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HOACHUTEJIBHAA 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Hadalla MaTEMAaTHUYECKOTO aHAIN3ay SIBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MpPOrpaMMe CpelHero oOiero oOpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHe4YMBAeT MHCTPYMEHTAJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (OPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0Y4YaloIUXCs HAa YPOBHE, HEOOXOUMOM
JUIS OCBOCHUSI UHPOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax maHHOro y4eOHOro Kypca OOydaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMylaupyeTr CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIlt Kypc anreOpsl M Havajl MaTeMaTUYeCKOTO aHaju3a 3aKJajbIBaeT
OCHOBY Il YCHEIIHOTO OBJaJACHUS 3aKOHAMH (U3UKH, XUMHUH, OUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS IKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HHU. B TO ke Bpemsi oBiajeHHWe aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMH KOHCTPYKIIUAMH aireOpbl M MaTEeMaTUYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C NMOMOIIBI0 MHAYKIMU M pacCcykaaTh AEAYKTUBHO, UCIIOIb30BaTh
000011IeHNe ¥ KOHKpETH3allhlo, a0CTparupoBaHWE M aHAJOTHIO, (HOPMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenuss yueOHOro Kypca «Anredpa ¥ Hadalla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEeMaTUUYECKUX MOJENIEW peajbHbIX CUTYyaluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MOpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOJAE, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIlt Kypc 00NaaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM MOTCHIIMAIIOM,
KOTOpBIN peanmu3yeTcss Kak uepe3 y4eOHbIH MaTepual, CHOCOOCTBYIOIIHI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
JESATENbHOCTH, TPEOYyIOMer MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3yibTar.

B ocHoBe MmeTtonumkm oOydeHus anreOpe W HadajiaM MaTeMaTHYEeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYEHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIJICIICHBI CIIEYIOLIUE COJIepKaTeIbHO-METOIuYecKue muuun: «Yucna
U BblUUCIHEHUs», «DyHKIUU U rpadukny, «YpaBHEHHS U HepaBeHCTBay», «Hauana
MareMaTH4eckoro aHaiausa», «MHoOxkecTBa U Joruka». Bce OCHOBHbIE




COJIEPKATEIbHO-METOAMUECKHAE JIMHUM W3YyYaloTCd Ha TPOTSDKEHUU JBYX JIEeT
o0y4yeHHUsT Ha YPOBHE CpEIHEro oO0uiero oOpa3oBaHUsl, €CTECTBEHHO JOTOIHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIH KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJNBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMAaTHMUeCKUX MAWCIUIUINH, TakuX Kak anredpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiuecsi OBJIaJ€BalOT BcE Ooiee
IMPOKUM MaTEMaTHYECKUM arapaToM, Y HUX MOCIeI0BaTeIbHO (OPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYEeCKyld MOJENb pearbHON
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYECKasT TUHHS «Uucla U BBIYMCICHHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JICUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHUMaHWE yAensercs (OPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKITIOYAIOIINX B CEO0S HCIIOJNB30BaHUE Pa3TUIHBIX
dopMm 3ammcu 4Ymcia, YMEHHUE JeNaTh NPUKUIKY, BBIOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKEHHUs, padOTaTh C MaTEMaTHYECCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXKECTBA HATYPaJbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM W3 OSTUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My CIEIUPUYECKUE 3aJadud W OIepaluu: JAClIEHHuEe Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJBIX 4YHCEN, OCOObIe CBOMCTBa
paIMOHANBHBIX M MPPAIMOHATBHBIX YUCEeN, apu(PMETHUICCKUE OINEepaliu, a TaKxKe
M3BJICUCHUE KOPHS HATypaITbHOW CTEIEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPCHHIO Kpyra HCHOJIB3YEMBIX 4YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IUYHBIX 3ajad
GopmMupyeTcst mpeJCcTaBlIeHUE O €JUHCTBE MAaTeMaTUKU KaK HAYKd U €€ poJu B
MOCTPOEHUU MOJIEIEH peasbHOTO MHUpa, MIMPOKO HCIOJIB3YIOTCA 0000IeHue u
KOHKpETH3aLHs.

JIuaus «YpaBHEHUS U HEPABEHCTBa» peaju3yeTcs Ha MNPOTSHKEHUU BCEro
oOyueHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOIbKY B KaXIOM
pasgene Ilporpammbl MperyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aroliuecs: OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TaKxke 3a1ad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpH
UCCIIEIOBAaHUU (YHKIMHA C MOMOIIBIO0 MPOU3BOIHOM, NPU PEHICHUH MPUKIIAJIHBIX




3a/1a4y M 3a7a4 Ha HaXO0XJAeHHEe HauOONbIINX U HAMMEHBIINX 3HAYCHUU (PyHKUIHUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHUE YMEHUI
BBINIOJIHATh ~ pacu€Tel 1O  QopMynaMm, NpeoOpa3oBaHUs  PaLMOHATBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHHUI,
colepKallluX cTerneHu W Jiorapudmsl. brarogaps uzydeHuio anreOpandyeckoro
Marepuaja IMPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykaeHud, paboTbl €  CHMBOJBHBIMHU  (QopMaMu,  HOpeJCTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpaBEeHCTB. Auredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToAnYeckass JuHUA «DyHKUUM U TpaduKu» TECHO
NEepeIieTaeTcsl ¢ JPYrUMU JMHUSMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATENBHOCTh H3YUEHUsI MaTepuaia. M3yueHre CTeneHHou,
NOKa3aTeIbHOM, JTorapu(MUIecKoi 1 TPUrOHOMETPUUYECKUX (DYHKIIMMA, X CBONCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMI [JIs peuieHus 3ajad u3 APYTUux y4eOHbBIX
IPEAMETOB U PEATBHOMN )KM3HHU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C PEIICHHEeM YpaBHEHUN W HepaBeHCTB. [lpu sTom Ooiblioe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpa)kaTh (OpMYyIaMHu 3aBUCUMOCTH MEXIY
pa3TUYHBIMUA BEJWYMHAMH, MCCIEOBaTh TMOJyYEHHbIE (QYHKIUU, CTPOUTH HUX
rpaduku. Matepuan 3Toil cojepkaTeIbHON JTUHUN HAlleJIeH Ha pa3BUTHE YMEHUUN
Y HaBBIKOB, IO3BOJIIIOUIMX BBIPAXKaTh 3aBUCUMOCTH MEXAY BEJIWNYMHAMHU B
pasnmuuHoOi opme: aHaANUTHYECKOH, rpadudeckor u ciaoBecHou. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO aNTOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

CopnepxartenbHas nuHUs «Hadama maTeMaTHYEeCKOTO aHaiIu3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 3a7ad4,
JOCTYNHBIX OOy4YalOIIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduky  CIOXHBIX (YHKIWWA, OMPENeNsiTh WX HauOONbIINE W HAUMEHBIINE
3HAUEHWs, BBIYUCIATH IUIOMANU (Guryp u oOBEMBI Te, HAXOAWTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEIEN pealbHbIX CUTYallHH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEIICHUE B MNPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1adyaX. 3HAKOMCTBO ¢ OCHOBAMH MAaTEMaTHYECKOTO
aHalnM3a CIOCOOCTBYET Ppa3BUTHUIO aOCTPaKTHOTO, (OPMAIBHO-IOTHYECKOTO U
KPEaTUBHOTO MBIUICHUS, (OPMUPOBAHUIO YMEHHUW paClO3HABATH MPOSBICHUS
3aKOHOB MAaTE€MAaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOywaromuecs y3Ha[mT O




BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTHUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAMYECKas JIMHUS «MHOXECTBA U JIOTHKA) BKIIIOYAET B
ce0si DJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTHYeCKOW JOoruku. TeopeTuko-
MHOYXECTBEHHBIC TIPEACTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHUKH
U TpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHSAIONIMA BCE pa3felibl
MaTeMaTUKu Hu €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKHUE
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh O0ydYaromieMycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHON MaTEMaTHKW M HCTOJIb30BaTh €ro JIsl BBIPAKEHUS] CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMAaTHKM KaK HayKH CJeayeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHUN U CJIEJOBAHUE OMNPEACIEHHBIM
OpaBWJiaM  TMOCTPOEHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  3JEMEHTaMu
MaTeMaTHYEeCKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTh CBOU PACCYKIEHHUSI HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa M Hauyajla MaTEMaTHYECKOTO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O0 MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH pealbHbIX
CUTYyalluid, WCCJIEAOBAHMS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl H
MAaTE€MAaTHYECKOTO aHaJin3a, WMHTEPIPETAlHH TOJYYEHHBbIX pe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KaXKJbIH U3 pa3AeioB IPOrpaMMBbl, TOCKOJIbKY BECH MaTepHall
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs IS pellleHHs MPUKIATHBIX 3aaad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHUYECKUX  3amad  oOydaromuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETU3UPOBAThH  MpoOIeMy.
HesitenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a/1a4
OpraHu3yeTcs B Mpoliecce U3yUeHHUs BCeX TeM yueOHOro Kypca «Anrebpa u Havasna
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenune yueOHOTO Kypca «Anredpa W Hayalia MaTEMaTHYECKOTO
aHanuza» otBoAuTcs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Heaeno), B 11
kiacce — 136 yacoB (4 4yaca B HEJENIO).




COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yuciia v BBIYUCICHUS
Panmonanbabie yncina. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLICHTHI,
OeckoHeuHble nepuoanydeckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICU 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenpHble  uKcna. PanvoHanpHblE W UPPALMOHAIBHBIE  YHCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM TOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMebl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YHMCJIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEJIBIMH
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUH, COIEPIKAIINUX CTCTICHH U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPAaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHUN.

[IpeoGpazoBanne BbIpaXKEHUMN, COIEPKAIINX JIOTAPU(MEI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI penieHus
JorapuMUYECKUX YPaBHCHHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM mMHEWHBIX ypaBHEHHW. Marpuna cucTtembl JIMHEHHBIX
ypaBHeHuW. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBbI JIMHEWHBIX YypaBHEHUU. PellleHue NPUKIAIHBIX 3aJad C IIOMOILUBIO
CHUCTEMbl JIMHEWHBIX ypaBHEHUU. lccinenoBaHue MOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN pealbHOW CUTyalMd C MOMOUIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ady M 3aJad U3 Pa3JIMYHbIX OOJacTedl HaykKd U peanbHOU
AKU3HU.

DyHKIUHN U rpaduKHn

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUs ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hymu dynkmmm.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe M HeuéTHbie QyHKuMU. [leproanyeckue
¢ynkiuu. TIpomMexyTKu MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JApPOOHO-IHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBaHUE U TTOCTPOCHUE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENBIM Toka3arenaeM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M rpadUK KOpPHS N-OM CTENEeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass u jorapudmuyeckas (QpyHKIUH, UX CBONCTBA W TpaduKH.
Hcnons3oBanue rpadukoB GyHKIHHN 1J1s pelieHrs YpaBHESHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIpolleccax U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

ITocnnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIeNOBaTeNbHOCTEH. MeTon
MaTeMaTU4YECKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYCHHbIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

ApudmeTtnueckas u reoMeTpuyeckas nporpeccuu. beckoneuno yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUUYECKON
porpeccuu. JINHENHBIA U 9KCHOHEHIMANBHBIA pocT. Hucio e. DopMyia CI0XKHBIX
npoueHTOB. Mcronb3oBaHWE MPOrpeccuu JUisl PELIEHUs pealbHbIX —3ajad
MPUKJIAJHOIO XapaKTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u Bropast npon3BojHble GyHKIMU. OnpeneneHrue, reOMETPUIECKUN U
(bu3nyUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHU.

IIpousBoansbie 2JIEMEHTApPHBIX byHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO M KOMIO3UIIMU QYHKIUH.

MHozxecTBa M JIOTMKA

MHoxecTBO, oOIlepallud HaJ MHOKECTBAMU M HMX CBOWMCTBA. JluarpaMmsl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUW, IPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yuciia 1 BBIYUCICHUS

Harypanbubie u nensle yucna. [lpuMeHeHne NpU3HAKOB JIEIUMOCTH LIEJIBIX
gyuces, HauOospmuii oOuui nenurtens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocrarkoB o mojyinto, anroputMa EBkiuaa juist penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUUecKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalud C KOMIUIEKCHBIMH
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCeI Ha KOOPIMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uucia. [Ipumenenne
KOMIUIEKCHBIX YUCEIN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] U HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUA TOKA3aTEeNbHBIX U  JOrapupMHUECKUX
HEPABEHCTB.

OcCHOBHBIE METOIbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM W COBOKYIHOCTEW PpAIMOHAIIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHEHHUSs], HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



IIpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3ajJa4 U3 Pa3JIMUHbIX 00JIacTe HayKu M peajbHOU
KU3HU, UTHTEPIPETALUS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKUMH U TPAPUKHU

I'paduk kommoszunuu ¢GyHkIui. ['eoMerpuueckue o0pa3bl YpaBHEHHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpaUKU.

I'paduueckne meTonbl pelieHHs ypaBHEHM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QYHKIMI i HCCIEOBAaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELIEHUH 3aJad M3 JAPYTUX Yy4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTeMaTH4eCKOro aHaJIn3a

[IpumeHeHue Mpou3BOJAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAUMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI VMHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTErpana s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii auddepeHManbHbIX yYpaBHEHUN. MatemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TOMOIIBI0  auddepeHImaIbHbIX
YpaBHEHHUI.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTb IPAXKIAHCKON MO3ULIMU 00YUAIOIIEToCs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP, SBJICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COIMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTh POCCHUMCKON T'PAXKIAHCKON MIACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB M POCCUUCKON MaTeMaTUYECKON IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
HYKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Haponaa, cPOopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MOBEACHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHHEM JIOCTM)KCHHI HayKM U JCSTENIbHOCTHIO YYEHOTrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOTr0 BOCTIMTAHMS:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAas SCTETUKY MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, PEIICHUH, PacCyKICHUH, BOCIIPUUMYUBOCTh
K MaTeMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA,

5) pu3uveckoro BOCIUTAHUS:

chOpPMHPOBAHHOCTh yYMEHHS NPHUMEHSAThH MaTEeMaTHYECKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 0€30MaCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTh), (DU3UYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCTIMTAHMS

TOTOBHOCTh K TPYyAYy, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pasnuuHbiM  cpepam  NPOodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymieil npodeccud W pealiu30BbIBaTh COOCTBEHHbIC JKU3HEHHBIC IJIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHHIO U
caMo00pa30BaHUIO Ha MPOTSKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 324 MAaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4eCKOr0 BOCIIMTAHHUS:

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKON  KyIbTYPHI, IOHUMAHHE BIIHSHUSI
COITHATEHO-D)KOHOMHUYECKUX IPOILECCOB HAa COCTOSHHE MPUPOJHON M COIHAILHOM
Cpeibl, OCO3HAHKE TII00aIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIIeM, OPHEHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHMU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYNKOB M OIEHKH HX BO3MOXKHBIX
HOCJIECTBHI TSI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 TO3HAHUSI:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  TNPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOW HAyKM Kak CQepbl YeIOBEUECKOM IEATEIBHOCTH, JTaloB €€
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [MBUIM3ALNH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MaTEMaTH4YeCKOH KyJabTYpOH Kak CpPEICTBOM IIO3HAHHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh INPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHBbIC YUeOHbIE 1eiiCTBUSA

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYUIECTBEHHBIE IMPU3HAKH MAaTEMaTUYECKHX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXKAYy TMOHATUAMH, (HOpPMYyITUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMEHUSIX U YTBEPXKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENLHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHus y4dyeOHOM 3ajayu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOMAMMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCIICHHBIX KPUTEPUEB).



ba3oBrble ncciienoBarebCKue 1eiicTBUA:

HCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  MPOTHBOpPEUYHE,  MpolJemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IMIpollecca, a TakXKe BbLABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmueii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIs1 pEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHUBepPCAJIbHbIE Y4eOHbIe elCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSMH U
HEIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJaYy PEIICHMs 3aJayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCY>KITaeMOM TEMBI,
mpoOJieMBl, pelracMoil 3ajayd, BBICKA3bIBaTh HJEH, HAIlCJICHHBIE Ha IIOMCK
pEIIeHMS, COTMOCTABISATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIMX YYaCTHUKOB
auajnaora, oOHApY)XKMBATh Pa3IUdYUe W CXOJICTBO TO3HUIIHMA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHHS 3a/add, SKCIEPUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yUETOM HOBOW MH(OpMALUU.

CaMOKOHTPOJIb, IMOLIMOHAIbHbII HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcMu Kak  OCO3HAHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAICThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjbTaTa peleHus
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETLCTB, TaHHBIX,
HaWJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LIEJH U YCIOBUSAM, OOBSCHATH IPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMaHAHONW M WHIUBUAYaIbHON
paboThl TpW pemieHWH YYeOHBIX 3aJad, MNPUHUMATH I[eb COBMECTHOMU
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThl, pacmlpenersTh
BUIBl pPabOT, JOroBapuBaThCs, OOCYXXIAaTh TMpollecC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPymNmoBbIX (popMax paboThl (0OCYXAeHUS, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOW JEUCTBUS C JPYTrMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMN MPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOydyenuss B 10 kiacce oO0ydaromuics TOJYYHUT CIEIYIONTUE
MPEeIMETHBIE PE3yJbTaThl TI0 OTACIBHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OECKOHEYHas
nepuoAndecKkas JApoOb, MPOLEHThl, HPPALUOHATIBHOE YHUCJIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 pEHIeHUs NPUKIAAHBIX 3ajad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSITh NPUOTNKEHHBIEC BRIUUCICHUS, MIPABUIIA OKPYTJICHUS], IPUKUAKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U MIPEACTABIICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIIEHU;

CBOOOJTHO ONEPHUPOBATH MOHATUEM: CTENEHb C PAllMOHAJIBHBIM MOKA3aTeNeM;

CBOOOJTHO OINEpPUPOBATh MOHATUSMU: JOTapu(pM dYHCIa, ACCATHYHBIE U
HaTypajbHbIE JOTapU(PMBbL;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEpaBeHCTBA:

CBOOOJTHO OTEpPUPOBATH MOHSTHUSAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEUICHUs palMOHAIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOW NEPEMEHHOM,
MHOTOWIEH C LEIbIMH KO3(p(UIUEHTAMHU, KOPHH MHOIOWIEHA, NPUMEHSThH
JI€JICHUE MHOTOWICHA Ha MHOI'OYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUISL PEILICHUS 3a/1a4;

CcBOOOIHO ONEpUPOBATHh TOHATUSIMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIA, ONPEHEIUTENIb MaTpUlbpl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpeAesuTens 2 X 2 sl BBIYMCIICHHSI €r0 3HA4YeHMS,
IPUMEHATh ONPENEIUTENN Ul PEIICHUA CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJEJIIMPOBATH PEABHBIC CUTYAllMU C MOMOIIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUH,
UCCJIEN0BaTh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATpPULl U OIPEIAEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUW C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAYKECHHUI;

BBITIOJIHATH IPEOOPA30BaHMsI UNCIOBBIX BHIPAXKEHUH, COJIEPIKAINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOMCTBA aorapudMoB TUISL npeoOpa3zoBaHus
aorapu()MUUYECKUX BBHIPAKEHUM;

CcBOOO/IHO OMEepUpOBaTh MOHATUSMHU: HUPpPALMOHANBHBIE, MOKa3aTeNbHbIE U
Jorapu(MUUYECKUE YpaBHEHUS, HAXOAUTh UX PELICHHUS C TOMOIIbIO PaBHOCHIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbl A peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKECHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHECHUH;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DyHKIUN U TpaPuKu:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIIHSA, CTIOCOOBI 3a/1aHusl (YHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUHA, Tpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh ONPEEICHUS U MHOXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OMEpUPOBaTh TMOHATHAMH: 4YETHBIE M HEYETHBIC (YHKIIUH,
nepuoandeckue QyHKIH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HawOoJbliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKLUS C HATypaJbHBIM U
LeJIbIM TI0Ka3aTesieM, IpauK CTENeHHONM (QYHKUIHMU C HATypajbHBIM M IIEJIBIM
nokaszaTeneM, rpaduk KOpHA n-oi cTeneHu Kak (PyHKIUM OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPa(PUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX T'padUKH IS pelIeHUs
YPaBHEHH;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb,
oIpeiesIieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIMM A8 HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIHMUUHAMU;

Hayana MaTeMaTH4eCKOI0 aHAJIM3A:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECcKas MPOrpeccusi, TMHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh NPOTPECCHH MJSl PEIICHUS pealbHBIX 3a]ad TMPHUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH NOHIATHSIMU: MTOCIIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHus
IIOCJIE0BATENIBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO AaHalu3a KaK aHalau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ~OINEpPUPOBATHh TMOHATUAMH: HENpPEphIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJIA pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (U3MUECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa U JIOTHKA:

CBOOOJTHO ~ OMEpPUPOBATH  TMOHATUAMH: MHOXECTBO, ONEpalMM  HaJ
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONKMCaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOydenuss B 11 kiacce oO0ydaromuics TOJYYHUT CIEIYIOLIUE
NpEeIMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucaa v BIYMCICHHUS:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypalbHOE H I1EJ0€ YHCIIO,
MHOKECTBAa HATypPaJIbHBIX M LEJIBIX YHCEN, UCIIONb30BaTh MPU3HAKU JECIHUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/lay, IPUMEHSTh
anroput™m EBKinna;

cBOOOIHO ONEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOJYJI0, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B aireOpanveckod u
TPUTOHOMETPUYECKOW (opMe, BHIOIHATH apUPMETHUECKHE ONEpalui C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPaBeHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HUpPpALUOHATBHBIC, TOKa3aTelbHBIE U
norapu@MuYecKre HEpPaBEHCTBA, HAXOJAUTh UX PEIICHUS C  [OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATHUAMH: CUCTEMa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHCHUI U HEPABEHCTB,;

peliaTth palMOHANIbHBIE, MppalrOHaJbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpaMu;

MOJICIMPOBATh peallbHbIe CUTyalldd Ha S3bIKe ainreOpbl, COCTABIATH
BBIPAXKCHMS, YPAaBHEHHUs, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBUIO 3aJayu,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKHd KOMIIO3UIIMK (PYHKIIUNA C TOMOIIBI 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UITUH JIBYX ()YHKITUI;

CTPOUTHh TEOMETpUYeCKHe o00pa3bl YpaBHCHHMH H  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEPUPOBATH TMOHATUAMH: TpaQUKHd  TPUTOHOMETPUUECKHUX
ynKumi;

IPUMEHATh (YHKIUHA I MOJACIHUPOBAHUS M MCCIICIOBAaHHUS PEaTbHBIX
MPOILIECCOB.

Hauaja maTeMaTH4eCKOro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEe 3HaUCHUsI PYyHKIIMH HEMPEePHIBHON Ha
OTpPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO ISl HAXOXJCHUS HAWIY4YlIero pPEIICHUs B
NPUKJIAIHBIX, B TOM YHCJE COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUsT CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoM Wiu
rpagukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOAWTh IEpPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOWAAN IUIOCKUX (PUTYp U OOBEMBI TENl ¢ MOMOILBIO MHTErpaa;

UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJEIHPOBAHUM HA IMPUMEPE
cocTaBiieHUs TudPepeHnanbHbIX YPaBHEHUN;

pelmaTe NpUKIaJHbIE 3aJa4d, B TOM YHUCJIE COLHAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
n/u

HaumenoBanue pa3aejioB u
TEM MPOrpaMmMbl

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoTsl

DJIeKTPOHHBbIE
(uudposbie)
o0pa3oBare/ibHbIE

pecypcsl

MHO03k€ecTBO AeMCTBUTEIbHBIX
yucen. MHOTO4JIeHBI.
PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YPABHEHUN

24

OYHKIUU U TPaPUKH.
CrenenHast QyHKIHSA C IIETTBIM
MoKa3arenem

12

ApubMeTnuecKnii KOpeHb n-
ol crenenu. MppanvoHaibHbIe
ypaBHEHHUS

15

[TokazarenpHas GyHKIUS.
[TokazarenbHbIC ypaBHEHUS

10

Jlorapudmuueckas GyHKITHS.
Jlorapudmuueckue ypaBHEHUS

18

Tpuronomerpuyeckue
BBIPKEHUS U YpPaBHEHUS

22

[MocnenoBaTenbHOCTH U
MIPOTPECCUH

10

HenpepbiBHbIE QyHKINY.
IIpoussonHas

20




[ToBTOpEHue, 0600IICHHE,
cucTeMaTu3anys 3HaHul

OBIIEE KOJIMYECTBO HACOB
I10 [TPOT'PAMME

136

10




11 KJIACC

KoaunuecTBo 4acoB

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U Kontpousabie | TIpaxTaueckue (uu¢posbie)
n/n  TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Uccnenoanue GpyHkimii ¢ 99 1
MTOMOIIIBIO TTPOU3BOTHON
[TepBooOpa3zHas u UHTErpa 12 1
I'paduku
TPUTOHOMETPHUYECKUX
(b yHKIMIH. 14 1
Tpuronomerpuieckue
HEpaBEHCTBA
HppanumonanbHbie,
MOKa3aTeIbHbBIE U 2 1
JorapupMUIECKIE
HEpaBCHCTBA
KommnekcHsie uncna 10 1
HarypainbHble u 1ienblie yucna 10
Cucrembl palioHaIbHbBIX,
MPpaIMOHAIBLHBIX
MOKa3aTeIbHBIX U 12 !
norapu(pMUIECKUX YpaBHEHUH
3ajauu ¢ napameTpamu 16 1
[ToBTOpenue, o6o0IIeHNE, 16 5

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

136

10




IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoabHbIe
padoThI

IIpakTH4yeckue
padoTsl

Jara
H3y4YeHHus

DJIeKTPOHHBbIE
nudpossbie
o0pa3oBare/ibHbIE

pecypcsl

MHO3K€eCTBO, ONepaIuy Hal
MHOKECTBAMH U KX CBOMCTBA

Huarpammsl Dilsiepa-Benna

[IpuMeHeHne TeopeTnko-
MHOYECTBEHHOT'O anmnapara Jis
pelieHns 3ana4

Panmmonanbueie ynca.
OOBIKHOBEHHBIE U JIECITHYHBIE
JpoOH, TPOTICHTHI, 0ECKOHEUHBIE
MIEPHOIUICCKHIE IPOOH

ParmonansHbIE YnCa.
OOBIKHOBEHHBIE U JIECITHYHBIE
JIpOoOH, TPOTICHTHI, 0ECKOHEUHBIE
MEPHOIUICCKHE IPOOH

[Ipumenenue npobeii u
MIPOLIEHTOB JJIsl PEIICHUS
MIPUKJIAIHBIX 3a7a4

[Tpumenenue apooeit u
MPOLIEHTOB ISl PeIICHUS
NPUKJIaJHBIX 3a/1a49

JlelCTBUTEIbHBIC YK CIIA.




PanmonanpHble 1
HppalHOHAIbHBIC YUCIA

ApupmeTrueckue ornepamnuu ¢
HeﬁCTBHTGHBHBIMH qHucjiaMu

10

Monynb JeHCTBUTEIBHOTO YHCIIA
U €ro CBOMCTBA

11

[TpubnmxE€HHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJIECHHUS, MPUKUIKA
U OLICHKA pe3ysbTara
BBIUHCICHUH

12

OcHOBHBIE MCTOABI pECIICHUS
LIETTBIX U IPOOHO-PAITHOHATBHBIX
YpaBHEHU U HEPABEHCTB

13

OcCHOBHBIE METO/IbI PEILICHUS
LEBIX U APOOHO-PAIIMOHATIBHBIX
YpaBHEHU U HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS
LIETTBIX U IPOOHO-PAITHOHATBHBIX
ypaBHEHUH 1 HEPABEHCTB

15

MHorousieHs! OT OAHON
IepeMeHHON. [lenenue
MHOTOYJIEHA HA MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHOTOUJIEHBI C IeTBIMH
koadpunmentamu. Teopema
Buera

17

Pewrenne cuctem TMHENHBIX
YpaBHEHUH




18

Pemmenne cucteM TMHENHBIX
YpaBHEHHUU

19

Marpuiia cucTemMbl TMHEUHBIX
ypaBHeHU#. OnpeaenuTeib
MaTpHIIbI 2X2, ero
T€OMETPUUYECKHUM CMBICIT U
CBOMCTBA; BEIYHUCIICHHUE €T0
3HAYEHUS

20

Omnpenenurens MaTPHUIIBI 2X2,
€ro reOMeTPUYECKUI CMBICHT U
CBOMCTBA; BEIYHUCIICHHUE €T0
3HAYEHUS

21

[Ipumenenue onpenenuTens s
PEILICHUS CUCTEMBbI TMHEHHBIX
YpaBHEHHI

22

Pemenne npukiagHbIx 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBI JIMHEWHBIX
ypaBHEHUM

23

Pemenne npuknaaHelx 3agad ¢
[IOMOIIIBIO CUCTEMBI JIMHEHHBIX
YpaBHEHHI

24

KontponbHas padoTa:
"PanmonanbHble ypaBHEHUS U
HepaBeHcTBa. CHUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHKIMA, CIIOCOObI 3a/1aHHs
¢ynkuuu. BzaumHo oOpatHble
¢ynkumu. Kommnosuums pyHkiui




26

I'padux GyHKIIH.
DneMeHTapHbIe TPeoOpa3zoBaHUs

rpaduKoB QYHKIHI

27

O6unactpb onpeneneHus u
MHO>KECTBO 3HaYCHUH (DyHKIINH.
Hynu ¢pynxnun. Ipomexyrku
3HaK ITOCTOSIHCTBA

28

UeETHbie 1 HeUETHBIE QYHKITUH.
[lepuoauueckue GpyHKIUN.
[IpomMeXyTKM MOHOTOHHOCTH

byHKIIN

29

MakcumMyMBbl 1 MUHUMYMBI
¢dbyakuun. Hanbombiiee u
HaMMCEHBbIIIee 3HaUCHUE (PYHKITHH
Ha TIPOMEXYTKE

30

JIuneitnas, KBaipaTUYHAs U
IpOOHO-JIMHEHHAsT QYHKITUN

31

DneMeHTapHOe HCCleJ0BaHUE U
MOCTPOCHHE IPAPUKOB ITUX

byHKIMIA

32

DneMeHTapHOe HCClieIOBaHNE U
MOCTPOEHHE I'PAPUKOB ITHX

byHKIMA

33

CreneHsb C LeabIM II0Ka3aTeIeM.
bunom HeroTona

34

CreneHsb C LeabIM ITI0Ka3aTeIeM.
bunoMm HeroTona

35

CreneHHas QyHKIMS C




HaTypaJIBHBIM 1 OCJIBIM
nokasareyieM. E€ cBocTBa 1

rpadux

36

KonTtponsHast padoTa:
"Crenennas pynxmms. E€
cBoiicTBa U rpaduk"

37

Apudmernueckuii KOpeHb
HaTypaJbHOU CTETIEHU U €T0
CBOMCTBA

38

Apudmernueckuil KOpeHb
HaTypaJbHOU CTETIEHU U €T0
CBOMCTBA

39

[TpeoOpazoBaHus YUCTOBBIX
BBIPAKEHUH, COACPKAIINX
CTENIEHU U KOPHHU

40

[TpeoOpazoBaHust YUCTOBBIX
BBIPKCHUH, COIEPIKAIINX
CTETICHU W KOPHU

41

[IpeoOpa3oBaHus YUCTOBBIX
BBIPKEHUH, COAepKAIIUX
CTETIeHH U KOPHU

42

WppanmonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI pEILIECHHS
UppalMoOHAIbHBIX YPaBHEHUN

43

HppaumoHaibHble ypaBHEHHUS.
OcHOBHBIE METO/IBI PELLIEHUS
UppalMOHAIBHBIX YpPaBHEHUN

44

HppannoHaibHble ypaBHEHUSL.




OCHOBHBIE METO/IbI PEIICHUS
HPPaLUOHAIBHBIX YDABHEHU I

45

PaBHOCHIIBHBIE TIEPEXO/IBI B
PELIEHUU UPPaMOHATbHBIX
YpaBHEHUU

46

PaBHOCHIBHEIE epexXo bl B
PEIICHNHU UPppalluOHAIBHBIX
YpaBHEHHI

47

PaBHOCHIBHEIE epexXo bl B
PEIICHNHU UPppalluOHAIBHBIX
YpaBHEHHI

48

PaBHOCHIBHEIE nepEXO bl B
pELIeHUH UPPALMOHAIBHBIX
YpaBHEHHI

49

CaoiicTBa u rpaduk KOpHS n-0i
CTENeHHU KakK GyHKITUH 0OpaTHOU
CTETICHU C HATYPAIbHBIM
MoKazarenem

50

CaoiicTBa u rpaduK KOpHS n-0i
CTETeHH KaK PyHKIHUU OOpaTHOM
CTETeHH C HATYPaJIbHBIM
roKazaTenemM

51

Koutponsnas padora: "CpolicTBa
U TpaUK KOpHs N-0if CTENeHu.
WppannonansHble ypaBHEHHS"

52

Crenenb ¢ pallMOHAJIbHBIM
nokasaTrelieM U €€ CBOMCTBA

53

Crerens ¢ paroOHaJIbHBIM




nokasarelieM U €€ CBOMCTBa

54

Crenenb ¢ pallMOHAIBHBIM
IIOKazaTelieM U €€ CBOMCTBA

55

[TokazarensHas QyHKIHS, €
CBO#iCTBA ¥ rpaduk

56

Ucnonws3oBanue rpaduxa
(GYHKIMM JUTSL peLeHUst
YpaBHEHHI

57

Ucnonws3oBanne rpaduxa
(GYHKIMY JUTSL peleHust
YpaBHEHHI

58

[Toka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeNbHbIX YPaBHEHUN

59

[TokazarenbHble ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX YpaBHEHUN

60

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MECTOABI PCIICHUA
ITI0Ka3aTCIbHBIX ypaBHeHI/Iﬁ

61

KonTposnpHas padoTa:
"[lokazarenbHas GyHKIHS.
[Toka3arenbHble ypaBHEHUS"

62

Jlorapugm uncna. CBoiicTa
norapudma

63

Jlorapugm uncna. CBoiicTa
norapudma

64

Jlorapugm uncna. CoiicTBa




norapupma

JlecaTnyHbIE U HATypaJIbHBIC

65
JorapuQMsI

66 JlecATUYHBIEC ¥ HATYPaJIbHBIE
JorapuQMsI

67 [IpeobpazoBanue BoIpaKECHHUIA,
CoJIeprKaluX Jorapu@mol

68 [IpeobpazoBaHue BEIpAKECHHUIA,
coJieprKalux Jorapu@mol

69 [IpeobpazoBaHue BEIpAKECHHUIA,
coJieprKaluX Jorapu@mol

70 Jlorapudmuueckas pyHkuus, eé
CBOMCTBA U TpaduK

7 Jlorapudmuaeckas pynkmous, eé
CBOMCTBA U rpaduK
Hcnonp3oBanue rpadguka

72 GyHKIUM IS pEeIICHUS
ypaBHEHUM
Hcnonp3oBanue rpadguka

73 GYHKIMH TS pelIeHHs
YpaBHEHHI
Jlorapugmuueckue ypaBHEHHs.

74 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUs.

75 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX ypaBHEHU I

76 Jlorapugmuueckue ypaBHEHUsL.




OCHOBHBIE METOIbI PEIICHUS
JOorapu(pMUIECKUX YpaBHEHUH

77

PaBHOCHIIBHBIE TTEPEXO/IBI B
pereHnn JJorapuMUIECKUX
YpaBHEHUU

78

PaBHOCHIIbHBIE TIEpEXO/IBI B
pELIeHUH JTOTapUPMUIECKUX
YpaBHEHHI

79

KonTpomabHas pabora:
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTAaHT€HC YMCJIOBOTO apryMeHTa

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCJIOBOTO apryMeHTa

82

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
aprymeHTa

83

ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHCIIOBOTO
aprymeHTa

84

Tpuronomerpuyeckas
OKPYXXHOCTb, OIpe/IeTICHHE
TPUTOHOMETPUUYECKHUX (QYHKIIUN
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuyeckas
OKPY>KHOCTB, OIIPENIECTICHHE
TPUTOHOMETPUYECKHUX (QYHKIUN




YHUCJIOBOTO apryMeHTa

OCHOBHbBIE TPUTOHOMETPUUECKHE

86
(bopmyITBI

87 OCHOBHBIE TPUTOHOMETPHUYECKHE
(bopmyITsI

88 OCHOBHBIE TPUTOHOMETPHUYECKHE
(hopmybl

89 OCHOBHBIE TPUTOHOMETPHUYECKHE
(hopmybl
[IpeoGpazoBanue

90 TPUTOHOMETPHYECKHUX
BBIPAKEHU U
[IpeobpazoBanue

91 TPUTOHOMETPHUYECKUX
BBIpAXEHUI
[IpeoGpazoBanue

92 TPUTOHOMETPUYECKUX
BbIpAXEHU I
[IpeoGpazoBanue

93 TPUTOHOMETPHUYECKUX
BbIpQXKEHU I

94 Pemenmne TpuroHoMeTpUYECKUX
YpaBHEHHI

95 Perienne TpuroHOMeTpUYECKUX
YpaBHEHUMU

9% Perienne TpUroHOMeTpUYECKUX
YpaBHEHUH

97 Pemenune TpuroHoMeTpUUECKUX




YpaBHEHHUU

98

Pemenue TpuroHoMeTpuueCcKuX
YpaBHEHUU

99

Pemenne TpuroHoMeTpuuecKux
YpaBHEHUU

100

Pemrenne TpuroHoMeTpuyeCKux
YpaBHEHHI

101

KonTponbHast pabora:
"TpUroHoMeTprIeCcKHe
BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE
ypaBHEHUS"

102

ITocnemoBaTeAILHOCTH, CIIOCOOBI
3aJIJaHMs IOCIEI0BATEIBHOCTEH.
Metoa MaTeMaTHYECKOU
WHITyKITAN

103

MoHOTOHHBIC U OIrpaHU4YCHHBIC
IIOCJIEA0OBATCIIBHOCTH. HCTOprI
aHanM3a OECKOHEYHO MaJjbIX

104

Apudmernueckas mporpeccus

105

I'eomerpuueckas mporpeccus

106

BbeckoneuHo yObiBaroras
reoMeTpHUYecKasi IPOrPeCcCcust

107

CymMa GeckOHEYHO yObIBatoLIeH
reOMEeTPUUECKOi Iporpeccun

108

JInHenHbBII 1
AKCIOHEHLMAIBHBIN POCT. YKo
e. Dopmyina CIOKHBIX




MPOLIEHTOB

JlunelnnsIit 1
SKCIOHEHIMAIBHBIN POCT. Yncio

109
e. @opmyna CI0KHBIX
MIPOLICHTOB
Hcnonp30Banue nporpeccuu s

110 pelieHus peabHbIX 3a71a4
MIPHUKIIATHOTO XapaKkTepa
KonTpomabHas pabora:

111 "TTocneqoBaTeILHOCTH U
nporpeccun”

112 HenpepriBHbIe QyHKITNN U UX
CBOMCTBA

113 Touka pa3zpsiBa. ACUMIITOTBI
rpa¢ukoB QyHKITHI

114 CaoiicTBa (hyHKITUH
HETIPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa (hyHKIUH
HETPEPBIBHBIX HA OTPE3KE

116 Metoa uHTEpBaJOB Ui PELICHUS
HEpaBEHCTB

117 Metoa uHTEpBaJOB Ui PELICHUS
HEpaBEHCTB

118 Metoa uHTEpBaJOB IS PELICHUS
HEpaBEHCTB
IIpuMeHeHue CBOWCTB

119 HEeMpPEepPHIBHBIX (O YHKITHH A5

pCUICHUA 3ada4




[IpuMeHeHue CBOMCTB

120 HEMPEePHIBHBIX () YHKITHH JJ1s1
penIeHus 3a1a4

121 [TepBas 1 BTOpas mpOM3BOIHBIE
byHKIIH

122 Onpenenenne, reOMETpUYECKUN
CMBICJT ITIPOU3BOTHOM

123 Onpenenenue, pusndeckuit
CMBICIT IIPOU3BOIHOM

124 VYpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIIMH

125 YpaBHEHHE KacaTeNbHOMN K
rpaduky GyHKIIUN

126 [TpousBoIHBIE AIEMEHTAPHBIX
byHKIMH

127 [IpousBoIHBIE AIIEMEHTAPHBIX
byHKIIM]

[IpousBoiHAS CyMMBI,

128 MPOMU3BENICHU S, YACTHOTO U
KOMITO3UIIUU (DYHKIUN
[IpousBoiHAS CYMMBI,

129 MPOMU3BEJICHHS, YACTHOTO U
KOMITO3UIIUU (DYyHKIUN
[IpousBoiHAsI CYMMBI,

130 MIPOU3BEICHHUS], HACTHOTO U
KOMITO3UIIUU (DYHKIIHMIA
KouTtponsHas pabora:

131 P P

"IIponsBonnas"




[ToBTOpEHue, 0600IICHHE,

132 CHCTeMaTH3aIlMsl 3HAHMM: 1
"YpaBuenus"
[ToBTOpEnue, 0600IICHHE,

133 CUCTEMAaTH3aIUs 3HAHHH: 1
"®OyHKIMN"

134 Wrorosas koHTpoJIbHas paboTa

135 Hrorosas koHTpobHAs paboTa

136 [ToBTOpEHwUe, 0606meHIEe, 1
CUCTeMAaTH3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOI'PAMME




11 KJIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KoHTpoabHbIe

Bcero
padoThI

IIpakTH4yeckue
padoThI

Hara
H3y4YeHHu s

DJIeKTPOHHBbIE
nudpossbie
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB Y OKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHN Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMH Ha
MOHOTOHHOCTH U 3KCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
UCCIeI0BaHUI0 (QYHKINNA Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UccieoBaHuIo GYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTb M 3KCTPEMyMBbI

Haxosxnenne Hanbob1Iero u
HaMMEHBUIETO 3HA4YEHUs
HEeNpepbIBHON (QYHKIIUU Ha
OTpE3Ke




Haxosxnenne HanuboIbIero u
HAaMMEHBIIETO 3HAYCHUS
HENpPephIBHOW (QYHKINU Ha
OTpe3Ke

Haxosxnenne HanbobIIero u
HAaMMEHBIIETO 3HAYCHUS
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

10

Haxoxnenue HanbopIiero u
HauMEHBIIIEro 3HaUYEHUs
HenpepbhIBHON (DYHKIIMHU Ha
OTpe3Ke

11

Haxoxnenne HanOobIIEro 1
HaMMEHBIIIETO 3HAYCHUS
HeTpepHIBHOW (PyHKIIMM Ha
OTpe3Ke

12

Haxoxnenue HanGopIiero u
HaMMEHBIIETO 3HAUYEHUs
HenpephIBHON (DYHKIIMH HA
OTpe3Ke

13

[IpumeHeHue npou3BOIHOM
JUTS HAXOKJICHUS HAWITy4IIero
pELICHUS B MIPUKIIATHBIX
3a/1ayax

14

[IpumeHnenne nponu3BoIHOM
JUTSL HAXO0 K JICHHSI HAWTY4IIero
pelIeHus B MPUKIIAIHBIX
3aavax

15

[Ipumenenne npou3BoTHON




IJIS OLPEIeTICHUS] CKOPOCTH U
YCKOpEHHs Ipoliecca,
3aJaHHOTO (POPMYJION HITH
rpapuKoM

[IpumeneHnne nporu3BOIHOM
JUTSI OTIPEIETICHUSI CKOPOCTH U

16 YCKOpEHUs TIpoIiecca,
3aJJaHHOTO (POPMYIION MU
rpaukom

17 Kommnozumus dhyHkimit

18 Komnozunust GpyHKImit

19 Komrmosutus ¢pyHkmit
I'eomeTpuueckue 0Opass

20 YPaBHEHUI Ha KOOPIMHATHOMN
IJIOCKOCTH
I'eomeTpuueckue 0Opass

21 YpaBHEHUI Ha KOOPJIAMHATHOMN
IJIOCKOCTH
KounTponsHast pabora:

22 "UccnenoBanue GyHKIIHII C
MOMOIIbIO TPOU3BOHON"

23 [TepBooGpa3Hasi, 0CHOBHOE
CBOMCTBO NEPBOOOPA3HBIX
IlepBooOpa3HbIe

24 AIIEMEHTAPHBIX (YHKIIHH.
[IpaBuna Hax0XACHUS
NepBOOOPa3HbIX

25 IlepBooOpa3HbIe




AIIEMEHTAPHBIX (PYHKIIUHA.
[IpaBuna HaxoXACHUSA
epBOOOPA3HBIX

26

Nurerpai. I'eomerpuueckuit
CMBICJI MHTETpasia

27

Brrurcienue onpenenéHHoro
UHTEeTpasia 1o ¢popmyie
Herotona-JleiiOnuna

28

Brrurcienue onpenenéHHoro
WHTeTpasa 1o ¢hopmyse
Herorouna-Jleiiounia

29

[Tpumenenne naTerpana st
HaX0 KICHUS IUIOIaIeH
MJIOCKUX QUTYP

30

[Ipumenenne unTerpana Jist
HaX0XIECHUA 00BEMOB
reOMETPUUECKUX TeT

31

[Ipumepsl pemenuit
muddepeHIaIbHBIX
YpaBHEHHI

32

[Ipumeps! perieHuii
muddepeHIaIbHBIX
YpaBHEHHI

33

Maremaruueckoe
MO/JIETMPOBAHUE PEATTbHBIX
MIPOLIECCOB C IIOMOLIBIO
g depeHIaTbHBIX
YpaBHEHUU




34

KonTtponsHas padoTa:

"IlepBooOpa3nas u uuTerpan"

35

Tpuronomerpuueckue
(GyHKIMU, UX CBOHCTBA H
rpadpuku

36

Tpuronomerpuueckue
(yHKIIMM, UX CBOWCTBA U
rpaduku

37

Tpuronomerpuueckue
(yHKIIMM, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuueckue
(hyHKIIUH, X CBOMCTBA U
rpaduku

39

Tpuronomerpuieckue
(hyHKIIMH, X CBOMCTBA U
rpaduku

40

OT60p KOpHEH
TPUTOHOMETPHUYECKHUX
YpPaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUYCCKOM
OKPYXHOCTH

41

OT160p KOpHE#
TPUTOHOMETPHUECKUX
YPaBHEHUH € IIOMOLIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTHU

42

OT10op KOpHEH




TPUTOHOMETPUUYECKUX
YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUUECKON
OKpPY>KHOCTHU

43

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPUYECKOU
OKpPY>KHOCTHU

44

Perenne
TPUTOHOMETPUYECKUX
HEpPaBEHCTB

45

Penrenue
TPUTOHOMETPHUIECKHIX
HEPaBEHCTB

46

Penrenue
TPUTOHOMETPHUYECKHIX
HEPaBEHCTB

47

Penrenue
TPUTOHOMETPHUYECCKHIX
HEPaBEHCTB

48

KonTtponpHas paboTa:
"I'paduxmu
TPUTOHOMETPHUECKUX
GyHKLIUH.
Tpuronomerpuueckue
HEepaBeHCTBA"

49

OcHoBHBIC MCTOIbI PCIICHU A
NOKa3aTCJIbHbIX HCPABCHCTB




OcHoBHEIC MCTOAbI PCIICHUA

50
MOKa3aTeIbHBIX HEPABEHCTB
51 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
59 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS
53 Jorapu(PMUIECKUX
HEPaBEHCTB
OCHOBHBIE METOJTbI PEIIICHUS
54 sorapu(GMUIECKUX
HEPaBEHCTB
OCHOBHBIEC METOTHI PEIICHHS
55 norapu(MUIECKUX
HEPaBEHCTB
OCHOBHBIEC METOTHI PEIICHHS
56 norapu(MUIECKUx
HEPaBEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHSI
UppalroOHAILHBIX HCPABCHCTB
58 OCHOBHBIC METO/IbI PEIICHHSI
UppalroOHAILHBIX HEPABCHCTB
59 OCHOBHBIC METO/IbI PEIICHHUSI
UppaIMoOHALHBIX HEPABCHCTB
50 OcCHOBHBIE METO/IBI PEIICHUS
UppaIMoOHAILHBIX HEPABCHCTB
61 I'padmyeckue meTo b1

peHICHUA UPPALTUOHAIIBHBIX




YpaBHEHHUU

62

I'padmaeckue MeTo b1
PEIICHUS HPPAITMOHATBHBIX
YpaBHEHUM

63

I'padmaeckue MeTo b1
pEIICHHS MTOKa3aTeITbHBIX
YpaBHEHHI

64

I'paduueckue meToap!
pelieHus moka3aTeabHbIX
HEPaBEHCTB

65

I'paduaeckue meToap1
pelIeHus JIorapu(pMUIECKUX
YpaBHEHHI

66

I'paduaeckue meToap!
peteHus JorapuGpMuIecKux
HEPaBEHCTB

67

I'padmyeckue meto b1
pelIeHUs JIOTapU(PMUIECKUX
HEPaBEHCTB

68

I'padmyeckue meto b1
pelIeHUs MOKa3aTeIbHbIX U
Jorapu(pMUYECKUX ypaBHEHUN

69

I'paduueckue MeTo b1
pELIEeHNs [T0KA3aTEIbHbIX U
Jorapu(pMUUECKUX YpaBHEHHH

70

I'paduueckue MeTo b1
pelLIeHNs TOKa3aTeIbHbIX U
JIOrapu(pMUIECKUX




HEPABEHCTB

71

I'padmaeckue MeTo b1
peleHs TOKa3aTeIbHBIX U
JOrapruPMUIECKUX
HEPaBEHCTB

72

KonTtponsHas padora:
"UppanuioHanbHbIe,
MOKa3aTeIbHbBIE U
norapuMUIECKre
HepaBeHcTBa"

73

KowmrexcHpie yncia.
AnreOpandeckas u
TPUTOHOMETpHUIECKask PopMbI
3aMMCcy KOMIUIEKCHOTO YHCIIa

74

Kowmriexcupie yncia.
AnreOpandeckas u
TPUTOHOMETpHUIECKask PopMbI
3alMCH KOMIUIEKCHOTO YHCIa

75

Apudmernueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

76

Apudmernyueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)I(eHI/IC KOMIIJICKCHBIX
YHUCCJI Ha KOOpL[I/IHaTHOI‘/’I
IIIIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX
YyHUCeNl Ha KOOPAUHATHOM
MJIOCKOCTH




79

®opmyna Myaspa. KopHu n-
Ol CTEeEeHU U3 KOMILJIEKCHOT'O
qHciIa

80

®opmyna Myaspa. KopHu n-
Ol CTENEeH! U3 KOMILJIEKCHOT'O
quciIa

81

[TpuMeHeHne KOMIUTEKCHBIX
YHCeN IS PeIICHHS
(buznuecKux u
TeOMETPUIECKUX 3a1a4

82

KonTponbHas pabora:
"KommiekcHbie gucia"

83

HatypanbHble u 1ienble uucna

84

HarypanbHble u 1ienblie yucna

85

[IpumeneHnne npu3HakoB
JETMMOCTH LIEbIX YHCEIT

86

[IpumeHeHne NpU3HaKOB
JETMMOCTH LIEJbIX YHCEIl

87

[IpumeHeHne npu3HaKOB
JIEIMMOCTH IIEJIBIX YHCET:
HOJl u HOK

88

[IpumeHeHne NpU3HAKOB
JIEIMMOCTH IIEJIBIX YHCET:
HOJl u HOK

89

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LEJIBIX YU CEIL:
OCTaTKH [0 MOJYJIIO

90

[IpumeHeHne npru3HaKkoB




JACITUMOCTHU IECJIbIX YUCCIT:
OCTaTKH 110 MOAYJIIO

91

[IpuMeHeHne npu3HaKkoB
JEIMMOCTH LENBIX YUCEIL:
anroput™ EBknnaa mis
peuienus 3a1a4 B UEIbIX
YHUCIIax

92

KonTpomabHas pabora:
"Teopus uenbix yucemn"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUM. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIE/ICTBUSA

94

CucreMa 1 COBOKYITHOCTb
ypaBHEeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIC MECTOABI PCIICHUA
CHUCTEM U COBOKYHHOCTeﬁ
PpalruOHaJIbHBIX ypaBHCHI/Iﬁ

96

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
HppalMOHAILHBIX YPAaBHEHUH

97

OcHoBHBIC MCTOIBI PCIICHU A
CUCTEM H COBOKYHHOCTCP’I
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

98

OcHoBHBIC MCTOIbI PCIICHU A
CUCTEM U COBOKyHHOCTCﬁ




[I0KA3aTeIbHBIX YPABHEHUI

99

OCHOBHBIEC METO/IbI PEIICHHS
CUCTEM U COBOKYIHOCTEU
JOTapu(PMUICCKUX YPaBHCHUI

100

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(pMUUECKUX ypaBHEHUM

101

[IpumeHeHue cucrem Kk
PELICHUIO MaTeMaTUYECKUX
3aJa4 U 3a/1a4 U3 pa3IuuHbIX
obrnacteil HayKH U peabHOI
KU3HU, HHTEpIIpeTalus
MOJIy4EHHBIX Pe3yJIbTaTOB

102

[IpumeHenue cucrem K
PELICHUIO MaTeMaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IUYHBIX
obyacTeil HAyKu M peaJbHON
KU3HU, HHTEPIIpEeTaLUs
MOJIy4YE€HHBIX PE3y/bTaTOB

103

[IpuMeHeHre HepaBEHCTB K
pELLIEHUI0 MaTeMaTHYECKIX
3aJa4 U 337124 U3 pa3InyHbIX
obracTeil HayKH U pearbHOI
KU3HH, UHTEpIIPETALNs
MIOJIyYEHHBIX PE3YyJIbTaTOB

104

KonTtponeHas padoTa:
"CucTeMbl pallMOHAIbHBIX,
UppalMOHAIBHBIX
MOKa3aTeNbHBIX U




JOrapru(pMUIECKUX
ypaBHEHHH"

PanvoHanbHbIE ypaBHEHMS ©

105
rapameTpamu

106 PanmonanbHbIe HEPAaBEHCTBA C
rapameTpamu

107 ParmmonanbHbIe CHCTEMEBI C
rapameTpamu

108 HppanmonanbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpaMHu

109 HppanmoHnaibHbIE CHCTEMBI €
rapameTpamu

110 [TokazaTenbHbIE ypaBHEHUS,
HEpaBEHCTBA C lTapaMeTpamMu

11 [Toka3aTenbHbIE CUCTEMBI C
rnapameTpamu
Jlorapudmudeckue

112 YpaBHEHUs1, HEPABEHCTBA C
rnapameTpamu

113 Jlorapudmuueckre CUCTEMBI C
rnapameTpamu

114 Tpuronomerpuueckue
YPaBHEHUS C TapaMeTpaMHu

115 Tpuronomerpuueckue
HEPABEHCTBA C TapaMeTpaMHu

116 Tpuronomerpuueckue
CHCTEMBI C TapaMeTpaMu

117 ITocTpoenue u uccnenoBanue




MaTEMaTHYECKUX MOJIETIEH
peanbHBIX CUTYALMM C
MMOMOIIbIO YPABHEHHI C
rapameTpamu

118

[TocTpoenue u ucciaegoBaHue
MAaTeMaTHYECKUX MOJIENeN
peaNbHBIX CUTYALMI C
ITOMOIIIBIO CUCTEM YPaBHEHUN
C mapameTpaMmu

119

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MoJieaei
peanbHBIX CUTYALMI C
MOMOIIbIO CUCTEM YPaBHEHUH
C mapameTpaMmu

120

Kontponsnas pabora: "3amgaun
¢ mapameTrpamu"

121

[ToBTOpEeHue, 060061IICHNHE,
CHUCTEeMaTH3aIlnsl 3HAHMI:
"YpaBHenus"

122

[ToBTOpEHUE, 0600IICHNME,
CUCTEMAaTH3aI1s 3HAHMIA:
"VpaBHeHus"

123

[ToBTOpEHUE, 0600IICHHE,
cCUCTeMaTH3aIlus 3HAaHU:
"VpaBHeHus. CucreMbl
ypaBHEHHH"

124

[ToBTOpEenue, 0600IIeHNE,
CHUCTEeMaTH3allysl 3HAHUIA:
"Hepasencrsa"




125

[ToBTOpEHue, 0600IICHHE,
CHCTEMAaTH3aIMs 3HAHWM
"HepaBencrsa"

126

[ToBTOpEnue, 0600IICHHE,
CHCTEeMAaTH3aIMs 3HAHWH
"HepaBencrBa"

127

[ToBTOpenue, 06061IICHNHE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBosaHas u e€
IpUMeHeHne"

128

[ToBTOpenue, 06001IeHNE,
CUCTEMATH3aIN 3HAHWH:
"IIpousBoaHas u eé€
npuMeHeHue"

129

[ToBTOpEeHue, 06006mICHNHE,
cHUCTEMAaTU3aIsI 3SHaHUH
"IIpousBoaHas u eé€
npuMeHeHue"

130

[ToBTOpEeHUE, 060061IICHNME,
cUCTeMaTH3aIls 3HAaHU:
"UnTerpan u ero
npuMeHeHue"

131

[ToBTOpEHUE, 0600IICHHE,
CHUCTeMaTH3allysl 3HAHMIA:
"®yHkun"

132

[ToBTOpenue, o600IIeHNE,
CUCTEMAaTH3aI1s 3HAHMIH:
"®dyHkun"




[ToBTOpEHue, 0600IICHHE,

133 CUCTeMaTH3aIls 3HAHU: 1
"CDYHKIII/H/I"

134 Hrtorosast KOHTpOIbHAS 1 1
pabota

135 Hrtorosast KOHTpOIbHAS 1 1
pabora

136 [ToBTOpenue, o6061IICHNHE, 1
CHUCTEeMaTH3allns 3HAHUI

B
OBUIEE KOJIMYECTBO YACO 136 10

[10 ITTPOI'PAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NpOBEPSIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 001ero oopa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 OmnepupoBaTh TOHSATHAMHU: pPANUOHAIBHOE U JICHCTBUTEIHHOE YHCIIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemmomHATe  apudMeTHUecKHe ~— Omepanud ¢ PAlMOHAIBHBIMH U
' JeWCTBUTENIHBIMU YHACITAMHU
13 BrImonHATh mprOImKEHHBIE BEIYUCIICHUS, MCTIONIB3YsI TPAaBHIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSIMH: CTEIIEHb C IIETBIM ITOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO YHCIIA, KOPEHb HATYPAIbHOHM CTEIeHH,
' WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3almUCH JICUCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPeICTaBICHHSI JAHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIOJIb30BaTh  3alKCh  MPOM3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPAaBEHCTBA
OnepupoBaTh NMOHATUAMU: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO, LEJOE,
2.1 palMoHabHOE, UppaloHaIbHOE ypaBHEHHME, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeInonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHHUH U peliaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BoimonHaTe npeoOpa3zoBaHus LEIBIX, PAlMOHAIBHBIX U MPPALMOHATBHBIX
2.3 BBIPQKEHUII M pelmaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAJIbHBIX YPAaBHEHUH U HEPAaBEHCTB
24 [IpuMeHsATh ypaBHEHMsS UM HEPABEHCTBA JUISl PELEHHUS MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKU U pealbHOW )KU3HU
MojenupoBaTh peaibHble CHTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUs, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIENI0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMK U TpaduKu
OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHusl (PYHKIIMH, 00JIaCTh
3.1 ONpeNeNeHusT W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00paTHbIe (QyHKIIUU
3.2 OmnepupoBaTb TMOHATHUAMH: UETHOCTh M HEYETHOCTh (YHKLUUH, HYIU




(yHKIUH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA

3.3 Hcnonw3oBate rpaduku GyHKUUH U pelIeHUs ypaBHEHUN
3.4 CtpouTth 1 4uTaTh rpauKu JMHEHHON PYHKIMH, KBaApaTHUHON (QYHKINH,
CTETIeHHON (DYHKIMH C [EJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (yHKIMHA I8 HWCCIEIOBAHMUSA IPOIIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHUU 3aJad M3 JPYTHX Y4eOHBIX IPEIMETOB U
peaJIbHOM JKU3HHU, BbIpaxaTb (pOpMyJiaMy 3aBUCUMOCTH MEKy BEJIMUYMHAMU
4 Hauana maremaTudeckoro anaimsa
41 OnepupoBaTb MOHATHSIMM: IOCJIENOBATEIbHOCTh, apudMeTHyeckas u
' reoMeTpHuyecKas porpeccun
4 OnepupoBaTb TMOHATHSAMM: OECKOHEYHO YOBIBaloOIIas TeOMETpHUYECKast
' nporpeccus, cymma 0eCKOHEYHO YObIBaIOIEH T€OMETPUYECKOM Mporpeccun
4.3 3amaBaTh MOCIEA0BATEIIBHOCTH PA3TMYHBIMU CIIOCOOAMHU
44 Hcnonp3oBath  CBOWCTBA MOCIEIOBATENIBHOCTEH M MPOTPECCHM IS
' pelIeHUs pealIbHbIX 3aJa4u MPUKIAIHOTO XapaKTepa
5 MHOXecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATHSIMH: MHO>KECTBO, ONIEPALIMU HAJl MHOKECTBAMHU
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Jjsi  ONUCaHUs
5.2 peaIbHBIX MPOLIECCOB U SIBICHUH, MPU PELICHUH 3a/1a4 U3 APYTUX yueOHBIX
IIPEeIMETOB
53 OmnepupoBaTb  MHOHATHAMU:  ONpENENEHHE,  TEOpeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
NPoBepPsieMOro .
T 0o0pa3oBaTe/IbHOM MPOrpaMMbl CPeHEro 001ero 0Opa3oBaHusA
1 Yucna 1 BBIYUCIICHUS
OmnepupoBaTh NOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; HCIOJIb30BATh
11 NPU3HAKK JEITUMOCTH LEJNbIX YHCEN, Pa3JOoXKEHHE YHCIa Ha IPOCThIe
MHOKUTEIH [yl peLIeHus 3a1a4
1.2 OnepupoBaTh NOHATHEM: CTENEHD C PALlMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATHAMU: JIOrapupM 4YKCIa, AECATUUYHBIE U HATypalbHbIE
' norapudmbl
2 VYpaBHEHMS U HEPABEHCTBA
[IpuMeHsATH CBOWCTBA CTEMEHH Uil MpeoOpa3oBaHMs  BBIPAKECHMH,
2.1 ONEpUPOBaTh NOHATHUSAMHU: IIOKA3aTEIbHOE YPaBHEHHE U HEPABEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




BemonnaTte mpeoOpa3oBaHUsl BBIPAKEHUH, COAEPXKALIMX JIOTapH(MBbI;

2.2 OTIEPHPOBATH MOHATUAMH: JIOTapU(MHUUECKOE YpPaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THIIbI JIOTApU(PMHUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts penieHus npocTenimx TpPUroHOMETPUUECKUX HEPABEHCTB
OnepupoBaTbh NOHSITUSIMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
2.4 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUs MPAKTUYECKUX
3az1a4
25 Haxomuts pemenus npocTenmx CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' ypaBHEHHI1 U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyalldd Ha S3bIKE€ aireOpbl, COCTABIATH
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BAaHUEM armmapaTa aareOpbl
3 OyHKIMH 1 rpaduKu
OnepupoBaTh MOHATUSAMHU: NepUoAUYEcKas (DyHKIUSA, HPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMma (yHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHus (PYHKIUU Ha MPOMEXKYTKE; UCIOIb30BaTh MX IS
uccienoBaHus GYHKINHU, 3aJaHHON rpaduKkoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUIMHA; H300pakaTh HMX Ha KOOPAUHATHOU
IJIOCKOCTH M UCIIOJIB30BATH Ul PELICHUS yPaBHEHUN Y HEPABEHCTB
33 N3ob6paxaTs Ha KOOPAUHATHOM TUIOCKOCTH Tpa(UKU TMHEHHBIX YPaBHEHHIN
' U UCIOJIB30BAaTh UX JJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHEHHUN
3.4 Hcnone3oBate rpadukn (yHKUMH 111 MCCIEIOBaHMS IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHBIX TUCLMIIIMH
4 Havana maTremMaTnyeckoro aHanusa
OnepupoBaTh NOHATUAMU: HETIpepbIBHAS (PYHKLMSI, TPOU3BOIHAS (DYHKIIUH;
41 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUH CMBICT IPOM3BOJHON JUIs
pelieHus 3a1a4
4. Haxomute  mpou3BojiHbIE ~ JIEMEHTapHBIX  (YHKLMM,  BBIYMCIATH
' IPOM3BOJIHBIE CYMMBI, IPOU3BENICHHS], YACTHOT'O (DYHKIIUI
Hcnonps3oBaTh  NPOM3BOAHYIO Ui MCCIENOBaHUA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATh PE3YJbTaThl UCCIECIOBaHMUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonbp30BaTh MPOM3BOIHYIO U1 HAXOXACHUS HAWIYYIIEro PELICHUS B
' IPUKIIAJHBIX, B TOM YHACJIE COLUAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTb MNOHATHSAMHU: MEpBOOOpa3sHas M HMHTErpajl; IOHUMATh
' reoMeTpU4ecKuil 1 pU3NUecKHii CMbICT HHTETpaja
46 HaxonuTh nepBooOpa3Hble 3IeMEHTApHbIX (PYHKIIUH, BBIYUCISAT HHTErpal
' no ¢opmyne Hetotona — JleitOnuma
47 PemaTs npuknaaHble 3a1a4u, B TOM YHUCIIE COLMAIEHO-DKOHOMUYECKOIO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUYICCKOTO aHAJIM3a




INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KIIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kon
1 Yucna v BBIYUCICHUS
Pammonanbupie  ymcina. OOBIKHOBEHHBIE UM JIECATUYHBIE JIpOOM, TIPOLICHTHI,
11 OeCcKOHEUHBIE MEPHOANYECKHE IpooH. ApudMeTHIECKre ONepalnu ¢ paluOHAIbHBIMH
qycllaMu, TPeoOpa3oBaHus YUCIOBBIX BhIpakeHUN. [IpuMenenne qpobeii 1 mpoIeHToB
JUIS pEeLIEHUs MPUKIIAHBIX 33]1a4 U3 Pa3JIMYHbIX OTPACIIe 3HAHUN U PEAIbHON KU3HU
JleiicTBuTenpHble yncna. PalimoHanbHele U HppalMoHaIbHBIE Yucia. ApudmeTnyeckue
1.2 | omepamum ¢ JAeHCTBUTENBHBIMU YHCIaMHU. [IpHOIMKEHHBIE BBIYMCIIEHUS, IpaBUia
OKpYIJICHMS], IPUKU/IKA U OLICHKA PE3YJIbTaTa BBIUYNCICHUN
Cremniens ¢ 1ienbiM niokaszareneM. CtanmaptHas Gopma 3amucy I1eHCTBUTEIBHOTO YHCTIa.
1.3 Hcnonws3oBanne moaxoasiieit (opMbl 3amMUCH ACUCTBUTENBHBIX YHUCEN IS PEIIeHUs
MPAKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTerneHu. JlelcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMH HATYpaJIbHOW CTETIeHU
15 CHuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, AapKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 TosxmecTBa U TOXKIECTBEHHBIC TTPEOOpPA30BaHNS
29 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPHUUECCKHE
' (dopMyIEI
53 VYpaBHeHue, kopeHb YypaBHeHus. HepaBeHcTBO, pelieHne HepaBeHCTBA. Merton
VHTEPBAJIOB
2.4 | PemieHue Henbix U JpOOHO-PALMOHANIBHBIX YPaBHEHHUI U HEPaBEHCTB
2.5 | Pemienue uppaiyoHaibHbIX YPaBHEHUN 1 HEPABEHCTB
2.6 | PemieHue TPUrOHOMETPUYECKUX YPABHEHUI
27 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEHICHUI0 MaTEeMAaTUUYECKUX 3a/1a4 U 3a]1a4 U3
' Pa3IMYHbBIX 00J1aCTel HAYKH U PEaIbHOM JKU3HU
3 OyHkunu u rpaduKu
31 Oynkuus, crnocoObl 3amanus ¢yHknuu. ['paduk dyaxnuu. B3aumuo obparHbie
' GyHKIMH
3.9 OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWd QyHkuuu. Hymn Qyskuum.
' ITpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIUH
33 CrenenHas ¢yHKIHS ¢ HATypaJlbHBIM U IeNbIM Moka3aTteneM. E€ cBolicTBa u rpaduk.
' CoiicTBa u rpaduK KOpHs N-Oi CTETIEHH
34 Tpuronomerpuyeckass OKpPYXHOCTb, OIpEJEIEHHE TPUTOHOMETPUYECKUX (DyHKIMHA

YHUCJIOBOIO aprymcHTa




4 Hauana maremaTndeckoro anaiusa
a1 [locnenoBaTenbHOCTH, CIOCOOBI  3aJaHUS  IOCJTENOBaTeIbHOCTEH. MOHOTOHHBIC
' MOCIIEI0BATEIbHOCTH
Apudpmernueckass W TreoMeTpuYeckass mporpeccuu. beckoHeyHo —yObIBaromas
4p | TEOMeTpHYeCkad MpOTPECCHS. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUUYECKON
' nporpeccun. @Dopmyna CIOXKHBIX NpPOIEHTOB. lcmonp3oBaHue mporpeccuu s
peleHus peaqbHBIX 33a4 IPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
MHuoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oinepa — Benna.
5.1 | IlpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO amnmapara Jyuisi ONMCaHUs pPEaJbHBIX
MIPOIIECCOB U SIBJICHHUH, TIPU PEIICHUH 3314 U3 IPYTHX YIeOHBIX MTPEIMETOB
5.2 Omnpenenenue, TeopeMa, CIEICTBHE, TI0KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHMS
1 Yucna v BBIYUCICHUS
11 HarypanbHbie u nensie uncia. [IpusHaku AeIMMOCTH eNbIX Ynce
1.2 Crernensb ¢ parioHAIBHBIM TTOKa3aTeseM. CBOMCTBA CTETIEHU
1.3 Jlorapudm yucna. JlecaiTHaHbIC U HATYypaJIbHBIC JIOTAPU(PMBI
2 VYpaBHEHHUs 1 HEPAaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpaKEHUH, COIEPIKAIIMX JIOTapU (MBI
2.2 [IpeoOpa3oBanue BIpaXEHHH, COIEPKAIINX CTETIEHU C pallMOHATIbHBIM MOKa3aTeleM
2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbHble ypaBHEHHs U HEPABEHCTBA
25 JlorapudmMuueckre ypaBHEHUS U HEPABEHCTBA
26 Cucrembl TUHEHHBIX yYpaBHEHUH. Pellenne nNpukiIaHbIX 3a1a4 ¢ TOMOIIbIO CHCTEMBbI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTteMBbl U COBOKYITHOCTH PallMOHATILHBIX YPABHEHHM U HEPABEHCTB
28 [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX 3a71a4
' W 3aJ1a4 U3 pa3jndHbIX o0JacTel HAyKU U peaibHOM KU3HU
3 OyHKMK U TpaduKu
Oyukius. [lepuoanueckue ¢yHkuuu. IIpomMexyTku MOHOTOHHOCTH (YHKIUH.
3.1 Makcumymbl U MUHUMYMBI GyHKIud. HawmOonpliee W HauMeHbIIee 3HAYCHHE
(GYHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaduKu
3.3 [Toxa3zaTenbHast u JorapudmMudeckast GyHKIUHN, UX CBOWCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadhmkoB GyHKIHHA IS pelIeHUs ypaBHEHUH U TMHEWHBIX CHCTEM




Hcnonb3oBanue rpagukoB GyHKIUN IS UCCIIETOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHWH 3a7ad W3 JPYTUX Yy4eOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Havana maTreMaTn4eckoro aHanusa
41 HenpepeiBabie pyHKIMH. MeTO MHTEPBAJIOB VIS PEIICHUS HEPABEHCTB
4.2 [IpousBoanas GpyHkuH. ['eoMeTpruecKiii U (PU3MYECKHIA CMBICI ITPOU3BOIHOM
43 [IpousBoanbie >neMeHTapHBIX (QyHKIHHA. DOpMynabl HAXOXKACHUS MPOU3BOIHOM
' CYMMBI, IPOU3BEACHUS U YaCTHOTO (DYHKIIUI
[IpumeHeHne TPOM3BOMHONW K HCCIENOBaHHIO (YHKIMH HAa MOHOTOHHOCTH H
4.4 skcTpeMyMbl. HaxoxneHue HanOoJbLIEro M HaUMEHbBIIEro 3HaueHus (QyHKIMM Ha
OTpE3Ke
[IpuMeHeHne MPON3BOIHOM Il HAXOKJICHUS HAWIY4IIETO PEIICHUS B IPUKIAIHBIX
45 3ajayax, JUIsl OMNpEIENIEHUsT CKOPOCTH IIpoliecca, 3aJaHHOro (GopMynoil wiu
rpaukom
4.6 [TepBooOpa3nas. Tabmuia mepBooOpa3HbIX
47 WuTerpan, ero reomerpuyeckuii 1 pu3ndeckuii cMpici. Beruncienue uHTerpaia mno

dbopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
MPOBEPSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeGOBaHUSI K MPEAMETHBIM Pe3yaIbTAaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero od1ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, TPH3HAK, JOKAa3aTeibCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (HOPMYIUpPOBaATh
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOAUTH HPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHIAYKIUH,
IMPOBOAWUTE A0KA3aTCIbHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3a1a4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE OIEepHUpOBaTh
MOHATUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€pallMM HaJ MHOXKCCTBAMMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUH WM TPU PEIICHUM 33]ad, B TOM
qHCcIIe U3 IPYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHATHSIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIUCHIBATh Irpadbl pa3IMYHBIMHU CIIOCOOAMU; MCIIOJIB30BaTh rpadbl Mpu

PEIICHNH 3ada4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJIOE 4YHCIO,
CTEIEHb C LIeJIbIM [10Ka3aTesleM, KOPEeHb HaTypaJbHON CTENEHHU, CTEIEHb C
palMoHaIbHBIM [I0KA3aTelleM, CTENEeHb C JICHCTBUTENIBHBIM IOKA3aTEeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOIO YHUCIIA,
OCTaTOK IO MOJYJII0, PALMOHAJIBHOE YHCIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJIbHBIX, IEJbIX, pAlMOHAJIbHBIX, JAECHCTBUTEIbHBIX
quceNl, YMEHHE MCII0JIb30BaTh NPU3HAKU JETMMOCTH, HAMMEHBIIUI 00Iunit
JIeTUTEeNh W HauMeHbllee oflee KpaTHoe, airoput™ EBkimmpa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBITIOJIHATH BHIYMCIIEHUE 3HAUCHUI U IPeoOpa3oBaHus
BBIPQXEHUI CO cTemeHsMH M Jiorapupmamu, npeoOpa3oBaHUS JPOOHO-
pallMOHANBHBIX ~ BBIPAKEHMI; yYMEHHE  ONEepUpPOBaTh  MOHATHSIMU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, IrcoMETpUYICCKaA




nporpeccusi, OECKOHEYHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpeccus;
YMEHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (HOPMYI; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHCIIO, CONPSHKEHHbIE KOMIUICKCHBIE YHCIA, MOXIYJAb W apryMEHT
KOMIUIEKCHOTO  4Hcha,  (QopMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U airedpanyeckas); yMeETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
NPUBOIUTH TPUMEPHI MCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEIT; OTIEpUPOBATH
MOHATUSAMHU:  MaTpuma 2xX2 u  3X3, onpeAeiwTeNb  MaTpPHIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJI OIPEACITUTEIIA

YMeHue onepupoBaTh MOHATUSMU: palMOHAIbHbIE, HPPALMOHAIbHBIE,
MOKa3aTeJabHble, CTENEHHBIE, JIOTapu(MUUYECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl, YMEHHE OIEPUPOBAThH
MOHATUSMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YpPaBHEHUHW M HEPABEHCTB, PaBHOCUIBHOCTH
ypaBHEHUHN, HEpPAaBEHCTB M CHCTEM; YyMEHHE pelniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO paA3JIMYHBIX HPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CHUCTEMbl MJIsl PELICHUS MATEMaTUYECKUX

3a/1a4 M 3a]1a4 U3 Pa3IMIHbIX 00JIacTel HAYKU U PEATbHON KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUSA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMK, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAMMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
(GbyHKIMM, TiepBasg M BTOpas MpOW3BOJHAS (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, TMepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHUE KacaTelbHON K Tpaduky
(GyYHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE JIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOJb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAMMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHWEM ammapara MaTeMaTH4eCcKOro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
pelieHuss B TMPUKIATHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMHYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJuTh IIOIaAn U 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL IMPUMCPBI MATCMATUUYCCKOTO MOACIUPOBAHUA C

noMoIsio TuddepeHuanbHbIX ypaBHSHHN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3uiusl (pyHKOMiA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanpHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHe (YyHKIWHU, TOKa3aTelbHas W
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI W3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a7ad W3 APYruX YYeOHBIX TMPEAMETOB W 3a/a4 U3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN U pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 337a4 C IapaMeTpamH; H300pakaTb Ha KOOPIMHATHON

IIJIOCKOCTH MHOKECTBA PEUICHUIN YPAaBHEHN, HEPABEHCTB U UX CHCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJAaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAXKEHHS, YpaBHEHHS, HEPaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHUE MOJEIHPOBAThH
peaibHbIE CUTYallud Ha S3bIKE MaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33/1a4M, UCCIEA0BATh
INOCTPOCHHbIE ~ MOJENTM C  HCIOJb30BAaHHWEM  ammapara  ajareOpsl,

UHTEPIPETUPOBATH MOJIyYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apu(MeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHs], CTAHIaPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOIUIaX, HA AUarpaMMax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHHI; MPEICTABIATH
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MpPUMEHEHHEM TpaduuecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; IpapuuecKu MCCcIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IOMOLIBIO InarpaMm pacCCUuBaHus U JIMHEHHOM perpeccun

YMeHue onepupoBaTh IMOHATHUAMM: CIIYYalHBIM OMBIT W CIy4alHOE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C MCIOJIb30BAaHUEM TpapUUECKHUX METOJ0B; TNPUMEHSTH
(GopMyNBl CIOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (HopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE ONEepUPOBATH
NOHATUSMH:  CITydailHas BEJIMYMHA, DPACHpPEICICHHE BEPOSITHOCTEH,
MaTeMaTHYeCKOe OXXKUJaHUe, JUCIEPCUS W CTaHJAApTHOE OTKIOHEHHE
CIIyYailHOH  BENWYMHBL, (YHKIUU  paclpeleeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, NMOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHu; yMeHNE
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACTIPEICICHUN ISl PEIIeHUs 3a/1a4;
3HAaKOMCTBO C TOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BEIOOPOYHBIX
WCCIIC/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUAX, yMEHHE
OTIEPHPOBATH MOHATUSMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COUYETAHUH,
YHCIO  TEpPecTaHOBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIIeHUs 3a7ad; OICHUBAThH
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIISATh BEPOSITHOCTHYIO MOJAETH U

WHTEPIPETUPOBATH MTOJTYYCHHBIA PE3YyIbTAT

YMeHue omnepupoBaTh HOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroluecs: npsMble, NapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroal MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHMe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAY HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3ydeHHbIe (PaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE OLIEHHWBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TOMOIIBIO T€OMETPUUECKUX TMOHSATHA W BEIWYHMH, pelaTh

CBsA3aHHBIC C HUMH ITPAKTUYCCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIAAbL (QUIYPbI, 00BEM (QUIrYpBHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEUYE€HHE MHOTOTPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHus], UWIMHIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0maIb
MOBEPXHOCTH NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMHIbl, MPU3MbI, LHWIMHIPA,
KOHyca, Il1apa, pa3BEpTKAa MOBEPXHOCTH, CEYEHHS KOHyca U IWIMHApA,

nmapaiieJIbHbIC OCHU HWJIHW OCHOBAaHHIO, CCUCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeSICHHs] N3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM NpU3HAKaM, BBINOJHITH HEOOXOJIUMBIE JIOTOJHUTENIbHBIE

MTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  INPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, THpeoOpa3zoBaHuEe M0A0OMs, TOA0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYPHI, B TOM YHUCIIE B TMPHPO/IE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh TEOMETPHUYECKHE OTHOIIEHHS TPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YroJ,
Iouaab, 00bEM) MpU pElIeHUH 3a7ad U3 JIPYrux y4eOHbIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHE BBIYHCIATH TE€OMETPUUECKHUE BEINYMHBI
(nmuHa, yrom, mmiomanb, OOBEM, IUJIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OPMYNIBI M METOJbI, B TOM 4YHCIE: IUIOIMAgh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, IUIOMAab cepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO ~MapajuieNienuinesa, MTUPaMUIbl, MPU3MBI, IHIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL NOHATHUAMHU: HPAMOYIOJibHAd CUCTECMa KOOPAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 6331/10}7,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUEC, YI'OJ MCKAY
BCKTOpAMHU; YMCHUC HUCIIOJIB30BATb BGKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pECHICHUA TCOMCTPUYICCKHUX 3a1a9 U 3ala4 APYTUx y‘IC6HBIX npeaMeETOB
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YMeHue BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOILIECCOB U SBJICHHWHM; YMEHUE pPAclO3HAaBaTh IMPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUIECKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTEMaTU4YECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna v BBIYUCICHUS
11 Hatypaibable u niesnbie uncia. [Ipu3Haku JeTuMOCTH TENIBIX YHCEeT
12 Paunonanbubie  ymcna. OOBIKHOBEHHBIE M JIECATUYHBIC JIpOOW, IPOIICHTHI,
' OECKOHEYHBIC TIEPHOINISCKUC APOOH
13 Apudmernueckuil KOpeHb HaTypajdbHOM cTeneHu. JlelcTBusa ¢ apudMeTnyecKuMu
' KOPHSIMH HAaTypaJIbHON CTENICHH
14 Crenens ¢ 1enbM nokazaTtesneM. CTeneHb ¢ pallMoOHalIbHBIM NoKa3areneM. CBolicTBa
' CTCIICHU
15 CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTAHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JleciTHIHbBIE U HATYypaJIbHBIC JIOTAPUPMBI
JleiicTBuTenbHple  YHchaa. ApudMeTHYecKue Omnepanud ¢ JeHCTBUTEIBHBIMHU
1.7 yrcnamu. [Ipubmmk€HHbIe BRIUMCICHUS], paBUila OKPYIJICHHs, TPUKHUIKA U OLIEHKa
pe3ynbTaTa BIYMCICHUN
1.8 [IpeobpazoBanue BrIpaKEHUN
1.9 KommnekcHsie uncna
2 YpaBHEHHUs 1 HEPAaBEHCTBA
2.1 enwie u ApoOHO-paIMOHANTBHBIC YPAaBHEHUS
2.2 HppanmonaibHple ypaBHEHHS
2.3 TpuronomeTpudeckre ypaBHCHHS
24 [TokaszarenbHbIe U TOTapUPMHUUECKUE YPABHEHUS
25 Lenbie u ApoOHO-paIMOHATBHBIC HEPABCHCTBA
2.6 HppanmonaibHbIe HEpaBEHCTBA
2.7 [TokazarenbHbie U JOTapuPMUUECKUE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYITHOCTH YpaBHEHHH U HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C MapaMeTpaMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHEeHUH. OnpeaenuTenb MaTpUIlbl
3 OyHKMH U TpaduKu
3.1 Oynkiys, crnocoObl 3amanus QyHkuuu. I'padpuk ynxkuun. B3aummuHo oOpaTHbIE




¢ynkuuu. Yétneie u HeuéTHblie pyHKuuu. [lepuoandyeckue GyHKIUMN

OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKuuu.

[IpoMexxyTkH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.

32 MakcumMymbl W MUHHUMYMBI (yHKnud. HawOosibliee W HawMEHbIIEEe 3HAYEHHE
(GyHKIMU HAa IPOMEXKYTKE
33 CreneHHass (QyHKIHMS C HAaTypaJbHBIM W IEJbIM TOKa3areneM. EE cBoiictBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-0if CTeTeH:
3.4 Tpuronomerpudeckne GyHKINH, UX CBOMCTBA U TpaduKu
3.5 [TokazarenbHas u gorapudmuyeckas GyHKIMH, UX CBONCTBA U rpaduku
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢ynkumil. CpoiictBa  pyHKIMA,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocinenoBaTenbHOCTH, CIIOCOOBI 3aIaHUS TOCIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpudeckas nporpeccun. Dopmyiia ci0KHBIX MPOLIEHTOB
4 Hauana maremaTudeckoro anaimsa
4.1 [IpousBonnas pynkuuu. [IpouzBogHbIE NIEMEHTAPHBIX PYHKINT
[Ipumenenne npoM3BOAHONW K HCCIEAOBaHHIO (YHKIMI Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxeHne HanOomblIero 1 HaUMEHBUIETO 3HaueHUs QYHKIUHN Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MaTerpan
5 MHoxecTBa 1 JIOTuKa
5.1 MHOK€eCTBO, Onepaluu HaJl MHOXKecTBaMu. Jluarpammel Diisiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHOCT
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u MOBEpXHOCTH BpallleHUS
7.5 KoopanHaTsl ¥ BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V151 YYEHUKA

* Maremaruka: Anre6pa u Hayasia MateMatudyeckoro ananusa. 10-11 knaccst:
0a30BbIi 1 yrayosenHsiit yposuu: 1. A. Anumos, FO.M. Konsrus,

M.B. TkauéBa---Mockga: [Ipocsemenue, 2023r.
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