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HOACHUTEJIBHASA 3AIINCKA

VYuebHblil Kypc «Anredpa M Hadalla MaTEMaTHUYECKOTO aHaIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMeE CpPEIHEro ooIiero odpazoBaHus,
MIOCKOJIbKY, C OJHOM CTOpPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
U3YyUEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYTrOi CTOPOHBI, (hOopMUPYET
JIOTUYECKOE M a0CTPAaKTHOE MBIIUICHHE O0YYaloIIMXCA Ha YPOBHE, HEOOXOIUMOM
JUTIsl OCBOEHUSI MH(GOPMATUKK, OOUIECTBO3HAHUSA, UCTOPUHU, CIOBECHOCTU U JAPYTUX
IUCIMIUIMH. B paMkax aaHHoOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEpCAIbHBIM SI3IKOM COBPEMEHHOH HayKH, KoTopas (QOpMyJIHpYyeT CBOU
JNOCTUKEHHUS B MaTeMaTHYeCKou Gopme.

VY4eOHbIlt Kypc anreOpbsl U Hayajd MaTEMaTHYECKOro aHalu3a 3aKJaJbIBaeT
OCHOBY JJI YCIEUIHOI'O OBJaJACHHUS 3aKOHaMU (U3UKHU, XHUMUHU, OHOJIOTHUH,
NOHMMAaHUSI OCHOBHBIX TEHJEHINI Pa3BUTHUS SKOHOMUKH M OOIIECTBEHHON JKU3HH,
NO3BOJISIET OPHUEHTUPOBATHCA B COBPEMEHHBIX HUMPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIIb30BaTh UX Ui JaybHeiliero oOpa3oBaHUs U B
MOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajeHHe aOCTPAKTHBIMH MU JIOTHYECKH
CTPOrMMHU KOHCTPYKLMSIMHU ajireOpbl M MAaTeMAaTHYE€CKOro aHaji3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHMHHOCTH, JOKA3bIBaTh
YTBEPAKAECHUSA C MOMOIIBI0 MHIYKIIMU U PacCyKIaTh NEAYKTUBHO, UCMOJIb30BaTh
00001IeHe U KOHKpETH3aluio, a0CTparupoBaHHWE M AaHAJIOTUIO, (OPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBILIEHHE.

B xoxe u3yuyenus yueOHOro kypca «Anrebpa M Hadajla MAaTeMaTHYE€CKOIro
aHaJin3a» 00ydarollMecs: IMOJY4aroT HOBBIM ONBIT PELIEHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOEHUSI MAaTEMATUUYECKUX MOJEJIEH peajbHbIX CHUTyalui,
UHTEPIpPETAlMd  TOJYYEHHBIX  pEHIeHW, 3HAKOMSTCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE, HAYKE M HUCKYCCTBE, C
BBLIAIOIIMMUCS MATEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPAMHM.

VY4eOHblli Kypc 00JIajaeT 3HAUUTEIbHBIM BOCHHUTATEIbHBIM IMOTEHILIUAJIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 ydeOHbli Marepuain, CHocOOCTBYIOIIMIA
(GbopMHUPOBAaHUIO HAYYHOI'O MHMPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NESTENbHOCTH, TpeOyromeld MNpPOAOHKUTEIbHON — KOHIEHTpAllM  BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 34  IOJIYYEHHBIN
pe3ynbTar.

B ocHoBe Meronuku oOydeHHs anredpe M HadajlaM MaTeMaTHYEeCKOro
aHaJIM3a JISKUT AESTeIbHOCTHBIN NPUHIUI 00yUYeHUs.

B crpykType yuebHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaNM3a» BbIAEIEHBI CIENYIOUIME COAEPKATENbHO-METOAUYECKHE TuHUU: «Yucna
U BBIUUCIEHUS», «DyHKIIUU U rpaduku», «YpaBHEHUs U HEpaBEeHCTBa», «Hauana
MaTEMaTUYECKOr0  aHanu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIePKATEIbHO-METOIMYECKHE JIMHUM U3YYaloTCid Ha MPOTSKEHUU [IBYX JIET
oOydeHMs] Ha YPOBHE CpelHero oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JIpYT Ipyra U MOCTENEHHO HACHIIIASCh HOBBIMM TeMaMu U pazjenamu. JlaHHbIN
y4eOHBI KypC SIBISETCS WHTEIPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cede
COJIep)KaHME HECKOJbKUX MAaTeMaTHYECKHX JMCUMIUIMH, TaKMX Kak aiureopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUI aHaJIU3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaromiuecsi OBJaaeBalOT Bc€ Ooiee
IMIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIEI0BaTeNbHO (hopMHUpYyeTCa U
COBEPIIEHCTBYETCS yYMEHUE CTPOUTh MAaTeMaTHYECKyI0 MOJElIb peajbHON
CUTYallUH, IPUMEHSATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4eOHOro Kypca, JUis
pEeLIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MaTeMaTHYECKOM 3a/lauu, a 3aTeM
UHTEPIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MeTOAMYECKass JMHUA «Yuclia U BBIYKMCICHUS» 3aBeplIaeT
(dbopMUpOBaHUE HABBIKOB MCIOJIB30BAHMS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaToO Ha YPOBHE OCHOBHOI'0 00111ero oopazoBanusi. Ha ypoBHe cpennero oduero
oOpa3oBaHus 0co0O€ BHUMaHWE yAemsieTcs  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBHBIX BBIYHCICHHMA, BKIIOYAIOMIMX B Ce0sl MCIOIb30BAHUE PA3IUYHBIX
dbopM 3amucu 4yHcClia, YMEHUE JeNaTh MNPUKHUAKY, BBINOIHIATH MPUOIMKEHHBIE
BBIUMCIICHHS, OLEHUBATh YUCIIOBBIE BBIpAXKEHMs, pabOTaTh C MaTEeMAaTHYECKUMU
KOHCTaHTaMHU. 3HAKOMbBIE OOYYaromMMCA MHOXECTBA HATYpPaIbHBIX, IIETBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceln. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crenu(puyYecKue 3aJayd M OIepalMu: JIeJIeHHE Haleo,
OIEpUPOBAHUE OCTATKAMHM HAa MHOXECTBE LENbIX 4YHCET, OcOoOble CBOMICTBa
palMoOHANTBHBIX M UPPAIMOHANBHBIX YHCEN, apu(METHIECKUE OMEpaIiu, a TaKKe
U3BJICYEHUE KOPHSA HATYpaJbHOM CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEMBIX YHCENl HU
3HAaKOMCTBY C BO3MOXKHOCTSIMHU MX MPUMEHEHHS ISl PEIICHUs pa3iNYHbIX 3a7ad
dbopMupyeTcsi pe/cTaBleHue O €IUHCTBE MAaTEMaTUKH KaK HAyKHM M €€ poJid B
INOCTPOEHUU MOJIENEeH pealbHOro MHpa, HIMPOKO HCIOJB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHHsS] M HEPABEHCTBA» pEATU3YyeTCs Ha MPOTSKEHUHU BCEro
oOy4eHHs] Ha YPOBHE CpeIHEro oOIero o0pa3oBaHUs, MOCKOJIbKY B KaKIOM
pasnene IlporpamMmbl MpenycMOTpPEHO pELIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynbTaTe OOy4YarOIIMECS OBJAACBAIOT PA3JIMYHBIMM METOJAMH  PELICHHUS
palMoOHANBbHBIX, HUPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTAapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3ajad,
cojepkamux mnapamerpel. [lodydeHHbIEe yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHUN (YHKIMI C TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPHUKIAIHBIX



3a7a4 U1 3a7a4 Ha HaXOXJEHHWE HauOOIbIIUX M HAUMEHbBIINX 3HAYEHUU (PYHKIUU.
JlanHasi coneprkarenibHasi IMHUSL BKJIIOYAeT B ce0s Takxke (OpMUpPOBaHHE YMEHUMN
BBIMIONIHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPAMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAKXKE BBIPAKCHUHN,
COJIepKAIUX CTEeNeHH W Jiorapudmsel. brarogaps M3ydeHUIO anredpandyecKkoro
MaTepualia  NPOUCXOJIUT  JaJibHEWIIee  pa3BUTHUE  ANTOPUTMUYECKOTO |
a0CTPaKTHOTO MBINIJIEHUSI O0y4YaromuXxcsa, (GOPMUPYIOTCS HABBIKU JIE€TYKTUBHBIX
paccyxneHui, pabOTBl ¢  CHMBOJBHBIMH  (opMamMH,  MPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. AnreOpa
npeniaraetr d(PQPEeKTUBHbIE HWHCTPYMEHTBI JUIsl PpEHICHUS NPAKTUYECKUX U
€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(PMUYECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOWCTB
U rpauKOB, UCIOJIb30BaHUE (DYHKIMI JUIsl pemieHus 3a7ad U3 APYrux y4eOHbIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK W C PEIICHHEeM YpaBHCHWU W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
ynensiercs (POPMHUPOBAHUIO YMEHUS BbIpaKaTh (POpMyJIamMu 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMK BEJIMYMHAMH, KCCIICIOBATh TOJYyYCHHBIE (QYHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3TON coJep>KaTebHON JIMHUU HalEleH Ha pa3BUTHE YMEHUMN
¥ HaBBIKOB, ITO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEXIy BEIWYMHAMHU B
paziuuHoi ¢dopme: aHAIUTUYECKOU, Tpaduueckoi u ciioBecHoil. Ero msyuenue
CIIOCOOCTBYET ~ Pa3BUTUIO  AJNTOPUTMHUYECKOTO MBIIUJIEHUS, CIHOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3ALIUH, UCTIOJIb30BAHUIO aHATIOTUHA.

ConepxxarenpHasi nuHus «Hawyana MareMaTuyeckoro aHajnzay MO3BOJISIET
CYIIIECTBEHHO PACIIUPHUTHh KPYT KaK MAaTEeMAaTHYCCKHX, TaK M MPUKIAIHBIX 3ajad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK y HUX TMOSBISETCS BO3MOXXHOCTH CTPOUTH
rpa@uKy  CIOXKHBIX (YHKIMA, ONpEAeNasTh MX HAWOONbIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOMAnau (Guryp m oO0OBEMBI Tel, HaXOAUTh CKOPOCTH W
yCKOpeHHsI TpoueccoB. JlaHHas copepkareiabHas JIMHUS OTKPHIBAET HOBbIE
BO3MOKHOCTH TIOCTPOCHHMSI MAaT€MAaTHYeCKHX MOJeled pealbHbIX CUTYyalui,
MO3BOJISIET HAXOJUTh HAWJIydlllee pEIIeHHEe B MPUKIAIHBIX, B TOM YHCJE
COLIMAJIBHO-DKOHOMHMYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTpPaKkTHOro, (HOpMaibHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHUI pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniuecs y3HaIT O



BBITAIOIINXCS PE3YJIbTaTaX, IMOTYYEHHBIX B XOJE Pa3BUTHUS MaTeMaTHUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0s DJIEMEHThl TEOpPUU MHOXKECTB M MAaTeMaTHYEeCKOW JIOTMKH. TeopeTuKo-
MHOYKECTBEHHBIE TIPECTABICHHS MPOHU3BIBAIOT BECh KYPC IIKOIHHON MAaTEMAaTHKHU
U TpeljiaratoT HamOoljiee YHUBEPCAIbHBIA S3bIK, OOBEAUHSIOMIUA BCE pPA3IEIibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCIMIUIMHBL M WX TNPWIOKEHHs B eAuHoe 1enoe. [losromy BaxHO gath
BO3MOXKHOCTh OOy4YaloIIeMycsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAyKd CleayeT IMpHU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHUM U CIEOBAHUE OMNpPEACIEHHBIM
npaBUjaM  TOCTPOCHHMS  JOKa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILICHUS
00yyarouuxcs, MO3BOISET UM CTPOUTH CBOM PACCYKJIEHUSI HA OCHOBE JIOTMYECKUX
npaBmwiI, GOpMUPYET HABBIKA KPUTHUECKOT'O MBITTUICHHS.

B yueOHOoM kypce «AnreOpa u Hayaja MaTEMaTHYECKOrO aHajIu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJEIMPOBAHHUS, KOTOpPbIE MPHU3BaHbBI
CcrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peabHBIX
CUTyaIlii, MCCIENOBAaHUS STHUX MOJENEH C MOMOIIbI0 amnmapara aireOpsl u
MaTeMaTUYECKOTO aHalin3a, WHTEepIpPEeTaliy MOMyYEeHHBIX pPEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KXKJIBIN U3 Pa3/IeloB MPOTrPaMMBbI, TOCKOJIbKY BECh MaTepHall
y4e0HOTO Kypca IMPOKO WCIOJB3YeTCs I PEIICHHS NMPUKIAAHBIX 3anad. [lpu
pEIIEHn:  peanbHBIX  NPAKTHMYECKUX  3a7ad  oOydaromuecss  pa3BUBAIOT
HaOII0JaTeNbHOCTh, YMEHHE HAaXOIWUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONIb30BaTh ~ AHAJOTHIO, 0000maTh W KOHKPETU3MPOBATH  MpOOJieMy.
HestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHUS MPUKIATHBIX 3a7a4
OpTraHM3yeTCs B IpoIecce U3yUEHHs BCEX TeM Y4eOHOro Kypca «Anredpa u Havyasa
MaTeMaTUYECKOTO aHaTN3ay.

Ha wusydenne yueOHOro Kypca «AnreOpa W Havajla MaTeMaTHYE€CKOTO
aHanuza» orBoauTcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIIO).



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucia 1 BBIYMCICHUSA

Paunonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Tepuoandeckue aApodu. [Ipumenenue npoOel M TPOLEHTOB IS
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTPACIIEN 3HAHUUN U PEaIbHOW KU3HH.

JleiicTBUTENBbHBIE YHCHIA. PalnWOHaNbHBIE W HUPPALMOHAIBHBIE 4YHUCIA.
ApudmMernyeckre  omnepalud € JEACTBUTEIBHBIMU  yuciaamMu. Moayib
JEUCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYMCIICHUS, MPAaBUIIa
OKPYTJICHHUs], IPUKUKA U OLIEHKA PE3YyJIbTaTa BIYNCICHNMN.

Crenenp ¢ wensiM nokaszareneM. bunom Herotona. HMcnomb3oBaHue
noaxosien popMbl 3aMuch TEUCTBUTENbHBIX YHCEN JIJISl PEIICHUs TPAKTUYECKUX
3a/71a4 U MPEJCTaBICHUS JaHHBIX.

ApupmMernuecknii KOpeHb HaTypAJTIbHOM CTENEHU U €ro CBOICTBA.

Crenenp € panuMOHAJIBbHBIM IIOKa3aTelneM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM ITOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsITUUHbIE W HaTypalbHbBIE
aorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YMCJIIOBOTO apryMEHTA.

YpaBHeHUs] U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE NIpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb
ypaBHEHHs. PaBHOCWIIBHBIE ypaBHEHHMS W ypaBHEHHUsA-cleACTBUA. HepaBeHCTBO,
pelIeHrnEe HEPABEHCTBA.

OCHOBHBIE METO/IbI PEICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrOWwIEeHbl OT OJHOW II€PEMEHHOHU. JleleHne MHOrowieHa Ha
MHOIOWIEH ¢ ocTarkoM. Teopema be3y. MHorowiensl ¢  LEIbIMHU
koadpunmenramu. Teopema Buera.

[IpeoOpa3oBaHusl YHCTOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHN U KOPHHU.

NppanmonansHeie YPaBHEHHSI. OcHOBHBIE METOZBI pemenus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHEHUM.

[Ipeobpa3oBanre BbIpaKEHHM, COEPKAIINX JTOTapr(MBI.

Jlorapupmugeckue ypaBHEHUS. OCHOBHBIC METOJIbI peIIcHUS
jgorapu(MUYECKUX YpaBHEHHI.

OcHoBHbIE TPUTOHOMETPUUYECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUM. PellieHne TPUroHOMETPUIECKUX YPABHEHHI.



Pemrenne cucrem JIMHEMHBIX ypaBHEHHMH. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIUHCICHHUE €r0 3HAYEHUS, IPUMEHEHUE OINMPEACIUTENS I PELICHUS
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PellleHne NpuKIagHbIX 3aJad C IOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccimenoBaHne MOCTPOEHHOM MOJENU C
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHnne MaTeMaTUYECKUX MOJEIEN peaJbHOM CUTyalUMH C IOMOILBIO
YPAaBHEHHMM M HEpaBEHCTB. lIpumMeHeHHE ypaBHEHHM W HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajad W3 pa3judHbIX 00JacTel HAayKUu W pealbHOM
KU3ZHU.

DYyHKIUHN U TPaPUKHU

@yHKusA, crnocoObl 3agaHus (yHKIMU. B3aumHO oOpaTHble (YHKIMH.
Komnozummss @ynkuuit. I'paduk  QyHKIuu. OneMeHTapHble NpeoOpa3zoBaHUs
rpaduKoB QyHKITUH.

OO6nacth ompeneneHuss ¥ MHOKECTBO 3HaueHWW ¢GyHKkumu. Hymu dyHKImm.
[TpomexxyTku 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
¢yukuuu. IIpomMexXyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHHHMYMBbI
¢bynkiuu. Hanbomnpiee n HauMeHbIIee 3HaYeHUST QYHKIIMUA HA TPOMEKYTKE.

JluneitHasi, KBaapaTuyHasi W ApOOHO-TMHEHHAs (PYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNE U TOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIMS ¢ HATypajdbHBIM U IIEJIbIM MoKa3aTeneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa U rpaduK KOpPHS N-OM CTENEHM Kak (YyHKIMH OOpaTHOU
CTEIICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zatenbHast W jorapupmuyeckas (yHKUHUHU, MUX CBOWMCTBA M TpadUKH.
Ncnonb3oBanue rpagukoB GyHKIMMA 7151 peLICHUsT YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OIpPENEIECHUE TPUTOHOMETPUUYECKUX
(YHKIIHI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJbHBIX IMPOLECCAX U SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajIu3a

ITocnnemoBaTelIbHOCTH, CIIOCOOBI 3aJaHUsS ITOClIemoBaTeNbHOCTEN. MeTton
MaTEeMAaTU4YECKON VHIYKIIH. MoHoTOHHBIE 17} OTpaHUYECHHBIE
MOCJIENOBATENBHOCTH. VICTOpHST BO3HMKHOBEHHS MAaTEMATHYECKOIO0 aHAINA3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpudeckas nporpeccus. Cymma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
Mporpeccuu. JIMHEUHbIN U YKCITOHEHIHAIBHBIN poCcT. Huncio €. PopMyJia CI0KHbBIX
npoueHToB. Mcnonp30BaHWE TPOrpeccHMU JUId  PELICHUS pealbHBbIX 3a1ad
IIPUKJIIAIHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcCTBAa. TouykM paspbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GYHKUMHA HENpEephIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB Il DPEUICHHWs HEpPaBEHCTB. lIpuMeHeHHne CBOMCTB HENpPEpPBIBHBIX
byHKIMN U1 pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHrne, reOMeTpUIECKuil u
(bu3MUeCcKil CMBICT POU3BOIHON. Y paBHEHHUE KAacaTeIbHOU K TpaduKy QyHKIIUU.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IponsBogHass  CymMBl,
NPOMU3BECHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

MHo)kecTBO, oOllepaluyu HaJ MHOXKECTBAMU M HX CBOMCTBA. Jlnarpammel
Oiinepa—Benna. [IpuMeHeHHEe TEOPETHKO-MHOMXKECTBEHHOIO ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPHU PEUNICHWH 3aAad W3 JPYTHUX
y4€OHBIX MTPEAMETOB.

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

11 KJIACC

Yucsia 1 BBIYUCJICHUS

Harypanbnbie u uenvie uucna. [IpuMeHeHre TPU3HAKOB JEITUMOCTH LEIBIX
yycesl, HauOonpImuii obmmi aenutens (mamee — HOJl) m HanmMmenbimee oOiiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayinto, anroputMa EBkinaa ajist pemieHus
3a/1a4 B IIEJIBIX YHCIIAX.

Kowmrmnekcupie uucna. AnreOpawdeckass W TPUTOHOMETpHUYECKas (POPMBI
3alIUCH KOMIUIEKCHOrO 4Hcia. ApudMeTHUecKHue OIepalud C KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHn u3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJIs PeIICHUs (PU3NIECKUX U TEOMETPUYECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

Cucrtema ¥ COBOKYNHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBI-CIEACTBUA. PABHOCUIILHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  ITOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PelieHne TpuroHoMeTpuyecKuX HEPABEHCTB.

OCHOBHBIE METOABl PELICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PELICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW pPaldOHAIbHBIX,
UppalMOHANBHBIX, OKA3aTEIbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPAMHU.



[IpumeHenue  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a/Jad M 3aJlad W3 pa3judHbIX 00JlacTel HAayKH W pealbHOM
KU3HU, THTEPIPETALUS [TOTYUYECHHBIX PE3YJIHTATOB.

DOyHkuuM U rpapuxu

I'padux kommozuuum GyHkui. ['eomerpuueckue oOpa3bl ypaBHEHUU U
HEPABEHCTB HA KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QPyHKIINN, X CBONCTBA U TpadUKH.

I'papuueckne meTonpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/IbI PELIEHUS 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (QYHKIUN JUIsI UCCIENOBAHMUS TPOIECCOB U
3aBUCUMOCTEM, KOTOpHbI€ BO3HHUKAIOT IMPHU PEUICHUU 3a/ad U3 APYTHX y4eOHBIX
MPEAMETOB U PEATTbHOM KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre Mpou3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
KcTpeMyMbl.  HaxoxaeHue  HawOONBIIET0 W HAWMEHBIIEro  3HAYCHUU
HENPEPHIBHON (PYHKITUU HA OTPE3KeE.

[IpumeHeHne NPOU3BOIHON JUJISI HAXOXKJICHUS HAWIY4dlIEero pelIeHUus B
NPUKIAIHBIX 3a/ladax, Uil ONpPENENICHHs] CKOPOCTM U YCKOpPEHHMs IMpoIecca,
3a1aHHOTO (HOPMYJIIOH WK TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. IlepBooOpa3HbIe
areMeHTapHbIX QyHKIuH. [TpaBuna HaxoXIeHUS TIEPBOOOPA3HBIX.

Wnrerpain. ['eomerpuueckuii CMBICIT UHTErpala. Brruucnenue
onpeaenéHHoro uarerpaia mno ¢popmyne Hetorona-JleOnuia.

[IpumeHeHue uHTErpana sl HaXOXKACHUS IUIONIaAed IJIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepst pemenuit auddepeHnuaibHbiX ypaBHEHUH. MaTtemaTtuyeckoe
MOJIETUPOBAHUE PEATBbHBIX TPOILECCOB C TOMOIIBI0  auddepeHImaibHbIX
YPaBHEHHM.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHSA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YIJIYBJIEHHBII VPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKOMN MO3ULKMK 00YYaIOLIErocsi KaK akTUBHOT'O U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  oOIecTBa,  MNPEACTaBIEHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp TPaxJaHCKOro oOmiecTBa (BBIOOPBL, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C HX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPAXKTAHCKON HICHTUIHOCTH, YBOKCHHS K
OPOLUIOMY M HACTOSAILIEMY POCCHUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILEHHE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUICKOM MaTeMaTU4YECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIDKCHHUHM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS :

OCO3HAHME JTYXOBHBIX IEHHOCTEH pOCCHUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUSA, 3THUYECKOrO IMOBEICHHS, CBA3aHHOI'O C MPAKTUYECKUM
OPUMEHEHUEM JIOCTH)KEHUII HayKH U JACSITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOIO BKJIa/ia B MOCTPOECHHUE YCTOMUMBOIO OyIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3a]ad, PELICHUH, pacCyKIECHUH, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM aCMEeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) pu3uvyecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUSI TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpECAX 310pOBOIro U 0€30MacCHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILLIEHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHUTaHHUE, COANAHCUPOBAHHBIA PEXUM 3aHATUH U
OTJIbIXa, peryisipHas (u3nveckass akTUBHOCTH), (PM3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CHOPTUBHO-030POBUTEIBHON J1€SITENIbHOCTBIO;

6) Tpy10BOIr0 BOCIUTAHMSI:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTH TPYAOJIOOUS, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANIBLHONW  JESATENLHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBLIN BBIOOP
Oynymedt mnpodeccudn W pean30BBIBATH COOCTBEHHBIE >KMU3HEHHBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTH K  MAaTeMaTHYEeCKOMY  OOpa3oBaHUI0 U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MIPAKTUYECKUX 3aJ1a4 MaTEMaTUYECKOM HApaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMSA

c(hOpMUPOBAHHOCTh  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIHUSHUA
COLIMAJIbHO-DKOHOMHYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLIMAIBLHOMN
Cpellbl, 0OCO3HAHMUE TJIO0AIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIIeM, OpHUEeHTAIUS
HAa TPUMCHEHHE MATEMaTHWYeCKWX 3HAHWW IS pEmIeHHs] 3a1ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIAHUPOBAHUE IIOCTYIKOB U OIICHKM HX BO3MOXHBIX
MOCJIEICTBUM ISl OKPYKAIOIIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH W OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTEMaTUYECKOM HayKHh Kak cgepbl YelIOBEUeCKOW eATeNbHOCTH, ATaloB €&
pa3BUTHUS M 3HAYMMOCTH ISl Pa3BUTUSl LIMBWIM3AIUU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH M MATeMaTHYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEAO0BATEIbCKYIO JEATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbBTATBI

Ilo3naBaTe/ibHbIe YHHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble Jornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHUYCCKUX
OOBEKTOB, TIOHATHH, OTHOIIEHWH MEXIYy TOHATHAMH, (POpMyIHpOBaTh
OTIpeIeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBaHWsI /711 0000IIEHHs M CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIUMOTO aHATHN3;

BOCIIPHHHMATh,  (OpPMYIUPOBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIBHBIC i OTPHUIIATCIIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIHE, YCIIOBHBIC,

BBISIBIISITh MATEMaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONECHUSAX W YTBEPKICHUSX, MpEAJiaraTh KPUTCPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHNI;

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

IPOBOJIUTH CAMOCTOSITENILHO JIOKAa3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPIKICHHIM
(IpsiMBIE U OT MPOTHBHOTO), BHICTPAUBATh apTyYMEHTAITUIO, PUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBIOWpaTh crmoco0 perneHust y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  peIIeHUs, BbIOMpaTh HauOoOJee MOAXOMANUHA C  Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUEB).



ba3oBble ucciaegoBaTe/bCKue 1efiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEILCKUNH HHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (DUKCHUPYIONIME  MPOTUBOpEYHE,  IpodJIeMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (OpPMHpPOBATH TUIOTE3y, APTyMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, sSBJICHHUs, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITY 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yJibTaTaM
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIEHHUIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTUE TMPOIECCa, a TaKKe BbIJIBUIaTh
MPEANOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISBIIATH AChUIINTHI MH(POpMAIMK, JTaHHBIX, HEOOXOAUMBIX JIJII OTBETa Ha
BOIIPOC U JIJI pEUICHUS 3a]1a4H;

BBIOMpaTh MH(POPMALIMIO U3 UCTOUYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATD,
CHUCTEMAaTHU3UPOBATh W HMHTEPHPETUPOBATh HHGPOPMAIIUIO Pa3IUYHBIX BHJIOB U
dbopM IpeIcTaBICHNS,

CTPYKTYpHUpPOBaTh HH(OpMAINIO, MPEACTABISAThL €€ B pa3lIuyHbIX (opmax,
WJUTFOCTPUPOBATh IpaduuecKH;

OIICHUBATH HaJIEKHOCTh nHopManu 1o CaMOCTOSATENBHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUA

OO0menne:

BOCIIPUHUMATH U (POPMYIIUPOBATH CY>KJI€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMd OOIIeHMsI, SICHO, TOYHO, I'PAaMOTHO BBIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh IOSCHEHMS 110 XOMY PEUICHUs 3aJayH,
KOMMEHTUPOBATH MOTYyYECHHBIN pE3yJIbTaT;

B X0/€ OOCYXIEHHs 3a/1aBaTh BOIPOCH! MO CYHIECTBY OOCYKIAe€MOU TEMBI,
npoOJsieMbl, pellaeMol 3a/Jayd, BbICKA3bIBaTh MWJIEH, HAIllEJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIITh CBOU CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
auanora, oOHapy>KMBaTh PAa3IMYM€ U CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3a1a4i, dKCIIEPUMEHTA, UCCIEN0BaHNUA,
IPOEKTa, CaMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIEHHA C YYETOM 3a/1a4y
IPEe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUU.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE [1eiiCTBUSA



Camoopranusanus:

COCTAaBJIAThH IIJIAH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBAThH
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMM  TIO3HABATEJIBHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPINAEMbIX JICUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOTMPOBEPKH, CAMOKOHTPOJISI TpoOIlecca W Pe3yybTaTa PEIICHHS
MaTeMaTH4YE€CKOM 3aJauu;

NPeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWICHHBIX OIMMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIN M YCIOBUSAM, OOBSICHATH PUUHHBI
JOCTHXKEHUS WA HEJIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHJIUBHIYaJIbHOU
paboThl mMpU pelieHuH Y4eOHBIX 3ajay, MPUHUMATh 1eb COBMECTHOMU
JESTENHHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pachpeneisiTh
BUJIbI paboOT, JOroBapUBaThCs, OOCYXJAaTh NPOLECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX dopmax paboThl (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIIIOJHATh CBOIO YacTh pPabOTBI U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIC€HAMH KOMAaHbI, OIICHUBATH
KauyeCTBO CBOETO BKJIajJa B OOMIMU MPOIYKT IO KPUTEPHUSIM, CHPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kjacce oOyyaromuics TOJYYHUT CJEAYIOIINE
OpeaMeTHbIE Pe3yibTaThl MO OTJACIBbHBIM TeMaM pabodell mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTEMaTHYECKOr 0 aHAIIU3a»:

Yuciia 1 BBIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH TMOHSTHAMHU: PAIlMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALMOHAIBHOE YHCIO, MHOXECTBA
PalMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pElIeHUs NPUKIAIHBIX 3a/ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHATH NPUOINAKEHHBIEC BBIUUCIICHHUS, IPABWIIa OKPYTJIICHHUS, IPUKUAKY U
OLICHKY pe3yibTara BEIYUCICHUN;



CBOOOJIHO OMNEpPUPOBaTh TOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMUCH ACHUCTBUTEIBHBIX YHCEI JJI PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OTEPUPOBATH TMOHATHEM: apUPMETUUSCKUNA KOPEHb HATypalbHOMN
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATHUEM: CTETICHDb C PAIMOHAIILHBIM MTOKA3aTeeM;

CBOOOJTHO OINEPUPOBATH TMOHATUAMH: JIOTapudM Uucha, AECATUYHBIE W
HaTypajbHbIE JJOrapu(Msbl;

CBOOO/IHO OMEPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHIEHC
YHICJIOBOIO apryMEHTA;

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

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITUSMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3jIUYHbIE METONBI PEIICHUS pPAIMOHAIBHBIX H JPOOHO-
pallMOHAIBHBIX YpPAaBHEHUH, NPUMEHATh METOJI HHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH TMOHATHUSAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJIEH C UEeIbIMU KO3(DPUIUEHTaMU, KOPHH MHOTIOYJICHA, HPUMEHSThH
JIEJICHHE MHOTO4YJIEHa HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISL PELLICHUS 3a/1a4;

CBOOOJTHO ONEPHUPOBATH TOHATHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, ONPEACIUTENbh MAaTpULbl 2 X 2 W €ro TEOMETPUUYECKUU CMBICI,
WCIIOJIb30BAaTh CBOWMCTBA ONpEAEHUTeNs 2 X 2 sl BBIYMCICHUS €ro 3Ha4YeHUs,
IPUMEHATh ONPEACIUTENIN JUIsL PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
WCCIIEIOBaTh MOCTPOCHHBIE MOJECIA C TMOMOIIBIO MATPHUILl U ONPEACITUTEICH,
WHTEPIPETUPOBATH MOJIYUYECHHBIN PE3yabTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUM C KOPHSAMH JUIsl TNPeoOpa3oOBaHUS
BBIPAKCHUM;

BBITIOJIHATH NMPE0OPa30BaHMS YUCIOBBIX BRIPAXKEHUM, COEPKAIIUX CTEIECHHU C
palMOHAJIbHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB U1t npeoopa3oBaHus
Jorapu(MUIECKUX BBIPAKECHUN;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HppallMOHAJbHbBIC, TOKa3aTelbHbIE U
jgorapu(MUUYECKUE YPaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOIIbI0 PABHOCHIIBHBIX
IIEPEXOJ0B WA OCYLIECTBIISAS IPOBEPKY KOPHEW;



OPUMEHSATH OCHOBHBIE TPUT'OHOMETpUYECKUE (POPMYIBI A IpeoOpa3oBaHuUs
TPUTOHOMETPHUUYCCKHUX BBIPAKCHHI;

CBOOOJTHO ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
NPUMEHATh  HeoOxomumbie  GOpMYJIBl  JUIsl  PEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJIETUPOBATh pEalbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTABIISATH
BBIPOKECHUSA, YpPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WUCCIEA0BATh
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM alnapaTa aireOphl.

DYyHKIUHN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHIATHAMU: (PYHKIIUS, CIOCOOBI 3a/jaHusl (PYHKIIHUH,
B3aMMHO OOpaTHble (DYHKIIMH, KOMMO3UIMSA (QYHKIUH, Trpaduk (QyHKIIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE IPeo0pa3zoBaHus rpa@uKoB (HyHKIIHIA;

CBOOOIHO OIEPUPOBATh MOHATUSAMU: O0OJACTH OMpPENCICHHUS W MHOXXECTBO
3HaUYCHUU QYHKIMH, HYIH QYHKIUU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMH: UETHBIE U HEYETHbIE (DYyHKIUH,
nepruoauIecKre (HYHKIMH, MPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (YHKIIMK, HaumOonblllee M HaWMMEHbIee 3HaueHWe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CTENEHHAsT (DYHKIHS C HATYypaIbHBIM H
[ENbIM TOKa3aTesneM, rpaQuk CTENeHHOW (YHKIMUA C HATYpadbHBIM U LEIbIM
nokaszateneM, rpaduk KOpHA n-oi CTerneHW Kak (QYHKIUU OOpaTHOW CTENeHH C
HaTypaJbHBIM ITOKA3aTENIEM;

OTepUpPOBAaTh TOHITUSMU: JMHEWHAs, KBaJpaTHYHAs WU JPOOHO-IMHEHHAS
(GYHKIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHNE U TTOCTPOCHUE UX IPa(HKOB;

CBOOOIHO OMEpUPOBATh MOHATHIAMH: IOKa3aTelbHas W Jorapudmuyeckas
GbyHKIIMK, WX CBOMCTBA U TrpaduKH, HMCIOIb30BAaTh MX T'PaPUKUA [JIs PEIICHHUS
YPaBHEHUI;

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTbD,
orpeneNieHne TPUTOHOMETPHUYECKHUX (DYHKIMI YUCIOBOTO apryMEHTa;

UCMOIb30BaTh TIpauku GYHKIUN IS HCCIENIOBAaHUS TIPOLIECCOB U
3aBHUCHUMOCTEHM NpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBIX MPEAMETOB U pealbHON
KHU3HU, BBIpAXKaTh (HOPMyJIaMU 3aBUCUMOCTH MEXAY BETHUNHAMMU;

Hauana MaTeMaTH4ecKOIro aHAIU3A:

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: apudMeThdeckass U TeoMeTpudecKas
nporpeccusi, 66CKOHEYHO yObIBaIOIIasi T€OMETPUUECKasi IPOrpeccusi, TNHEHHBIN U
AKCIIOHECHIIMATBLHBIA POCT, OpMyJia CIOKHBIX MPOICHTOB, UMETh MPEICTaBICHNE
0 KOHCTAaHTE;

UCIIONIb30BaTh MPOTPECCHH JJIA PEHICHUS PEalbHBIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOCJIEI0BATENBHOCTD, CIIOCOOBI 3a/1aHUS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEA0BATEIBLHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMaTHMYECKOrO aHalW3a KakK aHaln3a
OECKOHEYHO MaJIbIX;

CBOOOJHO OINEPUPOBATH MOHATHUSIMH: HENPEPBIBHbIE (PYHKUUHU, TOYKH
paspbiBa rpaduka QyHKIIMHU, aCUMOTOTHI rpaduka HyHKIUH;

CBOOO/IHO OIEepUpOBaTh MOHATHEM: (YHKIUS, HENpEepbIBHAs Ha OTpPE3KE,
OPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH JJI PEIICHUS 3a/1aY;

CBOOOJHO OIEpPUPOBATh MOHATHUAMM: TiepBasi W BTOpas MPOU3BOJHBIC
byHKIIMH, KacatenbHas K rpaduky QyHKIUN;

BBIYHCIISATH IIPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMITO3HIIUH
IBYX (DYHKIIMI, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

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

MHoKecTBAa H JIOTHKA:

CBOOOHO  OMEpPHpPOBATh  MOHSATHUSIMHU: MHOXECTBO, OMNEpaluu  Hajx
MHO>KECTBaMU;

UCITI0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJis ONUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHU, IPU PEIICHUH 3a]a4 U3 IPYTUX Y4EOHBIX MPEIMETOB;

CBOOOJHO OIEPUPOBATH IOHATHUAMM: OIPEACIICHHE, TEOPEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOr0 O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIE
YPaBHEHHS U1 HEPABEHCTBA.

K xonmy obOyuenus B 11 kuacce oOydaromwuiics MHOTYYUT CIEAYIOIIHE
OpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM padodeil MporpaMMbl y4eOHOIO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAJIU3a»:

Yucia 1 BIYMCICHUSA:

CBOOOIHO ONEpUpOBaTh MOHATUSMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YHUCEIN, MCIOJIb30BATh NPHU3HAKH ACIUMOCTH
uensix yncen, HOJl n HOK HaTypasibHBIX 4ncel Al pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO OMNEpUpPOBaTh MOHATHEM OCTaTKa [0 MOAYJI0, 3alHChIBAaTh
HaTypaJbHbIE YUCIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

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

YpaBHeHUsS U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATUSAMH: HPPALMOHAIBHBIE, IMOKa3aTelIbHbIE U
Jorapu(MUYECKUe HEPABEHCTBA, HAXOAUTh HMX pELIEHUS C  MOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYILIECTBIATH OTOOp KOpHEW TMpH pEHIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHHS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAuMble  (QOpMyJabl AJii  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPaBEHCTB, PABHOCHUIIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEW PAallMOHAIBHBIX, UPPALIMOHAIIBHBIX, [T0KA3aTEIbHbIX U
Jorapu(ppMUUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemaThb palrOHaIbHEIE, VPPALMOHAIbHBIE, NIOKa3aTeJbHBIE,
norapuMUYECKUe M TPUTOHOMETPUYECKHME YPAaBHEHMS U  HEPAaBEHCTBA,
CoZleprKallle MOAYJIM U IapaMeTPhI;

OPUMEHATH TpaUuecKre METOMbI I PELICHUs] YPaBHEHUI U HEPABEHCTB, a
TaKKe 3a71a4 C napaMeTpamus;

MOJENUPOBaTh pEallbHblE€ CHUTYalldd Ha S3bIK€ aireOpbl, COCTABIATH
BBIPQ)XCHUS, YPABHEHMs, HEPABEHCTBA M HX CHCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJb30BAHUEM almapaTa aireopsl,
VMHTEPIPETUPOBATH MOTYUYECHHBIA PE3YyJIbTaT.

DYyHKIUHN U TPaPUKU:

CTpOUTHh TpaduKH KOMOO3UIMH (YHKIUHA C TOMOILIBIO 3JIEMEHTApHOIO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIUH IBYX (DYHKLIMA;

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

CBOOOJIHO  OMEpUpPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumi;

OPUMEHATh (QYHKIUU U1 MOJEIUPOBAHMS W KCCIEIOBAaHUS PpPEabHbIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajmsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCAEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXoAUTh HauOoJIblLIee U HAUMEHbIIEe 3HaAUYCHUS! (PYHKIIMM HENPEPHIBHON Ha
OTPE3KE;

UCIIOJIB30BAaTh MPOU3BOAHYIO JUISI HAXOXKAECHUS HAWIY4dlEro pEUICHHs B
IPUKIAAHBIX, B TOM 4YHUCJIE€ COLUAIbHO-D)KOHOMHUYECKUX, 3ajadax, i
OIpeNeNIeHUs] CKOPOCTH U YCKOPEHHUs mpolecca, 3aJaHHOro (GopMylod uiu
rpadukom;



CBOOOJHO  ONEpHUpPOBaTh TMOHATHSAMU: [EpBOOOpa3Has, ONpeneIEHHBIMI
UHTErpaj, HAaXOAWTh MEPBOOOPA3HbIE AIIEMEHTAPHBIX (DYHKIHUI M BBIYUCIATH
uHTerpai rno hopmyne Hetotona-Jlebnua;

HAXOAWTH IUIOMIA/IU TUIOCKUX PUTyp U 00BEMBI TN ¢ TOMOIIbIO HHTErPaa;

UMETh IIPEACTABICHUE O MAaTEMaTUYECKOM MOJEIVMPOBAHUM Ha IPHUMEPE
cocTaBiieHUs U PepeHIInabHBIX YPaBHEHUM;

pewmiaTe NpUKIAAHBIE 3a7a4d, B TOM YHUCJIE COLMAIBHO-DKOHOMUYECKOrO U
du3ndyeckoro xapakrepa, CpeACTBaMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuyecrBo yacos
Ne HaunmeHoBaHMe pa3/iesioB U TeM DJIeKTpOHHBIe (LM (pPpOBHIE)
KonTpoabHbie
n/n NporpamMMel Bcero o0pa3oBaTebHbIE PeCypChI
padoThI
MHO0K€eCTBO I€UCTBUTEIIBHBIX YNCEIL.
M .P
1 HOTOTICHEL. TALHMOHAIBHDIC 24 1 https://resh.edu.ru/
yYpaBHEHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHECHUI
o a . Crenenna
2 yHKUAH 1 rpaduKn. CTenennas 12 2 https://edu.mobedu.ru/ui/#/login/
(GyHKLUS C LIETIBIM IT0Ka3aTeIeM
3 ApugpmeTtrueckuii KOpeHb n-oi 15 1 https://media.prosv.ru/
creneHu. MppannoHanbHble ypaBHEHUS https://2.shkolkovo.online/catalog/52?Subjectld=1
4 [MokazarenpHast PyHKIIHS. 10 | https://uchi.ru/
Iloxa3arenbHble ypaBHECHUS https://2.shkolkovo.online/catalog/3562?Subjectld=1
Jlorapudmuueckas KLU
5 puc Py 18 1 https://lecta.rosuchebnik.ru/
Jlorapugmuueckue ypaBHEeHUs
6 TpuroHomeTpr4eCcKue BbIPAKEHUS U 2 1 http:/fcior.edu.ru/
YpaBHEHHUS https://2.shkolkovo.online/catalog/115?Subjectld=1
7 [locnenoBaTenbHOCTH U IPOTPECCUU 10 1 e bl
A POTp https://2.shkolkovo.online/catalog/197?Subjectld=1
8 HenpepsiBabie hynkimu. [IponsBoanas 20 2 http://lib.mexmat.ru/books/3275
IToBTOpenue, o00OIIEHHE, )
9 Bropenn m Hlf 5 1 https://math-ege.sdamgia.ru/
CUCTEMAaTHU3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 1

[TPOTPAMME



https://resh.edu.ru/
https://edu.mobedu.ru/ui/#/login/
https://media.prosv.ru/
https://2.shkolkovo.online/catalog/52?SubjectId=1
https://uchi.ru/
https://2.shkolkovo.online/catalog/3562?SubjectId=1
https://lecta.rosuchebnik.ru/
http://fcior.edu.ru/
https://2.shkolkovo.online/catalog/115?SubjectId=1
https://www.yaklass.ru/
https://2.shkolkovo.online/catalog/197?SubjectId=1
http://lib.mexmat.ru/books/3275
https://math-ege.sdamgia.ru/

11 KIIACC

KonnyecrBo yacos
Ne HanmeHnoBaHue pa3iesioB U TeM DJIeKTpOHHbIe (HU(POBbHIE)
KonTtpoabHbie
n/n NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThbI
Hccnenosanue I C IOMOILBIO
1 AP HI:I PyHiunii ¢ noMOLE 22 1 https://2.shkolkovo.online/catalog/111?Subjectld=1
IIPOU3BOHOM
2 [lepBooOpasHas 1 HHTETpaI 12 2 https://edu.mobedu.ru/ui/#/login/
I'paduku TPUrOHOMETPUUECKUX
3 byskuii. TpuroHomerpuueckue 14 1 https://resh.edu.ru/
HEpaBEHCTBA
4 HppaunoHanpHbIe, IOKa3aTEIbHbIE U 24 1 https://2.shkolkovo.online/catalog/162?Subjectld=1
norapupMUUecKre HepaBeHCTBA https://2.shkolkovo.online/catalog/130?Subjectld=1
KommiekcHbie uncna 10 1 http://lib.mexmat.ru/books/3275
HatypanbeHble u 1ienble ynciia 10 1 https://www.yaklass.ru/
Cucrembl palluoOHAIbHBIX,
7 MPPALMOHAIIBHBIX ITOKA3aTEIbHBIX U 12 1 https://2.shkolkovo.online/catalog/113?Subjectld=1
Jorapu(pMUUECKUX ypaBHEHHA
8 3agaun ¢ mapameTpamu 16 2 http://lib.mexmat.ru/books/3275
9 [ToBTOpenwue, 06001ICHNE, 16 | https://profimatika.ru/bank_zadach https://math-
cucTeMaTu3aIus 3HaHui ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 136 1
[TPOTPAMME



https://2.shkolkovo.online/catalog/111?SubjectId=1
https://edu.mobedu.ru/ui/#/login/
https://resh.edu.ru/
https://2.shkolkovo.online/catalog/162?SubjectId=1
https://2.shkolkovo.online/catalog/130?SubjectId=1
http://lib.mexmat.ru/books/3275
https://www.yaklass.ru/
https://2.shkolkovo.online/catalog/113?SubjectId=1
http://lib.mexmat.ru/books/3275
https://profimatika.ru/bank_zadach
https://math-ege.sdamgia.ru/
https://math-ege.sdamgia.ru/

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo 4acoB DJIeKTPOHHbIE
uugposbie
Nen/m | Tema ypoka KontpoabHbie p
Bcero o0pa3oBaTe/ibHbIE
padoThbI
pecypcsl

MHO)keCTBO, OIEepauy HaJl MHOKECTBAMH U
HUX CBOMCTBa

2 Juarpammsl Diinepa-Benna 1

3 [Tpumenenre TeopeTUKO-MHOKECTBEHHOTO 1
anmnaparta JIJisi pelIeHus 3a1a4
Parmmonanpubie uncia. OOBIKHOBEHHBIC U

4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE EPUOTNUECKUE TPOOH
Parmonanpubie ynciaa. OOBIKHOBEHHBIE U

5 JeCATUYHbIE ApOoOH, MPOLIEHTHI, 1
OCCKOHEYHBIC IEPUOANICCKUE TPOOH

6 [Ipumenenue apobeit 1 TPOLUEHTOB JUIs 1
pelieHus MPUKIAIHBIX 3a/1a4

7 [Tpumenenue Apobeit v TPOIEHTOB IS |
pellIeHus IPUKIAAHBIX 3a71a4

g HencTBuTenbHble yncia. PanmoHaasHbIe U 1
HppAIMOHAJIbHBIE YHCIIa

9 Apudmernueckue onepanuu ¢ |
JeNCTBUTEIPHBIMU YU CIAMHU

10 Moayib 1eCTBUTEIBHOTO YUCTIA U €0 1

CBOMCTBA




11

[TpubnmxEHHbBIE BHIYMCICHUS, IPAaBUIa
OKpYIJICHUA, IPUKHUIKA U OLICHKA
pe3yJiibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIBI PEIICHUS IENBIX U
JIpOOHO-pallMOHANILHBIX YpaBHEHUN U
HEPaBEHCTB

13

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHATIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IBI PEIICHHS LETBIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

15

MHOro4yieHsl OT OHOW NEPEMEHHOM.
JleneHne MHOro4JIeHa Ha MHOT'OUJIEH C
octaTtkoM. Teopema beszy

16

MHoro4sIeHb! ¢ HeTbIMA KO3 (QUITHESHTAMH.
Teopema Buera

17

Pemienue cuctemM TMHEUHBIX YpaBHEHUM

18

Pemenne cucrem MMHENHBIX ypaBHEHUI

19

Martpuna cucTeMbl JINHEWHBIX YPaBHEHUN.
Onpenenurens MaTpuLpl 2X2, €ro
Tr€OMETPUYECKUHA CMBICIT 1 CBOMCTBA;
BBIYHCJICHUE €T0 3HAYCHUS

20

Ornpenenurtenb MaTpUIlsl 2X2, €ro
r€OMETPUYECKUN CMBICIT U CBOWCTBA;
BBIYHMCIICHHE €r0 3HAYEHUs

21

IIpuMmeHeHne onpeaenuTens il peLeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUN




22

Pemenue npukinaaHbeIxX 3a1a4 ¢ MIOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

23

Pemenne npukiiaqHeIxX 3a/1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

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

25

@OyHKIWMA, CIOCOObI 3a1aHuUs (PYHKIMH.
B3aumHo oOpatnble ¢pyHkunu. Kommnosumus

byHKIMHA

26

I'paduk pyHkumu. SnemeHTapHbIE
npeoOpazoBanus rpapukoB GyHKIUI

27

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

28

UYétHble 1 HEYETHBIC (PYHKIINU.
[lepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH.
AZMUHHUCTpaTHBHAs KOHTPOJIbHas paboTta

29

MaxkcuMyMBbl © MUHUMYMBI () yHKIIHH.
HauOonbiiee 1 HauMeHblllee 3HAYCHHUE
(GYHKLINHU Ha IPOMEXYTKE

30

Jluneiinas, KBaapaTUIHas U JPOOHO-
JTUHeHast QyHKUNUN

31

DJeMeHTapHOe UCCIeI0BaHUE U IIOCTPOCHHE
rpauKoB 3TUX QYHKLIUH

32

DJeMeHTapHOe UCCIIeI0BaHUE U IIOCTPOEHHE
rpadukoB 3TuX QyHKIUN




CreneHsb ¢ LIeJIbIM IT0Ka3aTeiaeM. buaom

33 HeroToHa

34 Crenens ¢ 1enbpIM MokasarenaeM. bunom
HeroToHa

35 CrenenHast GyHKIUS ¢ HATYPaJIbHBIM U
1enbIM nokazateneM. E€ cBolicTBa u rpadux

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

37 ApubMeTHuecKril KOpeHb HATYpaTbHOU
CTCIICHH U €r0 CBOWCTBA

13 ApupmMeTHuecKuil KOpeHb HATYpaTbHOU
CTEIIEHU U ero CBOMCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
CoJleprKalluX CTEIIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIeprKallX CTENEHU U KOPHU

41 IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHHUH,
COJIEprKaIMX CTEIIEHU U KOPHU
WppanmonaneHble ypaBHeHUs. OCHOBHBIE

42 METO/bl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUI
Hppanuonansusie ypaBHeHUsA. OCHOBHBIE

43 METO/bl PEIICHUS UPPALIMOHATIBHBIX
YpaBHEHUU
WppanuoHaneHele ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHHs] HPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE TEPEXOBI B PELLIEHUU




UppaLMOHANILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXO/BI B PELICHUN

46 UpPaLMOHAIIBHBIX YPABHEHUN

47 PaBHOCUIIBHBIE TEPEXOBI B PEILIEHUN
UppalMOHANILHBIX YPaBHEHHMA

43 PaBHOCUIIBHBIE TTEPEXOBI B PELLICHUN
UpPPaLMOHAIILHBIX YPAaBHEHUN
CaoiicTBa 1 rpauk KOpHS N-0i CTENIEHU

49 KakK (QYHKIIMH OOPATHOW CTEIICHH C
HaTypaJIbHBIM IOKa3aTeJIeM
CaoiicTBa 1 rpauk KOpHS N-0ii CTETIEHU

50 Kak QyHKIIMHA 0OpaTHOU CTETICHH C
HaTypaJIbHBIM MOKa3aTeseM
Kontposnbnas padota: "CBoiicTBa u rpadux

51 KOpHS n-0¥ creneHu. MppannoHanbHble
ypaBHeHus"

5 Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTeIeM U
€€ CBOMCTBA

53 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOMCTBA

54 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIEM U
e€ CBOMCTBA

55 [loxazarenbHast pyHKLIKSA, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A7
pelIeHns ypaBHEHUI

57 Hcnonws3zoBanue rpaduka GyHKIuM A5

peleHus ypaBHEHUI




Iloka3aTennHBIE YpaBHCHU:. OCHOBHEBIE

58 METO/bl PEIICHUS TOKA3ATEIbHbIX 1
YpaBHEHUI
Iloka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/Ibl PELICHNUs TI0Ka3aTeIbHbIX 1
YpaBHEHHUN
OKa3zaTenbHble ypaBHEeHUs. OCHOBHBIC
I1 y O
60 METO/Ibl pEIIEHUS [T0Ka3aTEIbHBIX 1
YPpaBHEHUI
61 Kontponbnas padota: "[lokazarenpHas 1
¢ynknus. [lokasarensHble ypaBHEeHUs"
orapu¢m uucna. CoiicTBa Jorapupma
62 JI C 1
63 Jlorapudm uucna. CBoiicTBa Jorapupma 1
orapu¢m uucna. CoiicTBa jorapupma
64 JI C 1
€CATHYHBIE M HATYpPAJIbHBIC JIOTapu(pMBbI
65 1
66 JlecaTUYHbIE U HATypaJibHbIE JIOTapH(pMbI 1
67 IIpeoOpa3oBaHue BBIPAKEHUH, COAECPIKALIUX 1
sorapudmer
68 [IpeoOpa3oBaHne BBIPAKEHHNA, COACPIKALIIX 1
sorapupMsl
69 IIpeoOpa3oBaHue BBIpAKEHUH, COAECPIKALIUX 1
JorapuQpmsl
70 Jlorapudmuueckas QyHKIHs, €€ CBOHCTBA U |
rpadux
71 Jlorapudpmuueckas QyHKIMs, €€ CBONCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka GyHKIUN 1715 1

peleHus ypaBHEHUI




Hcnonws3zoBanue rpaduka GyHKIuu ass

73 peneHust ypaBHEHUI
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC

74 METO/Ibl PeIICHUS JIOTapu(HPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBueHnus. OCHOBHBIC

75 METObI PEIICHUS JIOTapU(PMUIECKUX
YpaBHEHHI
Jlorapudpmuueckue ypaBHeHuss. OCHOBHbIE

76 METO/IbI PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH

77 PaBHOCWMIIBHBIE TEPEXO/BI B PELLIEHUN
Jorapu(pMUUECKUX ypaBHEHHHA

73 PaBHOCHUIIBHBIE TTEPEXObI B PEILICHUU
Jorapu(pMUIECKUX ypaBHEHUN

79 Kontponsnas padora: "Jlorapudpmuueckas
¢dbyukmus. Jlorapudgmudeckre ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTAHTE€HC
YHCJIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT€HC U KOTAaHI€HC
YKCJIOBOI'O apryMeHTa

%) ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YKCJIOBOIO apryMeHTa
TpuronomeTrpuyeckas OKpy>KHOCTb,

84 ONpeAeICHUE TPUTOHOMETPUUECKUX

(GyHKIWH 9UCIIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpy>XHOCTb,

85 ONpeAeICHUE TPUTOHOMETPUUECKHUX 1
(GyHKINI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 1

90 IIpeoOpa3oBaHue TPUrOHOMETPHUUECKUX 1
BBIPAYKEHUI

91 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

9 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

93 [Ipeobpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKCHUI

94 Pemrenne TpuroHoMeTprUUECKUX YpaBHEHUM 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUN 1

96 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

97 PemeHne TpUroHOMETPUYECKUX YPABHEHUN 1

98 Penrenne TpuroHoMeTprUUECKUX YpaBHEHUN 1

99 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUI 1

100 Pemenune TpUroHOMeTpUUECKUX ypaBHEHUI 1
KonrtponbHas pabora:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUSA"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUS 1

nociegoBaTenbHocTer. MeTon




MaTeMaTUYeCKOH HHAYKOHUH

MOHOTOHHBIE B OIrpaHNU4YCHHBIC

103 nocieaoBarenbHocTu. Mctopust ananuza
OECKOHEUHO MaJIbIX

104 ApubdmMernueckas Iporpeccus

105 I'eomeTprueckas nporpeccus

106 beckoHeuHo yObIBarolas reoMeTpudeckas
Iporpeccus

107 CymMMa OeCcKOHEUYHO yOBIBarOIIEh
F€OMETPUUYECKON NPOTrpECCUn

108 JIMHEHBIN U 3KCTIOHEHIMAIbHBINA POCT.
Yucino e. Popmyra CI0KHBIX IPOLIECHTOB

109 JIMHEeWHBIN 1 SKCTIOHEHIIMAIbHBINA POCT.
Yucno e. Dopmyra CI0KHBIX TPOLEHTOB

110 Hcnonp3oBaHue NpOrpeccuu sl peLeHUs!
peanbHBIX 3a/1a4 MIPUKIATHOTO XapakTepa

11 KonTponbhast pabora:
"I[locnenoBaTeabHOCTH U Nporpeccun”

112 HenpepbiBHbIE PYHKIIUHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TPaUKOB
byHKIMI

114 CaoiicTBa QyHKIMI HENIPEPHIBHBIX HA
OTpE3Ke

115 CpoiicTBa (hyHKIIMI HENIPEPHIBHBIX HA

OTPE3KE

116

Meto HHTEpPBAIOB JJISl pEIICHUS
HEPABEHCTB




MeTO,Z[ HHTCPBAJIOB JJIA pCIICHUA

117
HEPaBEHCTB

118 MeTto MHTEpPBAJIOB ISl pELIEHUS
HEPABEHCTB

119 [IpumeHeHre CBOMCTB HEMPEePhIBHBIX
GyHKIMM 15 penieHus 3a1a4
IIpumeHeHne CBOKCTB HENPEPBIBHBIX

120 GyHKUMH 15 pelieHus 3a1a4.
AJMUHUCTpaTHBHAs KOHTPOJIbHas paboTa

121 [lepBas u BTOpas mpou3BoAHbIC (DYHKIIUH

122 Ornpenenenre, reOMETPUYECKUIM CMBICTT
MIPOU3BOJAHOMN

123 Omnpenenenne, PU3NISCKUI CMBICT
MPOU3BOAHOMN

124 VYpaBHEHHE KacaTeIbHOU K TpapuKy
byHKIIII

125 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMN

126 [Ipoun3sBoHBIE dTIEMEHTAPHBIX (HYHKINI

OM3BOJIHBIE 2JIEMEHTAPHBIX KM

127 IT

128 [IpousBogHast CyMMBI, TPOU3BEICHNUS,
YaCTHOT'O U KOMIO3ULIMU (QYHKIUI

129 [IpousBogHast CyMMBI, IPOU3BEIEHNUS,
YaCTHOTO M KOMITO3UIIMU (yHKIUH

130 [IpousBogHast CyMMBI, TPOU3BEICHNUS,
YaCTHOT'O U KOMIO3UIIMU (QYHKIUI

131 Kontponbnas padota: "[IponsBognas”




132 [ToBTOpeHME, 0000IIEHNEe, CUCTEMATH3AITIS 1
3HaHui: "YpaBHeHHA"

133 [ToBTOpenwue, 06001IeHNE, CHCTEMAaTH3aLUS i
3HaHui: "OyHKIMN"

134 HOBTOPGHI/IG, 00001IeHIE, CHCTEMATH3AITUS !
3HAHUI

135 KonTponbhas padora: "[loBTopenue, | 1
0000111eHNEe, CUCTEMATH3aIHs 3HAHMIT"

136 HOBTOPCHI/IG, 00001IeHre, CHCTEMATH3AITUS 1
3HAHHUU

OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 11




11 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoTbI

JIEeKTPOHHBIE
uudposBbIe
o0pa3oBaTesibHbIE

pecypcbl

[IpumeHeHne Mpou3BOIHOM K
UCCIIIOBAaHHIO (PYHKIIMIA HA MOHOTOHHOCTD
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIEIOBAaHUIO (DYHKIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

[IpumeHeHne Npou3BOIHOM K
UCCIIEIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCJICIOBaHUIO (YHKIIMIA HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOAHOM K
UCCJIETOBaHUIO (YHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCIIeIOBaHHIO (PYHKIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

Haxoxnenne HanOOIIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETIPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

Haxoxnenue HauOOJIBIIIETO U




HaMMEHBIIIEr0 3HaYEHUsS] HEIIPEPhIBHOM
(GyHKIMM Ha OTpe3Ke

Haxoxnenue HauOoJIbILIETrO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HAaMMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIUN Ha OTpe3Ke

11

Haxoxxnenne HanGombIero u
HaMMEHBIIIEr0 3HaYEeHUs] HEIIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

13

Haxoxnenue HauOoJIbILIETO U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpE3Ke

[IpumeneHne Mpou3BOAHON IS
HaXO0X/I€HUs HAaWIy4lIEeTro peLeHHs B
NPUKIJIAJHBIX 3a7a4ax

14

[TpuMeHeHne Npou3BOAHOM AJIst
HAXOKJICHUS HAWTYUIIIETO PEIICHUS B
MPUKIAIHBIX 33a/1a4ax

15

[Ipumenenne nporu3BOIHOM IS
ONPENIENIEHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3aaHHOTO (GOPMYIION HITH
rpadukoM

16

[IpumeneHne Mpou3BOAHON IS
OIIPEEIICHUSI CKOPOCTH M YCKOPEHUS
npoiiecca, 3alaHHOro (GopMynoi uiu
rpadukoM




17 Kommozumus ¢hyHKIui

18 Komnozumust GpyHKImiz

19 Komnozunus GpyHkimii

20 I'eomerpuueckue 00pa3bl ypaBHEHUH Ha
KOOPAWHATHOMW IJIOCKOCTH

71 ['eomerpuueckue oOpa3bl ypaBHEHUHN Ha
KOOPAMHATHOMW IJTIOCKOCTH

” Kontponbnas pabdora: "HccnenoBanue
GYHKIIUN ¢ TTOMOIIBIO TIPOXU3BOTHON"

3 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [lepBooOpa3Hble MeMeHTapHBIX QYHKIMH.
[TpaBuna HaxoXaeHUS IEPBOOOPA3HBIX

25 [TepBooOpasHbIe IIeMEHTAPHBIX (YHKIIUMN.
[paBuia HaXOXXJEHHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyeckuii CMbICIT
MHTerpasa

7 Beruucnenue onpenenéHHOro HHTerpaia 1no
dopmyne Hetotona-JIeiiOuuma
Brruncnenue onpenenéHHoro HHTerpana mno

28 dbopmyne Herorona-JIeiibnwua.
AIMUHHCTpAaTUBHAS KOHTPOJIbHAs paboTa

79 [IpumeHeHne uHTErpaa Juisk HAXOXKACHUS
TUTOIIAIeH TUIOCKUX PUTYP

30 [TpuMeHeHne UHTerpasia 1 HaXOXKICHUS
00BEMOB reOMETPUYECKUX TeI

31 [pumeps! pemennii qudQepeHraIbHbIX

YpaBHECHUI




[Tpumepsl pemennii tuddepeHInaIbHbIX

32 .
ypaBHEHHI
MaremaTtnuueckoe MOAEINPOBAHUE

33 peabHBIX MIPOLIECCOB C IIOMOLIBIO
muddepeHIMalIbHBIX YpaBHEHHH

34 Kontponbnas padota: "I[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUH, UX
CBOIicTBa U rpaduxu

16 Tpuronomerpuueckue GyHKIMH, UX
CBOICcTBa U rpadpuku

37 Tpuronomerpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduxu

13 Tpuronomerpuueckue GyHKIMH, UX
CBOIcTBa U rpaduxu

19 Tpuronomerpuieckue QyHKIUH, UX
CBOIicTBa U rpaduxu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YpPaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPHUIECKHIX

42 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX

YPaBHEHUH C TOMOUIBIO




TPUTOHOMETPHUECKON OKPYKHOCTH

Pemrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenue TpuroHoMeTpruuecKkux
HEPaBEHCTB

46 Pemenne TpuroHoMeTpu4YECKUX
HEPABEHCTB

47 Pemenue TpuroHoMeTpruuecKkux
HEPaBEHCTB
KonTponbhas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI pEIICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHUS
NIOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILIECHUS
IIOKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOIbI PEILICHUS
NO0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIIEHUS
J0rapu(pMHUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI PELLICHUS
norapuMUYECKIX HEPABEHCTB

55 OCHOBHBIE METOJBI PEILICHUS
J0rapu(pMHUECKUX HEPAaBEHCTB

56 OCHOBHBIE METOIbI PEILICHUS

norapuMUYECKIX HEPABEHCTB




OCHOBHBIE MCTOABI pCIICHUSA

> UpPAIMOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEIICHUS
UppaLMOHATILHBIX HEPABEHCTB
59 OCHOBHbBIE METO/IbI pEILICHUS
UpPaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UpPaLMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaLMOHATIBHBIX YPAaBHEHUIN
2 I'padmueckre METOIBI peIICHHS
UpPaLMOHATILHBIX YPaBHEHUH
63 I'paduueckue MeTo bl peLIeHus
IIOKa3aTeIbHbIX YPAaBHEHUIN
64 I'padmaeckne METOIBI peICHHS
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
J0rapupMHUUECKUX ypaBHEHUI
66 I'padmueckre METOIBI peICHHS
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peleHus
J0rapu(pMHUECKUX HEPAaBEHCTB
I'padudeckne METOBI peICHHS
68 MOKa3aTeJIbHBIX U JIOTapU(HMUIECKUX
yYpaBHEHUN
I'paduueckue MeTo bl peLIeHUs
69 MOKa3aTeIbHbBIX U JIOrapu(PMUUECKUX

YpaBHECHUI




70

['padmyeckue MeToabl pemeHus
MOKa3aTeIbHbBIX U JOTapu(PMUUECKUX
HEPaBEHCTB

71

I'paduueckue MeTOIbI peLICHUS
NIOKa3aTeIbHbIX U JIOTapu(PMUUYECKUX
HEPaBEHCTB

72

Kontponsnas padota: "MppanuoHaibHeie,
NOKa3aTesbHbIE U JoTapupMUYECcKHe
HEpaBeHCTBA"

73

KomrmuiekcHbie uncna. Anredpanydeckas 1
TpUTrOHOMETpHUUECcKas (pOpMbI 3aITUCU
KOMIUIEKCHOT'O YHCIIa

74

KomnniekcHele uncna. AnreGpanyeckas u
TpUrOHOMETpUYecKasi pOPMBI 3aMnUcH
KOMILJIEKCHOT'O YHCIIA

75

ApupmeTrueckue onepaniu ¢
KOMILJIEKCHBIMHU YUCIIAMHU

76

ApudmeTrueckue oneparuu c
KOMIUIEKCHBIMU YHCTIaMHU

77

N3o0pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOMW INTIOCKOCTH

78

N300paskeHre KOMIUIEKCHBIX YUCET Ha
KOOPAMHATHOMW IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOT'O YHClIa

80

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJId




perieHus pU3NIEeCKUX U reOMETPUIECKIX
3a/1a4y

KonTponbaas padora: "KoMmruiekcHbie

82 |
qucia

83 HarypanbHble u nensie ynucna

84 HarypanbHble u niensle ynucna

25 [IpumeHeHne NpU3HAKOB AETUMOCTH LIEIbIX
qucen

26 [TpuMeHeHne MPU3HAKOB IEITUMOCTH IETBIX
qucen

27 [IpumeneHne NpU3HAKOB AEITUMOCTH LIEIbIX
yucen: HOJL u HOK

28 [TpumMeHeHne MPU3HAKOB ICIUMOCTH IETBIX
gucen: HOJI m HOK

29 [IpumeHeHne NpuU3HAKOB ACIUMOCTH LIEIbIX
YHCEJN: OCTATKU 110 MOJYJIIO

90 [TpuMeHeHre MPU3HAKOB ICIUMOCTH IETBIX
YHUCEN: OCTATKH 110 MOJIYJTIO
[IpumeHeHne NpU3HAKOB JETUMOCTH LIEJIbIX

91 qycen: anroput™ EBkinia 11 peuienus
3a/1a4 B LEJBIX YUCIIaX

9 Kontposnbnast padota: "Teopust menbix
gucen"
Cucrema 1 COBOKYITHOCTh YpPaBHEHUH.

93 PaBHOCHUIIbHBIE CICTEMBI U CUCTEMBI-
CJICICTBUS

94 CucreMa U COBOKYITHOCTh YpaBHEHHIA.

PaBHOCHIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95 OcHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
96 COBOKYIHOCTEH UppalMOHAIBHBIX
ypaBHEHUI

OcHOBHBIC MCTOABI pCIICHUA CUCTCM U

97
COBOKYITHOCTCHU IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OCHOBHEBIE MCTOJbI PCHICHHA CUCTEM U

98
COBOKYITHOCTEH I0Ka3aTeNIbHbIX YPAaBHEHUN

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIECKIX
ypaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

[IpumeHeHne cucTeM K perIeHuIo
MaTeMaTUYeCKUX 3a]a4 U 3a/1a4 U3

101 pa3IuYHbIX 00JaCTe HAyKH U peaslbHOM
YKU3HU, MHTEPIPETALUs TOTyYEHHBIX
pe3yIbTaTOB

[IpumeHeHne cucTeM K perIeHuto
MaTeMaTUYECKUX 3a]a4 U 3a1a4 U3

102 pa3IUYHbIX 00JaCTe HAyKH U peaslbHOM
YKU3HU, MHTEPIPETALUs OTyYEHHBIX
pE3yIBTaTOB

103 [IpumMeHeHre HepaBEHCTB K PEIICHUIO
MaTeMaTHYECKNX 3a1ay4 U 3a7a4 U3




paznUYHbBIX 00JaCTel HAyKH U peaslbHOM
YKU3HH, UHTEPIIPETAIUS TTOTYICHHBIX
pe3yJIbTaToB

Konrtponsnas padota: "Cucrembl
paLMOHATIBHBIX, UPPALMOHATIBHBIX

104 MOKa3aTeIbHbBIX U JOTapu(PMUUECKUX
ypaBHEHUM"

105 PanyoHanbHbIe ypaBHEHHUs € TapaMeTpaMu

106 PanmonanbHble HEpaBeHCTBA C
napaMmeTpamu

107 PannonanbHble cucTeMbl ¢ apamMeTpamMmu

108 UppanmonanbHble ypaBHEHUs, HEPABEHCTBA
C mapaMeTpaMu

109 HppanmoHanbHble CUCTEMBI C TTapaMEeTPAMH

110 [loxazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazatenbHbIE CUCTEMBI C TTapaMeTpamMu
Jlorapudmudeckue ypaBHEHHUS,

112 HEpPABEHCTBA C IapaMeTpaMH.
AJMUHHECTpaTHUBHAS KOHTPOJbHAs paboTa

113 Jlorapudmuueckrue CUCTEMBI C
napaMmeTpamu

114 TpuronomeTpuyeckue ypaBHEHHUsI C
napameTpamMu

115 TpuronomeTpruyeckue HEpaBEHCTBA C

napamMeTpamMu

116

TpUroHOMETPUYECKUE CUCTEMBI C
napamerpamu




117

[TocTpoeHue u uccinenoBanue
MaTE€MaTHYECKUX MOJEJIEN pealbHbIX
CUTYAaLUH C IIOMOIIBI YPAaBHEHUH C
napamerpamu

HOCTpOGHI/Ie H UCCJIICA0BAHHUC
MaTEMAaTUYCCKUX MOI[GJ'Ief/'I PEAIbHBIX

18 CUTYAaLUi C IOMOLIBIO CUCTEM YPABHEHUH C
napameTpamMu
[Toctpoenue u uccienoBaHue

119 MaTeMaTUYECKUX MOJIENIEN pealbHbIX
CUTYallUil C MOMOIIBI) CUCTEM YPABHEHHI C
napameTpamu

120 KonTtponbnas pabdota: "3anauu ¢
napamerpamu’

121 [ToBTOpenue, 06061IeHNE, CICTEMaTU3alus
3HaHui: "YpaBHeHU"

122 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIIUs
3HaHMU: "YpaBHeHU"
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3ATIHS

123 3HaHMi: "YpaBHeHUs. CUCTEMBI
ypaBHEHUi"

124 [ToBTOpeHue, 06001IeHNe, CUCTEMAaTH3ALHS
3Hanuii: "HepaBenctna"

125 [loBTOpenue, 06061IeHNE, CICTEMaTU3alus
3HaHuii: "HepaBencrtsa"

126 [ToBTOpenue, 06001IeHNE, CHCTEeMaTU3alIus
3Hanuii: "HepaBencrna"

127 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ATIHS




3Hanuii: "[IponsBognas u e€ npumeneHue"

[ToBTOpEeHME, 0600IIIEHNE, CUCTEMATH3AITHS

128 -y ) " 1
3Hanwmii: "[Ipon3BoaHas u e€ mpuMeHeHue
129 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIIUs !
3Hanuii: "[IponsBognas u e€ npumeneHue"
130 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3ATIHS 1
3HaHMi: "MIHTErpan u ero npumeHeHue"
131 [ToBTOpenue, 06001IeHNE, CCTEeMaTHU3alIUs 1
3HaHui: "OyHKIUN"
132 [ToBTOpeHmE, 0600IIIEHNE, CUCTEMATH3AIIHS |
3HaHui: "Oyukimun"
133 [ToBTOpenue, 06001IeHNE, CHCTEeMaTU3alIUs |
3HaHui: "OyHKIUN"
134 HOBTOPGHI/IG, 00001IeHHE, CUCTEMATH3AIUS 1
3HAHHH
135 Konrtponsnas pabdota: "[loBropenue, ) 1
0000111eH1e, cHCTEMAaTH3alKs 3HAaHUK"
136 HOBTOPGHI/IG, 00001IeHHEe, CUCTEMATH3AIUS 1
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 11




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOI'PAMMBI

10 KJIACC

Kon
NpoBePsSIeMOro
pe3yJbTara

1

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOI1
OﬁpaSOBaTeﬂbHOﬁ nmporpamMmmasl CpeaIHET O oﬁmero 06pa30BaHI/Iﬂ

Yucna ¥ BEIUUCIIEHUS

1.1

OHepI/IpOBaTB NOHATHUAMU: PAUOHAJIBHOC U JEHUCTBUTEIHLHOE qucCio,
OOBIKHOBEHHAS U JACCATHYHAaA I[pO6L, IMPOLCHTHI

1.2

Bomonuate  apudmernyeckue — omepauud  C  palMOHAIBHBIMU U
JIEWCTBUTEIILHBIMU YU CIIAMH

1.3

BbInonHATe NpubImkEHHBIC BRIYUCICHHS, UCTIONbB3YS MPaBUIIa OKPYTIICHNUS,
Jle1aTh IPUKUIKY U OLEHKY PE3YNIbTaTa BEIYUCICHUN

1.4

OnepupoBaTh NOHATHAMM: CTENEHb C LEJIBIM IIOKa3aTeleM, CTaHAApTHas
¢dopma 3amucH JEHCTBUTENHHOTO YHCIA, KOPEHb HATYpPAJIbHOW CTEIICHH;
UCTIOJIb30BaTh MOJIXOASIIYI0 (OPMY 3alHCH JCHCTBUTEIBHBIX YUCEN JUIA
pelIeHNs IPaKTUYECKUX 33aa4 U IIPEICTaBICHNS JaHHBIX

1.5

OmnepupoBaTh NOHATHAMH: CHHYC, KOCHHYC U TaHT€HC ITPOM3BOJIBHOTO YIJIa;
UCTIONB30BaTh  3allHCh  INPOM3BOJIBHOTO  yria  depe3  oOpaTHbIE
TPUTOHOMETpUYECKUE (PYHKIIUU

ypaBHeHI/IH " HCPABCHCTBA

2.1

OnepupoBaTh MOHSATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
paluoHaIbHOE, UppalMOHATIbHOE ypaBHECHHE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHUE

2.2

BeinonHaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAKEHUN U pelaTh
TPUTOHOMETPUUYECKHE YPaBHEHUS
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BomonusaTe npeoOpa3oBaHus LENbIX, pallMOHATIBHBIX U HPPaLMOHAIBHBIX
BBIPQXEHUM M pelaTh OCHOBHBIE THIBI LENbIX, PAalUOHAIBHBIX U
HUppalMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

2.4

[IpumeHsTh ypaBHEHHsI M HEpPAaBEHCTBA Ui PEHICHUS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00J1acTell HayKH U pealbHOM JKU3HU

2.5

MopenupoBaTh peaibHblE CHUTYalldd Ha SI3bIK€ alnreOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 3aJa4H, KCCIIEIOBATh
MOCTPOCHHBIE MOJIEIIU C HCIIOIb30BAHUEM afapara anreopsl

@OyHKIMU U TpaduKH

3.1

OmnepupoBath MOHATUSAME: (PYHKITHS, criocoObI 3amanus QyHKIHUU, 00JIACTh
ONpeNelIeHus W MHOXKECTBO 3HayeHMH (yHKUMH, Tpaduk QYHKIHUH,




B3aUMHO OOpaTHbIC (PYHKITMH

OnepupoBaTh TMOHATHAMHU: YETHOCTh M HEUETHOCTh (PYHKIWH, HYIH

32 (yHKINH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
33 HcnonwszoBath rpaduku GyHKUINN A1 pEelICHUs] ypaBHEHUI
34 CrpouTth 1 4uTaTh rpaduKu JTUHEHHON (PYHKIINHU, KBAIPATUIHON (YHKIINH,
CTeNeHHON (YHKIIMH C LEJIbIM TIOKa3aTeIeM
Hcnonb3oBate rpaduku (yHKUMA A0S HMCCIEIOBAHUS TIPOLIECCOB U
3.5 3aBUCUMOCTEH NpU pEIIeHUM 3a7ad W3 JAPYrMX YUeOHBIX NPEIMETOB U
peanbHOM KHU3HU, BbIpaxaTh (pOopMyIaMu 3aBUCUMOCTH MEX1Y BeIMYMHAMHU
4 Havana maTtemaTndeckoro aHanmsa
41 OnepupoBaTh TOHATHUSAMH: IOCIEI0BATEIBLHOCTh, apu(pMETHUECKas M
’ reoMeTpHuyecKas porpeccun
49 OnepupoBaTh MNOHATUSMHU: OECKOHEUHO YOBIBaIOIIasgs TIeOMETpUYecKas
' rporpeccus, CcyMMa O€CKOHEUHO yOBbIBaIOIIEH T€OMETPUUECKON MTPOrpeccuu
4.3 3agaBaTh MOCIEIOBATEIBLHOCTH PA3IMYHBIMU CLIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA MOCJIEAOBATEIBHOCTEH M MPOTPEeccCUid A
' peleHus pealIbHbIX 3a]1a4 MPUKIAHOIO XapaKTepa
5 MHoOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHSIMH: MHOXKECTBO, OIIEpaI[Mi HaJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar Juisi  ONHMCAHUS
5.2 peanbHBIX IPOLECCOB U SIBICHUMN, MPU PEIICHUH 33Ja4 U3 IPYTHX Y4eOHBIX
MIPEIMETOB
53 OnepupoBaTb  NOHATHSAMHU:  ONpPENEIEHUE,  TEOPEMA,  CIEICTBUE,
JI0Ka3aTeJIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI OCBOCHHSI OCHOBHOM
NPoBEePAEMOro .
o0pa3oBaTeIbHOI NPOrpaMMBbl CpeJHero 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh NOHATHUAMM: HATYpPaJIbHOE, LEJIOE YHUCIO; HCIOIb30BaTh
1.1 NPU3HAKU JEJIMMOCTH LENbIX YHCEJN, Pa3JIoKEHHE 4YHCla Ha IPOCTHIE
MHOHUTENH JIJIS1 PELICHMS 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIILHBIM [TOKa3aTEIeM
13 OnepupoBaTh MOHATHAMHU: Jorapu(M YHUCIIA, JECITUYHbIE U HATypajbHbIE
' norapu@Msl
2 YpaBHEHHsI 1 HEPABEHCTBA
2.1 [lpuMeHATH CBOMCTBA CTEHNEHM [UIs TPeoOpa3oBaHHsS  BBIPAKCHUH,




OIICpHUPOBATH IIOHATHUAMHU: II0KA3aTCIIBHOC YPAaBHCHHEC KW HCEPABCHCTBO,
peiiaTb OCHOBHBIC THIIBI ITIOKA3aTCJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

2.2

BbimonHATe TpeoOpa3oBaHUsl BBIPAKEHHM, COJCPXKAIIUX JIOTapU(MBI;
ONIEepUPOBATH MOHATUAMU: JOrapu(MUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB

2.3

Haxonute penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB
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OnepupoBaTh NOHATUSMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILICHUE;
UCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUU IS PEIICHUS NIPAKTUYECKUX
3a1a4y

2.5

HaxoauTe pemienus npocTeNmx CUCTEM U COBOKYITHOCTEW paliOHaIbHbBIX
YpPaBHEHUH U HEPABEHCTB

2.6

MOI[GJ'II/IpOBaTB PCaJIbHBIC CUTyallUHM Ha SA3BIKC anre6p£,1, COCTaBJIATH
BbIPAXXCHUA, YpPAaBHCHHUA, HCPABCHCTBA U CHUCTCMBI IIO YCJIOBHIO 3aJlavu,
HCCIICA0BATh IOCTPOCHHBIC MOJCINU C UCIIOJIB30BAHHUEM aIlllapara anre6p1>1

OyHKIMH U TpaQUKH

3.1

OnepupoBaTh HOHATUSAMM: TEpUOAMYECKass (QYHKIMS, NPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMHM, TOYKM SKCTpeMyMa (YHKIUH, HAaUOOIbIIEEe |
HavMEHbIIee 3HaueHHUA (DYHKIMH HAa HPOMEXKYTKE; HCIIOJIB30BATh MX I
uccienoBanus (QyHKINHU, 331aHHON TpadUKOM

3.2

OnepupoBaTh HNOHATHAMM: TPapUKH MOKa3aTENbHON, JOrapuPMHUUECKON U
TPUTOHOMETPUYECKUX (YHKIUM; un300pakaTh HX Ha KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BaTh JUIsl pEIICHHs] ypaBHEHUN U HEPABEHCTB

3.3

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH I'papMKH JTMHEHHBIX ypaBHEHUI
Y UCII0JIB30BAaTh UX [UIS PELLICHUs CUCTEMBI JIMHEMHBIX YPaBHEHUI

3.4

Hcnonb3oBate rpaduku (yHKUMHA A8 MCCIEIOBAHUSA IPOLIECCOB U
3aBUCUMOCTEH U3 APYruxX y4eOHBIX TUCLHUITINH

Hauama MmaTemMaTHUeCKOTO aHAIM3a

4.1

OnepupoBaTh MOHATUSMU: HENIPEPbIBHAS (QYHKLUS, TPOU3BOAHAS (DYHKIIHHM;
UCIIOJIb30BaTh T'€OMETPUUECKUN M (PU3MYECKUHA CMBICT MPOU3BOJHON IS
peleHus 3ana4y

4.2

Haxoguth  mpou3BOAHbBIE  3JIEMEHTAPHBIX  (QYHKIMH,  BBIYUCIATH
IPOM3BOIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (PyHKIUI

4.3

Hcnonb30BaTh  MPOM3BOAHYIO  JUId  HMCcleloBaHMA  (QYHKIUM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IIPUMEHATh PE3ybTaThl UCCIEAOBAHUS K
MOCTPOEHHUIO rPapUKOB

44

Hcnons3oBaTh NPOU3BOAHYIO JISI HAXOXIACHUSA HAWIYUYIICTO PCHICHUA B
IMPUKIIAAHBIX, B TOM YHUCJIC COOUAJIBHO-OKOHOMUYCCKHUX, 3aadax

4.5

OnepupoBaTh NOHATHAMM: II€pBOOOpa3Has M HHTErpajg; IOHUMATh
reOMETPUUECKU U (PU3MYECKU CMBICT UHTErpaja

4.6

Haxoauth mepBooOpa3HbIe AIEMEHTAPHBIX (YHKIIMA, BEIYUCISTH HHTETPAI
no popmyne Hetorona — JleitOnura




4.7

Pemate mpukiagHble 3aa4M, B TOM YHCIIE COIMAIBHO-DKOHOMHYECKOTO M
(u3MYecKoro xapakrepa, CpecTBaMi MaTEMAaTHYECKOTO aHaN3a




HNPOBEPAEMBIE 3JIEMEHTDBI COAEP)KAHUSA

10 KVIACC

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Kon
1 Yucna v BBIYUCICHUS
Panmonaneupie  uncma.  OOBIKHOBEHHBIE M JECATHYHBIE JIPOOH, TPOIEHTHI,
11 OeCKOHEeUHbIE MEPUOINYEeCcKHe Ipodu. ApudmMeTnueckre ornepaunnu ¢ paloHaIbHBIMH
’ quciIaMu, IpeoOpa3oBaHus YMCIOBBIX BhIpakeHu. [Ipumenenne qpodeii u mporeHToB
JUISL PELICHMs IPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHbIX OTpACEH 3HAHUM U peaabHOM )KU3HU
JeticTBuTenbHbIe yrciia. PanioHanbHble U HppaloHaIbHbIC Ynucia. ApupMeTHIECKHIE
1.2 | omepauum ¢ OeHCTBUTENBHBIMU 4YMcCiHaMu. [IpuOnmmkE€HHBIC BBIYMCICHHS, IpaBHUIIa
OKpPYIJICHUS, IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIUNCICHUN
Crernens ¢ nensiM nokaszareneMm. CtannaptHas opma 3anucy JeHCTBUTEILHOTO YUCIA.
1.3 Hcnonp3oBanue moaxoAsiieii ¢hopMbl 3alMCH JTCHCTBUTEIBHBIX YHUCEI ISl pelIeHUs
MIPAKTUYECKUX 3aJa4 U NPEICTaBICHNS JaHHbBIX
14 ApupmeTnueckuii KOpeHb HaTypanbHOW cTemneHu. JleiicTBus ¢ apupmMeTHyecKUMHU
' KOPHSIMU HAaTYpaJIbHOM CTENEHU
15 CuHyCc, KOCHMHYC U TaHT'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHT€HC YHCIIOBOTO apryMeHTa
2 YpaBHEHUs U HEPABEHCTBA
2.1 ToknmecTBa M TOXKIECTBEHHBIE MPEe0Opa30OBaHUS
)9 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKeHUH. OCHOBHbBIE TPUTOHOMETPUUECKUE
' (hopmyIbI
)3 VYpaBHeHue, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
MHTEPBAJIOB
2.4 Pemenue nensix U ApoOHO-pAIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 Pemenne nppalMOHaNBHBIX YPABHEHUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX ypaBHEHUN
57 [IpumeHeHne ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKHX 3a/1a4 U 33]1a4 U3
' pa3IMyYHbIX 00JacTe HAyKH U peasIbHOM JKU3HU
3 OyHkmu U rpaduku
31 Oyukuusa, crnocoOsl 3amanus QyHkuuu. ['padux dyskuun. BzaumHO oOpaTHBIE
' GyHKIUM
39 OOnacTp ompeneneHuss W MHOXKECTBO 3HadeHWH QyHkmun. Hymm ¢QyHKImm.
’ [TpoMeXyTKH 3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKITUH
33 CrenenHast GyHKIMS ¢ HATypaJbHBIM M LIeJbIM Toka3ateneM. EE€ cBoiicTBa u rpaduxk.




CBoiicTBa 1 rpauK KOPHSI 71-0¥ CTETICHU
34 Tpuronomerpudeckass OKpPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUYECKUX (YHKIIHUMA
' YHCJIOBOTO apryMeHTa
4 Havana maremaTnueckoro aHaian3za
41 IlocnenoBaTenbHOCTH, CHOCOOBLI 3aJaHMs  IOCIEHOBATSIBHOCTEH. MOHOTOHHBIE
’ MOCJIE0BATEIBHOCTH
ApudmeTriueckass W TreoMeTpudeckas Tmporpeccud. beckoHeuHo —yObIBaroIias
4 | TEOMETPUHECKAs MpOTPECCHS. Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON
' nporpeccun. PopMynia CIO0XKHBIX MPOLEHTOB. lcmonp3oBaHue mnporpeccuu s
pelIeHus peasbHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoO»xecTBa U JIOTUKa
MHoxecTBO, omnepauud HajJ MHOXecTBaMu. Jluarpammbl DOiinepa — Benna.
5.1 [IpumeHeHne TEOpEeTHUKO-MHOKECTBEHHOIO ammapara Juisl ONHCAaHMs —peajbHBIX
MIPOLIECCOB U ABJICHUH, PU PELICHUH 3a/1a4 U3 IPYrUX y4eOHBIX MPEAMETOB
52 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEILCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucia u BIYUCICHUS
1.1 Hatypanbhbie u nienbie yncna. [Ipu3Haku AeIMMOCTH LETbIX YUCE
1.2 Cremnens ¢ pallMoOHAIBHBIM MOKa3aTeaeM. CBOWCTBA CTETICHU
1.3 Jlorapudwm uuncna. JlecsiTuuHbIe U HATYpAIbHBIE JOTapUpMBbI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 [IpeoOpazoBanHue BRIpaXEHUH, COIEPKAIIMUX JTOTaPUPMBbI
2.2 IIpeoOpa3oBaHue BbIpaXXEHUM, COEPIKALIMX CTENEHH C PallMOHAIbHBIM IIOKa3aTeIeM
23 IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmudeckue ypaBHeHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUN. PellieHre NpuKkIaaHbIX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
’ JMHEUHBIX YPaBHCHHUN
2.7 CucTteMbl ¥ COBOKYIMHOCTH PAIIMOHATIBHBIX YPABHEHU U HEPABEHCTB
)8 [IpumeneHnre ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEeMAaTHUECKUX 3a]1a4
' U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKH U peasbHOM KU3HU
3 OyHKIMU U TpaduKh
Oynkrus.  [lepuogmueckne ¢ynkmuu. [IpoMexyTKMm MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl U MHUHHUMYMBI (yHkiuu. HawmOosnbliee W HauMeHbIIEe 3HAYCHUE
(GyHKIMU HAa TPOMEXKYTKE
3.2 Tpuronometpuyeckue GyHKINU, UX CBOMCTBA U rpapuKu




3.3 [TokazaTenpHas u torapudmudeckas GyHKIIMH, ©X CBOHCTBA U I'PapuKH
34 Hcnonb3oBanue rpadukoB GyHKIUH Ul peIIeHHUs] YpaBHEHUN U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A5 MCCIEIOBaHUS MTPOLIECCOB M 3aBUCUMOCTEHA,
3.5 KOTOpBhI€ BO3HUKAIOT TpPH PEIICHWU 3aJad M3 JPYTHX YYEeOHBIX NPEIMETOB U
peaIbHOM JKU3HU
4 Havana matemaTndeckoro aHaiansa
4.1 HenpepbiBable pyHKIIMN. MeTOa HHTEPBAJIOB JJIs PEIICHUs] HEPaBEHCTB
4.2 [IpousBoanas ¢pyukiuu. ['eomerpuueckuil U GU3NYECKUN CMBICIT IPOU3BOIHOM
43 [IpousBogHble 3neMeHTapHbIX QYHKIUNA. DOpMyNbl HAXO0XKIECHHS MPOU3BOAHOMN
' CYMMBI, IPOU3BEICHUS U YaCTHOTO (DYHKIIUI
[lpumeHeHne NPOU3BOJHONM K HCCIENOBaHMIO (YHKIMA Ha MOHOTOHHOCTh H
4.4 SKCTpeMyMbl. HaxoxJeHre HauOoJIbIIer0 W HaMMEHBIIEro 3HadeHHs (DYHKLIHMU Ha
OTpe3Ke
[IpumeHeHre TpPOU3BOIHON AJI HAXOXKACHHUS HAWITYYILEro peleHusl B MPUKIaTHbIX
4.5 3ajadax, JUIs ONpEJENICHHs CKOPOCTH TIpolecca, 3aJaHHOro (GopMynod WM
rpadukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTterpan, ero reoMeTpuyecKiii 1 GU3NIEeCKUid CMBICI. Bhramucienne uHTerpaa mo

dbopmyne Hetorona — JleliOruma




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

Kox
NMPoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaAHUS K NMPeIMETHBIM Pe3yJIbTATAM OCBOEHMS
OCHOBHOW 00pa30BaTeJIbHON MPOrPaMMbl CpeIHEero o01ero
o0pa3oBaHus

Bnagenne MeromaMu JOKa3aTeNbCTB, QJITOPUTMAMHU pEUICHHS 3a/1ay;
yMeHHe (QOpMYyIUpOBaTH U ONEPUPOBATh TOHATHUSAMU: OMNpeNETIeHHE,
akcuoma, TeopeMma, CJEeACTBHE, CBOMCTBO, MpPHU3HAK, J0Ka3aTeJbCTBO,
paBHOCHUJIbHBIE (DOPMYIIMPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOINOJIOXKHOE YTBEPXKACHHE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MaTeMaTHYeCKOM WHIYKIHH;
IIPOBOJAMTD JI0Ka3aTeNbHbIE PAacCyKIACHUS IIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTb  PACCYXAECHHUH; YMEHHE  OINEpUpPOBaATh
MOHSTUSIMU: MHOKECTBO, IMOJMHOKECTBO, ONEpPALMU HAaJ MHOXKECTBAMU;
YMEHHME  HUCIOJB30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapaTr  Juid
OIMCaHUs PEAJBHBIX MPOLECCOB U SIBICHUN U NPU PELICHUH 3a]1a4, B TOM
qHclie U3 IPYTUX YYeOHBIX MPEIMETOB; YMEHHE OMEPUPOBAThH MOHSATUSIMU:
rpad, cBs3HBIN rpad, nepeBo, UK, rpad Ha TUNIOCKOCTH; YMEHHUE 3a/1aBaTh
U OMHCHIBATh Tpadbl pa3InYHBIMU CIIOCOOAMH; UCTIONB30BaTh rpadsl Mpu

peIIeHNH 3a1a4

YMeHne omnepupoBaTh TMOHSATHSIMH: HATYpaJIbHOE YHCIIO, IEJI0E YHCIO,
CTETICHbB C IIEJIBIM TT0Ka3aTelIeM, KOPEHb HATypaJIbHON CTEIICHH, CTEIICHD C
pallMOHAJIBHBIM I10KAa3aTCJICM, CTCIICHb C HeﬁCTBHTCHBHBIM IIOKa3aTcJIEM,
JIOI‘apI/I(bM qucia, CUHYC, KOCHMHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCIJIA,
OCTaTOK IO MOJIYJIO, PAlMOHAIBHOE YHWCIIO, HPPALUOHATIBHOE YHCIO,
MHOXCCTBAa HATypaJbHbIX, MNCJbIX, pPallMOHAJIbHBIX, HeﬁCTBHTCHLHBIX
YHUCCJI; YMCHUC HUCIIOJIB30BAThH INIPU3HAKU ACIIUMOCTH, HauMCEHBIINN O6IL[PII>'I
JIeNUTeNh W HauMeHbllee oOlee KpaTHOe, aiaroputM EBknmma mpu
pElIeHNH 33a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHHE BBITMIOJIHATH BBIYMCICHHE 3HAYCHUI U TIPE0Opa3OBaHMsI
BBIPOKEHHH CO CTENEHsSMH M JjorapudmMaMu, mpeoOpa3oBaHUs IpPOOHO-
pallMOHANIBHBIX ~ BBIPAKEHHIA; yMEHHE  ONEPHPOBATH  IMOHSITHUSMHU:

IOCJICA0BATCIIbHOCTD, apI/I(i)MeTI/I‘IeCKaﬂ mporpeccus, reoMETpuICCKas




mporpeccusi, OECKOHEYHO YOBIBAIONIas TIeOMETpHYECKasi IPOTPECcCus;
yMEHHE 3aJaBaTh IIOCJIEIOBATEILHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONMEPUPOBATH MOHATHIMU: KOMIUIEKCHOE
YUCJIO, CONPSDKEHHBICE KOMIUIEKCHBIE YHWCIA, MOAYJIb UM apryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amucu  KOMIUIGKCHBIX  YHCEI
(reoMeTpuyeckas, TPUTOHOMETPUYECKAass U aiureOpanyeckas); yMETh
MPOU3BOIUTH apuPMeTHUECKHe JEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MPUBOAUTH MPUMEPHI UCTIOIB30BAHMS KOMIUIEKCHBIX YUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2%X2  u  3x3, onpenenuTeiab  MaTpHIbL,

FCOMCTpI/I‘{CCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh MOHATHSAMU: DPALMOHAIBHBIE, HpPpaLMOHAJIbHBIE,
MoKa3aTejbHbIE, CTENEHHbIC, JIOTapu(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHUST M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IpeoO0pa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMAa YypPaBHEHUII W HEPaBEHCTB, PABHOCUJIBHOCTh
ypaBHEHUH, HEpPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHHS,
HEpaBEHCTBA U CHUCTEMbl C IOMOUIbIO Ppa3IMYHBIX NPUEMOB; pEILIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBl C [ApaMETPOM; IPUMEHATH
YpaBHEHHUsI, HEPABEHCTBA, UX CHUCTEMbI JUJISl PEIICHUS MaTeMaTUYECKUX

3ala4 U 3a1a4 U3 pa3JINYHbIX oOmacTeit HAaYyKHU U peaHBHOf/'I KHU3HHU

YMeHue omnepupoBaTh MOHATUAMM: (QYHKIUSA, YETHOCTh (YHKIUH,
NEPUOJIMYHOCTh (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIMH, 3KCTpeMyM (YHKIHMU, HauOoJblllee U HAaUMEHBIIEe 3HAYCHUS
(GyHKIMHM HAa TIPOMEKYTKE, HEMpEephIBHAS (PYHKITUS, aCUMITOTHI Tpaduka
byHKIIMM, TIepBas U BTOpas MPOM3BOAHAs (YHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuil CMbICI MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeTEHHbII
UHTETpal; yMEHUE HaXOJUThb ACUMNTOTHl rpaduka (QyHKLIHUU; yMEHUE
BBIUUCIIATE  MPOU3BOJHBIE  CYMMBI, TPOW3BEJCHHS, YacCTHOTO U
KOMIIO3UIIMN (YHKIWN, HAXOAWTh ypaBHEHHE KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHE HaXOIUTh IPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIHIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO Ul HCCIeloBaHUA (yHKUUH,
HaXOAWUTh HauOOJbIIME W HAUMEHbIIME 3HA4YCHUS (YHKIMNA; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIIOJIb30BaHHEM ammnapaTa MaTeMaTH4ecKOro
aHaJln3a; NTPUMEHATH TMPOM3BOAHYIO [UISI HAXOXACHUS HAUITYYIIETo
pelleHus B TPHUKJIAAHBIX, B TOM YHCIIE€ COLMATbHO-)KOHOMUYECKUX H

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




HHTCrpaia; IMpUBOAWUTE HNPUMEPLI MATCMATHUYCCKOIO MOACIUPOBAHHA C

noMouIbio AU pepeHnaIbHbIX YpaBHEHUN

YMeHne onepupoBaTh NOHATHAME: Tpapuk QyHKIHH, oOpaTHAs (yHKIHS,
KOMIO3uIus (pyHKIMA, JTuHEWHas QYyHKOWs, KBaapaTudHas QyHKIUS,
panMoHanbHast (QYHKIUS, CTEMEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHW, TOKa3aTelbHas W
norapupmudeckass (yHKIHWU; YMEHHE CTPOUTh TpaduKd H3YyYSHHBIX
GbyHKUMH,  BBINONHATE  NpeoOpa3oBaHus  rpagukoB  (GyHKUUH,
UCTOJIb30BaTh IpadUKH Uil U3y4EHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
peUIeHNH 3a7ad U3 JPYrux y4eOHBIX NPEIMETOB M 3aJad W3 pPealibHOM
KU3HM; BBIpaXaTb (QOPMYJIaMU 3aBHCHUMOCTH MeEXJy BeJIMYHHAMU,
UCTIONIF30BaTh CBOWMCTBA W rpaduku (QYyHKIWI U pelieHHs ypaBHCHHH,
HEpaBeHCTB M 3aJad C IapaMeTpaMH; H300pakaTb Ha KOOPIMHATHON

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHne pemath TEKCTOBbIE 3a7auyd pPa3HBIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, J0JM U YacTH, Ha JIBWKEHHUE, pabOTy, CTOMMOCTh TOBAPOB M
yCIIyT, HaJOrH, 3aJja4d U3 00JIAaCTH YIpaBJiICHUs JIUYHBIMU U CEMENHBIMU
(¢uHAaHCAMU); COCTABIATH BBIPAXKECHUS, ypPaBHEHHUS, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIENOBAaTh IIOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABIONOJ0OHOCTh PE3YJIbTATOB, YMEHHE MOJEINPOBATH
peanbHBIE CUTYallMM Ha S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAYKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJa4M, UCCIIE0BATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHUEM  ammapata  anreoOpsl,

MHTEPIIPETUPOBATH MOJYUCHHBII pe3ynbTart

YMeHue omnepupoBaTh MOHATHUAMH: CpeAHee apupMeTHUecKoe, MeInaHa,
HauOoJIbIlIee W HAMMEHBIIIEE 3HAYCHHUS, pa3Max, JTUCIIEPCHUsi, CTAaHAAPTHOE
OTKJIOHEHHE YHCJIOBOrO0 Ha0oOpa; yMEHHE H3BJIEKaThb, WHTEPIPETUPOBATH
uH(popMaIrio, MPEICTaBICHHYIO B TabJIWIIAaX, HA JUarpammax, rpadukax,
OTpaXKaIoIyI0 CBOMCTBA peajibHbIX MPOLIECCOB U SIBJICHUH; MPEICTaBISAThH
uHpOpMAIlMI0O C TOMOINBI0 TaONWIl W JAMarpaMM; HCCIENOBaTh
CTAaTHUCTUYECKUE JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM TrpadUIecKux
METOJIOB M AJIEKTPOHHBIX CPEACTB; rpapMuecKu UCCIEOBATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I$I C MOMOIIBIO JUArpaMMm paCcCCUBAHUA U JIMHEeMHOMN perpeccun

YMeHue omnepupoBaTh MOHSATUSMHU: CIYYaWHBIA ONBIT M CIydailHOE

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




BEPOSATHOCTh C MCIIOJb30BAaHMEM TIpapUUECKUX METOIOB; INPUMEHATh
GopMyIbl CIOXKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (opMyly MOJHOMI
BEpOATHOCTH, Gopmyny bepHymin, komOuHaTopHbIe (AKTBI U (OPMYIIBI;
OLICHHMBAaTh BEPOSITHOCTU pealbHbIX COOBITUH; yMEHHE ONEepUpPOBaTh
MNOHSATUSIMM:  ClIy4ailHass BEJIUYMHA, pACIpEEICHHE BEPOATHOCTEM,
MaTEeMaTHYECKOe OXHUJAaHWE, JUCIEPCHs W CTaHJApPTHOE OTKJIOHEHUE
CllyyailHOM = BeNMUYMHBI, (QYHKIUM pacrlpeieieHus U  IJIOTHOCTH
PaBHOMEPHOTO0, [TOKA3aTEIbHOI0 U HOPMAJIBHOTO PacHpeeIeHUN; YMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN I PEeLIeHUs 3aaad;
3HAaKOMCTBO C MOHATUSMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIIEI0OBAaHUM; YMEHUE TPUBOAUTH IPUMEPHI NPOSABICHUS 3aKOHA
OONBUIMX 4YHMCET B MPUPOIHBIX U OOIIECTBEHHBIX SIBICHUAX; YMEHHE
OIEpUPOBATh MOHATUSAMH: COYETAHHUE, MEPECTaHOBKA, YMCIO COYETAHMH,
YUCIO  IepecTaHoBOK; OumHOM  HblOTOHA;  yMeHHME  IPUMEHSATbH
KOMOMHATOpHbIE (aKTbl U PACCYKACHUS Ul PELICHUs 3ajad; OLEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIA PE3YyIbTaT

Ymenue ONeprupoBaTh INOHATUAMMU: TOYKa, npsamas, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTIJIa, INIOCKUNA YroJl, IBYIPaHHbBIN
YIoJj, TPEXIPAHHBIA YIOJl, CKPELIUBAIOIIKECS IIPSIMBbIC, MAPAIUICIBHOCTD U
NEPIEHIUKYIIAPHOCTD IPSIMBIX U IUIOCKOCTEH, yroyl MEXAy IpsSIMBIMU,
yroa MEXAy IpsIMOHM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSAMM,
pacCTOsHHE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIY IPSMBIMH,
pacCTOSHHE MEXKAY IIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh IPU PEIICHUN
3aJa4 U3y4eHHbIE (PAKTHI M TEOPEMbl IUIAHUMETPUH; YMEHHME OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IOHATHHA M BEJIWYMH, pEIIATh

CBA3aHHBIC C HUMU IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHAMHU: IUIOMAAL (GUTYpBl, 00BEM (QHUTYpHI,
MHOTOTPaHHUK, IMPAaBHJIBHBII MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHHKA,
Ky0, mapaijenenunen, Npu3Ma, OUpamMuaa, (Gurypa u IMOBEPXHOCTh
BpallleHHs, UWIMHApP, KOHYC, wap, cdepa, miomans chepsl, IUIOMmAab
MOBEPXHOCTH NHPAMHJbI, MPU3MBI, KOHyca, ILWIMHApa, 00BEM Kyoa,
IpSMOYTOJBHOTO Tapajulesienuiea, NUPaMUAbl, HPU3MBbI, LWIMHADPA,
KOHyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEYCHUS KOHyca W LWIMHIPA,

napaji€JbHbIC OCH HJIKM OCHOBAaHWIO, CCUCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasics cdeppl, MWIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUCHHE
MHOTOTpaHHHUKa, W300pakaTh MHOTOTPAaHHHUKH, (QUTYPHl U TIOBEPXHOCTH
BpAIIEHHS, UX CEUCHHsI, B TOM YHUCIIE C MIOMOIIBIO IEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CaMOCTOSTEIHHO
(bopMynHpOBaTH ONpeeNICHUs] U3ydaeMbIX (UTYp, BBIIBUTATh TUTIOTE3bI O
CBOWCTBaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OlpoBepraTh MUX; YMEHHE NPOBOJAUTH Kiaccuukanuioo QUryp 1o
pa3MYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOJUMBIE JIOTOJTHUTENbHBIC

MOCTPOEHUS
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YMeHue onepupoBaTh MOHATHSIMH: JBWKEHHE B  IPOCTPAHCTBE,
napasuieNbHbIi TepeHOC, CUMMETPHsl Ha IIOCKOCTH M B HPOCTPAHCTBE,
MMOBOPOT, MpeoOpa3oBaHHWe TOMOOMS, TMOM00HBIE (UTYPBI, YMEHUE
pacro3HaBaTh paBHBIC W TOAOOHBIE (UTYpPBHI, B TOM YHCJIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJI30BaTh T€OMETPHUECKUE OTHOIICHUS TIPU
pelIeHNH 3aJad4; HaXOJWUTh TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YOI,
wionaab, 00bEM) MpU PElIeHUH 3a7a4d U3 JPYTUx y4eOHBIX MPEJIMETOB U
U3 peasbHOW KHM3HHM;, YMEHHE BBIUYHCIATH T'C€OMETPUYECKHE BEITHMYUHBI
(nuHA, yromj, IUIOMIAAbL, OO0BEM, IUIOUIA/b IOBEPXHOCTH), HCHOJB3YS
M3y4eHHbIE (OPMYIIBI U METOIbl, B TOM YHUCIIC: IUIOIAAb MOBEPXHOCTH
NMpaMUbl, TPU3MBI, KOHYCa, IMIMHApA, IUOmaas cdepbl; 00bEM Kyoa,
NPSMOYTOJIBHOTO TapasUieNienumnea, MTUPAMUIbI, TPU3MBIL, [TUIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HO,Z[O6HLIX (I)I/Il" Yp
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YMeHue onepupoBaTh MOHATHUSAMU: HMPSIMOYTOJIbHAs CHCTEMa KOOPAHMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJIWHATBHI BEKTOpA, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha 4YHUCIO, pasJoKEHHUE BEKTOpa Mo Oasucy,
CKaJIIpHOE TMPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, Yrol MEXIy
BEKTOpPAMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

JUTSL pellieHHss TeOMETPUUECKUX 3aa4 U 33/1a4 APYruX y4eOHBIX MPEIMETOB
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YMmenue BBI6I/IpaTB HO,[[XOHSIH_II/Iﬁ MCTO IJId pCIICHUA 3aaa4r; TIOHNUMAaHHC
SHAYUMOCTH MATCMATUKHU B HU3YUYCHUU MPHUPOAHBIX U O6H.[€CTB€HHLIX
nmpoueccoB u HBHCHHP'I; YMCHHUC PacCllO3HABaTh IMPOABJICHUC 3aKOHOB
MaTEMaTUKN B UCKYCCTBC, YMCHHUC MMPUBOAUTH NIPUMCPBI MAaTCMAaTUYCCKUX

OTKPBITUH POCCUMCKOM U MUPOBON MaTEMAaTUYECKOU HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IIPOBEPAEMBbBIX HA EI'D

1O MATEMATHUKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCIECHUS
1.1 Hatypanbhble u nensle uncna. [Ipu3Haku 1enMMOCTH LEbIX YUCET
12 Panmonaneupie uymcia. OOBIKHOBEHHBIE M JECATUYHBIE JApOOU, TPOLEHTHI,
’ OECKOHEYHBIC MTePUOTUUECKHE TPOoOH
13 ApudmMeTnueckuii KOpeHb HaTypaJIbHOW cTerneHu. JleWcTBus ¢ apudmeTHaecKuMu
. KOPHSIMH HaTypaJbHOMN CTETIEHU
1.4 Crernens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paloHalbHbIM Moka3aTeneM. CBoiicTBa
. CTENICHU
15 CuHyCc, KOCMHYC M TaHT€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm uucina. /lecaTuyHbIe U HATYpPAIbHBIC JTOTAPHUPMBI
etictButenbHple 4ucia. ApudmeTHdyeckue ornepandd ¢ JICHCTBUTEIIBHBIMU
1.7 yrcnaMu. [IpuOamkEHHbIE BEIUKUCICHHUS, TIPaBUia OKPYTJICHHUs, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [TpeoOpa3oBanue BoIpaKSHUN
1.9 KommiekcHbie uncia
2 YpaBHEHMS U HEPaBEHCTBA
2.1 Lensie 1 qpoOHO-palMOHATBHBIC YPABHEHUS
2.2 UppanumonanbHbie ypaBHEHUS
23 Tpuronomerpuyeckrue ypaBHEHUS
24 [Toka3arenbHbIe U JIoTapu(PMUIECKIE ypaBHEHUS
2.5 Llenpie ¥ TpOOHO-paIIOHANIEHBIC HEPABEHCTBA
2.6 HppauroHanbHbIE HEPABEHCTBA
2.7 [Toka3zaTenbHble U TorapupMUUIECKIe HEPAaBEHCTBA
2.8 TpuroHomeTpuyeckue HEpaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuna cuctemsl JIMHEHHBIX ypaBHEHUH. OnpeaenanTesnb MaTpUILIbL
3 OyHKIMU U TpaduKu




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

>l bynkiun. YétHple u Heu€THbIe QyHkumu. [leproanueckue GpyHKmun
Ob6nacte ompeneleHUss W MHOXKECTBO 3HadeHui QynHkuuu. Hynmu ¢yHkuw.
) [IpoMexXyTKM  3HAaKOMOCTOSHCTBA.  [IpoMexXyTkM  MOHOTOHHOCTH  (YHKIUH.
. MakcuMymbl U MUHHUMYMBI ¢GyHKIuU. Haubosbiiee u HauMeHbIlee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypaJbHBIM M LEJbIM IOKa3zareneM. EE cBoiicTBa u
' rpacuk. CBoiicTBa 1 rpaduK KOpHS n-0i CTETIEHU
3.4 Tpuronomerpuyeckre GyHKIMH, UX CBONCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmMudeckas GyHKINHU, UX CBOICTBA U rpaduku
16 Toukum pa3peiBa. AcuMnToThl rpadukoB (yHkmuii. CpoiicTBa  (QyHKIIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 INocnenoBaTeIbHOCTH, CIIOCOOBI 3aaHuUs [IOCIIE0BATEILHOCTEH
3.8 Apupmerrnueckas 1 reoMeTpudeckas nmporpeccun. @opmyrna CI0XKHBIX MPOLEHTOB
4 Hauana matematuyeckoro aHamusa
4.1 [TpousBoanas ¢pynkuuu. [Ipon3BogHbIE AI€MEHTAPHBIX (PYHKIIHIMA
[lpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 sKCTpeMyMbl. Haxoxenue HanOOJBIIEr0 U HAUMEHBIEr0 3HaYeHUS (YHKIUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. Uuterpan
5 MHokxecTBa U JIOTHKa
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{uarpammel Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTD 1 cTaTUCTHKA
6.1 OnucatenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 IIpsiMBI€ U IUIOCKOCTHU B IIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NTOBEpXHOCTH BpAILLICHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Maremaruka. Anredpa v Hayaia MaTeMaTudeckoro ananusa; 10 kiacc.
yrayonennoe ooyuenue Mep3isk A.I'., Homuposckuii J[.A., TTomsikos B.M.;
nox peaakuueit [logonsckoro B.E. OO0iecTBo ¢ orpaHuyeHHOM
orBeTcTBEHHOCTBIO M3narensckuii nentp «BEHTAHA-T'PA®y;
AxunonepHoe obmectBo «M3natenbecrBo «IIpocBenieHue

* Maremartuka. Anredpa v Hayaia MaTeMaTH4ecKoro ananusa; 11 kmacc.
yrayonennoe ooyuenue Mep3isk A.I'., Homuposckuii [I.A., [Tonskos B.M.;
nox pepakuueit [logonsckoro B.E. O0uiecTBo ¢ orpaHnYeHHOM
orBeTcTBEHHOCTHIO M3narenbckuii nentp «BEHTAHA-T'PA®y;

AxrmonepHoe obmiectBo «M3marenscTBo «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Maremaruka: ajiredpa 1 Hayajla MaTeMaTHYECKOr0 aHaJIN3a, FEOMETPUSL.
Anrebpa u Hauana MaTeMaTHUecKoro aHanusa, 10 kmacc. YrimyOneHHbIN
ypoBeHb. MeToinueckre pekoMeH1aunu K yueonuky A.I'. Mepaisika, J[.A.
Homupogsckoro, B.b. TTonsikoa / E.B. bymko, A.I'. Mep3msik, B.b.
[Tononckuii, M.C. Sxup - Mocksa : IIpocsemienue, 2023.

2. Maremaruka: anreOpa 1 Hayajla MaTeMaTUYECKOr0 aHaJIn3a, TeOMETpHsl.

AnreOpa 1 Hauaja MaTEMaTUYECKOro aHaiusa, 11 knacc. YriayOneHHbIi



ypoBeHb. MeToanueckue pekoMeHaanuu K yueoOuuky A.I'. Mepainska, I.A.
Homupogsckoro, B.b. TTomsikoa / E.B. bymiko, A.I'. Mep3msik, B.b.

[Tononckuii, M.C. Sxup - Mocksa : [Ipocsemienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET

1. Poccwuiickas anekTpoHHas mikoia https://resh.edu.ru/

2. MoOunbHoe anekTpoHHoe oOpazoBanue https://edu.mobedu.ru/ui/#/login/
3. YUI.PY https://uchi.ru/

4. I'pynna xommnanuii «IIpocBemenue» https://media.prosv.ru/

5. I[Inardopma Lecta https://lecta.rosuchebnik.ru/

6. @enepanbHblid HEHTP UHPOPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB

(OLIMOP) http://fcior.edu.ru/



