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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa U Hauajga MaTeMaTHIeCKOTO
aHanu3a» 0a30BOro ypoBHs ais oOywatomuxcs 10 —11 kmaccoB pazpaboraHa Ha
ocHOBe DenepalibHOTO TOCYIapCTBEHHOI'O 00pa30BaTEIbHOIO CTAaHAApTa CPEIHETO
oOumiero oOpa3oBaHus, C Yy4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEABABIAEMBIX K MaTEMaTUYECKOMY OOpa30BaHUIO, U TPAJULUNA POCCUUCKOTrO
obOpazoBanus. Peanuzanusi mporpamMmbl 00ecTieUMBAET OBJAJACHHUE KIIIOUEBBIMU
KOMIETEHIIUSAMH, COCTABJIAIOIIMMU OCHOBY JJII CaMOpPa3BUTHUS U HENPEPBIBHOTO
o0pa30oBaHus, LIETOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIBHOTO
pa3BUTHUS IUYHOCTU 00YJAIOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAN3a» SIBIISICTCA OJHUM U3
Hanboyiee 3HAYMMBIX B MPOTpaMMe CTaplIeld IIKOJBI, TOCKOJIBbKY, C OJHOMN
CTOPOHBI, OH OOECINEeYMBACT HWHCTPYMCHTAIBbHYIO 0a3y Ui HM3YyYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYTOWd CTOPOHBI, (POPMUPYET JOTHIECKOE U
a0CTpaKTHOE MBINIICHUE YYalluXcsl Ha YPOBHE, HEOOXOAMMOM I OCBOCHHSI
KypcoB HWH(GOPMATHKH, OOIIECTBO3HAHMS, HCTOPUHU, CJIOBeCHOCTH. B pamkax
JAHHOTO Kypca ydYalluecs OBIIJCBAIOT YHHBEPCATBHBIM SI3BIKOM COBpPEMEHHOMN
HayKH, KOTopas (opMyJIHpyeT CBOU JOCTHKCHHS B MAaTEMaTHIECKOUN opMme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYecKOro aHAIN3a 3aKJIabIBA€T OCHOBY JIS
YCHENTHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMUH, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIUA OKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(DPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIh30BaTh WX B TOBCEIHEBHOW XM3HHW. B TOXe Bpems OBJIaJicHUE
aOCTpaKTHBIMA U JIOTHYECKH CTPOTHUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIHSIMU
pa3BHBAET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aI1I0, a0CTparupoBaHue u
aHaJIOTHI0, POPMHUPYET KpeaTUBHOE U KPUTHYECKOE MBIIIICHUE. B X0/1e n3ydeHus
anreOppl W Hayal MaTeMaTHYeCKOrO aHaluW3a B CTapiied IKOJe ydJarluecs
MOJIYYatOT HOBBIM ONBIT PEHICHUS MPUKIATHBIX 3a/1ad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH pPEabHBIX CHUTyalluid W WHTEPIpETaIun
MOJIYYCHHBIX  PEIICHUM, 3HAKOMSTCS C  TIpUMEpaMH  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH B TpPHUPOJE, HAYKE W B HCKYCCTBE, C BBIIAIONTUMUCS
MaTEMaTHYECKUMH OTKPHITHUSIMHU U UX aBTOPaMHU.



Kypc o0nagaer 3HAYMTEIBHBIM BOCHUTATEIbHBIM MOTEHI[MATIOM, KOTOPBIi
peanu3yeTcss Kak uyepe3 y4eOHbId Marepuaj, CIoCOOCTBYIOMUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M uepe3 chenupuky y4dyeOHOU AesITelIbHOCTH,
TpeOyrolen CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJIOIKUTENBHON
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 32 IIOJIyYEHHBIN PE3YJIbTAT.

B ocnoBe wmeroamku oOydeHus anredpe M HayalaM MaTeMaTHYEeCKOTrO
aHaJIM3a JISKUT JACATEIHbHOCTHBIN MPUHIIAIT 00yUYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHaJIN3a» BKIIIOYAET
CIIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «Yucna W BBIYUCIECHUSY,
«DyHkuuu U rpadpukn», «YpaBHEHUS W HepaBeHCTBa», «Hauana
MaTeMaTU4ecKoro aHaimuza», «MHoOXkecTBa U JIOTMKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCAd Ha MPOTSHKEHHH JBYX JIET
OoOy4eHHs B CTapIllel IIKOJIe, €CTECTBEHHO JOMOHSS APYT APyTra U MOCTENEHHO
HAChII[asiCb HOBBIMM Te€MaMU W  pazaenaMd. JlaHHBIA Kypc  SABISIETCSA
UHTErPAaTUBHBIM, TOCKOJBKY OOBEAUHSET B ce0€ COAEp)KaHHE HECKOIbKHUX
MaTEMaTUYECKUX JUCITUIUIMH: alreopa, TPUTOHOMETPHSI, MAaTeMaTHUYECKUIN aHaAJIH3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBiIaieBarOT BcE Ooliee
HIMPOKUM MAaTEMAaTHYECKUM alapaTroM, Y HUX MOCIeN0BaTeNbHO (hopMUpyeTCs U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYIO MOJEIb peajJbHOU
CUTyallud, TPUMEHSATh 3HAHUA, IOJyYEHHblE B Kypce «Airedpa W Hayaia
MaTEMaTUYECKOTO aHAJIM3a», NJIsl PEIICHUSI CaMOCTOSTENHHO CHOPMYITUPOBAHHON
MaTeMaTU4YeCKOM 3a/1a4l, a 3aTEM MHTEPIPETUPOBATH IMOTYYECHHBIN pe3yJIbTar.

ConepxkaTenbHO-MeTOANYECKAsA JTUHUA «YUucna U BBIYMCIEHUS» 3aBEPILIACT
(opMHpOBaHNE HABBIKOB MCIOJB30BAHMS JACHCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mmiKojie. B crapmieli mikone oco0oe BHUMAaHUE YIETSIETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIHLHBIX HABBIKOB, BKIIOYAMOIIMX B CeOs
WCIIOJIb30BAHUE PA3NIMYHBIX (OPM 3aMUCH JICUCTBUTEILHOTO YHCIIa, YMEHHUE
pallMOHAJILHO BBIMOJIHATE JIEUCTBUS C HHUMH, JejaTh NPUKUIKY, OIICHUBATH
pesynbrar. OOyuwaromuecs NOJYy4arOT HAaBBIKM MNPUOIMKEHHBIX BBIYMCICHUN,
BBITIOJIHCHUS JCHCTBUM C YHCIAMH, 3allMCaHHBIMM B CTaHJIApTHOM (dopme,
MCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHHIA.

JIunns «YpaBHEHUS W HEPABEHCTBA» PEAIMU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHMs] B CTapuiedl IIKoJie, TOCKOJbKY B KaXJIOM paszfelie MporpamMMbl
IPELYCMOTPEHO PEILIEHUE COOTBETCTBYIOIIMX 3anad. OOyuaromuecs OBIaJ€BaIOT
pa3IUYHBIMU METOJAMHU PEUICHUS UEbIX, PAlMOHAIBHBIX, HUPPAlUOHAIbHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX W  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lorydeHHbIe yMEHUS UCTIOJIB3YIOTCS IIPU UCCIIEA0BAaHUN
(GyHKUMKA C TOMOIIBIO MPOU3BOAHOM, PEHICHHHM NPUKJIAJAHBIX 3a/ady W 3a7ad Ha
HAaXOXJCHUE HaWOONBIINX W HAUMEHBIINX 3HaueHWW QyHKuu. JlanHas



coJlep)KaTesibHas JIMHHMS BKIIOYAaeT B ce0sf Takke (HOPMUPOBAHHE YMEHHMI
BBITIOJIHATDL Pacy€Tsl 1Mo ¢dopMmysaMm, MpeoOpa3oBaHUsS IENBIX, PaAlMOHATHHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHHUM, a TaKKe BBIPAXKEHUH,
COJIEpXKAIllUX CTENeHu W Jiorapudmsl. brarogaps u3yyeHuUro aiaredpandyeckoro
MaTepuala IPOUCXOJUT  JaJIbHEWIlee  pa3BUTUE  AJITOPUTMUYECKOIO U
aOCTPaKTHOTO MBIIUICHUSI YYaIIuXcs, (POPMUPYIOTCS HABBIKA JI€AYKTHBHBIX
paccyxaeHuil, paboOTBl €  CHMBOJBHBIMU  (opMamMH,  MPEICTaBICHUSA
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AlreOpa
npeanaraetr 3(QQEeKTUBHbIE HHCTPYMEHTBI JUIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]a4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HayKH.

CopepxxarenpbHo-MeTOAMYeCKass JuHUA «DyHKIMH W TpaQuKu» TECHO
NeperieTaeTcs ¢ IPYruMU JIMHUSAMH Kypca, MTOCKOJIbKY B KAKOM-TO CMBICTIE 33/1aET
MOCJIEIOBATENbHOCTD U3Yy4YECHUS Marepuana. N3yuenue CTEIEHHOM,
MIOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpadMKOB, UCTIOIb30BaHUE (DYHKIUI IS peIIeHus 3a7ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEAbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEIICHHWEeM YpaBHEHUW U HepaBeHCTB. [lpu 3TOM Oosbllloe BHUMaHUE
yaenserca (OpMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMu 3aBUCUMOCTU MEXIY
pa3IUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh MOJYyYEHHbIE (YHKLUHUH, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTelIbHON JIMHUK HalleJIeH Ha Pa3BUTHE YMEHUU
U HAaBBIKOB, IO3BOJISIONIMX BbIpAXKaTh 3aBUCUMOCTH MEXIy BEIWYMHAMHU B
paznuyHOi (hopme: aHaTUTHYECKOH, rpaduueckoil u cinoBecHo. Ero usyudenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHUIO 1 KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxartenbHas nuHusi «Hadana maTreMaTH4ecKoro aHaau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3aj]1ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAessITh HUX HauOOJbIIMEe W HAUMEHBIINE
3HAYEHWS, BBIYUCIATH TUIOMAnu (Guryp m oObEMBI Tel, HaXOAUTh CKOPOCTH U
yCKOpeHusi TmporeccoB. JlaHHas coaepkaTenbHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MoOJeNed peanbHbIX CHUTYyalluH,
HAXOXKJCHUS HAWJIY4YlIIero pelleHHus B MPUKIAJAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHU MaTE€MaTHYECKOTO aHalIM3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMANBHO-IOTMYECKOTO M KPEaTUBHOTO
MBIIIJICHUSI, (OPMUPOBAHUIO YMEHMI pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHKe U HuckycctBe. OOywaromuecs y3HAIOT O
BBIIAIOUIMXCSl pE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HayKH, U UX aBTOpax.



ConepxarenbHO-MeTOAMYECKAs JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
IOCBSIIEHA  JJIEMEHTAM  TEOPUM  MHOXKECTB. T€OpETUKO-MHOXKECTBEHHBIE
IIPEJCTABJICHNS IIPOHU3BIBAIOT BECh KyPC IIKOJIBHOW MAaTEMATUKU U MPELJIAraroT
HauOoJjiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3Aesibl MATEMATUKU U €€
MPUWIOKEHUM, OHU CBSA3BIBAIOT PAa3HbIE MATEMATUUYECKUE NUCLMUILIMHBI B €IMHOE
nenoe. [loaTroMy BaXHO JaTh BO3MOYKHOCTh IIKOJBHUKY IOHUMATh TEOPETHUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOW MATEMAaTUKA M HCHOJIb30BaTh €ro s
BBIPAKECHUSI CBOMX MBICJIEH.

B kypce «Anrebpa ¥ Hadajla MaTeMaTUYECKOIO aHaM3a» MPUCYTCTBYIOT
TAK)KE OCHOBBI MAaTEMAaTHYECKOTO  MOJEIMPOBAHUA, KOTOpPbIE IIPU3BAHBI
chopMHUPOBATH HABBIKM TTOCTPOCHUSI MOJICNICH peabHBIX CUTYaIlui, UCCIICIOBAHUS
ATUX MOJIeNield C TMOMOIIbIO afmapara ajareOpbl U MaTeMaTUYECKOro aHaiu3a U
VMHTEPIPETALNUU [OJIYYEHHBIX PE3YJbTAaTOB. Takue 3a1aHus BIUIETEHBl B KAXKIbIN
Y3 Pa3/esioB IIPOrpaMMBl, IIOCKOJIBKY BECh MaTEpUall Kypca IHUPOKO UCIIOIb3yETCs
JUISL PELICHUs MPUKIIAIHBIX 3a7a4. [Ipu penieHnn peaibHbIX NPaKTUYECKUX 3a/1a4
y4Yaiuecs pa3BUBAIOT HAOMIOAATENIbHOCTh, YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, HMCIOJIB30BAaTh AHAIOTHIO, 0000MATh M KOHKPETH3UPOBAThH
npobsemy. [esarenbHOCTh MO (OPMUPOBAHUIO HABBHIKOB PEIICHUS MPUKIATHBIX
3aJlady OpraHu3yeTcsl B MpOIecce M3yUeHHUs BCEX TeM Kypca «Auredpa W Haudana
MAaTeMaTU4ECKOr0 aHAIU3A).

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

B y4yeOHOM muiaHe Ha M3ydeHHE Kypca anreOpbl M Hadajl MaTeMaTHYeCKOIO
aHaju3a Ha 0a30BOM YpOBHE OTBOAMTCS 2 yaca B Hejento B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a jiBa rojia ooyuenust — 170 gacos.



COJEPXKXAHME YYEBHOI'O KYPCA
10 KIIACC

Yucaa 1 BIYMCICHUA

Pannonanbubie uyncia. OOBIKHOBEHHBbIE U JIECATUYHBIE IPOOU, MPOIICHTHI,
OECKOHEUHbIE  MepuoAuYeckue  Jpoldu. ApudmeTHyecKkue  Oomnepauud  C
palMOHAIbHBIMU YUCJIaMu, TpeoOpa30BaHus YUCIOBBIX BeIpaxeHui. [Ipumenenue
Opo0ei U MPOLEHTOB JUIsl PEIICHHs] MPUKIAAHBIX 3a/1a4 U3 Pa3IM4HbIX OTpaciiel
3HAHUU U PEaJIbHOM KU3HMU.

JeucTBurenbHble uyucia. PanuoHanbHblE W UPpPAUMOHAIBHBIE 4YHCIA.
Apudmernueckre omnepauudd ¢ JeHCTBUTENbHBIMU YHucaaMmu. [IpuOmmkéHHbie
BBIYMCJIEHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Cremmenb ¢ menbiM  mokaszareneM. CranpmaptHas  (Qopma  3ammcu
NehcTBUTENbHOTO uucia. Mcemonp3oBaHue moaxonsmied  (GoOpMbl  3alUch
JNEUCTBUTENBHBIX YHUCEN Ui PELICHHMS MNPAKTUYECKUX 3a4a4 W MPEICTABICHUS
JAHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWctBus ¢
apuPMETHIECKUMHU KOPHSIMU HATYypaJTbHOMN CTETICHH.

CHHyC, KOCMHYC M TaHI'€HC YHCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxzaecTBa 1 TOKIECTBEHHbIE IPE0OPa30BaAHUSI.

[IpeoOpazoBanue TPUTOHOMETPHUUECKUX BBIPaKEHUMH. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHeHHE, KOpEHb ypaBHEHHs. HepaBeHCTBO, pelIeHHWE HEPABEHCTBA.
Metoa MHTEPBAIIOB.

Pemenue nensix 1 JpoOHO-pallMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue nppaninoHanbHbIX YPABHEHUM U HEPABEHCTB.

PelieHrie TpUrOHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKHUX 3a7ad
Y 33/1a4 W3 Pa3IUYHBIX 00JIaCTel HAYKU U pPeabHON KU3HHU.

DOyHKUMH U TPaPuKu

Oyukius, cnocoObl 3amanus ¢yHkuuu. [paduk PyHkuu. BzaunmnHo
oOpaTHbIe (PYHKIIMH.

OOunacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkoum.
[TpoMexyTkH 3HAKOTIOCTOSHCTBA. YETHBIE M HEUETHBIE (DYHKIIUU.

CrernenHast QyHKIHS ¢ HATYpajJbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBolicTBa U rpa@uK KOpHS N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUH 9UCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoOro aHajmn3sa

ITocnenoBaTenbHOCTH, COCOOBI 3aJlaHUs HOCJIeJOBAaTEJILHOCTEH.
MOHOTOHHBIC MMOCJIEOBATEILHOCTH.

ApudmMernueckas ¥ TeoMeTprIecKasi mporpeccun. beckonedHo yObIBaromias
reomeTpudeckas mnporpeccus. CyMma 0€CKOHEYHO yOBIBAIOIICH T€OMETPUICCKOM
nporpeccud. Dopmyia CIOXKHBIX MPOLEHTOB. VCHoiab30BaHUE MPOTPECCUU IS
pelIeHUs peANIbHBIX 3a]1a4 MPUKIIATHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA

MHoXxecTBO, omnepauuu HajJ MHOKecTBamH. Jluarpammel Jiinepa—BeHHa.
[IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOIO armapara sl OMUCAHUS PEATbHBIX
MIPOIICCCOB U SBJICHUH, IPH PEIICHHUH 3aJ1a4 U3 IPYTUX YICOHBIX MPEIMETOB.

Onpenenenue, TeopemMa, CI€ICTBHUE, 10KA3aTEIbCTRO.

11 KVIACC

Yucna 1 BIYMCICHUSA

HartypansHubie u niensie yncina. [IpusHakyu 1eIMMOCTH LIETIBIX YHCEIL.

CreneHs ¢ palmoHaIbHBIM NOKa3aTeraeM. CBOICTBA CTENEHMU.

Jlorapudm uncna. JleciTHUHbIE U HATYpaJIbHbIE JTOTapU(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BEIpAKECHHM, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPIKAIIUX CTENEHU C PalUOHAIBHBIM
MOKA3aTEJIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

Cuctembl TMHEHHBIX ypaBHEHHU. PellieHne MpUKIaIHbIX 33/1a4 C OMOIIbIO
CUCTEMBI JIMHEUHBIX YPaBHECHUM.

CucTtembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJady M3 pa3IUYHbIX O0JacTell HAayKu U peanbHOMN
YKU3HU.

DyHKIUHN U rpapuKu

Oyukius.  I[lepuonnueckne  ¢yHkuuu. [IpomMeXyTKM  MOHOTOHHOCTH
byaknun. MakcuMymMbl ¥ MUHUMYMBbI (QyHKIMUA. HanOoibiiee W HanmMeHbIIEE
3HauYeHHUE (PYHKIIMU HA TIPOMEKYTKE.

Tpuronomerpruyeckue QPyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazarenbHas u morapupmMuyeckas GyHKIUU, UX CBOWCTBA U IPAPUKH.



Hcnonp3oBanue rpadukoB QPyHKIMNA ISl peHICHHUS] YPAaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PELICHUH 3aJad M3 JAPYTUX Yy4yeOHBIX
IIPEAMETOB U PEATLHOMN KU3HHU.

Hayana MaTeMaTH4YeCKOro aHaIu3a

HenpepriBable pyHKIMH. MeTOT MHTEPBAJIOB JIsl pEIICHUS HEPABEHCTB.

[IpouwsBonnas  ¢ynkuuu. [eomerpudecknii u  QuU3MUECKUH  CMBICIH
MIPOU3BOJHOM.

[IpousBoaHble  37A€MEHTapHBIX  (QyHKIUA.  DOopMydbl  HAXOXKICHHS
IPOM3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (QYHKITHIA.

[IpumeHeHne MpoOU3BOAHON K MCCIIENOBaHUIO (DYHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxk/ieHue HanbobIIero 1 HauMEHbIIEro 3HaueHus: QyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOJHOM JUIA HAXO0XKACHUSA HAWIy4dlIero pELICHHs B
NPUKIAIHBIX 3aJayax, [ OIPENENICHHs CKOPOCTH IpoLecca, 3aJaHHOTO
dbopmyIioi uiau rpaguKoM.

[TepBooOpa3znas. Tabnuiia nepBooOpa3HbIX.

Wurerpan, ero reoMerpudyeckuid u (uU3MUECKUM cMbIca. Bbluucnenue
uHTerpana no popmyie Herorona—IJleiiOHuna.



IINIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yyebHoro mpeamera «MaremaThka» JOJDKHO 0O€CIeurBaTh
JOCTIDKEHHE Ha YPOBHE CPETHETO 001Iero 00pa3oBaHusl CICAYIOMNX JIHYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHUS MPOTpamMMbl y4eOHOTO MpeaMeTa
«MareMaTrka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKOW MO3UILIUKM 00YYAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
nporeayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHl WU TIp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOM IpakTaHCKOM UJIEHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHUICKONW MaTEMaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIIOJNB30BAHUIO 3TUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
HKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c()OPMUPOBAHHOCTbI0  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO IIOBEJICHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUM HAYKU U JEATETbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIHOYash ACTETUKY MAaTEeMaTUUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHHUI, pacCyXJIeHUN;
BOCIIPUUMYHBOCTBIO K MATEMaTUYECKUM aClEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

Pu3n4YeCcKoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTbIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryJisipHas busnueckas AKTHUBHOCTB); busnuecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITETbHOCTBIO.

TpynoBoe BociUTaHKE:



TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOIIOOUS; MHTEPECOM K
pasnuyHbiM  chepaMm  MPOPECCHOHANBHONW  JACSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit npodeccun W pean30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTHIO U  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKECHUU BCEU >XU3HH, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHUX 33/1a4 MAaTEMaTUIECKON HAPaBJICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYyJIbTYpbl, ITOHUMAHHEM BIIHSHHSI
COIMAITEHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIMATBLHOM
Cpellbl, OCO3HaHWEM TJ00aTBPHOTO XapakTepa HSKOJIOTHYECKUX MpoOJeMm;
OpHEHTallell Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHus 3a1ad B
00JTacTH OKpYy’XKalIelH cpeapl, IUIAHUPOBAHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJICICTBHH IS OKPYIKAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHA HAyKH ©  OOIICCTBEHHOH TMPAaKTHUKH, TOHHUMAaHUEM
MaTEMaTHYECKOH HayKh Kak cgepbl YeIOBEUYECKOW JESITCIbHOCTH, ATaloB e€
pPa3BUTHS W 3HAYUMOCTH IS Pa3BHUTHS ITMBUIN3ALNMW, OBJAJACHUEM S3BIKOM
MaTEeMaTUKH M MaTEeMaTHYECKON KyJIbTYpOH KakK CPEJCTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISATH TMPOCKTHYIO M HCCICIOBATENBCKYIO JCSITEIBHOCTD
WHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOSHHUS IMPOTrpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTePU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAAMUSHBIMU OeUCTNEUIMU.

1)  Vuuseepcanvnvle  nosmasamenvmuvle  Oelicméus, — 0OecnevuUsarOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YUaAOWUXcs (0c80eHuUe
Memoo08  NO3HAHUSL — OKpYXcalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
UCcn1e008amenbCKux onepayuil, ymeHutl pabomams ¢ ungopmayueti).

ba3oBbie norudyeckue QeUCTBUS:

e BBIABIIATH U XapaKTCPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUN, OTHONICHUH MEXIY TIOHATUAMH, (OPMYIUPOBATH
OTIpENICICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIIECTBCHHBIM  TPHU3HAK
KJaccu(ukanuy, OCHOBAaHUA Uil OOOOIICHHWS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOPMYIUpOBaTH U  NPeoOpa30OBBIBATH  CYKICHUS:
YTBEpAUTENIbHbIE U OTpULIATENbHbIE, €AMHUYHBbIE, YacTHbIE M OOLIHE;
YCIIOBHBIE;

BBISIBJISITh ~ MAaT€MAaTHMYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSX;
npeajiaraTb  KpUTEPUM U1 BBISIBICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeJIaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;
IPOBOJIUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKIECHUN (IIPSIMBIE U OT MPOTHUBHOIO), BBICTPAUBATh APIyMEHTALMIO,
IPUBOIUTH MPUMEPhl U KOHTPHPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJI€HUS U BBIBOJBI;

BBIOMpATh crnoco0 pernieHus yuyeOHOM 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbIOMpaTh HauOoyee MOAXOAAMMA ¢ Y4ETOM
CaMOCTOATEJILHO BBIJIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCIICOA0BATCIbCKUC IIGﬁCTBPIH:

MCTIONIb30BaTh BOIMPOCH! KaK HMCCIEAOBATEIHCKUN MHCTPYMEHT MO3HAHUS;
bopMynupoBaTh BONPOCHI, (UKCUpPYIOLIKME MPOTUBOpEUnE, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ MW  JaHHOe, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOIUTH CaMOCTOATENHHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCIICIOBAHNE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTro
O0BEeKTa, SIBICHUSA, NPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMU, POIIECCAMU;

CaMOCTOATEIHLHO (POPMYITHPOBATH 00OOIIECHUS W BBIBOJBI TI0 PE3yJIbTaTaM
NPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

MPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE TpOIECCca, a TAKKE BBIIBUTATH
MPEJINOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

PaGota ¢ undopmaruei:

BBISIBIISATH JIeUIIMTHI MHPOpPMALIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BONPOC U JJI PELICHUS 3a]a4H;

BbIOMpaTh  MHGOPMALMIO M3  HCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(POPMALUIO
pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHMUS;

CTPYKTYpPHUpPOBaTh MH(OpPMAIMIO, MIPEACTABIATH €€ B pa3InyHbIX (hopmax,
WUTIOCTPUPOBATh TpadUUueCcKH;



2)

OLICHUBATH HaJIE)KHOCTh uHopManu o CaMOCTOSITEIIBHO
chOpMyYIUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanonvie  KoMMyHuxamuenwle Oelicmeus, obecneyugarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00VUAIOUWUXCSL.
OOuenue:

BOCIIPUHUMATh ¥ (QOPMYJIHpPOBATH CYXIEHHUS B COOTBETCTBHU C
YCJIOBHUSIMHU M TIEJIAIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOO
TOYKY 3pPCHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, J1aBaTh IOSCHEHUS TIO
XOJy pelIeHUs 3a/1a4i, KOMMEHTHUPOBAThH IMOJTYYEHHBIN pe3yJIbTaT;

B X0/ OOCY>KJIeHH 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBI, peraeMoi 3a1a4u, BEICKa3bIBaTh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHsI; COTMOCTaBISATh CBOWM CYXKIEHUA C CYXICHUSAMH JIPYTUX
YYaCTHUKOB JHAliora, OOHAPYKMBATh Pa3lIMYMe U CXOJCTBO IO3UIIUN; B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  pPE3yJbTaThl  PEIMICHHWS  3a7a4d,  OKCIEPUMCHTA,
WCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHS C YUETOM 3a]1a4 MPE3CHTAIIUNN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

3)

MOHMMATh W  HCHOJIb30BaTh  MpPEUMYIIECTBA  KOMaHAHOM U
WHJIMBUAYAJIbHOU paOOThI MpH PEIICHUH YU4eOHBIX 3a/1ay; MPUHUMATh 11eJb
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeieNiaTh BUAbI paboT, J0roBapUBaThCs, 00CYKAATh MPOIIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYNMOBBIX (popMax paboThl (00CYkIeHHs, OOMEH MHEHHU,
«MO3TOBBIE IITYPMbD» W WHBIC); BBINOIHATH CBOI YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMHU YJ€HAMHA KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPHUTEPHUSM,
chopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBUS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranu3zanusi:

COCTAaBJIATH IINIaH, AJITOPUTM PCIICHHA 3a1a4YU, BBI6I/IpaTB croco0 peuicHusd €

Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C yU€TOM HOBOW MH(pOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABATEIbHOM pedeKcuu Kak OCO3HAHMS
COBEPILIAEMBIX JICMCTBUH M MBICIUTENIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca M
pe3yJibTaTa peIIeHUs MAaTEMATUYECKOM 3a/1a4H;



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PELICHHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOSATENBCTB, JTAHHBIX, HAWJIEHHBIX OUIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OLEHUBATh COOTBETCTBHE pE3yJbTaTa LEIH U YCJIOBHUSAM, OOBSICHSTH
IIPUYUHBI TOCTHKEHHS WIM HENOCTHKEHHUS PE3YJbTAaTOB AECATEIbHOCTH,
HAXOAHTh OMHUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHATH3a»
Ha YPOBHE CPEIHEro o0Iiero oOpa3oBaHUs JOMKHO OOECIEeYMBAThH JOCTHIKEHUE
CIIEIYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yucna 1 BIYMCICHUSA

OnepupoBaTh MOHATUAMH: PAUUOHAIBHOE U JEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS U JECATUYHAS APOOH, MPOIICHTHI.

Beimonuate  apudmeTuyeckue — onepalud ¢ PAMOHAIBHBIMU |
JIEUCTBUTEIILHBIMU YHCIIAMU.

BoimonHSITh IpUOIMKEHHBIC BBIUMCICHUS, UCIIONIB3YS MpaBUila OKPYTJICHHUS,
JieJaTh MPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHUM.

OnepupoBaTh MOHATUSMHU: CTENECHb C LEJIbIM IMOKAa3aTesieM; CTaHAapTHas
dbopma 3amucu JEUCTBUTEIBHOTO YKCIA, KOPEHb HATypaJbHOM CTENEHU;
MCIIOJIb30BaTh MOJIXOASIIYI0 (POpMy 3amucu AEHCTBUTEIBHBIX YUCEI JJIS PEIICHUS
MMPAKTUYECKUX 3a7a4 U MPECTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJIBHOTO YIIIA;
MCIIO0JIh30BaTh 3alUCh MPOU3BOJILHOTO yTJIa yepe3 0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKUUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHATHUSMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAJIBbHOE, UPPALIMOHATIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BrinonusaTe npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUNW W PEIIATh
TPUTOHOMETPUUECKUE YPABHEHUS.

BrimonHaTh npeoOpa3oBaHMs IENbIX, PANMOHAIBHBIX W HPPAlMOHATBHBIX
BBIDAKCHUA M pemaTh OCHOBHBIE  THUIBI  IEJbIX, PpAIMOHAJIBHBIX U
MPpalMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHHSI 1 HEPABEHCTBA JJIsl PEIICHUSI MATEMAaTUYECKUX 3a/1a4
Y 33/1a4 U3 Pa3IUYHBIX 00JIacTel HAYKU U pPeabHON KU3HHU.



MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHUSI, YPAaBHEHMS, HEPAaBEHCTBA II0 YCIOBHUIO 3a/Jadd, MCCIEI0BATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIB30BAHUEM alapara ajreophl.

DOyHKUUHN U TPaPUKHU

OnepupoBaTh MOHATUAMM: (PYHKUHUA, CIIOCOOBI 3a7aHus (PyHKIMH, 001acTh
ONpEeNeNCHUs] W MHOXXECTBO 3HadeHWi (yHKuuu, rpaduk (QyHKUIUH, B3aUMHO
oOpaTHbIe (DYHKITUH.

OmnepupoBaTh MOHATHUAMU: UYETHOCTh W HEUETHOCTh (QYHKIUH, HYJIU
GyHKUIMU, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 715 pelIeHUs] ypABHEHU M.

Crtpouth W unTaTh rpaduKu TUHEHHON (PYHKIUHU, KBAAPATUYHON (DYyHKITNH,
CTETIEHHOM (PYHKIIMH C IEJIBIM ITOKa3aTeIeM.

Wcnonp3oBate rTpaduku (QyHKUMH JUIS  HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEH NpPH PEIIeHUH 3aJay U3 JPYTUX y4eOHBIX MPEIMETOB U PealbHON
YKU3HH; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEKy BEIIMYNHAMU.

Havajia MaTeMaTH4eCKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMHU: THOCIEAOBATENbHOCTh, apUPMETHUECKas U
reoMeTpudecKas Mporpeccumu.

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBbIBalollasgs TreoMeTpUuyecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPHUUECKON MPOTrPECCUM.

3aaBaTh NOCIEI0BATENBHOCTH PA3IUYHBIMU CIIOCOOaMU.

Hcrnonb30BaTh CBOMCTBA MOCIIEIOBATENBHOCTEW U MIPOTPECCUM IS PELLICHHUS
peanbHBIX 3a]a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIIEpaL[MU Ha/l MHOXKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar g ONMCAaHMS
pEeaJIbHBIX MpPOLIECCOB M SIBJICHUHM, MpPU pPELIEHUH 3a7ad U3 JPYIHX Y4eOHBIX
IPEIMETOB.

OnepupoBaTth  MOHATUSIMH: ONpeNeNeHre,  Teopema,  CIEICTBUE,
JI0KAa3aTeJIbCTBO.

11 KIIACC

Yucjaa v BbIYUCTIEHUA

OnepupoBaTh NOHATUSIMH: HATYpaJIbHOE, LEJIOE€ YHCIIO; HCHO0JIb30BaTh
MPU3HAKKU JIEJIMMOCTH LIEIBbIX YMCEJN, PA3JIOKEHUE YKCIA HA MPOCTHIE MHOXKUTEIU
JUTS pEIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTETIEHD C PAIMOHAILHBIM MTOKA3aTEJIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uucia, ASCATUYHBIE UM HATypaJibHbIC
JorapugMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsiTh  CBOWCTBA CTENEHW JUIA MNpeoOpa3oBaHUs  BBIPAKCHHI,
ONEPHUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YpPaBHEHHWE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  mpeoOpa3oBaHUs  BBIPAKEHUN, COAEpXKAIIMX  JOrapuQmsl;
OIEepUPOBATh MOHATUSAMU: JOTapu(PMHUUECKOE YpaBHEHUE M HEPABEHCTBO; PELIaTh
OCHOBHBI€ TUIIBI JJOTapU(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe pemeHust NpocTeRIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUJIS PELICHUS IPAKTUYECKUX 3a1a4.

Haxonuts pemreHuss npoCTEUIINX CUCTEM M COBOKYIHOCTEN PalMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopnenupoBarh peajbHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIDAXXCHUSA, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 334U,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM annapara aareopsl.

DOyHKUMH U Tpapuku

OnepupoBaTh MOHATUSMU:  TNepuoAnYeckass  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH (PYHKIMH, TOYKM OJKCTpemMyMma (yHKIUH, HauOosblliee U
HauMeEHbIlee 3HAaYeHUs (QYHKUMU HA TMPOMEXKYTKE; HCHOIB30BATh HUX JUIS
UCCIEeI0BaHUs PYHKIMH, 3aJaHHOUN rpauKOM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOH, JIOTapuPMUUECKON U
TPUTOHOMETPUUECKUX (PYHKIUN; U300paxaTh WX HA KOOPAMHATHOW IJIOCKOCTH U
VCIIOJIb30BaTh JJIsS PELICHNS] YPAaBHEHUN U HEPABEHCTB.

N300paxatb Ha KOOPJIMHATHOMN IMJIOCKOCTH IpadUKH JUHEHHBIX YpaBHEHUMN
Y UCIIOJIb30BaTh UX JUIA PELICHNs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath Tpaduku (QyHKUMHA Ui HCCIENOBAHUS MPOILECCOB U
3aBUCUMOCTEH U3 APYTHX yYEOHBIX TUCITUTIINH.

Hayana MaTeMaTH4eCKOro aHajaimu3a

OnepupoBaTh NOHATUSIMH: HEMpPEPbIBHAS (YHKLHMS; TPOU3BOAHAS (DYHKIIMH;
WCIOJI30BATh TEOMETPUUYCCKUNA B (PU3MUECKHUI CMBICI POU3BOTHOM IS pEIICHUS
3aaad4.

HaxouTh Mpon3BOHBIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCISATH MPOU3BOIHBIE
CYMMBI, TPOU3BEICHUS, YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOAHYIO JJIs UCCIEAOBaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATH PE3YIbTaThl UCCIEIOBAHUS K MTOCTPOCHHUIO TPaduKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKACHUS HAWIYUYLIEro PELICHUS B
MIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKHUX, 33/1a4ax.

OnepupoBaTh MNOHATHSMHU: TE€pBOOOpa3HAasT W  MHTErpall; IMOHUMATh
TEOMETPUUYECKUIA U (PU3NIECKUN CMBICIT HHTETpaIa.



HaxomuTe mepBooOpa3Hbie dIeMEHTAPHBIX (DYHKITHI; BBIYUCISITH WHTETPA
no ¢opmyne Herotona—JIeitonuna.

Pemate mpukiagHple 3a7a4d, B TOM YHCIIE COIMATbHO-YKOHOMHYECKOTO U
duznyecKoro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

MHoxecTBa pallMOHAJIBHBIX U
JeMCTBUTENBHBIX uncel. PalinoHanbHble
YPaBHEHHUS U HEPABEHCTBA

@ynkuuu u rpadpuku. CTeneHs ¢ LeabM
nokasaresaeM

Apudmerndeckuii KOpeHb N—0if CTEeTeH .
HppauuroHanbHble YpaBHEHNS U HEPABEHCTBA
dopmyibl

Tpuronomerpun. Tpuronomerpuyeckue
YPaBHEHHUS

HOCJ’IGI[OB&TGJ'IBHOCTI/I H IIpOorpeccuu

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUU

Koan4yecTBo 4acoB

Bcero

14

18

22

68

KoHnTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bu6mmorexa [JOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3

bu6mmoreka [IOK
https://m.edsoo.ru/1568aba3



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

11 KITACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Crenenb ¢ palioOHAIBHBIM ITOKa3aTEIEM.
[TokazarenbHas Qpynknus. [lokasarenbHbie
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBeHCTBA

Tpuronomerpuuecknue GyHKIUU U UX
rpa¢uku. TpuroHomMeTpuyecKue
HEpPaBEHCTBA

[IpousBoaHas. [IpumeneHne npou3BOgHON
WHTerpai u ero npuMeHeHus
Cucremsl ypaBHEHUN

HatypanbHble u nemnble yncna

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAaHUH

KoanuyecTBO 4acoB

Bcero

12

12

24

12

18

102

KoHnTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

bub6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bub6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6mmoreka [JOK
https://m.edsoo.ru/fl11c4afd

bu6mmoreka [IOK
https://m.edsoo.ru/fl11c4afd

bubmuoreka [JOK
https://m.edsoo.ru/f11c4afd

bu6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6mmorexa [JOK
https://m.edsoo.ru/f11c4afd

bu6morexa [JOK
https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC

Ne
n/n

Tema ypoka

MHOXECTBO, OTnepaIuy Hajl
MHOXeCTBaMH. JluarpaMmpl
Diinepa—Benna

PammmonansHBIE mcHa.
OOBIKHOBEHHBIE U JECITHYHBIE
POOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MePUOIUYECKHE TpodH

Apudmernieckne onepamuu ¢
parMoHaTFHBIMU YUCIIAMH,
npeoOpa3oBaHMs YUCITOBBIX
BBIPAYKEHUI

[Ipumenenue npoOeii U MPOLIEHTOB
JUI pElIeHUs] IPUKIIAIHBIX 3a7a4 U3
pa3INYHBIX OTpaciel 3HAHUN 1
peanbHOU KU3HU

[Ipumenenue npobeii 1 MpPOLEHTOB
JUIS pellieHUs] IPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpaciell 3HaHUHU 1
peanbHON KU3HU

JleficTBUTEIbHEIC YHCIA.
PanmonaneHbIe M HppallMOHAIIBHBIC

KoaunuyecTBO 4acoB

Bcero

KoHuTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

JIEKTPOHHBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

bu6mmorexa [IOK
https://m.edsoo.ru/746d5dce

bu6mmoreka [IOK
https://m.edsoo.ru/be888093

bu6mmoreka [IOK
https://m.edsoo.ru/4d7f95fe

bu6nuoreka [JOK
https://m.eds00.ru/44dd1046

Bubnuoreka [JOK
https://m.edsoo.ru/d99d8c74

bubmuoreka [JOK
https://m.edsoo.ru/2f36a36f



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/2f36a36f

10

11

12

13

14

15

16

qucia

ApudmeTrueckue oneparuu c
JNeHCTBUTENbHBIMH YUCIIaAMU

[TpubnmkEHHBIC BRIYUCIICHUS,
MpaBUjIa OKPYTJICHUS, TPUKUIKA U
OIIEHKA pe3yJIbTaTa BhIYUCICHUI
ToxaecTBa U TOXASCTBECHHbBIC
npeoOpa3oBaHus

VYpaBHeHUE, KOPEHb YPABHEHUS
HepaBeHcTBO, pelieHre HepaBeHCTBA

Merton nHTEpBaNIOB

Pemenue nensix u ApoO6HO-
paIMoHaTHHBIX YPAaBHEHHUH U
HEPABCHCTB

Konrponsnas pabora o Teme
"MHOXecTBa pallMOHAIbHBIX U
JeUCTBUTEILHBIX YUCETT.
ParmonanbHbie ypaBHEHHS U
HEPABEHCTB"

OyHKIHSI, CIOCOOBI 3aJaHUs
¢byskumu. B3aumHo oOpaTHbIe
byHKITUN

I'padpux pynkuuu. O6macTb
OTIpEeJICJICHUS] © MHOYKECTBO 3HAUCHHI
¢bynkuuu. Hynu ¢pynkuumu.

bu6mmorexa [IOK
https://m.edsoo.ru/a97a12d9

bu6mmoreka [IOK
https://m.edsoo.ru/cb723fbd

bu6nuoreka [JOK
https://m.edsoo.ru/3a23acl5

bu6mmoreka [IOK
https://m.edsoo.ru/11ac68be

bu6nuoreka [JOK
https://m.edsoo.ru/50bdf26d

bubmmoreka [JOK
https://m.edsoo.ru/775f5d99

bu6nuoreka [JOK
https://m.edsoo.ru/6ec7al07

bubnuoreka [JOK
https://m.edso00.ru/1914a389

bubmmoreka [JOK
https://m.edsoo.ru/226eeabf

bu6mmorexa [IOK
https://m.edsoo.ru/763e75ee



https://m.edsoo.ru/a97a12d9
https://m.edsoo.ru/cb723fbd
https://m.edsoo.ru/3a23ac15
https://m.edsoo.ru/11ac68be
https://m.edsoo.ru/50bdf26d
https://m.edsoo.ru/775f5d99
https://m.edsoo.ru/6ec7a107
https://m.edsoo.ru/1914a389
https://m.edsoo.ru/226eeabf
https://m.edsoo.ru/763e75ee

17

18

19

20

21

22

23

24

25

26

27

28

IIpomeKyTKHM 3HAKOIIOCTOSTHCTBA
YérHble 1 HeUETHBIC (PYHKLIUU

CreneHsb ¢ LeIbIM [T0Ka3aTelleM.
CrannaptHas Gpopma 3amucu
JEMCTBUTEIBLHOTO YUCIIA

Hcnonws3zoBanue moaxoasiieii hopmbl
3aIIMCHU JE€HCTBUTEIBHBIX YHCET IS
pelIeHus TPaKTUYECKUX 3a/1a4 1
MpeACTaBICHUS JaHHBIX

CrenenHast QyHKIUS C HaTypajJbHbIM
U LeIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

Apudmerndeckuil KOpeHb
HaTypaJIbHON CTENEHU
Apudmerndeckuil KOpeHb
HaTypaJbHOM CTENIEHU

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJIbHOW CTENEHU

CaoiicTBa apu(MEeTUIECKOTO KOPHS
HaTypajJbHOW CTENEHU

CBoiicTBa apu(pMETHUECKOTO KOPHS
HaTypaJIbHOU CTEIECHU

JleiicTBus ¢ apupMEeTUIECCKIMHU
KOpHSIMU N—OU CTENEeHU

JleiicTBusl ¢ apuMETHUECKUMU
KOPHSIMU N—Oi1 CTENEHU

JleiicTBus ¢ apuMeTHIeCKUMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff4564ad

bu6mmoreka [IOK
https://m.edsoo.ru/66446d3e

bu6mmorexa [IOK
https://m.edsoo.ru/6eadc6fl

bu6mmoreka [IOK
https://m.edsoo.ru/3f25a047

bubnmoreka [JOK
https://m.edsoo.ru/d82c36d4

bu6nmmoreka [JOK
https://m.edsoo.ru/fe7fc4db

bu6mmorexa [{OK
https://m.edsoo.ru/d0f0b260

bubmmoreka [JOK
https://m.edso00.ru/c3389865

bubmuoreka [JOK
https://m.edsoo.ru/444c4b9c

bu6mmorexa [IOK
https://m.edsoo.ru/54b815c5

bubmuoreka [JOK
https://m.edso00.ru/83105a0e

bubmuoreka [JOK



https://m.edsoo.ru/ff4564ad
https://m.edsoo.ru/66446d3e
https://m.edsoo.ru/6eadc6f1
https://m.edsoo.ru/3f25a047
https://m.edsoo.ru/d82c36d4
https://m.edsoo.ru/fe7fc4db
https://m.edsoo.ru/d0f0b260
https://m.edsoo.ru/c3389865
https://m.edsoo.ru/444c4b9c
https://m.edsoo.ru/54b815c5
https://m.edsoo.ru/83105a0e

29

30

31

32

33

34

35

36

37

38

39

40

41

KOpPHSIMU N—Oii CTENEHU
JlelicTBus ¢ apupMETHUECCKUMHU
KOPHSIMH N—OM CTEIICHH
JleiicTBus ¢ apupMeTHIeCKUMU
KOpPHSIMU N—Oi1 CTENEHU
Pemenue nppannoHaibHbIX
YPaBHEHUI U HEPABEHCTB
Pemenne nppannoHalbHbBIX
YPAaBHEHMI U HEPABEHCTB
Pemenue nppannoHaibHbIX
YpPaBHEHUI U HEPABEHCTB
Pemenue nppannoHaibHbIX
YPaBHEHHUI U HEPABEHCTB
Pemenne nppannoHalbHbBIX
YPAaBHEHHMH U HEPABEHCTB
CaoiicTBa u rpaduk KOpHS N-0if
CTETeHU

CaoiicTBa u rpaduk KOpHs N-0if
CTETIEHU

KonTponbhas pabota no teme
"ApudmeTnueckuii KopeHb N—oi
creneHu. MppanuoHanbpHble
YpaBHEHHUs U HEpaBeHCTBA"

CuHyc, KOCUHYC U TaHT'€HC YUCJIOBOTO
apryMeHTa
CuHycC, KOCUHYC U TaHT'€HC YHUCIIOBOTIO
apryMmeHra

ApPKCHHYC, apKKOCHHYC U apKTaHI€HC

https://m.edsoo.ru/2ablc7bc

bu6mmorexa [IOK
https://m.edsoo.ru/each053c

bu6nuoreka [JOK
https://m.edsoo.ru/8a5ada51

bu6mmoreka [IOK
https://m.edso00.ru/69106ae7

bu6mmorexa [IOK
https://m.edsoo.ru/9362fea9

bu6nuoreka [JOK
https://m.eds00.ru/78d9b391

bu6nmoreka [JOK
https://m.edsoo.ru/de7ca33e

bu6mmorexa [IOK
https://m.edsoo.ru/87e5e52d

bubmmoreka [JOK
https://m.edsoo.ru/eb0cc5e3

bu6nmoreka [JOK
https://m.edsoo.ru/5f29b9b5

bu6mmorexa [IOK
https://m.edsoo.ru/f13af630

bu6mmorexa [IOK
https://m.edsoo.ru/5f605ed0

bubmuoreka [JOK
https://m.edsoo.ru/ec9f4d78

bubmuoreka [JOK



https://m.edsoo.ru/2ab1c7bc
https://m.edsoo.ru/eacb053c
https://m.edsoo.ru/8a5ada51
https://m.edsoo.ru/69106ae7
https://m.edsoo.ru/9362fea9
https://m.edsoo.ru/78d9b391
https://m.edsoo.ru/de7ca33e
https://m.edsoo.ru/87e5e52d
https://m.edsoo.ru/eb0cc5e3
https://m.edsoo.ru/5f29b9b5
https://m.edsoo.ru/f13af630
https://m.edsoo.ru/5f605ed0
https://m.edsoo.ru/ec9f4d78

42

43

44

45

46

47

48

49

50

o1

52

53

54

YHCIIOBOTO apryMEHTa
ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
OTpeJieIeHue TPUTOHOMETPHUYECKIX
(GyHKIUH YHUCIOBOrO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,
orpeJiesIeHue TPUTOHOMETPHYECKIX
(GyHKIUH YHMCIOBOIrO apryMeHTa
OCHOBHbBIE TPUTOHOMETPUUECKUE
bopmyIbl

OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyITbl

OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIsI

OCHOBHbBIE TPUTOHOMETPUUECKHE
bopmyIbl

[Ipeo6pa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHUH
IIpeoOpa3oBanue
TPUTOHOMETPHYECKIX BBIPAKECHHH
[IpeobpaszoBanue
TPUTOHOMETPUUYECKUX BBIPAYKEHHUH
[IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHHUH
IIpeoGpa3oBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN

Pemenue TPUTOHOMCTPHYCCKUX

https://m.edsoo.ru/b8f5d49a

bu6mmorexa [IOK
https://m.edsoo.ru/f1ff9220

bu6mmoreka [IOK
https://m.edsoo.ru/6df195a0

bu6nuoreka [JOK
https://m.edso0.ru/6b61c578

bu6mmoreka [IOK
https://m.edsoo.ru/6ed2b3ba

bu6mmorexa [{OK
https://m.edsoo.ru/fcdd2a2e

bu6nuoreka [JOK
https://m.edsoo.ru/b8a0ff2f

bu6nmoreka [JOK
https://m.edsoo.ru/12d1413c

bu6mmoreka [{OK
https://m.edsoo.ru/e248c5fc

bubnuoreka [JOK
https://m.edsoo.ru/09ba5b3d

bu6mmorexa [IOK
https://m.edsoo.ru/1f4655da

bu6mmorexa [IOK
https://m.edsoo.ru/76ce9958

bubmuoreka [JOK
https://m.edsoo.ru/8fa598h5

bubmuoreka [JOK



https://m.edsoo.ru/b8f5d49a
https://m.edsoo.ru/f1ff9220
https://m.edsoo.ru/6df195a0
https://m.edsoo.ru/6b61c578
https://m.edsoo.ru/6ed2b3ba
https://m.edsoo.ru/fcdd2a2e
https://m.edsoo.ru/b8a0ff2f
https://m.edsoo.ru/12d1413c
https://m.edsoo.ru/e248c5fc
https://m.edsoo.ru/09ba5b3d
https://m.edsoo.ru/1f4655da
https://m.edsoo.ru/76ce9958
https://m.edsoo.ru/8fa598b5

55

56

57

58

59

60

61

62

63

64

YpaBHEHUU

Pemenne TpuroHoMeTprUUECKUX
ypaBHEHUI

Pemrenne TpuroHoMeTpU4ECKUX
YpaBHEHUI

Pemienue TpuroHoMeTpuUECKuX
YpaBHEHUU

Pemenne TpuroHoMeTprUUeCKUX
ypaBHEHUM

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUI

O6o06muienue no TemaM "OCHOBHBIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.
Tpuronomerpudeckue ypaBHeHUs"

KonrponsHas pabora no Teme
"®opMyJIbl TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickas
IIpoBepoyHas pabora

Hroroas koHTpobHAs padboTa /
Bcepoccuiickas npoBepouHas paboTa

O0o001enye, cucTeMaTH3aIusa 3HaHUH
3a Kypc aiareOpsl U Hada
MaTeMaThdeckoro aHanmsa 10 kimacca

ApudmeTnueckast 1 TeOMETpUISCKast
nporpeccuu. Mcnonp3oBaHue
MIPOrPECCUU JJISl PELICHUS] peabHbIX
3aJ1a4 MPUKJIAJHOTO XapaKkTepa

https://m.edsoo.ru/6baefel9

bu6mmorexa [IOK
https://m.edsoo.ru/alf8d141

bubmuoreka [JOK
https://m.edso0.ru/65a0f2d0

bu6mmoreka [IOK
https://m.edso0.ru/0d8a770d

bu6mmorexa [IOK
https://m.edsoo.ru/cec28774

bubmuoreka [JOK
https://m.edsoo.ru/e6eec650

bu6nmoreka [JOK
https://m.edsoo.ru/ae44ac4c

bu6nmoreka [JOK
https://m.edsoo.ru/b46a8228

bu6mmorexa [IOK
https://m.edso0.ru/188bbf6c

bu6mmorexa [IOK
https://m.edso00.ru/33e6629¢

bubmuoreka [JOK
https://m.edsoo.ru/d36669f8



https://m.edsoo.ru/6baefe19
https://m.edsoo.ru/a1f8d141
https://m.edsoo.ru/65a0f2d0
https://m.edsoo.ru/0d8a770d
https://m.edsoo.ru/cec28774
https://m.edsoo.ru/e6eec650
https://m.edsoo.ru/ae44ac4c
https://m.edsoo.ru/b46a8228
https://m.edsoo.ru/188bbf6c
https://m.edsoo.ru/33e6629e
https://m.edsoo.ru/d36669f8

BbeckoneuHo yOsIBaromias
reoMmerpuyeckas nporpeccus. Cymma

65 .
OECKOHEYHO yOBIBAIOIICH
rEOMETPHUYUCCKOM MTPOrPECCUn

66 dopmyna CIOKHBIX TIPOIEHTOB

67 dopmyia CII0KHBIX TIPOIEHTOB
O0001menue, cucTeMaTH3aIusa 3HaHUH

68 3a Kypc anreOpbl U Hada

mareMarnueckoro aHaimmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

68

bu6nuoreka [JOK
https://m.edsoo.ru/lcbf72bl

bu6nuoreka [JOK
https://m.edsoo.ru/538fc437

bu6mmoreka [IOK
https://m.edsoo.ru/c2627eca

bu6mmoreka [IOK
https://m.edso0.ru/49f1b827



https://m.edsoo.ru/1cbf72b1
https://m.edsoo.ru/538fc437
https://m.edsoo.ru/c2627eca
https://m.edsoo.ru/49f1b827

11 KITACC

Ne
n/n

10

11

Tema ypoka

Cremnenb ¢ panmoHaIbHBIM
nokasaresem

CBoiicTBa CcTEIEHA

[IpeoOpa3oBanue BEIpaXKEHUH,
CoJIeprKalliX pallMOHAIbHbIE CTENIEHU
[IpeoOpas3oBaHue BhIpaXEHUH,
COJIEp>KaIINX PAallMOHABHBIE CTENIEHU
[IpeobpazoBaHue BhIpaKEHUH,
COJIep>KalIiX pallMOHAIbHBIE CTENIEHU
[TokazarenpHBIC YpaBHEHUS U
HEpaBeHCTBa

[TokazarenpHBIE YpaBHEHUS U
HEpaBEHCTBA

[TokazarenbHbIC YpaBHEHUS U
HEpaBEHCTBA

[TokazarenpHBIC YpAaBHEHUS U
HEpaBeHCTBa

[TokazarenpHBIC YpaBHEHUS U
HEpaBEHCTBA

[TokazatenpHas GyHKIMS, €€ CBOMCTBA
u rpaduk

KoanyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/a52939b3

bu6mmoreka [IOK
https://m.edsoo.ru/ff601408

bu6nuoreka [JOK
https://m.edsoo.ru/3d87e248

bu6nmoreka [JOK
https://m.edsoo.ru/343c6h64

bu6mmorexa [IOK
https://m.edsoo.ru/4064d354

bubmmoreka [JOK
https://m.edsoo.ru/be76320c

bu6nmmoreka [JOK
https://m.edso00.ru/3d408009

bu6mmorexa [IOK
https://m.edsoo.ru/bd5ffOec

bubmuoreka [JOK
https://m.edsoo.ru/cebf10c6

bubmuoreka [JOK
https://m.edsoo.ru/536de727

bu6mmorexa [IOK
https://m.edsoo.ru/85bc8132



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec
https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132

12

13

14

15

16

17

18

19

20

21

22

23

24

KonrponsHas pabora o Teme
"CreneHp ¢ palvoHaJIbHBIM
nokasaresneMm. [lokazarenpHas
¢byskuwms. [lokazarenbHbie ypaBHEHUS U
HepaBeHCTBA"

Jlorapudm uncna

JlecsiTHUHBIC U HATYPAJIbHBIC
Jorapu@msl

[Ipeobpa3oBanHue BbIpaKEHUH,
COJIeprKalINX JorapudmMbl
[IpeobpazoBaHme BhIpaKEHUH,
CoJIeprKaluX Jorapudmbl
[IpeobOpazoBaHue BbIpaXKEHUH,
coJiepKaIiux jJorapupmMbl
[IpeoOpas3oBaHue BhIpaXKEHUH,
COJIeprKaIINX JoraprudMbl
Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckue ypaBHeHUS U
HEpaBEHCTBA

Jlorapudmuueckast GyHKIus, €€
CBOWCTBA U TpauK

Jlorapudpmuueckas pyHkuus, eé

bu6nuoreka [JOK
https://m.edso0.ru/58e8e2f2

bu6mmoreka [IOK
https://m.edsoo.ru/3e3230d4

bu6nuoreka [JOK
https://m.edsoo.ru/1ea72162

bu6mmoreka [IOK
https://m.edsoo.ru/da48154c

bu6mmorexa [IOK
https://m.edsoo.ru/4beff03b

bubmmoreka [JOK
https://m.edsoo.ru/fe189f2d

bu6nmmoreka [JOK
https://m.edsoo.ru/fadb8aa5

bu6mmorexa [{OK
https://m.edso0o0.ru/3034724e

bubnmoreka [JOK
https://m.edsoo.ru/712ac2d9

bubmuoreka [JOK
https://m.edsoo.ru/9e3f4bc9

bu6mmorexa [IOK
https://m.edsoo.ru/15bclcfb

bubmuoreka [JOK
https://m.edsoo.ru/d68bbe9d

bubmuoreka [JOK



https://m.edsoo.ru/58e8e2f2
https://m.edsoo.ru/3e3230d4
https://m.edsoo.ru/1ea72162
https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/3034724e
https://m.edsoo.ru/712ac2d9
https://m.edsoo.ru/9e3f4bc9
https://m.edsoo.ru/15bc1cfb
https://m.edsoo.ru/d68bbe9d

25

26

27

28

29

30

31

32

33

34

35

CBOWCTBA U TpaduK
Tpuronomerpuueckue GyHKINU, UX
CBOMWCTBA U rpauKu
Tpuronomerpuueckue GyHKINU, UX
CBOICTBa U rpaduKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpapuKu
Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TrpaduKu

IIpuMepsl TPUTOHOMETPUYECKUX
HEPaBEHCTB

IIpumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB
[Tpumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

[TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

Konrponsnas pabora o teme
"Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHUS U
HepaBeHCTBA. T pUrOHOMETpUYECKHE
GyHKIMHM B UX

rpadukn. TpuronomeTprueckue
HepaBeHCTBA"

HenpepriBHble GhyHKIIUN

MeTOI[ HWHTCPBAJIOB JIsI pCIICHUA
HEPaBEHCTB

https://m.eds00.ru/9d102051

bu6mmorexa [IOK
https://m.edsoo.ru/beeff646

bubmuoreka [JOK
https://m.edsoo.ru/d2e4601b

bu6mmoreka [IOK
https://m.edsoo.ru/ba9da96d

bu6mmorexa [IOK
https://m.edsoo.ru/24ab3c53

bubmuoreka [JOK
https://m.edsoo.ru/5272b9al

bu6nmoreka [JOK
https://m.edsoo.ru/0c837397

bu6mmorexa [IOK
https://m.edsoo.ru/e6e1901f

bubnmoreka [JOK
https://m.edso00.ru/0f903c75

bubmmorexa [JOK
https://m.edso00.ru/10130727

bu6mmorexa [IOK
https://m.edsoo.ru/403bfb0d

bubmmoreka [JOK
https://m.edsoo.ru/6db0b423



https://m.edsoo.ru/9d102051
https://m.edsoo.ru/beeff646
https://m.edsoo.ru/d2e4601b
https://m.edsoo.ru/ba9da96d
https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
https://m.edsoo.ru/e6e1901f
https://m.edsoo.ru/0f903c75
https://m.edsoo.ru/10130727
https://m.edsoo.ru/403bfb0d
https://m.edsoo.ru/6db0b423

36

37

38

39

40

41

42

43

44

45

46

47

48

Metox HHTEpPBAIOB AJIsl PELICHUS
HEpPABEHCTB

[TpousBonHas pyHKINU

[TpousBonHas pyHKIUU

I'eomerpuueckuil U GU3NUECKUNA CMBICI
IIPOU3BOJHOMN
['eomeTpuuecknii 1 PU3NUECKUI CMBICIT
IIPOU3BOJHOM

[Tpou3BoHBIE AEMEHTAPHBIX (PYHKINN

[Tpon3BoiHBIE NIEMEHTAPHBIX (PYHKLIUH

[IpousBogHast CYMMBI, IPOU3BEACHNUS,
4acTHOTO QYHKIUI

[Ipon3BoaHast CyMMBI, TPOU3BEACHNUS,
4acTHOTO QyHKIUI

[IpousBogHast CyMMBI, IPOU3BEICHHUS,
9acTHOTO (DYyHKIIMH
[Ipumenenne npou3BOIHON K

UCCIeI0BaHMI0 (PYHKIINH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
[Ipumenenne npou3BOJHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K
WCCIICTIOBAHMIO (DYHKITHI Ha

bubmmoreka [JOK
https://m.edsoo.ru/Oadbcelb

bu6mmoreka [IOK
https://m.edsoo.ru/0731ad3d
bu6nuoreka [JOK
https://m.edsoo0.ru/723dd608

bu6nmmoreka [IOK
https://m.edsoo.ru/6¢8d36ff

bu6mmorexa [IOK
https://m.edsoo.ru/a413eca9
bu6mmorexa [IOK
https://m.edsoo.ru/c7550e5f
bu6mmorexa [IOK
https://m.edsoo.ru/14ab3cdb
bu6mmorexa [IOK
https://m.edsoo.ru/c12a0552

bu6mmorexa [IOK
https://m.edsoo.ru/d598f201

bu6nmoreka [JOK
https://m.edsoo.ru/lde34d4d

bu6mmorexa [IOK
https://m.edsoo.ru/17af2df9

bu6mmorexa [IOK
https://m.edsoo.ru/a8ca5ad4

bubmuoreka [JOK
https://m.edsoo.ru/0b411edd



https://m.edsoo.ru/0adbce1b
https://m.edsoo.ru/0731ad3d
https://m.edsoo.ru/723dd608
https://m.edsoo.ru/6c8d36ff
https://m.edsoo.ru/a413eca9
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/14ab3cdb
https://m.edsoo.ru/c12a0552
https://m.edsoo.ru/d598f201
https://m.edsoo.ru/1de34d4d
https://m.edsoo.ru/17af2df9
https://m.edsoo.ru/a8ca5ad4
https://m.edsoo.ru/0b411edd

49

50

51

52

53

54

55

56

57

MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (PYHKIIMH HA
OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAaUMEHBIIIETO 3HAYCHUS (YHKIIUU HA
OTpe3Ke

HaxosxneHre HanOobIIero u
HAaNUMCHBIIICTO 3HAYCHUA q)YHKIII/II/I Ha
OTpe3Ke

Haxo;xneHHe HauOOJIBIIIErO U
HaAaMMCHBIICIO 3HAYCHU A (I)yHKI_II/II/I Ha
OTPEC3KEC

Haxoxnenue HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIIMH Ha
OTpe3Ke

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS (YHKIINHU HA
OTpe3Ke

[IpuMeHeHne Mpou3BOIHON IS
HAXOKJICHHS HAMITYYIIIero PEIIeHus B
MPUKJIAIHBIX 331a4aX, JUIs
oTpesieNIeHUs] CKOPOCTH Ipoliecca,
3a1aHHOTO (POPMYIION MK TpadhUKOM

KonTponbhas pabota no teme

bu6mmorexa [IOK
https://m.edsoo.ru/cafObd2f

bu6mmoreka [IOK
https://m.edsoo.ru/fac78f05

bu6nuoreka [JOK
https://m.edsoo.ru/fb6a8acf

bu6nmoreka [JOK
https://m.edsoo.ru/cffcb7e5

bu6mmorexa [IOK
https://m.edso00.ru/d9469916

bu6mmorexa [IOK
https://m.edsoo.ru/ad15000e

bu6mmoreka [IOK
https://m.edsoo.ru/86adcbfd

bubmuoreka [JOK
https://m.edsoo.ru/13205d80

bu6mmorexa [IOK


https://m.edsoo.ru/caf9bd2f
https://m.edsoo.ru/fac78f05
https://m.edsoo.ru/fb6a8acf
https://m.edsoo.ru/cffcb7e5
https://m.edsoo.ru/d9469916
https://m.edsoo.ru/ad15000e
https://m.edsoo.ru/86adcbfd
https://m.edsoo.ru/13205d80

58

59

60

61

62

63

64

65

66

67

68

69

70

"[IponsBonHas. Ilpumenenune
IIPOU3BOIHON"

[TepBooOpaznas. Tabnauma
epBOOOPA3HBIX

[lepBoobpasnas. Tabnuna
epBOOOPa3HBIX

NHrerpai, reoMeTpUYECKUN U
¢bu3nvecKkuil CMBICI UHTETpasa

WuTterpan, reomeTpuyeckuii u
(bu3nueckuil CMBICT HHTETpala

NHTerpai, reoMeTpuyeCKuil U
¢bu3nyeckuil CMbICT UHTETpaja

Brrunciienue unaTerpaia mno gpopmyie
Herorona—Jleibauna

Brrurcnenue uHTErpaa no hopmyie
Herorona—JleitOauna

Brruucnenue uaTerpana mo Gopmyie
Herorona—JleitOnnira

Brrunciienue unaTerpana mno gpopmyie
Herorona—Jleibuuna

Cucrempl TMHEWHBIX YpaBHEHUN

CucreMbl TMHEMHBIX YpaBHEHUN

Pemenue MPUKJIAAHBIX 3a1a4 €
IIOMOIIBIO CUCTEMBI JIMHEUHEIX
YpaBHEHUI

Pemenue MMPUKJIAAHBIX 3a1a4 C

https://m.edsoo.ru/f8ed5f99

bu6mmorexa [IOK
https://m.edsoo.ru/d777edf8

bu6mmoreka [IOK
https://m.edso00.ru/30¢3697b

bu6nuoreka [JOK
https://m.edso00.ru/391272¢c9
bu6mmorexa [IOK
https://m.edsoo.ru/d359fb5f

bu6mmoreka [IOK
https://m.edsoo.ru/07eb464b

bu6nmoreka [JOK
https://m.edsoo.ru/b9b225¢c3
bu6mmorexa [IOK
https://m.edsoo.ru/b800deb4

bu6mmorexa [{OK
https://m.edsoo.ru/f5eed075

bu6nmoreka [JOK
https://m.edsoo.ru/41da431a

bubmuoreka [JOK
https://m.edsoo.ru/b648235a

bubmuoreka [JOK
https://m.edsoo.ru/5ab83864

bubmuoreka [JOK
https://m.edsoo.ru/a4d65ee5

bubmmoreka [JOK


https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
https://m.edsoo.ru/d359fb5f
https://m.edsoo.ru/07eb464b
https://m.edsoo.ru/b9b225c3
https://m.edsoo.ru/b800deb4
https://m.edsoo.ru/f5eed075
https://m.edsoo.ru/41da431a
https://m.edsoo.ru/b648235a
https://m.edsoo.ru/5ab83864
https://m.edsoo.ru/a4d65ee5

71

72

73

74

75

76

77

78

IIOMOIIBKO CUCTEMBI JIMHEHUHBIX
YpaBHEHUU

Cucrembl U COBOKYITHOCTH LIEJIBIX,
paLMOHAIBHBIX, UPPALUOHAIIBHBIX,
MOKAa3aTeIbHbBIX, JOTapU(PMUUECKUX
YPaBHEHUI U HEPABEHCTB

CucTteMbl U COBOKYITHOCTH LIEJIBIX,
palMOHATIBHBIX, UPPALIUOHATILHBIX,
NOKa3aTebHbIX, JIOrapu(pMUIecKux
YPaBHEHU U HEPABEHCTB

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
palMOHATIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTebHbIX, JIOrapu(PMUIECKUX
YpaBHEHH U HEPABEHCTB

CucTtembl 1 COBOKYITHOCTH IIEJIBIX,
paloHaIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeNbHbBIX, Jorapu(pMuIecKux
YpaBHEHMI U HEPABEHCTB

Hcnons3oBanue rpadukoB GyHKIUH
JUIS pellieHns] ypaBHEHUHN U CUCTEM

Hcnonb3oBanue rpadukoB GyHKINI
IUISL pELICHUs] YPaBHEHUH B CUCTEM

[IpuMmenenne ypaBHEHUN, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 u3
pa3nuYHBIX 001acTe HAYKH U
peanbHON KU3HU

KonrponsHas padora o Teme

https://m.edsoo.ru/aa5962el

bu6mmoreka [IOK
https://m.eds00.ru/48190472

bu6mmorexa [IOK
https://m.edsoo.ru/2dbd3859

bu6mmorexa [IOK
https://m.edsoo.ru/7ab8d17e

bu6mmorexa [IOK
https://m.edsoo.ru/81cccfe9

bu6mmoreka [IOK
https://m.edso00.ru/039949bf

bu6nmoreka [JOK
https://m.edsoo.ru/a7d95f79

bubmuoreka [JOK
https://m.edsoo.ru/ca878deb

bubmuoreka [JOK
https://m.edsoo.ru/471c735b



https://m.edsoo.ru/aa5962e1
https://m.edsoo.ru/48190472
https://m.edsoo.ru/2dbd3859
https://m.edsoo.ru/7ab8d17e
https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
https://m.edsoo.ru/471c735b
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82

83

84

85

86

87

88

89

90

91

"WHTerpan u ero npUMeHEHUsl.
Cucremsl ypaBHeHUI"

HaTypaJ'IBHBIe " LOEJIbIC YKClla B 3aJa4ax
us3 peanLHoﬁ KHU3HHU

HarypanbHble 1 1ienible yncia B 3aa4ax
W3 peaIbHOM )KU3HU

HarypanbHble 1 Lesnble ynucna B 3aa4ax
W3 pEAIbHOM )KU3HU

HpI/I3HaKI/I ACITNMMOCTH LECJIbIX YHUCECI
HpI/I3HaKI/I JACIINMOCTH LECIIBIX YHUCEI

HpI/ISHaKI/I JCIINMOCTHU LECIIBIX YHUCEIT

[ToBTOpeHme, 06001IEHNE,
CUCTEMAaTH3alUs 3HAHUN. Y paBHEHUS
[ToBTOpeHue, 06001IeHNE,
cUCTeMaTu3alus 3HaHUM. Y paBHEHUS
[ToBTOpenue, o6o0mEH e,
CUCTEMaTH3aIUs 3HAHUK. Y paBHCHHS
[ToBTOpeHme, 06001IEHNE,
cUCTeMaTU3alys 3HAaHUI. Y paBHEHHUS
[ToBTOpenue, 06061IeHNE,
CUCTEMAaTH3alUs 3HAHUN. Y paBHEHUS
[ToBTOpenue, o6o0IIEeHNE,
CUCTeMAaTH3alus 3HAaHUIA. Y paBHEHUS
[ToBTOpenHme, 06001mEeHNE,
cucrtemaTusanus 3Hanuil. HepaBeHcTBa

bu6mmorexa [IOK
https://m.edsoo.ru/3ceel327

bu6mmoreka [IOK
https://m.edsoo.ru/a35a131d

bu6nuoreka [JOK
https://m.edsoo.ru/ef10c4f9

bu6mmoreka [IOK
https://m.edso00.ru/51696a67
bu6nuoreka [JOK
https://m.edsoo.ru/fab81c0e
bubnuoreka [JOK
https://m.edsoo.ru/ef2c6e43

bu6nuoreka [JOK
https://m.edso0.ru/0312cf8c

bu6nmmoreka [JOK
https://m.edsoo.ru/247d2fe7

bu6mmoreka [IOK
https://m.edsoo.ru/e8b87729

bubmuoreka [JOK
https://m.edsoo.ru/1bf2fh98

bu6mmorexa [IOK
https://m.edsoo.ru/9c44cbca

bu6mmorexa [IOK
https://m.edsoo.ru/337aad59

bubmuoreka [JOK
https://m.edsoo.ru/a86014el



https://m.edsoo.ru/3cee1327
https://m.edsoo.ru/a35a131d
https://m.edsoo.ru/ef10c4f9
https://m.edsoo.ru/51696a67
https://m.edsoo.ru/fab81c0e
https://m.edsoo.ru/ef2c6e43
https://m.edsoo.ru/0312cf8c
https://m.edsoo.ru/247d2fe7
https://m.edsoo.ru/e8b87729
https://m.edsoo.ru/1bf2fb98
https://m.edsoo.ru/9c44c6ca
https://m.edsoo.ru/337aad59
https://m.edsoo.ru/a86014e1
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97

98

99

100

101

102

[ToBTOpeHue, 06001EHNE,
cucreMarusanus 3HaHuii. Hepasencrsa

[ToBTOpeHue, 0600mIEeH e,
cuctemarusanus 3HaHuii. HepaBeHcTBa

[ToBTOpenue, o6o0IIEeHNE,
cucrtemaTusanus 3Hanuil. HepaBeHcTBa

[ToBTOpeHue, 06001eHNE,
cucreMaTrui3anusa 3HaHI/II>'I. CI/ICTGMBI
YpaBHEHUI

[ToBTOpenue, 060061IeHNE,
cucremaTu3aius 3HaHui. CHCTEMBI
YpaBHEHUI

[ToBTOpeHue, 0600mIEH e,
cuctemaTusanus 3HaHui. OyHKIMu

[ToBTOpeHue, 06001IeHNE,
cuctemaTusanus 3HaHuil. OyHKIN

HToroBast KOHTpOJIbHAS paboTa

WtoroBas koHTpoJbHAs paboTa

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc aiareOpsl U Havda
MaTeMaThdeckoro ananusa 10-11
KJIACCOB

O0001enne, cucreMaTH3amus 3HaHUH
3a Kypc ainreOpbl U Havya
MaTeMaThdeckoro ananusa 10-11
KJIACCOB

bubmmoreka [JOK
https://m.edsoo.ru/5¢45a60a

bu6mmorexa [IOK
https://m.edsoo.ru/19304aba

bu6mmoreka [IOK
https://m.edsoo.ru/c3d4h282

bu6nuoreka [JOK
https://m.edsoo.ru/a20b8a4c

bu6nmmoreka [IOK
https://m.edsoo.ru/a012476d

bu6mmorexa [IOK
https://m.edsoo.ru/d620c191

bu6nuoreka [JOK
https://m.edsoo.ru/7017196f

bu6nuoreka [JOK
https://m.edso0.ru/513c9889

bu6mmoreka [{OK
https://m.edsoo.ru/2276973

bu6mmorexa [IOK
https://m.edso00.ru/3330f7ef

bubmmoreka [JOK
https://m.edsoo.ru/cead345e
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

IIpoBepsieMble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbLHON MPOrpaMMbl CPeTHEr0 001Iero 06pa3oBaHus

Yucia 1 BEIYUCIIEHUSI

OnepupoBaTh NOHATUAMM: PALMOHAIBHOE U JEUCTBUTEIBHOE YHUCIIO,

OOBLIKHOBEHHAs U JCCATHUYHAsA ,Z[p06b, IIPOLCHTHI

BremonaaTs apI/I(bMeTI/I‘IeCKI/IC Oo1Icpanuunu C panroHaJIbHbIMU n

HGFICTBPITCJIBHBIMH qucjiaMu

BeimonHATe  mpHOMMKEHHBIE — BBIYUCIICHHWS, HUCIONB3Ys  IpaBUIIA

OKpYTJICHUS, 1eJaTh MPUKUIKY U OIICHKY Pe3yJIbTaTa BRIYUCIICHUN

OnepupoBaTh MOHATHIMU: CTEMEHBb C IEJIBIM MMOKa3aTeIeM, CTaH apTHas
dbopMa 3ammucH ACMCTBUTEIHHOTO YMCIIA, KOPEHb HATYypadbHOW CTETCHHU;
WCIIOJIH30BaTh MOAXOAAIIYIO (JOPMY 3aIHMCH JIEUCTBUTEIBHBIX YHCEI JJIS

peuICHUA NMPAKTHUYCCKUX 3a1a4 U NPCACTABJIICHUA JAHHBIX

OnepupoBaTh NOHATUSAMM: CHUHYC, KOCUHYC M TaHT€HC MPOU3BOJIBHOTO
yIjla; HCIOJb30BaTh 3alKCh MPOU3BOJIIBHOIO YIJIa 4Yepe3 OOpaTHbIE
TPUTOHOMETpUYECKHE (PYHKIIMU

VYpaBHeHUs U HEPABEHCTBA

OnepupoBarh MOHATUSIMU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0e,
palyoHaIbHOE, UpPpaLMOHAIIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE

BoimonusaTe mpeoOpa3oBaHUs TPUTOHOMETPHUUECKHUX BBIPAXKEHHH WU
pelaTb TPUroHOMETPUUYECKNE YPABHEHUS

BrImonHATE peoOpa3oBaHus LENbIX, PAMOHANIBHBIX U UPPALlMOHATBHBIX
BBIPOKEHUII M pelaTh OCHOBHBIE THIBI IEJbIX, PAlUOHAIbHBIX H
UppalMoHaIbHBIX YPaBHEHUH U HEPAaBEHCTB

HpI/IMCH}ITB YpaBHCHUA W HCEPABCHCTBA JIA PCHICHUA MATCMATUYCCKUX

3a]1a4 U 3a]1a4 U3 pazIU4HbIX 00JacTell HayKu U peanbHON )KU3HU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KVIACC

MonenupoBaTh peanbHbIe CUTyallMM Ha S3bIKE alreOpbl, COCTABIATH
BBIPA)XCHUS, ypaBHEHHS, HEPABCHCTBA 10 YCIOBHIO 337a4YH, UCCIIETOBATh
MTOCTPOCHHBIE MOJIENIU C HCIIOIb30BAHUEM alllapara aareopbl

OyHKIMU U Tpaduku

OnepupoBarh MOHATHAMHU: (YHKIMSA, CHOCOOBI 3adaHus (YHKIIHH,
o0JIacTh OmpeJeNeHNs] U MHOXECTBO 3HAueHU (QyHKIuH, Trpaduk
(GbyHKIMM, B3aMMHO oOpaTHbIC PYHKITUN

OnepupoBaTh TNOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIHH, HYJIH
(GYHKIUU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA

Hcnonb3oBath rpaduku GyHKIUN A1 pelIeHUs] ypaBHEHUI

Ctpouts ¥ uuTaTh rpauKu IWHEHHOW (YHKIWH, KBaApaTUIHON
(GyHKIMY, CTENIEHHOW (PyHKIIMHU C IIeJIbIM IOKa3aTeaeM

Hcnonb3oBare rpaduku GyHKIUH A7 UCCICIOBAHHS TPOIECCOB U
3aBUCHUMOCTEH NpHU pEelIeHUH 33Jady U3 JAPYTUX YUYEOHBIX MPEIMETOB U
peambHOM  JKU3HH, BBIpaXaTh (OpMylaMH  3aBUCUMOCTH  MEXIY
BEJIMYUHAMU

Hayana maTematnueckoro ananusa

OnepupoBaTh MOHATUSAMU: TOCIEIOBATENILHOCTb, apudMeTnyeckas u

reoMETprUICCKas MporpeCcCuu

OnepupoBaTh TOHATUAMH: OECKOHEYHO YOBIBAIOIIas TE€OMETpUUYECKas
mporpeccusi, cymMma O€CKOHEYHO YOBIBAIOIIEH TIE€OMETPUUECKOU

HpOrpeccun
3ajaBath MMOCJIEI0BATEILHOCTH Pa3IMYHBIMU CIIOCOOAMHU

Hcnonb3oBarh CBOMCTBA MOCIEIOBATEIBHOCTEH M MPOTPEecCUid  Jist

pELIEHHS pealbHbIX 3aJa4 IPUKJIIATHOTO XapaKTepa
MHuoecTBa U JIOTHKa
OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMHU Ha/l MHOKECTBAMHU

Hcnons30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i OIUCaHUs
peanbHBIX IIPOLIECCOB M SBIICHWM, INPU PEIICHWH 3aJad W3 JIPYTux

yueOHBIX IPEMETOB

OHCpHpOBaTB ITOHATHUAMMN: OIIPECACIICHUC, TCOpCMa, CJICOCTBUC,

J0Ka3aTcJIbCTBO



Kox
NPOBEPSIEMOT 0
pe3yJibTara

1

11

1.2

13

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

IIpoBepsiemble MpeAMeTHBbIE Pe3yaIbTAThl 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

Yucna ¥ BEIYUCICHUS

OHepI/IpOBaTL MNOHATHUAMU: HATYpPAJIbHOC, LCJIOC YHCIO, HCIIOJIb30BAThb
IMPU3HAKHU AOCIMMOCTU MCJIBIX YHUCCJI, PA3JIOKCHUC 4YHUCIIa Ha IMPOCTHIC

MHOXUTCIINA AJId PCUHICHUS 3a1aY
OHCpHpOBaTB IOHATHUEM: CTCIICHD C pallMOHAJIBHBIM IIOKA3aTCJIEM

OHCpHpOBaTB IIOHATUAMMU: J'IOFapI/I(bM qucijia, JACCATHYHBIC u

HaTypaJbHbIEC JOrapupMbl
YpaBHEHMs U HEPABEHCTBA

[IpumeHnsaTh CBOMCTBA CTENEHM M MNPeoOpa3oBaHMs BbIPAXKEHUI,
OIEpUPOBATh MOHITHSMH: IOKAa3aTEJIbHOE ypaBHEHUE U HEPABEHCTBO;

pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

Bomonuate npeoOpa3oBaHUs BBIPAKEHUH, COAEPIKALIMX JIOrapu(MBI;
OIIEpUPOBATH MOHIATUSIMHU: JIOTApU(PMUUECKOE YPABHEHUE U HEPABEHCTBO;

peliaTh OCHOBHBIEC TUITBI JOTapU(PMHUUECKUX YPAaBHEHUH U HEPABCHCTB
Haxoautsb penienus npocTeiInmux TpPUroHOMETPUIECKIX HEPABEHCTB

OnepupoBarh MOHATUAMM: CHCTEMA JIMHEHHBIX YpPaBHEHUU U €€
pEIlIEeHNE; UCIOIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUU IUISl pELICHMS

IMPAKTUYCCKUX 3aaa4

HaXOI[I/ITB peUICHUA HpOCTGﬁI.HHX CHUCTEM n COBOKynHOCTeﬁ

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

MO,Z[CJ'II/IpOBaTL PCAJIBHBIC CUTYAlUU HaA SA3BIKC anre6pLI, COCTaBJIATH
BBIpAXKCHUA, YPaBHCHHA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3adavH,
HUCCIICAO0BATh IMOCTPOCHHBIC MOJCINW C HCIOJIb30BAHHUCM allapara

anreopsl

@yHKIMH U TpaduKu

OnepupoBaTh TMOHATHSAMHU: TEPHOAWYECKAs (YHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOUKH SKCTpeMyMma (pyHKIMH, HauOoJbIlee U
HalMEHbIIee 3HAYCHHs (PYHKLIMHU HA MPOMEXKYTKE; UCIOIb30BaTh UX IS
uccienoBaHus QYHKIUH, 3alaHHOM rpaguKkomM

OnepupoBaTh NOHATHIMHU: TPaUKH MOKA3ATEIBbHOM, JOrapuPMUUECKON U

TPUTOHOMETpPUYECKUX (DYHKIMH; H300pakaTh HMX Ha KOOPJHHATHOM



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

IIJIOCKOCTH U UCIIOJIb30BATh JIA PCHICHUSA ypaBHeHI/Iﬁ 1 HCPABCHCTB

N300pakaTh Ha KOOPAWHATHOM TUIOCKOCTH TpauKh JTUHEHHBIX
YpaBHEHHI M UCMOJb30BaTh WX Ui PEIICHUS CUCTEMbI JIMHEHHBIX
ypaBHEHUU

Hcnonb3oBath rpaduku GYHKUMHA 711 UCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEHN U3 APYTUX Y4EOHBIX AUCLUIIINH

Hayasa MmaTemaTnueckoro aHajinsa

OnepupoBaTb HOHATUSAMH: HeNpepbiBHAas (YHKIMS, MPOU3BOIHAS
(GYHKIMHM; HCIOJIb30BaTh TIE€OMETPUYECKUI U  (QU3MYECKHIl CMBICIT
IIPOM3BOJHOMN Ul PELICHNUS 3a1a4

Haxoaute  mpou3BOAHBIE  BJIEMEHTApHbIX  (QYHKUUH,  BBIYHCIATH
IIPOU3BOHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (QYHKIUI

Hcnonb30BaTh NPOM3BOJAHYIO Ui  HWCCIEAOBAaHHMS  (PYHKIUMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThI UCCIEAOBAHUS K
HOCTPOCHHIO IpahuKOB

Hcnonp30BaTh NPOU3BOAHYIO JUIsl HAXOXKACHHSI HAWIYUIIETO PEIICHUs B
NPUKJIAHBIX, B TOM YHCJIE€ COLMATbHO-3KOHOMUYECKHUX, 3aauax
OnepupoBaTh MNOHATUAMHU: IE€pBOOOpa3Has W UHTErpaj; IOHUMATh
TreOMETPUYECKUH B (PU3UYECKHUI CMBICIT HHTETpaja

Haxoaute mnepBooOpa3Hble 3J€MEHTapHBIX (QYHKUMH, BBIYUCIATDH
uHTerpai no gopmyie Hototona — Jleitbnuia

Pemarp npukiaaHbele 3aa4u, B TOM YHCJIE COLUATBHO-DKOHOMUYECKOTO

u (I)I/I3I/I‘-ICCK01"0 XapaxkTepa, CpeaACTBAMU MATCMATHYCCKOI'O aHaJIn3a



IMTPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KIIACC

Kon

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Yucna v BIYUCTICHUS

Paronaneueie  yucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOH, TPOLEHTHI,
OeckoHeuHble  mepuoAuyeckue  ApoOu.  Apudmernyeckue  omepamuu ¢
palMOHATBHBIMU YUCIIAMH, TTPeoOpa30BaHusl YMCIIOBBIX BbIpaxkeHui. [Ipumenenue
JIpoOeil U IPOLIEHTOB JUIsl pEeIleHUs] NPUKIAIHBIX 33734 U3 PA3JIMYHbIX OTpaciei
3HAHUM U pPeaJIbHOM )KU3HU

JeWicTBurenbHble  uyMcaa.  PanuMoHanpHble M UPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepanuu ¢ JACUCTBUTENbHbIMM 4YuciaaMu. [IpuOnuxéHHble
BBIYMCIICHMS], IPABUJIA OKPYTIICHUS, IPUKUKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenenp ¢ menbiM mokaszareneM. CrangapTHas (opma 3amucu ACUCTBUTEIHHOTO
yucna. Mcnonbs3zoBanue noaxoasied GopMbl 3alUCH JEHCTBUTENBHBIX YHCEN AJIs
peLIeHUs IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUs TaHHbBIX

Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHH. JeHCTBUs ¢ apupMETHYECKUMHU
KOPHSIMH HaTypaJIbHOW CTENIEHU

CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
aApPKTaHI'€HC YHUCIIOBOIO apryMeHTa

VYpaBHEHMsI U HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPe0Opa30BaHUs

ITpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPAKCHUM. OcHoBHBIE
TPUTOHOMETPHUYECKUE (POPMYIIBI

YpaBHeHHE, KOpPeHb YypaBHEHHMs. HepaBeHCTBO, pelleHue HepaBeHCTBAa. Meron
MHTEPBAaJIOB

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPaBHEHUH 1 HEPABEHCTB

Pemenne nppanoOHaNBHBIX YPAaBHEHUN U HEPABEHCTB

Pemenne TpUroHOMETpUYECKUX YPaBHEHUN

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 33]1a4 U 3a/1a4

U3 pa3IMYHBIX 00JacTel HAYKH U peallbHOM KU3HU



@OyHKIMK U TpaduKH

OyHKIUA, cnocoObl 3amanus QyHKuU. ['paduk ¢yHknuu. B3aumHo oOpaTHBIC

3.1
byHKIUN
3.9 OOnacte ompenereHus W MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QysKum.
' [TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU
33 Crenennass ¢GyHKIuS C HaTypaJlbHBIM M IeJbIM MoOkaszaTteneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHs N-0i CTENECHH
34 TpuroHomeTpudeckas OKpPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIHMIA
' YHCIIOBOTO apTyMEHTa
4 Hadana MmaTemMaTu4eckoro aHaimsa
41 [TocnenoBaTeabHOCTH, CHOCOOBI 3aJaHMS IOCIENIOBATEIBHOCTEH. MOHOTOHHBIE
' MOCIIe0BATEIHLHOCTH
Apudmernueckass U TreoMeTpuueckas mnporpeccud. beckoHeuHo —yObIBaromias
45 reomerpuueckas nporpeccusi. Cymma OecKOHEYHO YOBIBAIOIIEH TI'€OMETPHYECKOM
' nporpeccuu. dopmysna CIOXKHBIX NPOLEHTOB. lcnonap3oBaHue mnporpeccuu ais
pelIeHHs peaabHbIX 33a4 IPUKIAIHOTO XapaKTepa
) MHoxecTBa U JIOTHKA
MHoxecTBO, onepaluud Haja MHOxecTBamH. Jluarpammbl Oilnepa — Benna.
51 [IpuMeHeHHEe TEOPETHKO-MHOKECTBEHHOTO armapara Ui OMNHCAaHUS peajbHBIX
IPOLIECCOB U SBJICHUHN, TP PEILICHUH 33]a4 U3 APYTUX Y4eOHBIX NPEIMETOB
5.2 Onpenenenue, Teopema, CIEACTBUE, 10Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblil 3JIEeMEHT COEePKAHUS
1 Yucna v BIYKUCICHUS
1.1 Harypanbnble u nensie yncna. [I[pu3Haku 1eTMMOCTH HENbIX YUCeT
1.2 CreneHb ¢ paloHaIbHBIM Noka3aTeneM. CBOICTBa CTeneHU
1.3 Jlorapudm umcna. [lecaTudynble U HaTypajibHbIE JOrapupMbl
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [TpeoOpazoBanHme BeIpaXKEHUH, COIEPIKAIIMNX JTOTapHUPMBbI
29 [TpeoOpa3oBaHue BRIpAKESHHHN, COACPIKAIINX CTETICHH C PAI[HOHAIEHBIM

IIoKa3aTcjieM



2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

[Tpumepsl TPUTOHOMETPUUECKHX HEPABEHCTB
[ToxazarenbHblE ypaBHEHUS! 1 HEPABEHCTBA
Jlorapudmuueckrue ypaBHEHUS! 1 HEPABEHCTBA

CucrteMbl JMHEWHBIX ypaBHEHWH. PellleHHMe NPUKIAIHBIX 33Jad C [OMOIIBIO

CUCTEMBI JINHEWHBIX YPaBHEHU
CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHeHI/Ie ypaBHeHHfI, CHUCTEM U HCPABCHCTB K PCHICHUIO MATCMATUYCCKUX 3a1a4

U 3a71a4 U3 pa3IMuHbIX 00JacTel HAyKU U pealbHOM JKU3HU
QyHKIUHT U TpapUKU
Oynkuus. llepmomnueckune ¢yHkimu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIUH.

MakcumMymbl ¥ MUHUMYMbI (pyHkuud. HauGosnbliiee u HauMeHblee 3Ha4YCHHE

(GYHKIHU Ha TPOMEKYTKE

Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku

[Toka3arenbHas u norapupmudeckas GyHKINU, UX CBOHCTBA U rpaduku
Hcnonb3oBanue rpadukoB GyHKUUH JUIs pellieHHUs ypaBHEHUH U IMHEWHBIX CUCTEM

Hcnonb3oBanue rpadukoB GyHKUMH A8 HCCIENOBaHMUSA  MIPOLECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MpPH PEIIEHUU 3aJad M3 JPYrUX Y4eOHbIX

MIPEAMETOB U pEaIbHOM KU3HU

Hauana maTematuyeckoro anamusa

HenpepeiBable dyHKIMN. MeTo1 HHTEPBAIOB JIJIsl pELICHHs] HEPAaBEHCTB
[TpousBoaHas ¢pyukuuu. ['eomeTpuueckuii 1 PU3NIECKUI CMBIC TIPOU3BOTHON

[TpousBoaHble 37eMeHTapHbIX GYHKIUNA. DOpMysbl HaxXOXKIAEHHS MPOU3BOIHOM
CYMMBI, IPOU3BEAECHUS U YaCTHOTO (DYHKIIMHA

[IpuMeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (YHKIMI Ha MOHOTOHHOCTb H
sKkcTpeMyMbl. HaxoxaeHnne HanOosbIIero ¥ HauMEHbIIEro 3Ha4eHUs] QyHKIUU Ha
OTpe3Ke

[IpuMeHeHre NpOn3BOIHOMN JIJISl HAXOK/ICHHS HaWTy4Ilero peleHus B MPUKIIaIHbIX
3amadax, IS ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GOpMyNol HiH
rpagukoM

[TepBooOpasnas. Tabauia nepBooOpa3HbIX

I/IHTeraJ'I, €ro FGOMeTpI/I‘{CCKI/Iﬁ u (bI/ISI/I‘ICCKI/Iﬁ cMbIcit. Beranciaenue HHTCTrpaja 1o

dopmyiie Hetorona — JleliOHMIIa



ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrpaMMbl CPeHEro 0011ero
o0pa3oBaHus

Bnagenne merogamu J0Ka3aTeNbCTB, aIrOPUTMaMU peElICHUs 3ajady;
yMeHHe (opMyIMpoBaTH U ONEPUPOBATH MOHATUSMU: OIpeesICHUE,
aKcuoma, TEOpEMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (POPMYIUPOBKU; IPUMEHSThH UX; yMeHUEe (HOpMYIUPOBAThH
0o0paTHOE W MPOTHBOIIOJIOKHOE YTBEpP)KIEHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIb30BaTh METOJ, MAaTeMaTU4YeCKOW WHAYKIIHU;
IIPOBOAMTH  JI0KA3aTEIbHBIE PACCYXKIACHMUS IpPU PEIICHUU 33j]ad,
OLICHUBATh  JIOTUYECKYIO  MPAaBUJIBHOCTh  PACCYXIEHUH; yMEHHE
OIIEpUPOBATh MOHATHUSAMHU: MHOXKECTBO, IOJMHOXECTBO, ONEpALUU HAJ
MHOKECTBaMHU; YMEHHE HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmapart AJis OIMCAaHMsI peabHbIX MPOLIECCOB U SBJIECHUIN U IIPU PELICHUN
3aJa4, B TOM 4YHCIE M3 JAPYrUX Y4YEOHBIX MpPEIMETOB; YMEHHE
OIepUpOBATh MOHATUAMMU: Ipad, CBA3HBIN rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb U ONMCHIBATh Trpadbl pa3IMYHBIMU

crioco0amu; UCIO0Ib30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHAMH: HAaTypaJbHOE YHCIIO, LIEJI0€ YHCIIO,
CTENEHb C IeJIbIM [M0Ka3aTeleM, KOPeHb HAaTypallbHON CTENEHH, CTENEeHb
C palMOHAJbHBIM  IIOKa3aTeleM, CTENeHb C  JIEHCTBUTEIBHBIM
nokasareiaeM, Jorapupm 4YHCIa, CHUHYC, KOCHHYC M  TaHIEHC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK IO MOJYJIO, PALMOHAIBHOE YHCIIO,
UppAllMOHATIFHOE  YWCJIO,  MHOXECTBA  HATypaJbHBIX,  LEJbIX,
palMOHAIbHBIX, JECUCTBUTENBHBIX UYHCET; YMEHHME MHCIIOJIb30BaTh
MPU3HAKU JI€TMMOCTH, HAaUMEHBIIMNA OOIIMI JETUTeNlb U HauMeHbIee
ob1ee KpaTHOe, alNropuT™ EBKIIKA pU pelIeHud 3aa4d; 3HaKOMCTBO C
pPa3IMYHBIMM ~ TMO3UIMOHHBIMM  CHUCTEMAaMHM  CUHCJICHHS;  yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HA4YE€HUI M IpeoOpa3oBaHUs BBIPAXKEHUH CO
CTENEHSIMHM M Jiorapudpmamu, npeoOpa3zoBaHUs APOOHO-paLMOHAIBHBIX

BBIpa)KeHHfI; YMCHUC OICPpHUPOBATH MNMOHATUAMU: MOCICAOBATCIBHOCTD,



apupmeTHyecKast nporpeccus, reoMeTpuyecKas nporpeccus,
OeckoHeYyHO yObIBaroIass TeOMETpUYecKass MpOTpeccus; yMEHHe
3aJjaBaTh MOCIEA0BATEILHOCTH, B TOM YUCIIE C TOMOILBIO PEKYPPEHTHBIX
dopMyn; yMEHHE ONEpUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOYJIb M apIyMEHT KOMILIEKCHOTO
yucna, ¢opMa 3aluCu  KOMIUIEKCHBIX uucen (reoMeTpuyeckas,
TPUTrOHOMETpHUYECKass U  anreOpavyeckas); yYMeTb IPOHU3BOJIUTH
apupMeTHYECKHE ICHCTBUS C KOMIUICKCHBIMH YHCIAMH;, HPUBOAUTH
IPUMEpPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YHCEI;  OINEepUpOBaTh
HNOHATUAMM: Marpuma 2x2 wu  3X3, oIpeaenuTeslb  MaTpULbI,

FeOMeTpI/ILIeCKI/Iﬁ CMBICII OIIPECACINUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: palMOHAJIbHBIE, WPPALUOHAIBHBIC,
MOKa3aTeJbHbIe, CTENCHHBIC, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YPaBHEHHMsT W HEPABEHCTBA, HX CHUCTEMBl; YMEHHE OIEpPUpPOBATh
MOHATUSAMH: TOXIIECTBO, TOXIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEPABEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YpPaBHEHMH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YypaBHEHMUS,
HEPABEHCTBA W CHCTEMBbI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIATh
YpPaBHEHMsI, HEPAaBEHCTBA M CHCTEMBl C IApaMEeTpOM; IPUMEHSIThH
YPAaBHEHHUsI, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHS MATEMaTUYECKUX

3aj7a4 ¥ 3a/1a4 U3 Pa3IUYHBIX 00J1acTel HAYKU U peaslbHOU )KU3HU

YMeHue omnepupoBaTh MOHATHAMM: (QYHKLUUSA, YETHOCTh (DYHKIUH,
NePUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIMU, HauOoJbIllee U HaMMEHbIIee 3HAYSHUs
(GYHKIIMU Ha MPOMEXKYTKE, HeNpepbIBHAs (PYHKIUS, aCUMITOTHI rpaduka
¢dbyHKUMHU, TIepBas ¥ BTOpas MPOU3BOJHAS (YHKINU, TE€OMETPUUECKUNA U
¢bu3nyecKkuif CMBICI TPOU3BOAHOM, IEepBOOOpa3Hasi, OINpeaAeIEHHbIN
MHTErpajl; YMEHHE HaXOJIUTh ACUMOTOTHI Tpaduka (QyHKUUH; yMEHHE
BBIUUCIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMIIO3UIIUN (YHKINH, HAXOJUTh YpaBHEHHE KacaTelbHOH K Trpaduky
GYHKIIMY; YMEHHME HAXOJUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUHUA;
YMEHHE HCIOJIb30BATh MPOU3BOAHYIO JISi HCCIEAOBaHUS (YHKIHUH,
HaXOAUTh HauOOJIbIIME W HAaUMEHbIINME 3HaueHus (PyHKUMH; CTPOUTH
rpadMKd MHOTOWIEHOB C HCIOJIb30BAHUEM ammapaTa MaTeMaTHUeCKOTo
aHalln3a; TMPUMEHSITh TPOU3BOJHYIO JJIsi HAXOXKJIEHHUS HAWIy4IlIero

pelicHusd B HNPHUKIAAHBIX, B TOM YHCJIC COIHUAIIBHO-DKOHOMHWYCCKUX U



bu3nyecKUX 3a7a4ax; HaXOAUTh TUIOMAIU U 00bEMBI GUTYDP C TTOMOIIBIO
WHTErpajia; IPUBOJUTH MPUMEPHl MATEMATUYECKOTO MOJEIUPOBAHUS C

NOMOIIBIO AU epeHInanbHbIX YypaBHEHU N

YMeHne omnepupoBaTh TOHATHSAMHU: Tpaduk (yHKOHH, oOpaTHas
GyHKUMSA, KOMIO3UIMS (YHKUWN, JTUHEeHHas (yHKIHs, KBaJIpaTU4Has
byHKIMS, parmoHaIbHAs byHKIMS, CTEeIeHHAas byHKIHS,
TPUTOHOMETpHUYECKHE  (PYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, ©OKa3aTelabHas M Jorapudmuyeckas (QYHKLUUU; yMEHHE
CTPOUTH TpapUKH HM3YYCHHBIX (YHKLIUH, BBIIOIHATH IMpeoOpa3zoBaHUs
rpaduKoB (YHKUHUH, UCIIOJIB30BaTh IT'PaQUKH AJIs U3yUEHHsI IIPOLIECCOB U
3aBUCUMOCTEH, TpU pEIIeHUH 3a7ad U3 APYTruX YYeOHBIX MPEIMETOB H
3aJja4 U3 peabHON JKU3HU; BbIpaXaTh (GOpMyJaMH 3aBUCUMOCTH MEXTY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA W Tpaduku (QyHKIMH s
peleHysl ypaBHEHUH, HEpaBEeHCTB U 3a/1a4 ¢ IapamMeTpaMu; n300pakaThb
Ha KOOPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpCEIICHUM YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

VYmMmenue pfiaTh TEKCTOBBLIC 3aJa4dd pPa3HbIX THUIIOB (B TOM 4YHCJIE Ha
MMPOLCHTHI, NOJIM U YaCTH, Ha IABUIKCHUC, pa60Ty, CTOUMOCTb TOBApOB U
YCIyr, HAJIOI'H, 3aaa4u U3 obnactu yhpaBJI€HUA JIMYHBIMU U CeMEHHBIMHA
(bHHaHCElMI/I); COCTaBJIAThb BBIPAXKCHUSA, YpPABHCHHA, HCPABCHCTBA U HX
CUCTCMBbI I10 YCJIIOBHIO 3aJadu, HUCCICAOBATH IMOJIYYCHHOC PCUHICHUC H
OLICHUBATb HpaBI[OHOI[O6HOCTB pe3yJibTaTOB; YMCHUC MOACIINPOBATH
PCaIbHBIC CUTyallUH Ha A3BIKEC MATEMATUKH, COCTAaBJIATH BBIPAXKCHUA,
YpaBHCHUA, HCPABCHCTBA W HUX CUCTEMblI 110 YCJIOBHUIO 3aJ4a4H,
HCCIICA0BATh IMOCTPOCHHBIC MOJACIM C HCIIOJIB30BAHHUEM  allrapara

anreOpbl, HHTEPIPETUPOBATH MOTYUYSHHBIH pe3ybTaT

YMeHue onepupoBaTh MOHATUSAMU: cpellHee apu(MeTniecKoe, MeinaHa,
HauOosblllee W  HaWMEHbIllee 3HAa4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; YMEHHE U3BJIEKaTh,
UHTEPIPETHPOBaTh MH(OPMALIMIO, MPEACTABICHHYI0 B Tabmumax, Ha
auarpaMmax, rpaukax, OTpa)xarollyro CBOMCTBA peabHbBIX MPOLECCOB U
SBJIGHUH; MPEACTaBIATh HH(OOPMALIMIO C TOMOUIBIO TaOJIUIl U AUArPAMM;
UCCIENA0BAaTh CTATUCTUYECKUE JAHHBIE, B TOM YHCIE C NPUMEHEHHUEM
rpa@uyecKkux METOJOB U  DJIEKTPOHHBIX CPEACTB; TIpauuecKu
UCCIIeIOBaTh COBMECTHBIE HAOJIOAEHUS C TOMOUIbIO  JIMarpamMmm

paccenBaHMs U IMHEWHON PErpeccuu
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YMeHHe OIepupoBaTh MOHATHAMU: CIyYaWHBIA ONBIT M CIIy4ailHOE
COOBITHE, BEpPOATHOCTH CIYYaHOTO COOBITHS; YMEHHE BBIUUCIIATH
BEPOSATHOCTh C MCIOJIB30BaHMEM TIpaUUeCKUX METOJOB; IPUMEHSThH
(bopMyJIBl CIIOKEHHUS] ¥ YMHOXXEHHUS BEPOSTHOCTEH, (OPMYIy MOTHON
BEPOSATHOCTH, (popMyiry bepHynm, komOuHATOpHBIE PaKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU peajbHBIX COOBITUH; YMEHHME OIEepUpOBATH
MOHATUSAMMU: CllydaiiHas BEJIMYMHA, pPACHpPEACICHUE BEPOSATHOCTEM,
MaTeMaTHYECKOE OXKUJAHUE, IUCIEPCUS M CTAHAAPTHOE OTKJIOHECHHE
CllyyallHOM BeIMYMHBI, (QYHKLUHMU pPACHpEes]IeHUs] U  IUIOTHOCTH
PaBHOMEPHOI'O, II0KA3aTEIIbHOIO W HOPMAJIbHOI'O  PAaCIpPEIEICHUM;
YMEHHE UCIOJIb30BaTh CBOMCTBA HW3YYEHHBIX pPAaCHpPECIICHUN JUIs
pelieHust 3aaad; 3HAKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX 4YHCET,
METO/bl BBIOOPOYHBIX MHCCIIEOBAHUIN; yMEHHE IPHUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCENT B MPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUAX; YMEHHUE OINEPUPOBATH MOHATUSAMU: COYETAHHE, IIEPECTAHOBKA,
YHUCIO COYETAaHWH, YHCIO TEpPecTaHOBOK; OMHOM HploTOHA; ymeHHe
HIPUMEHATh KOMOMHATOPHbIE (PAKTHI M pacCyXACHUs Ul PELIeHUs 3aay;
OLICHUBATh BEPOSATHOCTH peanbHbIX COOBITHIA; COCTaBJIATh

BEPOSATHOCTHYIO MOJIENTb M1 HHTEPIPETUPOBATH NOTYyUYEHHBINH Pe3yIbTaT

YMeHue onepupoBaTh IMOHATUSMHU: TOYKa, HpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YyIJIA, IUIOCKUH yTOII,
JIBYTPaHHBIA yTOJI, TPEXTPAHHBIA Yroj, CKpEUIMBAIOLIMECs TpsSMBIE,
NapajuIeIbHOCTh U MEPHEHIUKYJISIPHOCTD MPSAMBIX U IUIOCKOCTEH, yrou
MEXIy MNPSAMBIMH, YroJd MEXKIY MpsIMOW U IUIOCKOCTBIO, YIOJ MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMHU, PACCTOSTHUE MEXKY TUIOCKOCTSIMU; YMEHHE UCTOIb30BaTh MPH
pelIeHnr 3a1a4 u3y4deHHbIe (PAaKThl M TEOPEeMbI TUIAHUMETPUU; YMEHHE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTEMaTUYECKUE MOJIEIM C TOMOIIBIO TI'€OMETPUUECKUX TIOHATHH U

BCJIMYHH, p€IIaTb CBA3aHHBIC C HUMU IMPAKTHYCCKUC 3aJa4H

YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAAb (GUTYpbl, 00bEM (UTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBI MHOTOTPaHHHMK, CEYEHHUE MHOIOI'PAaHHUKA,
Ky0, mapajuienenunen, NpusMa, HOUpaMuia, (urypa u MOBEPXHOCTH
BpallleHHs, LUWIMHIpP, KOHYC, map, cdepa, Mmiomaas chepbl, MIOnaab
MOBEPXHOCTU MHUPAMUJBI, MPU3MBIL, KOHYycCa, IWIMHIApA, O00BEM KyoOa,

NpAMOYT'OJIBHOTO TIapaJuICICIIMIICaAa, MUPaMUAbI, HIPU3MbI, HUIXHIApPA,
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12

13

KOHycCa, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUYECHUs KOHYca U LWIMHIPA,
MapaJuIeJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCT,
Kacaromascs c@epsl, LMIMHIPA, KOHYCAa; yYMEHHE CTPOUTh CEueHHE
MHOTOTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAILICHUs, UX CEUEHUS, B TOM YHCJIE C TIOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSATh CBOICTBA r€éOMETPUUYECKUX (PUTYp, CAMOCTOSITENHEHO
(bopMyIHpOBATEH OINpPENEICHUS U3Yy4aeMbIX (UTyp, BBIABUIaTh THMIIOTE3bI
O CBOMCTBax M MpPHU3HAKAX T'€OMETPHUUECKUX (HUTYp, 0OOCHOBHIBATH MU
OlpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukauuoo ¢uryp mno
Pa3NIUYHBIM TPU3HAKAM, BBINIOJIHATH HEOOXOIUMBIC IOMOJHHUTEIbHbIC

IMOCTPOCHUA

YMeHHue OomnepupoBaTh TOHSATHSIMH: JBH)KEHHE B IPOCTPAHCTBE,
napajuIeNbHBIA IEPEHOC, CHMMETPHS Ha IUIOCKOCTA M B MPOCTPAHCTBE,
MMOBOPOT, IIpeoOpa3oBaHWe TOM00MS, TOM00HBIE (UTYPBI, YMCHHE
pacrmo3HaBaTh paBHbIC W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpe; HMCIOJIb30BaTh T€OMETPUYCCKHE OTHOIICHHS
IpH PEIICHWU 3a7a4; HAaXOJUTh T€OMETPUYECKHE BEIWYHMHBI (JJIMHA,
yroJl, IUIoIaab, OOBEM) TpU pPEIICHHH 3a1a4 W3 APYTruX Y4eOHBIX
MPEIMETOB M U3 PEAThbHOMN KM3HHU; YMEHUE BBIUYUCIISTH TEOMETPHUUCCKHE
BEJIMYMHBI (JUTMHA, YTOJ, IUIOHmAlb, OOBEM, IUIOIMIAAb TOBEPXHOCTH),
UCTIONB3Ysl M3y4YeHHBbIE (OPMYIBI M METOMABI, B TOM YHCIE: IUIOIAIb
MOBEPXHOCTU MHPAMHUIBI, TIPU3MBI, KOHYCA, [WIMHAPA, TUIOIMAAb CHEPHI;
00BEM Ky0Oa, MPSIMOYTOJIBHOIO MapaliesienuIie/ia, MUpaMuabl, MPU3MBI,
ITMHIpPA, KOHycCa, INapa; YMEHHWE HaXOIUTh OTHOIIEHHE OO0BEMOB

noJ00HBIX (uryp

YMmenue OIICPHUPOBATH MMOHATHUAMU: NIPAMOYTOJIbHAA CUCTCMa KOOPAUHAT,
BCKTOpP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BCKTOPOB,
MPONU3BCACHUC BCKTOpa Ha YHCJIO, PAa3JIOKCHHUEC BCKTOpaA II0 6a3Hcy,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC IIPOU3ZBECACHUEC, YIOJI MCKIY
BCKTOpaMH; YMCHHC HUCIIOJIb30BATh BCKTOpHLIﬁ )51 KOOp,Z[I/IHaTHHﬁ METOJ
1 peIICHUA TCOMCTPHUYCCKUX 3agad MW 3adad ApyTrux yqe6HBIX
npeaMeToOB

YMmenue BLI6I/IpaTL MNOAXOOAIIUNM METOh  JJIst pelmiceHus 3aJaydu;
IMIOHUMAaHHUEC 3HAYUMOCTHU MAaTEMAaTUKKW B M3YUCHUH TMPUPOJHBIX U
06H.[CCTBCHHBIX npoueccoB H“ ﬂBJ'ICHPIfI; YMCHHUC  pacCIiO3HABATHb

IMMPOSABJICHUEC 3aKOHOB MAaTEMATUKHM B HCKYCCTBC, YMCHHC IIPUBOJUTH



IIPUMEPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCUHMCKOM UM  MHUPOBOM

MaTE€MaTHYECKOW HayKH



INEPEYEHD 2JIEMEHTOB COJAEP KAHUA, ITIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE
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IIpoBepsiemMblii 3JIEeMEHT COJEePKAHUS

Yucna ¥ BEIUUCIIEHUSA
Harypanbnsie u nensie yncina. [Ipu3sHaku AeIMMOCTH LEIIBIX YACEIT

PanmonaneHBIE 4MCIHA. OOBIKHOBCHHEIE U ACCATHUYHBIC ,Z[p06I/I, ITPOLICHTHI,

OeCKOHEUYHBIE IEPUOINUECKHE JPOOH

ApudmeTnueckuii KOpeHb HaTypajibHOU cTeneHu. JlecTBus ¢ apudmeTuyecKuMu

KOpHIMU HaTypaJleoﬁ CTCIICHU

CrenieHs ¢ LOCJIBIM ITOKAa3aTCJIEM. CremneHns ¢ PpadrOHAJIbHBIM ITOKA3aTCIICM. CpoiicTBa

CTCIICHU

CuHyc, KOCHHYC M TaHT€HC YHCJIOBOIO apryMeHtra. ApPKCHHYC, apKKOCHHYC,

apKTaHI'€HC YHCIIOBOIO apryMeHTa
Jlorapudm yucna. Jlecatnynbie 1 HaTypajabHbIE JOrapudMbl

HevictBurenbHble  4ucia. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
yrcnamu. [IpubnuxEHHbIE BRIYMCICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA

pe3yJibTaTa BBIYMCICHUN

[IpeobOpa3zoBanue BrIpaKeHUN

KoMiuiekcHsle yncna

YpaBHEHMs U HEPABEHCTBA

Hensle u 1poOHO-paIiOHaIbHbIE YPaBHEHUS
HppainmoHanpHble ypaBHEHUS

TpuronomeTpruyeckue ypaBHEHHUS

[Toka3zarenbHble U JorapuPMUIecKre ypaBHEHHS
Ilenble u 1pOOHO-paAIIOHAIbHBIE HEPABEHCTBA
HppanmoHanpHble HEpaBEHCTBA

[ToxazarenbHble U TorapupMUUECKHe HEPaBEHCTBA
TpuroHomeTpruueckue HEPABEHCTBA

Cuctembl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI € ITapaMeTpamMu

Martpuia cucTemMsbl TMHEWHBIX ypaBHeHUN. OnpeenTenb MaTpHULIbI



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
7.2
7.3
7.4

OyHKIMY 1 TpadUKu
OyHKus, crnocoObl 3amanus ¢GyHkiuu. ['paduk yHknuu. BzammHO 00paTHBIE
¢ynkuuu. YétHeie 1 Heu€THBIe QyHKIMU. [leprogmueckue GpyHKIUHI

Ob6nactp ompeneneHUs W MHOXECTBO 3HaueHU Qynkuuu. Hymm ¢yHkmmu.
[IlpoMexXyTKH  3HAKONOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
MakcumyMbl ¥ MHHUMYMBI (yHKnud. Haumbosbliee u HauMeHbIEe 3HAYCHUE

(GYHKIIMN HA IPOMEKYTKE

CrenenHas (QyHKUUS C HaTypaJibHbIM M LEJIbIM IOKa3zareneMm. EE cBoiicTBa u

rpa¢uk. CBoiicTBa 1 rpauk KOpHS N-0i CTENEeHU
Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku
[Toka3arenbHas u norapupmudeckas GyHKIUU, UX CBOMCTBA U rpaduku

Toukm pa3peiBa. AcuMmnToThl TpadukoB ¢yHknuii. CsoiicTBa  (QyHKIUH,

HETIPEPBLIBHBIX HA OTPE3KE

ITocneqoBaTeNLHOCTH, CIIOCOOBI 3aJaHMS [I0CIIEN0BATEIHLHOCTEN
ApudmeTrndeckast 1 reoMeTprueckas nporpeccuu. opmyna CI0KHBIX TPOICHTOB
Hauana maTemMaTndeckoro aHaimsa

[TpousBognas ¢pynkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX (PYHKIIHIA

HpI/IMeHeHI/Ie HpOI/I3BO,Z[HOI71 K HCCICIOBAaHUIO (I)YHKI_[I/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KjleHI/Ie HauOOJILIIEr0 ¥ HAMMEHBIIETO 3HAUCHMS (byHKIII/II/I Ha

OTpe3Ke

[TepBooOpasnas. MaTerpan
MHoxecTBa U JIOTHKa

MHoO)kecTBO, onepanuu HaJ MHOX)ecTBaMu. [lnarpammsl Ditnepa — Benna
Jloruka

BeposiTHOCTB U cTaTHCTHKA
OrnucarenbHas CTaTUCTUKA
BepostHocTh

Kombunaropuka

I'eomerpus

®urypsl Ha IIIOCKOCTH

[IpsiMbIe ¥ MIIOCKOCTU B TPOCTPAHCTBE
MHoOrorpaHHuKu

Tenaun ITOBCPXHOCTHU BpalICHUA



7.5 KoopauHatel 1 BEKTOPBI



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOANUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET





