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HOACHUTEJIBHAA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHAlIN3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MpPOrpaMMe CpelHero oOiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecle4YMBaeT MHCTPYMEHTaJbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYyroil CTOPOHBI, PopMHUpyET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKHU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHOro ydeOHOro Kypca OOydyaromuecs OBJIaJIeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeTr CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIli Kypc anreOpsl M Hadajdl MaTeMaTHYECKOTO aHajau3a 3akKiablBacT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHS YKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX M KOMIIBLIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XM3HHU. B TO e BpeMs oBiajcHUE aOCTPAKTHBIMH M JIOTHYECKU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C NMOMOIIBI0 MHAYKIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3allhlo, a0CTparupoBaHWEe U aHAJIOTUI0, (opmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenuss yueOHOro Kypca «Anredpa ¥ Hadalla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOJAE, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMHUCS MaTEMaTUHYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaaeT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIMAIIOM,
KOTOpPBIN peanmu3yeTcss Kak depe3 YYeOHbIH MaTepual, CHOCOOCTBYIOIINI
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M 4Yepe3 crenuduxy ydeOHOU
JESATENbHOCTH, TPEOYyIOMer MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYYECHHBIH
pe3yibTar.

B ocnoBe MmeTonuku oOydeHHsT aireOpe M HayajiaM MaTeMaTHYeCKOro
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYEHUS.

B crpykType yuebHOro Kypca «Anrebpa W Hadaja MaTeMaTHYECKOTO
aHaJM3a» BBIICJICHBI CIEIYIOLIUE COJIepKATEIbHO-METOMYecKre TuHun: «Hucna
U BblUUCHeHUs», «DyHKIUU U rpaduku», «YpaBHEHHUS] U HEepaBeHCTBay», «Hauana
MareMaTH4eckoro aHaiausa», «MHoOxkecTBa U Joruka». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKUE JIMHUMA HW3YYaloTCd Ha NPOTSHDKCHHHM JBYX JIET
o0y4yeHHs Ha YpPOBHE CpEAHEro oOIiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIH KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJNBKY OOBEIUHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MAaTeMaTHYeCKUX AMCIWIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMAaTHUYECKUH aHAIIM3, TEOPUS MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiuecsi OBJIaJ€BalOT BcE Ooiee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BATeIbHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYeCKYyl0 MOJIEeNb peallbHOU
CUTYaIlH, PUMEHSTH 3HAHUS, TIOJTYUYCHHBIC MPH M3y4eHUHN Y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYEeCKasT TUHUS «UuCla U BBIYUCICHUS» 3aBepIiaeT
(dopMupoBaHUE HABBIKOB HMCIIOJIB30BAHMS JICUCTBUTEIBHBIX YHCEIN, KOTOpOe OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHUMaHWE yAensercs (OPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKITIOYAIOIINX B CEOSI MCIOJIB30BAaHUE Pa3IMYHBIX
dopMm 3ammcu 4Ymcia, YMEHHUE JeNaTh NPUKUIKY, BBIMOJHATH MPUOIUKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTHYCCKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXKECTBA HATYPaJbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTENBHBIX  YHCENl  JIOMOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoOM H3 O3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My CIEIUPUYECKUE 3aJadud W OIepaluu: JAClIEHHuEe Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJBIX 4YHCEN, OCOObIe CBOMCTBa
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apU(PMETHICCKHE OTNEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaIbHOW CTEIEHW Ha MHOKECTBE KOMIUICKCHBIX YHCEIL.
bnaromapsi mociieqoBaTeIbHOMY PACIIUPCHHIO Kpyra HCHOJIB3YEMBIX 4YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IUYHBIX 3ajad
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peanbHOro0 MHUpPA, HIMPOKO HCIOJB3YIOTCA 0000IIeHHE U
KOHKpETH3aLHs.

JIuaus «YpaBHEHUS U HEPABEHCTBa» peaju3yeTcs Ha MNPOTSHKEHUU BCEro
oOyueHHUs Ha YpOBHE CpEIHEro oOmiero oOpa3oBaHuUs, MOCKOJIBbKY B KaKIOM
pasnene Ilporpammbl MperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aroliuecs: OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMoOHANbHBIX, HPPAMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lodydeHHbIE yMEHHS IIMPOKO HCHOJB3YIOTCS MpHU
UCCIIEIOBAaHUU (YHKIMHA C MOMOIIBIO0 MPOU3BOIHOM, NPU PEHICHUH MPUKIIAJIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJACHUE HAauOOIbIINX U HAUMEHbIIUX 3HAYCHUH (PYyHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHUE YMEHUI
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHUio anredpanyeckoro
Marepuaja IMPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHUBHBIX
paccykaeHud, paboTbl €  CHMBOJBHBIMHU  (QopMaMu,  HOpeJCTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. Anre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JUHUSMH Y4YEOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHUI MaTepuana. M3yueHue cTreneHHoi,
NOKa3aTeIbHOM, JJorapu(MUIecKo 1 TPUTOHOMETPUUYECKUX (DYHKIIMMA, X CBONCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMI [JIs peuieHus 3ajad u3 APYTUux y4eOHbBIX
IPEAMETOB U PEANBHOMN KM3HHU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHaJU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMyJIaMu 3aBUCHUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHHM
Y HaBBIKOB, IO3BOJIIIOUIMX BBIPAXKaThb 3aBUCUMOCTHM MEXAY BEJIMYMHAMHU B
pasnmuuHoOi opme: aHaANUTHYECKOH, rpadudeckor u ciaoBecHou. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO  aNTOPUTMHUYECKOTO MBIIIICHUS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYecKOro aHajau3a» IO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYNHBIX OOYYaIOIIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXHOCTb CTPOHUTH
rpaduky  CIOXKHBIX (GYHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAMMEHBIIIHE
3HAUEHWs, BBIYUCIATH IUIOMANU (Guryp um oOBEMBI TeN, HAXOAUTh CKOPOCTH M
YCKOpeHHus IpoueccoB. JlaHHas conep:kaTesnbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYalluH,
MO3BOJISIET HAXOAWTh HAWIydllee pPEIICHUE B MNPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 33/1a4yaX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4YECKOI0
aHalnM3a CIOCOOCTBYET Ppa3BUTHUIO aOCTPaKTHOTO, (OPMAIBHO-IOTHYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pAacIO3HaBaTh 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.

ConepxaTtenbHO-MeTOAMYECKast JTUHUST «MHOXECTBa U JIOTUKa» BKJIIOYAET B
ce0si DIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruKu. TeopeTHko-
MHOXECTBEHHBIC MIPEACTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIHHON MaTeMaTHKU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKu M €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOy4YaromieMycss TMOHMMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEeMaTHKW M HUCTOJIb30BaTh €ro JjIsl BRIPAKCHUSI CBOMX MBICIICH.
JpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JI0KA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKHW CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIILICHHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa U Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O0 MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMSI MOJENEH peanbHbIX
CUTYyalluid, WCCJIEAOBAHMS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl H
MAaTE€MAaTHYECKOTO aHAJIN3a, HWHTEPIPETAalli TOJYYEHHBIX PpEe3yJbTaTOB. Takwue
3a/1aHUs BILUIETEHBI B KaXKJbIN U3 pa3AesioB IPOrpaMMBbl, TOCKOJIbKY BECh MAaTepHal
y4eOHOro Kypca IIUPOKO HCHONB3YeTCs IS pellleHus MPUKIATHBIX 3aaad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromiyecss  pa3BUBAIOT
HAO0JIIOIaTeTFHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh ~ AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IpoOJieMy.
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.

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

Crenenb c 1uenbiM mnokaszateneMm. buHom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndecknii KOpeHb HATYPAJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenb C palMOHANIBHBIM IIOKa3aTeieM M €€ CBOWCTBA, 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

ToxaecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

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

[IpeoGpa3zoBaHus YUCIOBBIX BRIPAKEHUH, COIEPIKAIINUX CTETICHH U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPAaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS] MOKa3aTEIbHbBIX

YPaBHEHUN.
[IpeoGpazoBanne BbIpaXKEHUMN, COIEPKAIINX JIOTAPU(MEI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHUS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoOpaszoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellIeHne TPUroHOMETPUIECKUX YPABHEHUN.



Pemienue cucrteM JMHEWHBIX ypaBHEHHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBI JIMHEMHBIX YypaBHEHUU. PellleHuMe NpUKIAAHBIX 3a4a4 € IOMOLIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUHU. lcciaenoBaHue MOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad U3 Pa3JIU4HbIX O0JacTe HAYKH W peajbHOU
AKU3HU.

DyHKIUHN U rpaduKHn

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

OO6nactb ompeneneHuss ¥ MHOKECTBO 3HaueHui pynkumu. Hymu QyHxiuu.
[IpomMesxkyTku 3HaKonocTostHCTBA. UETHBIE U Heu€THBIE GyHKIMU. [lepuoanueckue
¢ynakiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI (PYHKIIUU HA TIPOMEKYTKE.

JluneitHasi, KBaJgpaTU4Has M JAPOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE 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.

[TokazarenbHas u jorapudmuyeckas (QpyHKIMH, UX CBONCTBA W TpaduUKH.
Hcnons3oBanue rpadukoB GyHKIMHN I peleHNs 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. VICTOpHSA BO3HMKHOBEHHS MAaT€MaTHYECKOIO aHalIM3a Kak
aHaIM3a OECKOHEYHO MaJbIX.

ApudmeTtnueckasi u reomeTpuyeckas nmporpeccun. beckoneuHo yObIBaromias
reomerpuueckasi nporpeccusi. Cymma O0€CKOHEUHO YOBIBAIOIIEH TeOMETpUUYECKON
porpeccuu. JINHENHBIA U 9KCHOHEHIMANBHBIA pocT. Hucio e. DopMyia CI0XKHBIX
npoueHToB. Mcronb3oBaHWE MNpPOrpeccuy Uil  PELIeHHs peajbHBIX —3ajad
MPUKJIAJHOIO XapaKTepa.



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

IlepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, reoMeTpUUEeCKUil 1
(bu3nyUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHU.

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

MHozxecTBa M JIOTMKA

MHoxecTBO, ollepalid HaJ MHOXXECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOIO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELICHUM 3a1ad U3 JAPYIUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTa, CJEACTBHE,
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
kpaTtHoe (nanee — HOK), ocrarkoB mo moay:nto, anroputMa EBkinuaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
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 YUCEN JJIsl pelieHus] GPU3HMUEeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs] U HEPABEHCTBA

CuctemMa U COBOKYINHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHUA TOKA3aTEeNbHBIX W  JOrapupMHUECKUX
HEPABEHCTB.

OcCHOBHBIE METOIbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUSI CUCTEM W COBOKYIHOCTEW PpAIMOHAIIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUIECKUX YPABHEHUI.

VYpaBHEHHUSs], HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH U pealbHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DYyHKUMH U TPAPUKHU

I'paduk kommoszunuu ¢GyHkImMd. ['eomerpuyeckre 00pa3bl ypaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U IpaUKU.

I'paduueckne meTonbl pelieHHs ypaBHEHM M HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIMI A1 HMCCIENOBAaHUS TMPOIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a7a4 M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana maTeMaTH4eCcKOro aHajmn3a

[IpumeHeHne nMpou3BOAHON K HCCIEAOBAaHUIO (DYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAUMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHON [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MU TPadUKOM.

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

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

[Ipumenenue wHTErpajga s HAXOXKACHHUS IUIONIAAEH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii auddepeHManbHbIX yYpaBHEHUN. MatemaTudeckoe
MOJIETUPOBAHME PEATBHBIX TPOIECCOB C TOMOIIbI0 U] PepeHIInaTbHBIX
YpaBHEHHUI.



IINTAHUPYEMBIE  PE3VJIbBTATBI OCBOEHHMSA VYUEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATDBI

1) rpazkIaHCKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIMUA OOYYAIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJICHAa POCCHUHCKOTO OOIIECTBA, MPEACTABICHNE O MaTEeMAaTHYECKHUX
OCHOBaX (PYHKIIMOHMPOBAHUS  PA3JIUYHBIX  CTPYKTYp, SBJICHHH, TIPOIECAYP
IPaKJaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI M JIPYToe), YMCHHE B3aUMOICHCTBOBATH
C COIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIMAMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTh POCCUHCKOW T'PAKIAHCKOW HWICHTUYHOCTH, YBAXKCHHS K
NPOIUIOMY M HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHOEC OTHOIICHUE K
JOCTHKEHUSM POCCUHCKMX MAaTEMAaTHKOB M POCCHUHCKONH MaTeMaTHYeCKOW IIKOJIBI,
UCIIOJIb30BAaHUE OTUX JOCTH)KCHHH B JPYrHX HayKax, TEXHOJOTHIX, cdepax
HSKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHME IYXOBHBIX ILIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TIOBEJICHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTIKEHUNM HAYKU U JIEATEeIbHOCTHhIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOMYUBOTO OYIYIIEro;

4) 3¢TeTHYECKOTr0 BOCTIMTAHMSI:

ACTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas JCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHHUH, PacCyXICHUH, BOCIPUUMYIUBOCTD K
MaTEMaTUYECKUM acCMeKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3uueckoro BOCIMTAHHUS:

c(hOpMHUPOBAHHOCTh YMEHHS TIPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B MHTEPECax
3I0pOBOTO M Oe30macHOro oOpasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3I0POBOE THMTaHHWE, COATAHCUPOBAHHBIM PEXUM 3aHATHH W OTIbIXa,
perymsipHas (u3MYecKass AaKTUBHOCTBH), (PU3WYECKOE COBEPIICHCTBOBAHHE TMIPH
3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHEHOMN €S TEIBHOCTHIO;

6) TPy10BOr0 BOCTIMTAHUS

TOTOBHOCTH K TPYZY, OCO3HaHHUE IIEHHOCTH TPYAOIIO0US, MHTEPEC K PA3TUIHBIM
chepam mpodecCHOHANBHON JCSATEIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW © €
MPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BhIOOp Oymymieit mpodeccun u
peann30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC IUTAHBI, TOTOBHOCTh M CIOCOOHOCTH K



MaTeMaTHYECKOMY 00pa30BaHMIO M CaMOOOPa30BAHUIO HA MPOTHKCHUH BCEH JKHM3HH,
TOTOBHOCTh K AaKTHMBHOMY y4YacTHIO B  pEIICHHMH IMPAKTHYECKHX  3aaad
MaTeMaTHYECKOW HAIPABICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIMTAHHUS:

C(OPMHPOBAHHOCTh  3KOJOTHYECKOW  KYJBTYphl, IMOHUMAHHE  BIHSHHS
COITHATLHO-D)KOHOMHUYECKUX IPOIECCOB HA COCTOSHUE IPUPOIHON M COIHAIBHOMI
Cpeibl, OCO3HAHHUE TII00aIbHOr0 XapaKTepa dKOJIOIHYECKUX Ipo0IeM, OpUCHTAIUS Ha
NpUMEHEHNE MaTeMaTHYECKMX 3HAHUM [UIS PELICHHS 3a1a4 B 00JIACTH OKPYIKaroIei
cpenbl, IJIAHHPOBAHHE ITOCTYNKOB M OIEHKH MX BO3MOMKHBIX ITOCIEACTBHU IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 TTO3HAHUSI:

Cc(OPMHPOBAHHOCT,  MHPOBO33PEHHMsI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTUKH, IIOHMMaHUE MaTeMaTHYECKOM
HayKd Kak c()epbl YeTOBEUECKOM IeATEILHOCTH, dTAlOB €€ PasBUTHA U 3HAYMMOCTH
IV pasBUTHS IMBHJIN3AIMH, OBJAJCHHE SI3BIKOM MATEMAaTHKH W MaTeMaTHYEeCKOM
KYJIbTYPOH KaK CPEICTBOM ITO3HAHMS MUPA, TOTOBHOCTH OCYIIIECTBIISATH MPOEKTHYIO H
HCCIIEI0OBATEIBCKYIO IESITEIHOCTh HHAMBHIYaIbHO M B IPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue AecTBUA:

BBISIBIIATH M XapaKTepHU30BaTh CYLIECTBEHHBIE NPU3HAKM MAaTEMATHYECKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMpPEIEICHUS
MOHSITHM, YCTAaHABIMBATH CYIIECCTBEHHBIN MPHU3HAK KIACCU(PUKAIIMKI, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS, KPUTEPUH MTPOBOIMMOTO aHAJIH3a;

BOCIIPUHUMATh, bopMyIMpOBaThH u npeoOpa3oBHIBATh CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIAITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEYUS B
dakTax, TAHHBIX, HAOMIOACHUSAX W YTBEPKICHMSX, MpeAJiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJIBHO J10KA3aTelbCTBA MATEeMaTUUYECKUX YTBEPKICHHUI
(OpsiMble M OT MPOTUBHOTO), BBHICTPaMBaTh apryMEHTAILNIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI,

BBIOWpATh crmoco® permieHUss ydeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB PEUICHUs, BbIOMPATh HauOosee MOAXOIAIMINN ¢ YYETOM CaAMOCTOSITEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBble ucciiefoBarebCKue 1eHCTBUS:

HCIIOJIb30BaTh BOIMPOCHl KAK MCCIEAOBATENbCKUNA HWHCTPYMEHT IO3HAHUS,
(dopMynrpoBaTh BOITPOCBI, bukcupyroume IIPOTUBOPEYHE, npooiemy,
yCTaHaBIMBaTh HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3ULNI0, MHCHHE;

MIPOBOJUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHUE 110
YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTU4YecKoro oOBEeKTa, SBIECHUS, Ipoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBATH OOOOIIEHUST W BBIBOJLI MO pe3yJbTaraM
OPOBENEHHOTO  HAOJIOJEHUS,  MCCIEJOBAaHMs,  OIEHUBaTh  JTOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

OPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE TIpoliecca, a TaKXKe BBIJBUraTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanueii:

BBISIBIIATH Je(PUIUTB WHPOpPMAIUHU, JTaHHBIX, HEOOXOIMUMBIX IJii OTBETa Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BBIOMpaTh MHGOPMALUIO M3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIW3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAILIMIO PA3IMYHBIX BUJIOB U (popMm
PEICTaBICHHUS;

CTPYKTYpPHpPOBaTh HH(OpPMAIIUIO, TPEACTABIATH €€ B pPa3IMdHbIX (PopMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEAKHOCTh uHpopMaIuu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe eCTBHS

Oo0menmue:

BOCIIPUHUMATH M (POPMYJTUPOBATH CYXICHUS B COOTBETCTBHUU C YCIOBHUSIMHU U
HEIAMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
IMUCbMEHHBIX  TEKCTaX, JlaBaTh IIOSCHEHWS 10 XOAYy PpCIICHHS  3ajadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yJIbTarT;

B XOA€¢ OOCYXJICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHBI,
poOJIeMBl, pelIaeMon 3a/1aur, BRICKAa3bIBaTh HJICH, HAIICIICHHBIC HA TIOMCK PEIICHMS,
COINOCTAaBJISITh CBOU CYXJACHUS C CYXKJICHHUAMH JPYrHX YYaCTHMKOB JUalora,
OOHApYXWBaTh pa3IMdlue€ W CXOJCTBO IIO3HMIMK, B KOPpEeKTHOW (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTaBIATh PE3YJNbTAThl PEIICHUS 3aJauM, SKCIEPUMEHTa, HUCCICIOBAHMUS,
IIPOCKTA, CAMOCTOSATEIIBHO BHIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MpEe3eHTAIIMU U 0OCOOEHHOCTEHN ayIuTOPHUH.



PeryisiTuBHBIE YHHBePCAJIbHbIE YUeOHbIE JeHCTBUS

Camoopranusanus:

COCTaBJIATh IUIaH, AJIFOPUTM pPEIICHUs 3aJayd, BbIOMpATh CIOCOO0 pelieHus ¢
Y4ETOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PELLICHUHN ¢ y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHbI HHTEJJIEKT:

BJIAJIeTh HaBbIKAaMU TO3HABATEIbHON pedeKCH KaK OCO3HaHUSI COBEPLIAEMBIX
JNEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX pe3yJlbTaTOB, BIAJETh CHOCOOaMU
CaMOMPOBEPKH, CAMOKOHTPOJISl TMpollecca U pe3ysibTara pelieHus MaTeMaTUyecKon
3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TPH PEIICHUM 3aJayH,
BHOCUTHh KOPPEKTUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBbCTB, JAHHBIX,
HaNJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBUE PE3YJIbTaTa IEJIM U YCJIOBUSIM, OOBSICHATH MPUUYHHBI
JOCTHDKCHUSI WJIM HEJAOCTHIKCHHS PEe3yJbTaTOB JACSATEILHOCTH, HAaXOJIUTh OIIHOKY,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eITEJIbHOCTD:

MOHUMATh WM HCIMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYyATbHOUN
paboTHI IPH PEIICHUN YUeOHBIX 33/1a4, TPUHUMATh 11€J1b COBMECTHOM JIESITEIIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pacnpenensTh BUABI padoT,
JIOTOBApHUBAThLCS, OOCYXKIaTh IMpolleCC M pPe3ysbTaT paboThl, 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OcyxaeHus, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTMMHU YJC€HAMU KOMAaH]Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIa/a B
o0t  OPOAYKT MO  KpUTepusMm,  CHOpMyTUPOBAHHBIM  yYaCTHUKAMHU
B3aMOJIEUCTBHUSL.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kJacce oOydYaromMiics TIONYUYUT CIIETYIONINC
MpeAMETHBIE pPe3yJbTaThl IO OTISIBLHBIM TeMaM pabodeil MmporpamMmbl y4eOHOTO
Kypca «Anredpa u Hayajga MaTeMaTUUYECKOTO aHAJIU3ay:

Yucia v BIYMCICHUSA:

CBOOOJIHO OIIEPUPOBATh IOHATHIAMH: PAIMOHAIBLHOE 4YHCI0, OCCKOHECYHAs
NepuoinuecKasl  JIpoOb, MPOIECHTHI, HUPpPAIMOHAJIBHOE  YHCIIO, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIBLHOTO YUCIA;

MPUMEHSTH APOOH U MPOIESHTHI JJIsS PEIICHUS MMPUKIIATHBIX 3a/1a49 U3 Pa3IunIHBIX
OTpacyiell 3HAaHUW U PeabHOU KU3HH;



MPUMEHATh NPUONMKEHHBIE BBIYMCICHUS, MpaBUiIa OKPYIJICHUS, TPUKUAKY U
OLICHKY p€3y/IbTaTa BEIYUCIICHUM;

CBOOOJHO ONEpUpPOBATh MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOJAILYI0 (hOpMY 3amuCU ACHCTBUTENbHBIX YHUCEN ISl PELUeHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEpUPOBATh MOHATUEM: apU(PMETHUECKH KOpPEHb HaTypajbHON
CTEIIEHU;

CBOOOTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHAJIBLHBIM IMOKa3aTeJIeM;

CBOOOJAHO OMEpPUpPOBaTH MOHATUSAMHU: JIOTapupM 4YHClIa, JECATHUYHbIE U
HaTypajibHbI€ JOrapu(pMbL;

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH IOHATUSAMHU: APKCUHYC, APKKOCMHYC M APKTAaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPaBeHCTBA:

CBOOOJTHO OIEpUPOBaTh MOHATUSMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPAaBHEHUSA-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIe METOJbl pEHIeHUS palUOHAIBHBIX U JPOOHO-
palMOHAJBHBIX YPAaBHEHUM, NPUMEHATh METOJ MHTEPBAJIOB JUIsl  PELICHUS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHSATUSMU: MHOTOWIEH OT OJIHOM TNEepEeMEHHOMH,
MHOTOWIEH C HeJIbIMU KOd(h(PHUIIeHTaMi, KOPHU MHOTOYJIeHa, MPUMEHSThH JIeJIEHUE
MHOIOWJIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3dy m teopemy Buera mis
pelIeHus 3aay;

CBOOOJTHO OMEPUPOBATH MOHITUSIMU: CHCTEMA JIMHEWHBIX YpaBHEHUH, MaTpUIIa,
ONpEeNeNUTeNb MATpUlbl 2 X 2 MU €ro reoMETPUYECKHM CMBICI, HCIOJIb30BATh
CBOMCTBa ompeAenuTenss 2 X 2 [ BbIYMCICHUS €ro 3HA4YEHUs, NPUMEHSTH
ONpPEAECHUTENN JJIsl PELUICHUS CHUCTEMbl JIMHEMHBIX YPAaBHEHUM, MOJEIMPOBATH
peanpHbIe CUTYallMd C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHMU, HCCIIEI0BATH
IIOCTPOCHHBIE MOJEIM C IOMOINBID MAaTpPHI] U ONPENEIUTEICH, UHTEPIPETUPOBATH
MOJy4YEHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOWCTBA JEHCTBUH C KOPHSAMH JUIA TIpeoOpa3oBaHUs
BBIPAYKCHHUI;

BBINIOJIHATH NMPe0oOpa30BaHMs YHUCIOBBIX BBIPAKEHHUH, COAEPKALIUX CTENEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBA JIOrapuMoB i mMpeoOpa3zoBaHUs JOTapUPMUIECKUX
BBIPAKCHHI;



CBOOOJHO ONEPUPOBATh MOHATHSAMHU: HPPALMOHAIBHBIE, IIOKa3aTelIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PELIEHUS C MOMOIIbI0 PaBHOCHIIBHBIX
MEePEX0I0B MM OCYLIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETPHUUYECKHE (OPMYINbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOJHO  ONEpUpPOBaTH MOHIATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE,
OpPUMEHATH  HeoOXoaumble  (GOpMymnbl  JJis  peUIeHWsT OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICJIUPOBATh  peajbHbIE CUTyallMM Ha s3bIKE anreOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPaBHEHHUS, HEPaBEHCTBA IO YCJIOBHMIO 3aJayd, MCCIEI0BaTh
OCTPOCHHBIE MOJIENIU C UCIIOJIb30BAaHUEM armapara ajareopsl.

DOyHKIUHN U TpaPuKH:

CBOOOJTHO OMNEPUPOBATH MOHATUAMH: (YHKLHUSA, CIOCOObI 3aJlaHus (PYHKIIUH,
B3aMMHO OOpaTHble QYHKUMU, KOMIO3UIUs GYHKIUH, rpaduK GYyHKUINHU, BHITOIHATh
aJIeMEeHTapHble Mpeodpa3oBaHus rpad@uKoB GyHKINMT;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: O0JACTH OMpPEAENIEHUS U MHOXKECTBO
3HaYeHU PYHKINUU, HYTH QYHKIIUU, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUpPOBATh TOHATHSAMH: UYETHBIE W HEYETHBIE (PYHKIIHH,
nepuoandeckue (QYHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCUMyMbl U
MUHUMYMbl (QYHKIMM, HauOOJblllee U HaUMEHblee 3HAaueHHe (YHKUUU Ha
POMEXKYTKE;

CBOOO/IHO ONEpUPOBATH MOHATUSMHU: CTENEHHAas (QYHKIMS C HATypaJbHbIM U
LEeJIbIM TI0Ka3aTenaeM, rpauK CTEeNeHHOW (YHKIMM C HaTypaJlbHBIM M LEJbIM
nokaszaTeneM, rpauk KOpHS n-of CTENEeHW Kak (YHKIMH OOpaTHON CTENeHH ¢
HaTypaJIbHbIM [10Ka3aTelIeM;

OlepUpoBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTU4yHas W JIpOOHO-JIMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U MIOCTPOCHUE UX IPAPUKOB,;

CBOOO/IHO OIEpUpPOBaTh MOHSATUSMU: IOKa3zaTelbHass M Jorapudmuueckas
(GyHKIIMK, WX CBOWCTBA W TpauKH, HCTIOIB30BaTh WX TpaduKku IJs perieHus
YpPaBHEHU;

CBOOOJIHO ONEpUPOBaTh MOHATHSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
orpesiesIeHue TPUrOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCIONb30BaTh TIpaduku (QYHKIMM 78  HCCIENOBaHUS IPOLECCOB U
3aBHCHMOCTEW MpPH PEIICHUH 33Jad M3 JAPYIHMX Yy4YeOHBIX MPEIMETOB U pPeaTbHOU
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIHMUUHAMU;

Hauyana matemMaTH4ecKOro aHaJImn3a:

CBOOOJIHO OMNEPUPOBATh MOHATHAMH: apuPMeTHUecKas U TeoMeTpudecKas
mporpeccusi, 0ECKOHEYHO YOBIBAIOIIAsi T€OMETpPHUECKasi MPOTPECCHUsi, JTUHEWHBIN U



AKCIIOHEHIMAIBHBIM POCT, POpMyJia CIIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCHM MJisi pEHIeHUs peallbHbIX 3a7ad MPUKIATHOTO
Xapakrepa;

CBOOOJIHO OMEpPUPOBATh MOHSATUSAMU: MOCIEIOBATENbHOCTb, CIOCOOBI 3aJaHus
MOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE M  OrPaHUYEHHBIE IOCJIEI0BATEIbLHOCTH,
MOHUMATh OCHOBBI 3aPOKICHUS MATEMATUYECKOI0 aHAIN3a KaK aHaJin3a OECKOHEYHO
MaJbIX;

CBOOO/IHO ONEPUPOBATh MOHATHUSMU: HETPEPHIBHbIC (DYHKIIMH, TOUYKH pa3phiBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO OMEpUpOBaTh MOHATHMEM: (YHKIMs, HempepbiBHAs Ha OTpE3Ke,
PUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMHA JTsI pEIICHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATH MOHATHUAMU: TIEpBasi U BTOpasi MPOU3BOJHBIE (DYHKIIHH,
KacarejabHas K rpa@uKky QyHKIUU;

BBIYUCIIATh TIPOU3BOJHBIE CYMMBI, TPOHM3BEJCHHS, YaCTHOTO W KOMITO3UIIUU
IBYX (YHKIIMH, 3HATh MTPOMU3BOIHBIC AIIEMEHTAPHBIX ()YHKIIN;

UCIIOJIb30BaTh T'E€OMETPUYECKUM W (PU3MYECKHH CMBICT MPOU3BOAHON st
pelIeHus 3a1a4.

MHoxecTBa U JIOrHKA:

CBOOOJTHO ONEPUPOBATH MOHITHSIMU: MHOXECTBO, OTEpAllMU HaJl MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapatr Jjisl ONMHUCAHUS peaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MTPEIMETOB;

CBOOOZHO OINEpPUPOBATH TOHATHSIMH: OIpeleJeHHe, TeopeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOro 0ObEKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC
yYpaBHEHHSI 1 HEPABEHCTBA.

K xonmy ob6yuenus B 11 kjacce oOydYaromuiics TOJYYUT CIETYIONINC
NPEIMETHBIE pe3yibTaThl MO OTAEIBHBIM TeMaM pabouell MmporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BHIYHCICHUA:

CBOOO/IHO ONEpPHPOBATh MOHATUSMHU: HATypalIbHOE U IIEJI0€ YHCIO, MHOKECTBA
HATypaJbHBIX W LEJBIX YUCEN, UCIOIh30BaTh MPU3HAKU JCIMMOCTH IIENBIX YHCe,
HO/Jl u HOK HaTypanbHbIX YuCeNd ISl PEIIeHUs 3aAad, NPUMEHSATh aJTOPUTM
EBximna;

CBOOOIHO ONEpUpOBaTh TOHATHEM OCTaTKa IO MOJIYJIO, 3alHChIBAaTh
HATypaJIbHBIC YUCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOO/IHO OMNEpPUPOBATh MOHATUAMM: KOMIUIEKCHOE YHCIO KM MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHbIE 4YMCla B aureOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BBIMOIHATH ApUPMETHUECKUE ONEparuyl C HUMU U
M300pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.



YpaBHeHUs U HEpaBeHCTBA:

CBOOOIHO OMEPHUPOBATH MOHATHSAMH: HPPALMOHAIBHBIC, MOKAa3aTeNbHbIE W
JorapuMUUECKUE HEPAaBEHCTBA, HAXOAUTh UX PEIICHUS C MMOMOIIBIO0 PaBHOCHIBHBIX
NEPEeX00B;

OCYIIIECTBIIATH OTOOP KOPHEH NP pEelICHNH TPUTOHOMETPHUECKOTO ypaBHEHUS;

CBOOOJTHO  OMEpPHPOBATh TOHATHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO,
MPUMEHATh  HeoOXoaumbie  (GOpPMYNBl  JUIS  pPEHICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX HEPABEHCTB;

CBOOO/IHO OMEpUPOBATH MOHATHSIMH: CUCTEMA W COBOKYIHOCTH ypaBHEHUH U
HEPaBEHCTB, PABHOCWIIbHBIE CUCTEMBI M CHCTEMBI-CIICJICTBUS, HAXOIWUTh PEIICHUS
CHUCTEMBl M COBOKYITHOCTEH pallMOHAIBHBIX, WPPAIMOHATBHBIX, TOKAa3aTeNbHBIX W
norapuMHUYECKUX YPABHCHHUI M HEPABECHCTB;

pelaTh palrdoHalbHbIC, UPPAllMOHATLHBIC, TOKA3aTeNbHbIC, IOTApH(PMUIECKIE
M TPUTOHOMETPUYECKHE YpaBHEHUS W HEPABEHCTBA, COJEpXKalIUe MOIYIUd U
apaMeTphl;

NPUMCHATH TpaduuecKre METOIbI JIJIs pPElICHUsS YpaBHCHUN W HEPaBEHCTB, a
TaKXkKe 3a/1a4 C ImapaMeTpamu;

MOJICTHPOBATh peajbHbIE CHUTyallMd Ha s3bIKe alreOpbl, COCTaBIATH
BBIDQKCHUS, YPaBHCHHS, HEPaBCHCTBA W WX CHCTEMBI IO YCJIOBHIO 3a/1auW,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAaHUEM amnmapara ajareOpsl,
MHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3ysbTar.

DOYyHKUNH U TPAPUKH:

CTpouTh TpadUKH KOMIO3UIMK (YHKIHIA C TOMOIIBI0 AJIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIIMH JIBYX (DYHKITUN;

CTPOUTH TEOMETPUUYECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB HAa KOOPIUHATHOMN
TUIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUSAMH: TpaUKA TPUTOHOMETPUUSCKUX (PYHKITHIA;

OPUMEHATh (QYHKIMH JUIsI MOJEIMPOBAHUS M HCCIENOBAHUS peaTbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHaIM3a:

MCITIOJIb30BaTh MPOU3BOIHYIO I UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTH U
HKCTPEMYMBI;

HAXOJUTh HauOoOIbllIee W HAWMEHbIIEEe 3HAYCHUS (DYHKIMH HENMpPEephIBHON Ha
OTpE3KE;

MCIIOJIb30BaTh TMPOW3BOJAHYIO [JIi HAXOXKJEHWS HAWIYYIIET0 pEIICHHUS B
MPUKJIATHBIX, B TOM YHCJI€ COIMATHLHO-DKOHOMHUYECKHX, 3a/1a4ax, I ONPEACICHUS
CKOPOCTH M YCKOPEHHUs Mpoliecca, 3aJaHHOro (hopMyIIoi Wiin rpadukom;



CBOOOJIHO ONEpUPOBATH MOHATUAMU: MEPBOOOpa3HAs, ONPeNEIEHHbIN HHTErpa,
HaXOJUTh MEPBOOOPA3HbIE AIIEMEHTAPHBIX (PYHKIMH W BBIYUCIATH HHTETpasl IO
dbopmyne Hprorona-JleitOnuna;

HAXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO MHTETPaia;

MMETh MPEACTABICHUE O MAaTeMaTUYEeCKOM MOJEIMPOBAHUM Ha IIpUMeEpe
cocTtaBiieHus qudPepeHnanbHbIX YpaBHEHUM;

pelars INpUKIagHble 3aJadyd, B TOM YHCIE COLMAIBHO-DKOHOMHUYECKOIO HU
(u3HUEcKOro xapakrepa, CpeACTBAMU MaTEMAaTUYECKOT0 aHAIH3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE
(uudpossbie)
oOpa3oBare/ibHbIE

pecypcsl

No HaumenoBanue
n/ a3/1eJ10B 1 TeM

pasi Bcero
n NporpaMmsbl ¢ padoThI padoThI

Konrpoasusl | IIpakTnyeckue

MHOKeCTBO
IeHCTBUTENBHBIX
YHCell.
MHOTrO4/ICHEL.
ParnmmonanbHbIe
ypaBHEHUS U
HEpaBEHCTBA.
Cucremsl
JIMHEHHBIX
ypaBHEHUU

DYHKIUU U
rpaduku.

2 Crenennas 12 1 0.5
(GYHKIHS C IETbIM
IOKa3aTeeM

ApubMeTndyecKuit
KOPEHb N-0U

3 CTETICHHU. 15 1 15
WpparnmonanbHeie
ypaBHEHHS

Iloka3arenpHas
KIUSL.

4 (ym 10 1 05

IlokazarenbpHble

YpaBHEHHUS




Jlorapudmudeckas
5 GyHKIHS.
Jlorapudmudeckue
ypaBHEHUS

Tpuronomerpuuec
6 KHE BBIpaXKEHUs U
YPaBHEHHUS

TlocaenoBareabHoC
TH U TIPOTPECCUU

HenpepeiBHbie
8 GbyHKIUH.
[IponsBonHas

[loBTOpEHME,
0000111eHHE,
cUcTeMaTH3alus
3HAHUU

OBUIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

18

22

10

20

136

15

0.5

10.5




11 KJIACC

KoaunuecTBo 4acoB

DJIeKTPOHHBbIE
° HaumeHoBaHu BH H(ppoBbI
N AMMCHOBANME pa31eao KonTpoabnbie | IIpakTuyeckue (pposIe)
n/n | TeM NpOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
HccnenoBanue KLU C
1 8 ymrcita 22 1 15
MTOMOIITBIO TTPOU3BOTHON
2 [TepBooOpa3zHas u UHTErpa 12 1 0.5
I'paduku
TPUTOHOMETPHUYECKUX
3 (O yHKITHIA. 14 1 1
Tpuronomerpuieckue
HEpaBEHCTBA
HppanumonanbHbie,
MOKa3aTeIbHbBIE U
4 24 1 2
JorapupMUIECKIE
HEpaBCHCTBA
KommuiekcHbie uncia 10 0 0.5
HarypainbHble u 1ienblie yucna 10 1 0.5
Cucrembl palioHaIbHbBIX,
MppaIMOHAIBLHBIX
7 bp 12 1 1
MOKa3aTeIbHBIX U
Jorapu(pMUIECKUX YpaBHEHUH
8 3ajauu ¢ napameTpamu 16 1 15
IToBTOpEHuE, 0000IIEHHE,
9 P t 16 2 1

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

136

9.5







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThl

DJIeKTPOHHbIE
nudpossbie
oOpa3oBare/ibHbIE

pecypcsl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U KX CBOMCTBA

Huarpammsl Dilsiepa-Benna

[IpuMeHeHne TeopeTnKo-
MHOYECTBEHHOT'O anmnapara Jis
pelieHns 3aaa4y

Pammmonanpueie yncia.
OOBIKHOBEHHBIE U JIECITHYHBIE
JIpoOH, TPOTICHTHI, 0ECKOHEUHBIE
MIEPHOIUICCKHIE IPOOH

ParmonansHbIE YnCa.
OOBIKHOBEHHBIE U JIECITHYHBIE
JpOoOH, IPOTICHTHI, 0ECKOHEYHBIE
MEPHOIUIECCKHE IPOOH

0.5

[Ipumenenue npobeii u
MIPOLIEHTOB JJIsl PEIICHUS
MPUKJIAIHBIX 33724

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

JlercTBUTENIbHBIC YK CIIA.




PanmonanpHble 1
HppalHOHAIbHBIC YUCIA

ApupmeTrueckue ornepamnuu ¢
ﬂeﬁCTBHTGHBHBIMH qHucjiaMu

0.5

10

Monynb JeHCTBUTEIBHOTO YHCIIA
U €ro CBOMCTBA

11

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

12

OCHOBHEBIE MCTOABI pECIICHUS
LIETTBIX U IPOOHO-PAITHOHATBHBIX
YpaBHEHUIN U HEPABEHCTB

13

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

14

OCHOBHBIE METOJIBI PEIICHUS
LIETTBIX U IPOOHO-PAITHOHATBHBIX
ypaBHEHUH 1 HEPABEHCTB

0.5

15

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

16

MHOTOUJIEHBI C IeTBIMH
koadpunmentamu. Teopema
Buera

17

Peurenue cucreM 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

0.5

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. CucTEeMBbI
JIMHENHBIX ypaBHEHUN"

25

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




26

I'padux GyHKIIH.
DneMeHTapHbIe TPeoOpa3zoBaHUs

rpaduKoB QYHKIHI

27

O6uacth onpeneseHus u
MHO>KECTBO 3HaYCHUH (DyHKIINH.
Hynu ¢pynxnun. Ipomexyrku
3HaK ITOCTOSIHCTBA

28

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

byHKIIN

0.25

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

0.25

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, COIEPIKAIIUX
CTETICHU W KOPHU

0.5

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 YPaBHEHHH

44

HppannoHaibHble ypaBHEHUSL.

0.5




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

0.5

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

0.25

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

0.25

59

[TokazarenbHble ypaBHEHUSI.
OcCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHbIX YpaBHEHUN

60

IlokazarennHBIC YPpaBHCHHUA.
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

0.25




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, 0.25
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 0.5
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. 0.5




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 ypaBHeHHS"

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

0.5

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
OCHOBHBIE TPUTOHOMETPHUYECKHE
88 0.5
(hopmybl
89 OCHOBHBIE TPUTOHOMETPHUYECKHE
(hopmybl
[IpeoGpazoBanue
90 TPUTOHOMETPHYECKHUX
BBIPAKEHU U
[IpeobpazoBanue
91 TPUTOHOMETPHUYECKUX
BBIpAXEHUI
[IpeoGpazoBanue
92 TPUTOHOMETPUYECKUX 0.5
BbIpAXEHU I
[IpeoGpazoBanue
93 TPUTOHOMETPHUYECKUX
BbIpQXKEHU I
94 Pemenmne TpuroHoMeTpUYECKUX
YpaBHEHHI
95 Perienne TpuroHOMeTpUYECKUX
YpaBHEHUMU
9% Perienne TpUroHOMeTpUYECKUX
YpaBHEHUH
97 Pemenune TpuroHoMeTpUUECKUX 0.5




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. HCTOpI/Iﬂ
aHanM3a OECKOHEYHO MaJjbIX

104

Apudmernueckas mporpeccus

105

I'eomerpuueckas mporpeccus

0.25

106

BbeckoneuHo yObiBaroras
reoMeTpHUYecKasi IPOrPeCcCcust

107

CymMa GeckOHEYHO yObIBatoLIeH
reOMEeTPUUECKOi Iporpeccun

108

JInHenHbBII 1
AKCIOHEHLMAIBHBIN POCT. YKo
e. Dopmyina CIOKHBIX




IIPOLICHTOB

JlunennsIi 1
SKCIOHEHIMAIBHBIN POCT. Yncio

109 0.25
e. @opmyna CI0KHBIX
MIPOLICHTOB
Hcnonp30Banue nporpeccuu s
110 pelieHus peabHbIX 3a71a4
MPUKIIATHOTO XapakTepa
KontponsHas padoTa:
111 "ITocnenoBaTenbHOCTH U
nporpeccun”
112 HenpepbiBHBIC QYHKITUN H X
CBOMCTBA
113 Touka pa3zpsiBa. ACUMIITOTBI
rpa¢ukoB QyHKITHI
114 CaoiicTBa (hyHKITUH
HEMpPEepHIBHBIX HA OTPE3KE
CaolicTBa KLU
115 yn 0.5
HEMpPEephIBHBIX HA OTPE3KE
116 MeTo1 UHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB
117 MeTo1 UHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB
Metoa uHTEpBaJOB IS PELICHUS
118 P P 0.5
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
Omnpenenenne, GU3NUECKUI

123 P (pusir 0.5
CMBICIT TIPOU3BOIHOM

124 VYpaBHEHHE KacaTeIbHOM K
rpaduky GyHKIIMH

125 YpaBHEHHE KacaTeNbHOMN K
rpaduky GyHKIIUN

126 [Tpon3BoaHBIC 37IEMEHTaPHBIX
byHKIMH
[Ipon3BoaHBIC 37IEMEHTaPHBIX

127 | | POMEOA P 0.5
byHKIIM]

[IpounsBoaHast CyMMBI,

128 MPOMU3BENICHU S, YACTHOTO U
KOMTIO3HUIIUU (PYHKIIHIA
[IpousBoaHas CyMMBI,

129 MPOMU3BEJICHHS, YACTHOTO U
KOMTIO3HUIIUU (PYHKIIHIA
[IpousBoiHAsI CYMMBI,

130 MIPOU3BEICHHUS], HACTHOTO U
KOMITO3UIIUH (PYHKIUN
KouTtponsHas pabora:

131 P P

"IIponsBonnas"




[ToBTOpEHue, 0600IICHHE,

132 CUCTEMATU3AIUSA 3HAHUMA: 1
"YpaBuenus"
[ToBTOpEnue, 0600IICHHE,

133 CHCTEMATH3ALIMs 3HAHUI: 1
"CDYHKIII/II/I"

134 Wrorosas koHTpoJIbHas paboTa 1

135 [ToBTOpenue, o6061IICHNHE, 1
cucTeMaTu3anys 3HaHuH

136 [ToBTOpenue, 0606mICHNHE, 1
cUCcTeMaTu3anys 3HaHu!

11
OBHIEE KOJIMYECTBO YACOB I1O 136 105

I[TPOTPAMME




11 KJIACC

KoauuecTBO 9acoB 3J1eKTp0HHLIe

nudposbie
o0pa3oBaTe/ibHbI
e pecypchbl

Ne
n/ Tema ypoka Bceer Konrpoabnsr | IIpakrnyeckn
n 0 e padoTbl e padoTbl

[Ipumenenune
MPOU3BOJTHOM K
HCCIIEI0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb ¥
JKCTPEMYMBI

[Ipumenenune
MPOU3BOJTHOM K
HCCIIEI0BAHUIO
dbyHKIMIA HA
MOHOTOHHOCTb ¥
JKCTPEMYMBI

[Ipumenenune
MPOU3BOJTHOM K
HCCIEI0BAHUIO
GdbyHKUIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne
MPOU3BOJTHOM K
HCCIICIOBAHUIO
dbyHKIMIA HA
MOHOTOHHOCTb U
AKCTPEMYMBI

IIpumenenue
MPOM3BOJTHOM K
HCCJIEIOBAaHUIO
byHKIMI Ha
MOHOTOHHOCTb U
3KCTPEMYMBI

IIpumenenune
MPOU3BOJHOM K
HCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI




Haxoxnenune
HanOOJIBIIETO U
HaUMEHBIIETO
3HAYECHUS
HEIIPEPBIBHOU
(GyHKIIMY HA OTpE3Ke

Haxoxnenue
HanOOJIBIIETO U
HaUMEHBIIETO
3HAYECHUS
HEIIPEPBIBHOU
(YHKIIMM HA OTpE3Ke

Haxoxnenune
HauOOJIBILIETO U
HaUMEHBIIETO0
3HAYEHUS
HEIIPEPBIBHOU
(YHKIIMY Ha OTpE3Ke

10

Haxoxxnenmne
HauOOJIBIIIETO U
HaUMEHBIIEro
3HAYECHUS
HEMPEPHIBHOMN
(hyHKIIMM HA OTPE3KE

11

Haxoxnenue
HauOOJIBILETO U
HaUMEHBIIIETO
3HAYCHUS
HEMPEPHIBHOMN
(hyHKIMM HA OTPE3KE

0.5

12

Haxoxnenue
HauOOBIIETO U
HauMMEHBIIIETO
3HAYEHHS
HEMPEPHIBHOMN
(GyHKIIMH Ha OTpE3Ke

13

IIpumenenune
MIPOU3BOJHOM ISt
HaXO0XXICHUS
HAWJIy4ILIErO
pelIeHus B
MPUKJIAAHBIX 3aa4ax




14

[Ipumenenune
MIPOU3BOIHOM IS
HAaXO0XICHUS
HaWIy4IlIero
peuieHus B
MIPUKIIAHBIX 3a1a4ax

15

[Ipumenenune
IIPOU3BOIHOM IS
OIIpEEICHUS
CKOpPOCTH U
YCKOPEHHUS
mpouecca, 3aJaHHOTO
dbopmynont wiu
rpaukom

16

[Ipumenenune
MPOU3BOJTHOM ISt
OTIpEICIICHUS
CKOPOCTH 1
YCKOPEHHUS
rporiecca, 3aJaHHOTO
dbopmynoit win
rpadurom

0.5

17

Kommosuimsa
byHKIM]

18

Kommosuimsa
byHKIM]

19

Kommosuimsa
byHKIMH

20

I'eomerpuueckue
00pa3bl ypaBHEHUH
Ha KOOPJIUHATHOM
TUIOCKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHEHUIT
Ha KOOPAMHATHOU
IJIOCKOCTH

22

KonTtposnpHas

pa0ora:

"H
CCIIEIOBAaHUE

byHKIMH C

MIOMOIIBIO

MIPOU3BOAHON"




23

[TepBooOpaznasi,
OCHOBHOE CBOMCTBO
NepBOOOPa3HBIX

24

[TepBooOpa3ubie
AIIEMEHTaPHBIX
¢bynkuuii. [TpaBuna
HAXOXKICHUSI
epBOOOPa3HBIX

25

[TepBooOpa3ubie
3IIEMEHTapHBIX
¢yukumii. [paBuna
HAXOXKICHUS
epBOOOPa3HBIX

0.25

26

Hurerpan.
I'eomerpuueckuit
CMBICTT MHTErpajia

27

Brrancienne
OIPENETEHHOTO
HHTETPaja 1o
dhopmyne HeroTona-
JletiOauMIA

28

Brraucnenue
OIPENETEHHOTO
WHTETpaJia 1o
dhopmyne HeroTona-
JletiOauMIA

29

[Ipumenenue
UHTerpana Jyis
HAXOXKICHHS
IIOLIAIeH TNIOCKUX

uryp

30

IIpumenenue
MHTErpaja Jist
HaXO0XJICHUS
00BEMOB
F€OMETPUUECKUX Tel

0.25

31

[Ipumeps! perieHun
g depeHIaTbHBIX
YpaBHEHUU

32

[Ipumeps! perieHun
g depeHIaTbHBIX
YpaBHEHUU




33

Maremaruueckoe
MO/IETTUPOBAHUE
peaJIbHBIX NPOLIECCOB
C TIOMOIIBIO
mddepeHanbHbIX
YpaBHEHUU

34

KoHnrponbsHas
pabora:
"ITepBooOpa3uas u
uHTerpan”

35

Tpuronomerpuuecku
€ QYHKINH, UX
CBOICTBa U rpaduku

36

Tpuronomerpuuecku
€ QYHKINH, UX
CBOMCTBa U rpapuxu

37

Tpuronomerpuuecku

€ QYHKINH, UX
CBOMCTBa U rpapuku

38

Tpuronomerpuuecku
e QYHKIIUH, UX
CBOMCTBA U rpaduKu

0.5

39

TpuronomeTpuiecku
e QYHKIIUH, UX
CBOMCTBA U rpaduKu

40

OT60p KOpHEH
TPUTOHOMETPUYECKHI
X YpaBHEHHH C
MIOMOIIbIO
TPUTOHOMETPHUECKO
1 OKPYXHOCTH

41

OT160p KOpHE
TPUTOHOMETPUUYECKU
X YpaBHEHHI C
IIOMOIIBIO
TPUTOHOMETPHUYECKO
1 OKPY)KHOCTHU

42

OT10op KOpHEH
TPUTOHOMETPUUYECKU
X YPaBHEHHUH C
MIOMOIIBIO
TPUTOHOMETPHUECKO

0.25




1 OKPY’KHOCTH

43

OT10op KopHEH
TPUTOHOMETPUUYECKU
X YPaBHEHHUI C
MIOMOIIBIO
TPUTOHOMETPUUECKO
1 OKpY’KHOCTH

44

Perienne
TPUTOHOMETPUYECKU
X HEPaBEHCTB

45

Perienne
TPUTOHOMETPUYECKHU
X HEPaBEHCTB

0.25

46

Perienne
TPUTOHOMETPUYECKHU
X HEPaBEHCTB

47

Perenne
TPUTOHOMETPUYECKU
X HEPaBEHCTB

48

KoHntponbsHas
pabora: "I'paduxu
TPUTOHOMETPUUYECKHI
X (QyHKITUH.
Tpuronomerpuiecku
€ HepaBeHcTBa"

49

OcHOBHBIE METO/IbI
pelieHus
MOKa3aTeNbHbIX
HEPaBEHCTB

50

OcHOBHBIE METO/IbI
perieHus
MOKa3aTeNbHBIX
HEPaBEHCTB

51

OcHOBHBIE METO/IbI
perieHus
MOKa3aTeNbHbIX
HEpaBEHCTB

0.5

52

OCHOBHBIE METOIBI
perieHus
MMOKa3aTeNbHBIX
HEPaBEHCTB




53

OCHOBHBIE METOIBI
perieHus
JOrapru(pMUIECKUX
HEPaBEHCTB

54

OCHOBHBIE METOIBI
perreHus
JOrapu(PpMUIECKUX
HEPaBEHCTB

55

OCHOBHbBIE METOIBI
perreHus
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OCHOBHbBIE METOIBI
perreHus
Jorapu(MUIECKUX
HEPaBEHCTB

0.5

57

OCHOBHBIE METOIBI
pelIeHus
HPpaMOHATBHBIX
HEPaBEHCTB

58

OCHOBHBIE METOAEI
pelIeHus
HPpaMOHATBHBIX
HEPaBEHCTB

59

OCHOBHBIE METOAEI
pelIeHus
HPpaMOHAIBHBIX
HEPaBEHCTB

60

OcHOBHbBIE METO/IbI
pelieHus
HppalOHAIBHBIX
HEPaBEHCTB

0.5

61

I'paduueckue
METO/IbI PEIICHHS
MPPaAOHAIBHBIX
YpaBHEHHI

62

I'papuueckue
METO/IbI PEIIEHUS
MpPpaLMOHAIBHBIX
YpaBHEHUU

63

I'papuueckue




MCTOJbI pCIICHHU A
II0Ka3aTCJIbHbIX
YpaBHEHHUU

64

I'padpuueckue
MCTOJbI pCIICHHU A
II0Ka3aTCJIbHbIX
HEPaBEHCTB

65

I'padpuueckue
METO/IbI PEIICHUS
norapu(MUIECKUX
YpaBHEHHI

66

I'padmueckue
METO/1bl pEIIeHUS
norapupMUIECKIX
HEPaBEHCTB

67

I'paduueckue
METO/IbI pElIeHUS
JorapuMUIECKIX
HEPaBEHCTB

0.5

68

I'padmueckue
METO/IbI pelIeHUS
MOKa3aTeIbHbIX U
JorapuMUIECKIX
YpaBHEHHI

69

I'paduueckue
METO/IbI pelIeHUS
MOKa3aTeIbHbIX U
JorapuMUIECKIX
ypaBHEHUM

70

I'paduueckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
JOTaprUPMUIECKUX
HEPaBEHCTB

71

I'paduueckue
METO/Ibl PEIICHUS
MOKa3aTeIbHbIX U
norapu(MUIECKUX
HEPaBEHCTB

72

KonTtposnpHas
pa0ora:
"HppaiyioHanbHbIe,




I1I0Ka3aTCJIbHBIC 1
norapuMuIecKue
HepaBeHCTBA"

73

KommnuiekcHbie
qHca.
AnreOpandeckas 1
TPUTOHOMETPHYECKA
s (hOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

74

KommnuiekcHbie
qucia.
AnreOpaunveckas u
TPUTOHOMETPUYECKA
s popMBI 3amucu
KOMIIJIEKCHOTO YHCIa

75

Apudmernyeckue
oIeparmu c
KOMIUIEKCHBIMU
YyHCcIaMu

76

Apudmernyeckue
oIeparuu ¢
KOMILJIEKCHBIMU
qHCIaMu

0.25

77

N3obpakenue
KOMTIUIEKCHBIX YHCEI
Ha KOOPJIUHATHOM
TUIOCKOCTH

78

N3obpakenue
KOMIUICKCHBIX YHCEI
Ha KOOPJIUHATHOM
TUIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenun
13 KOMIUJIEKCHOTO
yucia

80

®opmyna Myaspa.
Kopnu n-oii crenenn
13 KOMILIEKCHOTO
qucia

0.25

81

IIpumenenune
KOMIUIEKCHBIX YUCET
JUISL peLeHus




(bu3HUecKux u
IrCOMETPUYCCKUX
3amaq

82

[Ipumenenune
KOMILICKCHBIX YHCEI
JUISL pEILICHHUS
(bu3HYECKUX U
TEOMETPHUYCCKUX
3a1a4

83

Harypanbublie n
Lenble Yucia

84

Harypanbeublie n
Lenble Yucia

85

[Ipumenenune
IIPU3HAKOB
JEITMMOCTH LEJIBIX
YHCell

86

[Ipumenenune
MIPU3HAKOB
JEITMMOCTH LENBIX
YHCell

0.25

87

[Ipumenenne
MIPU3HAKOB
JEIMMOCTH LIEJTBIX
gucen: HOJ u HOK

88

[Ipumenenue
MIPU3HAKOB
JEIMMOCTH LIEITBIX
yucen: HOJ u HOK

89

[Ipumenenue
MIPU3HAKOB
JETMMOCTH IIeJIbIX
YHCell: OCTaTKH I10
MOJIYITIO

0.25

90

IIpumenenue
MIPU3HAKOB
JETUMOCTH LETIBIX
YUCeIl: OCTATKHU 110
MOYJIIO

91

IIpumenenune
IIPU3HAKOB




JIETUMOCTH IEJIBIX
YHUCEIl: AITOPUTM
Esxmmma nus
pelIeHus 3a1a4 B
HEeJIBIX YHCIax

92

KoHnrponbHas
pabora: "Teopus
uenbix yucen"

93

Cucrema 1
COBOKYITHOCTh
YpaBHEHHIA.
PaBHOCHIIBHEIE
CHCTEMEI I CHCTEMBI-
CIICICTBHS

94

Cucrtema 1
COBOKYITHOCTh
YpaBHEHHI.
PaBHOCHMIIBHEIE
CHCTEMEBI I CHCTEMBI-
CIICICTBHS

95

OCHOBHBIE METOAEI
peIIeHUs CUCTEM U
COBOKYITHOCTEM
paIMOHATTLHBIX
YpaBHEHHI

96

OcHOBHBIE METO/IbI
pELICHUS CUCTEM U
COBOKYITHOCTEM
HPpalOHAIBHBIX
ypaBHEHUI

97

OCHOBHBIE METO/IbI
peLLeHus CUCTEM U
COBOKYITHOCTEU
MOKa3aTesIbHbIX
YpaBHEHHI

98

OcHOBHBIE METOIBI
pelIeHus CUCTEM U
COBOKYITHOCTEM
[IOKa3aTeIbHBIX
YpaBHEHUU

0.5

99

OCHOBHBIE METOIBI
pEIICHUS CUCTEM U




COBOKYITHOCTEM
JOrapru(PpMUIECKUX
YpaBHEHHUU

100

OcCHOBHBIE METO/IbI
peIIeHHs CUCTEM H
COBOKYITHOCTEH
JOrapru(PpMUIECKUX
YpaBHEHUM

101

[Ipumenenue cucreM
K PELIECHHUIO
MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00acTei
HayKU U peaJbHOU
KHU3HH,
MHTEpIpeTaIus
MOJTy4EHHBIX
pe3yabTaToB

102

[Ipumenenue cucrem
K PEIICHUIO
MaTeMaTUYEeCKUX
3a/a4 U 3a/1a4 U3
pa3IUYHBIX 00IacTen
HAaYKH U peajbHOU
KHU3HH,
WHTEpIpeTaIus
MOJTy4EHHBIX
pe3yabTaToOB

0.5

103

[Ipumenenue
HEpPaBEHCTB K
PELIEHHIO
MaTeMaTUYeCKUX
3aja4 ¥ 3a/1a4 u3
pa3nuyHbIX 0OJacTei
HayKU U peanbHOU
KH3HU,
MHTEpIIpETanus
IIOJTy4EHHBIX
pe3yabTaToB

104

KonTtposnpHas
pabota: "Cuctemsl
palMOHAIBHBIX,




MppalOHAIBHBIX
MOKa3aTeNbHBIX U
norapu(PMUIECKUX
ypaBHEHHH"

105

PaimonanbHbie
YPaBHEHMUS C
rnapaMeTpamu

106

PaimonanbHbie
HEpPABEHCTBA C
rnapaMeTpamu

107

PaimonanbHbie
CHUCTEMBEI C
rnapaMeTpamu

108

HppaunonansHbie
YpaBHEHW,
HEPABECHCTBA C
rapameTpamu

109

HppaunonansHbie
CUCTEMBI C
rapameTpamu

0.5

110

Iloka3arenpHBIE
YpaBHEHWSI,
HEPaBEHCTBA C
rnapameTpamu

111

Tloka3arenbHble
CHUCTEMBI C
rnapameTpamu

112

Jlorapudmudeckue
ypaBHEHHUS,
HEPaBEHCTBA C
napameTpamu

113

Jlorapudmuueckue
CUCTEMBI C
napaMeTpamu

0.5

114

Tpuronomerpuyecku
€ YpaBHEHHUS C
napaMeTpamu

115

Tpuronomerpruyecku
€ HEpPAaBEHCTBA C
napameTpamMmu

116

TpI/IFOHOMeT PHUYCCKU

0.5




€ CUCTEMBI C
napaMeTpamu

117

[Toctpoenune u
HCCIIEI0BAaHUE
MaTeMaTUYEeCKIX
MO/JIEJIEN peaIbHBIX
CUTYyalUi C
TTOMOIIIBIO
YpaBHEHUH C
rnapameTpamu

118

[Toctpoenune u
HCCIEeI0BAaHUE
MaTeMaTUYEeCKIX
MO/JIEJIEN peaIbHBIX
CUTYalUi C
TTOMOTIIBIO CUCTEM
YPaBHEHUH C
rnapameTpamu

119

[Toctpoenune u
HCCIIeOBaHUE
MaTeMaTHYECKHUX
MO/JIeJIEN peaIbHBIX
CUTYallUi C
MIOMOIIBIO CUCTEM
YpaBHEHUH C
rnapameTpamu

120

KonrtponbHas

. n
pabora: "3amaum c
napamerpamu”

121

[ToBTOpEHMUE,
000011IEeHHE,
cUCTeMaTH3alHs
3HAHUM:
"VpaBHeHus"

122

IToBTOpEHwME,
0000111EHHE,
cUCTeMaTH3aLHs
3HAHUM:
"YpaBHenus"

123

[ToBTOpEHuUe,
0000111EHHE,
cUcCTeMaTHh3alus




3HAHUU:
"YpaBHeHusl.
Cucrembl
ypaBHEHHH"

124

[ToBTOpEHUME,
00001IeHHE,
CUCTeMaTH3aIHs
3HAHUM:
"HepaBencrsa"

125

[ToBTOpEHUME,
0000111EeHHE,
CUCTeMaTH3aIlHs
3HAHUM:
"HepaBencrBa"

126

IToBTOpEHME,
00001IEHME,
CUCTeMaTH3aIHs
3HAHUM:
"Hepasencrsa"

0.5

127

IToBTOpEHME,
000011IEeHHE,
CHCTEMaTHU3aIIHs
3HAHMM:
"IIpou3BoHas u €€
npuMeHeHue"

128

[ToBTOpEHMUE,
000011IEHHE,
CHCTEeMaTH3aIUs
3HAHMM:
"IIpousBoaHas u €€
npuMeHeHue"

129

IToBTOpEHwME,
0000111EHHE,
CHCTEMATH3ALIHAIL
3HAHUM:
"IIpousBoHas u €
IpUMeHeHue"

130

[ToBTOpEHuUeE,
0000111EHHE,
CUCTEMaTH3alHs
3HaHui: "MHTerpan u
€ro npuMeHeHue"

0.5




[ToBTOpEHUE,
00001IeHHE,
cUcCTeMaTHh3alus

131

3HaHui: "OyHkiuu"

[ToBTOpEHUME,
00001IeHHE,
CUCTeMaTH3aIHs

132

3HaHui: "OyHkIMn"

[ToBTOpEHUE,
00001IeHHE,
CUCTeMaTH3aIIHs

133

3HaHu#: "OyHKIUN"

134 Uroroas
KOHTpOJIbHas paboTa

135 Hroroas
KOHTpOJIbHas paboTa

IToBTOpEHME,
00001IEHME,
CUCTeMaTH3aIHs

136

3HAHUN

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

136

9.5




IIpoBepsiemble TpeOOBaHMS K pe3y1bTAaTAM OCBOCHUS OCHOBHOMH
o0pa3oBaresbHOM nporpammsl (10 kiacce)

Kopg, lMpoBepsieMble NpeaMeTHbIE pe3yNbTaTbl OCBOEHUSA OCHOBHOM 06pa3oBaTenbHOM
NpoBepsieMoro nporpamMmsl cpegHero obuiero obpasoBaHus
pe3ynbTata
1 Yuncna u BbluncneHus
11 OnepupoBaTb  MOHATUAMW:  paLMOHANbHOE W OENCTBUTENbHOE  YUCIIO,
' 0ObIKHOBEHHas M AecATMYHan ApoOb, MPOLEHTDI
19 BbinonHsaTb apudmeTudeckne onepaumm ¢ paumoHasnbHbIMU U AENCTBUTENIbHBIMU
) ymcnamm
13 BbInonHaTb NpuBNMXeHHble BbIYUCINEHUS, UCMOMbL3Ya MNpaBuUia OKPYrieHus,
' AenaTb NPUKNAKY N OLEeHKY pe3ynbTaTa BblYUCIIEHUI
OnepupoBaTb NOHATMAMM: CTEMEHDb C LieNbIM Noka3aTeneM, cTaHgapTHas dpopma
14 3anucu OenNCTBUTENIbHOMO YMCna, KOpeHb HaTypasribHOM CTEeMNeHU; UCNosb30BaTh
' noaxoAsuyto d¢opMmy  3anMcu  OEWCTBUTENbHbIX  4Yucen Ans  pelleHust
NPaKTUYEeCKUX 3a4ay 1 npeacTaBneHns AaHHbIX
OnepupoBaTb MOHATUSIMU: CUHYC, KOCWMHYC W TaHreHC MNPOW3BOSIbHOMO Yrna;
1.5 ncnonbL3oBaTb 3anucb NPON3BOSIbLHOIO yrna Yyepe3 obpaTHble
TpuroHomeTpuieckue pyHKLmn
2 YpaBHeHWA 1 HepaBeHCTBa
OnepupoBaTb MNOHATUAMWU: TOXAECTBO, YpaBHEHWE, HepaBeHCTBO, LEsoe,
2.1 pauuoHanbHoe, nppaumoHasnbHoe ypaBHeHWe, HEepaBEHCTBO,
TPUrOHOMETPUYECKOE ypaBHEHNE
29 BbinonHsaTe npeobpa3oBaHusA TPUrOHOMETPUYECKUX BbIpaXeHUi u peluaTtb
' TPUrOHOMETPUYECKNE YypaBHEHNS
BbinonHaTb npeobpa3oBaHua  LUEMbIX, pauvoHanbHbIX W MppaLMOHanbHbIX
2.3 BblpaXeHWA W  pelatb OCHOBHble TUMbl  LUEMblX, pauWoOHanbHbIX W
MppauuoHarbHbIX YpaBHEHWUI U HEPABEHCTB
24 lMpuMeHsTb ypaBHEHUS U HEpaABEHCTBA AN peLleHns MaTemMaTMyecknx 3agad u
' 3a4aud U3 pas3nuyHbIx obnacTen Haykn U peanbHON XU3HU
MopenupoBaTb peanbHble CUTyauuM Ha €3blke anrebpbl, COCTaBNATb
25 BblpaXeHus, ypaBHEHMS, HepaBeHCTBa MO YCMOBWIO 3ajayu, wuccnenoBatb
NOCTPOEHHbIE MOAENN C UCMOSIb30BaHWEM annapaTta anrebpbl
3 DyHKUUN 1 rpachrkm
OnepupoBaTb MNOHATUSMU: DYHKUMS,, crnocobbl 3apaHma dyHKuuM, obnactb
3.1 ONnpefeneHnss 1 MHOXECTBO 3HavyeHun yHKumKM, rpadmk yHKLUUKN, B3anMHO
obpaTHble hyHKLMK
39 OnepupoBaTb MOHATMAMM: YETHOCTb U HEYETHOCTb PYHKLUW, HYnM pyHKUMN,
' NPOMEXYTKM 3HAKOMOCTOAHCTBA
3.3 Ncnonb3oBaTh rpadmkn yHKUMIA N5 pELLIEHNS YPaBHEHWI
34 Ctpoute u uutaTb rpaduku NMHENHOMW YHKLUMKW, KBagpaTU4HOW YyHKLMK,




CTeneHHom q3yHKL|,I/II/I C ueJbiM nokasaTtenem

Wcrnonb3oBatb rpaduvku  yHKUMA  ONA  MCCNEedoBaHUA  MpoLEeccoB U

3.5 3aBMCUMOCTEN NpU peLleHun 3agay U3 ApYrnx y4ebHbIX NpeamMeToB 1 peanbHoOW
XWU3HW, BbipaxaTb hopMynamMm 3aBUCMMOCTW MEXAY BENUYNHAMU

4 Hauana matemaTtuyeckoro aHanvsa

4.1 OnepupoBaTb  MOHATUMAMW:  MOCNEAOBaATENIbHOCTb,  apudmeTmyeckas U
' reomeTpudeckas nporpeccuu

4.2 OnepupoBaTb  MOHATUAMM:  GEeCKOHeYHO  yObiBawowWwas  reoMeTpuyeckas
' nporpeccusi, cymma 6eckoHe4Ho ybbiBatoLLEN reOMEeTPUYECKON NPOrpeccun

4.3 3apaBatb NocneaoBaTenbHOCTY pPa3nnyYHbLIMK cCnocobamm

4.4 Mcnonb3oBaTb CBOMCTBa MOCnefoBaTENbHOCTEN U MPOrpeccuin onsa peLueHus
' peanbHbIX 3afay NpUKNagHoro xapakrepa
5 MHoXxecTBa 1 niormka

5.1 OnepupoBaTb NOHATUAMM: MHOXECTBO, OnepaLmn Hag, MHOXECTBaMM

52 Mcnonb3oBaTtb TeOpeTMKO—MHO)KeCTBeHHbIVI annapart gnda onucaHua pearbHbIX
) NPOLLeCCOB U ABMEHWUIA, NPU peLleHnn 3afad U3 Apyrmx y4ebHbix npeameToB

53 OnepupoBaTb NOHATUSAMU: onpefeneHne, Teopema, CneacTeune, AoKa3aTenbCTBO

IIposepsiemble 3jieMeHTHI conep:kanus (10 kiacc)

Kop,

[MpoBepsieMbIn 3N1EMEHT coaepXaHus

Yucna un BbluMcneHns

1.1

PauunoHanbHble uncna. O6bIKHOBEHHbIE U AeCATUYHbIE ApobUY, NPOLUEHTbI, 6ECKOHEYHbIE
nepuoguyeckme Apobu. ApucdmMeTnyeckne onepaumyv € paumMoHarnbHbIMU YUCNamMu,
npeobpasoBaHnsi 4YUCNOBbLIX BblpaxeHu. [MpumeHeHWe p[pobeit M NpoueHToB Ans
peLleHnsa NpUKNagHblX 3aga4y U3 pasnnyHbIX OTpaciien 3HaHUM N pearibHOM XU3HK

1.2

HencteutenbHble yncna. PauyoHanbHble 1 nppaumoHanbHbie uncna. ApudmeTndeckue
onepauuMn Cc AeWCTBUTENbHbIMU 4mncnamu. [pubnnXeHHble BbIMUCIIEHNS, npaBuna
OKPYrf1eHNs, MPUKNAKA N OLLEHKa pe3ynbTaTa Bbl4UCIIEHUIA

1.3

CTteneHb ¢ uenbiMm nokasartenem. CtaHgapTHasa doopmMa 3anucy 4eNCTBUTENBHOIO Y1cha.
Mcnonb3oBaHune noaxopsilien opMbl 3anucu AeNCTBUTENbHbIX YWCEN ANs pelleHus
NpaKTUYEeCKUX 3aaay 1 npeacTaBneHns AaHHbIX

1.4

AprdMETUYECKMIN KOPEHb HaTypanbHoW creneHwn. [enctBus ¢ apudmeTnyeckumm
KOPHSAMW HaTypanbHOWN CTEMNEHN

1.5

CVIHyC, KOCUHYC U TaHreHCc 4YncrnoBoro aprymeHTa. ApKCl/IHyC, APKKOCUHYC, apKTaHreHc
YMUCNOBOIro aprymeHTa

ypaBHeHVIFI N HepaBeHCTBa

21

ToxpecTBa N TOXAECTBEHHbIE npeo6pa3OBaH|/|ﬂ

22

MpeobpasoBaHve TPUrOHOMETPUYECKMX BbipaxeHuini. OCHOBHbIE TPUrOHOMETPUYECKUE




dhopmynbl

ypaBHeHme, KOPEeHb YpaBHEHUA. HepaBeHCTBO, pewieHne HepaBeHCTBa. MeTtopn

23
WHTepBarsos
24 PelueHne uenbix n opobHO-paLoHanbHbIX YpaBHEHWIN 1 HEPABEHCTB
2.5 PeLueHve nppaunoHanbHbIX ypaBHEHUA U HEPaBEHCTB
2.6 PeLueHue TpUroHoMeTpn4eCcKnx ypaBHeH1n
27 lMpumMeHeHne ypaBHEHUI N HEPABEHCTB K pPeLLeHUo MaTeMaTnyeckmx 3agay u 3agad us
' pasnuyHbIX obnacTen HaykKnu 1 peanbHON XNU3HU
3 DYHKUUN 1 rpachukm
3.1 DyHKUMS, crnocobbl 3aaaHus pyHKuun. I'padmk pyHKumum. B3anmHo obpaTHble dhyHKL MK
3.2 O6nacTb onpeneneHns n MHOXECTBO 3HaYeHUn chyHKUMKU. Hynu pyHKumn. MpomexyTkn
' 3HaKONOCTOAHCTBA. YeTHble U HeyeTHble YHKLMK
33 CteneHHasa (pyHKUMA C HaTypanbHbIM U LenbiM noka3aTtenem. Ee cBorcTtBa u rpaduk.
' CBoiicTBa 1 rpacurK KOpHsi N-0 CTENEHU
34 TpuroHoMeTpuyeckas OKPYXHOCTb, onpeferneHve TPUroHOMeTPUYECKUX  (PyHKUMI
) YMCNOBOro aprymeHTa
4 Hayana matemaTtunyeckoro aHanuaa
41 MocnepoBaTtenbHOCTH,  cnocobbl  3agaHua  nocnepoBaTesibHOCTEN.  MOHOTOHHbIE
' nocnenoBaTeibHOCTH
ApudmeTnyeckass UM reomeTpuyeckas nporpeccun. beckoHeyHo yObiBatoLLasn
4.2 reometpudeckasi nporpeccusi. Cymma 6GeckOHeYyHO YObIBalLeNn reoMeTpuyecKkon
' nporpeccuun. dopmyna CnoxHbIX NpoLeHToB. cnonb3oBaHue nporpeccun Ansa peLueHns
pearnbHbIX 3aga4y NPUKNagHoro xapakrepa
5 MHoxecTBa v norvka
MHoxecTBo, onepaunv Hag MHoxecTBamu. [duarpammbl Onnepa - BeHHa. NpumeHeHne
5.1 TEOPETUKO-MHOXECTBEHHOMO annapara AJjis OnMcaHns peasnbHbIX MPOLECCOB U ABMEHNN,
npu pelueHnn 3agay U3 Apyrvx y4ebHbIx npeaMeTos
5.2 OnpepeneHne, TeopemMa, CneacTeue, noKasaTenbCTBO

IIpoBepsiemble TpeOOBaHMS K pe3yJibTATAM OCBOCHUS OCHOBHOM
o0pa3oBaresbHOM nporpammsl (11 kiaacc)

Kog MNpoBepsieMble NpeaMeTHbIE pe3ysibTaTbl OCBOEHUSI OCHOBHOM 06pa3oBaTesibHOW
NMpOBEPSIEMOrO nporpamMmbl cpegHero o6Lero ob6pasoBaHus
pesynbTaTta
1 Uucna u BbluUCneHUs
OnepupoBaTb NOHATUAMU: HATyparbHOE, LefIoe YMCIIO; UCTMONb30BaTb NMPU3HaKy
1.1 OEenVMOCTU LEeNbIX YUCEN, PasfioXeHWe 4ucria Ha MpocTble MHOXWUTENW Asis
pelLeHust 3agay




1.2

OﬂepI/IpOBaTb NOHATMEM: CTENEHb C paunoHalibHbIM NMoKa3aTenem

OﬂepI/IpOBaTb NOHATUAMMN: norapmq)M 4yucna, AecATUYHble U HaTypalibHble

1.3
norapudmbl
2 YpaBHeHWA 1 HepaBEHCTBa
MpuMeHsTbL CBOMCTBA CTENeHN Ans nNpeobpa3oBaHns BbipaXeHuin, onepupoBaTb
2.1 NOHATUSIMU: NOKa3aTeNbHOe YpaBHEHNE U HEPABEHCTBO; pellaTb OCHOBHbIE TUMbI
nokasaTesibHbIX ypaBHEHWI N HEPABEHCTB
BoinonHaTe  npeobpa3oBaHus  BbIpaXeHun, copepXalmx — forapudmbl;
2.2 onepupoBaTb MOHATUAMU: JorapupmMuyeckoe ypaBHEHWE W HEPABEHCTBO;
peLlaTb OCHOBHbIE TUMbl TOrapudMUYECKUX YPaBHEHWI 1 HEPABEHCTB
2.3 HaxoauTb pelueHus NpoCcTenLLmMX TPUroHOMETPUYECKUX HEPABEHCTB
OnepvpoBaTb MOHATUMSAMMW: CUCTEMA JIMHEMHbLIX YpPaBHEHWA W ee peLUeHUE;
24 MCMNONb30BaTb CUCTEMY JIMHEWHbIX YPABHEHUA ANA PeLleHus NPaKTU4ecKmx
3apay
25 HaxopuTb pelleHns npoCTEeMLIMX CUCTEM U COBOKYMHOCTEN paLMOHasbHbIX
' YypaBHEHU N HEpaBEHCTB
MO,CI,eJ'II/IpOBaTb peanbHble CUTyauumn Ha A3blKe anre6pb|, COCTaBNATb
2.6 BblpaXeHus, YpaBHEHWHA, HepaBeHCTBaA W CUCTEMbl MO YCMOBUIO 3ajauu,
nccnenoBaTb NOCTPOEHHbIE MOAENM C UCNOJb30BaHMEM annaparta anrebpbl
3 ®yHKUUN 1 rpacpurkm
OnepuvpoBaTb NOHATUAMU: Nepuognyeckas PyHKUNSA, NPOMEXYTKM MOHOTOHHOCTU
31 byHKLMKM, TOUKM SKCTpEMYMA (DYHKLMW, Hanbosbluee N HauMeHbLLee 3HaYeHWs
' YHKLMN Ha nNpoOMeXyTKe; WCMonb3oBaTb WX ANA UCCNeaoBaHus (yHKUuW,
3aaHHON rpadnKom
OnepupoBaTb MOHATUSAMU: TpaddMKM MOKa3aTeNbHOW, Norapnmudeckon u
3.2 TpUroHoMeTpudecknx yHKUUI; n3obpaxaTb UX Ha KOOPAMHATHOW MIOCKOCTU U
MCMNoNb30BaTh AN peLleHNs YPaBHEHUA N HEPABEHCTB
33 N306paxaTb Ha KOOPAVHATHOWM MMOCKOCTM FPadUKN NIMHENHBLIX YpaBHEHUA W
' NCMNONb30BaTh MX A1 pELIEHUs CUCTEMbI JIMHENHBIX YpPaBHEHWNI
34 Mcnonb3oBaTb  rpadpuku  (pyHKUMIA  Ofis UCCNepoBaHusi  MPOLECCOB U
' 3aBUCMMOCTEN U3 APYrnX y4ebHbIX AUCLMNINH
4 Hayana matemaTtnyeckoro aHanvaa
OnepupoBaTb MOHATUSMU: HeMNpepbiBHass (YHKLMA, Npov3BogHas QyHKUuY;
4.1 UCMoNb30BaTb TEeOMETPUYECKNA U  (DPUINYECKUA CMBbICIT MPOU3BOOHON [OJIA
peLleHnsa 3agad
4.2 HaxoguTe Npou3BogHble 3neMeHTapHbIX (OYHKLMIA, BbIYUCIIATE NPOM3BOAHbIE
' CYMMbl, NPOM3BEAEHUS, YACTHOIO OYHKLIMN
43 Mcnonb3oBaTe NpoM3BOAHYIO Afsl MCCNeAoBaHusa (OYHKUMM HA MOHOTOHHOCTb U
' 3KCTPEMYMbI, MPUMEHATD pe3ynbTaTbl UCCNE0BaHNSA K MOCTPOEHMIO rpadouKkoB
44 Mcnonb3oBaTe MNpOU3BOOHYI0 [N HAXOXAEHWA Haunydlwero peleHus B

NpuKNnaaHbIX, B TOM 4Yncne counaribHO-aKOHOMUYECKUX, 3aavax




OﬂepI/IpOBaTb NOHATNAMMU! nepBoo6pa3Haﬂ n MHTEerpan, NOHMMAaTb

45 y y
reoMeTpryecKnin u hrusnmyecKunin CMbIiCn UHTerpana
46 HaxoanTb nepBoobpasHble anemMeHTapHbIX YHKLUWIA, BbIYUCAATL UHTEerpan no
' dopmyrne HbtoToHa - JlenbHuua
47 PewaTb npuknagHble 3agayn, B TOM YUCNEe COLMANbHO-3KOHOMWUYECKOro W

dm3nyecKoro xapakrepa, cpeacTBaMmy MaTtemMaTUYeCKOro aHanusa

IIpoBepsiembie d1eMeHTHI cofepxkanns (11 kiacc)

Koa lMpoBepsieMbli aneMeHT coaepXaHus
1 Yuncna u BbluncneHus
1.1 HaTypanbHble 1 uensble yucna. [NpusHakm 4enMmocTy Lenbix yucen
1.2 CrteneHb ¢ paunoHanbHbIM nokasatenem. CBoicTBa cTeneHu
1.3 Jlorapudm yucna. [ecAatnyHble n HaTypanbHble norapugmebl
2 YpaBHeHWA 1 HepaBeHCTBa
2.1 Mpeobpa3oBaHKe BblpaxeHui, coaepXalumx forapudmei
2.2 Mpeobpa3oBaHne BbipaXeHU, COaepXaLLmx CTENEHN C paLyoHanbHbIM NnokasaTenem
2.3 [MprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB
2.4 lMokasaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlTorapucdmunyeckne ypaBHEHNS 1 HEpPaBEHCTBA
26 CVICT?MbI ﬂMHeVIHbIXVypaBHeHMVI. PelieHne npuknagHbiX 3agad ¢ MOMOLLbIO CUCTEMBI
JNIMHENHbIX ypaBHEHWI
2.7 Cucrtembl 1 COBOKYMHOCTU pauMOHalbHbIX yPaBHEHWI 1 HEPABEHCTB
28 lMpumeHeHne ypaBHEHUH, CHCTEM 1 HEPABEHCTB K PeLLeHMI0 MaTemMaTIeckux 3aaaq
3a4a4 U3 pasfinyHbIX 06n1acTen Hayku U peasnibHON XU3HU
3 DYHKUMN 1 TpadnKu
®yHKkumA.  lepuogudeckne  yHKUMKU.  [IpOMEXYTKM  MOHOTOHHOCTUM  DYHKUUMN.
3.1 MakcumMyMbl 1 MUHUMYMbI (pyHKUMKU. Hanbornbluee n HaMMeHbluee 3HaveHe yHKuun
Ha NpPoOMeXyTKe
3.2 TpuroHomeTpuyeckne yHKLUN, X CBONCTBA U rpacmku
3.3 MokazaTtenbHas v norapudmmdeckas QyHKUMK, UX CBONCTBA U rpachmku
34 Ncnonb3oBaHue rpachmkoB pyHKUMIA A5 pELIEHUS] YPaBHEHUI U JIMHEMHbBIX CUCTEM
Ncnonb3oBaHre rpadmkoB yHKUMI ANS UCCnefoBaHns NpOLECCOB U 3aBUCUMOCTEWN,
35 KOTOpble BO3HMKAOT MPU PELUEHNM 334ad U3 ApYyrux y4ebHbIX NpegMeToB M pearibHoW

XN3HU

Hauyana matemaTu4eckoro aHanmnsa




4.1

HenpeprBHble q3yHKL|,I/II/I. MeTop, MHTEepBaJioB A4 pelleHnA HepaBeHCTB

42 MpoussogHas pyHKUMKU. [[eOMEeTPUYECKUI U (PUINYECKUIA CMBICIT NPOU3BOAHOWM
43 lMponsBoaHble anemMeHTapHbIX PYHKUMA. PopMyIbl HAXOXAEHUSA NPOU3BOAHON CYMMb,
' NPon3BeAEHNSA U YaCcTHOro YHKLMI
lMpumMeHeHne npou3BOAHON K UCCMEefoBaHUI0 (YHKUMA HA MOHOTOHHOCTb U
4.4 9KCTpemMyMbl. HaxoxpaeHne HanbonblIero M HauMeEHbLUEro 3HayeHus yHKUMKM Ha
oTpeske
45 lMpumMeHeHne NpOM3BOAHOM AN HAXOXAEHUSA Haumyyllero pelleHus B MpuKagHbIX
' 3afavax, Ansa onpegeneHns cCKkopocTu npouecca, 3afaHHOro opmMynon unu rpadrkom
4.6 MepBoobpa3Has. Tabnmua nepBoobpasHbix
4.7 WHTerpan, ero reomeTpuyeckuin U usndeckuin cMmblicn. BblumcneHne uHterpana no

dopmyrne HbtoToHa - JlenbHuua




IIposepsiembie Ha EI'D mo matemaTuke TpedGoBanust
K pe3yJibTaTaM O0CBOCHHUSI OCHOBHOM 00pa30BaTe/IbHOM POrPaMMbl
cpeaHero o0mero ooOpazoBaHust

Kopn,
npoBepsieMoro
TpeboBaHus

MNpoBepseMble TpeGoBaHWsA K NpeaAMETHLIM pe3ynbTaTaM 0CBOEHUA OCHOBHOM
o6pa3oBaTesfibHOW NporpaMMbl cpeaHero o6Lero obpasosaHus
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BnageHne meTtogamu pgokasaTenbCcTB, anroputMamu pelleHns 3apad; yMeHue
hopmynmpoBaTb U ONepupoBaTb NOHATUSAMU: ONpeaerneHne, akcuoma, Teopema,
cnefcrseue, CBOWICTBO, Npu3Hak, [0Ka3aTenbLCTBO, paBHOCWIbHbIE
hOpMYNMPOBKK; MPUMEHATb UX; YMeHune GopMynuMpoBaTb obpaTHoe #
NPOTUBOMOSIOXKHOE YTBEPXAEHUE, MNPUBOAUTL MNpUMEPbl W KOHTPpPUMEPSI,
MCNoNb30BaTb METOA MaTeMaTUYeCcKOW WMHAYKUWMW; NPOBOAMUTL [oKa3aTerbHble
paccyxgeHus npu pelleHuM 3apad, OueHMBaTb JIOTMYECKyl MpaBuiibHOCTb
paccyxneHun; ymeHue onepupoBaTb MOHATUAMMU: MHOXECTBO, NMOAMHOXECTBO,
onepauum  Hag  MHOXecTBaMW;  YMEHMe  UCMofb30BaTb  TEOPETUKO-
MHOXECTBEHHbIVA annapaT Aa onMcaHus peasnbHbIX NPOLECCOB U ABIEHUIA U NpU
pelleHnn 3apja4y, B TOM 4uCne W3 JApyrux Yy4yebHbIX MpeameToB; YMeHue
onepupoBaTb MOHATMAMM: rpad, CBA3HbIM rpad, AepeBo, uukn, rpad Ha
NNOCKOCTU; yMeHWe 3ajaBaTb W ONuCbiBaTb rpaddbl pasnuyHbIMKU criocobamu;
Mcnonb30BaTh rpadbl Npu peLleHn 3agau

YMeHue onepupoBaTtb NOHATUSIMU: HaTypanbHOE YMCHO, Lefoe YUCNO, CTEMNEHDb C
LenbiM nokasaTtenem, KOpeHb HaTyparnbHON CTENEeHW, CTENeHb C pauuoHanbHbIM
nokasaTtenem, CTeneHb C AeNCTBUTENbHbIM MoKasaTeniem, norapudm 4mcna,
CUMHYC, KOCWMHYC W TaHreHC MpOU3BOSbHOrO 4WCna, OCTAaToK MO MOAYIIo,
pauuoHanbHOe YMCNO, MppauUMOHanbHOE YWUCNO, MHOXECTBA HaTypasbHbIX,
LUenbiX, pauMoHasibHbIX, [AENCTBUTENbHLIX 4YWUCEN;, YMEHWE WCMOMb30BaThb
NPU3HaKN AENNUMOCTU, HaVMEHbLUMI OOLWWUA AenuTenb M HaMMeHbllee obliee
KpaTHoe, anroputMm EBknuaga npu pelweHun 3agady; 3HAaKOMCTBO C PasfiMyHbIMU
MO3VMUMOHHBIMU  CUCTEMaMM  CUYUCTIEHWNS; YMEHWE BBIMNOMHSATL  BblUYMCNEHME
3Ha4YeHMn N npeobpa3oBaHUS BbIPAXEHWI CO CTEeneHsMU W norapudmamu,
npeobpa3oBaHMsA ApPOOHO-paLMOHanbHbIX BblpaXeHU; YMEHWe OonepupoBaThb
NOHATUSAMM: nocrnenoBaTesibHOCTb, apudmeTnyeckas nporpeccus,
reomeTpuyeckass nporpeccusi, 6OeckoHeyHO YyObiBalowaa reomeTpuyeckas
Nporpeccus; ymeHume 3agaBaTtb MOCNeA0BaTENbHOCTU, B TOM YUCHE C NMOMOLLbIO
PEKYPPEHTHBIX POPMYJT; YMEHUE ONEPUPOBATL MOHATUAMMU: KOMMIEKCHOE YNCIIO,
COMNpsiXXEHHbIE KOMIMIEKCHbIE YMCa, MOAYMb U apryMeEHT KOMMJIEKCHOrO 4Yncna,
cdopma 3annucK KOMMIEKCHbIX YMcen (reoMmeTpuyeckasi, TPUroHOMeTpuyeckas u
anrebpanyeckasl); yMeTb NPOM3BOAUTbL apudMeTuyeckme [encTeus C
KOMMJIEKCHbIMU YnCnaMu; NPUBOAWTE NPUMEpPbI UCMOSIb30BAHNUSA KOMMIEKCHbIX
umcen; onepupoBaTb MOHATUAMM: MaTpuua 2 X 2 u 3 x 3, onpegenurenb
MaTpuLbl, FEOMETPUYECKUIA CMbICI ONpPeaennuTens

YMeHne onepupoBaTb  MOHATUSIMU:  pauMoHanbHble,  UppaLMoHarnbHbIe,
nokasaTerbHble, CTeMeHHble, norapudmuyeckne,  TPUrOHOMETpUYecKune
ypaBHEHWS W HepaBeHCTBa, WX CUCTEMbI; YMeHWe OnepupoBaTb MOHATUAMMU:
TOXAECTBO, TOXAECTBEHHOe npeobpa3oBaHue, YypaBHEHWE, HEepPaBeHCTBO,
cucTeMa ypaBHEHUIN U HEPABEHCTB, PABHOCUIILHOCTb YpaBHEHUIA, HEPaBEHCTB U
cUCTEM; YMeHue pellaTb YpaBHEHWUs, HepaBeHCTBA W CUCTEMbl C MOMOLLBHO
pa3fuuHbIX MNPUMEMOB; pellaTb YpaBHEHUs, HepaBeHCTBA U CUCTEMbl C
napameTpoM; NPUMEHATb YpaBHEHWS, HEpaBEHCTBA, UX CUCTEMbl O peLleHus
MaTeMaTMYeckux 3afay M 3agad M3 pasnuyHbIX obnacTeil Hayku M pearibHOW
XU3HU

YMeHue oneprpoBaTb NOHATUAMU: PYHKUUSA, YETHOCTb (OYHKLMM, NEPUOANYHOCTD
byHKLUMM, OrpaHMYEHHOCTb (YHKLMU, MOHOTOHHOCTb (YHKUMKU, IKCTPEMYM




YHKLMKN, Hambosbllee M HaMMeHbluee 3Ha4dyeHUs (YHKLMU Ha NpPOMEXYTKE,
HenpepbiBHas QYHKUMSA, acUMNTOTbl rpaduka QyHKUMM, nepBas uU BTOpas
nponssogHas MYHKUUN, FreOMeTpUYEeCKUin U U3NYECKNA CMbICTT NPON3BOAHOMN,
nepBoobpa3Hasi, onpepenieHHbI MWHTErpan; yMeHUe HaxoauTb acUMMTOTbI
rpacuka YHKUUN; YMEHUE BblYUCNATbL NPOU3BOAHbLIE CYMMbI, MPOU3BEaeHUs,
YaCTHOro Y KOMNO3ULMK PYHKLNA, HAXOAUTb YpaBHEHUE KacaTeNbHOMW K rpacdhuky
dYHKUUN; YMEHME HaxXOOuTb MPOM3BOOHbIE 3IEMEHTapPHbIX (PYHKUMI; YMEeHune
UCnonb3oBaTb MNPOU3BOOHYID AN UCCnedoBaHus  YHKUUA, HaxoouTb
HanbonbliMe W HauMMeHbluMe 3HaveHuss yHKUMA; CTpouTb  rpadcdumkm
MHOrOYNIEHOB C MCMOMb30BaHWEM annapata MaTeMaTMyeckoro aHanusa;
NPUMEHATb  MPOU3BOLHYID ANA  HaxOXAEHMA  Haunyylero pelleHua B
NPUKNagHbIX, B TOM YMUCne CounanbHO-3KOHOMUYECKUX U (DU3NYECKNX 3afavaXx;
Haxo4uTb nnowaan M o6bembl Uryp C MOMOLUBbI WHTErpana; npuBOAMTb
npuMepbl MaTeMaTUYeCcKoro MoAenMpoBaHns ¢ NOMOLLbLI0 AnddepeHLmanbHbIX
ypaBHeHWI

YMeHvne onepupoBaTb MOHATUAMM: rpaduk QyHKUMKU, obpaTHas gyHKUuS,
KOMNO3ULMA  (PyHKUMI, T§MHenHas  yHKUMA, KBagpaTuyHaa  yHKUuS,
paunoHanbHas (YHKUUA, cTeneHHas (PyHKUUA, TPUroHOMeTpUYecKue yHKuuu,
obpaTHble TpUroHomeTpuyeckne yHKLUW, NokasaTenbHasa 1 norapugpmmnyeckas
YHKUMKY; YyMEHMe CTPOoUTb rpadmMkM M3YyYeHHbIX (YHKUMA, BbINOMHATL
npeobpa3oBaHna rpaduKoB QYHKLUMIA, UCNONb30BaTh rpaduku And M3yyeHus
NpPOL,ECCOB 1 3aBUCMMOCTEW, MPU peLleHnn 3apay U3 opyrux y4ebHbix npegmeToB
W 3ajad M3 peanbHOM XM3HW; BblpaxaTb (popMynamu 3aBUCUMOCTU MeXAY
BENMMYMHaAMM; UCMNONb30BaTb CBOWCTBA W rpauky YHKUMA AOfs  pelleHus
YpaBHEHUI, HEPaABEHCTB 1 3aja4 ¢ NapameTpamu; nzobpaxatb Ha KOOpPAMHATHOM
NSIOCKOCTN MHOXECTBa peLLUEeHUin ypaBHEHU, HEPaBEHCTB U X CUCTEM

YMeHue pewaTtb TeKCTOBble 3ada4yn pa3HbIX TUNOB (B TOM 4uUCIne Ha NpoLeHThHI,
JONU 1 4YacTu, Ha ABWXeHue, paboTy, CTOMMOCTb TOBapOB M YCIyr, Harnorw,
3agaum u3 obnactu ynpaBneHus JIMYHbIMU U CEMEWHbIMU  (DUHAHCAMW);
COCTaBNSATb BblpaXEHWs!, YPaBHEHUS, HEPABEHCTBA M MX CUCTEMbI MO YCMOBMIO
3afayu, uccnepoBaTb MOSyYEHHOE PELLUEHWE M OLEeHMBaTb NpaBAonoAo6HOCTb
pe3ynbTaToB; YMEHWE MOAENUPOBaTb peasibHble CUTyauMu Ha  s3blke
MaTeEMaTUKK; COCTaBNSATb BblpaXeHUs, ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBbI
Mo yCrnoBu 3afayun, UCCNefoBaTb MOCTPOEHHbIE MOAENU C WUCMOSb30BaHWUEM
annapaTa anre6pbl, UHTEPNPETUPOBATL NOSNYYEHHbIA pe3ynbTaT
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YMeHne BblOMpaTb MNoaxodswmi MeToA AfA peleHus 3afadvu; MoHUmaHue
3HAYMMOCTU MaTEMATUKN B U3yHEHUUN MPUPOLHBIX U 06LLECTBEHHBIX MPOLLECCOB U
SIBMEHWIN; YMEHWe pacrno3HaBaTb NposiBleHe 3aKOHOB MaTeMaTHKK B UCKYCCTBE,
YMEHMEe NpMBOAUTb NPUMEPbI MaTEMaTUYECKMX OTKPbITUA POCCUACKON 1 MUPOBOW
MaTeMaTU4eCKON HayKn

IlepedeHb 3JIeMEHTOB COAep:KaHus, IpoBepsieMbIXx Ha EI'D
10 MaTeMaTHKe

Kog, [MpoBepsieMbIN 3NEMEHT coaepXaHus
1 Yuncna v BblumcneHus
1.1 HaTypanbHbie 1 Lenble yicna. [pusHakm 4enMmMmocTy Lenbix Yucen
1.2 PauuoHanbHble Yncna. OBbIKHOBEHHbIE U AeCATUYHbIE APOOU, NPOLEHTbI, 6ECKOHEYHbIE

nepuoguyeckue gpobu




1.3 ApudMeTUYEeCKUn KOpeHb HaTypanbHon cteneHwn. [enctBus ¢ apudmeTnyeckumm
KOPHAMW HaTypanbHOWN CTeNeHn

14 CreneHb c uenbiM nokasaTenem. CTeneHb C paumoHanbHbIM nokasatenem. CBONCTBa
cTeneHun

1.5 CuvHyC, KOCUHYC M TaHreHC YMCOBOro aprymeHTa. ApKCUHYC, apKKOCWHYC, apKTaHreHe
4YMCNOBOro apryMeHTa

1.6 JNorapudm yucna. [ecAaTnyHble n HaTypanbHble norapugmel

1.7 OencteutensHble yncna. Apugmetnyeckue onepauun ¢ AeNCTBUTENbHBIMU YMCNaMMm.
MpnbnuxeHHble BbIYUCIIEHUS, NpaBuNa OKPYrieHus, NpMKuaKa M oueHka pesynbraTta
BblYMCIIEHUI

1.8 MpeobpazoBaHne BbipaxeHui

1.9 KomnnekcHble unucna

2 YpaBHeHUA 1 HepaBeHCTBa

2.1 Llenbie n apobHo-paLmoHanbHble ypaBHEHNSA

2.2 WppaumnoHanbHble ypaBHeHUs

2.3 TpuroHoMeTpuyeckne ypaBHeHUs

24 lNoka3zaTtenbHble 1 norapumMmnyeckne ypaBHeHu s

2.5 Llenble n apobHo-paLmMoHanbHble HepaBeHCTBa

2.6 WppauunoHanbHble HepaBeHCTBa

2.7 lMokasaTtenbHble U norapumMmyeckmue HepaBeHCTBa

2.8 TpuroHoMeTpuyeckne HepaBeHCTBa

2.9 Cucrtembl 1 COBOKYMHOCTU ypaBHEHWIA N HEPABEHCTB

2.10 YpaBHeEHWS, HEpPABEHCTBA N CUCTEMBI C TapaMeTpamu

2.1 MaTpuua cuctemMbl MMHENHBIX YpaBHeHUN. OnpegenuTenb MaTpuupl

3 DYHKUMN 1 TpadnKu

3.1 DyHKUMA, cnocobbl 3agaHnsa pyHKLUMK. pacmk pyHKUMKU. B3aumMHo oBpaTHble (hyHKLMK.
UeTHble 1 HeveTHble yHKuuK. Nepuoamyeckne dyHKUUN

3.2 O6nacTb onpeaeneHnsi 1 MHOXeECTBO 3HaYeHUn yHKUmMK. Hynu dpyHKumn. MpomMexyTku
3HaKonocTosHCTBA. [MPOMEXYTKM MOHOTOHHOCTU DYHKLMKU. MakCUMyMbl U MUHUMYMBI
dyHKUMKM. Hanbonbluee n HanMeHbLUee 3Ha4YeHne PYHKLMN Ha NPOMEXYTKE

3.3 CreneHHasa dyHKUMA C HaTypanbHbIM U LEenbiM Noka3atenemM. Ee cBoicTBa u rpaduk.
CeoiicTBa U rpacduK KOpHSi N-O1 CTEMEHU

34 TpuroHomeTpuyeckne yHKLUN, UX CBONCTBA U rpacmku

3.5 MokazaTtenbHas v norapudmmdeckas QyHKUMK, UX CBOMCTBA U rpacdhmku

3.6 Touku pa3pbiBa. ACMMMTOThI rpacprkoB pyHKUuN. CBOMCTBa (PyHKLMIA, HENPEPbLIBHbBIX Ha




oTpe3ke

3.7 MNMocnepoBaTtenbHOCTK, cnocobbl 3aaaHna NocnefoBaTeNnbHOCTEN
3.8 ApudmeTndeckas n reomeTpudeckas nporpeccuun. dopmyna CrnoxXHbIX MPOLLEHTOB
4 Hayana matemaTtunyeckoro aHanvaa
4.1 MpowussogHas dyHKUMK. INMpon3BoaHbIE dneMeHTapHbIX YHKLUNIA
4.2 lMpumMeHeHne npou3BOAHON K UCCMEefoBaHUI0 (YHKUMA HA MOHOTOHHOCTb U
9KCTpemMyMbl. HaxoxpaeHue Hanbonbliero M HauMeEHbLUEro 3HavyeHus yHKLUKM Ha
oTpeske
4.3 MepBoobpa3Hasn. NHTerpan
5 MHoXecTBa v noruka
5.1 MHoXxecTBO, onepaunv Hag MHOXecTBamu. [lnarpammel dvinepa - BeHHa

52

Jornka
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