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INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SIBIISAETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe€ CpeJHEro oOIero oOpa3oBaHMS,
IOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C IpYroil CTOPOHBI, (hopMHpYyET
JIOTUYECKOE U a0CTPAKTHOE MBILUICHUE OOYYAIOIMIMXCA HA YPOBHE, HEOOXOIUMOM
JUISE OCBOCHHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUHU, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro yuyeOHOro kypca oOydaroluecs OBJIAJEBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyJIUpyeT CBOHU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3NKUA, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUH pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOIb30BaTh UX I JaJbHEHIIEro oOpa3oBaHHs U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEMaTHYECKOro aHalli3a pa3BUBAET
YMEHHE HaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JI0Ka3bIBATh
YTBEPXKACHUS ¢ MOMOILBIO MHAYKIMM U pacCy’kKAaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IIEHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILICHHE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YEeCKOTO
aHalin3a» OO0ydYarolluecs IMOJy4YaroT HOBBIM ONBIT PEIIeHUs NMPHUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENICH PEeaJbHbIX CUTYAllUH,
UHTEpHpPETalluid  TOJYYEHHBIX  pElIeHWi, 3HaKOMATCS ¢  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblil Kypc o00iazaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIHAJIOM,
KOTOpPBI peanu3yercs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOLIUI
(OpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M depe3 crneuuduky ydeOHOM
NEeSTENIbHOCTH, TpeOyIoleld MpPOJOJKUTENbHOM  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOATEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTomuku OOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIK3a JIEKUT AESATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype yweOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YE€CKOTrO
aHaJIM3a» BbIIEJIEHBI CIEIYIOIINE COAECPKATENBHO-METOAUYECKUE TUHUM: «YHucna
U BblUKCIEHUs», « DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBa», «Hauana



MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COZIEPKATENbHO-METOANYECKHE JTHHUM HW3YYaroTCsl Ha MPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsSCh HOBBIMH TEMaMH U pasneiamu. JlaHHBIHA
y4eOHBI KypC SBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AUCLUMIUINH, TaKHX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOpUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMaTHYCCKUM alllapaToM, Y HUX MOCJIeI0BaTeIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKYI) MOJENh pPEabHOM
CUTYaIlNH, PUMEHATH 3HAHUS, TTOJIyYCHHBIC TIPH U3YYCHUH Y4EOHOTO Kypca, IS
peIlIeHus] CaMOCTOSITENTFHO CHOPMYITMPOBAHHONW MAaTeMaTUYECKON 3a7au, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkarenbHO-METOAUYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCTOJIB30BAHUS JCUCTBUTEIBHBIX UKCEN, KOTOpOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111eT0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss (OPMUPOBAHHMIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHHUM, BKIIIOYAIOMIMX B CEO0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucu YHCIa, YMEHUE JenaThb MNPUKUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYalolIMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhcel. B KakaoM H3 53THUX MHOXECTB PacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUUYecKue 3aJaud M ONepaluu: JeJIeHHE Haleo,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, OocoOble CBOICTBa
palMoOHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE ONEpalny, a TakKe
U3BJICUCHUE KOPHS HATYypaJbHOM CTETEHM HAa MHOMECTBE KOMIUJIEKCHBIX YHCEIL.
brnaronmapsi mocienoBaTenbHOMY PACIIUPEHUIO KPyra HCIOJIb3YEMbIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS IS PEUICHUS Pa3iINyYHBbIX 33734
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTUKH KaK HayKH W € POJiH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MHpA, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKpPETHU3aIHSI.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATU3YETCs HA MPOTHKEHUU BCETO
oOyuyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0Opa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3amad. B
pesynbpTaTe OOydYarolIvecss OBJAQJACBAIOT PA3IMYHBIMH METOJAMH  PEIICHUS
palMoOHaIBHBIX, HMPPAIMOHAIBHBIX, TOKA3aTCIBHBIX, JIOTAPU(PMHUUCCKHX U
TPUTOHOMETPUYECKUX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE yMEHHS IIHPOKO HCIOIB3YIOTCS MpH



WCCIIeNOBaHNH (DYHKIMA C TIOMOIIBI0 MTPOU3BOAHON, TP PEIICHUH MPUKIIATHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJEHHE HaWOOJBIINX M HaUMEHBIINX 3HAYCHUH (DYHKIUH.
JlannHast copep:karenbHas JTMHUS BKIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1O  ¢opMyiaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKXKe BbIPAKECHUM,
COJIEpKaIMX CTENEeHUu U Jorapudmbl. braronaps u3ydeHHIO anredpanyeckoro
MaTepuasa NPOUCXOJWUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaromuXcsa, (GOPMUPYIOTCS HABBIKUA JETyKTUBHBIX
paccyXJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISI PCEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAJHO JEMOHCTPHUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckas JuHUS «DyHKIMM U TpaduKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KAaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUeHNs MaTepuana. M3yuenue creneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpadUKOB, UCIOJIb30BaHUE (PDYHKIIUN NJIs1 pelIeHUs 3a7ad U3 JAPYruxX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KAaK C MATEMATUYECKUM AHAIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosbllIOE BHUMaHUE
yaensercss (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJIaMU 3aBHCHUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, HCCIENOBATh TOJYyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJICH Ha Pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznuuHoi ¢dopme: aHaATUTUYECKOU, Tpaduueckoi u cioBecHoil. Ero msyuenwue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHus «Havana mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYTI KaK MaTeMaTHUYECKHX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTb HMX HauOONbIIME W HAaUMEHbIIUE
3HAUEHUS, BBIYUCIATH MUIOManun (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHasg coaep)kareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNell pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHEe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-I)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOTO
aHaiM3a CIocOOCTBYeT pa3BUTHIO aOCTPakTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUS, (POPMUPOBAHUIO YMEHUW pPaCO3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydaroniyecs: y3HaT O



BBIJIAIONIUXCSI PE3ysIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas JTMHUA «MHOXECTBA M JIOTUKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4eCKoW JOTuku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TpeiaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIMHSIONIUNN BCE pa3/esbl
MaTeMaTUKH H ©¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIC MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4arolmeMmycss IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUW U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIILICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYK/IEHUSI Ha OCHOBE JIOTUYECKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreObpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPE3yJIbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBI, IIOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus] MPUKIaaHbX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCE U3YyUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATN3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Havaja MaTeMaTHYECKOTrO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 132 yaca (4 yaca B Henento, 33 Heaen).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa 1 BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCATHYHBIC JPOOH, IPOIICHTHI,
OeckoHeuHbIe mepuoauueckue npoou. [lpuMeHeHue npodel W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeaIbHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMUA.  MOIyJb
JEWCTBUTEIBLHOTO YKCiia U €ro cBoicTBa. [IpubamkéHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYIJIEHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHUM.

Crenenb ¢ wmenabiM  nokazarenaeMmM. bunom HerooTona. Hcnons3oBaHue
NoAXOsAIEH (OPMBI 3aIMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HaTypajabHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM IOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapupma. JleciTuuHbIE W HATypaJibHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHuUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HePAaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS HENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUUN U
HEpPaBEHCTB. MHOroOwIieHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIO4JIEH C ocTtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpdunmnentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUM, COACPIKAIIMX CTEIICHU U KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIE METO/IbI penieHus
UpparmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpazoBaHue BRIpAXKECHH, COACPIKAIITIX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHHUS. OcHOBHBIC METO/IbI pEIICHHS

Jorapu(PMUUYECKUX YPaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyTIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX YypaBHEHHMH. Marpuua CUCTEMBI JIMHEMHBIX
ypaBHeHMIl. OnpenenuTenab MaTpuilbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, IPUMEHEHUE ONPENETUTENS JUIsl PELICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWI. PellleHHe NpHUKIAgHBIX 334a4 C I[MOMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lccinegoBaHue MOCTPOEHHONM MOAEIU C
ITIOMOIIBIO MATPHI] U ONIPEIEITUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKHUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHMI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pa3IMyHbIX 00JIacTell HayKu U peasibHOU
KU3HU.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3anmHO o00paTHBIE (QYyHKIHU.
Kommnosumms pyukiuii. I'paduk  QyHkiuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OO6macth ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hynu QyHkmm.
[IpomexxyTku 3HaKonocTossHCTBA. UETHbIE U HeuéTHbIe pyHKUMU. [leproauyeckue
¢ynkuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIMU. MaKCUMyMbl U MUHHUMYMBI
¢ysnxun. Hanbonpiiee 1 HauMeHblliee 3Ha4eHUsI (PYHKIIUN Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4YHas U JAPOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U IEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TI0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadpukoB GyHKIMA 715 pelIeHUs] ypaBHEHUH.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasbHBIX 3aBUCUMOCTEN.

Havaja MaTeMaTH4ecKOro aHajimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHWsl IOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE " OTrpaHUYCHHbBIC
NOCJIENOBAaTENBHOCTH. MCTOpHsS BO3HUKHOBEHHS MaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneuyHo yObiBaroias
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMEeTpHUUECKOM
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CI0KHBIX
NpoLeHTOB. Mcrnonb30BaHWE MPOTPeccUr JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble ¢GyHKIIMM W WX CBOWCTBA. TOukM paspbiBa. ACHUMITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenne, reoOMeTpUIeCKU 1
busznyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

[TpousBogubie  snmemeHTapHbiX  ¢yHknuil.  I[IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W KX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBJICHUM, NPU DPELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensie yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkinuaa 1uist pereHus
3a/lay B LENbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TpPUTOHOMETpUYECKas (QOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTHdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHHe KOMIUIEKCHBIX YHCENI Ha KOOPAUHATHOM IIOCKOCTH.
®opmyna Myapa. KopHu n-oli cTeneHr U3 KOMIUIEKCHOTO uucia. [I[puMeneHue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3HYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPHUYECKMX  YPaBHEHHMH C  [OMOIIbIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PerieHrne TpuroHoMeTpu4eCcKuX HEPaBeHCTB.

OCHOBHBIE METOJbl PELICHUS I[OKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[Ipumenenne  ypaBHEHMM, CHCTEM W  HEPABEHCTB K  DPEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTaTOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu ¢GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METO/bI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE€ BO3HHUKAIOT NMPHU PEUIEHUM 3aJad U3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH HAa MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAaUMEHBIIETO0  3HAYEHUU
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIero peElieHus B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HhOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxaeHus nepBoOOpPa3HbIX.

WNurerpait. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mno ¢popmysie Hetorona-JleiOuua.

[Ipumenenue wHTErpajga s HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUYECKUX TEIL.

[Ipumepsl pemenuit auddepeHIuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInaIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJBTATDBI

1) rpamaaHCKOr0 BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMHA O00YYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
MpOIEAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, ONPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBHHM C UX
(GYHKIUSMY 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM T'PakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUUCKONW MAaTE€MaTHUYECKOW IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAsS OSCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3nYecKoro BOCIUTAHUS:

chOpMHUPOBAHHOCTh YMCHHUS TPUMEHSATH MaTEMaTHYECCKHE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0e30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, pEeryisipHas (U3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIHLHOM JESITEILHOCTBIO;

6) TPy10BOI0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  JESITEIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeri mnpodeccnr W peanu30BbBIBATH COOCTBEHHBIC IKHU3HEHHBIE TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4YeCKOMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphl, ITOHHUMAaHHE BJIUSHUS
COI[MATIbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpelbl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMAaTHYeCKUX 3HAHWUW IS pelieHus 3agad B o0JacTu
OKpYJ)Karolel cpenbl, IJIAaHUPOBAHUE IIOCTYIIKOB M OIICHKH HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHUMAaHUE
MaTeMaTHYECKOW HayKHd Kak cdepbl 4YeIoBEUECKOW IeATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJCTBOM TO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTh
WHJIMBUIYJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aeiicTBU:

BBISIBJIAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABINBAThH CYIIIECTBEHHBIN MpPU3HAK Kiaccu(UKaIuy,
OCHOBaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U MOPeoOpa3oBBIBaTh  CYXKIACHHUS:
YTBEPAUTEIbHBIE U OTPULATENNbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(IpsiMbI€ U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpaTh Ccrnoco0 penieHus ydeOHOW 3ajgadu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOASAIMK ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpPEYHE,  MPOoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, apPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTo 00BEKTa, SIBJIICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBICHUSIMU, IIPOLECCAMU;

CaMOCTOATENbHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NPOBENEHHOTO  HAOJMIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBaTh  JOCTOBEPHOCTh
MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, & TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunpopmanueii:

BBISIBIIATH A€(UUNTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJI OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popMmax,
WUTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATH HaJEKHOCTD uHbOopMauu 1o CaMOCTOSITEJIBHO
chOpMyYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
Heas MU OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCbMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJyYEHHBIN pE3yJIbTAaT;

B X0/e 00CYXJI€HUS 3a/1aBaTh BONPOCHI MO CYLIECTBY OOCYKIA€MOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pEILIEHHUs], COIMOCTABISATh CBOU CYXIEHUA C CYKICHHSAMU JPYTHX YYAaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4yMe€ U CXOICTBO MO3UILMN, B KOPPEKTHOU (opme
(bopMyIIMpoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMmar BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EeHTALUU U OCOOEHHOCTEN ay TUTOPHUHU.

PerynsiTuBHBIC YHMBeEpCcaJbHbIe Y4eOHbIe NeliCTBUSA



Camoopranusanus:

COCTaBIISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pElIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABbIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JAaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa 1EJIN U YCIOBUSAM, OOBICHITH MPUUUHBI
JIOCTHKEHUS WIIM HEJIOCTHIKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, MNPUHUMATh IIeJIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh MPOIECC M Pe3yJbTaT pPadOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHOBBIX GopMax padboThl (00Cyk aeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JEHCTBHUS C JIPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TIO0 OTACJIBHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOr0 aHATN3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH TOHITHSAMU: PAIMOHAILHOE YHCIIO, OCCKOHEYHAS
nepuoguyeckas JIpoOb, TPOIEHTHI, HWPPAIMOHATBLHOE YHCIO0, MHOXECTBA
pallMOHANIBHBIX U ICMCTBUTENIBHBIX YUCEN, MOYJIb AEHCTBUTEIHHOTO YUCIA;

MPUMEHSITh JIpOOM W TIPOLIEHTHI ISl PElIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUW U PEATIbHOMN KU3HU;

MPUMEHSTH MPUONKEHHBIE BRIYUCIICHUS, TTpaBUiIa OKPYTICHUS, TPUKUIKY U
OLICHKY Pe3yJbTaTa BbIYMCIICHUI;



CBOOOZIHO OMEpUPOBATHh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIB30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
NPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOO/IHO OIEPUPOBaTh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCITHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHIEHC
YKCIIOBOIO apTyMEHTA;

ONEpUpPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX yPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OIEpPUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOM,
MHOTOWIEH € UEeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHAThH
JIeJIeHe MHOTOWIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIeHus 3a/1a4;

CBOOOIHO ONEpUpOBAaTh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICH,
WCIIOJIb30BaTh CBOMICTBA ompenenurens 2 X 2 g BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENI JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJICJINPOBATh PEAJBHBIE CUTYallU! C TIOMOUIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpULl U OIpEACIIUTENEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsl TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPIKAIINX CTETIEHU C
pauMOHAIBHBIM [TOKa3aTeNIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jgorapu(pMUYECKUX BBIPAKEHUI;

cBOOOIHO OMNEpUPOBATh MOHATUSAMU: HPpPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
NEPEXO0B HJIM OCYILECTBIISAA POBEPKY KOPHE;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKre GopMyIIbl Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKCHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAuMbIE (OpPMyJbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA 1O YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajireopsl.

DOyHKUMH U TPapuKu:

CcBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aMMHO OOpaTHble (QYHKIUHM, KOMOO3umMs GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpaduKoB PyHKIINIH;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPENEICHUS U MHOKECTBO
3HaYeHUHN PyHKUNU, HYJIH PYHKIMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIIHH,
NepUoINYEcKUe (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTEHEHHAs] (PYHKIMS C HATypalbHBIM U
LeIbIM TOKa3zareneM, Ipapuk CTeNeHHOW (YHKUHMHU C HATypalbHbIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-OW CTENEeHH KakK (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHBIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U JPOOHO-JIMHEWHas
(GYHKIUH, BBITOJIHATE 3JIEMEHTAPHOE MCCIIEA0BAHNE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs1 PEIICHUS
YPaBHEHHU;

cBOOOIHO ONEpUPOBATh TMOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYX HOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YyHKUMA I MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpPHU PEIICHUH 3aJlay U3 APYTUX YyYEOHBIX MPEIMETOB U PEabHON
KU3HU, BBIpaXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEJIMYMHAMY;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHBIA U
HKCMOHEHIIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IPOIPECCUU ISl PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakrTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKACHMS MAaTEMaTHYeCKOro aHajiu3a KaK aHajlu3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINN;

cBOOOIHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (PYHKIIWMN ISl pELICHUS 3a]1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (DyHKIUH, 3HATh IPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM IS
pelieHus 3aad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peasIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PELICHUH 3a]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

CcBOOOJHO OMNEPHPOBATh TMOHATHUSIMU: OIpEAEICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
ypaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenus B 11 kiacce oOyd4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hagasia MaTeMaTHYECKOTO aHaIN3ay:

Yucsaa v BBIYUCTCHUSA:

cBOOOZIHO ONEpUpOBaTh TMOHATUSMHU: HATypalbHOE U LEJIOE YHUCIIO,
MHOKECTBA HATypaJbHBIX M IEJIBIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIHUMOCTU
uenbix yucen, HOJl n HOK naTypasibHBIX 4Mcen sl peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOIHO OMEpUpOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HATypaJbHbIC YMCIIA B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS,

CcBOOOIHO ONEpPUPOBATH MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUICEKCHBIE YMCIa B aireOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH TOHATHIMHU: HPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPAaBHCHUN U HEPABECHCTB;

peuarpb paloOHaJIbHbIE, VppalUOHAIBHBIE, II0KAa3aTeJbHbIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSIThH Tpauueckre METOJIbI JIs PEIICHUs YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIPAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ]1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIIOJb30BaHUEM ammapaTta aireopsl,
MHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DOyHKUMH U TPapuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA,

CTPOUTH TE€OMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO ~ OINEPUPOBATH TMOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
bynKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOI0 aHAJIU3A:

UCITIOJI30BATh MPOU3BOIHYIO JIJISl KCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIICe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMK HEMPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIy4YUIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, I
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS TIpoliecca, 3adaHHOro (GOpMyJIod WU
rpadukom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEePBOOOpAa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCISATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IN TIOCKUX (UTYp M 0OBEMBI TEJl C MOMOIIBIO HHTErpaa;

UMETh MpEJCTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHnaIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIE 3a7aud, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nvecKkoro xapakrepa, CpeJcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounuectBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenI
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIHS C 2 |
LIEJIBIM ITOKA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
WppanmonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkius. [TokasarensHble 10 |
yYpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapumuueckne ypaBHEHUs
6 TpuronomeTpruyeckue BoIpaXkeHUs U 2 1
ypaBHEHHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUU 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThbI pecypenr
| HccnenoBanne QyHKIHA ¢ TOMOIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TPUTOHOMETPHUECKUX (YHKITHIA. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanpHble, OKa3aTebHbIE U 24 |
norapuMUYECKHe HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucina 10 1
Cucremsl paluoHaAIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 2 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO Yyacos DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Koutpoapupie  Mpaxruyeckue fll3y'{eﬂml :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypes:
| MHOXeCTBO, orepanuu HajJ MHOKECTBAMH |
M UX CBOMCTBa
2 Huarpammesl Ditniepa-Benna 1
3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jijis peueHus 3ajaqd
Panmonansabie ynciaa. OOBIKHOBEHHEIC U
4 JECSTUYHBIE IPOOH, IPOLIEHTHI, 1
OecKOHEUYHBIE TIEPUOANYECKHUE JPOOH
Panmonansabie unciaa. OOBIKHOBEHHBIE U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJAHbIX 3a7a4
7 [Ipumenenue qpoOei U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbpHbBIC YKcia. PaimonanbHbIe U 1
HUppAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEMCTBUTEIIBHBIMH YK CIaMU
10 Monynb I€MCTBUTENBHOTO YUCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKpYIJICHHS, IPUKHAIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METOIbI PELLICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH H
HEPABEHCTB

15

16

17

MHOrouaeHsl OT OJTHON IEPEMEHHOM.
Jlenenue MHOTOUYI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeNbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM TMHENHBIX YPaBHEHHN

18

19

20

Pemenue cucrem JIMHENHBIX YpaBHEHUI

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHUIA.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Onpenennurens MaTpULbl 2X2, €ro
TEOMETPUUYECKUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TpuMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHBIX YPaBHEHUU




22

23

Penenne nmpukinaaHbIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemenue npukiaaHbIX 3a7a4 ¢ HTOMOIIbIO
CHCTEMBbI JINHEHHBIX YPaBHEHU

24

KonTtponsnas pabora: "PanmonanbHbie
ypaBHEHHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUH"

25

26

27

ODyHKIMS, CIIOCOOBI 3a1aHUs (QYHKITUH.
Bsanmuo o6patnbie pynkimn. Kommosumms
byHKIUH

I'paduk Pynkumuu. dnemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUN

OO6nacth ornpeaesieHus] 1 MHOYKECTBO
3HayeHud pyHkuuu. Hynm ¢pyHkuumu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UETHbie 1 HEUETHBIE PYHKITUU.
[lepnoauueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubosnsiree u HauMeHbIIIEe 3HAYCHUE
(GyHKIMH Ha IPOMEKYTKE

JluneliHasi, KBagpaTH4Has U IPOOHO-
AuHenHas QyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TPaPUKOB ATUX PYHKITUN

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

Crenens ¢ LICIBIM TOKa3aTelneM. buaom

34 HeroTona
CrenenHast QyHKIUS C HATYpaTbHBIM U

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabota: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEINEHU U €ro CBOMCTBA

33 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHHH,
COJIepKalNX CTENEHU U KOPHU
WppaunonansHbie ypaBHeHHUs. OCHOBHBIE

42 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALlMOHAIBHBIX
YpaBHEHUHU
UppanmonansHblie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PELICHUS UPPALMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPaBHEHHI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIbHBIX YPaBHECHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIbHBIX YPaBHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIbHBIX YPaBHEHUM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOMW CTETNCHH C
HaTypaJIbHBIM I10Ka3aTeNIEM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelleM
Konrponbnas pabora: "CpoiicTBa u rpaduk

51 KOpHs n-o¥ creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CrermneHb ¢ palluOHAIBHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [ToxazatenbHast GpyHKIMS, €€ cBOIiCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKIUN 115
peneHust ypaBHEHU N

57 Hcnonb3oBanue rpaduka QyHKIUN 115

pelIeHHs] ypaBHEHHI




IToxazaTennHBIE YpPaBHCHUA. OCHOBHBIE

58 METO/Ibl PEIIECHNUS T0KA3aTEIbHbIX 1
YpaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

59 METOJbI PEIIEHUS TTOKA3aTENbHBIX 1
ypaBHEHUU
[Toka3zarenbubie ypaBHeHUsI. OCHOBHbBIE

60 METO/Ibl PEIICHHS TOKA3aTEIbHbBIX 1
ypaBHEHUU

61 KonTtponpnas pabdora: "[lokazaTensHas |
¢ynkuus. [lokazarenbHbie ypaBHeHUS"

62 Jlorapudwm yucna. CoiicTBa norapugpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIE U HaTypaJIbHbIE JOTapH(PMBbI 1

66 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxkeHU, coaepKaInx !
aorapu@msl

69 [IpeoOpazoBanue BEIpaKEHUA, COASPIKALIMX |
jorapudmsl

70 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHkuus, €€ cCBOWCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduxa QyHKIUH 15 |

peuieHus ypaBHEHU N




Hcnons3oBanue rpaduka GyHKINUN A5

73 peLICHUs ypaBHEHUI
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBueHusi. OCHOBHBIC

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

76 METOBI peIIeHUS JIoTapu(HPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
JOTapu(PpMHUECKUX YpaBHEHUI

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX YpaBHEHUI

79 KonTponsnas pabora: "Jlorapudmuueckas
¢ynkus. Jlorapupmuueckre ypaBHeHus"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT'€HC U KOTaHI€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpEECIIEHUE TPUTOHOMETPUUECKUX

(YHKLNI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckasi OKpyXKHOCTb,

85 onpeJieJICHuEe TPUTOHOMETPUUYECKHUX 1
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanyre TPUrOHOMETPUUECKUX |
BBIpOKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpruUeCcKUX ypaBHEHUI 1

96 Pemenune TpUroHoMeTpUYECKUX YpaBHEHU I 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpuUECKUX ypaBHEHU I 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU I 1
KonTponbnas pabora:

101 "TpuUroHOMeTpHUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

ocjienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HUHAYKIOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. VicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus

106 beckoneyHo yObIBaromasi reoMeTprUIecKas
nporpeccust

107 Cymma 6eckoHeuHO yObIBaroIei
r€OMETPUUECKOM POTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. Dopmyina cI0KHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIMAIIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUM [l PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"IlocenoBarenbHOCTH U IpOrpeccun’”

112 HenpepriBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIHI

114 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIIUI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB ISl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB
118 MeTto MHTEpBAIOB ISl pEIICHUS
HEPABEHCTB
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIUH 1S pereHust 3a1a4
120 [TpuMeHeHne CBOMCTB HETIPEPHIBHBIX
(GyHKUMN 1715 pelIeHus 3a1aq
121 [lepBast u BTOpas Mpou3BOAHbIE (PyHKIUU
122 OrnpezenieHne, reOMETPUUYECKUM CMBICTT
MIPOU3BOIHOMN
123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOJHOMN
124 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIIUN
125 VYpaBHeHMe KacaTeabHON K rpaduky
byHKIMHA
OM3BOJHBIE 2JIEMEHTAPHBIX (QYHKIUI
126 I1
127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHIMA
128 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIUHU (PYHKIIUH
129 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIIUH
130 [TpousBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUH
OHTpOJIbHAs padoTa: OU3BOJIHAA
131 K 0 "I "
132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs

133 3HaHui: "OyHknun" !
134 Wrorosas koHTpoJbHASA paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AIINS |
3HAHHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
MCCIICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb M KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIJICIOBAaHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

[Ipumenenne npous3BOHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenre npou3BOIHOM K
UCCIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb Y DKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPHIBHON

(yHKIMHM Ha OTpe3Ke

Haxoxnenue HauOOJIbILIErO U




HaMMEHBIIETO 3HAUYCHHS HEITPEPHIBHOM
(GbyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIbIIEro U

HAaUMEHBIIETO 3HAUYEHUS HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

10

Haxoxneaue HauOoJIbILIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMU Ha OTPE3Ke

11

12

13

14

Haxoxnenne HanOoOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxnenue HanOoJbIIero 1
HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON
(GyHKIIUM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelieHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON [
HaXO0XIECHNs HaWIy4IlIero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[TpumeneHnne npou3BOIHOM IS
ompeieJIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION WK
rpaduKom

16

[Tpumenenne npou3BOTHOM IS
ompeie]IeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (OPMYIION UITH
rpadgukom




17 Kommnosumus hyHkmmi

18 Kommosurus ¢hyHKIuit

19 Komnozunus dyHkuit

20 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TIOCKOCTH

)1 I'eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX

)5 IlepBooOpasHbIe 1eMEHTAPHBIX (DYHKIHHA.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTEerpata

7 Brruucnenue onpenenéHHoro MHTerpaza
o gopmyine HoroTona-JleliOnuna

73 Brruncnenue onpeneia€éHHOro nHTerpaia
o ¢opmyne HproTona-JleiiOHua

79 [IpumeHneHue nHTerpaia g HaX0XKACHUS
IoMIaIel TIOCKUX QUTYp

30 [IpumeHneHue nHTerpaia g HaX0XKACHUS
00BEMOB reOMETPUUECKHX Tell

31 [Tpumeps! pemeHnit quddepeHraIbHbIX

ypaBHEHUH




[Tpumeps! pemenunit auddepeHIuaIbHbIX

32 .
ypaBHEHHHA
Matematuueckoe MOJEIUPOBAHHE

33 pealbHBIX MPOIECCOB C MOMOUIBIO
mudepeHIaTbHBIX YPAaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasnas u
uHTerpan”

35 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckne GyHKINHU, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckne GyHKINHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TrpapuKu
OT60p KOpHEHN TPUTOHOMETPUUECKUX

40 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHomMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTprUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Konrpomnsnas padora: "I'paduku

48 TPUTOHOMETPHUECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/BI PELLICHUS
MI0Ka3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
norapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

norapu)MIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppaMoOHATbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEeLLICHUS
UppalMOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
UppaMoOHATLHBIX HEPABEHCTB
60 OCHOBHbBIE METO/1bI PEeILICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaloOHAIbHBIX YPaBHEHHUH
2 I'paduueckue METObI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHH
63 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHbIX YpPaBHEHUN
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUUECKUX YpaBHEHUI
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnyueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padrmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX
YpaBHEHUI
I'paduueckue MeTObI pELICHHUS
69 MOKa3aTeIbHBIX U JorapupMUIecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX
HEPaBEHCTB

KonTponbnas padora: "UppannonanbHele,
NoKa3aTesbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiuiexcHele uncna. AnreOpanyeckas u
TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMIIJIEKCHOT'O YuCIIa

74

75

76

KomiuiexcHele uncna. AnreOpanyeckas u
TPUTOHOMETpHUEcKast (opMbI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0paxkeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TIOCKOCTH

N300parkeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJAMHATHOM TUIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMILIEKCHOTO YHCIIA

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII JJIA




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4y

Kontponbnas padota: "KommiekcHbie

82 "
qucna

83 HatypanbHble u 1enble uucia

84 HarypanbHblie u 11e51ble yncina

85 [IpuMeHeHne Npu3HAKOB ACIUMOCTH
LETBIX YUCE

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETBIX YU CE

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
nenbix uncen: HOJ u HOK

28 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LETBIX YHCEJI: OCTATKH 110 MOIYJIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NpU3HAKOB ACTUMOCTH

91 LEJIBIX YKCceN: aroput™ EBkiuaa mis
perieHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras padota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeJICTBUS

04 CucreMa 1 COBOKYITHOCTb YPaBHEHU.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW HPpaLlMOHATIBHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMU4IecKux
ypaBHEHUN

OCHOBHBIE METOJIbI PEIICHHSI CUCTEM U
100 COBOKYITHOCTEH Jorapu(pMUIecKux
YpaBHEHUI

IIpuMeHeHnEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3

101 pa3nMyuHbIX 00JacTel HayKu U peaslbHOM
YKWU3HM, HHTEPIIPETALUS TOJTYyYEHHBIX
pe3yJIbTaToOB

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3

102 pa3aMyYHbIX 00JacTel HayKu U peaslbHOM
JKU3HU, MTHTEPIIPETaLus OJy4YEHHBIX
pe3yJIbTaToOB




103

IIpuMeHEHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nuYHBIX 001aCTe HAYKH U PeabHOM
KU3HU, HHTEPIIPETALUS TI0Jy4CHHBIX
pe3yJIbTaToOB

104

105

Kontposbnas padora: "Cuctemsl
palMoOHAIBHBIX, UPPAIMOHATBHBIX
MOKAa3aTeIbHBIX U JOrapu(pMHIECKUX
ypaBHeHUH"

PanmonansHabie YpaBHCHU C ITapaMCTpaMU

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PannoHaneHbIE CUCTEMBI € ITapaMeTpaMu

HppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CCTEMEI C mapamMeTpaMu

112

113

Jlorapudmuueckue ypaBHeHus,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudecKkre ypaBHEHHUS C
rapameTpamMmu

115

Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu




116

117

118

TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMil C MOMOIIbIO YPAaBHEHUH C
napameTpamu

[TocTpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYallMi C OMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

119

[TocTpoeHue u uccnenoBaHue
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOM ITIPOI'PAMMBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

1.1

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmasl CpeaHeEro oﬁmero oﬁpasoBa}mﬂ

Yucia U BEIUMCIEHUSA

OHepI/IpOBaTB IOHATHUAMU: PpPaAlMOHAJIBHOC H I[CﬁCTBPITCJ'II)HOC quciio,
OOBIKHOBEHHAS U JACCATHUYHAsA I[p06b, IIPOLCHTHI

1.2

1.3

1.4

1.5

BeimonHATe  apudmMeTrHueckue  omepaluM  C  PAalUOHAIBHBIMH |
JIEHCTBUTEIBHBIMI YUCIIAMU

BreimonssTh HpI/I6HI/I)KéHHLIC BBIYUCJICHUS, UCIIOJIB3YS IIpaBUJId OKPYTJICHU,
ACJIaTh IPUKUIKY U OLICHKY pC3yJjibTaTa BBIYMCIICHHI

OHepI/IPOBaTL MNOHATHUAMUA: CTCIICHb C HCJIbIM IIOKA3aTCJICM, CTaHdapTHaA
Q)opMa 3aI1nucu HeﬁCTBHTCHbHOFO 4quciia, KOPCHb HaTypaHBHOﬁ CTCIICHU,
HCIIOJIB30BAaTh IMOAXOIAIIYHO (I)OpMy 3aI1ucu HeﬁCTBHTeHBHBIX YUCCII OJIA
PCHICHUA MPAKTUYCCKUX 3a1a4 U MPCACTABJICHUA JaHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOIO yIJa;
UCMOJNb30BaTh  3alMCh  HPOM3BOJIBHOIO  yIyla  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH

2.1

22

YpaBHEHHMS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YPABHEHHME, HEPABEHCTBO, LEINOE,
panuoHaAIbHOE, UPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

BeimonHaTe nmpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUHM M peraTh
TPUTOHOMETPUUYECKHUE YPABHEHUS

2.3

BoinonHATe mpeoOpa3oBaHUsl 1ENbIX, PAllMOHAIBHBIX U HPPaLlMOHATBHBIX
BBIDOKEHMM W pelmaTb OCHOBHBIE THIIBI LEJIbIX, PAaUUOHAIBHBIX U
VUPPALMOHAIIBHBIX YPAaBHEHUH U HEPABEHCTB

24

2.5

IIpuMeHATE ypaBHEHHMS W HEPABEHCTBA I PEIICHUS MaTeMaTHU4YeCKHUX
3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealbHOM KU3HU

MO,I[CJIHpOBaTL pCaIbHBIC CHUTyallUM Ha A3BIKE aJir e6p},1, COCTaBJIATH
BBIPpAXKCHUSA, YpAaBHCHH, HCPABCHCTBA II0 YCJIOBUIO 3aJavd, UCCICAOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM allliapara anre6pbl

@OyHKIMH U TpaduKu

3.1

32

OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3a1aHusl QyHKIMH, 00IaCTh
onpefieNieHuss M MHOXECTBO 3HaueHHi ¢yHKuuu, rpaduk dyHKIUY,
B3aMMHO OOpaTHbIE (PYHKIINH

OHepI/IpOBaTL MOHATUSAMU: YETHOCTh M HEYETHOCTh (I)yHKI_II/II/I, HYyJIn




(bYHKINHU, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUs] ypaBHEHUI
34 CtpouTth U yuTaTh rpaduKy TUHEHHOW (YHKUINHU, KBaAPATHUYHONW (YHKLINH,
CTeNeHHON (DYHKIUH C LIEJIbIM ITOKa3aTeIeM
Hcnonw3oBare rpaduku (GyHKOMNA IS WCCIICIOBAHHS IPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3ajad M3 APYruX Y4YeOHBIX HPEIMETOB U
peanbHOM JKHU3HHU, BBIpaXaTh (hOpMyJIaMH 3aBUCUMOCTH MEX/1y BETUYNHAMHU
4 Havana marematnueckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIBHOCT, apudmMeTHueckas W
’ reoMeTpuyecKas Iporpeccuu
40 OnepupoBaTh MOHATUAMHU: OECKOHEUHO YyOBbIBalomas TeOMeTpHyYecKas
’ nporpeccusi, CcyMMa 0€CKOHEUHO yObIBaIOIIEH reOMETPUIECKON POrpeccHu
4.3 3aaBaTh MOCIEA0BATEIHLHOCTH PA3IMYHBIMU CIOCOOAMHU
44 Hcnonp30Barh CBOMCTBA MOCIENOBATENIBHOCTEM M MPOrPECCUU IS
' pelleHUs peabHBIX 3aja4 IPUKIAIHOTO XapaKkTepa
5 MHokecTBa 1 JIOTUKA
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEPAIIUN HAJl MHOXKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar s ONHCaHus
5.2 peabHBIX MPOILECCOB M SBJICHUM, IIPH PEUICHUH 3a]a4 U3 JPYTUX y4eOHBIX
IIPEIMETOB
53 OnepupoBaThb  MOHATUSMHU:  OMpEJelieHue, Teopema,  CIEJCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsIeMOro .
00pa3oBaTeIbLHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
OnepupoBaTh MNOHATHAMM: HaTypalbHOE, LEJIO€ YHNCIO; HCIOIb30BaTh
1.1 IPU3HAKNA JCIMMOCTH LENbIX YHUCEN, DPA3JIOKEHHE 4YHUCIIa Ha IPOCThIE
MHOKUTENHN JUIsl pELICHUS 3a1a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMHU: Jorapudm 4ducia, AECITUYHBIE U HaTypalbHbIE
’ sorapuMbl
2 VYpaBHEHUS U HEpaBEHCTBA
[IpumeHsiTh  CBOMCTBa CTENEHHW [UISI TPeoOpa3oBaHUs  BBIPAKEHUIH,
2.1 ONepUpOBaTh MOHATHUSAMHU: I[OKa3aTeIbHOE YpaBHEHHE U HEPaBEHCTBO;

pe€miaTb OCHOBHBIC TUIIBI ITOKA3aTCIIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB
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BoimonHATe TmpeoOpa3oBaHMsl BBIPAKEHUN, COAEPIKAIIMX JIOTapU(MBI,
OIEepUpPOBaTh MOHATUSAMU: JIOrapu(MUUYECKOe YpaBHEHHE U HEPABEHCTBO;
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMUUECKUX YPaBHEHUM U HEPABEHCTB

23

24

2.5

Haxoauts perieHus npocTeimux TPUrOHOMETPUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATHUAMH: CUCTEMA JIMHEMHBIX YPaBHEHUU M €€ peLIeHuE;
UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUM I PEIICHUS MPAKTHYECKUX
3a1a4

Haxonute penieHust npoCcTENIIMX CUCTEM U COBOKYITHOCTEW PallMOHAIbHBIX
YPaBHEHU U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYalldd Ha SI3bIKE alnreOphl, COCTaBIATh
BBIPAQXKEHHUS, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI [0 YCIIOBHIO 3aJ1ayH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arniapara ajireopbl

3.1

OyHKMK U rpadguku

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKLHH, TOYKH SKCTpeMyMa (yHKIMM, HauOoibliee U
HalMEHblIee 3Ha4eHUs (PYHKIMM Ha IOPOMEXKYTKE; HMCIIOJIb30BaTh MX MJIS
uccieoBaHus QyHKIMH, 3aJaHHON rpaduKoM

3.2

OnepupoBaTh NOHATHAME: TPAapUKU MMOKA3aTEIBHON, JOTapUPMHUUECKON H
TPUTOHOMETPUUYECKMX (PYHKIMI; W300pakaTh WX Ha KOOPAMHATHON
IUIOCKOCTH U UCIIOJIb30BATh I PELLICHUS] YPAaBHEHUIN U HEPABEHCTB

33

34

N300pakaTh Ha KOOPAMHATHOH IJIOCKOCTH Tpa)MKK JIMHEHHBIX YpaBHEHHHA
Y UCITOJIB30BAaTh UX JUJIS PELICHUs CUCTEMBI JIMHENHBIX YPABHEHUI

Hcnonw3oBath rpaduku (GyHKUMHA IS HUCCIENOBAHHS MPOIECCOB U
3aBHCUMOCTEH U3 IPYTUX yUEOHBIX TUCIUTUIMH

Hauana MmaTemMaTu4yeckoro aHainsa

4.1

4.2

4.3

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs (QYHKIMSA, TPOU3BOIHAS (DYHKIUH;
MCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON [
pelieHus 3aaad

HaxonuTe  MpoM3BOAHBIE  3JEMEHTapHBIX  (QYyHKIUH,  BBIYMCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEIEHHS, YACTHOTO (DYyHKIMH

Hcnonp3oBaTh  NPOM3BOAHYIO  JUIsL  WCCIENOBaHUS  (YHKIMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHSTh PE3YJIbTAaThl HUCCIEIOBAaHUSA K
MOCTPOCHMIO IPahuKOB

4.4

4.5

4.6

Hcnonp30BaTh MPOM3BOJHYIO U1l HAXOXKJIEHUS HAWIy4IIero peuieHusl B
MPUKIIAIHBIX, B TOM YHCJIE COI[HAIIbHO-DKOHOMUYECKHX, 3a7jauax
OnepupoBaTb MNOHATUSIMH: TEpBOOOpa3Has M HWHTErpai; IOHUMATh
reoMeTpUYecKuil U (pU3MYECKHii CMBICIT HHTETpaja

Haxoauth mepBooOpa3Hbie dJIeMEHTApHBIX (PYHKIIHIA, BEIYUCIATH HHTETPAT
o popmyne HeroTona — Jleitbnuna

4.7

Pemars MNPUKIAAHBIE 3aa4i, B TOM YHUCIIC COLUAIbBHO-DKOHOMHWYCCKOIro "
(u3r9ecKoro xapakrepa, CpeJICTBAMU MATEMAaTHYECKOTO aHAIIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Kox
1 Yucna v BBIYMCICHUS
Panmonanbupie  ymcna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, IPOLECHTHI,
11 OeCKOHEUHBIE MEPHOANYECKHE TPoOH. Apr(METHIECKHE OTIEpPauy ¢ pAIlMOHATLHBIMU
' qucIaMu, IpeoOpa3oBaHUs YUCIOBBIX BeIpaskeHU. [Ipumenenue npobeii u mpoueHToB
JUISl pEIICHUS IPUKIIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUN U peaJIbHON XKU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC YiCca. ApUpMETHIeCKHe
1.2 | omepauuu c AeMCTBUTENbHBIMU uuciaMu. [IpuOnmKEHHbIE BBIUMCIECHUA, IpaBUIIA
OKpYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIUYMCICHUN
Crenensb ¢ nenbsiM okaszaresneM. CtangapTHast GopMa 3anicH AeHCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuied (Gpopmbl 3amucu A€UCTBUTENbHBIX YUCEN Ul PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbBIX
14 Apudmernueckuil KOpeHb HaTypaibHOH cTeneHu. JleWcTBUsS ¢ apupMeTHYeCKUMU
' KOPHSIMM HaTypaJIbHOU CTEIICHH
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
apKTaHT€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITPe0Opa30BaHUs
2 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX BbIpaxeHUil. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyJIbI
)3 VYpaBHeHHE, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
24  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPaBHEHNUN 1 HEPABEHCTB
2.5 Pemrenne nppalimOHaIBHBIX YPaBHEHNUN U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUN
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKUX 3aJa4 U 3a/1ad U3
' pa3IMyYHbIX 00JacTel HayKu U pealbHOM JKU3HU
3 @yHKUUHU U TpadUKU
31 OyHkus, crnocoObl 3amanus ¢GyHkiuu. ['padux ¢yHkumu. B3aumHo o0paTHBIE
' GyHKIUHA
39 OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHuWH Qynkuun. Hymm ¢yHkimu.

[TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PyHKINUN




33 CrenenHast (GyHKIHMS C HATYpaJbHBIM H LIENbIM IoKa3aTeneM. EE cBoiicTBa u rpaduk.
' CgoiicTBa U rpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpudeckas OKpPY)XHOCTb, OIpEICIIEHHE TPUTOHOMETPUUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUS  OCIENOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
4 | TEOMETpHYeCKas MpOrpeccHs. CymMa OecKOHEYHO YOBIBAIOLICH TIe€OMETPUYECKON
' nporpeccur. dopmyna cIoXKHBIX NpoLEHTOB. lcmosib30oBaHME MpOrpeccuu s
pEellIeHNUs PeabHBIX 3a7a4 IPUKIAJHOIO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanud Haj MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCAHHUsSl pealibHbIX
MIPOLIECCOB U SIBIICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
52 Ornpenenenne, Teopema, CleACTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kona IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
1.1 Hatypanbnble u nensie uncina. [Ipu3Haku 1eNMMOCTH LIETIBIX YNCEN
1.2 Crenens ¢ pallMOHATBHBIM MoKa3arenaeM. CBOWCTBA CTETICHH
1.3 Jlorapudm uncna. [lecaTnynble U HaTypajibHbIE JOrapupMbl
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIMX JIOTapU(HMBI
2.2 [Ipeo6pa3oBanue BbIpaXkeHUH, COAEpPKALUX CTENIEHU C pAllMOHAIBLHBIM [TOKa3aTeleM
2.3 [TprMepBl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHHH. PelieHne npukiaaHbIxX 3a/1a4 ¢ IOMOIIBIO CHCTEMBI
' JIMHENUHBIX YPaBHEHUN
2.7 CucTtembl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB
)8 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a/1a4
' ¥ 33/1a4 U3 Pa3InYHbIX 00JIACTEeH HAYKU U pPeaIbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuoanueckue ¢yHkuu. IIpomMexyTKM MOHOTOHHOCTH (DYHKIIUH.
3.1 MakcumyMbl U MHUHUMYMbI (yHKiuu. HauOomnbinee M HauMeHbllee 3HAUYEHUE

(GYHKIIUN Ha IPOMEXKYTKE




3.2 Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U rpaduKu
3.3 [TokazaTenpHas u orapudmudeckas QyHKIIUN, KX CBOMCTBA U IpauKu
34 Hcnonp3oBanue rpadukoB GyHKIMN IS peIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpagukoB GyHKIHHA U1 UCCIIEAOBAHMS IPOLIECCOB U 3aBUCHUMOCTEH,
35 KOTOpbIE BO3HHKAIOT NpPU pEIIeHUH 3a7ad W3 JPYTHX YYEOHBIX INPEIMETOB H
peanbHOU KU3HU
4 Hayana marematnueckoro aHaiansa
4.1 HenpepoiBable QyHKITMN. MeTOx MHTEPBAJIOB JIJIsl PEIICHHS] HEPAaBEHCTB
4.2 [TpownsBoanas ¢pynkuuu. ['eomerpruecknii 1 GU3NIECKUA CMBICIT TPOU3BOTHON
43 [IpousBoanbie 3neMeHTapHBIX (QyHKUUH. DOpMynbl HAXOXKICHHUS TMPOU3BOIHOMN
' CYMMBI, IPOU3BEIECHUS 1 YACTHOTO (DYyHKIIHI
[IpumeHenne mTPOM3BOMHONW K UCCIEAOBAaHHIO (YHKIMH HAa MOHOTOHHOCTb U
4.4 9KCTpeMyMbl. HaxoskaeHnne HaumOOoJbIIer0o W HaMMEHBIIEro 3Ha4eHus (QYHKIUU Ha
OTpe3Ke
[TpuMmeHeHrne NTPOU3BOJHON I HAXOXACHUS HAWIYYIIEro PelleHUsl B NPUKIATHBIX
4.5 3ajavax, Uil ONpEAeNeHHs CKOpPOCTH IIpoliecca, 3aJaHHOro (opmyso uiu
rpaduKom
4.6 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX
47 WuTerpan, ero reoMeTpuueckiii 1 (GU3NYECKHUd CMBICI. BrruucieHne nHTerpaia mo

dbopmyne Hetotona — JleiiOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeHEro 0011ero
o0pa3oBaHus

Bnanenne MeronamMM J0Ka3aTenbCcTB, aNrOpUTMaMM pELIEHUs 3ajad;
yMeHue (GOpMyJIHpOBAaTH W ONEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEICTBUE, CBOWCTBO, IPU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, MPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOHM WHJIYKIUY;
IPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS MPH PELICHUH 3aj]a4, OLIEHUBATh
JIOTUYECKYI0  NPAaBUIBHOCTb  PACCyXJCHUW; yMEHHE  OIEepUpPOBATh
HOHATUSMH: MHOXECTBO, IMOAMHOXXECTBO, ONEpali HaJ MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar i
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JpYyrux y4eOHbIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad HA IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3lInYHBIMU COCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a1

YMeHne omnepupoBaTh MOHSTUSAMH: HATYpallbHOE YHCIO, LEJ0e YHUCIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAbHON CTENICHH, CTETICHD C
palfoHaIbHBIM TOKAa3aTelieM, CTETEeHb C JCWCTBUTEIbHBIM MOKA3aTeNIeM,
norapuM dYHCIa, CHHYC, KOCHHYC W TAaHTEGHC IPOWU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAJIBHOE YHCIIO, HPPANMOHAIBHOE YHCIIO,
MHOKECTBA HATYpalbHbBIX, LEJbIX, PalMOHAIBHBIX, JICHCTBUTEIHHBIX
YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIITUN OOIIHIA
JIenuTelh W HauMEHblee oflliee KpaTHOe, anroputMm EBkanaa mpu
pE€IICHUHN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMHU
CUMCIICHUS; YMEHHE BBITIONHATH BBHIUMCIICHUE 3HAUCHUH U peoOpa3oBaHus
BBIPAKEHHN CO CTEeNEeHsSIMU H Jiorapudmamu, mpeoOpazoBaHus IpOOHO-
palioOHaTbHBIX  BBIPAXKEHUH; yMEHHE  ONEpPUpPOBaTh  MOHSATHUSMHU:

noCICa0BaTCIBbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIass TE€OMETpUYECKass IPOrpeccus;
yYMEHHE 3a/1aBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPpPEHTHBIX (hOpMyJI; yMEHUE ONEepUpPOBATh MOHATHAMU: KOMIUIEKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOIUTH apu(METHUECKHE JACHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEIN; OIEpUPOBATh
HNOHATHSIMM:  MaTpuua 2x2  wu  3X3, omnpeaenuTesb  MaTpHIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

VYMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HpPpalMOHAJIbHbIC,
MoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(MHUYECKHE, TPUTOHOMETPUIECKUE
YPaBHEHHs M HEPABEHCTBA, MX CHUCTEMBbl, YMEHHE OIIEpUPOBATH
MOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IPEoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YypaBHEHHS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PAa3JIMYHBIX IPUEMOB; pPELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBl C I1APAMETPOM; IIPUMEHSATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMBI U1 PELIECHUS MaTeMaTHYECKHX

3a71a4 M 3a/1a4 U3 PA3IMYHbIX 00J1acTel HAYyKU M peabHON )KU3HU

YMeHue omnepupoBarth MOHATUAMH: (QYHKIUS, YETHOCTh (PYHKIIHH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GYHKIUHM, SKCTpEeMyM (QYHKIMH, HauOOJIbIIEe U HAaWMEHBIIEEe 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HenpepbIBHas (YHKIIHMs, aCUMITOTHI Tpaduka
GyHKIUM, TiepBas U BTOpas NpOU3BOJHAs (YHKIUH, T€OMETPUUYECKUN U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, IepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaxXOAUThb ACUMNTOTHI rpapuka (QyHKIMH; YMEHHUe
BBIUNCIATh  NPOM3BOJHBIE  CyMMBI, TNPOM3BEINECHMS, YacTHOIO U
KOMIO3UIMN (DYHKUMH, HAXOJUTh ypaBHEHHE KacaTelbHON K Trpaduky
(GYHKIMY; yMEHHME HaXOIUTh HPOU3BOJIHBIE 3JEMEHTApHBIX (QYHKIHII;
YMEHHE HCIIONb30BaTh MPOU3BOJIHYIO JJIsi HCCIEAOBAHUS (DYHKIMH,
HaXOJUTh HauOONbIIME W HAaWMEHbIIME 3HAueHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUJIEHOB C HMCIOJB30BaHHWEM ammapara MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh MPOU3BOIAHYIO JJI HAaxXOXACHHUS HAWIydILIEero
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKHUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOOuTh ILIomaau U 00BEMBI (I)Hl“yp C IIOMOIIBIO




HUHTCrpaga;, HNpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX ypaBHEHUN

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIIUSA,
KOMIO3UIMS (DyHKIMHA, JWHEHHas QYHKUWS, KBaapaTU4Has (QyHKIUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETPUYECKHE
¢dyHKIMU, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMH, TOKa3aTelbHas M
jgorapupmuueckass (QYHKIMH; YMEHUE CTPOUTh TIpapUKH H3YUYEHHBIX
GyHKUMH,  BBINOJHATH  nIpeoOpa3oBaHuss  rpaduKoB  (QYHKUHUH,
UCIOJIb30BaTh Tpa(UKK U1 U3yYEHUs MPOLECCOB U 3aBUCUMOCTEH, MpHU
pelIeHNH 33734y W3 JAPYIHX Y4eOHBIX MpPEAMETOB M 3a/1ad M3 pealbHOU
KHU3HHM; BbIpaXaThb (OpMyJaMH 3aBHCHUMOCTH MEXJy BEJINYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA U rpaduKu (YHKUMHA JUIsl pellieHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ MapaMeTpamMu; H300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHO’KECTBA PELICHUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33J]a4d U3 O0JIACTH YHpPAaBJIEHUS JUYHBIMH U CEMEHHBIMU
(buHaHCAMM); COCTaBJISATh BBIPAXKEHHUS, YpPaBHEHMs, HEPaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHIO 3aJa4dd, HCCIENOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBAONOAOOHOCTh pPE3yJbTATOB; YMEHHME MOJEINPOBATh
peanbHbBle CUTyallMd Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH NOTYUECHHBIA pe3yIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHUE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalKIo, IPEJCTaBICHHYI0 B TabaMIax, Ha AUarpammax, rpadukax,
OTpaKaroIllyl0 CBOWCTBA pEaJIbHBIX IPOLECCOB U SIBJIEHUI; MPEICTaBIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMWIl W  JAuMarpaMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM TIpadUuyecKux
METO/IOB M AJIEKTPOHHBIX CPE/CTB; rpauuecKu Mccae10BaTh COBMECTHbBIE

HaOJIOZICHUS C TTIOMOIIBIO TUarpaMM pacCeUBaHUs 1 JTMHEHHON perpeccun

VYMeHne onepupoBaTh MOHATHAMU: CIy4alHBIA OIBIT W CIIy4ailHOe

CO6LITI/Ie, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I${; YMCHUC BBIYHUCIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpapUUeCKUX METOJIOB; INPHUMEHSTh
(GOpMyJIBI CIOKEHHS W YMHOXCHHS BEPOSTHOCTEH, (OpPMYIly IIOJHON
BEPOSTHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEepUpPOBATh
NOHATUSMH:  CllydaiiHas BEJNMYMHA, paclpelesieHue BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, MUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlydallHOW  BEJWYMHBI, (QYHKIMHA  PACOpEleNiCHHss W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAIBHOTO PACHpEICICHHI; YMCHNE
UCTIOJIb30BaTh CBOMCTBA M3YUYECHHBIX pAcHpeAeieHUN s PEUIeHUs 3ajad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMI; yMEHHE TPUBOJIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SBICHUSAX; YMEHUE
OTIEPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIO COUYCTAHUU,
YHUCIIO  TNEPeCTaHOBOK, OmHOM  HpIOTOHA; yMEeHHE  NPUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS U PEIICHUs 3ajad; OICHUBAThH
BEPOSTHOCTH PEaJIbHBIX COOBITHH; COCTABIATH BEPOSITHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT

YMmenue onepupoBaTh MOHSATUAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIia, IJIOCKUN YroJl, IByIpaHHbIN
YroJI, TPEXTPaHHBIN yIroJl, CKPEUIMBAKOIIUECS MPSAMbIC, MAPAJIIEIbHOCTh U
NEePHNEHAUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEHM, yTrod MEXIy NpSIMbIMH,
Yrojl MEXAYy MNpsIMOM M TUIOCKOCTBIO, YTrOJd MEXKIY IUIOCKOCTSIMH,
pacCTOSHUE OT TOYKM JIO IUIOCKOCTH, PACCTOSHUE MEXAY MNPSIMBIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHE HCIOJb30BaTh IMPU PEIICHUU
3aa4 u3ydeHHbIe (DAKTHl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHpPA; CTPOUTh MaTEMaTUUYECKUE
MOJENIA C TOMOILIBID TE€OMETPUYECKUX MOHATHM M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpb, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOTIOIDAaHHUKA,
Ky0, mMapajenenumnesa, Opu3Ma, NOHpaMuaa, (purypa U TOBEPXHOCTh
BpallleHHs, LWIMHIpP, KOHYycC, wmap, cdepa, miomans chepsl, IUIOMmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHycCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUleNIenuneaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,
KOHycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYEHMs] KOHyca W IWJIMHIpA,

napajijiCJibHbIC OCH WJIM OCHOBAHWIO, CCYCHHC 1IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTHb CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpHl M HOBEPXHOCTH
BpAICHUS, UX CEUCHHS, B TOM YHUCIIE C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CAMOCTOSATEIHLHO
(bopMyIHpOBaTh ONpPEENCHHS U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATH WIIU
OlpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh TOHSATHUSMH: JIBWKEHHE B  IMPOCTPAHCTBE,
HapaJuieJbHbI MEPEHOC, CHMMETPHUsl Ha IUIOCKOCTH W B NPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TMOMO00MS, TONOO0HBIE QUTYPBI;, YMEHUE
pacro3HaBaTh paBHbIC U MOAOOHBIC (UIYPbI, B TOM YHCIE B MPUPOIE,
UCKYCCTBE, apXUTEKTYPE; UCIO0Ib30BaTh FT€OMETPHUYCCKHAE OTHOLICHUS TIPU
pelICHUU 3a[a4; HAXOAUTh I'€OMETPUYCCKHE BEIMYMHBI (IJIHMHA, Yrod,
oAb, 00bEM) MPH PELICHUH 33734 U3 JPYTHX YYCOHBIX MMPEIMETOB U
U3 peaJbHON JKU3HU; YMCHHE BBIYUCISTH TI'€OMETPUYCCKHE BEITHMYMHBI
(uMHa, yroi, IUOm@AIb, O0BEM, IUIOUIAh MOBEPXHOCTH), HCHOJIB3YS
U3y4YeHHbIe (OPMYyJIBI M METOIbl, B TOM YHCJE: IUIOLIA/Ib MOBEPXHOCTH
nUpaMUzIbl, TPU3MBI, KOHYCa, IWIMHApA, IUIomaas chepsl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO ~ Tapajulelieluneaa, MUPAaMUIbBL, [PU3MbI, LWIHHIPA,

KOHYca, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOJIO0OHBIX QUTYp

12
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VYmMmenune ONCprUpOBaATh MHOHATUAMU: MPAMOYTOJIbHASA CUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, pa3JIOKCHHWE BEKTopa Mo 0Oa3wucy,
CKaISIpHOE TPOW3BEJCHHE, BEKTOPHOE TMPOM3BEICHUE, YO MEKIy
BCKTOpaMH1; YMCHUC HCIIOJb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adaq U 3a/la9 ApYyTUX y‘Ie6HBIX npeamMeToOB

YMmenune BI)I6I/IpaTB HO)IXO)IS[HII/Iﬁ MECTOA IJId PCIICHUA 3aja4r; TIOHMMAaHHEC
SHAYUMOCTH MATCMATUKH B HU3YUYCHHUU MNPUPOJHBIX H O6IJ.I€CTBCHHBIX
mponeccoB u SIBHeHI/Iﬁ; YMEHUEC PACIIO3HABATh IIPOABICHHUEC 3aKOHOB
MAaTCMaTUKHU B UCKYCCTBC, YMCHHUC IMMPUBOJUTH IMMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaT€MAaTHYECKOW HAYKH




INIEPEYEHD 9JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnble u nensle yncina. IIpusHaku 1eIMMOCTH LENbIX YU CET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
13 Apudmernuecknii KOpeHb HATypalIbHOU cTerneHu. JeHCcTBUs ¢ apu(pMeTHIECKUMU
' KOPHSIMUM HaTypajlbHON CTENEHU
14 Crenens ¢ 1enpiM nokaszarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETEHU
L5 CuHyC, KOCMHYC M TaHI'€HC YHCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTndynble U HaTypajibHbIE JOrapupMbl
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BIYMCICHUI
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle n 1poGHO-paliiOHaIbHbIE YPAaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckrne HEpaBeHCTBA
2.9 CucTembl 1 COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Marpuiia cucTeMbl IMHEWHBIX YpaBHEHHA. ONpenenuTesIb MaTPUIIbI
3 @yHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanHus ¢yHkuuu. ['padux ¢ynknuu. B3ammuo oOpaTHbIE

>l ¢ynkuuu. Yétheie n HeuéTHbIe PyHKIMU. [leprnogmueckue GpyHKIuM
OO6nacTp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkumud. Hymm ¢dyHKmm.
) [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DyHKIUH.
' MakcumMymbl U1 MUHUMYyMBbl (QyHKUuM. HanGonbliee M HauMeHbllee 3Ha4YeHUE
(YHKLIHU Ha IPOMEXYTKE
13 CreneHHas (QyHKUMSA C HaTypaJllbHbIM M LedbIM Ioka3ateneM. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [Noxa3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcuMmMnToThl rpadukoB ¢yHknumidi. CBolcTBa  (YHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenpbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpudeckas mporpeccuu. @opmyria CI0XKHBIX MPOLIEHTOB
4 Havana maTemaTnueckoro anaimsa
4.1 [TpousBonnas Gynkuun. [IponsBoaHble 31eMEHTApHBIX GYHKLINN
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluy HajJ MHOKecTBamMu. J{uarpammer Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCT
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha INIOCKOCTU
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpAILLIEHUS
7.5 KoopauHatsl u BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISl YYEHUKA:

AJire0pa u Hayaj1a MaTeMaTHyeckoro anaiausa. 10-11 kiaccel. (0a30BbIi U
yriyoJjennsiii ypoBuu) - Aaumos A.lIll., Kosasrun FO.M. u ap.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA:

AureOpa u HayaJIa MATEMATHYECKOT0 aHaJIu3a. MeToanyeckue
pexoMenganuu. 10-11 kiaacesi - @exoposa H.E., TkaueBa M.B.
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