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MNOSCHUTEJBHASA 3AIINCKA

PabGouast mporpamma ydeOHOro Kypca «Anredpa W Hadajlia MaTEMaTHYECKOTO
aHanu3a» 0a30BOro ypoBHs s oOydarommxcs 10 —11 kiaccoB pazpaboTaHa Ha OCHOBE
®denepanbHOTO TOCYJAPCTBEHHOTO O00pa30BaTENbHOIO CTaHAApTa CPEIHEro OOIIEro
oOpa3zoBaHUs, C YYETOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUM, NPEIBABIAEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, M TPAIUIUNA pOCCUHCKOro oOpa3zoBanus. Peanm3zanus
MporpaMMbl 00ECIICUUBAET OBJAJECHUE KIIOYEBBIMH KOMIIETCHIIUSAMM, COCTABIISIOIIMMU
OCHOBY JJIi  CaMOpPa3BUTUS W  HENPEpPHIBHOTO  0Opa3oBaHUs,  IEJIOCTHOCTh
OOIIEKYIbTYPHOTO, JINYHOCTHOTO U NMO3HABATEIBHOTO PA3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hadama MaTeMaTHYeCKOTO aHAIIN3a» SBISICTCS OJTHAM M3 HanboJiee
3HQYUMBIX B TPOrpaMME CTapliedl IIKOJIbI, IOCKOJbKY, C OJIHOM CTOPOHBI, OH
o0OecreuynBaeT HHCTPYMEHTAIbHYIO 0a3y /i HM3y4YeHHUs] BCEX ECTECTBEHHO-HAYUYHBIX
KypcOB, a C JPYyrod CTOPOHBI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MHBIIIJICHUE
YVYAIlUXCS Ha ypOBHE, HEOOXOAMMOM JiJIi OCBOEHHMS KypCOB HMH(POpPMATHKH,
00IlIeCTBO3HAHMS, WCTOPUHU, CJIOBECHOCTH. B pamkax JaHHOro Kypca ydaliuecs
OBJIAJICBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOUW HayKH, KoTopas (popMylaupyeT CBOU
JOCTHKEHUS B MaTeMaTHIECKOU opme.

Kypc anreOGpbl um Hauan MaTeMaTHYECKOTO aHaiM3a 3aKJIaJbIBA€T OCHOBY IS
YCIEUIHOTO OBJAJACHUS 3aKOHaAMU (U3UKH, XUMHUH, OMOJOTHH, MOHUMAHHUS OCHOBHBIX
TEHJICHIIMM SKOHOMHKM U OOIIECTBEHHOW »KW3HU, TIO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOIH30BATh UX B
MOBCEHEBHOM XU3HU. B TOXKe Bpems oBiiajieHne aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMU
MaTeMaTUYeCKUMU KOHCTPYKIUSIMH pPa3BUBAa€T YMEHHE HAXOAWTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh UCTUHHOCTh YTBEPXKJICHUS, UCIIOIL30BaTh 0000IIEHNE U KOHKPETHU3ALIUIO,
a0OCTparupoBaHue W aHAJIOTHIO0, (OPMUPYET KPEaTHBHOE U KPUTHYECKOE MbllieHue. B
XOJIe U3y4YeHUs anreOphl M Ha4Yall MATeMAaTUYECKOr0 aHalli3a B CTApIIEH MIKOJIEC yJaluecs
MOJIyYalOT HOBBIA ONBIT PEUICHUS MPHUKIAJHBIX 337a4, CAMOCTOSITEJIBHOTO MOCTPOEHUS
MaTeMaTUYECKUX MOJIeNIel peaabHbIX CUTYallMil U UHTEPIPETAIUU MOJYUYCHHBIX PEIICHUN,
3HAKOMSITCSl C TPUMEpaMU MAaTeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE, HAYKEe U B
HCKYCCTBE, C BBIJAIOIIMMUCI MAaTEMATUUECKUMU OTKPBITUSIMH U UX aBTOPAMH.

Kypc oOnagaer 3HauyuTeIbHBIM BOCHHUTATEIIBHBIM  IOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHBIM MaTepual, CioCOOCTBYIONUN (DOPMUPOBAHHUIO HAYTHOTO
MHPOBO33pEHHUs, TaK M uepe3 crnenuduky ydyeOHOW JesTeTbHOCTH, Tpelyrolen
CaMOCTOSITEJIbHOCTH, aKKypaTHOCTH, MPOJODKUTEIBLHON KOHIICHTpAllMd BHUMAHUS H
OTBETCTBEHHOCTH 32 MMOJYYECHHBIN pe3yJIbTar.

B ocnoBe meromukm oOyueHuss anreOpe M HadajgaM MaTEMaTHYECKOTO aHaIM3a
TISKUT NEATEIIbHOCTHBIA MPUHITUATT OOyICHHUS.

Crpyktypa Kypca «AnreOpa W Hayajga MaTeMaTHYECKOrO0 aHaJIu3a» BKJIIOYAET
CIEAYIOIINE COAEPKATEIbHO-METOAMUECKUEe TUHUM: «Hucaa u BeluUCIeHUs», « OyHKIIUU
u rpadukm», «YpaBHEHUS W HEpaBEeHCTBa», «Hauama MareMaTHuecKoro aHaiu3ay,



«MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COJEPKATENbHO-METOIUYECKHE JIMHUU
M3YYalOTCsl Ha MPOTSHKEHUHM JIBYX JIeT OOy4YeHHs B CTapllield IIKOJIe, €CTECTBEHHO
JOTIOJIHSISL IPYT Ipyra ¥ MOCTENEHHO HACKIIAACh HOBBIMH TEMaMU U pazaenamu. JlaHHbIN
KypC SIBJIIETCSI MHTETPATUBHBIM, TIOCKOJIBKY OOBEUHSET B ce0e CoJepKaHhe HECKOJIbKUX
MaTEMaTUYECKUX JUCIUIUIMH: aiuredpa, TPUTOHOMETpHUS, MaTEMaTUYECKUNA aHaju3,
Teopusi MHOXKeCTB U 1p. [lo Mepe Toro xak ydaiuecs: OBiaaeBaloT BcE Ooiee MIMPOKUM
MaTeMaTHYeCKUM  ammapaToM, y  HHX  [OCJIEIoBaTeNbHO  GopMuUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MATEMAaTHMYECKYI0 MOJENb PEATbHOW CHUTYallHH,
OPUMEHSTh 3HAHUA, TMOJYyYEHHbIE B Kypce «Airedpa M Hayajlla MaTEMaTHYECKOTO
aHaJM3ay, 7S PEeIICHUs] CAMOCTOSTENFHO C(HOPMYTHMPOBAaHHONW MaTEMaTHUECKOH 3aauu, a
3aTeM UHTEPIIPETUPOBATH MOJIYUCHHBII pe3ybTar.

CopepxarenpHo-MeTOIMYECKass JHHUA «Yucaa ©  BBIYMCICHUS»  3aBEpIIaeT
(dbopMHpOBaHKE HABBIKOB MCIIOJIb30BAHUS ACHCTBUTEIBHBIX YHCEI, KOTOpOE ObUIO HA4aTo
B OCHOBHOHM mikosie. B crapuieil mikosnie ocoboe BHUMaHUE yJenseTcss (OPMUPOBAHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBHIKOB, BKIIOYAIOIMINUX B CeOs MCIOIB30BAHUE PATUYHBIX
dopM 3amucH OEHCTBUTEIHHOTO YHWCIIA, YMEHHE PAllMOHAIBHO BBITIOMHATH JIEHCTBUS C
HUMH, JIeNlaTh NPUKHUAKY, OIIEHUBaTh pe3yibrar. OOydyaromuecs MOJY4arOT HABBIKU
npUOTMAKEHHBIX BBIYMCIICHUM, BBIMOJIHEHUS JCHUCTBUN C YHCIaMH, 3alUCAaHHBIMH B
CTaHAapTHOM (popMme, UCTIOJIB30BAHUSI MATEMATHUYECKIUX KOHCTAHT, OLICHUBAHUS YUCIOBBIX
BBIPAKEHU.

JIluaust «YpaBHEHUS U HEPABEHCTBA» PEANM3YeTCsl Ha MPOTSHKEHUU BCETO O0yUYEHUS
B CTapLICH LIKOJE, MOCKOJBKY B KaXJ0M pa3jelie IporpaMMbl MPETyCMOTPEHO PELICHUE
COOTBETCTBYIOIIUX 3afad. OOydaromuecs OBIaJE€BAIOT PA3IUYHBIMU METOJAMH PELICHHUS
IENbIX, paIlMOHAJBHBIX, HPPANUOHAIBHBIX, TMOKA3aTeIbHBIX, JOTAPUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHEHH, HEPaBEHCTB W MX CHUCTeM. [lomyueHHbIe yMEHHs
WCTIONB3YIOTCSL TPH HMCCIICOBAHMM (PYHKIMA C TOMOINBIO TPOU3BOAHOM, pEIICHUU
OPUKJIAJAHBIX 3a7ad M 3aJlad Ha HAXOXKJICHUE HauOOJBIIUX M HAWMEHBIIUX 3HAYECHUU
bynkuuu. JlaHHasi conep)kaTelibHasi JIMHUSA BKJIIOYaeT B cebOsi Takke (popMUpOBaAHUE
YMEHHH BBINOJIHATH pacdy€Thl 1Mo Qopmysam, MpeoOdpa3oBaHUS UENbIX, PalMOHAIBHBIX,
UPpAIMOHATBHBIX W TPUTOHOMETPHUYECKHUX BBIPAXKCHUH, a TakKe BBIPAKCHUMH,
COJIepKalIiX CTENEHU U JlorapudMbl. biaronaps n3ydeHuro airedpandeckoro Marepuasia
IPOUCXOJUT JaJIbHEHIIIee DPa3BUTHE aAJITOPUTMHYECKOTO M aOCTPAKTHOTO MBIIIICHUS
ydamuxcs, GopMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYX)IACHUH, pabOThl ¢ CUMBOJIHLHBIMU
dopmMamu, mpeAcCTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHUAEC PABEHCTB U
HepaBeHCTB. AureOpa mpemnaraetT d3(QQPeKTUBHbIE WHCTPYMEHTHI Il  pELIEHUs
MPaKTUYECKUX ¢ EeCTECTBEHHO-HAYYHBIX 3aJlay, HaIJSIIHO JIEMOHCTPHPYET CBOU
BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToAnYecKas TMHUA «DyHKIINK U TpaduKn» TECHO MEPEIUIeTaeTCs
C IpYTUMH JTUHHUSIMH Kypca, MTOCKOJIbKY B KAKOM-TO CMBICIIE 3a1aéT TIOCTIEI0BATEIBHOCTh
u3ydeHusi marepuana. M3ydeHue CTEneHHOW, MOKa3aTeIbHOM, JIorapuMHUUecKor W
TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB U Tpa(UKOB, UCIIOIB30BaHNE (DYHKITUI AJIs
pelIeHus 3a7a4 U3 APYTruX yuyeOHBIX NMPEAMETOB U PEaIbHOM MKU3HU TECHO CBSI3aHO KaK C
MaTeMaTHYeCKUM aHaJn30M, TaK W C pElICHHEeM YpaBHEHHH W HepaBeHCTB. lIpu sTom



0oJbIIOE BHUMaHHE yaensercs (OPMHpPOBAHUIO YMEHHUs BbIpaxaTb (opmynamu
3aBUCUMOCTH MEXAY Pa3IMYHBIMH BEIUYMHAMH, HCCIIEIOBATH IMOJTY4YEHHBIC (DYHKIIUH,
CTpouTh UX Trpaduku. Matepuan 3TOH COAEpKATETbHON JTUHUU HAIlEJIEH HA pPa3BUTHUE
YMEHUN W HABBIKOB, MO3BOJISIONIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEIUYMHAMHU B
paziuuHOr dopMme: aHaJIUTHYECKOM, Tpaduyeckod U cloBecHOW. Ero wusyueHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUIO U
KOHKPETH3alluH, UCTI0JIb30BAHUIO aHATIOTUH.

ConepxarenpHass JuHUA «Hawanma wmaTemaTmdeckoro aHamu3a»  IMO3BOJISIET
CYIIECTBEHHO pACIIUPUTh KPYyr KaK MaTeMaTHYEeCKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYIHBIX 00YYarOMIMMCS, Y KOTOPBIX MOSBISAETCS BOZMOXXHOCTh UCCIIEAOBATh U CTPOUTH
rpaduky QyHKIHA, OTPENesaTh UX HauOOJBIINEC W HAUMEHBITNE 3HAYEHUS, BBIYUCIATH
wiomaan Guryp u o0ObEMBI Tell, HAXOAUTh CKOPOCTH W YCKOpEeHHs mpoiieccoB. [laHHas
coJiepKaTesibHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS MaTeMaTHYECKUX
MOZEJIEN peaIbHbIX CUTyalllid, HAXOKICHUSI HAWIYYIIETrO PEIICHUS B TPUKIIAIHBIX, B TOM
YHUCJIE COLUUATbHO-DKOHOMHUYECKHUX, 3aJa4yax. 3HAKOMCTBO C OCHOBaMU MaT€MaTHYECKOIrO
aHajiu3a  CIOCOOCTBYET  pa3BUTHIO  aOCTPakTHOro,  (OpMajabHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHKE U HcKyccTBe. OOyuaroluecss y3HAIOT O BbIIAIOIIUXCS
pe3yJabpTarax, MOJIYyYEHHBIX B XO/I€ Pa3BUTHSI MAaTEMATHKU KaK HAyKH, U X aBTOPAX.

CopnepxarenpHo-MeToauueckass JuHUS «MHOXecTBa M JIOTMKa» B OCHOBHOM
MOCBSAIIEHA AJIEMEHTAM TEOPUU MHOKECTB. TEOpETHUKO-MHOKECTBEHHbBIE NPEICTABIICHUS
OPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTMKA H  TpeajararoT HauOoliee
YHUBEPCAIbHBIN SI3bIK, 00BbEIUHSIONINI BCE pa3/iesibl MATEMAaTUKH U €€ MPUII0KEHUM, OHU
CBA3BIBAIOT Pa3HbIE MATEMAaTUYECKHUE TUCLUIUIMHBI B euHOe 1eoe. [loaTtomy BaxkHO ath
BO3MOXHOCTh IIKOJBbHUKY MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOU
MaTE€MAaTUKHU U UCTOJIb30BATh €T0 JIJIsl BBIPAKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa um Hayalla MAaTeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTEMaTHYECKOTO MOJIEIMPOBAHUS, KOTOpbIE MPU3BaHbl CHOPMHUPOBATH HABBIKU
MOCTPOEHUsI MOJIeNIEl pealbHbIX CUTyalud, MCCIEIOBAHUS 3TUX MOJENEH ¢ MOMOUIBIO
anmaparta aiareOppl M MAaTeMaTHYeCKOro aHaju3a M MHTEpPHpeTalud MOJTYyYEHHBIX
pe3yabTaroB. Takue 3aaHus BIUIETEHbI B KAXKJBIA U3 Pa3/IeliOB MPOrPaMMBbl, TOCKOIbKY
BEChb MaTepuaj Kypca IIMPOKO MCIONb3YETCS MJIA PELICHUs NPUKIAAHBIX 3anad. [Ipwu
pPEIICHUN pPEAbHBIX TMPAKTUYECKUX 3a]ad ydalluecs pa3BUBAIOT HAOI0/IaTEeIbHOCTD,
YMEHUE HAaxOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThbcs, MCIOJIb30BaTh aAHAJIOTHIO,
0000111aTh U KOHKPETU3UPOBATh MpodsieMy. [lesaTensHOCTh M0 GOPMUPOBAHUIO HABHIKOB
pelieHusl NPUKIAAHBIX 3a/Jad OpraHu3yercs B NpoLEecce H3y4eHUs BCEX TEM Kypca
«Anrebpa 1 HayaIa MaTeMaTHYECKOTO aHAIA3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM muiaHe Ha M3ydeHHe Kypca anreOpbl U Hayajdl MaTeMaTHYECKOIro aHaliu3a Ha
0a30BOM ypoBHE OTBoAMTCS 2 yaca B Henento B 10 kimacce um 3 yvaca B Henmenmo B 11
KJ1acce, BCero 3a JiBa roga ooydenus — 170 gacos.



COILEPKXAHUE YYEBHOTI' O KYPCA
10 KITACC

Yucia ¥ BIYMCICHUSA

PanmonaneHple  uncna. OOBIKHOBEHHbIE W JIECATUYHBIE JpOOH, IPOLEHTHI,
OECKOHEYHbIE TEePUOIUYECKUE IpoOu. ApuMETHUYECKUE ONepalud ¢ ParMoHATbHBIMU
YUCJIaMH, TPeo0pa30oBaHUsl YMCIOBBIX BbIpaxeHui. [IpuMeHeHne npoOeil M MPOLIEHTOB
JUISL PELIEHUS TPUKIIAIHBIX 33/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUM U PEAIIBHOW JKU3HU.

JlelicTBUTENbHBIE  4Wcia.  PalnudoOHalmbHBIE M HMpPpPAlMOHAIBHBIE  YHCIA.
Apudmernueckre omnepalud € JICUCTBUTENbHBIMU  yuciamu. [IpuOmmkEHHbIe
BBIYMCJIEHUS, IPABUIIA OKPYTJICHUS, TPUKHUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenens ¢ uensiM mokasareieMm. CranmapTHas ¢opMa 3amucH JIeHCTBUTEIHHOTO
yucna. Mcnonb3oBaHue mnoaxonsdmed ¢(opMbl 3alydcy  ACHCTBUTENBHBIX YHUCEN s
peLIeHUs PAKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

ApudmeTrueckuil KOpeHb HaTypaslbHOM cTeneHu. JlefcTBusl ¢ apudmeTnyeckumMu
KOPHSAIMH HaTypaJIbHOW CTEIIEHHU.

CuHyCc, KOCMHYC M TAaHI€HC 4YHCIOBOIO AaprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTAHT€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE TIPEOOPA30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OCHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

YpaBHeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBeHCTBA. Merton
UHTEPBAJIOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppannoHaIbHBIX YPABHEHU U HEPABEHCTB.

Pemienue TpUroHOMETpUYECKUX YPaBHEHUM.

IIprMeHenne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a7a4
U3 Pa3IUYHBIX 00JaCTel HAYKH U peabHOM KU3HHU.

DOyHKUMU ¥ TpaGuKHn

OyHkuusa, cnocoObl 3amaHust ¢yHkuuu. ['papuk (yHkauu. BzaumHO 00patHbIE
GyHKUIHUU.

OO6mactp omnpeneneHuss M MHOXECTBO 3HadeHWM QyHkiuu. Hymu Qyskium.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKLIMU.

CrenenHas GyHKIMS C HATYpPaJIbHBIM U 1IebIM TToKa3aTereM. E€ cBolicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHsS N-O¥ CTENEHHU.

Tpuronomerpudeckasi OKpYKHOCTb, OMNPEICICEHUE TPUTOHOMETPUUECKUX (YHKIUI
YUCJIOBOTO apryMEHTA.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl ToOcieAoBaTeNbHOCTEH. MOHOTOHHBIE
NOCJEN0BATENBHOCTH.



Apudmernueckass W TeoMeTpUuecKas mporpeccuu. beckoHeuHo yObIBaromas
reomerpudeckas mporpeccus. CyMma OECKOHEYHO YOBIBAIOMIEH TeOMETPHUECKOU
nporpeccun. Gopmyna CI0XKHBIX MPOLEHTOB. Vcnoab30BaHne MPOTPECCUu Uil pelieHus
peanbHBIX 33a]a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

MHoxecTBO, omnepauud Hajg MHOxkecTBamu. Jluarpammbl  Dilnnepa—BenHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO allapara JJisi OMUCaHUs PealbHbIX MPOIECCOB
U SIBJICHUH, MU PEIICHUH 3324 U3 IPYTUX YUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIE€ICTBUE, JOKA3ATENBCTBO.

11 KITACC

Yucia ¥ BIYMCICHUSA

Harypanbubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIBIX YHACEIL.

Crenenp ¢ pauMoHAJIBHBIM NTOKa3aTesieM. CBOMCTBa CTENEHHU.

Jlorapugm ymcna. JlecaTuyHble U HaTypajIbHbIE JOTapu(MBI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXEHUI, COAEPKALIUX JTOTapU(MBI.

[IpeoOpa3zoBanrie  BBIPAKEHUM, COJAEpXKAIIMX CTENEHU C  PalMOHAIBHBIM
II0Ka3aTEeIIEM.

IIprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpPaBHEHHS U HEPABEHCTBA.

Jlorapupmuyeckrue ypaBHEHUS U HEPABEHCTBA.

Cucremsl TMHENHBIX YpaBHEHU. Pellienne npukiiagspixX 3a/1a4 ¢ HIOMOLIBIO CHCTEMBI
JINHENHBIX YPABHECHUM.

CucteMbl U COBOKYITHOCTH PALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATHYECKUX 3a7a4
Y 33J1a4 U3 Pa3jIM4HbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUUM U Tpaduku

Oynknus. [lepuonnueckne ¢yHkiuu. [IpomMexyTku MOHOTOHHOCTH (PYHKITUH.
MakcumyMbl 1 MUHUMYMBI QyHKIIMK. Hanbosbliee 1 HauMeHblee 3HayeHue GQyHKIUU Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue PyHKIIMU, UX CBOMCTBA U IPaPUKH.

[TokazaTenbHas u norapudmudeckas GyHKIUU, UX CBOMCTBA U rpadUKH.

Hcnonp3oBanue rpadukoB GyHKIHHA 71 pEIICHUS YPaBHEHUHN U JIMHEUHBIX CHCTEM.

Hcnonb3oBanue rpa@ukoB GyHKIMI 17151 UCCIEA0BAHMS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PEUICHUM 3a7ad U3 JIPYTUX YUYEOHBIX MPEIMETOB U PEalbHON
KU3HU.

Hayajia MaTeMaTH4eCKOIo aHAJIM3a

HenpepriBable GpyHKIMN. MeTo1 MHTEPBAJIOB JIJIsl pEIICHHsI HEPABEHCTB.

[IpousBoanas ¢pynkuuu. ['eomerpuyeckuii 1 GU3NUECKUNA CMBICI TPOUZBOTHOM.

[IpousBoaHbie 3M€MEHTApHBIX (QYHKIUHA. DOpMysbl HAXOXJIECHUS MPOU3BOJIHOMN
CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIIHIA.



[IpumeneHrne mTPOM3BOJHONW K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxokneHue HamOOJbIIEr0o M HAMMEHbBIIEro 3HA4YeHHUs (QYHKIUH Ha
OTpE3Ke.

IIpuMeHeHre TpOU3BOIHOM I HAXOKICHUS HAWIYUlIeTro PEIeHUs B IIPUKIAIHBIX
3aJ1a4ax, JJIs ONpeeIeHHs] CKOPOCTU IPOoLECcca, 3alaHHOr0 (POPMYIION MU rpapUKOM.

[lepBoobOpasnas. Tabmuia nepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuii 1 PU3NYECKUil CMbICI. Bbruncnenne uHTerpansa mo
dbopmyne Herorona—JleitoHuna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHoOro npeamera «Marematukay JOHKHO 00ecreurnBaTh JOCTUKEHUE
Ha YPOBHE CpeIHEro o01ero o0pa3oBaHusl CIECAYIOMUX JUYHOCTHBIX, METAPEIMETHBIX U
MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yNbTaTbl  OCBOEHUSA  MPOrpaMMbl  y4eOHOro  MpeameTa
«MareMaTnka» XapakTepU3yrOTC:

['paxx1aHCcKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TIMO3HMIMK OOYYaroIIerocss KakK aKTHUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCHUUCKOTO OOIIECTBa, MPEACTaBICHUEM O MAaTEMaTHYECKHX
OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOLEIYp T'PAKIAHCKOIO
oOmecTBa (BBIOOPBI, OMPOCHI MU TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIBLHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX PYHKIMUSIMU U Ha3HAYECHUEM.

[TatprnoTyeckoe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUUCKOM TpakAaHCKOW HWJICHTUYHOCTHU, YBAXKECHUS K
IOPOLLIOMY W HACTOSIIEMY POCCHUICKOW MaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSAM POCCHICKMX MAaTEMaTUKOB M POCCUUCKOM MaTEMAaTHYECKOM IIKOJBI, K
HCTIOJIb30BAHUIO 3TUX JIOCTUXKEHUM B APYTMX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIyXOBHO-HpPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX IICHHOCTEH POCCUMCKOTO Hapoaa; CPOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0 CO3HAaHMUS, OTUYECKOIO TIOBEICHUS, CBSA3AHHOIO C IIPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHHII HAYKHM M JEATEIbHOCThIO YYEHOr0; OCO3HAHUEM JIMYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOMUMBOTO OYyIIIETO.

DCTETUYECKOE BOCITUTAHUE:!

ACTETUYECKUM OTHOLICHHUEM K MHUPY, BKJIKOYAsg OCTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHHM, PaCCY>KIEHUHN; BOCHPUUMYHUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIUYHBIX BUJIOB UCKYCCTBA.

Dr3MUECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHSI TMPUMEHATh MaTeMaTHYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0Oe3omacHOTo oOpasza »KW3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO  (370pOBOE THMTaHHWE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATHM U OT/ABIXA,
peryispHas ¢u3udecKasi akTUBHOCTD); (PU3UUECKOTO COBEPIIICHCTBOBAHUS, TIPU 3aHATUSIIX
CIIOPTUBHO-03/I0OPOBUTEIILHOMN JEATEIBLHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOUs; HWHTEPECOM K
paznuyHbIM cpepaM mpodecCHOHANBHOMN 1eATeIbHOCTH, CBSI3aHHBIM C MaTeMaTHUKON U e
NPUIOKECHUSIMUA, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiier mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIE >KW3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K
MaTeMaTUYeCKOMY OOpa30BaHUIO M CaMOOOpPA30BAHHWIO HA TPOTSHKEHWU BCEU KU3HU;



TOTOBHOCTBIO K aKTUBHOMY YYaCTHUIO B PEIICHHH MPAKTUYECKUX 3a]1a4 MATEMATHYECKOU
HaIIPaBJIEHHOCTH.

DKOJIOrM4€CKOe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO IKOJIOTUYECKON KYIbTYPhl, IOHUMAHUEM BIIUSHUS COLIUAIBHO-
HKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM CpeJibl, OCO3HAHUEM
[JI00AJBHOIO XapakTepa 53KOJIOTHYECKMX MpoOjeM; OpHEHTAalMe Ha IPUMEHEHHE
MaTEeMaTHUECKUX 3HAHWM i1 peuleHus 3aJad B 00JacTh OKpY’Kaloled cpeabl,
IUIAaHUPOBAHMS IOCTYIKOB M OLEHKH MX BO3MOXKHBIX IOCIIEACTBUI ISl OKpY’KaroLIeH
CpEIB.

[leHHOCTH HAyYHOTO O3HAHUSL:

c(hOPMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOILICCTBEHHOW MPAKTUKU, TOHUMAHHEM MaTeMaTHYECKON HAayKd Kak
cdepbl YEIOBEUECKON JIEATENbHOCTH, TANOB €€ pa3BUTHU U 3HAYMMOCTH JUJISl Pa3BUTHS
[UBWIM3AINM; OBJIAJICHUEM S3BIKOM MaTeMAaTHMKHM W MaTeMaTU4YeCKOM KyJlIbTypoW Kak
CPEICTBOM  TIO3HAHUS  MHUpA; TOTOBHOCTBIO  OCYIIECTBIATH  HPOEKTHYIO U
MCCJIEI0BATENbCKYIO IESITEIbBHOCTh MHANBUIYAJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe  pe3yJbTaThl OCBOEHUS IIPOrpaMMbl  yuyeOHOTO MpeaMera
«MaremaTuka» XapakTEPU3YIOTCS OBJIAJICHUEM YHHUBEPCAILHBIMU HO3ZHABAMETbHBIMU
0elcCmeusmMuU, YHUBEPCANTbHLIMU KOMMYHUKAMUBHLIMU OCUCBUAMY, VHUBEPCATbHLIMU
pecyIsIMUGHbIMU OetiCMBUSIMUL.

1) Vuusepcanvuvie noznasamenvhvie Oeticmeus, obecneuusarom Gopmuposanue
0a306bIX KOCHUMUBHLIX NpPOYeCcco8 obydaruuxci (0ceoeHue Memooo8 HO3ZHAHUSA
OKpYIICcarowe2o Mupa, npuMeHeHue N02U4ecKUx, UCCled08amesbCKux onepayuil, ymeHui
pabomams ¢ ungpopmayueii).

ba3oBrle Jornueckue IeMCcTBU:

e BBIBIATH W XapaKTepU30BaTh CYIICCTBCHHBIC TNPH3HAKA MAaTEMaTHYECKHIX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYITHPOBATH
oTpe/eICHNS TTOHATHI; yCTaHABIMBATh CYIIECTBCHHBINA MPU3HAK KilacCHU(HUKaIUH,
OCHOBaHWMS JIJIs1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUN ITPOBOIMMOTO aHAJIN3a;

e BOCIPUHUMATB, bopMyIUPOBATH " npeoOpa3oBLIBATh CYXKJICHUS:
YTBEPAUTEIBHBIE U OTPUIIATENIbHBIC, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

e BBIBJSITh MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEUHUS B
dakTax, JaHHBIX, HAONIOJACHUSIX WM YTBEPXKICHUAX; IMpeAJiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JICNIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCHYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHHH, YMO3aKITFOUCHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIBHO JIOKAa3aTeIhCTBA MATEeMATHYECKUX YTBEPIKICHHIM
(TIpsiMBIC 1 OT MPOTUBHOTO), BRICTPAUBATh apTYMEHTAIIUIO, IIPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BHIBOJIBI;



BbIOMpaTh Ccroco0 pemieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpaTh Haubonee NOAXOMAMMA C Y4YETOM CaMOCTOSITENBHO
BBIJICJIEHHBIX KPUTEPUEB).

bazoBnbie HCCIICAOBATCIbCKUC ,ZIGI\/'ICTBI/ISI:

UCIIONIb30BaTh BOMPOCHI KAk HCCIENOBATEIbCKUNA WHCTPYMEHT MO3HAHUS;
GopMynupoBaTh  BOMPOCH,,  (PHUKCHUPYIOUIME  MPOTUBOpEUYHE,  MpodieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (POpMHpPOBATH THIOTE3Y, apTyMEHTUPOBAThH
CBOIO MTO3UIINIO, MHEHHUE;

IPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEOBAHUE TI0
YCTQHOBJIEHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTro OOBeKTa, SBJIEHMs, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0bEKTaMH, SBIICHUSIMU, TPOLIECCAMU;
CaMoOCTOSITeNNbHO  (OPMYyNIUPOBaTh OOOOIIEHHUS M BBIBOJBI IO pe3ysbTaTaM
NpOBENEHHOTO  HAOMIOJCHMS, HWCCIEOBAaHUS, OLEHUBATh JIOCTOBEPHOCTDH
HOJIyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000ILIEHUH;

MPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TMpoIecca, a TakKe BBLIBUTaTh
MPEIOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ nadopmarueii:

2)

BBISIBJISITh JEPUIUTHl MHQOpPMALMM, JAHHBIX, HEOOXOAMMBIX MJii OTBETa Ha
BOIIPOC U IS PELICHUS 3a]1a4H;
BBIOMpPATh MH(GOPMALMIO U3 HCTOYHHKOB PAa3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3HPOBAaTh W HMHTEPIPETUPOBATh HHPOPMALMIO PA3JIUYHBIX BHJIOB M
(dopM npencTaBieHus;
CTPYKTYpUpPOBaTh HH(POpPMAIMIO, MPEACTaBIATh €€ B pa3lIUyHBIX (opmax,
WJUTIOCTPUPOBATH IpapUuecK;
OLICHUBATh HAaAEKHOCTh MHPOPMALIMK [0 CAMOCTOSATENBHO CHOPMYIMPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvhnvie KOMMYHUKAMUGHblE oeticmeus, obecneuugarom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
OO1ieHue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKIECHHS B COOTBETCTBHM C YCIOBHSIMU U
HeJssMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BbIpa)kaThb CBOK TOYKY 3pEHHUS B
YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUs II0 XOAy PELICHUA 3a1ayu,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTaT;

B XO0/€ OOCYXJIEHMs 3aJlaBaTb BOIPOCHI MO CYIIECTBY OOCYKJIaeMOW TEMBbl,
npoOiemMbl, perraeMoil 3ajauyd, BBICKA3bIBaTh WJIEW, HAIEJICHHbIE HAa TOUCK
pELIEHNs; COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH JPYTHX YYaCTHUKOB
auanora, oOHapyKUBaTh pa3jMuue U CXOJCTBO IMO3UIUH; B KOPPEKTHOU (dopme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTABIATh PE3YJbTAaThl PELICHUS 3aJayd, SKCIIEPUMEHTa, HCCIIEIOBAHMS,
POEKTa; CaMOCTOATEIbLHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPHUH.

CoTpyAHUYECTBO:



MOHMMATh W MCHOJIb30BATh MPEUMYIIECTBA KOMAHJHON W WHAWMBUIYAJIbHOMN
paboThl TIpU pelIeHHH Yy4eOHBIX 3a7a4; NPUHUMATh I11€Jbh COBMECTHOUN
NEeSATEIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM padOThl, paclpeneisTh
BUJBI pabOT, JIOTOBApUBATHCS, OOCYXKJaTh IMpoOIleCC M pPe3yJbTaT padoTh;
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (Gopmax padboTel (0OCYyX)aeHUs, OOMEH MHCHHU,
«MO3rOBBIE€ IITYPMbD» M HWHBIE); BBINOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JACHCTBUSL C JIPYTUMHU WICHAMH KOMAaHbI, OlLIEHUBAThH
KauyecTBO CBOETO BKJIaJa B OOUIUI MPOAYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHHUKaMU B3aUMOJICUCTBUS.

3) Vnusepcanvhvie pecynamuenvle Oelicmeusi, obecneyusaiom @opmMuposarue
CMBICIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3zarus:

COCTaBJIATH ILJIAH, AJITOPUTM PCIICHUA 3ada4HU, BBI6I/IpaTI> CI10co0 peUICHUA C y‘{éTOM

MMCIOIIUXCS PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOUW MHGOpPMAIIUHU.
CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMHU IT03HABATEIBHOM pedIeKCHU KaK OCO3HAHMS COBEPIIAEMBIX
JNEWCTBUN M MBICIHUTENIBHBIX IPOIIECCOB, UX PE3yJIbTaTOB; BIAJETh CIIOCOOaAMU
CaMOIMPOBEPKH, CaMOKOHTpOJISI ~ Npolecca W pe3ydpTara  PElICHUs
MaTeMaTUYECKON 3aJauH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3aJ1a4H,
BHOCUTHh KOPPEKTHBBI B ACATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa IEIU U YCJIOBUSAM, OOBSCHATH MPUYUHBI
JOCTUKEHUS WM HEJOCTHKEHUS PE3YIbTATOB JAEATEIbHOCTU, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY IPHOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

OcBoenne y4eOHOTO Kypca «Anredpa W Hayala MaTeMaTHYECKOTOo aHalu3a» Ha
YpPOBHE CpeAHero o01iero oopa3oBaHus JOJKHO 00ECIEUUBATh IOCTHXKEHHUE CIICTYIOIINUX
MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

10 KUIACC

Yucja v BLIYUCJICHUA
OrniepupoBath MOHATUSIMU: PAIMOHATBHOE U JIEUCTBUTEIBLHOE YUCIIO, OOBIKHOBEHHAS
U JICCATUYHAS P00k, MPOLICHTHI.

BoinonHaTh apu@meTHdeckue onepaluudd ¢ PalMoOHATBHBIMU M JI€WCTBUTEIIbHBIMU
YU CIIAMHU.

BoinmonuaTe npubImkEHHBIE BHIYMCIEHUS, UCTIONb3Ys MpaBUiia OKPYIJIEHUS, JAeNaTh
NPUKHUJKY U OLICHKY PE3YyIbTaTa BHIYMCICHUMN.



OmnepupoBaTh MOHATUSMHU: CTENEHb C IEJNBIM MOKa3aTeleM; CTaHaapTHas Qopma
3alMCH  JEHUCTBUTEIBHOIO 4YHUCIAa, KOPEHb HATypAJIbHOM CTENEHH; HCIOJIb30BaTh
NOAXOASILYI0 (OPMY 3aMKUCH JEUCTBUTENbHBIX YUCEN JUIsl pEIICHUS! MPAKTUYECKUX 3aa4
Y IIPEACTABIICHUS TAHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCHHYC W TaHIE€HC IPOU3BOJIBHOTO YTJIa;
HCIIOJIB30BaTh 3allUCh MPOM3BOJBHOIO yIJa 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
(GyHKITIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTb MOHATHUSMHU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO;  IIEJOE,
palMOHAIBHOE, HWPPALMOHAIIBHOE YypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BeinonHaTe  npeoOpa3oBaHHs TPUTOHOMETPUYECKHX BBIPAKEHUHM M pelIaTh
TPUTOHOMETPUYECKNE YPABHEHHUS.

BoimonusATe  mpeoOpa3oBaHMs  II€NIBIX, PAlMOHANBHBIX W HPPALUOHAIBHBIX
BBIPQKEHUI M pellaTh OCHOBHBIE THIIBI LENbIX, PALMOHAIBHBIX M HPPAlMOHAIBHBIX
YPaBHEHHI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA Ul PELICHUSI MaTEMaTUYECKUX 3a]1a4 U 3a7a4
U3 PA3IMYHBIX 00JIacTel HAYKU U PEAIbHOM KU3HU.

MonennpoBaTh peajibHble CUTYallud Ha SI3bIKE ajareOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJaud, HMCCIEAOBATh IMOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM allapaTa ajreopsbl.

DOyHKUUM U TpaduKku

OnepupoBarb NOHATUAMU: (QYHKIUS, CHOCOOBI 3afaHusl (yHKUIUH, O0OJIacTb
ONpeaeneH!s] U MHOXKECTBO 3HAUeHU (PyHKIMU, rpaduk (QyHKIMH, B3aUMHO OOpaTHbIE
GyHKUHUU.

OnepupoBarh MOHATUSAMU: YETHOCTh M HEUETHOCTh (PYHKUMHU, HYIM (PYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBathk rpaduky GyHKIHM 715 pellieHrs ypaBHEHUH.

Ctrpouth W uutTaTh rpaduku JIUHEHHOW (YHKUMM, KBAJPATUYHOW (PYHKIUH,
CTENEHHOW (PYHKIMU C IIEJIBIM NTOKA3aTEeJIEM.

Ucnions3oBath rpaguku QyHKIUN AJIS UCCIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEHN
OpU pelIeHUU 3a7ad U3 JPYrHX Y4YEOHBIX IMPEJAMETOB U pealbHOM >KM3HHU; BBIPAXaTb
(opMysiaMu 3aBUCHMOCTH MEXAY BEIMUYNHAMMU.

Hauvana mareMaTH4ecKoOro aHajausa

OnepupoBatb MOHATUSIMU: MOCJIEIOBATEIBHOCTbD, apupmMeTnyeckas u
re€OMETPUYECKast IPOTrPECCUM.

OnepupoBaTh MOHATHUSAMHU: OECKOHEYHO YOBIBaIOIAsi T€OMETpUYECKasl MpOorpeccus,
cymMMa 0€CKOHEYHO YOBIBAIOIICH T€OMETPUUECKON MPOTPECCHUHU.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA TOCIEAOBATENBHOCTEH M MPOTPECCUN MMl  peleHus
peanbHBIX 33124 NPUKIIATHOTO XapaKTepa.

MHoKecTBa H JIOTMKA

OnepupoBarh MOHATUSAMH: MHOXKECTBO, ONEpally HaJ MHOKECTBAMH.



Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM  aIlllapaT Uil ONMCAaHUsS PEalbHBIX
IPOLIECCOB U ABJICHUMN, IPU PEIICHUY 33/1a4 U3 JAPYTUX Yy4eOHbIX IPEIMETOB.
OnepupoBath NOHATUAMHU: OIIPEAEIICHNE, TEOPEMA, CIEICTBUE, 1OKA3aTEIbCTBO.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh NOHATUSMU: HATypajbHOE, LEJIO€ YHCIIO; HMCHOJIb30BATh MPU3HAKU
JNETUMOCTH LEJbIX YHCEJ, PA3JIOKEHUE YMCIa HAa NPOCTHIE MHOXUTEIW IS PEIICHUS
3ajad4.

OnepupoBaTh MOHATUEM: CTEIIEHb C PAMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBaTh MNOHATUSAMHU: JorapuM Uucia, JECATUYHBIE U HATypaJIbHbIE
Jgorapu@mel.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTENEHM IJsi IPEeoOpa3oBaHUsl BBIPAKEHUI; ONEpUPOBATH
NOHATUAMU: II0KA3aTEJIbHOE YpaBHEHUE U HEPABEHCTBO; peElIaTh OCHOBHBIE THIIBI
ITOKA3aTEJIbHBIX YPABHEHNN U HEPABEHCTB.

BrinonHATh peoOpa3oBaHus BBIPAKEHUM, COJAEPKAIUX JOrapu(pMbl; ONEpUpPOBATH
MOHATUSAMU: JIOTapu(MHUUYECKOE ypaBHEHHME M HEPABEHCTBO; pelIaTh OCHOBHBIE THIIbI
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

Haxoaute penienus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh NOHATHUAMHU: CHUCTEMA JIMHEHHBIX YPABHEHHM W €€ pelIeHuE;
HCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUS PAKTUYECKUX 3a1a4.

Haxonute pemieHuss nOPOCTEUIIMX CHUCTEM M COBOKYITHOCTEM pallMOHAJIbHBIX
YPaBHEHUN U HEPABEHCTB.

MonennpoBaTh peajibHble CUTYallud Ha SI3bIKE ajareOpbl, COCTaBISATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJayd, MCCIEAOBATh MOCTPOCHHBIC
MOJEJIH C UCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U Tpaduku

OnepupoBaTh MOHATHAMH: HepuoandecKas (QyHKIUS, TPOMEXKYTKH MOHOTOHHOCTH
(YHKUMU, TOYKU IKCTpeMyMa (DYHKIIMH, HAauOOJblIee U HAaUMEHbLIee 3HAaUeHHs (PYHKIIUU
Ha MIPOMEKYTKE; UCTIOIb30BATh UX JJI UCCIEAOBAHMS (PYHKIMH, 3aJaHHON rpad)uKOM.

OnepupoBarh MOHATUAMH: TrpadUKH [OKAa3aTEIbHOM, JorapupMuUyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMM; H300pakaTh HX HAa KOOPJIMHATHOW IIJIOCKOCTH H
WCIIOJIB30BaTh ISl PELICHUS] YPAaBHEHUNA U HEPABEHCTB.

N300paxkarb Ha KOOPJAMHATHOM IJIOCKOCTH TpauKU JIUHEHHBIX YpPaBHEHUH U
UCIIOJIb30BaTh UX JJI PELIEHUS CUCTEMBI JINHENHBIX YPaBHEHUM.

Hcnionp3oBath rpaduku GyHKITUHN TSI ICCIIEIOBAHUS MMPOIIECCOB M 3aBUCUMOCTEH U3
APYTUX Y4eOHBIX JUCLMILINH.

Hayaja MaTeMaTH4eCKOIo aHAIM3a

OnepupoBarh MOHATUSAMH: HENpepbiBHAS (QYHKIUS; Mpou3BOAHAS (DYHKIMH,
UCIOJIb30BaTh T€OMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM ISl pELIECHUS 3a/1ay.



HaxomuTh mNpOW3BOMHBIC 3JEMEHTAPHBIX (YHKIMH, BBIYHCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHHSI, YACTHOTO (DyHKITHIA.

Hcnosnp30BaTh MPOU3BOJAHYIO ISl MCCIIEAOBaHUS (DYHKIIMM HAa MOHOTOHHOCTh M
OKCTPEMYMBI, TPUMEHSAThH PE3yJIbTaThl HCCIICIOBAHUS K TOCTPOCHHIO rPpadUKOB.

Hcnonp30oBaTh MPOU3BOJAHYIO JUISI HAXOXKIACHHUS HAWIYYIIETO pPCIICHHS B
MIPHUKJIATHBIX, B TOM YHCJIC COITUAITBHO-9KOHOMUYECKHX, 3aa9ax.

OnepupoBath MOHATHAMHE: IIEPBOOOPa3Has ¥ HHTErPa; IIOHUMATh TE€OMETPUICCKHIA
¥ (pU3MUCCKUI CMBICI HHTErpaa.

Haxomute mepBoOOpa3HbIe 3JIEMEHTAPHBIX (DYHKIMIA; BBIYHACISATH HHTETPAT IO
dbopmyne Hrrorona—JleiOHura.

Pemarp mnpukiagHple 3amadd, B TOM YHCJIEC COIMAIBHO-DKOHOMHUYECKOTO U
(u3nIecKoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOTO aHAITN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

Ne ni/n HaumeHoBaHue pa3jiesioB U TeM
NPOrpaMMEI Beero KoHTpoJbHbIe
padoThI

MHoecTBa pallMOHAIBHBIX U

1 JIEMCTBUTEIILHBIX YKcell. PalinoHaipHbIe 14 1
ypaBHEHUS U HEPABEHCTBA

5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
IIOKa3aTelieM

3 Apudmernaeckuii KOpeHb N—0ii CTETICHU. 18 1
UppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA

4 @opMyIbl TPUTOHOMETPHH. 29 1
TpuronomeTpuueckre ypaBHEHUS

5 [TocnenoBarenbHOCTH M MPOrPECCUN 5

6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

http://fipi.ru- ®enepanbHOE TOCYIAPCTBEHHOE
OI0KETHOE HAYYHOE YUPEXKICHNE
«DenepanbHbIi HHCTUTYT MEAarOrHYECKUX
U3MEpPEHUI»;

http://fcior.edu.ru- denepanbHbIN IEHTP
UH(POPMaIOHHO-00pa30BaTeIbHBIX PECYPCOB
(GLIOP);

http://sc.edu.ru/- Equnas KoyieKuus
ur(poBEIX 00pa30BaATEIHHBIX PECYPCOB;
https://myschool.edu.ru/- ITTOC Mos ikona;
https://uchi.ru/- O6pa3oBaTenbHbBII MOpTAT
VYuu.py;

https://resh.edu.ru/- POIII;
https://ege.sdamgia.ru/- O6pa3oBaTenbHBII
nopran Cnam I'MA: Pemry EI'O;
https://edu.skysmart.ru/- SkySmart



http://fipi.ru/
http://fcior.edu.ru/
http://sc.edu.ru/
https://myschool.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://edu.skysmart.ru/

11 KIIACC

KoauuecTBO 4acoB

Ne i/ HaumeHoBaHue pa3/iesioB U TeM
IpOTpaMMEI Beero KonTpoJbHbIE
padoThI

CreneHp ¢ palioHAILHBIM TI0Ka3aTeNIeM.

1 [TokazarenpHas ¢pynkums. [lokazarenpHbie 12 1
YpaBHEHHSI 1 HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.

2 Jlorapudmuueckue ypaBHEHUS U 12 1
HEPaBEHCTBA

3 Tpuronomerpuyeckue GyHKIHHA U UX 9 1
rpaduku. Tpuronomerpuueckie HepaBeHCTBA

4 [IpousBoanas. [Ipumenenre mpou3BOIHOM 24 1

5 WuTerpan u ero npuMeHeHus 9

6 Cucremsl ypaBHEHUN 12 1

7 HarypanbHble 1 1ienbie yncia 6

3 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AIMS 18 1
3HAHUU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

dueKkTpoHHbIE (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

http://fipi.ru- ®enepaasHoE
rocyJapCTBEeHHOE OI0PKETHOE HAyYHOE
yupexaeHue «PenepaibHblid HHCTUTYT
MeJJarOrTMIECKIX U3MEPEHUNY;
http://fcior.edu.ru- ®emepanbHbIii IEHTP
UHQOPMaITIOHHO-00pa30BaTEeNBLHBIX
pecypcoB (OLIOP);

http://sc.edu.ru/- Equnas KoIeKus
U POBBIX 00Pa30BATEIBHBIX PECYPCOB;
https://myschool.edu.ru/- ITOC Mos
IKOJIA;

https://uchi.ru/- O6pa3oBaTenbHBII
noprain Yuu.py;

https://resh.edu.ru/- POIII;
https://ege.sdamgia.ru/-
O6pazosatenbHblil mopTan Cnam [MA:
Pemy EI'D;

https://edu.skysmart.ru/- SkySmart



http://fipi.ru/
http://fcior.edu.ru/
http://sc.edu.ru/
https://myschool.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://edu.skysmart.ru/

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne /it T KouTposbHbIe uudpossbie
eMa ypoka
Bcero padoThI o0pa3oBaTe/ibHbIe
pecypcsl
1 MHo0k€ecTBO, ONEpaliy Ha/l MHOKECTBAMHU. 1
Huarpammsl Ditiepa—Benna
Pannonanbueie yncna. OObIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 1
MePUOIUUECKHIE IPOOH
ApudmeTndeckue oneparuu C
3 parMoHAIBHBIMH YUCIIAMH, IPEOOpa30BaAHUS 1
YHUCIIOBBIX BBIPAXKCHHIM
[Ipumenenue qpobeit 1 MPOLEHTOB JIst
4 pELICHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX 1
OTpaciel 3HaHUW U peanbHOU KU3HU
[Ipumenenue npobeit 1 MPOLEHTOB JIst
5) pelIeHns MPUKIAaIHbIX 3aa4 U3 pa3INuHbIX 1
OTpaciell 3HaHUHM U peabHOU KU3HU
6 [ericrBuTenbHble yncia. PanmonanbHble U 1
MppALMOHATIbHBIE YHCIIa
7 Apudmernueckre onepanum ¢ 1
JEMCTBUTENbHBIMU YU CIIAMU
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa
8 OKpYTJIEHUS, MPUKHJIKA U OLIEHKA pe3ysibTaTa 1
BBIYMCIICHUI
9 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa3oBaHUs 1
10 VYpaBHeHHE, KOPEHb YpaBHEHUS 1
11 HepaBeHcTBO, pelieHre HepaBeHCTBA 1
12 MeTto UHTEPBAJIOB 1




Pemenue nemnsix U ApoOHO-pAIIMOHATBHBIX

13 YPaBHEHUI U HEPABEHCTB
KoHnTtpoinbHas pabora o teme "MHOXecTBa

14 palLMOHANBHBIX U IEUCTBUTEIIBHBIX YHCEIL.
PanonanbHble ypaBHEHUS U HEPABEHCTB"

15 DyHKIHUS, CIIOCOOBI 3a/1aHus (PYHKITUH.
B3anMHo oOpaTHbIe pyHKIIUN
I'padux pynkmmu. O6macTh ONpeneIcHHs 1

16 MHO>KECTBO 3HaueHu (pyHKIuu. Hynu
dbyukun. [IpoMexyTKH 3HAKOMOCTOSIHCTBA

17 YérHble 1 HEUETHBIE (QYHKIIUN

18 Crenens ¢ 1enbiM nokaszaresneM. CTaHngapTHast
dbopma 3anucu AeWCTBUTEIBHOTO YHCTIa
Hcnonp3oBanne noaxosieii GopMbl 3auch

19 JeMCTBUTEILHBIX YUCET [T PEIICHHS
NPaKTUYECKHX 3a/1a4 U TPEACTaBICHUS JaHHBIX

20 CrenenHas QyHKIUS C HATypalbHBIM U LIEIBIM
nokazareneM. E€ cBolicTBa u rpaguk

21 Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHU

29 ApudpmeTnueckuii KopeHb HaTypaJbHOU
CTETIEHU

93 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJlbHOM CTETIEHU

24 CaoiicTBa apu(hMETHUECKOr0 KOPHA
HaTypalbHOH CTeNeHn

o5 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

26 HeticTBust ¢ apuMeTHIECKUMU KOPHSAMHU N—Oi
CTETeHH

27 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii




CTCIICHU

HetictBus ¢ apuMeTHIECKUMU KOPHSAMHU N—OM

28
CTCIICHU

29 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTCIICHU

30 JeiicTBus ¢ apuMeTHIECKUMU KOPHIMH N—Oii
CTEIEeHU

31 Pemenune nppanvoHaibHBIX ypaBHEHUN U
HEPABEHCTB

32 Pemenne nppanmoOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

33 Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPaBEHCTB

34 Pemenue nppanroHalbHBIX ypaBHEHUN U
HEPaBEHCTB

35 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

36 CoiicTBa u rpaduk KOpHS N-0if cTeNeHn

37 CgoiicTBa u rpaduk KopHs N-0if cTeneHu
KonTponbHas padbora no teme

38 "ApudmeTnueckuit KOpeHb N—0if CTETICHHU.
HppaunroHanbHble ypaBHEHNS U HEpaBeHCTBA"

39 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTIO
aprymeHrTa

40 CuHyC, KOCUHYC U TAHT€HC YHCIIOBOTO
aprymeHra

41 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIJIOBOT'O apryMeHTa

42 ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCIJIOBOT'O apryMeHTa

43 Tpuronomerpudeckast OKpyKHOCTb,




oTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN

YHUCJIOBOT'O apryMEHTa

TpuronomeTrpuyeckas OKpyKHOCTb,

44 oTpesieNieHue TPUTOHOMETPUIECKIX (DYHKITUI 1
YHICIIOBOTO apryMEHTa

45 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

46 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

47 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

49 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUM

50 [TpeoOpa3oBaHue TPUrOHOMETPHUECKUX 1
BBIPKEHUI

51 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

59 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXECHUM

53 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

o4 Pemenne TpuroHoMeTpuuecKUX ypaBHEHUI 1

55 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

56 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

57 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1

58 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

59 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTponbhas pabota no teme "dopmyst

60 TPUTOHOMETpHUHU. TpUroHOMETpHUECKue 1
ypaBHeHHUA"

61 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS 1

ocjenoBaTeIbHOCTEH. MOHOTOHHEIE




noCIaCaA0BaTCIbHOCTHU

ApudmeTrnueckast U reoMeTpUyYecKas
nporpeccuu. Mcnonb3oBaHue Mporpeccuu ass

62 pelIeHus peabHbIX 3a/1a4 IPUKIIATHOTO 1
Xapakrepa
beckoHeyHO yOBIBaIOIIAst FEOMETPHUYCCKAs

63 nporpeccusi. Cymma 6€CKOHEYHO YOBIBAIOIICH 1
TeOMETPUYCCKOM MTPOTPECCUr

64 ®dopmyna CIOKHBIX MTPOLEHTOB

65 dopmyna CI0KHBIX MTPOIEHTOB 1
O06o001IeHHe, cCHCTEMaTH3allus 3HAHHUI 33 KypC

66 anreOpsl ¥ HaYal MaTeMaTH4YecKoro aHanu3a 10 1
KJacca

67 Hroroas xonTpoapHas padbora 1
O06o00611eHne, cucTeMaTu3alus 3HaHUH 3a Kypc

68 anreOpbl U HAYaJl MAaTeMAaTHYeCKOTo aHanu3a 10 1
KJjacca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ni/m uudposbie
Tema ypoka KonTpoJbHbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
CrerneHsb ¢ pallMOHAIBHBIM [10KA3aTEIEM
CBolicTBa CTENICHU
3 [Ipeo6pa3oBanue BbIpaxeHU, CoaepKaLUX 1
palMOHATIbHbBIE CTEIIEHU
4 [Ipeo6pa3oBanue BbIpaxxeHU, CopepKaLUX 1
palMOHAJIbHBIE CTEIIEHU
5 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAILINX 1
palMOHATIbHBIE CTEIIEHU
6 [Toka3arenbHble ypaBHEHUs U HEPABEHCTBA 1
7 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
8 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [ToxazarenbHblE ypaBHEHUS U HEPABEHCTBA 1
10 [ToxazarenbHble ypaBHEHUS U HEPABEHCTBA 1
11 [TokazarenpHas pyHKLMS, €€ CBOMCTBA U 1
rpaduk
KonTtponbHas padota no teme "CreneHs ¢
12 paloHaIbHBIM IIOKA3aTEIIEM. 1 1
[Toxa3zatenbHas pynkius. [TokazaTenbHble
YpaBHEHUS U HEpaBEHCTBA"
13 Jlorapugm umncna
14 JecsTuunble ¥ HaTypaJIbHbIE JIOTapU(PMBI
15 [IpeoOpazoBanue BEIpaKEHUA, COAEPIKALINX 1
JorapupMbl
16 [IpeoOpazoBanme BeIpaKEHUH, COIEPIKAIINX 1

norapudMbl




[IpeoOpazoBanue BhIpaXEHUH, COAEPKAIIUX

17 1
Jorapupmbl

18 [IpeoOpa3zoBanue BbIpaX)eHH, ComepIKalux 1
Jorapupmbl

19 Jlorapudmuueckue ypaBHEeHUS U 1
HEPAaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUS U 1
HEpaBEHCTBA

21 Jlorapudmuueckue ypaBHEeHUS U 1
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHUS U 1
HEPaBEHCTBA

93 Jlorapudmmueckas QyHKIuUs, €€ CBOWCTBA U 1
rpaduk

24 Jlorapudmmueckas GyHKIUA, €€ CBOWCTBA U 1
rpaduk

o5 KonrtponbHas padora no reme 1
"Jlorapupmuueckas GyHKIus."

26 Tpuronomerpudeckne GyHKINU, HX 1
CBOMCTBA U Tpaduku

97 Tpuronomerpudeckue GyHKINHU, UX 1
CBO¥CTBA U rpaduKu

08 Tpuronomerpudeckue GyHKINHU, UX 1
CBOWCTBA U IrpaduKu

29 Tpuronomerpudeckne GyHKIINU, HX 1
cBOIicTBa U rpadUKu

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

UMEepbl TPUTOHOMETPUYECKHX HEPABEHCTB

32 IT 1

33 [TpumMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 1

34 KonTtponbHas pabora o Teme 1




"TpuroHomerpuieckue GyHKIUU U UX
rpaduku. Tpuronomerpuyeckue

HepaBeHCTBA"

35 HenpepsiBable pyHKINN

36 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

37 MeTtoa UHTEpBAIOB JJIsl pEIICHUS
HEPaBEHCTB

38 [TpousBoaHas GyHKIMH

39 [IpousBoanas pyHKINN

40 ['eomerpuueckuii 1 GU3NIECKUN CMBICIT
MIPOU3BOIHOMN

41 ['eomerpuueckuii U GU3NUECKUN CMBICIT
MIPOU3BOIHOM

42 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA

43 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

44 [IpousBoaHast CyMMBI, IIPOU3BEICHUS,
YacTHOTO (yHKIUH

45 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YacTHOTO (QyHKIUH

46 [IpousBoaHast CyMMBI, IPOU3BEIECHUS,
Y4acTHOTO (PyHKIIMH

47 [TpumMeHeHre POU3BOTHOMN K MCCIIEIOBAHUIO

KIIUH HA MOHOTOHHOCTH W DKCTPEMYMBI
VH yM
48 [TpuMeHeHrne IPOU3BOTHON K MCCIIEIOBAHUIO
KIIUH HA MOHOTOHHOCTH W DKCTPEMYMBI
VH yM

49 [IpumeHeHne MpoN3BOIHON K UCCIIETOBAHHIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

50 [IpruMmeHeHne nporu3BOJHOM K UCCIIEA0BAHUIO
(GyHKLUH HA MOHOTOHHOCTb U DKCTPEMYMBI

o1 Haxoxnenrne HanOobIIero 1 HAMMEHBIIETO




3HaYeHUs (QYHKIUU Ha OTpE3Ke

HaXO}K,I[eHI/IC HauOOJIBIIEr0 U HAMMEHBIIIETO

52 3Ha4YeHUs QYHKLUU Ha OTPE3Ke

53 Haxoxxnenrne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUsl QYHKLUU Ha OTPE3Ke

54 Haxoxxnenne HanOoIbIIEro 1 HANMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTPE3Ke

55 Haxoxnenne HauOoJbIIero 1 HAaMMEHBLIETO
3Ha4YeHUs (QYHKIHUU Ha OTpE3Ke

56 Haxoxnenne HanOobIIero 1 HANMEHBILETO
3HaYeHUs (QYHKLIHUU Ha OTpE3Ke
IIpumeHeHre npou3BOIHOM [l HAXO0XKACHUS
HAWJIY4ILIEero peleHus B IPUKIaTHbIX

S7 3a/1a4ax, JJIs ONpeaesIeHUsI CKOPOCTH
nporecca, 3alaHHOro GopmMysIon Win
rpaduKom

58 KonTponbHas padora no teme
"ITpousBoaHas. [Ipumenenue nponzBoaHoin"

59 [TepBooOpaznas. Tabnua nepBooOpa3HBIX

60 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX

61 WnTerpan, reomeTpuueckuii 1 pu3nyecKuii
CMBICJI MHTETpaja

62 WuTerpan, reomerpuueckuit 1 pu3nyecKuii
CMBICJI MHTETpaja

63 WuTerpain, reomeTpudeckuil 1 Gu3ndecKuit
CMBICII MHTETpaja

64 Brruucnenue nunrerpana no gpopmyie
Herorona—1Jleiibanna

65 Beruucnenue nnterpana rno gpopmyie
Herorona—IJleiioanna

66 Brruucnenne uHTETpana no Gopmyie




Herorona—JleitOHuIa

67

68

Brruncienue naTErpaia mo gpopmyiie
Herorona—JleiiOuuia

CucreMbl TUHEHHBIX YpaBHEHUN

69

70

CucreMbl TUHEHHBIX YpaBHEHUN

Pemmenne nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

71

72

73

74

75

76

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
paluMOHANbHBIX, UPPALMOHAIbHBIX,
MOKA3aTeIbHBIX, JJOrapu(PMHIECKUX
YpaBHEHUI U HEPABEHCTB

Cuctembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeNIbHBIX, JIOTApUPMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH LIEJIBIX,
PalMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeNbHBIX, JOrapu(PMUIECKUX
YpaBHEHUI U HEPABEHCTB

CucteMsl u COBOKYITHOCTH LCJIBIX,
palOHAJIBHBIX, UppAllUOHAIBbHBIX,
IIOKa3aTCIbHBIX, J'IOl“apI/I(i)MI/I‘-IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPABCHCTB

Hcnons3oBanue rpadukoB GyHKIUN A5
pELIEeHUs] ypaBHEHUI U CUCTEM

77

Hcnonb3oBanue rpadukoB pyHKIUN 15
pelIeHNs ypaBHEHH U CHCTEM

78

IIpuMeHeHue ypaBHEHUMN, CUCTEM U
HEPaBEHCTB K PELICHUI0 MATEMaTUYECKUX




3a[a4 ¥ 3a/1a4 U3 pa3InYHbIX o0acTeit
HAyKU U PEAIbHOU KU3HU

79

80

KonTtponbHas padora o teme "MHTErpan u
ero npuMeHeHus. Cucremsl ypaBHeHU"

HatypasbHble U Liesble uncia B 3a1a4ax U3
peaabHOM KU3HU

81

HarypanbHbie 1 1ienble yncaa B 3aa4ax u3
pEabHOM KU3HU

82

83

HatypanbHble U 11e51ble yKclia B 3a/1a4ax 13
pEATbHOM KU3HU

HpI/I3HaKI/I JCINMOCTH LOCJIBIX YHCCII

84
85

HpI/I3HaKI/I JACIIUMOCTHU LECJIBIX YUCCIT

HpI/I3HaKI/I JCINMOCTH LOCJIBIX YHCCII

86

87

88

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHUU. YpaBHEHUS
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HaHUHN. YpaBHEHUA
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHUHN. YpaBHEHUA

89

90

91

[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHWM. Y paBHEHUS
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA
[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHUU. YpaBHEHUSA

92

93

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa
[ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs
3HaHui. HepaBeHcTBa

94

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIH
3HaHui. HepaBeHcTBa




95 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHui. HepaBeHcTBa

9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHUi. CucTeMbl ypaBHEHUN

97 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHuW. CucTeMbl ypaBHECHUH

08 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHuil. OyHKUKH

99 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHuil. OyHKUMH

100 HroroBast KoHTpoOIbHAs paboTa 1
O0001enre, cucreMaTA3aIus 3HaHUH 3a

101 Kypc anreOpbl 1 Hadyal MaTeMaTHIeCKOTO 1
ananmuza 10-11 xmaccos
O0o001Ienre, cucTeMaTA3alus 3HaHUH 3a

102 Kypc ainreOpbl 1 Hayall MaTeMaTHYeCKOTo 1
ananmmza 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

Anrebpa v Havasila MaTemMaTuueckoro ananausa. 11 kmace. B 2 4. Y. 1 YueOHuk 11
ydamuxcsi o011eo0pa3oBaTebHbIX OpraHu3aiui (0a30BbId U yIITyOJIECHHBINH YPOBHM)/
A.T'. Mopakosuy, I1.B. CemenoB. M.: MaeMo3uHa, 2019 r.

Anrebpa u Havasia MaTemMaTuueckoro anaiausa. 11 kmace. B 2 u. Y. 2 YaeOHuk 1
ydamuxcsi o011eo0pa3oBaTebHbIX OpraHu3aiuii (0a30BbId U yIITyOJICHHBINH YPOBHM)/
A.I'. Mopakosuy, [1.B. CemenoB. M.: Muemo3suna, 2019 r.

AnreOpa u Hadana maTematudeckoro ananm3a. 10 kimacce. B 2 4. Y. 1 Yuebnuk mis
yJamuxcs 001meo0pa3oBaTebHBIX Opranu3aiuii (6a30BbIid U yriayOJeHHBIN YPOBHH)/
A.I'. Mopakosuy, I1.B. Cemenos. M.: Maemo3susna, 2019 r.

Anrebpa 1 Havasia MatremaTuueckoro anaiauza. 10 knace. B 2 u. Y. 2 YueOHuk m1st
yJammxcsi o01ieo0pa3zoBaTesbHbIX Opranu3anuii (0a30BbIil U yriayOJeHHbIA YPOBHU)/
A.T". Mopakosuy, I1.B. CemenoB. M.: MaeMo3uHa, 2019 r.

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

AnekcannmpoBa A.Jl. "Anrebpa u Hayasia wmaTemaTudeckoro asanmuza'. 10 ki
CamocrosiTenbHbie paboThl (0a30BbIi U yrayOneHHblii ypoBuu). [lom penm. A.T.
Mopakosuua

A. T'. Mopnkosuu, I1. B. CemenoB AnrebOpa u Hayana maremarudeckoro anaimza. 10
kJacc (0a30BbIi U yriyONEHHBIN YPOBHH): METOIMYECKOE TTOCOOUE JJIsT YUUTEIS
AnekcangpoBa A.JI. "Anre6pa u Hayana MaTremMardueckoro a”ammza'. 11 ki
CamocrosiTenbHble paboThl (0a30BbIi W yrayOneHHbli ypoBHu). Ilog pen. A.l.
MopakoBnua

A. T'. Mopakosuu, I1. B. CemenoB AinreOpa M Hayaja MareMaTuyeckoro aHamuza. 11
KJy1acc (0a30BbIi U Yr1yOJEHHBIA YPOBHU): METOAUYECKOE MOCOOUE IJIs YUUTEs

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI U PECYPCbl CETH
MHTEPHET

http://fipi.ru- denepabHOE TOCYAAPCTBEHHOE OIOKETHOE HAYTHOE YUPEIKICHHUEC
«DenepanbHblii MHCTUTYT NMEAATOTHYECKUX U3MEPEHUI

http://fcior.edu.ru- denepanbHBINA EHTP HHPOPMAITMOHHO-00Pa30BaTEILHBIX PECYPCOB
(PLUOP);

http://sc.edu.ru/- EnuHas koutekus udpoBbIX 00pa3oBaTeIbHBIX PECYPCOB;
https://myschool.edu.ru/- IIOC Mos mikoja

https://uchi.ru/- O6pa3oBarenbHBIN TOPTAT Y UH.pY

https://resh.edu.ru/- POII

https://ege.sdamgia.ru/- O6pa3zoBarenbhbiii nopTan Caam 'NA: Pemry EI'D
https://edu.skysmart.ru/- SkySmart



http://fipi.ru/
http://fcior.edu.ru/
http://sc.edu.ru/
https://myschool.edu.ru/
https://uchi.ru/
https://resh.edu.ru/
https://ege.sdamgia.ru/
https://edu.skysmart.ru/

