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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Hadalla MaTEMaTHUYECKOTO aHaIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHEro oodiiero odpazoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyUEHHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYTrOi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE O0Y4YaloIIMXCsA Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(GOPMATUKK, OOUIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU U JPYTUX
IUCLMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM SI3IKOM COBPEMEHHOH HayKH, KoTopas (QOpMyJIHpYyeT CBOU
JNOCTUKEHHUS B MaTeMaTHYeCKoi Gopme.

VY4eOHbIll Kypc anreOpsl U Hayajd MaTEMaTHYECKOro aHaliu3a 3aKJaJbIBaeT
OCHOBY JJI YCIIEHUIHOI'O OBJaJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHH,
NOHMMAaHUSI OCHOBHBIX TEHJEHINI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON >KU3HHU,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJNIb30BaTh UX Ui JaybHelinero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMH MU JIOTUYECKH
CTPOrMMHU KOHCTPYKLMSIMHU ajireOpbl M MAaTeMAaTHYEeCKOro aHaji3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKA3bIBaTh
YTBEPAKACHUSA C MOMOIIBI0 MHIYKIIMU U PacCyKIaTh NEAYKTUBHO, UCIOJIb30BaTh
00001IeHe U KOHKpETH3aluio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTHYECKOE MBILIEHHE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MaTeMaTHYE€CKOIrO
aHaJin3a» 00ydarolluecs: MOJY4aroT HOBBIM ONBIT PEIIEHUs NMPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO TIOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIEH peajbHbIX CHUTyalui,
UHTEPIpPETAlMd  TOJYYEHHBIX  pElIeHWH, 3HAKOMSTCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M HCKYCCTBE, C
BBLIAIOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPAMHM.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbli Marepuain, CHocOOCTBYIOIIMIA
(GbOopMHUPOBAaHUIO HAYYHOI'O MHPOBO33PEHUS, TaK M dYepe3 crenuduky ydeOHOM
NESTENbHOCTH, TpeOyromeld MNpPOAOHKUTEIbHON  KOHIEHTpAIlMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypPaTHOCTH M  OTBETCTBEHHOCTH 34  IOJIYYEHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOydeHHs] airedpe M HavyallaM MaTeMaTHYEeCKOro
aHaJIn3a JIKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

B crpykType yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNM3a» BbIIEIEHBI CIENYIOUIME COAEpKATENbHO-METOAUYECKUE TuHun: «Yucna
U BBIUUCIEHUS», «DyHKIUU U rpadukuy, «YpaBHEHUs U HEpaBEHCTBa», «Hauana
MaTEMaTUYECKOrO0  aHainu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIEpPKATEIbHO-METOIMYECKHE JIMHUM U3YYaloTCSd Ha MPOTSKEHUHM [IBYX JIET
oOydeHHs] Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpYT Ipyra U MOCTENEHHO HACHIIIAsICh HOBBIMM TeMaMu U pazjenamu. JlaHHbIN
yu4eOHBI KypC SIBISETCS WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIEp)KaHME HECKOJBKUX MAaTeMaTHYECKHX JHMCUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUI aHaJIU3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaromiuecsi OBJaieBalOT Bc€ Ooiee
MIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIEI0BaTeNbHO (HopMHUpYyeTCa U
COBEPIIECHCTBYETCS yYMEHUE CTPOUTh MAaTeMaTHYECKyl0 MOJEelIb peaJbHON
CUTYalllH, IPUMEHSATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4eOHOro Kypca, JUis
pELIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/lauu, a 3aTeM
WUHTEPIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MeTOANYECKas: JMHUA «Yuclia U BBIYMCICHUS» 3aBeplIaeT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanusi. Ha ypoBHe cpennero oduero
oOpa3oBaHus 0co0O€ BHUMaHWE  yAemseTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYHCICHHMA, BKIIOYAIOMIMX B Ce0sl MCIOIb30BAHUE PA3TUYHBIX
dbopM 3amucu 4yHcClia, YMEHUE JeNaTh MNPUKHUAKY, BBINOIHITH MPUOIMKEHHBIE
BBIUMCIICHHS, OLEHUBATh YHUCIIOBBIE BBIpAXKEHMs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroImIMMCS MHOXECTBA HATypPaIbHBIX, IIETBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4ucen. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cCIenu(pUYeCKue 3aJayd M OINEepalMu: JIeJIeHHE Haleo,
OIEpUPOBAHUE OCTATKAaMHM HAa MHOXECTBE LENbIX 4YHCET, OcOoOble CBOMICTBA
paIMOHANBHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHYECKUE OMEpaIiu, a TaKXKe
U3BJICYCHUE KOPHSA HATYpajJbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapsi mocieoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCENl HU
3HaKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHHS ISl PElICHUs pa3iudHbIX 3a7ad
dbopMupyeTcsi Ipe/CTaBlIeHUe O €IMHCTBE MAaTEMaTUKH KaK HAyKHM M €€ poJid B
HNOCTPOEHUU MOJIENEeH pealbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpPETH3aIHsl.

Jluaus «YpaBHEHHMsSI M HEPABEHCTBA» pEaJTU3yeTCs Ha MPOTSXKEHUU BCErO
oOy4eHHs] Ha YPOBHE CpeHEero oOIero o0pa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasnene IlporpamMmbl MpenycMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynbTaTe OOy4YaroIIMecs OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELIEHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeZIOBaHUN (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPHUKIAIHBIX



3a7a4 U 3a7a4 Ha HaXOXJEHHWE HauOOIbIINX M HAUMEHbBIINX 3HAYEHUU (PYHKIUU.
JlanHasi conepkarenbHas JIMHUSL BKJIIOYAET B ce0s Takke (OpMUpPOBaHHE YMEHUMN
BBIMIONIHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHN, a TAKKE BBIPAKEHUH,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepualia  NPOUCXOIUT  JaJibHEWIee  pa3BUTHUE  ANTOPUTMUYECKOTO |
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuXxcsa, GOPMUPYIOTCS HABBIKU JE€TYKTUBHBIX
paccyxaeHuid, paboTl C  CHMBOJBHBIMH  (QopMamMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npenigaraetr d(QQPeKTUBHbIE HWHCTPYMEHTHI JUISI PEHICHUS NPAKTUYECKUX |
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKIMM U TpaduKU» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a1a€T MOCIEA0BATEIbHOCTh U3YUeHUsl MaTepuaia. M3yueHue cTeneHHoH,
MOKA3aTeIbHOH, JIOTapu(P)MUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWMCTB
U rpauKoOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pelieHus 3a7ad U3 APYrux y4eOHbIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK W C PEIICHHEeM YpaBHEHWU W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
yaensiercs (OPMHUPOBAHUIO YMEHUsS BbIpaKaTh (OpMyIamMu 3aBUCHUMOCTH MEXKIY
pPa3IMYHBIMM BEJIMYMHAMH, WCCIICIOBATh IOJYyYCHHBIE (QYHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3TOl coJep>KaTebHON JIMHUM HAlEeH Ha pa3BUTHE YMEHUMN
U HaBBIKOB, ITO3BOJISIONINX BBIPAXATh 3aBUCUMOCTH MEXIy BEIUYMHAMHU B
paziuuHoM ¢dopme: aHAIUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBIIUJIEHUS, CIHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTUIA.

ConepxxarenpHasi nuHus «Hawyana MareMaTHuyeckoro aHanzay TMO3BOJISIET
CYIIIECTBEHHO PACIIUPHUTHh KPYT KaK MAaTEeMAaTHYCCKHX, TaK M MPUKIATHBIX 3ajad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK y HUX TMOSBISECTCS BO3MOXXHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIMA, ONpEAeNasaTh WX HAuOONbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHHsI TpoueccoB. JlaHHas copaepkareiabHasi JUHUS OTKPHIBAET HOBbIE
BO3MOKHOCTH TIOCTPOEHHMS MAaTeMaTHYeCKHX MOJIeJed pealbHbIX CUTYyalui,
MO3BOJISIET HAXOJUTh HAWJIydlllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHCJE
COLIMAJIBHO-DKOHOMHMYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (HOpMaibHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHUI pACIIO3HABATH MPOSBIICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydaroniuecs y3HaKT O



BBITAIOIINXCS PE3YNIbTaTaX, IMOTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCKass TUHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ce0s DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTMKH. TeopeTuko-
MHOYKECTBEHHBIE TIPEICTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOIHHON MAaTEMAaTHKHU
U TpeljiaratoT HamOoJjiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIOMIUA BCE pPAa3zeIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCIMIUIMHBL M WX TNPWIOKEHWs B eAuHoe 1enoe. llosTomy BakHO nath
BO3MOXKHOCTh OOy4YaroIeMycsi TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIA S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €0 JJisl BBIPAXKEHUS CBOMX MbICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAHUM U CIEJOBAHUE OMNpPEACIEHHBIM
npaBUjaM  TMOCTPOCHHS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIIIJICHUS
00yyarouuxcs, MO3BOISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTMYECKUX
npaBwiI, GOpMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHoM kypce «AnreOpa u Hayaja MaTEMaTHYECKOrO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOECIUPOBAHUSA, KOTOPbIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peasbHBIX
CUTyaIlui, MCCIENOBAaHUS DSTHUX MOJENEH C MOMOIIbI0 amnmapara anreOpsl u
MaTeMaTUYECKOTO aHaliu3a, WHTEePIPEeTaluy MOMyYEeHHBIX pPe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KaXKJIBIN U3 Pa3/IeloB MPOTrPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMPOKO WCIOJB3YeTCs I PEIICHHsS NMPUKIaAHbIX 3anad. [lpu
pEIIEHNH  peajbHBIX  NPAKTHYECKUX  3a7ad  oOydaromuecss  pa3BUBAIOT
HaOII0JaTeNbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHIO, 0000maTh W KOHKPETU3UPOBATH  MpoOIieMy.
HestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEMICHHUS TMPUKIATHBIX 3a7a4
OpTaHM3yeTCs B IpOIecce U3YUEHHs BCEX TEM Y4eOHOro Kypca «Anredpa u Havyasna
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusyuenne yueOHOro kypca «AnreOpa W Havajla MaTeMaTHUYE€CKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kiacce — 136 yacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Paunonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Tepuoandeckue apodu. [Ipumenenue apoOel W TPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUU U PEaNIbHOW KU3HH.

JleicTBUTENBbHBIE YHCIA. PalnWOHaNbHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre  omnepalud € JCHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JEHUCTBUTENBHOTO YKCIa U ero cBoMcTBa. [IpuOiamkEHHbIC BHIYMCIICHUS, TIPaBUIIa
OKPYTJICHHUs], IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNMN.

Crenenp ¢ wensiM  mnokaszareneM. bunom Herorona. Hcenonbe3oBaHue
noaxosien (popMbl 3aMucH 1EUCTBUTENbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a/7a4 U MPECTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTYpAJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp ¢ panuoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JNEHCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTUuHbIE W HaTypalbHbBIE
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO apTryMEHTa. APKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCJIIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIIBHBIE ypaBHEHHMS U ypaBHEHHUsA-clenCcTBUsA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOWIEHBI OT OJHOW IIEPEMEHHOMU. JlelleHne MHOrodjgeHa Ha
MHOIOWIEH ¢ ocTarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
koadpunmenramu. Teopema Buera.

[Ipeobpa3oBaHusl YHCTOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHH U KOPHH.

NppanmonansHbie YPaBHEHHSI. OcHOBHBIE METOBI pemeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHUS MOKAa3aTEIbHbBIX

YPaBHEHUM.

[Ipeobpa3oBaHre BhIpaKEHHH, COEPKAIINX JTOTapr(MBI.

Jlorapupmudeckue ypaBHEHUS. OCHOBHBIC METOJIbI pericHus
Jorapu(MUYECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHHI.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMHA. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOWCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OMPEACIUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHume NpuKIagHbIX 3aJad C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccimenoBaHne MOCTPOEHHOM MOZENU C
MIOMOILBIO MATPHUIL U ONPEAETUTEIIEH.

[TocTpoenne maTeMaTUYECKUX MOJENIEN peallbHOM CUTYyalUUMHU C IOMOIIBIO
YPAaBHEHHMM M HEPaBEHCTB. lIpuMeHEeHHE ypaBHEHHMI W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTedl HAayKUu W peanibHOM
HKU3HU.

DYyHKIUHN U TPaPUKHU

@yHKIuA, crnocoObl 3afaHus (QyHKuuu. B3amMHO o00paTHble (QYHKIUM.
Komnozumnmss @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHWW ¢yHKkumu. Hymu dyHKImm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
¢ysakuuu. IIpoMexyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUsT QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, KBaapaTuyHass W ApOOHO-TMHEHHAs (QYHKIUMH. DJIEeMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPapUKOB.

CrenenHas (QyHKIMS ¢ HATypajibHBIM U LENbIM MOKa3zateneM. E€ cBoiicTBa u
rpadguk. CpoiictBa UM rpaduk KOpHS N-OM CTENEeHH Kak (YyHKIMH OOpaTHOMU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zaTtenbHass u jorapupmuyeckass (QyHKUHMHU, X CBOWMCTBA M TpadUKH.
Hcnonb3oBanue rpagukoB GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEaJbHBIX IMPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaju3a

ITociemoBaTeIbHOCTH, CIOCOOBI 3aJaHUd IMOCJIeHoBaTeNbHOCTEH. Meron
MaTEMAaTU4YECKON 170:014% 9102028 MoHOTOHHBIE U OTrpaHUYCHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOI'O0 aHAIA3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpuyeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMEeTpUyYecKon
porpeccuu. JIMHEUHbIM U YKCIIOHEHIHAIBHBIN pocT. Huncio €. @opMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy JUId  PELICHUS pealbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HemnpepoiBHble (GyHKIMM W MX CBOHCTBA. TOYkM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHrue, reOMETpUIECKuil u
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHUE KacaTelbHOU K rpaduKy QyHKIIUH.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IpousBogHass  CymMBl,
NPOU3BEICHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHo)kecTBO, oOllepaluy HaJ MHOXKECTBAMU M HX CBOMCTBA. [lnarpamMmel
Oiinepa—Benna. IIpuMeHeHHEe TEOPETHKO-MHOMXECTBEHHOIO ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHUH 3a4ad W3 JPYTHUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0OKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHUS.

11 KJIACC

Yucsia 1 BBIYUCJICHUS

Harypanbnbie u ueneie uncna. [IpuMeHeHre TpU3HAKOB JAETUMOCTH LEITBIX
yycesl, HauOonpImuid obmmi aenutens (mamee — HOJl) m HamMmenbiiee oOmiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayinto, anroputMa EBkinaa ajist pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

KommiiekcHbie uwncna. AnreOpanueckass ¥ TpPUTOHOMETpUuecKkas (HOpMBI
3allUCH KOMIUIEKCHOTO 4Hcla. ApupMeTHUUecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEN IS PeIeHNus PU3NIECKUX U TEOMETPUICCKUX 3a1ad.

YpaBHeHUA U HEPABEHCTBA

Cucrtema U COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIC
CHCTEMBI U CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHH C  IMTOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM M COBOKYIHOCTEW pPalMOHAIbHBIX,
UppalMOHANBHBIX, TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPAaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MMTAPAMETPAMH.



[IpumeHenne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3a/ad U3 Pas3uyHbIX 00JIacTel HayKh M peaibHOU
KU3HU, THTEPIPETALUS [TOJTYUYECHHBIX PE3YJIHTATOB.

DOyHKUuM U rpapuxu

I'padpux kommoszummu (yHkuumii. ['eomerpuueckue o0pas3bl ypaBHEHHUA U
HEPABEHCTB HA KOOPJAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINHN, X CBONCTBA U Tpa(UKH.

I'padpuueckne meTonbl pelIeHUs ypaBHEHUH M HEpaBEHCTB. I'paduueckue
METO/Ibl PELIEHUS 3a/1a4 C TapaMeTPaMHU.

Wcnonb3oBanne rpapukoB (QYHKIUN UIsI MCCIENOBAaHUS IPOIECCOB U
3aBHUCUMOCTEHM, KOTOpblE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 JPYTUX Y4eOHbIX
MPEAMETOB U PEATTbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajan3a

[IpumeHeHne NMpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH U
IKCTpeMyMbl.  HaxoxaeHue  HauOONbIIEr0 W HAUMEHBINEr0  3HAYCHUH
HEMpEepbIBHON (PYHKIIMH Ha OTPE3KE.

[IpumeHeHne NpPOU3BOJHON [JIsl HAXOXKIEHUS HAWIYYIIEro pEHIeHUs B
NPUKIAIHBIX 3ajladax, sl ONpPENENIeHHs CKOPOCTM U YCKOPEHHMs IMpoIecca,
3a1aHHOTO (HOPMYJIIOH WK TpauKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKImMi. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

Wnrerpain. ['eomerpuueckunii CMBICIT UHTETrpala. Brruncnenue
ornpeaenéHHoro uarerpaia mo ¢popmyne Hetorona-JIeOnuia.

[IpumeHeHue wHTErpana JJid HaxXOXKIEHUs IUIOWAAed IUIOCKHX (Uryp u
00BEMOB T€OMETPUUECKHUX TEIl.

[Ipumepsl pemenuit auddepeHnmaibHbiX ypaBHEHUN. MaTtemaTtuyeckoe
MOJICIUPOBAHUE pEAIbHBIX MPOIECCOB C€ MOMOUIbI0  Au(depeHInaIbHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIYBJIEHHBII VPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTh I'PAKJAHCKON MO3ULIUH 00YUYaIOIIErocsl KaKk akTUBHOT'O U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp TPa)xJaHCKOro oOImiecTBa (BBIOOPBI, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAIbHBIMA HWHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPAXKTAHCKON HUIECHTUYHOCTH, YBKCHHS K
OPOLUIOMY M HACTOSAILIEMY POCCHUHCKONW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB U POCCUMCKOM MaTeMaTU4YECKOM IIKOJIBI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEJICHHS, CBA3aHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHUII HayKH U JACSITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JUYHOI0 BKJIa/ia B MOCTPOCHUE YCTOMYMBOIO Oy1yIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM aCMeKTaM Pa3InvyHbIX BUIOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpECaX 310pOBOIro U 0€30MacCHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryispHas (u3nuecKass akTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030OPOBUTEIBHON J1€SITENIbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHMUE LIEHHOCTU TPYAOJIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHMYeCKOMY  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTHUYECKON HANpPaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COLIMAJIbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOMN
Cpellbl, OCO3HAHHE TJIO0AIBHOTO XapaKTepa dKOJOTUYECKUX MPoOiieM, OpUEeHTAITUS
HAa TPUMCHEHHE MATEMaTHWYeCKMX 3HAHWWA IS pEmIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSl LIMBWIM3AIUU, OBJIAJAEHUE SI3BIKOM
MaTeMAaTUKU M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEJACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEIO0BATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble 1ornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKA MATEMATHYCCKUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHAMH, (POpMyIHpOBaATh
OTIpe/ieNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBaHWsI /711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATH3;

BOCIIPUHUMATh,  (OpPMYIUPOBaTH H  NPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATCIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC;

BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOMECHUSAX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUHN;

JieNlaTh BBIBOJIBI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHIM
(IpsIMBIE U OT MPOTHBHOTO), BEICTPAUBATh apTYMEHTAITUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOJIBI,

BbIOMpaTh crmoco0 perneHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIIeHUs, BbIOMpaTh HamOoJee MOAXOMANUHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIZICIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIONIME  MPOTUBOpEYHE,  IpodJeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, SBICHHUs, IpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOJIOJICHMS, KCCIICIOBAaHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TAaKXKE BBIJBUTaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISBIIATh AChUIIMTHI MH(POpPMAIMK, JaHHBIX, HEOOXOIUMBIX JJISI OTBETA Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB Pa3IMYHBIX THUIOB, aHAIIM3UPOBAT,
CHUCTEMAaTHU3UPOBAaTh W HMHTEPHPETUPOBATh HHGOPMAIIUIO Pa3IMYHBIX BHUIAOB U
dbopmM IpencTaBICHNUS,

CTPYKTYpHUpPOBaTh WH(OpMAaIMIO, MPEJACTABISITh €€ B pa3iMuHbIX (opmax,
WJUTFOCTPUPOBATh IpaduyuecKH;

OIICHUBATH HaJIEKHOCTh nHopManu o CaMOCTOSTENBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA

OO0menne:

BOCIPUHUMATH U (POPMYIIUPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMd OOLIEHMsSI, SICHO, TOYHO, I'PaMOTHO BBbIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B X0/ie OOCYKIEHMs 3a/1aBaTh BOIPOCH! MO CYHIECTBY OOCYKIAa€MOU TEMBI,
npoOJieMbl, peniaeMod 3aJaud, BBICKA3bIBaTh HJIEH, HAICJICHHbIE Ha IIOMCK
pelIeHns, COINOCTaBIITh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUS 3a1a4l, IKCIIEPUMEHTA, UCCIIECAOBAaHMS,
IPOEKTa, CaMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHHA C YYETOM 3a/1a4y
Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTHPOBATh BAPUAHTHI PEIIEHUN C y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMM  TIO3HABATENbHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPINAEMbIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpollecca MU pe3yibTara pelieHHUs
MaTeMaTH4YeCKOM 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HANICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl mMpU pelmieHuH Y4eOHBIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
JESTENHbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pacmpeneisiTh
BUJIbI pabOT, JOroBapUBaThCs, OOCYXKAaTh MPOLIECC U Pe3yJbTaT padoThI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KayeCTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPHUSIM, CPOPMYIHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 kjacce oOyyarolmuics TOJYYHUT CIEAYIOIIUE
OpeaMeTHbIE Pe3ylbTaThl MO OTJACIBbHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yuciia 1 BBIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TPOLEHTH, HPPALMOHAIBHOE YHCIO, MHOXKECTBa
PalMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpoOM M TPOUEHTHI JUIsl pelIeHUs NPUKIAIHBIX 3a/lad U3
PAa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

MPUMEHATH NPUOINAKEHHBIEC BBIUUCIICHHUS, IPABWJIa OKPYTJICHHUS], IPUKUAKY U
OLICHKY pe3y/bTara BEIYMCICHUMN;



CBOOOJIHO OMNEpPUPOBaTh TOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKUCH ACHUCTBUTEIBHBIX YHUCEI JJIs PEIICHUS
NPaKTUYECKUX 3a]1a4y U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: apU(PMETUISCKUN KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTEIICHDb C PAIMOHAIILHBIM MTOKA3aTeIeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapu(PM YHCTa, AECATUYHBIE W
HaTypajbHbIE JJOrapu(Msbl;

CBOOOJIHO OMEPUPOBATH MOHITUSMH: CUHYC, KOCUHYC, TaHT€HC, KOTAHIC€HC
YHUCJIOBOIO apryMEHTA;

ONEPUPOBATH MOHATHUSIMU: APKCHUHYC, aPKKOCUHYC M apKTAHI€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUSI-CIEIACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh PA3jIUYHBIE METONBI DEIICHUS pPAIMOHAIBHBIX H JIPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJI HWHTEPBAJIOB Uil PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C UeIbIMU KO3(D(PUIUEHTaMU, KOPHH MHOIOYJICHA, MPUMEHSThH
JIEJICHHE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISL PELLICHUS 33/1a4;

CBOOOJTHO ONEPHUPOBATH TOHITHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, OMNPEACIUTENb MAaTpPULbl 2 X 2 W €ro TEOMETPUUYECKUU CMBICI,
WCIIOJIb30BAaTh CBOMCTBA ONpEAENuTeNs 2 X 2 sl BBIYMCICHUS €ro 3HAa4YeHUs,
IPUMEHATh ONPEACIUTENIN JUIsL PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
WCCIIEIOBaTh MOCTPOCHHBIE MOJEIA C TMOMOIIBI0 MATPHUILl U ONPEACTUTEICH,
WHTEPIPETUPOBATH MOJTYUYECHHBIN PE3yabTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUWM C KOpPHSAMH JUIsl TNpeoOpa3oBaHUS
BBIPAXKCHUM;

BBITIOJIHATH NMPE0OPa30BaHUS YUCIOBBIX BBIPAKEHUM, COEPKAIIUX CTEIECHHU C
palMOHAJIbHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapumMoB U1t npeoOpa3oBaHus
Jorapu(MUIECKUX BBIPAKECHU;

CBOOOJIHO OMNEPUPOBATh MOHATUSIMH: HppallMOHAJbHbBIC, TOKa3aTelbHbIE U
Jorapu(pMUUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TOMOIIbI0 PABHOCUIIBHBIX
IIEPEXO0J0B WA OCYLIECTBIISAS IPOBEPKY KOPHEW;



NPUMEHSATH OCHOBHBIE TPUT'OHOMETpUUECKUE (POPMYIBI A IpeoOpa3oBaHUs
TPUTOHOMETPHUYCCKHUX BBIPAKCHHIM;

CBOOOJTHO ONEPUPOBATH TOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOxomumblie  GOpMYJIBl  JUIsl  PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYCCKHUX YPaBHEHUM;

MOJIETUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTaBISATH
BBIDOKEHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BATh
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM almnapaTa aireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, rpaduk (QyHKIUH,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpaPUKOB (DYHKIIHIA;

CBOOO/IHO OIEpPHUPOBATh MOHATUSAMU: O0OJACTh OMpPENEICHHUS W MHOXXECTBO
3HaUYCHUN QYHKIMH, HYIH QYHKIUU, TPOMEXYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: UETHBIE U HEYETHbIE (DYHKIUH,
nepruoauvecKkrue (HYHKIMH, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOonbllliee M HaWMMEHbIee 3HaueHWe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CTENEHHAsT (DYHKIHS C HATYypaIbHBIM H
[ENbIM TOKa3aTesneM, rpa@uK CTENeHHOW (QYHKIMUA C HATYpaJbHBIM U LENIbIM
nokaszateneM, rpaduk KOpHs N-0i cTerneHu Kak (YHKIUU OOpaTHOW CTENeHH C
HaTypaJbHBIM ITOKA3aTENIEM;

OTEepUPOBaTh TOHITUSMU: JMHEWHAs, KBaJgpaTHUYHAs W JPOOHO-IMHEHHAS
(GYHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(HKOB;

CBOOOIHO OMEpUPOBATh MOHATHSIMH: IMOKa3aTelbHas U JorapupmMudeckas
GbyHKIIMK, WX CBOMCTBA U TrpaduKH, HMCIOIb30BAaTh MX TPAPUKUA [JIs PEIICHHS
YPaBHEHUI;

CBOOOIHO OMEpUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
orpenenieHNne TPUTOHOMETPHUYECKUX (DYHKIMI YUCIOBOTO apTryMEHTa,;

UCMOIb30BaTh TIpaduku GYHKOUE JJI1  HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U peasbHON
KHU3HU, BBIpaXKaTh (HOpMyJIaMy 3aBUCUMOCTH MEXAY BETUUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi FTeOMETpUUECKasi IPOrpeccusi, TNHEHHBIN U
AKCIIOHECHIIMAIBHBIA POCT, GOpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHH JJIA PEHICHUS PEaNbHBIX 3a/lad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXICHUS MATEMAaTHYECKOrO aHalW3a Kak aHajn3a
OECKOHEUYHO MaJIbIX;

CBOOOJHO OINEPUPOBATH MOHATHUSMH: HENPEPBIBHbIE (PYHKUUHU, TOYKH
paspbiBa rpaduka QpyHKIIMH, acCUMOTOTHI rpaduka GyHKIUH;

CBOOO/IHO OIEpUpPOBaTh NOHATHEM: (YHKIUS, HENpEepbIBHAsS Ha OTpPE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIHH JJIsl pEIIeHUs 3a/1a4;

CBOOOJHO OIEpPUPOBATHh MOHATHUAMM: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIIMK, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATH IIPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMITO3HIIUH
IBYX (DYHKIIMIA, 3HATh IPOU3BOJIHBIE JIIEMEHTAPHBIX (PYHKIIUIA;

UCIOJIb30BaTh T€OMETPUYECKUM M (U3HUECKUI CMBICH MPOU3BOAHOM IS
peuieHus 3aaad.

MHoKecTBAa H JIOTHKA:

CBOOOJHO  OMNEpPHpPOBaTh  TMOHATUSMHU: MHOXECTBO, OMNEpaluu  Haj
MHO>KECTBaMU;

UCITI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONUCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUM, MIPH PEIICHUH 33]1a4 U3 IPYTUX y4EOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATUAMH: OIPEACIICHHE, TEOpEMa, YypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 00BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy o60yuyenuss B11 kJacce oOydarommiics TMOJIYYUT CIEIYIOIIHE
OpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJNbIX YHUCEJ, MCIOJIb30BATh NPHU3HAKHU JEIUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOZIHO OMNEpUpPOBaTh MOHATHEM OCTaTka [0 MOAYJIO, 3aliChIBAaTh
HaTypajlbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHMCIICHHUS,

CBOOOJTHO OMEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHCla B alreOpandyeckod u
TPUTOHOMETPUYECKON (hopMe, BBIMIOTHATH apu(METHUIECKHE ONEpali ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMNEPUPOBATh MOHATUSIMH: HPPAIMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX pELIEHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBISATh OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOO/IHO OIEpPUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEeoOXoAuMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPaBEHCTB, PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PEILICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAIIBHBIX, [TI0KA3aTEIbHbIX U
Jorapu(pMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemaThb palrOHaIbHEIE, VPPALMOHAIIbHBIE, NIOKa3aTeJbHBIE,
norapu(MUYECKUe U TPUTOHOMETPUYECKHME YPAaBHEHMS U  HEPABEHCTBA,
CoZleprKalle MOAYJIM U IIapaMeTphl;

OPUMEHATH TpaduuecKrue METO/bI /ISl PelIeHUs] YpaBHEHU U HEPaBEHCTB, a
TaKKe 3a71a4 C IapaMeTpamu;

MOJENUPOBaTh pEalbHbl€ CHUTYalldd Ha S3bIKE€ aireOpbl, COCTABJIATH
BBIPQ)XCHUS, YPABHEHMs, HEPABEHCTBA M KX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJIb30BAHUEM alapaTa anreopsl,
VMHTEPIIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTHh TpaduKH KOMIO3UIMH (YHKIUH C TIOMOILIBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (DYHKLINA;

CTPOUTh T'€OMETpUYECKHE O00pa3bl ypaBHEHMH W  HEPaBEHCTB HA
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUpPOBaTh MOHATUAMHU: TIpadUKH  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QPYHKIUU U1 MOJEIMPOBAHMUS W MCCIEIOBAaHUS PEabHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmu3a:

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOoJIblLIee U HAUMEHbIIEe 3HaUYeHUs! (PYHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

UCITOJIB30BAaTh MPOW3BOAHYIO JUISI HAXOXKAECHUS HAWIY4IlEro pEUICHHs B
IPUKIAJHBIX, B TOM 4YHUCJIE€ COLUAIbHO-D)KOHOMHUYECKUX, 3ajadax, I
OIpeNEeNICHUs] CKOPOCTH U YCKOPEHHUs Ipolecca, 3aJaHHOTO (GopMyJol wuiu
rpadukom;



CBOOOJHO  ONEpUpPOBATh MOHATHAMHU: [EpBOOOpa3Has, ONpeneaEHHBIHI
UHTErpaj, HAaXOAWTh MEPBOOOpA3HbIE AIIEMEHTAPHBIX (DYHKIHMI M BBIYUCIATH
uHTerpan no hopmyne Hetotona-Jlebnua;

HAXOJAWTH IUIOMIA/IN TUIOCKUX PUTYp U 00BEMBI TEN C TOMOIIBIO HHTETPaa;

UMETh IPEACTABICHUE O MAaTEMaTHYECKOM MOJEIMPOBAHUM Ha IIPUMEPE
cocTaBiieHUs U PepeHIInabHBIX YPaBHEHU;

pelmiaTe NpPUKIAAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOrO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NPorpamMMmbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL.
1 MHuorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEUHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS ¢ 12 1
LEJIBIM MOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTETIECHU. 15 1
HppauroHaneHble ypaBHEHHS
4 [TokazatenbHas ¢pynkuus. [lokazarensHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas QyHKIHS. 18 1
Jlorapudmudeckue ypaBHSHUS
6 TpuronomeTpuueckue BbIpaKEHUS U 99 1
YpaBHEHUs
[locnenoBaTenbHOCTH M IPOTPECCHH 10
HenpepwiBable ¢pyHKIMU. [Ipon3BoaHas 20
9 [ToBTOpenHue, 06001IeHNE, CHCTeMAaTH3AIINS 5 5
3HaHUI
OBHIEE KOJIMYECTBO YACOB 110 I[TPOIT'PAMME 136 10 0




11 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n MPOrpaMMbl Bceero Koutpoabupie | IpakTuieckue o0pa3zoBaTejibHbIE
padoTbI padoTbI pecypesr
1 HccnenoBanue GyHKIMIA ¢ TTOMOIIBIO 99 1
MIPOU3BOTHOM
2 IlepBooOpasHas U UHTETpa 12 1
3 I'padukn TPUTOHOMETPUUECKUX (PYHKIIUH. 14 1
TpuronomeTpuueckie HepaBeHCTBA
4 HppaunonanbHble, MOKa3aTeIbHbIE U 24 1
norapupMUUecKre HepaBeHCTBA
KomrmiekcHbie uncna 10
HarypanbHble 1 1ienbie yncia 10
CucTeMbl paliiOHAIBHBIX, UPPAIIMOHATBHBIX
7 MOKa3aTeJIbHBIX U JTOTapU(PMUIECKUX 12 1
YPaBHEHUI
8 3agaum ¢ mapaMmeTpaMu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTeMAaTH3AIINS 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacoB JIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Konrporbubie | Mpakrueckue II/I[3y‘leHHH :)Iﬁ[c)l;l;onaTeanme
padoThbI padoTsbI pecypenI
1 MHoxecTBO, onepaiuu HajJ MHOKECTBAMH 1
M UX CBOMCTBaA
2 Juarpammel Ditepa-BeHnHa 1
3 [IpumeneHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmnaparta JJisl pelieHus 3a1a4
Parmonanpubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEYHBIE IEPUONUECKUE TPOOH
Panmonanrpueie uricia. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, IPOLICHTHI, 1
OCCKOHEYHBIE ITEPUOTHUSCKUE TPOOH
5 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pelieHus MPUKIAIHBIX 3a/1a4
7 [Tpumenenue Apobei v MPOIEHTOB IS 1
pelIeHUs TPUKIAJAHBIX 3a71a4
3 HencTBuTenbHble yncia. PanroHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepanuu ¢ 1
JIECTBUTEIIFHBIMH YHCIaMU
10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1
CBOMCTBA




11

[TpuGnmxEHHbIE BHIYUCICHUS, IPAaBUIa
OKpYIJICHHUA, IPUKHUIKA U OLICHKA
pe3yibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENIbIX U
JIpOoOHO-pAlIMOHATIBLHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHS LEITIBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOrouyeHsl OT OTHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHorouseHsl ¢ HebMu KodhpuireHTamu.
Teopema Buera

17

Pemienue cuctemM TMHEHHBIX YpaBHEHUM

18

Pemenne cucrem nMMHENHBIX ypaBHEHUN

19

Martpuna cCucTeMbl JINHEWHBIX YPABHEHUN.
Onpenenurenb MaTpuLpl 2X2, €ro
reOMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAUCHUS

20

Onpenenurtenb MaTpUIlbl 2X2, €ro
reOMETPUYECKUI CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

21

IIpuMmeHeHne onpenenTens Uil peuIeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne npukiiagHeIxX 3a1a4 ¢ IOMOIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KontpoinbHas padora: "ParnronanbHbie
ypaBHEHHUA U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIMA, CIOCOObI 3a1aHUs (PYHKIIMH.
B3anmHuo oOpatnbie ¢pyHkunu. Komnosumus

byHKIMHA

26

I'padux pynkunu. SnemeHTapHbIE
npeodpazoBanus rpapukoB GyHKIUI

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHu GyHkiuu. Hynu hyHkimm.
[TpoMexyTKH 3HAK TIOCTOSTHCTBA

28

UYétHble u HeYETHBIC (PYHKIIUU.
[Mepuoanueckue pynkiuu. [pomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl © MUHUMYMBI () yHKIIHAH.
HawunOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKINU Ha TPOMEXYTKE

30

Jluneiinas, kBaapaTUYHas U JPOOHO-
nuHeHHas PyHKITUN

31

DIeMEeHTapHOE MCCIIeIOBAaHUE U
MOCTpOeHHE TPaUKOB ITUX PYHKIIUH

32

DJIeMEeHTapHOE UCCIICIOBAaHHE U
nmocTpoeHue rpaukoB TUX GYHKITUN

33

CreneHs ¢ ICIBIM ITOKa3aTeaeM. burom




Hrrotona

CreneHb ¢ 1eJIBIM IToKa3aTeieM. bunom

34 HeroToHa
CrenenHast GyHKIHSI ¢ HATYPATbHBIM U

35 nesIM nokasareneM. E€ cBoiicTBa 1
rpadux

36 KonTponbHas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux”

37 ApubMeTHnuecKrii KOpeHb HATYpaTbHOU
CTEIIEHU U €ro CBOMCTBA

38 ApupmeTHuecKuil KOpeHb HATypaTbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHUIA,
COJIepKalIiX CTENEHHU U KOPHU

40 [IpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUH,
COJIepKalINX CTETIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUH,
CoJIepKaliX CTENEHH U KOPHU
Uppaumonansubsie ypaBHeHus. OCHOBHBIE

42 METO/bI PEIICHUS] UPPALIMOHATIBHBIX
YPaBHEHUI
Uppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU
Wppauronansubie ypaBHeHMs. OCHOBHBIE

44 METO/Ibl pEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXOIBI B PELICHUHT




UppalMOHANILHBIX YPaBHEHHH

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUU

40 UpPPpaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCHMIIBHBIE TEPEXOBI B PELLIEHUU
UPPaLMOHAIIBHBIX YPABHEHUN

48 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIIBHBIX YPABHEHUN
CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU

49 KakK (QYHKIIMH OOPAaTHOW CTEIICHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
CoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU

50 KaK (pyHKIIMKM OOpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeJIEM
Kontposnbnas padota: "CBoiicTBa u rpadux

o1 KOpHs N-o¥ creneHu. MppannoHanbHble
ypaBHeHus"

52 CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [IOKA3aTeIeEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKIMSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pEIIeHNs ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM As

peleHus: ypaBHEHUI




Iloka3aTennHBIE YpaBHCHHA. OCHOBHEBIE

58 METOJIBI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI pEIICHUS TOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazaTtenbHbie ypaBHeHUs1. OCHOBHBIC

60 METO/IbI PEIICHNUs TTOKa3aTeIbHbIX 1
YpaBHEHUI

61 Kontponbnas padota: "[lokazaTenpHas 1
¢ynknus. [lokasarenpHble ypaBHEeHUS"

62 Jlorapudm uyucna. CoiicTBa jgorapudpma 1

63 Jlorapudm uncna. CoiicTBa norapudpma 1

64 Jlorapudm uucna. CBoiicTBa jorapupma 1

65 JlecsTUUHBIE U HATYpaJIbHBIE JTOTapUPMBI 1

66 JlecaTUYHbIE U HATypaJIbHbIE JIOTapHU(PMBbI 1

67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer

68 [IpeoOpa3oBanue BEIpAXKEHUH, COACPIKAIIAX 1
sorapupMsl

69 IIpeoOpa3oBaHue BeIpAKEHUH, COAECPIKALIMX 1
Jorapugpmsl

70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U 1
rpadux

71 Jlorapugpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMN 17151 1

peleHus: ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIUU ass

3 peneHus: ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUs JIOTapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHbBIC

75 METObI PEIICHUS JIOTapU(PMUIECKIX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbBIE

76 METO/IbI PEIICHUS JIOrapUPMUISCKUX
YpaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXOBI B PELLIEHUU
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/IbI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Konrtponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAaHT€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCJIOBOI'O apryMeHTa

82 ApKcHHYC, apKKOCUHYC M apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIlpeJIeIeHue TPUTOHOMETPUUYECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>KHOCTb,

85 OTIpeielIeHUEe TPUTOHOMETPHUICCKUX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHUI

o1 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUIN

92 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

93 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

94 Pemennie TpUroHOoMeTpHUUECKUX ypaBHEHUN 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemrenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Pemenne TpuroHoMeTpUUeCKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpHUECKUX ypaBHEHUN 1

100 Perienne TpUroHOMETPHUUECKUX YPaBHEHUN 1
KonrtponbHas pabora:

101 "TpUTrOHOMETPHUYCCKUE BBIPAKESHUS U 1
TPUTOHOMETPUYECKHE ypaBHEHUA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS 1

nocieaoBaTenbHocTer. MeTon




MaTeMaTUUeCKOH HHAYKOHUH

MOHOTOHHBIE B OrpaHNYCHHBIC

103 nocneaoBarensHoCcTU. Mctopus ananmsa
0ECKOHEUHO MaJIbIX

104 ApudmMernueckas Iporpeccus

105 I'eomeTprueckas mporpeccust

106 beckoHeuHo yObIBarolasi reoMeTpudeckas
nporpeccus

107 CyMMa OecKOHEUYHO yOBIBaromen
r€OMETPUUYECKON NPOTrpECCUn

108 JIMHENHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucio e. Popmyria CIOKHBIX TPOLIEHTOB

109 JIMHEeWHBIN ¥ SKCTIOHEHIIMAJIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnionb30BaHUe MPOrPECCHH AJISL PEIICHUS
peaNbHBIX 3a/1a4 MPUKIIAJTHOTO XapaKkTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIINI HENIPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEPBAJIOB IS PEIICHUS

HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JIA pCIICHUA

117
HEPaBEHCTB

118 MeToa HHTEPBAJIOB [Tl pEIICHUS
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GbyHKIMHM 15 penieHus 3a1a4

120 IIpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKUUH [UTs1 peleHus 3a1a4

121 [lepBas u BTOpas mpou3BOAHBIC (DYHKITUH

122 Omnpenenenne, reOMETPUUECKUM CMBICTT
MIPOU3BOTHOM

123 Onpez[eneHHue, buznyecKuit CMbICT
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K rpaduky
byHKITIN

15 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIMH

126 [TpousBogHBIC STIEMEHTAPHBIX ()YHKITHI

127 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (PYHKINH

128 [IpousBogHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO U KOMIO3UIINU (DYHKIIUH

129 [IponsBoaHAS CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (yHKIUH

130 [IpousBoaHAast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO U KOMIO3UIIUU (QYHKITUI

131 Kontponbnas padota: "[IponsBognas”

132 [ToBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS




3HaHuii: "YpaBHeHua"
133 [ToBTOpeHme, 00001IeHNE, CHCTEMATH3AIUS 1
3HaHuit: "OyHkun"
134 HTorosast KOHTpOJIbHAs paboTa
135 HroroBas koHTpobHAs paboTa
136 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATH3AIINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KogaunuyecTBo 4acoB

KonTpoabHble

Bcero
padoTbI

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHUIO (YHKITMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

IIpumeHeHne Mpou3BOJHOM K
uccaeaoBaHuio QyHKIMN Ha
MOHOTOHHOCTb M 3KCTPEMYMbI

IIpumeneHue Ipou3BOAHON K
UCCIIeIOBAaHUIO (PYHKIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpumeneHne Mpou3BOIHOM K
UCCIIeI0OBaHUIO (DYHKIIMH Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHre npou3BOAHOMN K
uccaeaoBaHuIo QyHKIMN Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHne Mpou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIbIIETO U

HaVMEHBILIETO 3HaYEHUS HEIIPEPBIBHON

(GyHKLIUHN Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaUMEHBIIEr0 3HaYEHUS] HETIPEPBIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHON
(GbyHKIMHU Ha OTpe3Ke

11

HaxosxaeHne HanOombIIero u
HaMMEHBIIET0 3HaYeHUs] HENIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenne HanOOJIbIIETO U
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOMN
(GyYHKIIMH Ha OTpEe3Ke

[TpumeHneHre mponu3BOAHOMN AJIst
HAXO0XJICHUS HAWITYYIIETO PEIICHUS B
MIPUKJIAIHBIX 3aa9ax

14

[Ipumenenue nporu3BOAHOMN AJIst
HaXO0K/ICHUS HAMITYUIIETO PEIICHUS B
MPUKJIAHBIX 3a/1auax

15

[IpumeHeHre Mpou3BOAHOMN AJIst
ONpeJIETIeHUSI CKOPOCTH U YCKOPEHHUS
nporiecca, 3aaHHOTo (GOPMYIION HUITH
rpagukoM

16

[IpumeHeHne Mpou3BOAHON IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (GopMyIoi niu
rpagukoM




17

Kommozurmus ¢hyHkimii

18 Kommnozumus GpyHKIwiz

19 Kommosurus ¢yHKimii

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUH Ha
KOOPJMHATHOU TNIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOW INIOCKOCTH

29 KontponbHas padota: "UccnenoBanue
(GYHKIHHA ¢ TTOMOIIBIO TTPOU3BOTHON"

23 IlepBooOpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 ITepBo0oOpazHbIe IeMEHTAPHBIX (QYHKIUH.
[IpaBuiia HaX0XkJIeHUsI IEPBOOOPAZHBIX

25 [TepBooOpasHbIe AIeMEHTAPHBIX QYHKIIAHN.
[paBuia HaXOXKACHUS IEPBOOOPA3HBIX

26 Nurerpain. ['eomeTpuyecKuil CMBICTT
UHTETpaia

97 Beruucnenue onpenen€éHHOro HHTErpana
no ¢hopmyne Hetorona-Jlelioauma

28 Brruncnenue onpenen€éHHOro nHTerpaia
o popmyne Herotona-Jlel6uua

29 [IpumeHeHre uHTerpana Juisi HAXOXKACHUS
TUIOMIA/ICH TUTOCKHUX (QUTYP

30 IIpuMmeHeHre uHTerpaa Juisi HAXOXKACHUS
00BEMOB reOMETPUIECKUX TEI

31 [Tpumeps! pemienuit M pepeHnrnaIbHbIX

ypaBHEHUH




[Tpumepsl pemennit tuddepeHImatIbHbIX

32 o
ypaBHEHHI
Marematnueckoe MOAETUPOBAHUE

33 pEabHBIX ITPOLIECCOB C ITOMOIBIO
nuddepeHIaTbHbIX YPaBHEHHHA

34 Kontponbnas padota: "[lepBooOpasnHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpaduKH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT16op KOpHEH TPUTOHOMETPUUYECKHX

41 YpaBHEHUH C TTOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUSCKHUX

42 YPaBHEHHUH C TIOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C IOMOILBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TpuroHoMeTpu4eCKux

44
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pemrenne TpuroHOMeTpHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPHUYECKUX ()YHKIIUH.
TpuronoMerpuueckue HepaBeHcTBA"

49 OCHOBHBIE METO/IbI PELLICHHS
II0Ka3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIbI PEILICHHS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/bI PELLICHHS
MIOKa3aTeJIbHbIX HEPABEHCTB

52 OCHOBHBIE METO/IbI PEILICHHS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PETLICHHS
Jorapu)MUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PETLICHHS

norapu)MUIECKIX HEPABCHCTB




OCHOBHEIE MCTOABI PpEIICHUA

> UppaIoOHATFHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHHS
UppaIMoOHATFHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppaLMOHAILHBIX HEPABEHCTB
61 I'paduyeckne METOABI pereHNs
UPPALUOHAIBHBIX YPaBHEHUI
62 I'paduueckne METOBI peLICHUS
UPPALUOHAIBHBIX YPaBHEHUH
63 I'paduaeckne METOABI pelIeHNS
MIOKa3aTeNIbHBIX YPaBHEHUH
64 ['paduueckne METOIBI peICHUS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduaeckne METOABI perIeHNs
Jorapu()MUYECKUX ypaBHEHUH
66 I'paduueckne METOIBI peLICHUS
norapu(pMUUECKUX HEPABEHCTB
67 I'paduyeckne METOABI peleHNs
Jorapu()MUYECKUX HEPABEHCTB
['paduueckne METOIBI pEeICHHUS
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUN
I'paduaeckne METOABI pemeHns
69 MOKa3aTeIbHBIX U JIOTapU(PMUIESCKUX

ypaBHEHUH




70

I'pacduyeckue MeToabl pereHus
MOKa3aTeIbHBIX U JOrapu(pMUUECKUX
HEPaBEHCTB

71

I'paduueckue METOIbI peLICHUs
MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuoHnanbHele,
MoKa3aTeJIbHbIE U JTOrapuPMHUUECKUE
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpandeckas u
TPUTOHOMETpHUECKast POPMBI 3alUCH
KOMIUIEKCHOTO YHClia

74

KommnekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUYECKasi OPMBI 3aIHUCH
KOMILIEKCHOTO YHCIa

75

Apudmernueckue onepanum ¢
KOMILJIEKCHBIMU YHCJIAMHU

76

Apudmernueckue ornepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

N300paxeHne KOMITJIEKCHBIX YHCeI Ha
KOOPAMHATHOW INIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCelT Ha
KOOPJMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myapa. Kopau Nn-oii crenenu
13 KOMIUIEKCHOTO YuciIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI JJIsA




penieHus GU3NUYEeCKUX U FreOMETPUIECKUX
3a1aqy

Konrponbnas padora: "KomrmekcHbie

82 |
qrcna

83 HatypanbHble u enbie yucna

84 HatypasnbHble u Lesble uncia

85 [TpumeHeHre TPU3HAKOB IETUMOCTH
LENBIX YUCell

86 [IpumeHeHre TPU3HAKOB 1ETUMOCTH
TEJTBIX YUCEIT

87 [TpumeHeHre TPU3HAKOB IETUMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre TpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETUMOCTH
HEJTBIX YUCEII: OCTATKU MO0 MOAYJTIO

90 [IpumeHeHre TpU3HAKOB IETUMOCTH
LEJbIX YUCEeJI: OCTaTKU MO0 MOAYJIIO
[TpumeHeHre TPU3HAKOB IETUMOCTH

91 LEeJBIX YUCEeII: aNropuT™ EBkinna s
pelIeHus 3a/1a4 B LIEeJIbIX YnCIax

92 Kontponbnas pabota: "Teopus menbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHWIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH.

PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI-




CJICACTBUSA

95 OCHOBHBIE METO/bI PELLIEHUS] CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYIHOCTEW UPPALIMOHAIIBHBIX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS] CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTEIbHBIX
yYpaBHEHUN

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMHUIECCKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(MUYECKUX
ypaBHEHUH

[IpumeHeHne cucTeM K peleHuro
MaTeMaTUYeCKHX 3a]1a4 U 33/1a4 U3

101 pa3MyHbIX 001acTel HAYKH U peaTbHOM
KM3HM, HHTEPIIPETALUS TOTY4YEeHHBIX
pe3ynbTaToB

[IpumeHeHne cucTeM K peleHuo
MaTeMaTUYECKHX 3a]1a4 U 33/1a4 U3

102 pa3MyHbIX 001acTel HAyKH U pealbHOM
KU3HM, HHTEPIIPETALUS MOTY4YEeHHBIX
pe3ynbTaToB




[IpumeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 1 3a]1a4 13

103 pa3MyHBIX 001acTel HAYKH U pPeaTbHOM
KU3HHU, UHTEPIPETALNS TOTYIEHHBIX
pe3ynbTaToB
Kontponbnas padota: "Cuctemsr

104 paMoHATBHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUH"

105 PanmonansHbIe ypaBHEHHUS ¢ TapaMeTpaMu

106 PanmonansHbIE HEpaBeHCTBA C
napaMeTpaMu

107 PanmonaneHele cUCTEMBI ¢ TapaMeTPaMHU

108 WppanumonansHble ypaBHEHUS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppauroHanbHbIE CUCTEMBI C
napameTpamu

110 [Toka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpaMu

111 [TokazarenbHbBIE CUCTEMBI C TAPAMETPAMHU

112 Jlorapudmuueckue ypaBHEHMs,
HEpaBEeHCTBa C MapaMeTpamMmu

113 Jlorapudmudeckue cucteMsl ¢
napaMeTpaMu

114 TpuroHoMmeTprudeckre ypaBHEHUS C
napameTpamu

115 TpuroHomerpudeckrue HEPaBEHCTBA €

napaMeTpamMu




116

Tpuronomerprudeckre CUCTEMBI €
napameTpamu

117

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaLMH C IOMOIIbIO YPABHEHUI C
napamMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX Moz[eneﬁ PCAJIBbHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPaBHEHUI
C mapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYCCKHUX MOI[eJIef/'I PCAJIBHBIX
CUTYaIlMH C MOMOIIbIO CUCTEM YPAaBHEHHI
C mapaMeTpaMu

120

KonTponbhas pabora: "3anauu c
napamerpamu"

121

[ToBTOpenue, 06061IEHNE,
cucTeMaTtu3anus 3HaHuil: "YpaBHeHusa"

122

[ToBTOpenue, 0600mIEeH e,
cucTeMarusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenwue, 06001IeHNE,
cucTeMaTu3alus 3HaHui: "Y paBHEHHUS.
CucrtemMbl ypaBHEHHIT"

124

[ToBTOpenue, o600IIEHNE,

cucteMartu3aius 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 06061IeHNE,
cuctemaTuzanus 3Hanuil: "HepaBeHncrna'

126

[ToBTOpenwue, o600mEH e,




cuctematuzanus 3Hanuii: "Hepasencrsa"

[ToBTOpeHwue, 06001IEHNE,

127 cucteMartuzanus 3Hanuii: "[IpousBognas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600IIEHNE,

128 cuctemaruzauus 3HaHui: "lIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 060061IEHNE,

129 cucrteMartu3anus 3Hanuil: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpenue, o6001IIEHNE,

130 cucTemMaruszanus 3HaHuil: "MHrerpan u ero 1
pyuMeHeHue"

131 [ToBTOpenue, 0600mIEeH S, 1
cucreMarn3anus 3HaHui: "OyHknun"

132 [ToBTOpenwue, 06001IeHNE, 1
cucreMartu3anus 3Hanui: "Oynkuun"

133 [ToBTOpenwue, o600mIEeH e, 1
cucTteMartu3anus 3Hanui: "OyHKun"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBasi KOHTpOJIbHAs paboTa

136 [ToBTOpenue, o600mIEeH e, 1
CHCTEeMAaTH3aIUs 3HaHUU

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeJHero o001ero 0opa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 OnepupoBaTh NOHATUAMM: pPaLMOHAIbHOE M JEHCTBUTEIIBHOE YUCIIO,
' OOBIKHOBEHHAS U JIECATHYHAs 1pOOb, MPOLIEHTHI
12 BbimonHATe  apudmeTnyeckue  omepauud ¢ palMOHAIBHBIMH U
' JEeHCTBUTENbHBIMU YHCIIAMU
13 BbInonHATe NpuOIMkEHHBIC BRIYUCICHHS, UCTIONb3YS MPaBUIIa OKPYTIICHUS,
' JIeNaTh NPUKUIKY U OLIEHKY Pe3yiIbTaTa BHIYMCICHUN
OnepupoBaTh MOHATHSAMM: CTENEHb C LEIBIM IOKa3aTeseM, CTaHIapTHas
14 ¢dopma 3amucH JEHCTBUTENHHOTO YHCIA, KOPEHb HATYpPAJbHOW CTEIICHH;
' UCTIOJIb30BaTh MOJIXOASIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pelIeHNs TPaKTUYECKUX 33a4 U IIPEICTaBICHNS JaHHBIX
OnepupoBaTh MOHATUSAMU: CHHYC, KOCUHYC M TaHT'€HC IPOU3BOJIBHOIO YIIa;
1.5 UCIIONb30BaTh  3alMCh  IMPOM3BOJBHOTO  yIyia  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKIIUU
2 YpaBHEHMsI U HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, LEJOE,
2.1 panuoHaIbHOE, UppalMOHAIbHOE ypaBHEHHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHHE
59 BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUUECKUX BBIPAKEHUNA U pelaTh
' TPUTOHOMETPUYECKHE YPaBHEHUS
BeimonHATe npeoOpa3zoBaHus LIENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUM M peliaTb OCHOBHBIE THIBI LENbIX, pAlUOHAIbHBIX U
UppaloHAIbHBIX YPaBHEHUN U HEPABEHCTB
54 [lpuMeHATh ypaBHEHHMs M HEPAaBEHCTBA JUIsl PEIEHUs MaTeMaTHYEeCKHX
' 3aJa4 ¥ 3a/1a4 U3 PasjInYHbIX 00JIaCTe HAyKU U peabHON )KU3HU
MonenupoBaTh peajbHblE CUTyallud Ha S3bIKE€ anreOpbl, COCTaBIATH
2.5 BBIPAXXEHMsI, YpaBHEHUs, HEPABEHCTBA 10 YCJIOBUIO 3aJa4M, HUCCIEN0BATh
HOCTPOEHHBIE MOJIENIH C MCIIOJIB30BAHUEM allllaparta aareopsl
3 OyHKIMH U TpauKH
31 OmnepupoBath MOHATUSAME: (PYHKITHS, crIocoObI 3amanus QyHKIHUH, 00JIACTh

ONpeNeNIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,




B3aMMHO OOpaTHbIC (PYHKITMH

OnepupoBaTh TMOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKIWH, HYIH

3.2 (yHKINH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 HcnonwszoBath rpaduku GyHKUINN A1 pEelICHUs] ypaBHEHUI
34 CrpouTth 1 4uTaTh rpadMKu JTUHEHHON (PYHKIINHU, KBAIpaATUIHON (YHKIINH,
CTETIeHHOU (DYHKIIMH C [EJBIM ITOKa3aTelIeM
Hcnonb3oBate rpaduku (yHKIMHA A0S HMCCIEIOBAHUS TIPOLIECCOB U
3.5 3aBUCUMOCTEH NpU pEIIeHUM 337ad W3 JAPYrMX YYeOHBIX INPEIMETOB U
peanbHOM KHU3HU, BbIpaxaTh (popMyIamMu 3aBUCUMOCTH MEX1Y BEIMYMHAMHU
4 Havana matematuyeckoro aHanmsa
41 OnepupoBaTh TOHATUSMH: IIOCIEAOBATEIbHOCTh, apudMeTHueckas |
' reoMeTpudecKas Iporpeccuu
42 OnepupoBaTh MNOHATUSAMU: OECKOHEUHO YyOBIBaIOIIas TIeOMETpUYECKast
' porpeccus, CyMmMa O€CKOHEYHO YOBIBAIOIIEH TeOMETPHUYECKON TPOTPECCUH
4.3 3agaBaTh MOCIEIOBATEIBLHOCTH PA3JIMYHBIMU CIIOCO0AMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEAOBATEIBHOCTEH M MPOTpeccuid i
' pelIeHns pealibHbIX 3a]a4 MPUKJIAJHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATHUSIMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU
Hcnonp3oBaTh TEOPETUKO-MHOKECTBEHHBIM — ammapar i ONHMCAaHUsA
5.2 peaTbHBIX TPOIIECCOB U SIBIICHUM, TIPH PEIICHUH 3a/1a4 U3 IPYTUX yIeOHBIX
MPEeIMETOB
5.3 OnepupoBaTh  NOHATHSAMH:  ONpeNEJeHHEe,  Teopema,  CIIEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHAMU: HATypallbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh
1.1 NpPU3HAKA JETUMOCTH LENbIX YHCelN, pa3joXKEeHHWe YHuClia Ha MpPOCThIE
MHOXKUTEJH [Tl pEeLIeHHs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIILHBIM [TOKa3aTEIeM
13 OnepupoBaTh MOHATHAMHU: Jorapu(M YHUCIa, JECITUYHbIE U HATypajbHbIE
' norapuQMsl
2 VYpaBHeHUsI U HEpaBEHCTBa
2.1 [lpuMeHsATH CBOMCTBA CTENEHM JUIS TNPEoOpa3OBaHUS  BBIPAKCHHI,




OIICpUPOBATH IIOHATHUAMHU: II0KA3aTCIIBHOC YPAaBHCHHEC HW HEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITIOKA3aTCIbHBIX ypaBHeHI/Iﬁ H HCPaBCHCTB

BbimonHATe TpeoOpa3oBaHUs  BBIPAKEHHM, COJCPXKAIIUX JIOTapU(MBI;

2.2 ONIEepUPOBATH MOHATUSAMU: JOrapu(PMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JJOrapu(pMHUECKUX YPaBHEHUN 1 HEPABEHCTB
2.3 Haxoauts perienus npocTelmx TpPUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSMU: CHCTEMA JIMHENHBIX YPABHEHUN U €€ PEILICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM AJI PELICHUS MPAKTUUYECKUX
3a1a4y
95 Haxonuts pemeHnst npoCTENIINX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' YpPaBHCHUI M HCPABEHCTB
MogenupoBaTh peajbHble CHTyallMd Ha S3bIKe airedpbl, COCTABIATh
2.6 BBIPAXXCHMSI, YPABHCHMs, HEPABEHCTBA M CHUCTEMBI 10 YCIOBHUIO 3a/auy,
UCCIIEI0BaTh TOCTPOSHHBIE MOJIEIIH € UCIIOJIb30BaHUEM amrapaTa anreOpsl
3 OyHKIMH U TpaPuKH
OnepupoBaTh HOHATHUAMM: IEpUOAMYECKass (QYHKIMS, HPOMEXKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH 3KCTpeMyMma (YHKIMH, HauOoJsbliee U
' HalMEHbllIee 3HAa4eHUs (PYHKIMU Ha IPOMEXKYTKE; UCIOJIb30BaTh UX VI
uccaea0BaHus QYHKIIUU, 3aIaHHOU TPpapUKOM
OnepupoBaTh HNOHATHAMM: TPapUKH MOKa3aTeNbHON, JOrapuPMHUUECKON U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMN; U300pakaTh HUX HA KOOPAUHATHOU
IUIOCKOCTH M UCIIOJIb30BAaTh IS PELIECHUS YPABHEHUM U HEPABEHCTB
33 N306paxaTh Ha KOOPAMHATHOM IUVIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN
' Y UCIOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JIMHEHHBIX YPaBHEHUM
3.4 Hcnonb3oBate rpaduku (yHKUMA A7 MCCIEIOBAHUSA IIPOLIECCOB U
' 3aBUCUMOCTEH U3 JPYruX y4eOHBIX TUCLUITINH
4 Havana maTtemaTnyeckoro aHanusa
OnepupoBaTh MOHATUSMU: HETIPEPbIBHAS (DYHKILIMS, TIPOU3BOIHAS (DYHKIIUH;
4.1 UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKUHA CMBICT MPOU3BOJHON IS
pelieHns 3a1a4
4 Haxogute  mpou3BOAHbBIE  3JIEMEHTAPHBIX  (YHKIMH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIINH
Hcnonb3oBaTh  NMPOU3BOAHYIO  JUIs  HCClefoBaHMs  (YHKIMH  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHSATb PE3yJAbTaThl HCCIECIOBaHUS K
MOCTPOEHHUIO rPpapUKOB
44 Hcnonp30BaTh NPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYYLIEro PELIECHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLUAIBHO-2KOHOMUYECKUX, 3aJa4ax
45 OnepupoBaTh NOHATUSAMH: NEpBOOOpa3Has W MHTErpaj; I[OHUMAaTh
' reOMETPUUECKH U (PU3MYECKU CMBICT UHTErpaja
46 Haxonuths nmepBooOpa3Hbie 371eMEHTAPHBIX (QYHKIUN, BBIYUCISATh HHTETPAT

no popmyne Hetotona — JleitOnura




4.7

Pemate mpukiagHbIe 3324, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO M
(u3MYeCcKOro Xxapakrepa, CpeCTBaMi MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna 1 BIYUCIIECHUS
Panmonaneuple  umucia. OOBIKHOBEHHbIE M JIECATUYHbIE JAPOOM, IPOLIEHTHI,
11 OeCKOHEeUHBIE MePUOANYECKHE IpodU. AprdMeTHIecKre onepanuy ¢ paroHaIbHBIMU
' qucIaMu, IpeoOpa3oBaHus YMCIOBBIX BhlpakeHUH. [Ipumenenne qpobeii u mporeHToB
JUI pelleHHs IPUKIIaJHbIX 3a/1a4 U3 Pa3JIMYHbIX OTpaciel 3HaHUH U peanbHOM KU3HU
[eticTButenbHbIe Yrciia. ParoHanbHble U UppaoHalIbHBIE YKciia. ApudMeTHIEeCKIE
1.2  omepamuu ¢ ACHCTBUTENBHBIMH uuciaMH. [IpuOMmKEHHbIE BBIYMCICHUS, MpaBUIIA
OKpYTJICHUS, IPUKUJIKA U OLEHKA pe3yJabTaTa BEIYUCICHHUH
Crenensb ¢ nenbiM nokaszareneM. CTanaapTHast popmMa 3anucu AeHCTBUTEIBHOIO YUCIa.
1.3 | Hcnonb3oBanue noaxonsuie (Gopmbl 3aMCH AEHCTBUTENBHBIX YHMCEN JUISl PELUCHUS
NPaKTUYECKHX 33/1a4 U TPEACTABICHUS JaHHBIX
14 ApudmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JleiicTBus ¢ apupmMeTHyecKUMHU
' KOPHSIMHU HaTypaJbHON CTENEHH
15 CuHyc, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMEeHTa
2 YpaBHEHMS U HEPaBEHCTBA
2.1 ToknmecTBa M TOXKIECTBEHHBIC MPEOOpa30BaHUS
59 [IpeoOpa3oBaHne TPUTOHOMETPUIECKUX BhIpaxxeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
' (bopMyibl
53 VYpaBHeHUe, KOpeHb YypaBHeHHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meroa
MHTEPBAJIOB
2.4 | Pemenne nenbix 1 ApoOHO-PaMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemenne nppalMOHaIBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX YpaBHEHUI
57 [TpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 3a7a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
3 OyHkmu U rpaduku
31 Oyukuusa, crnocoOsl 3amanus QyHkuuu. [padux ¢dyHkuun. BzaumHO oOpaTHBIE
' GyHKIUM
3.9 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkimun. Hymm ¢QyHKImm.
' [TpoMeKyTKH 3HAKOMOCTOSIHCTBA. YETHBIC M HEUETHBIC (PYHKITUH
3.3 | CreneHHas QyHKIMs ¢ HATypaJbHbIM U IIeJbIM MOKa3zateneM. E€ cBoiicTBa u rpaduk.




CgoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU
3.4 Tpuronomerpuueckass OKpPYKHOCTb, ONPEACIICHUE TPUTOHOMETPUYECKUX (YHKIIHMA
' YHCIIOBOTO apryMEHTa
4 Hauana matematuyeckoro aHammsa
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEAOBATCIBHOCTEH. MOHOTOHHBIE
' MOCJIE1I0BATEILHOCTH
ApudmeTrueckass W TreoMeTpudeckas Tmporpeccud. beckoHeuHo —yObIBaroIias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma OeCKOHEUHO YOBIBAIOIIEH TE€OMETPUUYECKON
' nporpeccun. dopmyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHHWE NpoOrpeccuu s
pelIeHusT peasbHBIX 3aj1a4 MPUKIIATHOTO XapaKTepa
5 MHo>xecTBa U JIOTHKa
MHoxecTBO, omnepauud HajJ MHOXecTBaMu. Jluarpammel DOiinepa — Benna.
5.1 [IpuMeHeHrne TEeOpPEeTHKO-MHOKECTBEHHOTO —ammapara JJis OMNHCAHUA PealbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX yu4eOHBIX MPEAMETOB
5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucia u BIYUCICHUS
1.1 Hatypanbable u nemnsie uncna. [Ipu3Haku qeTMMOCTH HENbIX YUCeT
1.2 CreneHns ¢ paluoHaIbHBIM NOKa3aTesneM. CBONCTBA CTEIEHU
1.3 Jlorapudm uuncna. JlecsTuyHble U HATYpaIbHBIE JOTapUpMBbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMUX JTOTaPUPMBbI
2.2 [IpeoOpa3zoBanme BeIpaXEHUM, COIEPKAIIMX CTEIIEHU C PAIMOHAIBHBIM MTOKa3aTelieM
2.3 IIpumepsl TPUrOHOMETPUUECKUX HEPABEHCTB
24 [Toxa3arenbHblE ypaBHEHUS M HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHre NpukIiaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JMHEHHBIX YpaBHEHUH
2.7 CucreMbl ¥ COBOKYITHOCTH PAallMOHANBHBIX YPaBHEHUN U HEPABEHCTB
58 [IpumeneHnre ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUI0O MaTEeMAaTHUYECKUX 3a]1a4
' U 3a]a4 U3 pa3IudHbIX 00JaCTe HayKH U peanbHOM KU3HU
3 OyHKIMU U TpaduKh
Oynkrus.  [lepuognmueckne ¢ynkmuu. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl U MHUHHUMYMBI (yHkiuu. HawmOosnbliee W HauMeHbIIEe 3HAYCHUE
(GyHKINU Ha TPOMEXKYTKE
3.2 Tpuronometpuyeckue GyHKINU, UX CBOMCTBA U rpaduKu




3.3 [TokazaTenpHas u torapudmMudeckas GyHKIIMH, ©X CBOMCTBA U I'PpapUKH
3.4 Hcnonb3oBanue rpadukoB GyHKIUH Ul peIIeHHs] YpaBHEHUN U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A1 MCCIEIOBaHUS MTPOLECCOB M 3aBUCUMOCTEHA,
3.5 KOTOpbIE€ BO3HHUKAIOT MNpPHU PELICHWH 3aJad M3 APYruX Y4eOHbIX NpeAMETOB U
peaIbHOM JKU3HU
4 Hauama maTemMaTideckoro aHanmsa
4.1 HenpepbiBable pyHKIIMN. MeTO HHTEPBAJIOB JJIs PEIICHUs] HEPaBEHCTB
4.2 ITpousBogHas GpyHkuuu. ['eomerprueckuii 1 (pU3NYECKHA CMBICI TPOU3BOIHOM
43 [IpousBogHble 3neMeHTapHbIX QYHKUUNA. DOpMyNbl HaX0XKIEHHS MPOU3BOAHOMN
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUH
[lpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 sKCTpeMyMbl. HaxoxkJeHre HauOoJIbLIer0 W HAaMMEHBIIEro 3HadeHHs (PYHKLIHUU Ha
OTpe3Ke
[MpumeHeHrne TPOU3BOIHON TSl HAXO0XKIEHHUSI HAWITYUIIET0 PEUICHUs B TIPUKIIATHBIX
4.5 3ajadax, JUIs ONpEJeNICHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMynod WM
rpaukom
4.6 [TepBooOpasnas. Tabmuia nepBooOpa3HBIX
47 WuTerpan, ero reoMeTpuyecKiii 1 GU3NIECKUi CMBICI. Bhramucienne uHTerpaa mo

dbopmyne Hetorona — JleliOHuma




HHPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHON
HNPOI'PAMMBI CPEJHETI'O OBHIET'O OBPA3OBAHUA

Kon
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHO# 00pa30BaTeJIbHON MPOrPaMMbl CpeIHEro 001ero
o0pa3oBaHus

Bnagenne MeromaMu JOKa3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/1ay;
yMeHHe (QOpMyIUpOBaTh U ONEPUPOBATh TOHATHUSMU: OMNpeleIeHHE,
akcuoma, TeopeMma, CJeACTBHE, CBOMCTBO, MpPHU3HAK, J0KAa3aTeJbCTBO,
paBHOCHUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOINOJIOXKHOE YTBEPXKACHHE, NMPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTEeMaTHYeCKOW WHIYKIHH;
IIPOBOJMTD J10Ka3aTeNbHbIE PACcCyKIACHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  INPAaBUIBHOCTb  PACCYXAECHHUH; YMEHHE  OINEpPUpPOBaTh
MOHSTUSIMU: MHOKECTBO, IMOJMHOKECTBO, OIEpPALMU HAaJ MHO)KECTBAMU;
YMEHHME  HUCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapaTr Ui
OIMCAaHUs PEABHBIX MPOLECCOB U SIBICHUN U NPU PELICHUH 3a]a4, B TOM
qHclie U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHSATUSIMU:
rpad, cBsa3HBIN rpad, nepeBo, UK, rpad Ha TNIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadsl Mpu

peIIeHNH 33124

YMeHrne omnepupoBaTh TMOHSATHSIMH: HATYpaJIbHOE YHCIO, IEJI0E YHCIO,
CTETICHb C IEJIBIM IT0Ka3aTelieM, KOPEHb HATypaJbHON CTEIICHH, CTEIIECHD C
pallMOHAJIBHBIM TI0KAa3aTCJICM, CTCIICHb C HeﬁCTBHTGHLHBIM IIOKa3aTcJIeEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCIJIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHWCIO, HPPALUOHAIBHOE YHCIIO,
MHOXXCCTBA HATypaJbHbIX, MNCJbIX, pallMOHAJIbHBIX, HeﬁCTBHTCHLHBIX
YHUCCJI; YMCHUC HUCIIOJIB30BATh NIPHU3HAKU ACIIMMOCTH, HauMEHBIIUN 06L[II/II\/'I
JNeNUTeNh W HauMeHbllee oOlee KpaTHOe, aiaroputM EBknmma mpu
pElIeHNn 3a/a4; 3HAKOMCTBO C Pa3jIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHHE BBITIOJIHATH BBIYMCICHHE 3HAYCHUI U TIPE0OPa3OBaHMsI
BBIPDOKEHHH CO CTENEHsSMH M JjorapudmamMu, Mnpeodpa3oBaHUs IPOOHO-
palMOHANIBHBIX ~ BBIPAKEHHIA, yMEHHE  ONEPHPOBATH  IMOHITHUSMHU:

OCJICA0BATCIIbHOCTD, apI/I(i)MeTI/I‘IeCKaﬂ mporpeccusa, reoMETpuICCKas




mporpeccusi, OECKOHEYHO YOBIBAIONIas TIeOMETpHUYECKasi IPOTPEecCus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C TOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONMEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIAa, MOAYJIb W apryMEHT
KOMIUIEKCHOTO  uucia, (QopMa  3amucu  KOMIUIGKCHBIX  YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U aiureOpanyeckas); yMETh
MPOU3BOIUTH apuPMeTHUECKUe JEHUCTBUS C KOMIUICKCHBIMH YHCIaMU;
MPUBOAUTH MIPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2xX2  u  3%3, onpenenureiab  MaTpHULBL,

I“eOMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh MOHATHSAMH: DPALMOHAIBHBIE, HpPpaLMOHAJIbHBIE,
MoKa3aTebHblE, CTENEHHbIE, JIOTapu(pMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMbI; YMEHHUE ONEPUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXIAECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMAa YypPaBHEHUI U HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUN, HEpPaBEHCTB M CHCTEM; YMEHHME pellaTh YpaBHEHUS,
HEpPAaBEHCTBA U CHUCTEMbl C IOMOUIbIO PpaA3IMYHBIX HPUEMOB; pELIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl C IapaMETpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMbl ISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JInYHbIX obOmacTei HAaYyKU U pCaHBHOﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKIUSA, YETHOCTh (YHKIUH,
HNEPUOJIMYHOCTD (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (YHKIHMU, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHHS
(GyHKIMA HAa TIPOMEKYTKE, HENpepbIiBHAS (DYHKIMSA, aCUMITOTHI rpaduka
byHKIMK, TIepBas U BTOpas MPOU3BOAHAs (YHKIMH, T€OMETPUUYECKUN U
¢bu3nyeckuil CMbICI NPOU3BOAHOM, NEpPBOOOpa3Has, OIpeaAeaEHHbIN
UHTETpajl; yMEHUE HaXOAUThb AaCUMNTOTHl rpaduka (QyHKLUHUU; YMEHUE
BBIUUCIISATh ~ MPOU3BOJHBIE  CYMMBI, IPOW3BEJCHHS, YaCTHOTO U
KOMIIO3UIIMN (YHKIWH, HAaXOAWUTh ypaBHEHHE KacaTelIbHOW K rpaduky
(GyHKIMU; YyMEHHE HaXOIUTh IPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIIONB30BaTh NPOU3BOJIHYIO JUIA HCCIEA0BaHUS (DYHKUHUH,
HaXOJWUTh HauOOJbIIME W HAaWMEHbIIME 3HA4YEHUS (YHKIMN; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJB30BaHMEM ammapaTa MaTeMaTH4ecKOro
aHa/ln3a; NOPUMEHATH TMPOM3BOAHYIO [UISI HAXOXACHUS HAUIYYIIEeTo
pelleHrs B TPHUKJIAAHBIX, B TOM YHUCJE COLMAIbHO-)KOHOMUYECKUX H

(U3UYECKUX 3aJ1avax; HAaXOJIUTh TUIOMIAAU U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaia; IMpUBOAWUTE HNPHUMEPBI MATCMATHYCCKOIO MOACIHMPOBAHUA C

oMouIbio AU pepeHInaIbHbIX YpaBHEHUN

YMeHne onepupoBaTh NOHATHAME: Tpapuk QyHKIHH, oOpaTHAs (yHKIHS,
KOMIO3UIUs (DyHKIMA, JTuHEWHas QYHKOWsA, KBaapaTudHas (QyHKIUS,
panMoHanbHast (QYHKIUS, CTENEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢dbyHKIMH, OOpaTHBIE TPUTOHOMETpPHYECKHE (YHKIWH, TOKa3aTelbHAs U
norapupmudeckass (yHKIMU; YMEHHE CTPOUTh TpaduKd H3YyYSHHBIX
¢GbyHKUMH,  BBINONHATE  HpeoOpa3oBaHust  rpagukoB  (GyHKUUH,
UCTOJIb30BaTh IpadUKK Uil U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peUICHNH 3a7ad U3 JPYrux y4eOHBIX NMPEIMETOB M 33had U3 peajbHOU
KU3HM; BBIpaXaTb (QOPMYJIaMU 3aBHCHUMOCTH MEXJy BeJIHYHHAMU,
UCTIONIB30BaTh CBOWMCTBA W rpadmku (yHKIMH JUIS pelIeHus] ypaBHEHHIH,
HEpaBeHCTB M 3aJad C IapaMeTpaMH; H300pakaTb Ha KOOPIMHATHOMN

IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHne pemath TEKCTOBbIE 3a7auyd pPa3HBIX TUIOB (B TOM 4HCIE Ha
MPOIICHTHI, JIOJIM M YacTH, HA JBIDKEHHE, padOTy, CTOMMOCTb TOBAapOB U
yCIIyT, HaJOrH, 3aJa4d U3 00JIAaCTH YIpaBJiICHMs JIUYHBIMU U CEMEHHBIMU
(¢uHAHCAMU); COCTABIATH BBIPAXKCHUS, ypPaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIOBUIO 3aJayd, HUCCJIENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHMBATh MPABIONOJ00OHOCTh pPE3YJIbTATOB; YMEHHE MOJCINPOBAThH
peajbHBIE CUTyallMM Ha S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4M, UCCIIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIOJb30BAaHUEM  ammapara  anreOpsl,

MHTEPIIPETUPOBATH MOJYUECHHBII pe3ynbTart

YMeHue ornepupoBaTh MOHATHUAMH: CpefHee apudMeTHuecKkoe, MeanaHa,
HauOoJIbIlIee W HAMMEHBIIICE 3HAYCHUS, pa3Max, JTUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHCJIOBOIO0 Ha0Opa; yMEHHE HW3BJIEKATh, MHTEPIPETUPOBATH
nH(popMaIrio, MPEICTaBICHHYIO B TabJIWIIAX, HA JUarpammax, rpadukax,
OTpaXKaIOIYI0 CBOMCTBA peaJIbHBIX MPOLIECCOB U SIBJICHUH; MPECTaBISATh
uHGOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIENOBaTh
CTATHCTUYECKUE JaHHBIC, B TOM YHUCJIE C NPUMEHEHHEM TIpaduueckux
METOJIOB H AJIEKTPOHHBIX CPEACTB; rpa)MuecKu UCCIEOBATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I$I C MOMOIIBIO JHUArpaMM paCCCUBAHUS U JIMHEMHOM perpeccnuu

YMeHue omnepupoBaTh MOHSATUSMHU: CIYYaWHBIA ONBIT M CIydailHOE

CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘lﬁfIHOFO CO6BITI/I$I; YMCHHUE BBIYUCIIATH




BEPOSATHOCTb C MCIIOJIb30BAaHMEM TIpapUUECKUX METOI0B; INPUMEHATh
GbopMyIbl CIOXKEHHMSI U YMHOXEHHS BEpOSITHOCTEH, (opMyly MOJIHOMN
BepOATHOCTH, Gopmyny bepHymin, komOuHaTopHble (aKThl U (OPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUH; yMEHHE ONEepUpOBaTh
MNOHSATUSMM:  ClIy4aiiHas BEJIMYMHA, pACHpEleIeHUEe BEPOSTHOCTEH,
MaTeMaTHYECKOe OXHUJAaHUE, JUCIEPCHs W CTaHJApPTHOE OTKJIOHEHUE
CllyyailHOH  BENMYMHBI, (YHKUMU paclpefesieHus U  IJIOTHOCTH
PaBHOMEPHOIO0, [TOKA3aTEIbHOI0 U HOPMAJIBHOTO PacCHpEEICHUN; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENEICHUN Ul pelIeHHs 3a/1ay;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEI0OBAaHUM; YMEHUE NPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOIHBIX U OOIIECTBEHHBIX SBICHUAX; YMEHHE
OIEpUPOBATh MOHATUSAMH: COYETAHUE, NMEPECTAHOBKA, YHUCIO COYETAHHUH,
YUCIO  IEpecTaHoBOK; OumHOM  HbploTOHA; yMeHHE  IPUMEHSATH
KOMOMHATOpHbIE (aKThl U PACCYKACHUS JUIS PELICHMs 3a]ad; OLEHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHI; COCTABIATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOJYYEHHBIA PE3YyIbTaT

Ymenue OIICpHUPOBATH IIOHATUAMMU TOYKa, npsamas, IINIOCKOCTbD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYAHA YTIJIa, INIOCKUNA YroJl, IBYIPaHHbBIN
YroJj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IIPSIMBIC, MAPAIUICIBHOCTD U
NEPIEHIUKYIIAPHOCTh IPSIMBIX U IUIOCKOCTEH, Yroyl MEXAy IpsSMBIMU,
yroa MEXAy IpsAIMOM M IUIOCKOCTBIO, YrOJl MEXKAY IUIOCKOCTSMH,
pacCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXAY HPSMBIMH,
pPacCTOSHHE MEXKAY IUIOCKOCTSMM; YMEHHE HCIIONIb30BaTh IPU PELICHUH
3aJa4 U3y4eHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLICHUBATb
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTUYECKHE
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IIOHATHNA M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU ITPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYpPBl, 00BEM (QHUTYpHI,
MHOTOT'PaHHHK, IMPAaBHJIBHBIII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapajenenunes, Opu3Ma, NOHpamMuaa, (urypa M IMOBEPXHOCTb
BpallleHHs, UWIMHApP, KOHYC, wmap, cdepa, miomans chepsl, IUIOMAIb
MOBEPXHOCTU NHPAMHUbI, MPHU3MBI, KOHYyca, ILWIWHApa, 00BEM KyoOa,
IpPSMOYTOJBHOTO TapajulesienuIea, NUPaMUAbl, NPU3MBbI, LWIMHAPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHS KOHyca M IMIMHIPA,

napaji€jibHbIC OCH HJIHM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacaromascs cdepbl, LHWIMHIPA, KOHYCa; YMEHHE CTPOUTHh CEYCHHE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAaHHHWKH, (QUTYPHl W TIOBEPXHOCTH
BpAIEHHS, X CEUSHHsI, B TOM YHUCIIE C MOMOIIBIO AIIEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CaAMOCTOSTEIHHO
(bopMyTHpOBaTH ONpeeNICHUs] U3ydaeMbIX (UTYp, BBIIBUTATh TUIIOTE3HI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (HUryp, OOOCHOBBIBATH HWIIH
OlpoBepraTh MX; yMEHHE NPOBOAUTH Kiaccuukanuioo Quryp 1o
pa3MYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOJUMBIE JIOTOJTHUTENbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBIWKEHHE B  IPOCTPAHCTBE,
napasuieNbHbli TepeHOC, CUMMETPHsl Ha IUIOCKOCTH M B HPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHuWe TOMOOMs, TMMOA00HBIE (GUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC W TOAOOHBIE (UTYpPHI, B TOM YHCJIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIB30BaTh T€OMETPHUECKUE OTHOICHUS TIPU
pelIeHNH 3aJad4; HAXOJWUTh TEOMETPUYECKHE BEIMYMHBI ([UIMHA, YOI,
wionaab, 00bEM) MpU pelIeHUH 3a7a4d U3 JPYrux y4eOHBIX MPEJIMETOB U
U3 peasbHOW KM3HHM;, YMEHHE BBIUYHCIATH T'C€OMETPUYECKHE BEIHMYUHBI
(mHa, yromj, IUIOMAAbL, OO0BEM, IUIOLIANb IOBEPXHOCTH), HCHOJB3YS
M3ydeHHbIE (OPMYIIBI U METOAbl, B TOM YHUCIIC: IUIOIAAb MOBEPXHOCTH
NMpaMUbl, NPU3MBI, KOHYCa, IMIMHApaA, IUomaas cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO MapasUieNienumnea, MTUPAMUIbI, TPU3MBIL, [TUIHMHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HLIX (I)I/Il" Yp
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YMeHue onepupoBaTh MOHATHSAMU: HMPSIMOYTOJIbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasJioKeHUE BEKTOpa Mo 0Oasucy,
CKaIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, Yrol MEXIy
BEKTOpPAMH; YMEHHE MCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pelIeHHss FTeOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB
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YMmenue BBI6I/IpaTB HO,[[XOﬂSIH_II/Iﬁ MCTO IJId pCIICHUA 3aaa4r; TIOHNUMAaHHC
SHAYUMOCTH MATCMATUKHW B HU3YUYCHUU MPHUPOAHBIX U O6H.[€CTB€HHLIX
nmpoueccos u HBHCHHP'I; YMCHHUC PacCllO3HABAThL IMPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MPUBOJAUTH IIPUMCPBI MAaTCMATUUYCCKUX

OTKPBITUH POCCUMCKOM U MUPOBON MaTEMAaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uwucna v BBIYUCICHHS
11 HarypanbHble u niensie uncia. [lpuzHaku AeTUMOCTH LENbIX YHCE
12 Panmonanenpie  uncima. OOBIKHOBEHHBIE W JICCSITHYHBIE JIPOOH, TIPOIICHTHI,
' OECKOHEYHBIC TTEPHOTUUECKHIE TPOoOH
13 ApudmMeTnueckuii KOpeHb HAaTypaJIbHOW cTerneHu. JleWcTBus ¢ apudmeTHaecKuMu
' KOPHSIMHU HaTypaJbHOW CTETICHH
14 Crenensb ¢ 11e76IM TIokazaresneM. CTeneHb ¢ palioHAIbHBIM Toka3areneM. CBOHCTBa
' CTETICHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAaHTCHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm uucna. /lecaTHyHbIe U HATYpPAIbHBIC JTOTAPHUPMBI
etictBurenbHble 4Yucia. ApudmeTudyeckue ornepandd ¢ JIHCTBUTEIIBHBIMU
1.7 yuciaamu. [TpuOnmKEHHbBIC BBIYUCICHHS, IPABUIIa OKPYTIICHHUS, IPUKKIKA M OLICHKA
pe3yibTaTa BHIYHCICHUN
1.8 [IpeoGpa3oBaHue BbIPaKEHUI
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie 1 TpOOHO-paIIOHANIEHBIC YPaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [Toka3arenbHbIe U JIoTapu(PMUIECKIE ypaBHEHHUS
2.5 Llenpie ¥ pOOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 HppaunoHanabHble HEpaBEeHCTBA
2.7 [TokasaresnbHbIC U JIoTapuPMUISCKIEC HEPABEHCTBA
2.8 TpuroHoMeTpuyecKre HepaBEHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHN M HEPABCHCTB
210 VYpaBHeHusl, HEPABEHCTBA M CHCTEMBI C TTaApAMETPAMHK
211 Marpuna cucTeMsl JUHEHHBIX ypaBHEeHHN. OnpeenTeab MaTPUIIbI
3 ®OyHkyK U rpaduku




Oynkius, cnocoobl 3amanus GyHknuu. ['padux GyHkuu. BzanmHO oOpaTHBIC

3 bynkiun. Yétupie u HeuéTHbIe QyHkumu. [leproanueckue GpyHkmm
Ob6nacte ompeneleHUss W MHOXKECTBO 3HadeHu QyHkuumu. Hynmu ¢yHKuw.
39 [IpomMexxyTKM  3HAKOMOCTOSHCTBA.  [IpoMeXyTkM  MOHOTOHHOCTH  (YHKIUH.
' MakcuMymbl U MHUHHUMYMBI GyHKIuU. Haumbosbiiee u HauMeHbIlee 3HAUYCHUE
GYHKIIMH Ha TPOMEKYTKE
33 Crenennass (yHKIHMsS ¢ HaTypajdbHBIM W IEJNbIM Toka3aTenem. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuueckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
36 Toukum pa3peiBa. AcuMnToTel rpadukoB (yHkmuii. CpoiicTBa  (QyHKIINH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 INocnenoBaTeILHOCTH, CIIOCOOBI 3aaHuUs [IOCIIE0BATEILHOCTEH
3.8 Apupmerrueckas 1 reoMeTpudeckas nmporpeccun. @opmyrna CI0XXHBIX MPOLIEHTOB
4 Hauana matematuyeckoro aHamusa
4.1 [TpousBoanas ¢pynkiuu. [Ipon3BogHbIe A1eMEHTAPHBIX (YHKIIHIA
[lpumeHeHne MTPOU3BOMHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. Haxoxenue HanOOJBIIEr0 U HAUMEHBIETO 3HaYCHHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. MaTerpan
3) MHoXecTBa H JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBamMu. J{luarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucatenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KomOuHatoprka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena u OBEPXHOCTH BPALEHHUS
7.5 Koopaunats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

AnreOpa 1 Hauaja MaTeMaTH4eckoro aHanusa 10 kimacc: yueo. ams
obmeoopazosar. opranm3anuii. FO.M. Konsrun, M.B. Tkauésa, H.E.
®dEnoposa, M.U. [1labyrun. - M. : [IpocBerieHue

AnreOpa 1 Hadana MaTeMaTU4eckoro aHanusa 11 kmacc: yue6. ais
obmeoopazonar. opranuzanuii. FO.M. Konsarun, M.B. Tkauéna, H.E.

®dEnoposa, M.U. l1laGynun. - M. : [IpocBernienue

METOAUYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHau3a. J(uakTuueckue MaTepuarbl.
10 knacc. bazossiii 1 yrayoienusiii yposau/ M. M. 1lla6ynun, P.I'. Mazapsn,
M.B. Tkauésa, H.e. ®énoposa. M. IIpocsemienue.

AnreOpa 1 Hauajga MaTEMaTUYECKOT0 aHanu3a. J(u1akTHuecKue MaTepuarbl.
11 knacc. bazossiii u yriayonennsiii yposau/ M.U. 1llabynun, P.I'. 'azapsn,

M.B. Tkauésa, H.e. ®énoposa. M. IIpocsemieHue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HMHTEPHET
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