPOBHE CcpefaHero oOmiero o0pa3oBaHUs CIEAYIOMIMX JIMYHOCTHBIX, METaNpeIMETHBIX U

IIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE Pe3yJbTaThI

JIn4HOCTHBIE PE3YNbTAThl OCBOEHUS IpOrpaMMbl ydyeOHOro mnpeamera «MaremMaTuka»
XapaKTepPU3YIOTCS:

I'paxxraHckoe BocIMTaHuE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKOM TO3MIMH OOy4alomierocss Kak aKTHBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHMCKOTrO OOIIEeCTBa, MPEACTAaBICHHEM O MaTeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBIEHUH, MNpOUEAYyp TpakJaHCKOro o0IiecTBa
(BBIOOpBI, OMpPOCHl W TIp.), YMEHHEM B3aWMOJIEHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C UX PYHKLIUIMH U Ha3HAYCHUEM.

[TatrproTHyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCHICKOMN Ipa’kIaHCKOW MACHTHYHOCTH, YBaKEHHUS K MPOLLIOMY
W HACTOSIIEMY pPOCCHMCKOM MATEMATHKH, LEHHOCTHBIM OTHOLIEHUEM K JOCTHKECHHSIM
POCCUHCKMX MAaT€MaTHKOB M POCCHUHCKOW MAaTEMAaTHUYECKOW ILIKOJbL, K HCIOJIb30BAHUIO ITHX
TOCTHKEHHUM B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIYXOBHBIX IIEHHOCTEHl pOCCHHCKOro Hapojaa; cHOpPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOT0 MOBEJACHUS, CBSA3aHHOTO C IMPAKTUYECKUM NMPUMEHEHUEM
JOCTH>KEHHM HAyKH U JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOHYHBOTO OYyIyIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K MHPY, BKIIOYAas  OCTETUKY  MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, peleHUH, pacCyKIACHUH; BOCHPUUMUYUBOCTBIO K
MAaTeMaTHYE€CKUM acCIeKTaM pa3IMYHbIX BU/IOB UCKYCCTBA.

®u3nuecKoe BOCIUTAHUE:

chOpPMUPOBAHHOCTHIO YMEHHsI TPUMEHSTh MaTeMAaTUYeCKHUE 3HAHHUS B HHTEpecax
310poBOr0 M 0e30MmacHOro oOpa3a *U3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0POBBIO

(3m0poBoe mHUTaHUe, cOANaHCUPOBAHHBIN PEXXUM 3aHATHI M OTAbIXa, peryinspHas (uznyeckas



AKTUBHOCTb); (PU3UYECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JIESITCILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpodeccHOHATLHOM JEeSITETLHOCTH, CBA3aHHBIM C MAaTEeMATUKONW M €€ MPUIIOKCHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oynaymiei mpodeccuu U peain30BhIBATh COOCTBCHHBIS
KU3HEHHBIC TUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHMUYE€CKOMY OOpa3oBaHUIO U
caM000Opa30BaHUI0 Ha TPOTSDKEHWH BCEW J>KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNr MPaKTUYECKUX 3a]1a4 MaTEeMaTHIECKON HATIPABICHHOCTH.

DKOJIOTUYECKOE BOCITHTAHHE:

c(hOpMUPOBAHHOCTHIO HKOJOTUYECKOW KYJIbTYPhl, TOHMMAaHUEM BIHUSHUS COLMAIBHO-
SKOHOMUYECKHUX IPOIIECCOB Ha COCTOSIHWE TPUPOJHON W COIHMAIBHOW Cpeabl, OCO3HAaHUEM
rI00abHOTO  XapakTepa  JKOJIOTHYECKHMX  MpoOieM; OpHeHTanuued Ha  TpUMEHEHHe
MaTeMaTHYECKUX 3HAHWUU JJIs pelieHus 3a7a4 B 00JIACTH OKPYXKAIOMIEH CPeJibl, TIIaHUPOBAHMS
MTOCTYIKOB ¥ OIICHKH WX BO3MOXKHBIX TIOCIICJCTBUN TSI OKPY>KAFOIICH CPeJIbI.

[lenHOCTH HAyYHOTO MTO3HAHMUS:

c(hOpMUPOBAHHOCTBIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTHUKH, MOHUMaHUEM MaTeMaTHYeCKON HayKHu Kak chepbl
YEJIOBEUYECKOM NEATeIbHOCTH, TANOB €€ Pa3BUTHs M 3HAYUMOCTH JUIsSl Pa3BUTHS ITUBUIN3AIINM,
OBJIQJICHUEM SI3BIKOM MAaTeMaTHKA W MAaTeMaTHYEeCKOM KyJbTYpOW KaK CpPEICTBOM ITO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIISATH IPOCKTHYID M HCCICIOBATEIbCKYIO JCATEIHHOCTh

HUHAUBUAYAJIIbHO U B I'PYIIIIC.

MertanpeaMeTHble pe3yJibTaThbl

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbl y4eOHOTO mpeamera «MaTeMaTHKa»
XapaKTEepU3yIOTCS  OBJIQJICHUEM  YHUBEPCAJIbHBIMU  HO3HAGAMENbHBIMU  OeliCmEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyIAMUBHbIMU
0eticmeusMU.

1) Vuusepcanvnvie noznasamenshuie oeticmaus, obecnequsarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYEcco8 0Oy4aouuxcs (0c6oeHue mMemooo8 NO3HAHUSL OKPYICAoue20 Mupd,
npUMeHeHUe JT02UYEeCKUX, UCCTe008AMeNbCKUX Onepayutl, ymeHutl pabomams ¢ uHgopmayuet).

ba3oBrle nornueckue neiicTBUA:



® BBIIBIATH M XapaKTEPU30BaThb CYIIECTBEHHBIC NMPHU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy MOHSATHAMHU; (OPMYIHPOBATH OIpPEICIICHUS TOHITUM;
yCTaHABIMBATh CYIIECTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JUIsI 00O0OIICHIS
U CpaBHEHMS, KPUTEPUU TIPOBOJMMOTO aHAIN3A;

® BOCIpPUHHMATh, (POPMYIHpPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEILHBIC U
OTpHIIATENIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIKE; YCIOBHBIE;

®  BBIIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOPEUUS B (PaKTax,
JAHHBIX, HAONIONCHHUAX W YTBEPKACHUSX; IpemiaraTb KPUTEPUU IS BBISBICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;

e JenaTh BHIBOJBI C HMCIIOJE30BAaHHEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX W MHIYKTHBHBIX
YMO3aKIIIOYeHUH, YMO3aKIIIOUSHUH 10 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITENIFHO JIOKA3aTeIhCTBA MATEMATHYECKUX YTBEPKIACHUHN (TIpSIMBbIe
W OT TPOTHBHOTO), BBICTPAWBATH APTYMEHTAIMIO, TPHUBOIUTH IPHUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHSI M BBIBOJIBI;

e BbIOMpaTh croco0 pemieHUs y4eOHOM 3agaun (CpaBHMBAaThb HECKOJIBKO BapHAaHTOB
perieHus, BEIONpaTh HanboJiee MOAXOSIINN ¢ y4ETOM CaMOCTOSTENILHO BBIICIEHHBIX
KpUTEPUEB).

bazoBbie nccnenoBaTeTbCKUE TEHCTBUS:

® WCNOJB30BAaTh  BOIMPOCHI KAk  HCCIEAOBATENCKANW  HWHCTPYMEHT  ITO3HAHWS,
(hopmyIupOBaTh BOMPOCH], (PUKCHUPYIOIIKE MTPOTUBOPEUYHNE, TPOOIEMyY, YCTaHABINBATh
HUCKOMOE W JaHHOe, (opMUpOBaTh THIIOTE3Y, ApPTryMEHTHPOBATH CBOKO TIO3HIHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEeI0OBaHUE II0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa, SBJICHHUA, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEX Iy 00bEeKTaMHU, SBICHUSMU, POLIECCAMU;

® CcaMOCTOATENbHO (opMyaupoBaTh OO0OOIEHUS W BBIBOJABI IO  pe3yJabTaTaM
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJyUYEHHBIX
pe3ynbTaTOB, BEIBOJIOB U 000OIICHUH;

® [IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE MPOIIECCA, & TAKKE BBIIBUTaTh MPEINOI0KEHHS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pabota ¢ nuadpopmanmeii:

® BBIABIATH JeUIUTHI HH(OPMALIMHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUIS pEIICHUS 3a/1a4H;

e BbIOMpaTh HWHGOPMALMI0O W3 KMCTOYHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATb,
CUCTeMAaTU3UpPOBaTh U MHTEPHPETUPOBATH MH(OPMALMIO PA3NUYHBIX BUIOB U (popm
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HWH(MOpMalLMIO, TMPEACTaBIATh €€ B  pa3auuHbX (opmax,
WJLTIOCTPUPOBATH TpadudecKH;

® OIICHUMBaTh HAJAEKHOCTh HUHPOPMALUU MO CaAMOCTOSATENBHO C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvhvle KOMMYHUKAMUGHBIE OCliCmEUs, 00ecneuueaom c@hopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YUAIOUUXCAL.

Oouienue:

® BOCHPUHHMMATH U (OPMYIUPOBATH CY)KJICHHUS B COOTBETCTBHH C YCIOBHSMU U LEISIMHU
oOI1eHus; ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y pPELICHMs 33auld, KOMMEHTUPOBATh
IIOJTy4EHHBIN pe3ysbTaT;

B X0JIe 00CYKJICHUS 3a]]aBaTh BOIIPOCHI 0 CYILECTBY 00CYKIaeMON TEMBI, IPOOIEMBI,
pelmaeMoil  3aJauyd, BbICKA3bIBATh WJEH, HAllEJIEHHbIE HA IOUCK  PELICHMS;
COMOCTABJIATh CBOU CYXKIEHHMS C CYXACHUAMM JIpYITMX YYaCTHUKOB JHUaJIora,
oOHapyXMBaTh Pa3IMune U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Gopme GpopMyarpoBaTh
pa3HOIJIacusi, CBOM BO3PAKECHMUS;

MIPEJICTaBIATh PE3Y/IbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS C Y4ETOM 3ajJay IMPE3CHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

MIOHMMAaTh M HUCIOJbB30BaTh MpEUMyIIecTBa KOMaHAHOW U MHJIMBUIYaIbHOU pPabOTHI
NP pelIeHMH Y4eOHbIX 3aJlady; IMPUHUMATh IeJb COBMECTHOH JeATelIbHOCTH,
IUIAaHUPOBATh OpraHMU3alMI0 COBMECTHOM palOoThl, pacrpeaeisTh BHUIbl padorT,
JIOTOBApUBATHCS, OOCYXJaTh TPOIECC W pe3yiabTaT padoTh; 0000ImaTh MHEHUS
HECKOJIBKHUX JTIOACH;

y4acTBOBATh B IPYMIOBBIX popmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBbIE
LIITYPMb» W MHBIE); BBINOJHATH CBOIO YacTb pPAabOThl M KOOPAMHHPOBATH CBOM
NEUCTBUS C IPYTMMH YI€HAMH KOMaH/Ibl; OLIEHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI
MPOJIYKT M0 KPUTEPHUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aMMOJICHCTBHSL.

3) YVuueepcanvnoie pecynamuensle oeticmausi, 0b6ecneuusarom GopmuposanHue CmvlCiLo8blxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranu3zanus:

COCTaBIIATh IUIaH, aliTOPUTM pELIEHUs 3a7adyd, BHIOMpPATh CHOCOO pelIeHus ¢ y4éTom
HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BAapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOpPMAITUH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAaMH II03HABAaTEIbHOM pe(IeKCUH KaKk OCO3HAHMs COBEPILIAEMBIX
JNEUCTBUH M MBICIUTENBHBIX IIPOLIECCOB, HUX pe3yJIbTaTOB; BIAJAETh CHOCOOAMU
CaMOIIPOBEPKH, CaMOKOHTPOJI Mpolecca M pe3yibTara pelIeHUs MaTeMaTHYecKOM
3aJauuy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HMKHYTb NP PELICHUH 3a7a4y, BHOCHTb
KOPPEKTHBBI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, AAHHBIX, HAWJEHHBIX
OLIMOOK, BBISBJICHHBIX TPYJHOCTEIH;

OLICHUBATb COOTBETCTBME pE3yJbTaTa LEIM U YCIOBHUSM, OOBICHATH HPUUYMHBI
JOCTIDKEHUSI WM HEJAOCTHXKEHHs pe3yibTaToOB JAEATENIbHOCTH, HAXOAWUTh OILIMOKY,
J1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJbTaThl

OcBoenue yqe6Hor0 Kypca «Aﬂre6pa U HaydaJla MAaTECMATHYCCKOI'0 aHAJIM34a» Ha YpPOBHC
CpCAHCTO O6IJ.ICFO 06pa30BaHI/I§I JOJDKHO obecneunBaTh AOCTUKCHHUEC CIICAYIOIHUX NPCIMCETHBIX
O6paSOBaTeJ'ILHI>IX pPE3YyIbTATOB:

10 kiaace



Yuciia v BHIYHCIEHUS

OnepupoBaTh MOHSATUSMU: PAIMOHATBLHOE W JICHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAS U
JecsITUYHast APOOb, TPOIICHTHI.

BeImoyHATE  apudMeTHUECKHE OINepalui C PalHOHATBHBIMH U JICHCTBUTCIBHBIMU
YUCJIAMH.

BreinonusaTe npuOmmKkEHHBIE BBIYUCICHUS, HWCIOJB3YS TMpaBWIa OKPYIJICHHS, JeNaTh
MPUKHUJIKY U OLICHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh MOHATHSIMH: CTEIICHb C IEJBIM TOKa3aTelieM; CTaHaapTHas (opMa 3amuicH
JNEHUCTBUTENHLHOTO YMCIA, KOPEHb HATYPaJbHOW CTETEHH; MCIIOJIH30BaTh MOAXOMASIIYI0 (opMy
3aMUCH JICUCTBUTEIBHBIX YHCEIT JJIs PEIICHHUS TPAKTHYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX.

OnepupoBaTh TOHATHUSMU: CHHYC, KOCHHYC ¥ TAHT€HC TPOU3BOJIBHOTO  yrja;
KCIIOJIh30BaTh 3aMTUCh TPOU3BOJIBHOTO yTIila uepe3 0OpaTHbIe TPUTOHOMETPUUECKHIE (PYHKITUH.

YpaBHeHUs1 U HEPABEHCTBA

OnepupoBaTh MOHSATHUSAMH: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; I€J0€, PAIMOHATIBHOE,
HppaIMOHAIEHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUIECKOE YPaBHEHHUE;

BreimonHsaTe  mpeoOpa3oBaHusT ~— TPUTOHOMETPUYECKUX  BBIPQKEHUHW W peIIaTh
TPUTOHOMETPUYECKHE YPaBHEHUSI.

BeImosHATE mipeoOpa3oBaHus MENBIX, PANMOHAIBHBIX W UPPAITMOHATBHBIX BBIPAKESHUN U
periaTh OCHOBHBIE THUITBI 1IEJIBIX, PAIIMOHATBLHBIX U HPPAIMOHATBHBIX YPABHEHHUH 1 HEPABEHCTB.

[IpuMeHsTh ypaBHEHHSI M HEPABEHCTBA ISl PEIICHUS MAaTeMaTHYEeCKUX 3a7ad U 3a7ad U3
pa3IUYHBIX 00JIACTEH HAYKU U peabHOM KU3HHU.

MonenupoBaTh peajgbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHHUs, HEpaBEHCTBA [0 YCJIOBHMIO 3aJayd, HCCIEIOBaTh IOCTPOCHHbIE MOJEIU C
MCI0JIb30BAHMEM anmapara ajreopsl.

@DYyHKIUM U TPaPUKU

OmnepupoBaTh MOHATUSAMU: (YHKITUSA, CIIOCOOBI 3amaHus (PyHKIMH, 00JaCTh ONpeneIcHus
Y MHOKECTBO 3Ha4eHUH QYHKIUH, TpaduKk QyHKIIHHM, B3aUMHO 0OpaTHBIC (PYHKIIHH.

OnepupoBaTb MNOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKUIUHU, HYIHM (PYHKIHH,
MIPOMEXKYTKU 3HAKOTIOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIMHA 71 pelIeHUs YPaBHEHU.

Ctpouth ¥ uuTaTh TpaduKku JTUHEHHOW (DYHKIIMH, KBAIPATHYHOW (PYHKIIMH, CTEIIEHHOM
(GYHKIHH C LIEeJIbIM MTOKa3aTeIeM.

Hcnonb3oBath rpaduku QyHKIUN Ui UCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEU IMPHU
pElIeHn: 3a/a4 U3 JPYrux y4eOHBIX MPEeIMETOB U PealibHOW >KU3HH; BBIpaXaTh (opMynaMu
3aBUCHUMOCTH MEX]ly BEJIHUYUHAMHU.

Havyana maTeMaTH4eCcKOro aHajimu3a

OnepupoBaTh MOHSATUSMHU: TOCIEI0BATEIBHOCTh, apupMeTHUYecKass M TIeOMETpHuYecKas
MIPOTPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yOBbIBaIOIIasi reOMeTpHUecKas MpOTPECcCHs, CymMmma
0ECKOHEYHO YOBIBAIOIIEH reOMETPUYECKON MPOTPECCHH.

3amaBaTh MOCIEA0BATENBHOCTH PA3TUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATENBHOCTEH M MPOTPECCUN MMl PEIICHUS] pPealbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JIOTUKA

OnepupoBaTh MOHATHAMHU: MHOXKECTBO, OMIEpPAIIMH HAJ MHOYKECTBAMHU.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlapar JUisl OIMCAHUs PEAIbHBIX IPOLECCOB
U SIBJIEHUM, IPU PEILIEHUH 3aJa4 U3 JIPYTrux y4eOHBIX IIPEIMETOB.
OmnepupoBaTb NOHATUAMU: OIPEACICHUE, TEOPEMA, CIIEACTBUE, TOKA3aTEIbCTBO.

11 kaacce

Yuciia ¥ BHIYHCICHUS

OnepupoBaTh MNOHATHSAMM: HaTypallbHOE, LIE€J0€ YMCIO; HCIOJb30BaTh IMPU3HAKU
JEIMMOCTH LIEJIBIX YHCEI, Pa3I0KEeHHe YUCIia Ha IPOCThIE MHOYKUTEIH JIJIsl pELIeHUs 3a/1a4.

OnepupoBaTh NOHATHEM: CTENIEHD C PAllMOHAIbHBIM [10Ka3aTeIeM.

OnepupoBaTh NOHATHAMHU: JIOTapUPM UnCia, JECITUYHBIE U HaTypallbHbIE JOTapU(MBI.

YpaBHeHus1 U HepaBeHCTBA

[IpumensaTs cBoiicTBa cCTemeHHW [Uisl TNpeoOpa3oBaHHsl BBIPAXEHHWH; ONEpUpOBaTh
MOHATUSMM: TIOKa3aTeJIbHOE ypaBHEHHWE M HEPABEHCTBO; pelIaTh OCHOBHBIE  THUIIBI
M0Ka3aTeIbHbIX YPABHEHUIN U HEPABEHCTB.

BoinmonHaTe npeoOpa3oBaHMsl BBIPAXKEHHH, COJAEp)KALIUX JIOTapu(MBbl; ONEpUPOBaTh
MOHATUSAMH: JIOTapU(PMUUYECKOE ypaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(MUUECKUX ypaBHEHUH U HEPaBEHCTB.

Haxoauts pemienus npocTeimmux TpUroHOMETPHUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ pellieHHe; UCI0JIb30BaTh
CUCTEMY JIMHEHHBIX YpaBHEHUH JJIsl pEelIeHUs IPAaKTUYECKUX 3a/1ad.

HaxonuTe pemieHust mpoCcTEUIINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX YPABHEHHUN U
HEPaBEHCTB.

MonenupoBaTh peajgbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIIEN0BATh TOCTPOECHHBIE MOJIEIH C
MCI0JIb30BAHMEM aniapara ajreopsl.

DyYyHKIUM U TPaUKU

OnepupoBaTh MOHATUSAMHU: TepuoAnyYecKas (QYyHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKU SKCTpeMyMma (YHKIHH, HauOoJblliee M HaMMEHbIee 3HAYeHUs (YHKUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIs HCCIeA0BaHUS (DYHKIIUY, 3aJaHHON TpadruKOM.

OnepupoBaTb  MOHATHSAMH:  TIpaduku  MOKa3aTeabHOW,  JorapupMuyeckod  u
TPUTOHOMETPUYECKUX (PYHKUMI; n300pakaTh X HA KOOPAMHATHOM IMJIOCKOCTH U MCIIOJIb30BATh
JUISl pEeLIEHUS YPAaBHEHUN U HEPABEHCTB.

N300paxkaTh HAa KOOPAMHATHOM TIOCKOCTH TpauKy JHMHEWHBIX ypaBHEHUH U
WCIIOJIb30BATh UX JJI PEUICHUSI CUCTEMBbI JIMHEUHBIX YPaBHEHUM.

Hcnonb3oBath rpapuku (QyHKIUN A7 KMCCIETOBAHUS MPOLIECCOB M 3aBHUCUMOCTEH W3
JOPYTrUX y4eOHBIX TUCIUILINH.

Havana maTteMaTH4ecKoro aHajimsa

OnepupoBaTb  HOHATUSMM:  HENpepbIBHAs  (QYHKIUS;  TNPOU3BOAHAA  (PYHKIUH,
HCIOJb30BATh T€OMETPUUECKUM U PU3NUECKUI CMBICI POU3BOAHOM [l pelIeHus 3a1ad.

HaxonuThk npon3BoHbIE 3JI€MEHTApHBIX (DYHKIUN, BBIYMCISATh TPOU3BOJHBIE CYMMBI,
MIPOU3BEJICHNUS, YACTHOTO (QYHKIIHIA.

Hcnonp3oBaTh NpPOM3BOJHYIO M HCCIelOBaHMs (YHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSATH PE3YyIbTAThl UCCIEA0BAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ui HAXOXKICHHUS HAWJIYULIEro PELIECHUS B NMPHUKIAIHBIX, B
TOM YHCJIE€ COLIMAIBHO-OKOHOMMUYECKHUX, 3a/1a4ax.



OmnepupoBaTh MOHATUAMU: IEPBOOOPA3HAS U HHTETPaJl; IOHUMATh T€OMETPUUECKUN 1
(bu3nvecKuil CMBICI HHTETpaa.

Haxonuts nepBooOpa3Hbie 3JeMEHTapHBIX (YHKUUN; BBIYUCIATH UHTETpai Mo (opmyse
Herorona—Jleitbuuna.

Pemate mpuknagHbie 3a1a4M, B TOM YUCIE COLUAIBLHO-DKOHOMHUYECKOTO U (PU3MYECKOTO

XapakTepa, CpeaACTBAMH MATECMATUYCCKOT'O aHaIn3a.



10

TemaTn4eckoe INIAaHUPOBaHHUE
RJacc

n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuecTBo yacoB

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTejibHbIE

pecypchbl

MHOK€eCcTBa palMOHAIIBHBIX U
JNEUCTBUTENLHBIX YHCcell. PaoHaabHbIe
YpaBHEHUS U HEPABEHCTBA

14

Oynkuuu u rpapuku. CTeneHb ¢ HeIbIM
[IOKAa3aTeIeM

ApubMeTnuecKkrnii KOpeHb N—OH CTETICHH.
WppatmonanbHble ypaBHEHUSI U HEPaBEHCTBA

18

DopMmyJIbl
TpuroHomerpuu. T puroHomeTpruyeckue
ypaBHEHUS

22

HOCJ’ICI[OB&TCJ'IBHOCTI/I U IIpOorpeccuun

[ToBTOpEeHUE, 0000IIEHNE, CUCTEMATHU3 AT
3HAaHUU

OBIIEE KOJIMYECTBO HACOB I1O ITIPOTPAMME

68




11 kaace

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
KosmnuecTBo yacos
n/n NMPOrpaMmblI o0pa3oBaTe/ibHbIE
pecypcsl
CreneHs ¢ parmoHaIbHBIM MTOKA3aTeIIeM. 12
1 [lokazarenpHas ¢pynkuus. [lokasarenpHbie
YpaBHEHHUS W HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckre ypaBHEHHS U 12
HEpPaBEHCTBA
Tpuronomerpuueckue GyHKINUN U UX 9
3 rpaduku. TpuroHomeTpruaecKue
HEpaBEeHCTBa
. 24
4 [IpousBonnas. [Ipumenenune mpou3BoIHOM
5 HHTerpan u ero npuMeHeHus 9
. 12
6 Cucrembl ypaBHEHUI
7 HarypanbHble u nensie yncna 6
8 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 18
3HAaHUU
102

OBIIEE KOJIMYECTBO HACOB I1O [TIPOTPAMME




10 KJIacc

[MoypouHoe niiaHupoOBaHMe

KoiunyecTBo yacoB
Ne i/ Tema ypoka
Bcero
1 MHoxecTBO, oneparuu Haj MHOX)ecTBaMH. [uarpammel Ditnnepa—Benna 1
9 Panmonanpublie yncia. OOBIKHOBEHHBIE U JECITUYHBIE JPOOU, IPOLIEHTHI, 0ECKOHEUHBIE 1
MePUOANYECKHIE ApoOU
3 ApupmeTrueckre oniepalyy ¢ paimoOHATFHBIMHI YHCIIaMH, TIPE00Pa30BaHMsI YHCIOBBIX 1
BBIpKCHUH
4 [Tpumenenue apoOeit ¥ MPOIIEHTOB ISl PEHICHUS PUKJIAIHBIX 33/1a4 U3 Pa3IMIHBIX OTpaciei 1
3HaHUH U peabHOM KU3HU
5 IIpumenenue apoGeit ¥ MPOLIEHTOB AJIs peIIeHUs IPUKIIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacien 1
3HAHWUW U PEaTbHOU KU3HU
JlelicTBUTENBHBIC YKCla. PanmonabHbIC M MppallMOHAIbHBIC YHACTIA
Apugpmerrueckue onepanuy ¢ 1eHCTBUTENbHBIMU YUCIIaAMU
3 HpI/I6J'H/I}KéI{HBIC BBIUMCIICHUS], IPABUJIA OKPYIJICHUS, IPUKKJIKA U OLIEHKA pe3ybTaTa 1
BBIUNCIIEHUI
9 TosxecTBa U TOXXIECTBEHHBIC ITPeoOpa30BaHUs 1
10 VYpaBHEeHUE, KOPEHb YPAaBHEHUS 1
11 HepaBeHcTBO, pelieHre HEpaBeHCTBA 1
12 Mertoa HHTEpBAJIOB 1
13 Pemienue nenbix 1 JpoOHO-pallMOHATILHBIX YPAaBHEHUI M HEPABEHCTB 1
14 KonTponpHas pabota no reme "MHOXeCTBa pallMOHATILHBIX U IEHCTBUTEIbHBIX YHCEIL. 1
ParmonanbHble ypaBHEHUSI U HEPaBEHCTB"
15 Oynkys, cnocoOwl 3aganus GyHKIUN. B3anMHo oOpaTHbie GyHKIUT
16 I'padux pynxmmuu. O6aacTe onpenesieHusl U MHOXKECTBO 3HaueHu# pynkuuu. Hynu ¢pynkuunn.




[TpomexyTKH 3HAKOIIOCTOSIHCTBA

17 Yérupie 1 HeUETHBIC (PYHKIIUU

18 Crenens ¢ mensiM nokasareneM. CtangaptHas opMa 3aricH IeHCTBUTEIIBHOTO YHCIIa

19 Hcnonp3oBanue moaxosmeii popMbl 3arucH JeHCTBUTENBHBIX YHCEN IS PEHICHUS 1

MPAKTUYECKUX 3a/1a4 U TPEACTABICHHUS JaHHBIX
20 CrenenHas pyHKIIHS ¢ HATYpaJlbHBIM U LIEJIbIM NIOKa3aTeneM. E€ cBolicTBa u rpaduk 1
21 Apudmernueckuil KOpeHb HaTypalbHOM CTENEHU 1
22 Apudmernueckuil KOpeHb HaTypalbHOM CTENIEHU 1
23 CBoiicTBa apu(hMETHUECKOTO KOPHS HATYpaTbHOU CTETICHH 1
24 CpoiicTBa apu(pMeTHYECKOT0 KOPHS HATYpaIbHOU CTENEHH 1
25 CpoiicTBa apu(pMeTHYECKOT0 KOPHS HATYpaIbHOU CTENEHH 1
26 JeiicTBust ¢ apuMEeTUUESCKUMHU KOPHIMHU N—OH CTETICHU 1
27 JleiicTBust ¢ apuMEeTUUCCKUMHU KOPHIMHU N—OH CTETICHU 1
28 JeiicTBust ¢ apuMEeTUUESCKUMHU KOPHIMHU N—OH CTETICHU 1
29 JleticTBus ¢ apuMETUUESCKUMHU KOPHAMHU N—OH CTETICHU 1
30 JleticTBusl ¢ apu(METUUESCKUMHU KOPHAMU N—OH CTETICHU 1
31 Pemienne nppanrioHanbHBIX YpaBHEHUH U HEPABEHCTB 1
32 Pemienne nppanrioHaIbHBIX YpaBHEHUH U HEPABEHCTB 1
33 Pemenue nppaimoHaibHbIX YpaBHEHUI 1 HEPABEHCTB 1
34 Pemenne uppannoHalibHbIX YpaBHEHU 1 HEPABEHCTB 1
35 Pemenue nppaimoHaibHbIX YpaBHEHUI 1 HEPABEHCTB 1
36 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn 1
37 CBoiicTBa U rpaduk KOpHs N-0if cTeneHn 1
38 KonTtponrHas pabota o teme "Apudmerndeckuii KopeHb n—oii creneHu. MppannoHanbHble 1
ypaBHEHUS U HepaBeHCTBA"
39 CuHyc, KOCMHYC U TAaHT'€HC YUCIIOBOTO apTryMeHTa 1




40

CI/IHYC, KOCHUHYC U TAaHI'CHC YUCJIOBOT'O apryMCHTa

41 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa
42 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa
43 TpuronomeTpuveckasi OKpY)KHOCTb, OTIPE/ICIIEHUE TPUTOHOMETPUYECKHUX (PYHKIHI YHCIOBOTO 1
aprymMeHTa
44 TpuronomeTpuveckasi OKpY)KHOCTb, OTIPE/ICIIEHUE TPUTOHOMETPUUYECKHUX (PYHKITHI YHCIIOBOTO 1
aprymMeHTa
45 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
46 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
47 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
48 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
49 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX BHIPAKEHUHN 1
50 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX BHIPAKEHUHN 1
51 [IpeoOpazoBaHue TPUTOHOMETPUUCCKUX BBIPAKESHUHT 1
52 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX BHIPAKEHUHN 1
53 [IpeoOpazoBaHue TPUTOHOMETPHUIECKUX BHIPAKEHUHN 1
54 Pemienne TpuroHoMeTpUYECKUX YpaBHEHUIN 1
55 Pemienne TpuroHoMeTpHYECKUX YpaBHEHUH 1
56 Pemenune TpuroHoMeTpUUECKUX YpaBHEHHIMA 1
57 Pemenue TpuroHoMeTpUUECKUX YpaBHEHHM 1
58 Pemenune TpuroHoMeTpUUECKUX YpaBHEHHIMA 1
59 Pemenune TpuroHOMeTpUUECKUX YPaBHEHUN 1
60 KonTponpHas padota no teme "®opMysbl TpUroHoMeTpun. TpuroHoMeTpudeckue ypaBHeHus" 1
61 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BaTeIbHOCTEH. MOHOTOHHBIE 1
MOCIIEI0BATEILHOCTH
62 ApugpmeTrrueckas 1 reoMeTpruecKas nporpeccuu. Mcmnonbp30Banue mporpeccuu ist pereHus 1




peabHBIX 3a]1a4 MPUKIATHOTO XapaKTepa

63 BeckoneuHo yObIBarorasi reomerpudeckas nmporpeccus. CyMma 6€CKOHEUHO YOBIBAIOIICH 1
TeOMETPHYECKOMN MPOTPECCHH

64 dopmyra CI0KHBIX MTPOLICHTOB

65 dopmyra CI0KHBIX MTPOLICHTOB

66 O06o0mIeHne, cCuCTeMaTH3alns 3HAHUN 3a Kypc alreOphl M Hadayl MaTeMaTHdeckoro ananmsa 10 1
KJacca

67 HroroBast KoHTpoJIbHAS paboTa 1

68 O0o01IeHre, CHCTeMaTH3aNs 3HAHUN 33 Kypc alreOphl M Hadal MaTeMaTHaeckoro aHammsa 10 1
KJacca

OO1ee KOJIMYECTBO YacOB TI0 TTPOrpaMMme 68




11 kaace

KoaunuecTBo yacon
Nen/m | Tema ypoka
Bcero
1 Crenenb ¢ parmoHaIBHBIM MTOKa3aTelieM 1
2 CBoJicTBa CTEIIEHU 1
3 [IpeobpazoBaHue BeIpaXEHUH, COJIEPIKAIINX PAIIMOHATIEHBIE CTETICHH 1
4 [IpeobpazoBaHue BeIpaKEHUH, COJIEPIKAIMMUX PAIIMOHATILHBIE CTETICHH 1
5 [IpeoOpazoBaHue BeIpaXEHUH, COJIEPIKAIMMUX PAIIMOHATLHBIE CTETICHH 1
6 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
7 [TokazarenbHbIC ypaBHEHUS  HEPABEHCTBA 1
8 [Toka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
9 [TokazaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas GyHKINS, €€ CBOMCTBA U Tpaduk 1
12 Kountponsnas pabora no reme "CTenensb ¢ pallnoHaIbHBIM Moka3zareseM. [lokazarenbHas 1
¢byukuus. [lokazaTenbHble ypaBHEHUS U HepaBeHCTBA"
13 Jlorapudm yucna 1
14 JlecsiTuuHbIe U HaTypaibHbIE JOrapudMbl 1
15 [IpeoOpaszoBanue BIpaKEHHH, COAEPKAITUX JOrapudMbI 1
16 [IpeoOpaszoBanHue BbIpaKEHH, COIEPKAINX JOTapHU(PMBI 1
17 [IpeobpazoBaHue BEIpaKEHUH, COIEPKAIIUX JIOraprpMBbI 1
18 [IpeobpazoBaHue BEIpAKEHUH, COIEPKAIIUX JOrapHpMBbI 1
19 Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA 1
20 Jlorapugmuueckie ypaBHeHUs 1 HEPABEHCTBA 1
21 Jlorapugmuueckie ypaBHEHHs 1 HEPABEHCTBA 1




22 Jlorapugmuueckie ypaBHeHUS 1 HEPABEHCTBA 1
23 Jlorapudmmueckas GpyHkms, e€ cBoiicTBa 1 rpaduK 1
24 Jlorapudmmueckas GpyHkms, e€ cBoiicTBa 1 rpaduK 1
25 Tpuronomerpudeckne GyHKIIUHN, UX CBOMCTBA U T'paQUKH 1
26 Tpuronomerpudeckue GyHKIIUHN, UX CBOMCTBA U T'paQUKH 1
27 Tpuronomerpruueckue GyHKINU, UX CBONCTBA U T'paduKu 1
28 Tpuronomerpruueckue GyHKINU, UX CBONCTBA U T'paduKU 1
29 [Ipumepbl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
30 [Ipumepbl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
31 [IpuMeprl TPUTOHOMETPUYECKUX HEPABEHCTB 1
32 [Ipumepbl TPUTOHOMETPUUECKHUX HEPABEHCTB 1
33 KonTtponbras padota o teme "Jlorapudpmudeckas Gpynkuus. Jlorapupmudeckue ypaBHEHUS 1 1
HepaBeHCTBa. T puronoMerpuyeckre GyHKIUN U UX rpaduku. TpuroHomeTpuyeckue HepaBeHCTBa"
34 HenpepsiBHbIE QyHKIIMH 1
35 MeToa MHTEpBAJIOB JIs PEIICHHUS HEPABEHCTB 1
36 MeTo MHTEpBAJIOB TSI PEIICHUS HEPABEHCTB 1
37 [IpousBoHas GpyHKIIUM 1
38 [IpousBoHas GpyHKIIUM 1
39 I'eomeTpuueckuii u GU3NUECKUIA CMBICI POU3BOTHOM 1
40 I'eomeTpuueckuii u GU3NUECKUIA CMBICIT POU3BOTHOM 1
41 [IpousBoiHBIE AIIEMEHTaPHBIX (HYHKIIHIA 1
42 IIpon3BoHbIE HIEMEHTAPHBIX QYHKIIHHA 1
43 IIpou3BoaHast CyMMBI, TPOU3BECHNUS, YACTHOTO (DYHKLIUH 1
44 [Ipoun3BoHas CyMMBI, TPOU3BEACHNUS, YACTHOTO (DYHKLIUH 1
45 [IpounsBoaHast CyMMBI, TPOU3BECHNUS, YACTHOTO (DYHKIIUH 1
46 [IpumMeHeHre MPOU3BOJHOM K MCCIIEJOBaHUIO (DYHKIIMH HA MOHOTOHHOCTb M SKCTPEMYMBI 1




47 [TpumMeHeHre NpOU3BOJHON K MCCIEOBAHUIO (PYHKIIUI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
48 [TpumMeHeHre MPOU3BOTHON K HCCIEOBAHUIO (PYHKIIUI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
49 [TpumMeHeHre TpOU3BOTHON K HCCIIEOBAHUIO (PYHKIIUI HA MOHOTOHHOCTD M SKCTPEMYMBI 1
50 Haxosxnenne HanOObIIEro 1 HAMMEHBINEro 3HaUeHHs (PYHKIIMK Ha OTpE3Ke 1
o1 Haxosxnenne HanOObIIEro 1 HAMMEHBINEro 3HaueHHs (PYHKIIMK Ha OTpE3Ke 1
52 Haxoxaenne HanboIb1Iero 1 HAaMMEHBIIIEro 3HaueHus1 (YHKIMKU Ha OTPE3Ke 1
53 Haxoxaenrne HanboIb1Iero 1 HAaMMEHBIIEro 3HaueHus1 (QYHKIMK Ha OTPE3Ke 1
o4 Haxoxaenne HanboIb1Iero 1 HAaMMEHBIIIEro 3HaueHus1 (YHKIMKU Ha OTPE3Ke 1
55 Haxoxaenne HanboIb11ero 1 HAaMMEHBIIEero 3HaueHus1 (YHKIIMK Ha OTPE3Ke 1
56 [TpumMeHeHwe TPON3BOTHON TSI HAXOXKICHHUS HAWTYUIIETO PEIISHHsI B IPUKIIAIHBIX 3a/1a4ax, JUIs 1
OTIpE/IeNIeHHUs] CKOPOCTH Tpoliecca, 3a1aHHOTO (OpMYIOoi Wim rpagukomM
57 Kontponbnas padota o reme "[IpousBoanas. [Ipumenenue npons3BoaHon" 1
58 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX 1
59 [TepBooOpaznas. Tabauia nepBooOpa3HbIX 1
60 HHTerpai, reoMeTpuueckuii 1 (U3UIECKU CMBICIT HHTErpaJia 1
61 HHTerpai, reoMeTpuyeckuii 1 (GU3NIECKU CMBICIT HHTErpalia 1
62 HHTerpain, reoMeTpuyeckuii 1 (PU3NIECKU CMBICIT HHTErpalia 1
63 Brruucnenue nnterpana no gopmysne Hetorona—JleliOnua 1
64 Brruncnenue unrerpana no ¢popmysne Herorona—IJleitOnuna 1
65 Brruncnenue unrerpana no ¢popmysne Herorona—IJleitOnuna 1
66 Brruncnenue unrerpana no ¢popmysne Herorona—IJleitOnuna 1
67 Cucrembl TMHEWHBIX YPaBHEHUN 1
68 Cucrempl TMHEWHBIX YPaBHEHUN 1
69 Perienune npukiiaaHbIX 3a7a4 ¢ HTOMOIBIO CUCTEMBI JINHEHHBIX YpaBHEHUI 1
70 Perienune npukiIaaHbIX 3a7a4 ¢ TOMOIIBIO CUCTEMBI JINHEHHBIX ypaBHEHUI 1
71 CucTeMbl ¥ COBOKYITHOCTH LIEJbIX, PAllHOHAIBHBIX, HPPALIMOHATILHBIX, TOKA3aTEIbHBIX, 1




norapu(MUYECKUX YPaBHEHUN 1 HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LECJbIX, pPaAlUMOHAJIbHBIX, UPPALUMOHAJIBHBIX, ITIOKAa3aTCJIbHBIX,

712 1
Jorapu()MUYECKUX ypaBHEHUH 1 HEPABEHCTB

73 CucTeMBI ¥ COBOKYITHOCTH IICIIBIX, PAITHOHATBHBIX, HPPAIMOHATLHBIX, IOKA3aTCIbHBIX, 1
Jorapu(MUIECKUX ypaBHEHUH U HEPABCHCTB

74 CHcTeMBI ¥ COBOKYITHOCTH TICJTBIX, PAITHOHATLHBIX, HPPAIMOHATLHBIX, TIOKA3aTeIbHBIX, 1
Jorapu()MUIECKUX ypaBHEHUIN 1 HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKIMHI U1l pellIeHNs ypaBHEHUIN U CUCTEM

76 Wcnonb3oBanue rpadukoB GyHKIMHI I pellIeHNs ypaBHEHUIN U CUCTEM

77 [IpuMmeHeHre ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTHICCKUX 3a/1a4 U 3a/1a4 U3 1
Pa3IMYHbIX 00J1aCTe HAyKH U peanbHOM KU3HU

78 KounTponbnas padbota no reme "MHTterpan u ero npuMeneHusi. Cuctemsl ypaBHEHUI" 1

79 HarypanbsHbie 1 11en1ble Yrciia B 3a/1a4ax U3 pealbHOU KU3HH 1

80 HarypanbsHble u 11en1pIe unciia B 3a/1a4ax U3 pealbHOM KU3HU 1

81 HarypanbsHbie u 11en1ple unciia B 3a/1a4ax U3 pealbHOM KU3HU 1

82 [Ipu3HaKy AETUMOCTH LETBIX YHCEIT 1

83 [Ipu3HaKy AETUMOCTH LETBIX YHCEIT 1

84 [Ipu3HaKy AETUMOCTH LETBIX YHCEIT 1

85 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3allisl 3HAHUH. Y paBHEHUS 1

86 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMAaTH3allusl 3HAHUH. Y paBHEHUS 1

87 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3allusl 3HAHUH. Y paBHEHUS 1

88 [ToBTOpEHue, 06001IeHNE, cUCTEeMaTH3aIUs 3HAaHUI. Y paBHEHUS 1

89 [ToBTOpEHue, 06001IeHNE, cCUCTeMaTH3aIus 3HaHUH. Y paBHEHUS 1

90 [ToBTOpEHue, 06001IeHNE, cCUCTeMaTH3aIus 3HaHUH. Y paBHEHUS 1

91 [ToBTOpenue, 060061IeHNE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa 1

92 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa 1




93 [ToBTOpeHue, 06001IeHNE, cucTeMaTH3aIus 3HaHui. HepaBeHcTBa 1
94 [ToBTOpEenue, 0600mEeHNe, cucTeMaTH3aIus 3Hanuii. HepaBeHcTBa 1
95 [ToBTOpenue, 0600meHNe, cucTeMaTH3anus 3HaHuii. CHCTeMbl ypaBHEHUN 1
96 [ToBTOpenue, 0600mEeHNe, cucTeMaTH3amus 3HaHui. CHCTeMbl ypaBHEHUN 1
97 [ToBTOpeHue, 06001EeHNE, cucTeMaTH3aIs 3HaHUH. DYHKIINN 1
98 [ToBTOpEHue, 06001EeHNE, cUcTeMaTH3aIUs 3HaHUH. DYHKIINN 1
99 HroroBast KoHTpoJIbHAs paboTa 1
100 HroroBas KoHTpoJIbHAs paboTa 1
101 O06o0menue, cucTeMaTr3alys 3HaHUH 32 Kype anreOpsl 1 Haval MaTeMaTudeckoro aHanmmsa 10- 1
11 xnaccoB
102 O06o0menue, cucTeMaTr3aIys 3HaHUH 32 Kype anreOpsl 1 Haval MaTeMaTHieckoro aHanmmsa 10- 1
11 xnaccoB
OO61Iee KOJIMYECTBO YacoB IO MTPOrpamMme 102




YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1l YYEHUKA

» MaremaTuka: anredpa U Hadajaa MaTeMaTUYeCKOTO aHaIu3a, reoMmeTpus. Anredpa u
Hadaja MaTeMaTu4ueckoro ananmsa, 10-11 xmacesl/ Anmmmos 1L A., Komstrua F0.M., TkaueBa
M.B. u npyrue, Akunonepraoe obmectso «M3marensctBo «IIpocBemieHunes
Yu4eOHoe nmocodue:

» Marematuka. ['eometpus, 10 xmace/ Mep3msik A.T'., Homuposckuii 1. A., IlonoHckwii
B.B., SIxup M.C.; non penakuueit [logonsckoro B.E., O0mecTBo ¢ orpaHHYEeHHOM
oTBeTCTBEHHOCThIO M3narensckuil nentp « BEHTAHA-I'PA®»; AkunonepHoe o0111ecTBO
«M3narenbcTBO «lIpocBemieHue

METOANYECKHUE MATEPHUAJIBI U151 YYUTEJIA

YyeOHuk

* DOV Pabovas nmporpaMmma U METOAMYECKUE IOcoOus (Ha caiTe Prosv.ru)
* Terpaab-TpeHaxeép

* 3ajauHIK

* Terpangp-3x3ameHaTop

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

®denepalbHbIi LIEHTP HHPOPMAIIMOHHO-00pa3zoBaTeNbHbIX pecypcoB (DPLIOP)
http://eor.edu.ru

* Ennnas xosutekmnus g poBeIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

* EqrHOE OKHO JIOCTYyIa K 00pa3oBaTeIbHBIM pecypcaM

http://window.edu.ru

* Karanor yueOHBIX U3/IaHU, 000PYI0BAHUS 1 JIEKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB
1St 00111er0 00pa3oBaHMs

http://ndce.edu.ru

* [lIxonbHBIN TOPTAT

http://www.portalschool.ru

Martepuaisl o MmatemaTuke B EnnHo# kosutekiuu mudpoBbIX 00pa3oBaTeIbHBIX
pecypcosB

http://school-collection.edu.ru/collection/matematika

* MockoBcKHH LHCHTP HCIPEPBIBHOI'O MaTEMaATHYECKOT'O 06paSOBaHI/I${
http://www.mccme.ru

® 33,[[3‘11/[ 10 TCOMCTpPHUM: I/IH(i)OpMaLII/IOHHO-HOI/ICKOBa}I CUCTEMA
http://zadachi.mccme.ru

* UnTepHeT-npoekT «3amaumn»

http://www.problems.ru

® KOMHLIOTepHaH Mar€eMaTuKa B IIIKOJIC

http://edu.of.ru/computermath

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
ITPOLECCA

YYEBHOE ObOPY/IOBAHUNE

[Tnakatel, MOJIeJIM TPOCTPAHCTBEHHBIX (UTYP, HAOOP FrE€OMETPUUYECKHX UHCTPYMEHTOB
OBOPYJIOBAHUE JJIs ITPOBEJEHU A JIABOPATOPHBIX N ITPAKTUYECKHNX
PABOT

Moienu npocTpaHCTBEHHBIX GUTyp, HAOOP T€OMETPUUYECKHX HHCTPYMEHTOB
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