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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa W Hadalla MaTEMaTHUYECKOTO aHaIN3a» SIBISETCS
OJIHUM W3 HauOoyiee 3HAYMMBIX B MPOrpaMMe CpeaHEro oodiiero odpazoBaHus,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH 00€CIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y s
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 Meromuku oOydeHHs] anreOpe M HavajlaM MaTeMaTH4eCKOro
aHaJIn3a JIKUT AESITeIbHOCTHBIN NPUHIUI 00yUYeHUs.

B crpykType yueOHOro Kypca «AnreOpa M Hayala MaTeMaTHYECKOIO
aHaJIM3a» BbIJEIEHBI CIENYIOLIUE COAepKaTEeIbHO-METOAUYECKHE TuHun: «Yucna
U BBIUUCICHUS», «DYHKIUU U rpadukuy, «YpaBHEHUs U HepaBEeHCTBa», «Hauana
MaTEMaTUYECKOrO0  aHainu3a», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIEpPKATEIbHO-METOIMYECKHE JIMHUM U3YYaloTCSd Ha MPOTSKEHUHM [IBYX JIET
oOydeHHs] Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JIpYT Apyra U MOCTENEHHO HACHIIIASCh HOBBIMU TE€MaMU W pazienamu. JlaHHbIN
yu4eOHBI KypC SIBISETCS WHTErPAaTUBHBIM, IIOCKOJIBKY OOBEAMHSET B cele
COJIep)KaHUE HECKOJIbKMX MAaTeMAaTHYECKUX JHUCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUS, MATEMAaTUYECKUI aHaJIU3, TEOPUS MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroluecsi OBJIaleBalOT BcE Ooiee
MIMPOKUM MaTEMaTHYECKUM alllapaToM, Y HUX MOCIEI0BaTeNbHO (HopMHUpYyeTCa U
COBEPILIEHCTBYETCS yMEHUE CTPOUTh MAaTEMaTUYECKYyI0 MOJENb peallbHOU
CUTYalllH, IPUMEHSATh 3HAHUS, MOJYYCHHbIC MTPU U3YYCHUH Y4eOHOro Kypca, JUis
pELLIEeHUsI CaMOCTOSITEIbHO C(HOPMYIMPOBAHHON MaTeMaTUYECKOM 3a/1auu, a 3aTeM
WUHTEPIPETUPOBATH CBOU OTBET.

CopepxaTenbHO-MeTOAMYECKas JMHUA «YUuCia ¥ BBIYMCICHUS» 3aBEpPIIAET
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHMS IEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOI'0 0011ero oopazoBanusi. Ha ypoBHe cpeagHero o6iiero
oOpa3oBaHus 0co0O€ BHUMaHWE  yAemseTcs  (OPMUPOBAHHIO  HABBIKOB
palMOHATBHBIX BBIYMCICHH, BKIIOYAIOMIMX B CeOsl MCIOJIB30BAHUE PA3IUYHBIX
dbopM 3amucu 4yHcClia, YMEHUE JeNaTh MNPUKHUAKY, BBINOIHITH MPUOIMKEHHBIE
BBIUMCIICHHS, OLEHMBATh YHUCIIOBBIE BBIPAXKEHUSA, padOTaTh C MAaTEeMaTUYECKUMU
KOHCTAaHTaMHU. 3HAKOMbIE OOYYaroImIMMCS MHOXECTBA HATypPaIbHBIX, IIETBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4ucen. B  KakaoM ©3 3THUX MHOXKECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My clenupuIecKue 3aJaud MU OIepaluu: JeJIeHuE Halelo,
OIEpUPOBAHUE OCTATKAaMHM HAa MHOXECTBE LENbIX 4YHCET, OcOoOble CBOMICTBA
paIMOHATBHBIX M UPPAIMOHATBHBIX YHCEN, apu(PMETHUYECKUE OTepaIuu, a TaKxKe
U3BJICYCHUE KOPHSA HATYpajJbHOM CTENEHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCE].
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHUIO Kpyra HCHOJIb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHHS ISl PElICHUs pa3iudHbIX 3a7ad
dbopMupyeTcsi Ipe/CTaBlIeHUe O €IMHCTBE MAaTEMaTUKH KaK HAYKHM M €€ poJM B
HNOCTPOEHUU MOJIENEeH pealbHOr0 MHpa, HIMPOKO HCIOJB3YIOTCA 0000IIeHne U
KOHKpPETH3aIHsl.

Jluaus «YpaBHEHHMsSI M HEPABEHCTBA» pEaJTU3yeTCs Ha MPOTSXKEHUU BCErO
oOy4eHHs] Ha YPOBHE CpeIHEro oOIIero oO0pa3oBaHUsA, IMOCKOIbKY B KakKIOM
pasnene IlporpamMmbl MpenycMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3anad. B
pe3ynbraTe OOYy4YarOIIMECs OBJIAACBAIOT PA3IMYHBIMM METOJAMHU  PELICHUS
palMOHANBHBIX, HUPPAIMOHANBHBIX, TOKAa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHUM, HEPAaBEHCTB M CHUCTEM, a TaKxke 3a/aad,
cojepkamux mnapamerpel. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeZIOBaHUN (YHKIMI C TOMOIIBIO MPOU3BOJHON, MPU PEHICHUH MPHUKIATHBIX



3a7a4 U 3a7a4 Ha HaXOXJEHHWE HauOOIbIINX M HAUMEHbBIINX 3HAYEHUU (PYHKIUU.
JlanHasi coqepkarenbHas JJMHUSL BKJIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUMN
BBIMIONIHATh  pacy€rel 1o  QopMynaMm, MpeoOpa3oBaHMsl  PalMOHAIBHBIX,
UPPAMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHUM, a TAaKKE BBIPAKEHUH,
COJIepKAIlUX CTEeNeHH W Jiorapudmsel. brarogaps HU3ydeHUIO anredpandyecKkoro
MaTepualla  IPOUCXOJIUT  JalibHEWIllee  pa3BUTHE  AITOPUTMHYECKOrO U
a0CTPaKTHOTO MBINIJIEHUSI O0ydYaromuXxcsa, GOPMUPYIOTCS HABBIKU JE€TYKTUBHBIX
paccyxaeHuid, paboTl C  CHMBOJBHBIMH  (QopMamH,  NPEACTaBICHUA
3aKOHOMEpPHOCTE M 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npennaraetr d(QQeKTUBHbIE HHCTPYMEHTHI JUIsl PEUICHUS MPaKTHUYEeCKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAuueckass JuHUA «DyHKUMH U TpaduKu» TECHO
neperieTaeTcs ¢ JPYrUMU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCIEA0BATEIbHOCTh U3yUEHUs MaTepuana. M3yyeHue cTeneHHou,
MOKA3aTeIbHOH, JIOTapu(P)MUYECKON ¥ TPUTOHOMETPUUECKUX (PYHKITUH, UX CBOWMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKIMM sl pelIeHus 3a1ad U3 JAPYTruX y4eOHbIX
NPEIMETOB U PEaIbHOM KU3HU TECHO CBS3aHO KAaK C MAaTEMAaTHUYECKUM aHAIH30M,
TaK W C PEIICHHEeM YpaBHEHWU W HepaBeHCTB. [lpum 3TOM Oosblioe BHUMaHUE
yaensiercs (OpMUPOBAHUIO YMEHUS BbIpakaTh (hOpMyJIaMu 3aBHCHMOCTU MEXIY
pPa3IMYHBIMM BEJIMYMHAMH, WCCIICIOBATh IOJYyYCHHBIE (QYHKIIUH, CTPOUTH HX
rpaduku. Matepuan 3TOl coJep>KaTeNbHON JTMHUU HalEleH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, ITO3BOJISIONINX BBIPAXATh 3aBUCUMOCTH MEXIy BEIUYMHAMHU B
paziuuHoi ¢dopme: aHATUTUYECKOU, rpaduyeckoid u ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMHUYECKOTO MBIIUJIEHUS, CIHOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHIA.

ConepxxarenpHasi nuHus «Hawyana MareMaTHuyeckoro aHanzay TMO3BOJISIET
CYIIIECTBEHHO PACIIUPHUTHh KPYT KaK MAaTEeMAaTHYECKHMX, TaK W MPHUKIAJIHBIX 3a/1ad,
JOCTYMHBIX OOYYaIOIIMMCS, TaK KaK y HUX TMOSBISECTCS BO3MOXXHOCTh CTPOHUTH
rpa@uKy  CIOXKHBIX (YHKIHHA, ONPEAeNsATh WX HauOONbIINE W HAWMEHBIINE
3HAYCHUS, BBIYUCIITH IUIOManu (Guryp m oOBEMBI Tel, HaXOAUTh CKOPOCTH W
YCKOpeHMsI TpoueccoB. JlaHHas cojep)karenbHas JIMHUA OTKPHIBAET HOBbBIE
BO3MOKHOCTH TIOCTPOEHHMS MAaTeMaTHYeCKHX MOJIeJed pealbHbIX CUTYyalui,
MO3BOJISIET HAXOJUTh HaWJIydlllee pEIIeHHEe B TMPUKIAIHBIX, B TOM YHCIIEC
COLIMAJIBHO-DKOHOMHMYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTH4YECKOT O
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHUI pACIIO3HABATH MPOSBIICHUS
3aKOHOB MAaTeMaTHKU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromiuecs y3HaIOT O



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

CopeprkaTenbHO-MeTOAUYeCKass TUHUS «MHOXKECTBa U JIOTHKa» BKIIIOYAET B
ceOst DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMAaTHYE€CKOW JIOTUKHU. TeopeTHKo-
MHOKECTBEHHBIC MTPEACTABICHUS MPOHNU3BIBAIOT BECh KYPC IIKOJIBHONH MaTeMaTHKH!
U TpeljiaratoT HamOojiee YHUBEPCAIbHBIA S3BIK, OOBEAMHSIONIMNA BCE pa3ieibl
MaTEeMaTUKH U €€ TPWIOKEHUH, OHU CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaToMy BakHO maTh
BO3MOXXHOCTh OOyYaromeMycss TOHHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIOJIb30BATh €0 JIJISl BBIPAXKEHUS CBOMX MbBICIIECH.
JpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HAyKd CleayeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrocTb OOOCHOBAaHWM U CIEJOBAaHUE OMNpPeaeTIEHHBIM
NpaBWIaM  TOCTPOCHUS  JOKA3aTelbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOT'O MBILIUICHHS
00y4JaronInXxcs, O3BOJIIET UM CTPOUTH CBOU PACCYXKJIEHUS HAa OCHOBE JIOTUYECKUX
npaBmwiI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBIIIICHHUS.

B yueOHoM kypce «AnreOpa u Hayaja MaTEMaTHYECKOrO aHaIu3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOr'0 MOJEIHUPOBAHUS, KOTOpbIE MPU3BAHBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJEICH peasbHBIX
CUTYyaIllii, WCCIEAOBAHMS DJTHX MOJENIEH C TIOMOIIBIO armapara anreOpbl U
MaTEMaTUYECKOTO aHaju3a, WHTEPIpPETAIMHM TOJIYyYEHHBIX pe3yibTaToB. Takue
3a/1aHUs BIUIETEHBI B KaX/IbIN U3 Pa3/eioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepual
y4e0HOTO Kypca IMPOKO WCIOJB3YeTCs I PEIICHHsS NMPUKIaAHbIX 3anad. [lpu
pEIICHUHM  pEalbHBIX  NPAKTUYECKUX  3aJad  oOydaromiuecs  pa3BUBAIOT
HAOJIFOIaTeTbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh  AHAJOTHIO, 0000maTh W KOHKPETHU3UPOBAThH  MpoOIiieMy.
HestenpbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEMICHHUS TMPUKIATHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCEX TEM yudeOHOro Kypca «Anredpa u Havasa
MaTEMaTHYECKOTO aHaTH3ay.

Ha wusyuenne yueOHOro kypca «AnreOpa W Havajla MaTeMaTHUYE€CKOTO
ananuza» orBoguTcs 204 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEITIO),

B 11 kimacce — 68 yacoB (2 yaca B Heaenm0), B 12 kiaacce — 68 yacos (2 yaca B
HEJIETI0),



COJAEP XAHME OBYUYEHUA
10 KJIACC

Yucua 1 BBIYMCICHUSA

Paunonanbubie uncia. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOHU, MPOLIEHTHI,
OeckoHeuHble Tepuonnyeckue aApoou. [IpumeHenue apobelt U MPOIEHTOB IS
peLIeHUs MPUKIIAIHBIX 3a7a4 U3 PAa3JINYHbIX OTPACIIEN 3HAHUM U PEATbHON KU3HMU.

JleicTBUTENBbHBIE YHCIA. PalnWOHaNbHBIE W HUPPALMOHAIBHBIE YHUCIA.
ApudmMernueckre  omnepalud € JCHCTBUTEIBHBIMU  yuciaamMu.  Moayib
JENCTBUTENBHOTO YKCia U ero cBoicTBa. [IpuOmmkEéHHbIE BHIYHMCIICHUS, MPAaBUIIa
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 € panuMOHAJIBbHBIM IIOKa3aTelneM M €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTENBHBIM MTOKA3aTEIEM.

Jlorapudgm umcma. CpoiicTBa jorapudma. JlecsTUuHbIE W HaTypalbHbBIE
JaorapupMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
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/IbI PEICHUS LENbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOrOWIEHBI OT OJHOW NEpPEMEHHOW. JlelleHMe MHOrodjeHa Ha
MHOIOWIEH € ocTarkoM. Teopema be3y. MHoOrowiessl ¢  LEIbIMU
koadpunmenramu. Teopema Buera.

[IpeoOpa3oBaHusl YHCTOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHNU U KOPHHU.

NppanmonansHbie YPaBHEHHSI. OcHOBHBIE METOBI pemeHus
UPPALMOHAIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEHUs. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHbBIX

YPaBHEHUM.

[Ipeobpa3oBaHre BhIpaKEHHH, COEPKAIINX JTOTapr(MBI.

Jlorapupmudeckue ypaBHEHUS. OCHOBHBIC METOJIbI peIIcHUS
Jorapu(MUYECKUX YpaBHEHHI.

OcHoOBHbIE TPUTOHOMETPUUYECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUM. PellieHne TPUrOHOMETPUUECKUX YPABHEHHI.



Pemrenne cucrem JMHEMHBIX ypaBHEHHMHA. Marpuna CHUCTEMBI JIMHEHHBIX
ypaBHeHui. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOWCTBA, BBIUMCIICHUE €r0 3HAUEHUS, IPUMEHEHHUE OMPEACIUTENS ISl PEIICHUs
CHUCTEMbl JIMHEMHBIX ypaBHEHWW. PelleHume NpuKIagHbIX 3aJad C I[OMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccimenoBaHne MOCTPOEHHOM MOZENU C
MIOMOIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoenne maTeMaTUYECKUX MOJENIEN peallbHOM CUTYyalUUMHU C IOMOIIBIO
YPaBHEHHMM M HeEpaBeHCTB. [IpumeHeHne ypaBHEHMI W HEPABEHCTB K DPELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad W3 pa3judHbIX 00JacTedl HAayKUu W peanibHOM
HKU3HU.

DYyHKIUHN 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 3HaKomocTosSHCTBA. UETHBIC M HeuéTHBIe GyHKIMU. [lepuognaeckue
¢ysakuuu. IIpomMexyTKM MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢bynkiuu. Hanbomnpiee n HauMeHbIIee 3HaYeHUST QYHKIIMHM HA TIPOMEXKYTKE.

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 GyHKIMMA 715 pelICHUs] YpaBHEHUH.

TpuroHoMerpruyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

QOyHKIMOHAJIIBHBIE 3aBUCUMOCTH B PpEaJbHBIX IPOLECCAX W SBICHUSIX.
I'paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHaju3a

ITocnnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsS ITOCJIemOBaTeNbHOCTEN. MeTton
MaTEMAaTU4YECKON 170:014% 9102028 MoHOTOHHBIE U OTrpaHUYCHHBIE
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHMS MAaTEMATHYECKOI'O aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudpmernyeckas U reomeTpuueckas nporpeccu. beckoHeuHO yObIBaromast
reoMmerpudeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON
Mporpeccuu. JIMHEUHbIN U YKCIIOHEHIHMAIBHBIN pOCT. Huncio €. Popmyiia CIIOKHBIX
npoueHToB. Mcnonp30BaHWE NPOrpeccHMy JUId  PELICHUS pealbHbIX 3aaad
IIPUKJIIAIHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX CcBOMcTBAa. Touyku paspbiBa. ACHUMOTOTHI
rpadgukoB ¢yHkuuid. CBoiicTBa (YHKUMU HENpPEephIBHBIX Ha OTpe3ke. Meron
VMHTEPBAJIOB Uil DPEUICHHWs HEpPaBeHCTB. lIprMeHeHHne CBOWCTB HENPEPBIBHBIX
byHKIUN TS pereHust 3a1ad.

[TepBas u BTOpas npousBojHble GyHKIMU. OnpeneraeHrue, reOMETpUIECKuil u
(bu3MUecKil CMBICT MPOU3BOIHON. Y paBHEHHE KacaTelNbHOU K rpaduKy (PyHKIIHH.

[IpousBoaHBIE  AIEMEHTApHBIX  (PYHKIUH. [IpousBogHass  CymMBl,
NPOU3BECHUS, YACTHOT'O U KOMIO3UIINH (DYHKIIUH.

MHoKecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0OKa3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHHUS.

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), octaTkoB 1o moaysto, anropurma EBkiauaa it pemeHus
3a/1a4 B 1IEJIBIX YHCIIAX.

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 uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUA U HEPABEHCTBA

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

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

OcCHOBHBIE METOABI PEUICHUS TOKA3aTeNbHBIX U  JIOTapu(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALIMOHATBLHBIX 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 pas3jIMyHbIX o0JlacTeld HayKu M peajbHOU
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 pelieHusT yYpaBHEHMH W HepaBeHCTB. | paduueckue
METOBI pELIECHU 33724 C TapaMeTPaMHU.

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

12 KUIIACC

Hayana maTteMaTH4eCKOro aHajausa

[Ipumenenre MPOU3BOAHON K MCCIENOBaHHUIO (DYHKIIMI HA MOHOTOHHOCTHh U
skcTpeMyMmbl.  HaxoxaeHue  HauOoONbIIEro M HAaUMEHBLIErO  3HAYEHUU
HENpPEepbIBHON (PYHKIIMU HA OTPE3KE.

[IpyumeHeHne NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pEUICHUs B
NPUKIAIHBIX 3a/Jadax, Uil ONPENENIEHHs CKOPOCTM M YCKOpPEHHMs IIpolecca,
3aaHHOrO (hOPMYJION UK rpaduKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBOOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHKImMi. [TpaBuna HaxoXx1eHUs TEPBOOOPAZHBIX.

Wnrerpan. ['eomeTpuuecknii CMBICJI MHTErpala. Brruncnenue
onpenenéHHoro uHTerpana mno popmyne Hetotona-JIeitonuna.

[IpumeHeHue uHTErpana AJid HAaXOXKIEHUS IUIOWAJEH IUIOCKUX (Uryp u
00BEMOB T€OMETPUUECKUX TEII.

[Tpumeps pemenuit auddepeHnuaIbHbIX ypaBHEHUH. MaTteMaTuyeckoe
MOJIETUPOBAHUE pPEATbHBIX MPOLIECCOB C NOMOUIbI0  Au(depeHIraIbHbIX
YpaBHEHUM.



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(hOpMHPOBAHHOCTh IPAKIAHCKON MO3ULIMK 00YYarOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUWCKOro  OOIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
OpoIenyp Tpa)xJaHCKOro oOIiiecTBa (BBIOOPBL, OMPOCHI W JIPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAIBHBIMA HWHCTUTYTaMHM B COOTBETCTBHUHM C HUX
(GYHKIMSAMH U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOW WMICHTUYHOCTH, YBAKCHUS K
OPOLUIOMY M HACTOSAILIEMY POCCHUHCKONW MAaTE€MaTHKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTH>KEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJBI,
UCIIONIb30BaHUE JTHX JOCTIDKCHHUM B JPYrUX HayKaxX, TEXHONOTusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAHHME JTYXOBHBIX IEHHOCTEH pOCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPaKTHYECKUM
OPUMEHEHUEM JIOCTH)KEHUII HayKH U JACSITEIbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOI0 BKJIa/ia B MOCTPOECHUE YCTOMYUBOIO Oy 1yIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pElIeHUH, PacCyKIEeHUI, BOCTIPUUMYHUBOCTh
K MaTeMaTUYECKUM aCTEeKTaM Pa3IN4HbIX BUJOB UCKYCCTBA;

5) pu3uvYecKoro BOCIUTAHUSA:

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh MAaTeMAaTHYeCKHE 3HAHUSA B
MHTEpECcax 310pOBOro U 0€30MacHOro 00pasa 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 TpYyJy, OCO3HaHUE ILIEHHOCTU TPYAOIIOOUs, HMHTEpEC 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  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U
caM0oOOpa30BaHUI0 Ha TMPOTSHKEHUU BCEW KU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTHYECKOM HANpaBIeHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTb  SKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COLIMAJIbHO-DPKOHOMHUYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON U COLMAIBLHOMN
Cpellbl, OCO3HAHHE TJIOOAIBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIEM, OpUCHTAIIHS
HAa TPUMCHEHHE MATEMaTHWYeCKMX 3HAHWWA IS pEmIeHHs 3a7ad B 00JacTh
OKpY’)Karoliel cpelbl, IJIaHUPOBAHUE IIOCTYNKOB W OLEHKA HMX 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 UYeIOBEUECKOW JesITeIbHOCTH, ATaloB €€
pa3BUTHUS M 3HAYMMOCTH JUISI Pa3BUTUSl LIMBWIM3AIUU, OBJIAJAEHUE SI3BIKOM
MaTeMAaTUKU M MAaTeMaTUYECKOW KYJIbTYpOW KakK CpEIACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO M HUCCIEIO0BATEIbCKYIO JESATEIbHOCTh
UHAUBUIYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble 1ornyeckue NecTBUA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
O0OBEKTOB, TIOHATHH, OTHOIIEHWH MEXKIYy TMOHATHAMH, (POpMyIHpOBaATh
OTIpeIeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KJacCU(PUKAIUY,
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 perieHuss 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,  (uKcHUpylOIHME  MpPOTHBOpeuYHe,  MpodieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpPMHpPOBATH THUIMOTE3y, APTYMEHTHPOBATH
CBOIO MMO3UIIMI0, MHEHUE;

MPOBOJUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
110 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBICHUS, Tpoliecca,
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 TaKKE BBIIBUIaTh
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 PA3JIMYHBIX 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(hOpMYITMPOBAHHBIM KPUTEPHSIM.

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 IOSCHEHUS II0 XOAY PELICHHs 3aJauH,
KOMMEHTUPOBATh MOTYyYECHHBIA PE3yJIbTaT;

B X0/ie OOCYKIEHMs 3a/1aBaTh BOIPOCH! MO CYHIECTBY OOCYKIAa€MOU TEMBI,
npoOJjieMbl, pelraeMol 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
pelIeHnsl, COIOCTABJIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YM€ M CXOJCTBO MO3ULMUN, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4i, DKCIIEPUMEHTA, UCCIIEN0BaHNUA,
OPOEKTa, CaMOCTOATEIBHO BbIOMpPATh (OpMAT BBICTYIUIEHHA C YYETOM 3aaad
Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUSA



Camoopranusanus:

COCTAaBJIATH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4€TOM HOBOU MH(OpMAIUy.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJQJ€Th  HABBIKAMM  TIO3HABATENbHOM  peduieKCMW  Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB, BIAJETh
croco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJISI TpOIlecca M pe3yibTaTa pelIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NpeBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HANICHHBIX OIMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBSICHATH IPUUNHBI
JOCTHXKEHHUS WA HEIOCTH)KEHHS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEJIbHOCTD:

MOHMMATh M HCIIONH30BaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl mMpU pelmieHuH Y4YeOHBIX 3ajay, TMPUHUMATh 1elb COBMECTHOU
JESTENHbHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHON pPalOOTHI, pacmpeneisiTh
BUJIbI pabOT, JOroBapuBaThCs, OOCYXAAaTh NPOLECC U Ppe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIIOBBIX (opMax paboThl (00CykaeHUsi, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» H HWHBIE), BBIMIOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHbI, OIICHUBATH
KaueCTBO CBOETO BKJajJa B OOMIMU MPOIYKT IO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

IHNPEIMETHBIE PE3YJIbTATBI

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

Yuciia 1 BBIYMCIICHUA:

CBOOOJTHO OIEPUPOBATH MOHSTHSAMU: PAIlMOHAIBHOE YHCIIO, OeCKOHeYHas
nepuoanyeckas JApoOb, TPOLEHTHI, HPPALMOHATIBLHOE YHCIO, MHOXECTBA
PalMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOIYJb JEUCTBUTEIBHOTO YUCIIA;

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

NPUMEHSThH MPUOIMKEHHBIEC BRIYUCIICHHSI, IPABWIIA OKPYTJICHUS, TPUKUIKY H
OLICHKY pe3y/bTara BEIYMCICHUMN;



CBOOOJIHO OMNEpPUPOBaTh TOHATHEM: CTENEHb C IENbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOAIIYI0 (DOPMY 3aMKUCH ACHUCTBUTEIBHBIX YHUCEI JJIs PEIICHUS
NPaKTUYECKUX 3aJ]1a4 U MPEACTABIICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATHUEM: CTEIICHDb 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;

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

YpaBHeHUS U HEPABEHCTBA:

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

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

CBOOOJTHO OIEPUPOBATH TMOHSATHUSAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOYJI€H C UeIbIMU KO3(PUIMEHTaMU, KOPHU MHOIOYJIEHA, MPUMEHSTh
JIEJICHHE MHOTO4YJIEHa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera
JUISL PELLICHUS 33/1a4;

CBOOOJTHO ONEPHUPOBATH TOHITHSMHU: CHCTEMa JIMHEHHBIX ypaBHEHHH,
MaTpuila, ONPEAECIUTENb MaTpPUlbl 2 X 2 W €ro TeOMETPUYECKHUU CMBICIH,
WCIIOJIb30BAaTh CBOMCTBA OMNpENENUTENss 2 X 2 1Jig BBIYMCICHHS €ro 3HA4YCHUS,
IPUMEHATh ONPEACIUTENIN JUIsL PELICHHUs] CHUCTEMBl JIMHEHMHBIX YpaBHEHUU,
MOJEIUPOBATh PEATBHBIE CUTYAllMH C ITOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHU,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIA C TOMONIIBI0 MATpPUIl U ONPEACTUTEIICH,
WHTEPIPETUPOBATH MOJIYUYCHHBIN pE3ybTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUWM C KOpPHSAMH JUIsl TNpeoOpa3oBaHUS
BBIPAXKCHUM;

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

UCII0JIb30BaTh CBOMCTBa norapudmMoB JUTSt npeodpa3oBaHuUs
norapu(MUIECKUX BBIPAKECHUN;

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



NPUMEHSATH OCHOBHBIE TPUTOHOMETpHUUYECKHE POPMYIBI IS TPeoOpa3oBaHus
TPUTOHOMETPHUYCCKHUX BBIPAKCHHIM;

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

MOJIETUPOBATh pealbHbIE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBIATh
BBIDOKEHUSA, YpPaBHEHMsS, HEPABEHCTBA IO YCIOBUIO 3aJlayd, WCCIEA0BAThH
MOCTPOEHHBIE MOJIETN C UCIIOJIb30BAHMEM almnapaTa aireOphl.

DYyHKUUMN U TPAPUKU:

CBOOOJTHO ONEPUPOBATH MOHATHAMU: (PYHKIIUS, CIOCOOBI 3aaHusl (PYHKIINH,
B3aMMHO oOOpaTHble (yHKIMH, Kommo3uius GyHKUMA, Tpaduk GyHKIUY,
BBINIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPUKOB (HYHKIIHIA;

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

CBOOOJTHO OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEYETHBIE (PYHKIUH,
nepuoauvecKrue (HYHKIMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIMM, HauOonbllliee M HaWMMEHbIee 3HaueHWe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATHSIMU: CTENEHHAsT (DYHKIHS C HATYypaIbHBIM H
[ENbIM TOKa3aTesneM, TpaQuK CTENEeHHOW (QYHKIMM C HATYpPaJbHBIM W LEIbIM
nokaszateneM, rpaduk KOpHs N-0i cTerneHu Kak (YHKIUU OOpaTHOW CTENeHH C
HaTypaJbHBIM ITOKA3aTENIEM;

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

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

CBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYXKHOCTD,
orpenieNieHNe TPUTOHOMETPHUECKUX (YHKIIHI YUCIIOBOTO apTyMEHTa,;

UCMOIb30BaTh TIpaduku GYHKOUE JJI1  HMCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH NpU PEUICHUH 3a7a4 U3 JIPYTHX Y4eOHBIX MPEAMETOB U peasbHON
KHU3HU, BBIpaXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXIY BETHUNHAMU;

Hayana MaTeMaTH4ecKOIro aHAIU3A:

CBOOO/IHO ONEpUPOBATH MOHATUAMM: apumeTnyeckas M IeoMeTpUyecKas
nporpeccusi, 6eCKOHEYHO yObIBaIOIIasi FTeOMETpUUECKasi IPOrpeccusi, TNHEHHBIN U
AKCIIOHECHIIUATIBHBIA POCT, OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCHH JJIS PEIICHUS pealbHBIX 3a/1ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATHSIMU: MOCIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
MIOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEA0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXIECHUS MATEMAaTHUYECKOrO aHalM3a Kak aHalu3a
OECKOHEUYHO MaJIbIX;

CBOOOJHO OINEPUPOBATH MOHATUSIMHU: HENPEPBIBHbIE (PYHKUUU, TOUYKH
paspbiBa rpaduka QpyHKIIMH, acCUMOTOTHI rpaduka GyHKIUH;

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

CBOOOJHO OIEpPUPOBATH MOHATUAMH: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIIMK, KacaTtelbHas K rpaduky GyHKIINY;

BBIYHCIISATH IIPOU3BOJHBIE CYMMBI, IPOU3BENCHHS, YACTHOTO U KOMITO3HIIUH
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;

UCITI0JIb30BAaTh 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 00BEKTA, 10Ka3aTEIbCTBO, PABHOCUIILHBIE
YpaBHEHHS U1 HEPABEHCTBA.

K xonmy oOyuenus B 11 kuacce oOydaromwuiics MHOTYYUT CIEAYIOIIHE
IpeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOr0 aHAIIU3a»:

Yucia 1 BHIYMCICHUSA:

CBOOOIHO ONEpUPOBaTh MOHATUSMHU: HATypalbHOE U 1LEJI0€ YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LEJIbIX YHUCEJ, UCIOIb30BaTh MPU3HAKHU AECITUMOCTH
uensix yncen, HOJl n HOK HaTypaslbHBIX 4MCeNn ISl pEelIeHUs 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 YHClia B ajreOpandyeckod u
TPUTOHOMETPUYECKON (hopMe, BBIMIOTHATH apu(METHUIECKHE ONEpali ¢ HUMHU U
U300paXkaTh HA KOOPJMHATHOM MIIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:



CBOOOIHO OMEPUPOBATH MOHSITUSIMU: HppAlMOHATbHBIC, MOKAa3aTeIbHBIC U
Jorapu(pMuYecKkre HEPaBEHCTBA, HAXOJAUTh MX pEHICHUS C  IOMOIIbIO
PAaBHOCHWJIbHBIX NIEPEXO/IOB;

OCYIIECTBJIATL OTOOP KOpPHEH TIpH PEUICHUW TPUTOHOMETPHUECKOTO
ypaBHEHUS,;

CBOOOJTHO OIEpUPOBATh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxonumble  (OpMYJIbl  JUIsl  PEHIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMEPUPOBATh MOHATUSIMHU: CUCTEMa U COBOKYIHOCTh YPABHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pallMOHAIbHBIX, UPPALIMOHAIIbHBIX, MTOKA3aTEIbHBIX U
Jorapu(pMuUYEcKX ypaBHEHUN U HEPABEHCTB;

pemarb palMOHANIbHEIE, VppalOHAIIbHEIE, MOKA3aTeNIbHBIE,
jgorapu()MUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
cozieprKalllie MOJYJIN U apaMeTphl;

NPUMEHSThH TpaduuecKre METOMbI IS PEIICHUs YpaBHEHUN W HEPaBEHCTB, a
TaKKe 3a71a4 C napaMeTpamus;

MOJIETUPOBATh pEAlbHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIISATH
BBIpAKEHUS, YpPaBHEHMs, HEPAaBEHCTBA W HX CHUCTEMbI [0 YCJIOBHUIO 3aJlayH,
UCCIIEIOBAaTh IIOCTPOEHHBIE MOJEIM C HCIOIb30BAHUEM almapaTta aireopsl,
UHTEPIPETUPOBATH MOTYUCHHBINH PE3yJIbTar.

K xonmy oOyuenumss B 12 kJiacce OOydYarOIIMICS TOJYYUT CICAYIOIINE
pEeIMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeEMaTUYECKOr0 aHAJIU3a»:

DyHKUMU U TPaPUKH:

CTpPOUTh TpadUKU KOMIO3UIIMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HUITUH IBYX ()YHKIIUIA;

CTPOUTH TEOMETPUYECKUE OOpa3bl ypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJTHO ~ OIEPUPOBATH TOHITHSAMHU: TpPAPUKU TPUTOHOMETPHUUECKHUX
byHKITNI];

NPUMEHATh (PYHKUHMHU I8 MOJACIMPOBAHUS W HCCIEIOBAHUS pPEabHBIX
IIPOLIECCOB.

Havana mateMaTH4yecKoro ananamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO ISl UCCIEAOBaHUS (DYHKITMM HAa MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HauOOJIbIlIee U HAUMEHbIIIee 3HaUYeHUsl (YHKIIMU HEMIPEPHIBHON Ha
OTPE3KE;



UCIIOJIb30BaTh TPOW3BOAHYIO 11 HAXOXKICHUS HAWITYYIIETO pEHIeHUS B
NPHUKJIAJHBIX, B TOM 4YHCJICE COIMAIbHO-DKOHOMWYECKHUX, 3ajJadax, s
OTIpEeNeNICHUs] CKOPOCTH W YCKOpPEHHWsS Tpollecca, 3alaHHoro (Gopmysnold wiH
rpaguKom;

CBOOOJHO OTEPUPOBAThL TOHATHAMH: TEPBOOOpa3Hasi, OMpeHeIEHHBIN
UHTETpaJl, HAXOIWUTh TEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUHA ¥ BBIYUCIATH
uHTerpai no hopmyne Hetorona-Jleitonuia;

HAXOJUTH TUTOMIA/IH IIOCKUX (PUTYP U OOBEMBI TEJT C TIOMOIIBIO UHTETPAIa;

UMETh TPEACTABICHHE O MaTEeMAaTHYECKOM MOJCIUPOBAHUM Ha MpPUMEpPE
cocraBieHus TuddepeHITnaTbHBIX YPaBHEHUH;

pelaTh TpUKIaJHbIEe 337a4i, B TOM YHUCJE COIIMAIBHO-d)KOHOMHUYECKOTO U
¢u3ngecKkoro xapakTepa, CpeACTBAMH MaTEMaTHIECKOT0 aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/

HaumeHnoBanue pa3ies1oB 1 TeM IPOrpaMMbl

KoanuyecTBo 4acos

Bcero

duaekTpoHHbie (undpoBbIe)
o0pa3oBaTe/bHbIE pecypchl

MHOeCTBO TEHCTBUTEIIHLHBIX YHCEII.

www.fipi.ru

1 MHorouwiensl. PaninonanbsHble ypaBHEHUS U 17 WWW.rustest.ru

HepaBeHCTBA. CHCTEMbI JIMHEHHBIX YPaBHCHUIA

®Oyukiyu v rpadukn. CreneHHas QyHKIUS ¢ WWW.ipi.ru
2 10 WWW.rustest.ru

IeJIBIM TI0Ka3aTesieM T

ApudMeTnuecKuii KOpeHb N-0i CTENEHN. www.fipi.ru
3 6 WWw.rustest.ru

HppaunonanbHble ypaBHEHUS

[Moka3arenpHas GyHkiws. [lokasaTenbHbIC www.fipi.ru
4 A 4 WWW.rustest.ru

Jlorapudmuaeckast QpyHKITHS. www.fipi.ru
5 7 WWW.rustest.ru

Jlorapudmudeckne ypaBHESHUS

TpUrOHOMETPUYECKHE BRIPAKCHUS U wWww.fipi.ru
6 5 WWW.rustest.ru

ypaBHEHUSI

www.fipi.ru
7 [TocnenoBaTebHOCTH U IPOTPECCUU 8 www.rustest.ru
www.fipi.ru

8 HenpepoiBabie Gynkiwn. [Ipon3BogHas 8 WWW.rustest.ru

[ToBTOpeHNE, 000OIIEHHE, CUCTEMATH3AINS WWW.fipi.ru
9 N 3 WWW.rustest.ru
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11 KJIACC

HanmeHoBaHMe pa3iesioB U TeM

KoanuyecTBo 4acos

DJIeKTpPOHHBIE (HU(POBHIE)

Ne i/
NpOrpamMMmbI Bceero 00pa3oBaTeIbHbIE PeCYpPehl
Hccnenosanue GyHKIHN ¢ MOMOMIBIO www.fipi.ru
1 . 22 WWW.rustest.ru
HPOM3BOTHOM
www.fipi.ru
2 [TepBooOpasHas 1 HHTETpaT 12 WWw.rustest.ru
I'pad¥Ku TPUTOHOMETPUYECKUX (DYHKIIUH. Www.fipi.ru
3 14 WWW.rustest.ru
TpUroHOMETPUYECKHE HEPABEHCTBA
www.fipi.ru
4 Kommnekcusle uncia 12 WWW.rustest.ru
WppalnoHanbHble, MOKa3aTeNbHbIE U www fipi.ru
5 7 WWW.rustest.ru
norapuMUIECKHe HEPABEHCTBA
[ToBTOpEHUE, 0600IIECHNME, www.fipi.ru
9 . 1 WWW.rustest.ru
cucTeMaTH3alus 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68
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12 KIIACC

No 11/ HanmeHoBaHMe pa3iesioB U TeM KosmuecrBo yacos DJIeKTpPOHHBIE (HU(POBHIE)
) NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC PeCypChl
www.fipi.ru
1 HatypanbHble u niensle yncia 10 Www.rustest.ru
CucreMbl paliioHaIbHbIX, www.fipi.ru
2 UPPaLMOHAIBHBIX T0KA3aTEIbHbIX 1 26 Www.rustest.ru
Jorapu(pMUUECKUX ypaBHEHUI
www.fipi.ru
3 3agauu ¢ nmapameTrpaMu 17 WWW.rustest.ru
IToBTOpenue, 0600mIEHNE, www.fipi.ru
4 . 15 Www.rustest.ru
CUCTEMAaTHU3alMs 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHble
padoThI

IIpakTH4eckue
padoThI

MHO)KGCTBO, onepanr HaJl MHOXKXCECTBaAMU

1 . 1
U UX CBOMCTBA

2 Huarpammsr Ditnepa-Benna 1

3 [IpumeHeHnre TeopeTUKO-MHOKECTBEHHOTO 1
ammapara Jiis pemeHus 3a1a4
Parnmonanpubie yncina. OOBIKHOBEHHBIE U

4 NeCATUYHBIC TPOOH, TPOIICHTHI, 1
OCCKOHEUYHBIC MIEPUOANYCCKUE IPOOH

5 [TpumeneHue npobeii u IPOLEHTOB IS 1
pEIICHUs TPUKIIATHBIX 33129

6 JlericTBUTENbHBIC YHCIIA. PalinoHalIbHbBIE U 1
HUppaIMOHAIILHBIC YHCIIa

7 ApudmeTrueckue oneparn ¢ 1
JIEMCTBUTEIbHBIMHM YHCIIAMU

8 Monynb TeMCTBUTENBHOTO YHCIIA U €TO 1
CBOICTBA
[TpuGnkEHHBIC BRIYUCIICHUS, PaBUIa

9 OKpYTJICHUS, IPUKUIKA U OLIEHKA 1
pe3ynbTaTa BRIYUCICHUN
OCHOBHBIE METOJIBI PEIICHUS LEIbIX U

10 JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U 1

HEpPaBEHCTB




11

MHoOro4ieHsl OT OJIHOM MEPEMEHHOM.
JlemeHre MHOTOUYJICHA HA MHOTOYJICH C
ocratkoMm. Teopema besy

12

MHoroumneHsl ¢ 1enbMu KodpuimreHTamu.
Teopema Buerta

13

Pemenne cucreM TMHENHBIX ypaBHEHU

14

Martpuna CuCTEMBI JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuULbpl 2X2, €ro
F€OMETPUYECKHUI CMBICIT U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

15

IIpumeneHne onpenenuTens 1 peeHus
CUCTEMBI JIMHEVHBIX YPaBHEHUU

16

17

Pemenue npukiagHbIX 3a7a4 ¢ IOMOLIbIO
CHCTEMBI JINHEWHBIX YPaBHEHUI
Konrtponbnas padora: "PanmonansHeie
ypaBHEHUs U HepaBeHCTBA. CHCTEMBI
JUHENUHBIX ypaBHEHUN"

18

DyHKIUSA, CTTOCOOBI 3a/1aHus (PYHKIIHH.
B3aumuo oOpatsbie pynkunu. Kommnosumms

b yHKIHIA

19

['padpux GpyHKIMH. DIeMEeHTapHbIE
npeoOpaszoBanus rpadukoB GyHKIUH

20

OO6nacTb onpeneneHns 1 MHOKECTBO
3HaueHul pyHkuuu. Hymu pyHkum.
[IpoMexyTkH 3HaK IOCTOSTHCTBA

21

Yé&THbIe 1 HEYETHBIC (PYHKITUH.
[lepnonuueckue ¢pynkiuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH




MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

22 Haunbomnbiee 1 HanMeHbIlIee 3HAUCHHE
(GYHKLIMHU HAa TPOMEKYTKE

23 JluneitHasi, KBajpaTHUHAs U IPOOHO-
TUHeHas QyHKIUN

24 DJIeMEHTapHOE UCCIIeIOBAHNE U
MOCTPOCHHE TPAPUKOB ATHX (PYHKITHI

25 Crenens c 11e11bIM NTOKa3aTesneM. buaom
Hrrorona
CrenenHast (yHKIMS C HaTypajIbHBIM U

26 eNbIM TToKaszatesnieM. E€ cBoiicTBa u
rpadux

97 KoHnTtponbHas pabota: "Crenennas
¢dbynknus. E€ cBoiicTBa u rpaduk”

28 ApudmeTrueckuii KOpeHb HATypaIbHOM
CTEIEHU U €ro CBOMCTBA

29 [TpeobpazoBaHus YHCIOBBIX BHIPAXKEHUH,
coJiepKalluX CTENeHH U KOPHU
Wppaunonansubie ypaBHeHus. OCHOBHBIC

30 METO/BI pEIICHUS] HPPALMOHATBHBIX
ypaBHEHUHI

31 PaBHOCWIIbHBIE TTEPEXO/bl B pELICHUH
UPPALMOHANILHBIX YpaBHEHHM
CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

32 KaK (DyHKIIMK OOpaTHOMN CTENEHH ¢
HaTypaJIbHBIM MOKa3aTelleM

33 KontponbHas padoTta: "CBoiicTBa u rpadux

KOpHs N-01 cTrenenu. MppannoHanbHble




ypaBHEeHUS"

34

CreneHp ¢ palliOHAIBHBIM MTOKA3aTeIeM U
e€ cpoiictBa .Iloka3atenbHas QyHKIUS, €€
CBOICTBA U rpauk

35

Hcnonb3oBanue rpapuka GyHKIUT IS
peleHnsl ypaBHEHUI

36

IToxa3aTenbHble ypaBHEHMs. OCHOBHBIE
METO/BbI PEIICHUS TIOKA3aTEIbHbIX
ypaBHEHUN

37

Kontponbnas pabdota: "[lokazarenpHas
¢ynkuus. [TokazarenbHble ypaBHEeHUS"

38

Jlorapudm uucna. CoiicTBa jgorapudpma
JlecsaTHYHBIE U HaTypaJIbHBIE JIOTapU(PMBI

39

[TpeoGpa3oBaHue BbIpaXKEHUH, COAEPIKALIUX
Jorapu@msl

40

Jlorapudmuueckas GyHKIM, €€ CBOWCTBA U
rpaduk Mcnonb3oBanue rpaduka GyHKIUH
JUIS peleHHs ypaBHEHUIN

41

Jlorapudmuaeckue ypaBuenusi. OCHOBHBIE
METOBI PEIICHUS JIOTapU(HPMUIECKUX
ypaBHEHUHI

42

Jlorapudmuaeckue ypaBuenus. OCHOBHBIE
METO/]Ibl pEIIeHUs Jorapu(PMUIECKUX
ypaBHEHUH

43

PaBHOCHIIBHBIE IEPEXO/Ib] B PEILIEHUN
JorapuMUUECKUX ypaBHEHHIHA

44

KonrtponsHas pabora: "Jlorapudpmuueckast
Tp p P
¢ynkuus. Jlorapupmudeckne ypaBHeHUs "




45

CuHyc, KOCUHYC, TAHT'€HC ¥ KOTaHI€HC
YHCIJIOBOTO apryMeHTa ApKCHUHYC,
ApPKKOCUHYC Y apKTaHI'€HC YMCIIOBOTO
aprymeHra

46

Tpuronomerpuyeckas OKpyKHOCTb,
olpeieJIeHne TPUTOHOMETPHUECKUX
(G yHKIMI YUCIOBOTO apryMeHTa

47

[TpeobpazoBaHrEe TPUTOHOMETPUUECKUX
BhIpakeHUit OCHOBHBIC
TPUTOHOMETpUYECKUEe GOPMYIThI

48

Pemenne TpUroHOMETpUYECKUX YPaBHEHHUN

49

50

KonTtponbnas padota:
"TpuroHomeTpu4ecKre BbIpaKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHHS "

ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHUS

nociegoBaTeabHocTe. MeTon
MaTeMaTHYeCKOM UHIYKIIUU

51

MOHOTOHHBIC U OTPaHHYCHHBIC
mocJieI0BaTeIbHOCTH. VicTopus aHanmu3a
OECKOHEYHO MaJIBIX

52

ApudmeTrueckast mporpeccust
['eomeTpuueckas mporpeccus

53

beckoneuyHo yObIBaroIiasi reoMeTpuieckas
nporpeccus

54

CymMma 6eckoHEeUHO yObIBaromeit
reOMEeTPUYECKOl porpeccun

55

JIMHEHBIN ¥ YKCIOHEHIUAJIBHBIA POCT.
Uucno e. DopMyna CI0KHBIX TPOLEHTOB




56 Hcnonp3oBaHUE MPOTPECCHy ISl pEIICHUs 1
peanbHBIX 33729 MPUKIIAHOTO XapaKTepa

57 Konrponbnas pabora: 1
"ITocenoBaTenpHOCTU U IpOrpeccuu’”
Touka pa3pbiBa. ACUMITOTHI TpaUKOB

58 ¢byukuuit HenpepbiBHble QyHKINN U X 1
CBOMCTBA
CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA

59 oTpe3Kke MeTos HHTEPBAJIOB JJIS PELIEHUS 1
HEPABEHCTB

60 IIpumeHeHne CBOMCTB HENPEPBIBHBIX 1
GyHKIMHA 11 perieHust 3a1a4

61 IlepBast 1 BTOpas NporU3BOAHBIC (DYHKIITMH 1
OnpenenieHue, reOMETPUYECKHI CMBICIT

62 npou3BogHOM OnpenencHue, GU3MIecKuii 1
CMBICIT IIPOU3BOJIHOMN
YpaBHeHHEe KacaTelbHOU K rpaduKy

63 ¢dbynakuuu [Ipon3BoIHBIC 3JTIEMEHTAPHBIX 1
byHKIUN

64 [TpousBogHAsT CyMMBI, TPOU3BEACHHUS, 1
YaCTHOI'O M KOMIIO3UIIMHU (PYHKIUI

65 Kontponbnas padota: "[IponsBognas” 1

66 [ToBTOpEeHue, 0600IIeHNEe, CUCTEMATH3AIIHS 1
3HaHui: "Oyukmn"

67 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3alIUs 1
3HaHui: "OyHKIMK"

68 HToroBast KOHTpOJIbHAS paboTa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne i/m

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoThI

[IpuMenenre npou3BOAHOMN K
HccaeA0BaHuI0 QYHKIMN HA
MOHOTOHHOCTBb U SKCTPECMYMbI

IIpumeHeHne Mpou3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpumeneHne npou3BOJHOM K
UCCIIeIOBAaHUIO (PYHKIMH HA
MOHOTOHHOCTB M 3KCTPEMYMBI

[Ipumenenne npou3BOAHOM K
UCCIIeIOBaHUIO (DYHKITHI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

[IpumMeHenue npou3BOAHOMN K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeHeHne Npou3BOJHOMN K
UCCIIeIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOoJIbIIeEro 1
HAaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(byHKUIUHN Ha OTpE3Ke

HaXO)K,Z[eHI/IC HauOOIBIIEro U
HaAaMMCHBIICTIO 3HAYCHUA HCHpGpBIBHOfI




(GYHKIIUM Ha OTPE3Ke

Haxoxnenne HanOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GyHKLIUHN Ha OTpe3Ke

10

HaxosxaeHne HanOombI1Iero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

11

Haxoxnenue HauboIbIero u
HAUMEHBIIIETO 3HAUYCHHUS HEMPEePHIBHOMN
(GYHKIIUM Ha OTPE3Ke

12

Haxoxnenne HanOoJIbIIero u
HAUMEHBIIIETO 3HAUYCHUS HEPEPBHIBHOMN
(GyHKIUN Ha OTpe3Ke

13

[IpumMenenre npou3BOAHOMN AJIst
HAXOKJICHUS HAWITYUIIIETO PEIICHUS B
MPUKJIAIHBIX 3a/1a4ax

14

[Ipumenenue npou3BOAHOMN ISt
HaXOXJACHUS HAWJTY4YIIEro pelieHus B
MPUKJIAIHBIX 3a7a4ax

15

IIpumeneHne Mpou3BOAHON IS
OIIPEJIEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro GopMyIIoi niu
rpadukoM

16

IIpumeneHne Mpou3BOAHON IS
OIPEJIENIEHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (GOopMyIIoi nin
rpagukomM

17

Komnoszumus ¢pyHkumii




18

Kommozurus ¢hyHKimii

19 Kommoszutust GpyHKImiz

20 ['eomeTprueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOH MJIOCKOCTH

21 I'eomeTpuueckue 00pa3sl ypaBHEHUH Ha
KOOPAWHATHOW INTOCKOCTH

2 Konrponsnas pabora: "VccnenoBanue
GYHKIHHA ¢ TOMOIIBIO TPOU3BOAHON"

93 [lepBooOpazHas, OCHOBHOE CBOWCTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe dIEMEHTAPHBIX (YHKITHIA.
[TpaBuia HaxoXAEHUs IEPBOOOPA3HBIX

o5 [lepBoOOpasHbIe AIeMEHTAPHBIX (QYHKITUH.
[IpaBuita HaXOXKACHUS IEPBOOOPA3HBIX

26 Wurerpai. ' eoMeTpudecKuii CMbICIT
WHTETpaita

97 Brruncnenue onpenenéHHOro nHTerpasa
o ¢popmyne Herorona-JIeiOnmia

28 Beruncnenue onpenenéHHoro MHTerpaia
o popmyne Herotona-JlelOuuma

29 [TpumeHeHre uHTerpaa i HAXOXKICHUS
TJI0MIA ! TIIOCKUX PUTyp

30 [TpumeHeHne HHTEerpaa sl HaXOXKACHUS
00BEMOB T€OMETPUUYECKUX TEI

31 [Tpumepsl pemenuit auddepeHnnarbHbIX
ypaBHEHUI

39 [Tpumeps! pemennii auddepeHnmrarbHbIX

ypaBHEHUU




33

Marematuueckoe MOIEINPOBaHNE
PEaTBHBIX MTPOIIECCOB C TOMOIIBIO
mudepeHanbHbIX ypaBHEHUH

34

Konrponsnas pabora: "[lepBooOpaznas u
uHrerpan"

35

Tpuronomerpudeckne GyHKINH, UX
CBOICTBA ¥ TpauKu

36

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpauKu

37

Tpuronomerpudeckue GyHKIUH, UX
CBOIiCTBa U rpaduku

38

Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBA U rpauku

39

Tpuronomerpudeckue GyHKIUH, UX
CBOICTBA ¥ TpauKu

40

OT100p KOpHEH TPUTOHOMETPUUYECKUX
YpaBHEHUM C TTOMOIIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

41

OT160p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMONIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKIX
YpPaBHEHHIA C TOMOII[HIO
TPUTOHOMETPUYIECKOM OKPYKHOCTH

44

Pemenne TpuroHOMeTpUYECKUX




HEPaBCHCTB

Pemenne TpuroHOMeTpU4ECKUX

45
HEPaBEHCTB

46 Perienue TpUroHOMETpHUUECKUX
HEPaBCHCTB

47 Pemrenue TpuroHOMeTpHUECKUX
HEPaBEHCTB
Konrponsnas padora: "I'padpuxu

48 TPUTOHOMETPUIECCKUX (YHKITUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABECHCTB

51 OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIC METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
norapu)MUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEIICHUS
JorapupMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PEIICHUS

UPPALMOHAIILHBIX HEPABEHCTB




OCHOBHBIE MCTOABI pEIICHUSA

>8 UppaIMOHATLHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHUS 1
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS 1
UppaIMOHAFHBIX HEPABEHCTB

61 ['paduueckue METOIbI peLICHUs 1
UppalMOHAIILHBIX YPaBHEHUI

62 I'paduueckue MeTo bl peLIeHus 1
UppaLMOHAIILHBIX YPaBHEHUIN

63 ['paduueckue METOIBI peLICHHUS 1
[I0Ka3aTEJIbHBIX YPaBHEHUN
I'paduueckue MeTo bl peLIeHus

64 MOKa3aTEeIbHBIX U JIOTAPUPMUICCKUX 1
HEPaBEHCTB
['paduueckue MeTO bl peLIeHUs

65 MOKa3aTeIbHBIX U JOTapu(PMHUECKUX 1
HEPaBEHCTB
KontponbHas pabora: "UppanuonanbHblie,

66 NOKa3aTeIbHbIC U JIOTapuPMHUUECKIE 1
HepaBeHCTBa"

67 Hrorosasi koHTpobHAs paboTa 1

68 [ToBTOpenue, o600IIEHNE, 1
cucreMaruzanus 3HaHuil: "OyHkuun"
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




12 KUIACC

Ne i/

TeMma ypoka

KoaunuecTBo yacoB

Bcero

KoHnTpoibHbIe
padoTbI

IIpakTHyeckue
padoThI

KommnnekcHele uncna. Anredpandeckas u
TpUrOHOMETpUYecKast pOpMBI 3aruch
KOMILIEKCHOTO YHcia

KommnekcHele yncna. AnreOpandeckas u
TpUTOHOMETpUYECKasi POPMBI 3arUCH
KOMILIEKCHOTO YHCIa

ApudmeTrueckue orneparuu c
KOMIUIEKCHBIMH YHCIIAMU

ApudpmeTrueckue onepau ¢
KOMIUIEKCHBIMU YHCIIaMU

N3o0pakeHne KOMIUICKCHBIX YHCel Ha
KOOPJMHATHOM MIIOCKOCTH

N300pakeHre KOMITIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IJIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOTO Yncia

®opmyna Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOTO YUCIia

[IpumeHeHre KOMIUIEKCHBIX YUCEI IS
perieHus pU3N4IecKuX U reOMETPUIECKUX
3a1a4y

10

Konrponbnas padora: "KommiekcHbie




gucaa"

11 HaTypaJILHLIe M IICJIBIC YHCIa

12 HarypanbHble U 11e51bIe yncia

13 HatypanbHble u enble yncna

14 [IpumeHeHre NPU3HAKOB AEIUMOCTH
LEJIBIX YHUCET

15 [IpumeHeHre npu3HAKOB JETUMOCTH
LCJIBIX YHCET

16 [IpumeHeHre NPU3HAKOB AEIUMOCTH
MEJIBIX YHUCeT

17 [IpumeneHnre MpU3HAKOB JACITUMOCTH
uensix yucen: HOJl u HOK

18 [IpumeHeHre NpU3HAKOB AEIUMOCTH
nensix yncea: HOJ u HOK

19 [IpumeneHnne MPU3HAKOB ACITUMOCTH
nensix yrcen: HOJl m HOK

20 [IpumeHeHue NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEJI: OCTATKU 10 MOJYIIO

21 [IpuMeHeHre npu3HAKOB JETUMOCTH
LEJBIX YUCEN: OCTATKU 110 MOJTYIIO
[IpumeHeHue NpU3HAKOB ACIUMOCTH

22 LETIBIX YKuce: anroput™ EBkinaa mist
pellIeHus 3a/1a4 B IEJIbIX YUCTaX

93 Kontponbnast padota: "Teopus menbix
gucen"

24 Cucrema 1 COBOKYITHOCTh YPaBHEHUH.

PaBHOCHIIBHBIC CUCTEMBI M CHCTEMBI-




CIICACTBUA

25

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

26

CucremMa 1 COBOKYIIHOCTh YpaBHEHH.
PaBHOCWIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUSA

27

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX
yYpaBHEHUI

28

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH UPPAIMOHATBHBIX
YpaBHEHUI

29

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

30

OCHOBHBIE METO/Ibl PEILICHUSI CUCTEM U
COBOKYITHOCTEM NOKA3aTEJIbHBIX
YpaBHEHUI

31

OcCHOBHBIE METO/BI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

32

OCHOBHEBIE MCTOJbI pCIICHUSA CUCTCM U
COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUI

33

HpI/IMeHCHI/Ie CUCTEM K PCHICHUTIO
MaT€MaTUYCCKHUX 3aJa4 U 3ajJa4 U3




pa3uyHbIX 001acTel HAYKH U peabHOM
KHU3HH, UHTEPIPETALNS TOTYYEHHBIX
pe3yiIbTaToB

34

[IpumeHeHne cucTeM K peleHuo
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nMyHbIX 00acTel HAyKH U peanbHOU
KU3HU, MHTEPIpETalus MOJy4eHHbIX
pe3yJIbTaTOB

35

[IpuMeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/]a4 U 33/1a4 U3
pa3iuuHbIX 00JacTel HaAyKH U peanbHOM
KHU3HU, UHTEPIPETALUS TOTYYEHHBIX
pe3ynbTaToB

36

KonTponbaas padora: "CucreMsr
palMoHAILHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
ypaBHEHHIT"

37

PanyoHanbHbIe ypaBHEHHUs C TApaMeTpaMu

38

PanmonansHble HEpaBeHCTBA C
napameTpaMu

39

PanyioHaneHbIE CUCTEMBI € TapaMeTpamMu

40

HppauroHaneHbIE ypaBHEHHS,
HEpaBEHCTBA C IapaMeTpaMHU

41

HppanroHanbHble CHCTEMBI C
napaMeTpaMu

42

Iloka3aTenbHbIe ypaBHEHUS, HEPAaBEHCTBA
C IapameTpaMu




43

IlokazarenbHblE ypaBHEHUS, HEPABEHCTBA
C MmapameTpaMu

44

[okazarenpHBIE CUCTEMBI C TapaMeTpaMu

45

Jlorapudmuueckue ypaBHEHHS,
HEepaBeHCTBa C IapaMeTpaMu

46

Jlorapudmuueckrue CUCTEMBI C
napamMeTpamMu

47

TpUroHoMeTpUYECKUE YPaBHEHHUS C
rnapaMeTpamu

48

TpuroHoMmeTpuveckre HepaBEeHCTBA C
napaMeTpaMu

49

TpUroHOMETPUYECKUE CUCTEMBI C
rapamMeTpamu

50

[locTpoenue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENIEH peabHbIX
CUTYallUi C MOMOIIbIO YPaBHEHUH C
rnapameTpaMu

51

[locTpoenue u uccnegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

52

[TocTpoeHue u uccnegoBaHue
MaTeMaTHYECKUX MOJIENEH peaabHbIX
CUTYaIUH C MIOMOIIBIO CUCTEM YpPaBHEHHIA
C mapaMeTpaMu

53

KonTponbhas pabora: "3agauu c
napamerpamu"




54

[ToBTOpenue, 06061IEeHNE,
cucTteMarusanus 3HaHuil: "YpaBHeHus"

55

[ToBTOpenwme, 0600IIEHNE,
cucTemMarusanus 3HaHuil: "YpapHeHus"

56

[MoBTOpenue, 0606mIICHNE,
CUCTeMaTH3alus 3HaHWH: "YpaBHEHUSI.
CucrtemMbl ypaBHEHHIT"

57

[ToBTOpenue, o6001IIEHNE,
cucreMartuzaius 3Hanuil: "HepaBencrea"

58

[ToBTOpenue, 06061IeHKE,
cuctemaTtuzanus 3Hanuii: "HepaBencrna"

59

[ToBTOpenwme, 0600IIEHNE,
cucreMartuzaius 3Hanuii: "HepaBencraa"

60

[ToBTOpenue, 06061IEeHNE,
cucrematuzanus 3Hanuit: "[IpousBoHas u
€€ npumeHeHue"

61

[MoBTOpenue, o606MIICHNE,
cuctemarusanus 3HaHuil: "IIponsBoanas u
e€ npuMeHeHue"

62

[ToBTOpenme, 0600IIEHNE,
cuctemarusanus 3HaHuil: "IIponsBoaHas u
e€ npumeHeHue"

63

[ToBTOpenue, 06061IeHNE,
cucTtemMaTtuzanus 3Hanuil: "MHTerpan u ero
npuMeHenue"

64

[ToBTOpenue, o600IICHNE,
cucreMaru3anus 3HaHuil: "Oyuxuun"




[ToBTOpenue, 06061IEeHNE,

65 cucreMartu3anus 3Hanuil: "Oynkuun" 1
66 [ToBTOpenwme, 0600IIEHNE, 1
cucreMartu3arys 3Hanui: "OyHkimn"
- [MoBTOpenue, 0606mIICHNE, 1
cucreMaru3anus 3Hanuil: "Oyuxuun"
68 Hroroas koHTposIbHAs paboTa 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




YUYEBHO-METOANYECKOE OBECIIEYEHUME OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Matematuka: anreOpa v Hayasia MaTeMaTUYECKOTO aHalln3a, TeoMeTpus. Anredpa 1 Hayana MateMaTrHueckoro aHanusa. 10-11 kmaccer: 6a30BbIi
u yriyoneHHsid ypoBHu: yuebnuk / lII.A. Anumos, FO.M. Konsrun, M.B. Tkauésa [u ap.]. - 11-e uza., ctep. - Mocksa : [Ipocsemenue, 2023. -
463, [1]. : un

EI'D 2023, Marematuka, Metoaunueckue marepuasl, Amenko U.B., Beiconkuii 1.P., CemenoB A.B., Tpenaiun A.C.,Uepusea M.A.

METOINYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

MaremaTuka: anredpa 1 Hauaja MaTeMaTHUYECKOT0 aHaIu3a, reoMeTpus. Anrebpa n Hayana MmatreMaTuueckoro aHanu3sa. 10-11 xmaccel: 6a30Bblit
U yriny6sienHsiit ypoBHu: yueOHuk / LII.A. Anumos, FO.M. Konsrun, M.B. Tkauésa [u ap.]. - 11-e usn., crep. - Mocksa : Ilpocsemienue, 2023. -
463, [1]. : un

EI'D 2023, Maremaruka, Metoanueckue matepuansl, Amenko 1.B., Beiconkuit 1.P., CemenoB A.B., Tpenanun A.C.,YepusieBa M.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

www.fipi.ru
WWW.rustest.ru
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