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MNOACHUTEJBHASA 3ATIMCKA

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
U3YUEHHUSI BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYTrOi CTOPOHBI, (hOopMUPYET
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
pe3ynbraTe OOy4YarOIIMECs OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHHUS
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 MPOU3BOJHON, NPU PEUICHUH MPHUKIATHBIX



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 W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAKXKE BBIPAKCHUH,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepualia  NPOUCXOIUT  JaJibHEWIee  pa3BUTHUE  ANTOPUTMUYECKOTO |
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuXxcsa, GOPMUPYIOTCS HABBIKU JE€TYKTUBHBIX
paccyxaeHuid, paboTl €  CHMBOJBHBIMH  (QopMamH,  MPEICTaBICHUS
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, UCIOJb30BaHUE (DYHKIMI JUIsl pelieHus 3afad U3 APYrux y4eOHbIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK W C PEIICHHEeM YpaBHEHWU W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
ynensiercs (OPMHUPOBAHUIO YMEHUS BbIpaKaTh (POpMyJIamMu 3aBUCHUMOCTU 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 ciioBecHoil. 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 copepkareiabHas JIMHUS 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 TpeljaratoT HamOoJjiee YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMIUM BCE pPA3EIibl
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 €r0 JIJISl BBIPAXKEHUSI 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 CIOCOOCTBYET PAa3BUTHUIO JIOTHUECKOTO MBIILICHUS
00yyarouuxcs, MO3BOISIET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTMYECKUX
npaBwiI, GOpMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHoM kypce «AnreOpa u Hayaja MaTEMaTHYECKOrO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHMYECKOI'0 MOJEIMPOBAHHUS, KOTOpPbIE MPHU3BaHbBI
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 MPOTrPaMMBbI, 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 KOHKPETHU3UPOBATH  MpoOIiieMy.
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
aHanu3a» 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 mepuoandeckue 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 YKClia U ero cBoicTBa. [IpuOamkEHHbIE BHIYMCICHUS, TIPaBUIIA
OKPYIJIEHMS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ wensiM  mnokaszareneM. bunom Herorona. Hcenonbe3oBaHue
noaxosien (popMbl 3aMucH 1EUCTBUTENbHBIX YHCEN JIJISl PEIICHUS TPAKTUYECKUX
3a7a4 U MPEJCTABICHUS JaHHBIX.

ApupmMernyecknii KOpeHb HaTYpAJIbHOM CTENIEHU U €ro CBOICTBA.

Crenenp ¢ panuoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTUuHbIE W HaTypalbHbBIE
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO apryMEHTa. APKCHUHYC,
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 PEHICHHS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOIOWIEHBI OT OJHOW IIEPEMEHHOMU. JlelleHne MHOrodjgeHa Ha
MHOIOWIEH ¢ ocTarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
koadpunmenramu. Teopema Buera.

[Ipeobpa3oBaHus 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 peIIcHUS
Jorapu(MUYECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHHI.



Pemrenne cucreM JHMHENHBIX ypaBHEHHMH. Marpuia CHCTEMBI JMHEHWHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OMPEACIUTENS I PEIICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHume NpuKIagHbIX 3aJad C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lMccienoBaHne NOCTPOEHHOW MOJENN C
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[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.

DYyHKIUN U TPaPUKHU

@yHKIusA, crnocoObl 3agaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozumnmss @ynkuuit. I'paduk  QyHKIuu. DneMeHTapHble NpeoOpa3oBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHWW ¢yHKkumu. Hymu dyHKImm.
[TpomexxyTku 3HaKOMOCTOSHCTBA. UETHBIC M Heu€THBIC QyHKIMH. [leproguueckue
¢ysakuuu. IIpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIee 3HaYeHUsT QYHKIIMUA HA TPOMEKYTKE.

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

CrenenHas (GyHKIMS ¢ HATypajdbHBIM U II€JIbIM MoKa3aTeneM. 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 GyHKIMI 17151 pellieHrs ypaBHEHUH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

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

Havana maTteMaTH4eCKOro aHaju3a

ITocnnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS ITOCJIemOBaTeNbHOCTEN. MeTton
MaTEMAaTU4YECKON 170:014% 9102028 MoHOTOHHBIE U OTrpaHUYCHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOI'O0 aHAIA3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apugpmernueckas 1 reoMeTpuuecKas mporpeccuy. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
porpeccuu. JIMHEUHbIM U YKCIIOHEHIHAIBHBIN pocT. Huncio €. @opMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy JUId  PELICHUS pealbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HenpepwiBHbie (yHKIIMM W uX cBodcTBa. ToukM paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIl PEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBoaHble GyHKIMU. OnpeeneHue, reOMETPUUECKUN 1
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelNbHOU K rpaduKy (PyHKIIHH.

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

MHoKecTBa M JIOTHKA

MHo)kecTBO, olepanuy HaJ MHOXKECTBAMM M HMX CBOMCTBa. Jlnarpammel
Oiinepa—Benna. [IpuMeHeHHe TEOPETHUKO-MHOMXECTBEHHOIO ammapara s
ONMCAHNs PEAJbHBIX IPOLECCOB W SBICHUM, NPHU PELIEHUH 3a4ad W3 JPYTHUx
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHECHMUS.

11 KJIACC

Yucsa 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 YHUCIIAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHYECKash (POPMBI
3allUCH KOMIUIEKCHOTO 4Hcla. ApupMeTHUUecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-oii creneHu u3 KOMIUIEKCHOrO uncina. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

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

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHX  YPAaBHEHMH C  IMTOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS 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/lad W3 pa3jIMyHbIX o0JiacTeld HayKu M peabHOU
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'padmyeckue MeToAbl pelieHuss ypaBHEHMH W HepaBeHCTB. | '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 MaTeMaTM4eCKOro aHajau3a

[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 3ajadax, sl ONpPENeNIeHHs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (HOPMYJIIOH WK TpauKoM.

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

Wnrerpain. ['eomerpuueckunii CMBICIT UHTETrpala. Brruncnenue
ornpeaenéHHoro narerpaia mno ¢popmyne Hetorona-JleOnuia.

[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

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIUKM 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OOIIecTBa,  MPEJACTaBICHUE O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpOLEeyp TPaXAAHCKOTO OO0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WMICHTUYHOCTH, YBAKCHUS K
MPOILIJIOMY M HACTOSIIIEMY POCCHMCKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOILICHHUE K
JOCTH>KEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUYECKOW IIKOJBI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOrO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHYECKUM
NPUMEHEHUEM JOCTHXKCHUN HAyKh U JEATEIbHOCTbIO Y4E€HOro, OCO3HAHUE
JMYHOTO BKJIa/ia B IOCTPOCHUE YCTOMYUBOIO OYIYIIIErO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/lay, PEHICHUM, pacCykJAeHUN, BOCIPUUMYUBOCTD
K MaTEeMaTUYECKUM acIlieKTaM pa3JInYHbIX BHUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpecax 3JI0pOBOro 1 0e30MmacHoro oopasa *KU3HU, OTBETCTBEHHOE OTHOILICHHE K
CBOEMY 3JI0POBBIO (37I0pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryispHas (u3nueckass akTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSX CHOPTUBHO-030OPOBUTEIBHON J1€SITENIbHOCTBIO;

6) TPy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYAOIIOOUS, HHTEpEC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W pean30BbIBATH COOCTBEHHBIE JKMU3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MaTeéMaTHMYeCKOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HANpaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  AKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIIUSHUS
COLIMAJIbHO-D)KOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOMN
Cpellbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMCHEHHE MATEMaTHWYeCKMX 3HAHWWA IS pEmIeHHs 3a7ad B 00JacTh
OKpY’)Karollel cpelbl, IUIAHUPOBAHUE IOCTYNIKOB U OIICHKM HUX BO3MOXHBIX
MOCJIEJICTBUM ISl OKPYKAIOIIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKONM HayKh Kak cdepbl YeIOBEUECKOW edITeNIbHOCTH, ATaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSl LIMBWIM3AIUU, OBJIAJAEHUE SI3BIKOM
MaTeMAaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEIO0BATEIbCKYIO JESATEIbHOCTh
UHAUBUIYabHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble 1ornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHAMH, (POpMyIHpOBaATh
OTpe/ieNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(UKaIIH,
OCHOBaHWsI /711 0000IIEHHS ¥ CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATH3;

BOCIIPHHUMATh,  (HOPMYIUpPOBaTh ©  TPEOOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATCIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC,

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

JieNlaTh BBIBOJIBI C MCHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHAYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPIKICHHIM
(IpsIMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC CYKICHHS M BBIBOJIBI,

BBIOMpaTh cmoco0 perieHusi y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pEIIeHUs, BbIOMpaTh HamOoJee MOAXOMANUHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIZICIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/bCKue 1eiiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KakK HCCIEA0BATEILCKUN HHCTPYMEHT IO3HAHUA,
dbopmynupoBaTh  BOMPOCH,  (HUKCHUpyIOIIME  MPOTHBOpeuYHe,  IMpodieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, SBJICHUS, TTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMU, SIBICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCIICIOBAaHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TAaKXKE BBIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

PabGora ¢ unpopmanmei:

BBISBIIATE AChUIINTHI MH(POpPMAIMK, JTaHHBIX, HEOOXOAUMBIX JIJII OTBETAa Ha
BOIIPOC U JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMAIIMIO U3 UCTOUHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh W HMHTEPHPETUPOBATh HHGOPMAIIUIO Pa3IMYHBIX BHUIAOB U
dbopmM IpencTaBICHNUS,

CTPYKTYpHUpPOBaTh HMH(OpPMAILNIO, MPEACTABISIThL €€ B paziuyHbIX (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
HensMu OOIeHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PELICHUs 3aJayH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B X0/i€ OOCYXIEHMs 3a/1aBaTh BOIPOCHI IO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOJjieMbl, pelraeMol 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHns, COINOCTaBIITh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, DKCIIEPUMEHTA, UCCIIEN0BaHNUA,
IPOEKTa, CaMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHHA C YYETOM 3a/1a4y
Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE 1eiiCTBHUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh 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
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOTMPOBEPKH, CAMOKOHTPOJISI TpoOIlecca W Pe3ysbTaTa PEIICHHS
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NP PEUICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HANICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl mMpU pelmieHuH Y4eOHBIX 3ajay, M[PUHUMATh 1elb COBMECTHOMU
JIESTENHHOCTH, TIAHUPOBATH OPTaHU3AIUI0 COBMECTHOW pPabOThI, pacrpenemsiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh NPOLECC U Ppe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrUMHU YJIC€HAMU KOMAaHbI, OICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJIBTATBI

K konmy obOyuenus B 10 kjacce oOyyarolmuics TOJYYHUT CIEAYIOIIUE
OpeaMeTHbIE Pe3yibTaThl MO OTIAEIbHBIM TeMaM pabodell MporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTUYECKOr 0 aHAIIU3a»:

Yuciia 1 BBIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH TMOHSTHSAMHU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
pPalMOHAJIBHBIX U AEMCTBUTEIBHBIX YUCE, MOIYJIb JEHCTBUTEIBHOTO YUCIA;

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

NPUMEHATH NMPUOINAKEHHBIEC BRIUUCIICHHS, IPABUIIA OKPYTIICHUSI, IPUKUAKY U
OLICHKY PE€3yJbTaTa BbIUYNCICHUM;



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

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAIILHBIM MTOKA3aTeIeM;

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

CBOOO/IHO OMEPUPOBATh MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC
YHUCJIOBOIO apryMEHTA;

ONEpPUPOBATH NMOHATHUSIMU: aPKCUHYC, aPKKOCHHYC U apKTaHI€HC YMUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSAMU: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3IMYHbIE METOAbl PEIICHUS pPalMOHAIBHBIX U JAPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJI HWHTEPBAJIOB Uil PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C UeIbIMU KO3((PUIMEHTaMu, KOPHU MHOIOYJIEHA, MPUMEHSTh
JIEJICHHE MHOTO4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMmy 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 OMNpENENUTENss 2 X 2 1Jig BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPEACIUTENI JUIsI PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
WCCIIEIOBaTh MOCTPOCHHBIE MOJEIA C TMOMOIIBI0 MATPHUILl U ONPEACTUTEICH,
WHTEPIPETUPOBATH MOJIYUYCHHBIN pE3ybTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUM C KOPHAMH JUIsi TMpeoOpa3oBaHUs
BBIPAXKCHUM;

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

UCII0JIb30BaTh CBOMCTBa jorapumMoB U1t npeoOpa3oBaHus
norapu(MUIECKUX BBIPAKECHUN;

CBOOOJIHO OMEPUPOBATH MOHITUSMU: HppaAllMOHAJIbHBIC, 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 TOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOxomumblie  GOpMYJIBl  JUIsl  PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYCCKHUX YPaBHEHUM;

MOJIETUPOBATh pEalbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTaBISATH
BBIDOKEHUSA, YpPaBHEHMsS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
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 TPeoOpa3zoBaHus rpaPUKOB (HYHKIIHIA;

CBOOO/IHO OIEpPUPOBATh MOHATHUSAMHU: OOJACTH OIMPENETCHHUs] M MHOXKECTBO
3HaUYCHUN QYHKIMH, HYIH QYHKIUU, TPOMEXYTKU 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: UETHBIE U HEYETHbIE (DYHKIUH,
nepuoauvecKrue (HYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOonblllee M HaWMEHbIee 3HaueHWe (YHKIUU Ha
IPOMEKYTKE;

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

OTepUPOBATh TOHITUSMU: JWHEWHAs, KBaJpaTHYHAs WU JPOOHO-IMHEHHAS
(GYHKIMH, BEITOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPa(HKOB;

CBOOOIHO OMEpUPOBATh MOHATHSIMH: IMOKa3aTelbHas U JorapupmMudeckas
GbyHKIIMK, WX CBOMCTBAa U TrpaduKH, HCIOIH30BaTh UX TPAPUKUA ISl PEIICHUS
YPaBHEHUI;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTD,
orpenenieHNne TPUTOHOMETPHUYECKUX (DYHKIMI YUCIOBOTO apTryMEHTa,;

UCMOIb30BaTh TIpaduku GYHKOUE JJI1  HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEHN MpU pEUICHUH 3a]a4 U3 JIPYIHX Y4eOHBIX MPEAMETOB U peajbHOU
KHU3HU, BBIpaXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXIY BETHUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 6eCKOHEUHO yObIBaIOIasi TeOMETPUUECKasi MPOrPeCcCHs, TMHEUHBIN U
AKCIIOHECHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

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



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE [OCJIEN0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMAaTHUYECKOrO aHalM3a Kak aHalu3a
OECKOHEUYHO MaJIbIX;

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

CBOOO/IHO OIEpUpPOBaTh NOHATHEM: (YHKIUS, HENpEepbIBHAsS Ha OTpPE3KE,
IPUMEHATh CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JJIs PEIICHUS 33/1a4;

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

BBIYHCIISATH IIPOU3BOJHBIE CYMMBbI, IPOU3BEACHMSI, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMIA, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

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

MHoKecTBAa H JIOTHKA:

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

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONUCAHUS PEaTbHbIX
IPOIIECCOB U SIBJICHUM, IPU PEIICHUH 334 U3 IPYTUX YUEOHBIX MIPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATUAMH: OIPEACIICHHE, TEOpEMa, YypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOI0 OOBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHbBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy oOyuenus B 11 kuacce oOydaromwuiics MHOTYYUT CIEAYIOIIHE
OpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOIHO OMNEpUPOBaTh TMOHATUSAMHU: HATypajJbHOE M II€JI0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YHUCEJ, UCIOIb30BaTh MPU3HAKHU AECITUMOCTH
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 MMOHATUAMH: KOMILUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHbIE YHCla B alreOpandyeckod u
TPUTOHOMETPUUYECKON (hopMe, BBIMOIHATH apu(METHUYECKHE ONEpali ¢ HUMU H
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATUSAMH: HPPALMOHAIBHBIE, MOKA3aTelIbHbIE U
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh MX pELIEHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBIATH OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPHUUECKOIO
YPaBHEHHS;

CBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEeoOXoAuMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCHUIIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PallMOHAIBHBIX, UPPALIMOHAIIBHBIX, [TI0KA3aTEIbHbIX U
Jorapu(pMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemaThb palrOHaIbHEIE, VPPALMOHAIIbHBIE, NIOKa3aTeJbHBIE,
jaorapu(MUYECKUe M TPUTOHOMETPUYECKHE YpaBHEHMsI 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 HX CHCTEMBI IO YCIOBHIO 3a/a4H,
UCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM almapaTta aireopsl,
VMHTEPIIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DYyHKIUHN U TPaPUKU:

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

CTPOUTh T€OMETpUYECKHe 00pa3bl 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 4YHUCJIEC COLMAIbHO-D)KOHOMHMYECKUX, 3ajadax, I
OIpeNeNICHUs] CKOPOCTH W YCKOpPEHHUs Ipolecca, 3aJaHHOro (Gopmysnod win
rpadukom;



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

HAXOAMTH IUIOIIA/IU TUIOCKUX PUTyp U 00BEMBI TN ¢ TOMOIIbIO HHTErPaia;

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

pelmiaTe NpPUKIAAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOrO U
¢u3nyeckoro xapakrepa, CpeACTBAMH MaTEMaTHIECKOT'0 aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBOo 4acoB
Ne HaunmeHoBaHMe pa3iesioB U TeM DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHOK€eCTBO I€MCTBUTEIIBHBIX YUCEIL. https://resh.edu.ru/office/user/profile/
1 MHorouwiensl. ParinonanbHble ypaBHEHHS U 24 1 https://www.yaklass.ru/
HepaBeHCTBA. CHCTEMBI JTHHEHHBIX https://ege.sdamgia.ru
ypaBHEHUH
https://resh.edu.ru/office/user/profile/
5 Oyuxipn 1 rpaduky. CreneHHas QYHKIHS ¢ 12 1 https://www.yaklass.ru/
LIEJIBIM TTOKa3aTesIeM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 ApugpmeTrnueckuili KOpeHb N-0i CTENEHU. 15 1 https://www.yaklass.ru/
HppauroHanbHble ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 IlokazarenpHas (I)yHKLH/Iﬂ IlokazarenbHbIC 10 1 https://www_vaklass'ru/
ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 Jlorapudmirdeckas QyHKIHs. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 TpI/IFOHOMeTpI/IIIeCKI/Ie BBIPpAKCHUSA U 29 1 https://www_yaklasslru/
YpaBHECHUSA https://ege.sdamgia.ru
7 [TocnenoBaTeTbHOCTH U POTPECCUH 10 1 https://resh.edu.ru/office/user/profile/
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https://www.yaklass.ru/

https://ege.sdamgia.ru

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

HemnpepriBabie Gpynkiun. [IponsBomHas 20 :
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/

[ToBTOpenue, 0000IIEeHNE, CHCTEMATH3ALIHS 5 https://www.yaklass.ru/

3HAHUHU https://ege.sdamgia.ru
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11 KJIACC

KoanuyecTBo 4acos

Ne HaunmeHnoBaHMe pa3/iesioB U TeM DJIeKTpoHHbIe (LU (pPOBbHIE)
KontpoabHbie
n/n NPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI
https://resh.edu.ru/office/user/profile/
1 HccnenoBanne GyHKIMH ¢ MOMOIIIBIO 99 1 https://www.yaklass.ru/
IIPOU3BOJHOM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 [lepBooOpasHas U MHTETpa 12 1 hitps:/ WWW'vakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 I'pacpuku TPUrOHOMETPHICCKUX YHKIIHIA. 14 1 https://www.yaklass.ru/
TpuroHomeTpruuecKkue HEPaBEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 I/IppaHI/IOHaJIbeIe, IIOKa3aTCIIbHBIC U 24 1 https://www_yaklasslru/
norapupMUUEcKre HEPaBeHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 KommiekcHbie uncna 10 1 https:// WWW'vakI?SS'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 HatypanbHble u niensle yucia 10 1 https:/ WWW.vaklz?lss.ru/
https://ege.sdamgia.ru
CHCTEMBI paLHOHATBHBIX, IPPALMOHATBHBIX https://resh.edu.ru/office/user/profile/
7 MOKa3aTeIbHBIX U JIOTAPUPMUICCKUX 12 1 https:/ WWW'VakI"fISS'rU/
o https://ege.sdamgia.ru
YpaBHEHUHU
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https://resh.edu.ru/office/user/profile/
8 3azaum ¢ mapaMmeTpamMu 16 1 https://www.yaklgss.ru/
https://ege.sdamgia.ru
[ToBTOpeHmEe, 00001IEHNE, CHCTEMATH3 AU https://resh.edu.ru/office/user/profile/
9 3HAHUM 16 1 https://www.yaklass.ru/
[pumeuanue 1 https://ege.sdamgia.ru
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 136 9

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koauu | Jara Jara
Ne o/ Tema ypoka
€CTBO IIaHupyema | pakTu
yacoB | 1 yeckast
1 [[MHoOxecTBO, onepaliy Haji MHOXKECTBAMH U UX CBOMCTBA 1 1 Henens
2 Juarpammsl Ditepa-BeHnna 1 1 nenens
3 [IpumeHeHre TeopeTUKO-MHOKECTBEHHOTO anmnapara Jyisl pelieHus 3aa1a4 1 I nenens
4 Panmonanpubie yncia. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, IPOLIEHTHI, 0ECKOHEUHBIE 1 1 Henens
MePUONYECKHUE IpOoOH
5 Panmonaneueie ynciia. OOBIKHOBEHHBIC U ICCATUYHBIC APOOU, IPOIIEHTHI, 0ECKOHEYHEIE 1 2 Henmens
MEPUOINYECKHE IPOOH
6 [Ipumenenue apobeil 1 IPOLEHTOB IS peIIeHUs] TPUKIAIHBIX 3a7a4 1 2 Hefen
7 [Tpumenenue apobei 1 MPOIEHTOB TSl pEIICHUs MTPUKIAIHBIX 33729 1 2 nenens
8 HelictBuTenbHbIe yncaa. PalimoHanbHble M MPpAIMOHATIBHBIE YUCIa 1 2 "Henens



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

9 Apudmernueckre onepanuu ¢ JeHCTBUTEIbHBIMU YU CIAMU 3 Henens

10 Monyib 1eMCTBUTEIBHOTO YUCIIA U €r0 CBOMCTBA 3 Henens

11 [TpubnmxEHHbIE BHIYMCICHUS, PABUJIa OKPYIJICHUS, IPUKUIKA U OLICHKA pe3yibTaTa 3 Henens
BBIYHCIICHUI

12 OCHOBHBIE METO/IbI PEIICHUS LIEbIX U IPOOHO-PAIIMOHATIEHBIX YPAaBHEHHI U HEPABEHCTB 3 Henend

13 OCHOBHBIE METO/IbI PEILIEHUS 1EJIbIX U APOOHO-PAIIMOHATILHBIX YPABHEHUM U HEPABEHCTB 4 nefens

14 OCHOBHBIE METO/IbI PEeIICHUs LIEbIX U IPOOHO-pAIIMOHAIBHBIX YPAaBHEHHUH U HEPABEHCTB 4 nenend

15 MHorowieHsl OT OHON EPEMEHHOM. [leleHrne MHOTOUYJIEHa Ha MHOTOUWIEH C OCTaTKOM. 4 genena
Teopema besy

16 MHorousnieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera 4 nenena

17 Pemenue cucreM TMHEHHBIX YpPaBHEHUN S Hexens

18 Pemenne cucrem IMHENHHBIX YpaBHEHUN 5 Hefen

19 Martpuna cucteMbl JIMHEWHBIX YpaBHEHUN. ONpeaenuTesib MaTpuLbl 2X2, ero 5 Henens
F€OMETPUUYECKHUI CMBICI U CBOMCTBA; BBIYMCIICHUE €T0 3HAYCHUS

20 Onpenenurens MaTpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U CBOMCTBA; BBIYUCIIEHUE €T0 S Henens
3HAUEHUs

21 [IpumeHeHue onpenenuTens s PeleHUs] CUCTEMbI TUHEUHBIX YPaBHEHHI 6 nenens

22 Pemenue npukinaaHeix 3a1a4 ¢ HOMOIIBK CUCTEMBI JINHEMHBIX YPaBHEHUN 6 Henens

23 Pemenue npukinaaHeix 3a7a4 ¢ HOMOIIBI CUCTEMbI JIMHEHHBIX YPaBHEHUN 6 nenens

24 Konrponsnas padora: "PanmonanbHele ypaBHeHHUs U HepaBeHCTBA. CUCTEMBbI TMHEHHBIX 6 Henens
ypaBHeHui"

25 dyHK1Ws, crocoObl 3ananus Gyakuun. Bzanmao oopatneie hyHkimu. KoMmmosumus 7 Henens




byHKINN

26 I'padux Gpynkun. dnemMeHTapHbie mpeodpa3oBanus rpaduKoB HyHKIUNA 1 7 menens
97 JACTh ONPEICNICHUS U MHOXKECTBO 3HAUCHUI kuun. Hymn kuun. [IpomexyTku 1 HeJeIs
06 enene e e H ITpome 7 Hene
3HAK MOCTOSTHCTBA
)8 Yérupie 1 HeuéTHbIe pyHKUMU. [lepronnyeckue Gpynkunn. [IpomMeKyTkn MOHOTOHHOCTH 1 7 Henens
byHKIIIN
29 aKCMMYMBI 1 MUHUMYMBI pyHKInU. Hanbonpiiee 1 HauMeHbIlee 3HaYCHHE KLUH Ha 1 HeJeIs
M Hau6 8
MPOMEXYTKE
30 Jlunelinas, KBaipaTU4YHasl U IPOOHO-TMHEWHAS (PYHKIUU 1 8 nenens
31 DJIeMEHTAapHOE MCCIICIOBAHNE U MTOCTPOEHUE TPaPUKOB ATHUX (PYHKITHI 1 8 nenens
32 DJeMeHTapHOe UCCIeI0BaHUE U MIOCTPOEHHE I'pauKOB 3TUX (QYHKLIUH 1 8 Hepens
33 Crenens ¢ nenpM nokaszarenem. buaom HeroTona 1 9 Henens
34 CrerneHs ¢ 1e6IM ITOKa3areiaeM. buaom Herorona 1 9 nenens
35 CrenenHas (GyHKIUS C HATYpaJIbHBIM U LeNbIM NoKka3aTeneM. E€ cBoiicTBa u rpadux 1 9 nenens
36 KourpossHas padota: "Crenennas ¢pynxuus. E& cBoiicTsa u rpaduk" 1 9 nenens
37 ApubMeTnuecKii KOpeHb HaTYPAIBHOW CTETICHH U €0 CBOMCTBA 1 10 menens
38 ApudmeTrnueckuil KOpeHb HaTYpaJbHOM CTENEHH U €ro CBOICTBa 1 10 nenens
39 [TpeoOpa3oBaHUs YUCIOBBIX BRIPAKCHHIM, COIEPIKANTUX CTEIICHH W KOPHH 1 10 menens
40 IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAECPIKALINX CTENICHU U KOPHU 1 10 venens
41 [IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHH, COJIEPKAIIMX CTEIIEHN U KOPHHU 1 11 nenemnst
42 Uppaunonansable ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS UPPAIMOHATIBHBIX YPAaBHEHUH 1 11 menens




11 Henmena

43 Wppaunonansable ypaBHeHUs. OCHOBHBIE METOIBI PEIICHUS UPPAIIMOHATIBHBIX YPaBHEHUH 1
44 Wppaunonanbable ypaBHeHUsl. OCHOBHbBIE METO/Ibl PELICHUS UPPALIMOHATILHBIX YPaBHEHHUN 1 11 nenemns
45 PaBHOCHIIBHBIE IEPEXOBI B PELICHUN UPPALIMOHATIBHBIX YPAaBHEHUIN 1 12 menens
46 PaBHOCHIIbHBIE TIEPEXOIBI B PEIICHUN UPPAIMOHATBLHBIX YPaBHEHUIH 1 12 nepens
47 PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN UPPALIMOHATIBHBIX YPABHEHUN 1 12 nenens
48 PaBHOCHIIBHBIE IEPEXO/IbI B PEIIEHUN UPPALIMOHAIBHBIX YPaBHEHUH 1 12 nenens
49 CaoiicTBa 1 rpauK KOpHS N-0H CTENEeHU KaK QyHKIIMKU 0OpaTHOM CTETEHU C HATYpaJIbHbIM 1 13 nepens
[I0Ka3aTeaemM
50 CaoiicTBa 1 rpaduk KOpHS N-0ii CTeNeHU Kak (yHKIUU 0OpaTHOH CTENEHH C HATypalbHbIM 1 13 nenens
Hoka3zaTesieM
51 KonTponbhas pabora: "CBolicTBa u rpaduk KopHs N-oii cteneHu. MppannonanbHbie 1 13 Henens
ypaBHEHUA"
52 Cremnenp ¢ pallMOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 13 menens
53 CTeneHb ¢ pallMOHAIBHBIM TI0Ka3aTeIeM U eé CBOHCTBA 1 14 nenens
54 Cremnensb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1 14 menens
55 Iloka3zarenbHas pyHKUMs, €€ cBOicTBa U rpaduk 1 14 nenens
56 Hcnonp3oBanue rpaduka GyHKIIUN I PEIICHUST YPABHCHHUIN 1 14 nenemns
o7 Hcnonb3oBanue rpaduka GyHKIUN AJS pEIICHUs] ypaBHEHHHA 1 15 nenens
58 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELIECHNUS IIOKa3aTeNbHBIX YPaBHEHUH 1 15 nenens
59 IToka3arenbHble ypaBHeHHUs. OCHOBHBIE METOIbI PEIICHNUS TTOKA3aTeIbHBIX YPaBHEHUH 1 15 nenens




15 Henmena

60 [NokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHHUS TIOKA3aTEIbHBIX YPABHEHUH 1
61 Kontponbhas pabora: "[lokazarensHas ¢pynkuus. [lokazarenpHble ypaBHEHU " 1 16 Henens
62 Jlorapum uncna. CBoiicTBa norapudma 1 16 Henens
63 Jlorapudwm uucna. CBoiicTBa jorapupma 1 16 nenens
64 Jlorapudwm gucia. CBoiicTBa orapugma 1 16 nenens
65 JlecATUYHbIE U HATypaJIbHbIE JIOTapHU(PMbI 1 17 nepens
66 JlecsTHYHBIC U HATYPAITBHBIC JIOTAaPH(PMBI 1 17 nenens
67 [IpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIMX JTOTapU(MBI 1 17 nenens
68 TIpeo6pa3oBaHne BEIPAKEHNH, COTEPIKAIINX JIOTAPH(MBI 1 17 nenens
69 [IpeoOpaszoBaHue BhIpaXEHUH, COIEPKAIIMUX JTOTapUPMBbI 1 18 nenens
70 Jlorapudmuueckas GyHKIHs, €€ CBOHCTBA U TpauK 1 18 Henens
71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U TpaduK 1 18 nenens
72 Hcnonb3oBanue rpaduka GyHKINU A7 pEIICHUs] YpaBHEHHHA 1 18 nepens
73 Hcnonp3oBanue rpaduka GyHKITUHN I PEIICHUS] YPaBHCHHM 19 nenens
74 Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIE METO/bI PELIECHUS JIOTapUPMUUECKIX 1 19 nenens
ypaBHEHUH
75 Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METObI PEIICHUS JIOTapUYMUIECKUX 1 19 nenens
YpaBHEHUI
76 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIC METObI PEIICHUS JIOTapUPMUICCKUX 1 19 venens

YpaBHEHUH




20 menens

77 PaBHOCHIIBHBIE TTEPEXObI B PEIIEHUH JIOTapUPMUUECKUX YpaBHEHHM 1
78 PaBHOCUIIBHBIE TTEpEXObl B PEIICHUH JTOTapU(PMUUECKUX YpaBHEHHIA 1 20 Henens
79 Kontponsnas pabdora: "Jlorapudmuueckas Gpynkus. Jlorapupmudeckue ypaBHeHHS " 1 20 Henens
80 CuHyc, KOCUHYC, TAHI'€HC ¥ KOTaHT€HC YHCJIOBOTO apryMeHTa 1 20 Henens
81 CuHYyC, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOTO apryMeHTa 1 21 Henens
82 ApKCUHYC, apKKOCHUHYC M apKTaHI'€HC YUCJIOBOTO apryMeHTa 1 21 nenens
83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC YUCIIOBOTO apryMeHTa 1 21 nenens
84 Tpuronomerpuueckas OKpy>KHOCTb, OTpeieIeHIUE TPUTOHOMETPUIECKUX (PYHKITUI 1 21 nenens
YHCIIOBOTO apryMeHTa
85 TpuronomeTpudeckast OKpyXHOCTb, OTIPE/IeICHUE TPUTOHOMETPUIECKUX (DYHKIHIA 1 22 Hepens
YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPUTOHOMETPHUUECKUE (POPMYIIBI 1 22 nefend
87 OCHOBHBIE TPUTOHOMETPUYIECKUE (POPMYITBI 1 22 Henens
88 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1 22 nepens
89 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 23 Henens
90 IIpeo6pa3oBaHKe TPUTOHOMETPUUECKUX BbIPAKEHHIA 1 23 Henens
91 [IpeoOpazoBaHre TPUTOHOMETPUUYECKHUX BBIPAKCHHUI 1 23 Hepens
92 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKESHUH 1 23 nenens
93 IIpeobpa3oBaHKe TPUTOHOMETPHIECKUX BBIPAKEHHIA 1 24 Hepena




24 uenens

94 Pemenne TpuroHoMeTprUYECKNX YpaBHEHUN 1
95 Pemennie TpuroHoMeTprUUECKUX ypaBHEHUI 1 24 nenens
96 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 24 nenens
97 PemreHne TpUroHOMETPUYECKUX YPABHEHUN 1 25 nepens
98 Pemenne TpuroHoMeTprUUECKUX ypaBHEHUI 1 25 Henens
99 Perienue TpUroHOMETPHUECKUX YPaBHEHUN 1 25 Henens
100 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUM 1 25 Henens
101 Konrponsnas padora: "TpuroHoMeTpuiyeckre BEIpaKeHUs] U TPUTOHOMETPUYECKHE 1 26 nepens
ypaBHeHus"
102 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHUs MOCNIeA0BaTeNbHOCTENH. MeTon MaTeMaTHIECKOM 1 26 Henens
WHTYKITH
103 MOHOTOHHBIE U OTpaHUYEHHBIE TIOCIIEI0BATENBHOCTH. VIcTOpHS aHann3a 6€CKOHEYHO 1 26 nenens
MaJIbIX
104 ApudmMernueckast Iporpeccus 26 Henmens
105 I'eomeTrpuueckas mporpeccust 27 nenens
106 beckoneuHo yObIBarolasi reoMeTpudeckas mporpeccus 1 27 nenend
107 CymMa 6eckOHEeuHO YOBIBAIOIIEH reOMETPUIECKOH porpeccuu 1 27 Henens
108 JIHEeWHBIN U SKCTIOHEHIIMaIbHBINA pocT. Hucino e. @opmyna CI0KHBIX MPOIEHTOB 1 27 nenens
109 JIuneiHbIi ¥ 3KCIOHEeHMaNIbHBIN pocT. Yucno e. @opMyiia CI0KHBIX IPOLIEHTOB 1 28 nenend
110 Hcnonb3oBaHne Mporpeccuu JUisl pelIeHus peasIbHbIX 3a7a4 IPUKIIATHOTO XapaKTepa 1 28 Henens




28 Henens

111 Kontponbnas padota: "[locienoBarenbHOCTH U porpeccuu” 1

112 HenpepbiBHble PYHKIIUN U UX CBOWCTBA 1 28 nepens
113 Touka pa3pbiBa. ACUMIITOTHI TPapUKOB (yHKIIHHA 1 29 nenens
114 CaolicTBa (h)yHKIUI HEIPEPBIBHBIX HA OTPE3KE 1 29 nepenst
115 CBoiicTBa (yHKIUIA HETPEPHIBHBIX HAa OTPE3KE 1 29 menens
116 Metoa UHTEpPBAJIOB ISl PEILICHUs] HEPABEHCTB 1 29 nenens
117 Meto HHTEpPBANIOB AJISl PEIIEHUSI HEPABEHCTB 1 30 Henens
118 MeTo/1 MIHTePBAJIOB ISl PELLICHNUs HEPABEHCTB 1 30 nenens
119 [TpuMeHeHre CBOMCTB HEMIPEPHIBHBIX (PDYHKITHH ISl pEIIeHHS 3a/1a4 1 30 nenenst
120 [IpumeHeHne CBOMCTB HEMPEPhIBHBIX (PYHKIIMM sl peleHus 3a1a4 1 30 Henens
121 [lepBas u BTOpasi NpoU3BOIHbIE PYHKIIMU 1 31 nenens
122 Onpenenenrie, reOMETPUUECKHUI CMBICT IPOU3BOIHOM 1 31 nenens
123 Onpenenenue, GU3HIECKAN CMBICIT TPOU3BOIHOM 1 31 nenmens
124 VYpaBHEHHE KacaTenbHOM K rpaduky GyHKImK 1 31 nenemnst
125 VpaBHeHHE KacaTeNbHOM K TpaduKy QyHKIHH 1 32 Hepens
126 [IpOM3BOHBIE JIEMEHTAPHBIX (DYHKIIUHA 1 32 neperst
127 [IponsBoaHbIE 31€MEHTAPHBIX (QYHKLUI 1 32 nepnenst
128 [IpousBogHast CyMMBI, TPOU3BENECHUS, YACTHOTO M KOMITO3ULIUU () YHKIUI 1 32 Henens




129 [IpousBogHAst CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3HUITMH () YHKIIAN 1 33 nenens
130 [TpousBogHAs CYyMMBI, TPOU3BEACHUS, YACTHOTO ¥ KOMITO3UIIUU () YHKITUI 1 33 nenens
131 Kontponbnas padota: "[IponsBognas” 1 33 Henens
132 [ToBTOpeHue, 06001IeHNE, cCcTeMaTH3alus 3HaHui: "YpaBHeHUs " 1 33 nenens
133 TToBTOpenne, 06001IeHNe, CHCTEMATH3AINS 3HaHKH: "Dy HKIIN" 1 34 nenens
134 HToroBast KOHTpOJIbHAs paboTa 1 34 nenend
135 HToroBast KOHTpOJIbHAs paboTa 1 34 nenens
136 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AIS 3HAHUHA 1 34 genena
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 136
11 KIIACC
Koanu | Jlara Jara
Ne n/m Tema ypoka
€CTBO Iianupyem  (axkruyeck
4yacoB | asf asi
1 [TpumeHeHre TPOU3BOIHON K UCCIICIOBAHUIO ()YHKITMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1 1 Henens
o . 1 Henmens
2 [IpumeHeHre TPOU3BOIHON K UCCIIeI0BaHUIO (YHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI 1
o . 1 renens
3 [TpumeHeHre TPOU3BOIHON K UCCIIECIOBAHUIO ()YHKITMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
o o 1 Henmens
4 [IpumeHeHre TPOU3BOIHON K UCCIeI0BAaHUIO (YHKIIMI HA MOHOTOHHOCTh M SKCTPEMYMBI 1
. o 2 Henend
5 [IpumeHeHne NPOU3BOJHON K HCCIET0BaHUIO (DYHKIIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI 1




2 Hexenaa

6 [IpumeHeHre TpOn3BOJHON K UCCIIEeI0BaHUIO (QYHKIIMI HA MOHOTOHHOCTh M SKCTPEMYMBbI 1

7 HaxosxneHne HanOobIIero 1 HAMMEHbIIETO 3HaYeHUsI HENPEePhIBHOM (PYHKIIMM Ha OTpe3ke 1 2 nefend
Haxoxnenve HanboIb111€r0 1 HAUMEHBILIEr0 3HaYEHUS HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 1 2 Henens
Haxosxaenne HanOoJbIIero 1 HAMMEHBIIETO 3HAYeHUsI HETIPEPHIBHOM (DYHKIIMK Ha OTpe3Ke 1 3 Henend

10 Haxosxaenne HauOoJbIIero 1 HAMMEHbIIETO 3HaYeHUs HENPEPhIBHON (PYHKIMM Ha OTpe3Ke 1 3 Hefend

11 Haxosxaenne HanOoJbIIero ¥ HAMMEHBIIETO 3HAYeHUsI HETIPEPhIBHOM (DYHKIIMK Ha OTpe3kKe 1 3 Henend

12 Haxoxnenre HanOoJbIIero 1 HAMMEHBIIIETO 3HaUYEHUS HENTPEPBHIBHON (DYHKIIMH Ha OTPE3Ke 1 3 nenens

13 [IpumeHeHre TPOU3BOJHOMN JIJIs1 HAXOXKIEHHUS HAWTYYILIEeTro PeIeHHs B IPUKIIATHbBIX 1 4 nenens
3aavax

14 [IpumeHeHne NpoU3BOJHOM 1711 HAXOXKIEHHUSI HAWITYUIIEro PeeHHUs B IPUKJIIaIHbIX 1 4 nenens
3aayax

15 [IpumeHeHre TpOU3BOAHON Ui ONPEEIIEHUS CKOPOCTH M YCKOPEHUS IpolLecca, 3aJaHHOTO 1 4 nenens
dbopmynoit unu rpadpukomMm

16 [IpumeHeHne NpoU3BOJHOMN TS ONIPEEIICHHSI CKOPOCTH U YCKOPEHHMS ITpoLecca, 3alaHHOI0 1 4 nenens
dhopmymoit unu rpagurom

17 Komnozumus GpyHKIwmiz 1 5 Henend

18 Kommozumust ¢yskmmii 1 S Hegen

19 Komnozumus GpyHKImiz 1 5 Henens

20 I'eomeTpuueckue 00pa3bl ypaBHEHUH Ha KOOPAMHATHOMN IJIOCKOCTH 1 5 Henens
Ipodeccus «Cnenuaanct no JOrucTUKe»

21 I'eomeTpuueckue 00pa3bl ypaBHEHUN Ha KOOPAMHATHON TIIOCKOCTH 1 6 Henend




6 Henens

22 KonTponbras padora: "HccnenoBanue GyHKIHA ¢ TTOMOIIBIO TIPOU3BOTHOM " 1
23 [lepBooOpazHas, 0CHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1 6 nenens
24 [lepBooOpazuble 3nemeHTapHbIX (yHKIMH. [IpaBuiia HaxoXIeHHs TepBOOOPAa3ZHBIX 1 6 Henens
25 [lepBooOpazHbie aeMeHTapHbIX GyHKIMN. [IpaBuia HaxX0XKIeHUS TIEPBOOOPA3HBIX 1 7 Henens
26 Hurerpai. ['eomeTprudeckuii CMBICT HHTETpaIa 1 7 Henend
27 Beruucnenue onpeaenéHuoro uarerpana rno gopmyne Hetorona-Jleitbnumna 1 7 menens
28 Breruucnenue onpenenéaHoro uaTerpana mno popmyine Hetorona-Jleitoauma 1 7 nenens
29 [IpumeHeHre MHTErpana i HaXOXKACHUS TUIOIaAeH TNIOCKUX (Uryp 1 8 Henens
Ipodeccusi KABHAKOHCTPYKTOP»
30 [MpumeHeHne MHTETrpaa 1l HaXOXKICHUS 00bEMOB T€OMETPUICCKHUX TEI 1 8 Hexend
31 [Tpumeps pemennit AuddepeHnrnaibHbIX ypaBHEHUN 1 8 nenens
32 [Mpumeps! pemenwii AudepeHraIbHIX ypaBHEHNH 1 8 Henens
33 MareMaTHuecKoe MOJEINPOBAHUE PEATIbHBIX MPOIIECCOB ¢ MOMOILBIO AU (PepeHIIUATBHBIX 1 9 Henens
YPaBHEHUI
34 KonTtponsHas pabora: "TlepsoobpasHas 1 naTerpan” 1 9 Henens
35 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpad)uKu 1 9 nenens
36 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduKH 1 9 nenent
37 Tpuronomerpuueckue GyHKIIUU, UX CBOWCTBA U rpad)uKu 1 10 nenens
38 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduKu 1 10 nenens




10 Hemena

39 Tpuronomerpuveckne GyHKIINH, UX CBOMCTBA U rpaduKH

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPHUYECKOI 10 nepens
OKPY>KHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUYECKHUX YPABHEHHH C TIOMOIIBIO TPUTOHOMETPHUECKOM 11 venens
OKPYKHOCTH

42 OT100p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C ITIOMOIIBIO TPUTOHOMETPUUECKOIN 11 nenens
OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUYECKHUX YPABHEHHUH C IIOMOIIBIO TPUTOHOMETPHUECKOM 11 nenenst
OKPYKHOCTH

44 Pemenne TpUroHOMeTprUUECKUX HEPABEHCTB 11 nenens

45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 12 nenens

46 Pemienue TpUroHOMETpHUECKUX HEPABEHCTB 12 nenens

47 Pemenne TpUroHOMETPUYECKUX HEPABEHCTB 12 nenens

48 Kontponbnas padota: "I 'paduku TpuroHoMeTpudeckux GyHKIUNA. TpUroHOMETpHUIECKHE 12 nenenst
HepaBeHcTBA"

49 OCHOBHBIE METOIbI PEILICHUS TTOKA3aTEIbHBIX HEPABEHCTB 13 nepens

50 OCHOBHBIE METO/BI PEILIEHUS NIOKA3aTEIIbHBIX HEPABEHCTB 13 nepens
IMpodeccus «PuHAHCUCT»

ol OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTEIbHBIX HEPABEHCTB 13 nenens

52 OCHOBHBIE METO/IbI PEILICHHsI T0Ka3aTeIbHBIX HEPABEHCTB 13 Henens

53 OCHOBHBIE METO/IbI PEIICHHS JTOrapu(pMUUECKUX HEPABEHCTB 14 nenens

o4 OCHOBHBIE METObI PELLIEHUS JIOTApU(PMUIECKUX HEPABEHCTB 14 nenens




14 wenensa

55 OCHOBHBIE METOBI PELIEHUS JIOTApU(PMUIECKUX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI PEeLICHHS JTOrapu(pMUUECKUX HEPABEHCTB 1 14 nenens
57 OCHOBHBIE METO/IbI PEILICHHS] UPPALMOHAILHBIX HEPABEHCTB 1 15 nenens
58 OCHOBHBIE METO/IbI PEIICHHS HPPATMOHAILHBIX HEPABEHCTB 1 15 menens
59 OCHOBHBIE METO/IbI PEIlIeHHs] UPPALMOHAIBHBIX HEPABEHCTB 1 15 Henens
60 OCHOBHBIE METO/IbI PEIICHHS UPPALTMOHAIBLHBIX HEPABEHCTB 1 15 menens
61 I'paduueckre MeToaBI PEIICHHS UPPAITMOHAIBHBIX YPAaBHCHHUM 1 16 nenens
62 I'padmueckue MeTo bl pellIeHUs UPPALlMOHATIBHBIX YPaBHEHUN 1 16 nenens
63 I'paduaeckre METOIBI pelIeHHsI MOKa3aTeIbHBIX YpaBHEHUI 1 16 nenens
64 I'padmueckue MeTobl pelIeHHs [ToKa3aTeIbHbIX HEPABEHCTB 1 16 nenens
65 I'paduueckue MeToabl pelIeHHs JIOrapu(PMUIECKUX YpaBHEHUH 1 17 nenens
66 I'paduueckue MeTObI peieHHs JOrapuPMUIECKUX HEPABEHCTB 1 17 nenens
67 I'paduveckre MeToabl pelICHHS JIOTApUPMUIESCKUX HEPABECHCTB 1 17 nenens
68 I'padmueckue MeTOIbl pelIeHHs TOKA3aTeNbHbIX U JOrapu(pMUUECKUX YpaBHEHUN 1 17 nenens
69 I'paduueckne METOIBI PEICHHS MTOKA3aTEIbHBIX U JOrapu(pMUUECKUX YpaBHEHUN 1 18 nenens
70 I'paduveckre MeTOaBI PEIICHHS TTOKA3aTEIbHBIX U JIOTAaPU(PMUUECKIX HEPABEHCTB 1 18 nenens
71 I'padmueckue MeTOIbl peLICHHS TOKA3aTeIbHbIX U JOrapu(pMUUYECKUX HEPABEHCTB 1 18 nenens
79 Kontponbhas padota: "UppanuoHanbHble, TOKa3aTeIbHBIE U JTOTapUOMUUECKHIE 1 18 Henenst

HepaBeHCTBa"




73 KommnekcHble uncna. Anredpandeckas 1 TPUrOHOMETpHUYecKasi GopMbl 3alUCH 1 19 nenens
KOMIUIEKCHOTO YHCIIa
74 KommekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi (POPMBI 3aIHCH 1 19 nenens
KOMILJIEKCHOTO YHCia
75 ApubdmMeTnueckue orneparuy ¢ KOMIIEKCHBIMA YUCIIaMHU 1 19 nenens
76 Apudmernueckue onepanuy ¢ KOMIIEKCHBIMHU YHCIaMH 1 19 nenens
77 N300paxeHne KOMIJIEKCHBIX YUCET Ha KOOPAUHATHON TIOCKOCTH 1 20 Henens
78 N300pakeHre KOMIUIEKCHBIX YUCeN Ha KOOPAUHATHOH IMIIOCKOCTH 1 20 "enens
IMpodeccuss <KAcTpoHOM
79 ®opmyiia Myaspa. KopHu N-0i1 cTeNeHN U3 KOMILUIEKCHOT'O YHCIIa 1 20 nenens
80 ®opmyna Myaspa. Kopau N-oif ctenenn u3 KOMIIJIEKCHOTO YUCIIa 1 20 "enens
81 [MpuMeHeHne KOMITTIEKCHBIX YHCEeN TS PelieHus (GU3NIECKIX ¥ TEOMETPUIECKHX 3a1ad 1 21 nenens
82 Konrponsnas padora: "KommnekcHsie uncna” 1 21 nenens
83 HatypaJibHbIC 1 1IejIbIe Yrciia 1 21 nepena
84 HatypanbHble u nienble yncia 1 21 nenens
85 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEJIBIX YHCEN 1 22 nepens
86 [IpumeHeHne NPU3HAKOB IE€IMMOCTH LEJIbIX YUCEell 1 22 nenent
87 [Ipumenenue npuznakoB aenumoctu uensix yucen: HOJl u HOK 1 22 neniens
88 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ n HOK 1 22 Henens
89 [IpuMmeHeHre NpU3HAKOB AETUMOCTH LENbIX YUCEI: OCTATKH 110 MOJYJIIO 23 nepens




23 menens

90 [IpumeHeHre MPU3HAKOB JCIIUMOCTH EIBIX YHCEII: OCTATKH 1O MOTYITIO 1

01 [IpumeHeHne NPU3HAKOB JIETMMOCTH IeJIBIX YUCeNl: aNnropuT™ EBkiuaa i pemenus 3agau 1 23 "enens
B II€JIBIX YMCIIaX

92 KonTtponsHas pabora: "Teopus nemsix umcen” 1 23 Henens

93 Cuctema U COBOKYITHOCTh YpaBHEHHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-CJIEJICTBUS 1 24 nenent

94 Cuctema U COBOKYITHOCTh YpaBHEHH. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-CJIEICTBUS 1 24 nenend

95 OCHOBHBIE METOBI PEIICHUSI CUCTEM U COBOKYITHOCTEU pallMOHAIBHBIX YPABHEHUN 1 24 Henens

96 OCHOBHBIE METOIbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN UPPALMOHATIbHBIX YPABHEHUM 1 24 nepnens

97 OCHOBHBIE METO/IbI PEILIEHUs] CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHbIX YpaBHEHUN 1 25 nenens

98 OCHOBHBIE METO/IBI PEIICHHUS CHCTEM W COBOKYITHOCTEH IMOKa3aTebHBIX YpaBHEHHNA 1 25 Henens

99 OCHOBHBIE METO/IbI PEILICHHSI CUCTEM U COBOKYITHOCTEH JTOrapupMHUUECKUX ypaBHEHUIH 1 25 nefend

100 OCHOBHBIE METO/IbI PEIICHHSI CUCTEM U COBOKYITHOCTEH JTOrapupMHUUECKUX ypaBHEHUI 1 25 nenens

101 [IpumeHeHne cucTeM K pelIeHNI0 MaTeMaTHUECKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX 00sacTel 1 26 nenens
HAayKH U peaJIbHOW KU3HU, MHTEPIIPETALUs MOIY4YE€HHBIX PE3YyIbTaTOB

102 [IpumeHeHne CHCTEM K PEIICHUI0 MaTeMaTHYECKUX 3a1a4 U 3a/1a4 U3 PA3JIMYHbBIX 00JIacTel 1 26 nenens
HAyK{ U peasibHOW KU3HU, HHTEPIIPETALUS TTOIYYEeHHBIX PE3yIbTaTOB

103 [IpumeHeHre HEpaBEHCTB K PELICHUIO MaTEMATHYECKUX 3a/1a4 U 33/1a4 U3 pa3IuYHbIX 1 26 nenens
obnacTeil HayKH U pealbHOM KU3HU, MHTEPIPETALNs NOTYYEHHBIX Pe3yIbTaToOB

104 KonTponbhas pabora: "CrucreMbl palliOHAIBHBIX, UPPALIMOHAIBHBIX TOKA3aTEIbHBIX U 1 26 nenens
norapu(pMUUECKUX ypaBHEHUN"

105 ParyonanbHble ypaBHEHUS C TapaMeTpaMu 1 27 nepens

IIpodeccus «lItypman»




27 uenens

106 ParmonanbHbIe HEpaBEHCTBA € TTApaMeTpaMu
107 PanmonansHbie CHCTEMBI C TApaMeTPaMHU 27 Henens
108 WppanmoHanpHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 27 Henens
109 HppanroHanbHbIe CUCTEMBI C ITApaMeTpaMu 28 Hepens
110 Iloka3aTenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 28 Henend
111 [TokazaTenpbHBIC CUCTEMBI C TTApaAMETPAMH 28 Hepens
112 Jlorapudmuueckue ypaBHEHHs, HEPAaBEHCTBA C ITapaMeTpamMu 28 nepens
113 Jlorapudmudeckne CUCTEMBI € TTapaMeTpaMu 29 nenens
114 TpuronomeTpruyeckue ypaBHEHHs ¢ TapaMeTpamMu 29 nenend
115 TpuroHomeTpuuecKkue HEPaBEHCTBA C TapaMETPaMHU 29 Henens
116 TpuronomeTpruyeckre CHCTEMEBI ¢ TapaMeTpamMu 29 Henens
117 [TocTpoenue u uccinegoBaHUEe MATEMATHUYECKUX MOJIENIEN PEATTbHBIX CUTYAIlMi C IOMOILBIO 30 menemnst
YPaBHEHUH C IIapaMeTpaMu
118 [TocTpoeHue u ucciae10BaHUE MaTEMaTHYECKUX MOJIENIEH peaIbHbIX CUTYAIMi ¢ TOMOIIBIO 30 nenens
CHCTEM YpaBHEHHH ¢ mapameTpamu
119 [locTpoenue u uccaeI0BaHNE MAaTEMAaTHYECKUX MOJIENICH peaTbHBIX CUTYAIH ¢ TIOMOIIBIO 30 menens
CHCTEM YpaBHEHHH ¢ TapaMeTpamu
120 Konrtponsnas padora: "3agauu ¢ mapamerpamun” 30 Henens
121 [ToBTOpenue, 0600mIeHNe, CUCTEMaTH3aIMs 3HaHu: Y paBHEeHUA" 31 Henensa
122 [ToBTOpeHwue, 06001IeHNe, ccTeMaTr3anus 3HaHui: "YpaBHeHUs " 31 nenens




31 Henmensa

123 [ToBTOpenue, 06061eHNe, cucTeMaTu3anus 3HaHui: "YpaBHeHus. Cuctembl ypaBHeHU" 1

124 [ToBTOpenue, 06061meHne, cucreMatu3anus 3Hanuii: "HepaBencTna" 1 31 nenens
125 I[ToBTopeHnue, 06061IeHNE, CHCTEMAaTH3anKs 3Hanuit: "HepaBeHcTBa" 1 32 Henena
126 [ToBTOpenwue, o600mEeHne, cucTeMaTu3arys 3Hannii: "HepaBeHncraa" 1 32 nenens
127 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3Hanuit: "[IpousBogHas u e€ npumeHeHue" 1 32 nenens
128 [ToBTOpenue, 0600meHNe, cucTemMaTu3anus 3Hanuii: "IIponsBoaHas u e€ npuMeHeHue" 1 32 "Henena
129 [ToBTOpenue, 0600mIeHNe, cucTeMaTu3arus 3Hanuii: "IIpousBoanHas u e€ npuMmeHeHue" 1 33 nenens
130 IToBTOpenue, o6o01IeHNE, cucTeMaTH3alMs 3HaHui: "UHTerpan u ero npuMeHeHue" 1 33 nenend
131 [ToBTOpenue, 0600IIeHNe, cUCTEMaTH3aIMs 3HaHui: "OyHKIHH" 1 33 menmens

Ipodeccus «MHKeHEeP-NPOEKTUPOBIIHK»
132 [ToBTOpenue, 06061IeHNe, cucTeMaTu3anus 3HaHui: "OyHKkun" 1 33 nenens
133 I[ToBTopeHue, 06061IIeHNE, CHCTEMATH3aIKs 3HAHUIL: "OyHKIIH" 1 34 nenens
134 HroroBas koHTpoapHAs paboTa 1 34 nenens
135 HToroBast KOHTpOJIbHAs paboTa 1 34 nenens
136 [ToBTOpeHme, 0600IIeHNEe, CUCTEMATH3AIIS 3HAHUHA 1 34 genena
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136

HpI/IMeLIaHI/Ie 1.(DI/IHaHCI/ICT, CIICHHUAIHNCT I10 JIOTUCTUKE, aBUAKOHCTPYKTOP, aCTPOHOM, HITYPMAH, UHKCHCP-TIPOCKTUPOBIIUK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

MaremaTuka: anrebpa 1 Hayajla MATEMaTUYECKOT0 aHAIN3a, TEOMETPHSI.
Anrebpa v Hauana Marematudyeckoro aHanusza. 10-11 kiaccei: 0a30BbIi U
yriyosneHHbil ypoBau: yueOHuk / III.A. Anumos, FO.M. Konsarun, M.B.

Tkauépa [u ap.]. - 11-e uzn., crep. - Mocksa : [IpocBemenue, 2023. - 463, [1].

METOJIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

Anrebpa u Hauana MaremaTudeckoro ananmsa. 10, 11 kmace. YriayOaeHHbIH
ypoBeHb. MeToaunueckoe nnocodue (E.B. bynko, A.I'. Mep3sik, B.b.
[Tononckuii, M.C. SIkup); AkimmorepHoe o01ecTBo «31aTeabCcTBo
«[Ipocemenue»

Meroaudeckue pexkomennanuu (aBTopsl H.E.denoposa, M.B.Tkauera)
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET

* http://window.edu.ru/ DnekTpoHHast OMOIUOTEKA YICOHUKOB U
METOIMYECKUX MaTepPUAIOB

* http://www.math.ru Marepuaisl o maremMaruke B EquHON KOJIEKIIUN
G poBBIX 00pPa30BaATEIBHBIX PECYPCOB

* http://www.bymath.ne t I'azera «MaremaTtuka» M3gareasckoro groma

«IlepBoe ceHTAOPS»



* http://www.uztest.ru 3agauu o reomeTpun: HHGHOPMALMOHHO-TTOMCKOBAs
crcremMa

* http://www.problems.ru KomrmerorepHas MaTeMaTHKa B IIIKOJIC

* http://school.msu.ru Martemaruxka. [lIkona. bBynymee. Caiit yaurens
marematuku A.B. [lleBkuHa

* http://www.etudes.ru Marematndyeckoe oOpa3oBaHue: POIILIOE U
Hacrosiiee. HTepHeT OMOIMOTEKa 10 METOIMKE TIPEIOIaBaHMsI MATEMATUKH
* http://www.exponenta.ru [Toprax Allmath.ru — Bcs maTemarnka B 0OgHOM
MeCTe

* http://www.allmath.ru [TpuknagHas MaTreMaTHKa: CIIPABOYHHUK
MaTeMaTUYECKUX (pOpMyJI, MPUMEPHI U 3a7a4H C PEIICHUSIMHU

« http://math.rusolymp.ru 3aga4nuk 17151 TOATOTOBKH K OJIMMITHA1aM 110
MaTeMaTHKe

* http://tasks.ceemat.ru 3annmarenpHas MareMaTnka — OJUMIIHAJIBI, HTPHI,
KOHKYPCBI 110 MATEMAaTHKE IS IIIKOJbHHKOB

* http://www.math-on-line.com MaremaTn4eckue OJMMITHABI SIS
IIKOJIbHUKOB

* http://www.olimpiada.ru Marematnueckue OJIUMIIHAIBI M OJIMMITHATHBIC

3aJa4u



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/

https://ege.sdamgia.ru



