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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHwMs,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEeUYMBAET MHCTPYMEHTAJIbHYIO 0azy Juis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HICTOPUH, CIIOBECHOCTU U JIPYTUX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM SA3BIKOM COBPEMEHHOH HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOr'o aHaJv3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJCHUSA 3aKOHaMH (PU3UKU, XUMHUU, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, JOKa3bIBATh
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIHUN U PacCyXIaTh JEAYKTHBHO, HUCIIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CHUTyaluH,
WHTEPHPETAllMd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMHU U UX aBTOPaMH.

VY4eOHblil Kypc 00danaeT 3HAYMTENbHBIM BOCIHUTATENIBHBIM MOTEHIHAIIOM,
KOTOpPBI peanu3yeTcs Kak 4depe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOITUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOM
JEATECIIbHOCTH, TpeOyromed MpoAOKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku oOOydeHHs] anredpe W HadajllaM MaTeMaTH4eCKOro
aHaJIK3a JICKUT JAEATEIbHOCTHBIN MPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YE€CKOTro
aHaJIKM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIbHO-METOAUYECKUE TUHUMU: «YHucna
U BBIYUCIICHUS», «DyHKINUU U TpaduKu», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTH4eCcKoro aHanusza», «MHo)kecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEP)KATEIHPHO-METOANYECKHE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHM MABYX JIET
oOydeHHUs] Ha YpOBHE CpEIHEro oO0IIero oO0pa30BaHUS, €CTECTBEHHO TOTIOTHSISA
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMH W paszaenamu. JlaHHBINA
y49eOHBI KypC SBISETCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
collepKaHNEe HECKOJIbKUX MAaTeMAaTWUYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHUYECKUA aHAIM3, TEOpUs MHOXKECTB, MaTeMaTH4YeCKas
jgoruka m apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT Bcé Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaToM, Y HUX MOCJIEeI0BATEIHHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEMaTHYECKyI0 MOJEIb pPeallbHOU
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YICOHOTO Kypca, IS
pElIeHUs] CaMOCTOSATEIBHO CHOPMYTUPOBAHHON MaTeMaTUYECKON 3a7auM, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTebHO-METOANYECKass JTUHUAS «Uucia ¥ BBIYHCICHHS» 3aBepIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMINX B CEOsI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHWCIa, YMEHWE JenaTh NPUKUAKY, BBIMOIHATH MPHOIMKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMbIe OOYy4YalOmMMUMCS MHOXECTBA HATYPaIbHBIX, IEJIBIX,
palMOHAIBHBIX W JCUCTBUTEIBHBIX  YHCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX YHcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My cIelnu(pUYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX M UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEpaINH, a TaKKe
U3BJICUCHUE KOPHS HATypallbHOM CTETEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS Pa3IUYHBIX 3a/1a4
dbopMHpyeTCsT TIPENCTABICHUE O €AMHCTBE MaTEMaTUKH KaK HayKH M €€ poju B
MOCTPOCHUU MOJIENICH PEaJIbHOTO MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHUE |
KOHKpETH3aITHSI.

Jluaus «YpaBHEHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXIOM
paznene I[lporpaMmpl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3amad. B
pe3ynbrare OOydYaromiuecss OBJIAACBAIOT PA3IMYHBIMA METOJIAMH  PEIICHUS
palMoOHaNbHBIX, HMpPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMUUYECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepKammx mapamerpel. llomydeHHBIE YMEHHS IIMPOKO HCIOJB3YIOTCS MPH
UCCIeNOBaHNH (DYHKIMA C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUHA TPUKIATHBIX



3a]a4 U 3a]a4 Ha HAXOKJIEHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHas JIMHUS BKIIIOYAeT B ce0sl Takke (OPMUPOBAHUE YMEHUN
BBIIIOJHATH  pacu€rel 1o  (opmynaMm, nOpeoOpa3oBaHUs  PaLUOHAIIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKaIINX CTENEeHU U Jorapudmbl. braronaps W3ydeHHIO anredpanyeckoro
Marepyaja IPOUCXOJWUT  JAJBHEWIIEE  pa3BUTHUE  AJTOPUTMUYECKOIO U
abCTPaKkTHOTO MBILUIEHUs OOyyaroumxcs, (pOpMHUPYIOTCS HaBBIKU JE€TyKTHUBHBIX
paccyxaeHudd, paboTl ¢  CHUMBOJBHBIMH  (QopMamu,  MPEICTaBICHUSA
3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. Anre0Opa
npemyaraetT 3(QQEKTUBHbIE HMHCTPYMEHTHI JUIsl PELIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToauueckass JUHUAA «DyHKIMH W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a7aET MOCIIEI0BATENBHOCTh U3YUEHUS MaTepuania. M3ydenue cTerneHHou,
NOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLNH, UX CBOICTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMU JUIsl pelleHus 3aJad U3 APYTUX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK M C pEIIeHHWEeM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3iMYHBIMM BEJIMYMHAMHU, HCCJIENOBaTh IOJNY4YEHHbIE (DYHKIHMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUIN
Y HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast nuHus «Hadana MareMaTnyeckoro aHaiu3a MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MAaTeMaTHMYeCKHX, TaK U MPUKIAJHBIX 3a]1ad,
JOCTYMHBIX O0OYyYarOIIUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIMA, OMPEAENATh WX HAWOONBIINE W HAUMEHBIITUE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU GUTyp U OOBEMBI TEd, HAXOAUTh CKOPOCTU U
YCKOpeHHsl TpolieccoB. JlaHHas cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell pealbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHWEe B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHUYECKHX, 3aJla4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTrO
aHaJln3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpManbHO-JIOTMYECKOTO U
KpEaTUBHOTO MBIIIJIEHUS, (POPMUPOBAHUIO YMEHUH pPACIIO3HABATh IPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U UcKyccTBe. OOyuaromuecs y3HaKT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHl TCOPUU MHOXKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC MIKOIHHOW MaTeMaTHKH
W TpejjaraloT HamboJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM M €€ TNPWIOKEHWM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMCHHOM MaTEMAaTHUKH W HCIIOJIh30BaTh €TO IS BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE OMNPEIETEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W HayaJla MaTEMaTHYECKOTO aHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS O3TUX MOJIENIeH C TOMOINIBIO afmapara airedpbl H
MaTeMaTHYECKOr0 aHajdu3a, WHTEPHpPETAIlud ITOJYyYCHHBIX pPE3yIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMBI, ITOCKOJLKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIOJNB3YETCs I peleHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEalbHBIX  MPAKTHYECKUX  3a7ad  OOydJaronIuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3WPOBATH  IPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHYCCKOTO aHAIM3ay.

Ha wu3yuenune yueOHOTO Kypca «AnreOpa MW Hadajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

Yuciaa v BIYMCICHUA

Panmonanpupie ymcna. OOBIKHOBEHHBIE M ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble mepuoandeckue apodu. I[lpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIIA. PanuoHaJbHBIE W HUpPpPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepauMu €  JIEWCTBUTENBHBIMU  yHclIaMd.  Monyib
JEUCTBUTEILHOTO YHMCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHHUS, TPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN JJIS1 PELLICHUS TPAKTUUYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIBbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [lecaTuyHbie W HaTypaibHbBIC
JorapuMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcCTBUA. HepaBeHCTBO,
pelIeHre HEPAaBEHCTBA.

OCHOBHBIE METO/bI PEIICHUSI LEIbIX U APOOHO-PALMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEepeMEHHOW. JleneHue MHOrodjieHa Ha
MHOIO4JIeH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENIEHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/BI peLeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHUS MOKa3aTEIbHBIX

YPaBHEHHUM.

ITpeoOpa3oBaHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpPaBHECHHSL. OcCHOBHBIE METO/IbI peLeHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpaKeHH. Pellienre TpuroHoMeTpuuecKiux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHEeHHI. OnpenenuTenb MAaTpULbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE OMPEACIUTENS Il PEIICHUS
CHUCTEMBbI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanme TMOCTPOEHHOM MOJENU C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[locTpoeHnEe MaTeMaTUYECKUX MOJENEW pEealbHON CHUTyallMH C IMOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHON
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3aumMHO o00paTHble (QYHKIIHH.
Komno3zummss @ynkuuid. I'padpuk  QyHKImu. OneMeHTapHble NpeoOpa3oBaHUs
rpaguKoB (QyHKIIHIA.

OO6unacTb ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe dyHKIMU. [lepuoanueckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JIpOOHO-NMHEWHasT (DYHKUIMU. DIEeMEHTapHOE
UCCJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIeJIbIM Toka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOpHS N-OM CTENEHM Kak (YHKUHUHU OOpaTHOU
CTENIEHU C HATYpaJbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass U jorapupmuyeckass (yHKUHHU, UX CBOWCTBA W TpadukKy.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pellIeHUs YpaBHEHUH.

TpuroHomeTpruyeckass OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B peaJbHBIX TMpoIeccax U SIBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNbLHOCTEH. MeTon
MaTeMaTUYECKON WHTYKIIUH. MoHOTOHHBIE u OTpaHUYEHHbIC
nocye0BaTebHOCTH. MCTOpUsT BOSHMKHOBEHUSI MAaTeMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas mporpeccur. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH IreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Hucno €. PopMyJia CI0KHBIX
npoleHTOB. Vcnosib30BaHWE TIPOTrpecCUH I PEIICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumuii. CBoicTBa (PYHKIIMA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUU.

[IpousBoanbie  3neMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBl,
MPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMHW M WX CBOWCTBa. JlmarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUSl PEAJbHBIX IMPOLECCOB U SIBJICHUW, IPU PELUICHUU 3a4ad U3 JAPYTrUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KVIACC

Yuciaa v BIYMCICHUA

Hartypanbsubie u nenbie yucia. [I[pumeHeHne NMpuU3HAKOB JCIUMOCTH ILIEJIBIX
yycen, HaubonbIuid oOmui aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moayto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmmnekcubie uucia. AnreOpanueckass W TPUTOHOMETpHYECKass (POPMBI
3aMUCH KOMIUIEKCHOTO 4Yucia. ApudMETHYECKHUE OIepaluu C KOMIUIEKCHBIMU
yucinamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PENICHHS (PU3UMUECKUX U TEOMETPUUICCKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa W COBOKYIMHOCTh YpaBHEHUW U HEPABEHCTB. PaBHOCWUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHrne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI  PEIICHHUS TOKa3aTelIbHBIX U  JOTrapu(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABl PEIICHUSI CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM M HEPAaBEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHON
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

I'paduk xommosunuu Qyskumidi. ['eomerpuueckue o0pa3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelIeHUsT ypaBHEHHUUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QYyHKIUN IS KCCIEIOBAHUS MPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

[IpumMeHeHne MpoU3BOAHON K MCCIENOBAHUIO (DYHKUIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxokaenue  HamOonblIero M HAUMEHBLIErOo  3HA4YEeHUU
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpyumeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/a4dax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpasHbie
anieMeHTapHbIX pyHkuui. [lpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

WNurerpait. I'eomeTpuuecknii CMBICII VHTErpaia. Brruncnenue
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[Ipumenenue uHTErpana s HaXOXACHUS IUIONIANEeH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICIMPOBAHUE pEAIbHBIX IMPOILIECCOB C TOMOLIBI0  Au(depeHIIuaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pOCCHICKOro  o0ImiecTBa,  NPEACTaBICHHE O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYp, SIBICHUM,
NpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YYE€HOT0, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOECHHE YCTOMUHUBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, PACCYXICHH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uYeCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  JNESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHUU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKOW HAIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COITMATIbHO-IKOHOMHUYECKHX IPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TIPUMCHEHHE MATEMATHYCCKUX 3HAHWK JUIsl penieHus 3agad B 00JacTu
OKpYXalomel cpefpl, IUIAHUPOBAaHHE TIOCTYIIKOB W OIICHKA WX BO3MOKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUC
MaTeMaTUYECKOW HayKh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €&
pPa3BUTHST W 3HAYMMOCTH IS Pa3BUTHS IUBUIIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTYpOH Kak CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JIEATeIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornyeckue qeicTBuA:

BBISBJISITh M XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OIpEJEeNeHHs MOHATUN, YCTAHABIMBATh CYLIIECTBEHHBIN MPU3HAK KiacCU(UKaAIUH,
OCHOBaHUS J1s1 000OIIEHHS U CpaBHEHHMsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh,  (GOpPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JienaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSATENBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUM
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, PUBOJUThH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIbI;

BbIOMpaTh crmoco0 pelieHusi ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIIMM ¢ y4€ToM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KAaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJNTH CaMOCTOSITENIbHO CIUIAHHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, sSIBJICHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOSATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOIIOJICHMS, WCCIICIOBAHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBHUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIIMTH UHPOpPMAIIMY, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U JJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYPHpPOBaTh MH(POPMAIIUIO, TMPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopManmn 1o CaMOCTOSITEIILHO
c(hOopMyJIHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, J1aBaTh IMOSCHEHUS MO XOAY PEILICHHS 3a/1aud,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyd, BBICKA3bIBAaTh UJCH, HAalleJICHHbIE Ha TIOMCK
pEelIeHUs, COIMOCTaBIIATh CBOM CYXKACHUS C CYXKICHUSAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPECTABIIATh PE3YJIbTATHl PEIICHUS 3aJ1aud, SKCIIEpUMEHTa, UCCIICI0BaHUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiiCTBUSA



Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelIeHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  IIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIMTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpOIlecCa M Pe3ysbTara PEIICHUS
MaTeMaTUYECKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPH PEIICHUU 3aJ1a4yH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHITH MPUUHHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTaTOB NIEATCILHOCTH, HAXOAUTh OIHAOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW W WHAMBHUAYaIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3adad, NPUHUMAThL IIeIb COBMECTHOU
JIeATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX JAaTh TMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATH
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy ob6yuenuss B 10 kJjacce 0Oy4YarOIIMICA TOJYYUT CIICAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHAITN3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TPOILEHTHI, HPPAIUMOHATBHOE YHUCI0, MHOXECTBa
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JPOOM ¥ TPOLEHTH JUIsl PENICHUS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU,

NPUMEHSTH NMPUOIMKEHHBIE BBIUMCIICHUS, TTPABUJIa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHUI;



CBOOOJHO OMEPHUPOBATH TMOHSTHEM: CTENEeHb C 1EJbIM I[OKa3aTeseM,
UCITIOJIB30BATh MOAXOISANIYI0 (hOpMY 3alUCH ACUCTBUTEIBHBIX YUCEIN IS pEeLICHUs
MPaKTUYECKUX 3a]1a4 U MPECTaBICHUS JTaHHbBIX;

cBOOOIHO OIEpPUPOBaATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTETICHU;

CBOOOJTHO OIEPUPOBATH MOHATUEM: CTETICHb C PAIMOHAIBHBIM [TOKa3aTelieM;

CBOOOJTHO OMNEPUPOBATH MOHATUAMM: JIOTapu(dM UHMCHa, NECATHUYHBIE H
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOIHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHTEHC
YHCIIOBOTO apTyMEHTA,

ONEPUPOBAThH MOHATHAMH: apKCUHYC, APKKOCHUHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

cBOOOIHO OMEPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YpaBHEHUS-CIICACTBUS, pABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHblE METOJbl PEIIECHUS PALUOHAIBHBIX M JIPOOHO-
palMOHAJbHBIX YpaBHEHUH, NPUMEHATh METOJl HHTEPBAJIOB JJI pELICHUs
HEPaBEHCTB;

CBOOOJIHO OMEPHUPOBATh MOHATHSAMHU: MHOTOWIEH OT OJHOW TMEepeMEHHOH,
MHOTOYJIEH ¢ IedbIMH Ko3(p(ULIUMEeHTaMH, KOPHM MHOrOYJIeHa, HPUMEHAThH
JIeJIeHNe MHOTOWJIEHAa Ha MHOTOWIEH C OCTaTKoM, TeopeMmy be3y u teopemy Buera
JUTSL pEIIeHUs 3a/1aY;

CBOOOMIHO OMEpUpOBaTh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACNUTENN JJig PELIEHUS CHUCTEMbl JIMHEMHBIX YpaBHEHUH,
MOJICTTUPOBATh PEANbHBIE CUTYAIMH C TTOMOIIBIO CHCTEMbI TUHEHHBIX YPaBHEHUH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETH C TOMOIIBI0 MATpPUIl U OMpPEACITUTENCH,
UHTEPIIPETUPOBATH MOJTYUECHHBIN pe3ylbTar;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH [JIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAXKEHUN, COIEPIKALNX CTENICHH C
paIoHaIbHBIM TTOKa3aTeNIeM;

UCIIO0JIb30BaTh CBONCTBA norapupMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKCHHUIA,

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeJbHbIE U
jgorapuMUYECKre YpaBHEHHU S, HAXOUTh UX PEIICHUS C TOMOIIBI0 PABHOCUIIbHBIX
NepexXo0B WM OCYLIECTBIISS MPOBEPKY KOPHEH;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbI ISl MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HeoOXoaumble (GOpPMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHbIE CUTyallUM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUS, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/laud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICTU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKuHMU U rpadpuKu:

CBOOOJHO OINEpPUPOBATh MOHATHUAMU: (PYHKIUS, COCOOBI 3aaHus (PYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUU, KOMMO3UIUs GYHKUUNA, Tpaduk QyHKIUH,
BBITIOJIHATH JIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

cBOOOIHO OIEpPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHHUS W MHOKECTBO
3HaYeHUH QPYHKINU, HYJIH (YHKIIHH, IPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOO/IHO OINEpUPOBaTh MNOHATUSIMM: UETHbIE M HEUYETHbIE (YyHKUUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJbllieeé M HauUMEHbIee 3HaueHHe (YHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (YHKIMS C HATypaJbHBIM U
HEeIbIM TIOKa3zareneM, rpaguk CTeneHHOW (GYHKIHUU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Od CTENEeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HaTypaJIbHBIM MTOKa3aTeleM;

ONEepPUPOBATh TOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JIMHEWHas
(GYHKITUH, BBITIONHATH 2JIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
GbyHKIHMUA, UX CBOWCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOZIHO OMEpUPOBATh TOHATHUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUIUN JUid  HCCIEAOBaHUS TIPOILECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIPAXXaTh (DOPMyITaMH 3aBUCIMOCTH MEXKTy BETMIMHAMY,

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIasi TeOMETpUUEcKasi MPOrpeccus, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIN POCT, (popMyIa CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIIEHUs peajbHBbIX 3aJau MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOXKIEHUS MAaTEMAaTHYECKOrO0 aHaju3a KaK aHaiu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a/1a4;

CBOOOJHO OIEPUPOBATH MOHATHSAMH: TIEpBasi W BTOpPas MPOU3BOJHBIE
(GbyHKUIMH, KacaTellbHas K rpaduKy (QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BECHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCITIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUN CMBICT MPOU3BOJHON s
pemeHus 3aaad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMCaHUs PeabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB;

CBOOO/IHO OIEpUPOBaTh IMOHATUSMU: OIpENeJICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OyyarOIIMICA TOJYYUT CIECAYIOIIHE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMNEpUpPOBATh MOHATUSIMHU: HATypalbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATYPAJIBbHBIX U ILEJIbIX YUCEN, MCIOJIb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelIeHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa 1O MOJIYJIO, 3alHChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CHCTEMAX CUMUCIICHUS,

CBOOOJHO OMEpUPOBATh MOHATUAMH: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YWCa B alreOpandeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIOTHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHANBHBIE, MOKA3aTEJIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb HUX PELIEHUS C  IOMOILBIO
PABHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEH TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALNOHAIBHBIX, TOKA3ATEIbHbBIX U
Jgorapu(pMUUYECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U IapaMeTphl;

IPUMEHATH TpauyecKue METOAbI JUIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI MO YCIOBHUIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIN C MCIOJb30BAaHUEM anmnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

@OyHkuuu U rpapuku:

CTpOUTh TpadUKUd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETPUYECKHE 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIUPOBAHMUS M HCCIEIOBAaHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITI0JI30BaTh MPOU3BOHYIO JIJISl UCCIIEIOBaHUSI (YHKIIMA HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaAUCHUsI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISl HAXOXKJICHMsS HAWIy4ylIero pEeuIeHUs B
IPUKIAAHBIX, B TOM 4YHMCIE€ COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPE/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysol uiu
rpaduxom;



CBOOOJTHO  ONEPUPOBATH MOHATHSIMHU: IEpBOOOpa3Hasi, ONpeneNEHHBIHI
WHTErpall, HAXOAWTh IEpPBOOOpA3HBIC HIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no gpopmysie Herotona-JIeitbHuna;

HAXOJUTh TIOMAIHN TUIOCKUX (GUTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAa,

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaByieHUs U PepeHIINaIbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3MYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 |
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHHU. 15 |
HppauunonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U 2 |
ypaBHEHHUS
ITocnenoBaTenbHOCTH U IPOrPECCUH 10 1
HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
1 HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 |
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
KommiekcHbie unucna 10 1
HarypanbHble u 1enble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxruueckue fll3y'{eﬂnﬂ :)Iﬁlil;llonaTeﬂbﬂble
padoThI padoThI pecypes:
| MHOXeCTBO, Orepanuu HajJ MHOKECTBAMHU |
Y UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJis pelieHus 3a1a4
Panmonaneueie yncna. OOBIKHOBEHHBIC U
4 JECSITUYHBIE IPOOH, IPOLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE JPOOH
Panmonaneuelie yncna. OOBIKHOBEHHBIEC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue npobeit 1 MPOLEHTOB JIst |
pEelIeHs TPUKIaJHbIX 3a7a4
g JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JIEMCTBUTEIIbHBIMU YU CIIAMU
10 Mopynpe AeMCTBUTEIBHOTO YHUCIIA U €T0 |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCIICHHUA LCJIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHHs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO

3HaueHud ¢pynkuuu. Hynu ¢yHkmm.
[TpoMexyTKH 3HAK TOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEKYTKE

JluneliHasi, KBaJpaTU4Has U JPOOHO-
JAuHeNHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Cremnens ¢ LICJIBIM OKa3aTeneM. buaom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 KoHntponbhas pabdora: "CreneHHas
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIICHU U €r0 CBOWCTBA

18 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIuX CTENICHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIEpIKalINX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
WppanumonaneHele ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELICHUS HPPALMOHAIBHBIX
YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUHN




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIBHBIX YPABHECHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIBHBIE NTEPEXOABI B PELICHUH
MPPALMOHAIIBHBIX YPABHECHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonTponbnas pabora: "ColicTBa u rpaduk

51 KOpHs n-0M creneHu. MppanroHanbHbie
ypaBHEeHUA"

57 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
e€ CBOICTBA

54 CreneHb ¢ pallMOHATILHBIM [10Ka3aTeIeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKIUN A5

peueHust ypaBHEHU I




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1
YpaBHEHUN
[TokazarenbHble ypaBHeHUSI. OCHOBHBIE
59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUU
OKazarelbHble ypaBHEHUSI. OCHOBHBIE
I1 O
60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN
61 KonTtponpHas pabdora: "[lokazaTensHas |
kuust. [lokazarenbHble ypaBHEHUS
yH H y "
62 Jlorapudwm yucna. CoiicTBa norapudpma 1
63 Jlorapudm umncna. CBoicTBa jJorapudpma 1
orapudm uucia. CoiicTsa jorapupma
64 JI C 1
65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1
€CSITUYHbIE U HAaTypaJlbHbIE JIOTapU(PMBI
66 y 1
67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux |
aorapu@msl

69 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX |
aorapudmsl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN ATs |

peleHus ypaBHeHUN




Hcnons3oBanue rpadpuka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTAPU(PMUUECKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(pMHUUECKUX ypaBHEHUIN

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeCIIEHNE TPUTOHOMETPUYECKHUX

(GYHKLUI YUCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

o1 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

90 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

03 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Perienne TpUroHOMETPUUECKUX YPAaBHEHHH 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS !

ocienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
FE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJs perieHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIMI

114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117 1
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS |
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX |
(byHKUIMT 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HENPEPHIBHBIX |
(GyHKUIMHI 1715 pelIeHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU 1

122 OnpeaeneHHUe, T€OMETPUUYECKUM CMBICIT |
IIPOU3BOJTHON

123 Onpez[eneHHf:, (U3UYECKUI CMBICIT |
POM3BOIHON

124 YpaBHeHUE KacaTelbHOW K TpapuKy |
byHKIIUN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky |
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI 1

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1

128 ITponsBogHast CyMMBI, IPOU3BEACHNUS, |
YaCTHOTO U KOMITO3UIIMH (DYHKIIMH

129 [IpousBonHas CyMMbl, TPOU3BEACHMUS, !
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS, !
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI

131 KonTtponsnas padora: "[IponszBoanas” 1

132 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 1




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS !
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
uccleIoBaHUI0 (PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTpoa
bHbIE
padoThI

IIpakTnyeckue
padoThI

Jlara
U3yYCHUS

DJIEeKTPOHHBIE
nudposeie
oOpa3oBaTeJibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
WCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHOM K
WCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTbB M 3KCTPEMYMBI

Haxoxmenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[IpuMeHeHne MpOU3BOTHOM JIJIst
HAXO0XJICHUS HAWTYYIEro PelmeHus B
MIPUKJIAIHBIX 3a7a49ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XACHNS HaWIYy4IlIEro peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[IpuMeHeHne npou3BOJHON JUIs
OIIPEJICJIEHUS] CKOPOCTH U YCKOPEHUS
mporecca, 3alaHHOro (opMyJoN Uin
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpaduxom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

” Kontponbnas padota: "MccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

25 [TepBooOpazHbie 3eMEeHTapHBIX (QYHKIUH.
[IpaBuiia HaXOXAEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

)3 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HeroTona-JleiiOnuma

79 [IpumeHeHue nuHTerpana i HaXoXACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHInaTbHbIX

ypaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
[OKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

JIOFapI/I(I)MI/I‘{CCKI/IX HCPAaBCHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

37 HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/bI pEeLLIEHUS
UppalvOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEeLLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLeHus
[0Ka3aTeIbHbIX YPaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pereHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUI




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomriekcHeie yncna. Anredpandeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJAMHATHOM TIOCKOCTH

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMCHCHI/IC KOMIIJICKCHBIX YMCCJI OJIAd




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue MpU3HAKOB ACITUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
uensix yucen: HOJl u HOK

29 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEIN: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEeNbIX Yucell: anroput™ EBkinaa mis
pelIeHus 3a1a4 B LIEJIbIX YHCIaxX

9 Kontponbnas pabota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHUIIbHEIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN MPpALlMOHAIbHBIX
YpaBHEHUU

OcCHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYITHOCTEH JIorapu(PMUUECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aad U 3a7a4 u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UHTEPIPETALUs OTyYECHHBIX
pe3yabTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB




[IpmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KU3HU, UHTEPIPETALUS [OTYyYECHHBIX
pE3yJIbTaTOB
Kontposbnas padora: "Cuctemsl

104 palOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHHH"

105 PaunonaneHble ypaBHEHHMS C MapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 WppaunoHainbHble ypaBHEHUS,
HEpaBEHCTBA C apamMeTpamu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 ITokazaTenbHbIE CUCTEMBI C TTAPAMETPAMHU

112 Jlorapudmudeckue ypaBHeHHUS,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114 Tpuronomerpuyeckue ypaBHEHHUS C
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C

napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHUYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOIIGJIGI;'I PCATIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

120 KonTponbnas pabora: "3anauu c
napaMmerpamu”

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0IIEHNE,
123 CUCTEMaTHU3aIlis 3HaHW: Y paBHEHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, o6o0mEeHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpeHME, 0000MIICHNE, |
cucreMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IeHNE, |
CHCTEMATH3alMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTATbl 0CBOCHU S OCHOBHOM
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHETr0 0o01Iero 06pa303a}mﬂ

Yucna U BRIYUCICHUS

1.1

OnepupoBaTh MOHATUSMH: pALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BoinonuaTe  apudmernyeckue  onepauMM ¢ palUOHAIBHBIMM U
JICHCTBUTEIILHBIMU YU CIIAMU

BrimonHaTe HpI/I6HI/I)KéHHLIe BBIYUCIICHUS, UCIIOJIb3YA IIpaBUJIa OKPYIJICHUAA,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJIbTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMM: CTENEHb C IEJIBIM II0Ka3aTejeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIOJIb30BaTh MOAXOANIYI0 (OpMY 3alHMCHU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHNs MPAKTUYECKHX 3a/1a4 U PEACTABICHUS JaHHBIX

1.5

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO yIJIa;
UCMONB30BaTh  3alMCh  IPOM3BOJBHOIO  yIyla  4epe3  OOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKIUU

2.1

YpaBHEHUS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LEJOE,
palMOHAIIBHOE, MppaLMOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE

2.2

BoinonusaTe npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN W pelliaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BoimonHATe npeobpa3zoBaHus LENbIX, PAMOHATIBHBIX U MPPALMOHAIBHBIX
BBIDAKEHMM W peliaTh OCHOBHBIE THIIBI LEJNbIX, PAalUOHAIBHBIX U
VPPALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

HpI/IMeHHTB YpaBHCHHA W HCPABCHCTBA [JII PCHICHUA MATCMAaTUYCCKUX
3aZlaq 1 3aa4 U3 pa3JINYHbIX oOacreit HAayKHU U peanLHoﬁ KHU3HU

2.5

MogenupoBaTh peanbHbIE CHUTYalldd Ha SI3bIKE aiureOphl, COCTaBIATH
BBIPAKEHHUSI, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIU C HCIIOIH30BAHUEM arapara aireopsl

DOyHKINUH U TpaPUKH

3.1

OnepupoBaTb MOHATUAMH: (QYHKIUS, cIOCOOBI 3aMaHust (QYHKIMH, 00JIaCTh
ONpeNeIeHusT W MHOMKECTBO 3HAaYeHMH (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKINN

OnepupoBaTb MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH

32 (GYHKINH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBathk rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHI
34 CrtpouTth U yuTaTh rpaduKy TUHEHHOW (PYHKUINHU, KBAAPATHUHONW (PYHKIIUH,
CTETICHHOW (DYHKITUH C [IEJTBIM TTOKa3aTeieM
Hcnonw3oBath rpaduku (QyHKUMHA SIS HUCCIENOBAHMS TPOLIECCOB U
3.5 3aBHCUMOCTEH MpH pElIeHUU 3aJad M3 JIPYrHX Y4eOHBIX MPEIMETOB U
pealbHOH JKMU3HH, BBIpaXaTh (pOpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMHU
4 Hayana maremaTtnueckoro aHanusa
41 OnepupoBaTh TMOHSATUSAMHU: IOCIEAOBATEIBHOCTh, apudmeTnyeckas u
’ reoOMeTpUYECcKasi MPOrpecCcuu
40 OnepupoBaTh TOHATUAMHU: OECKOHEUHO YyOBIBAarOIIas TreoMeTpuyecKas
' nporpeccusi, cyMmMma 6€CKOHEYHO yObIBaIOIIEeH reOMEeTPHUECKON MPOTrPECCHH
43 3amaBaTh MOCIE0BATEIIbHOCTH PA3IMYHBIMH CIIOCOOaMHU
44 Hcnonb3oBaTh CBOMCTBA IOCIEIOBAaTEIBHOCTEN M MPOTrpeccud s
’ pelIeHus peasibHBIX 3a/]1a4 MPUKIAJHOTO XapaKTepa
5 MHoOXecTBa U JIOTuKa
5.1 OrnepupoBaTh MOHITHSIMU: MHOKECTBO, ONIEpPAIIUN Ha/I MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapar Ui ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YIeOHBIX
MPEAMETOB
53 OnepupoBaTh  TMOHSATUSAMH:  ONpENETICHUE,  Teopema,  CIEICTBHE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBanus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHSIMH: HATypaJbHOE, IIE€J0€ YHCIIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITAMOCTH MENbIX YHCEN, PAa3JIOKEHUE YWCIa Ha TIPOCTHIE
MHOXKHUTENH JIJIsl pelIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTENEHB C PAIMOHAJIBLHBIM [TOKA3aTEIEM
13 OnepupoBaTh MOHATHSIMH: JOrapudM dYuca, AECITUYHBIC M HATypaIbHBIE
' sorapuMel
2 YpaBHEHHS 1 HEpABEHCTBA
2.1 [IpumeHsaTh CBOICTBAa CTeMEHHW s MPEOOpa3OBaHHS  BBIPAKCHHH,




ONCpHUpOBaTh MOHATHUAMHU: II0KA3aTCIIbHOC YPABHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHCHI/Iﬁ 1 HCPaBCHCTB

22

2.3

Bremonsate mpeoOpa3oBaHUS BBIPAKEHHH, COJACPXKALIUX JOTapU(MBbI;
OIIEpPUPOBATH MOHATHUAMU: JIOTapU(MHUUECKOE ypaBHEHHE U HEPABEHCTBO;
peaTb OCHOBHBIE THIIbI JJOTapU(PMHUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXOI[I/ITB PEIICHUA HpOCTeI;'IIHPIX TPUTOHOMECTPUUCCKHNX HECPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ PEILIECHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM JJIA PEIICHUS IPAKTHYECKUX
3aj1a4

2.5

2.6

Haxoauts pemennst mpoCcTeUIINX CUCTEM U COBOKYITHOCTEH PallMOHAJIBHBIX
YpaBHEHUI U HEPABEHCTB

MogenupoBaTh peajbHble CUTyallUM Ha S3blKe anreOpbl, COCTABIAThH
BBIPAKCHMSI, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl IO YCIOBUIO 3aJauH,
HCCIIEIOBATh MMOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM ariapara areopbl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee H
HauMEHbIlIee 3HaueHusi (QYHKIUU Ha MPOMEXKYTKE; MCIOIb30BaTh UX JUIS
uccieIoBaHMs PYHKIINHU, 3aJaHHOU TrpaduKoM

3.2

33

34

OnepupoBaTh MOHATHAMH: IpaUKU MMOKA3aTEIbHOM, JOrapupMuIeckon u
TPUTOHOMETPUUECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IUIOCKOCTH M UCIIOJIb30BATh JJIsl PEILIEHUS] ypaBHEHUI U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpaUKu TUHEHHBIX YpaBHEHUN
Y UCIIOJIB30BATh UX JIJISl PELLICHUS] CUCTEMbI JTMHEHHBIX YpaBHEHUI
Ucnonws3oBarh rpaduku (GYHKIMA [ HWCCIEAOBAHHUS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTrUuX YUeOHBIX AUCIUTIINH

4.1

4.2

Hauana matemaTnyeckoro aHaiusa

OnepupoBaTh MOHATUSMH: HeTpepbIBHASA (DYHKIIMS, TPOU3BOIHAS (PYHKIIUY;
UCIIOJIb30BaTh T€OMETPHUECKUN U (DU3NYECKHI CMBICT TPOM3BOJHON JUIA
peleHus 3a1ad

Haxoauth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QYHKIMM,  BBIYUCIATH
MPOM3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

43

4.4

Hcnonp30BaTh  MPOM3BOAHYIO  JUIsl  HCClenoBaHWs  (QYHKIUM  HA
MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl HCCIEAOBAHHS K
MOCTPOEHHUIO IpapUKOB

Hcnonp3oBarh NpOU3BOJIHYIO JUIsl HAaXOXKJAEHUS HAWy4dlIEro pEeHIeHUs B
MPUKIIAIHBIX, B TOM YKCJIE COLUATbHO-I)KOHOMUYECKHUX, 3a7a4ax

4.5

OnepupoBaTh MNOHATUSMH: MEpPBOOOpa3Hass M WHTErpaji; IOHUMATh
reOMEeTPUYECKUi U (PU3NUYECKHI CMBICIT HHTETpaja

4.6

HaxonuThk mepBooOpa3Hble 3J€MEHTApHBIX (YHKINH, BBIYACISITh HHTETPAT
o ¢popmyne Herorona — JleiiGnua




4.7

Pemate MMPUKJIAAHBIC 3ada4d, B TOM YHUCIIC COLUAIbHO-DKOHOMHWYCCKOIro "1
(1)I/I3I/ILI€CKOFO XapaxkTepa, Cp€acTBaM MaTEMaTHYCCKOI'O aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaAaHUSA

Koxa
1 Yucna v BIYKCICHUS
Panmonanbupie  uuciaa. OOBIKHOBEHHBIE U JIECSATHYHBIE JIpOOM, HPOLEHTHI,
11 OeCcKOHEUHbIE NepUoANYECKHE IpoOU. Apr(MeTHUEeCKre ONepaluy ¢ palMoOHAIbHBIMU
' qucaaMu, IpeoOpa30BaHUs YUCIOBBIX BelpakeHU. [Ipumenenue 1pobeii u mporeHToB
JUI PeLIeHUs NPUKIIaJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpaciel 3HaHUHM U pealbHON KU3HU
JleiicTBuTenbHBIC YUCIa. PallnoHAIbHBIC U UPPAIMOHAIBHEIC Yncia. ApUPMETHICCKHIE
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuOnukEHHbIE BBIUUCIEHMS, IpaBUiIa
OKpYIJICHUs, IPUKUKA U OLEHKA pe3yJbTaTa BEIYUCICHUIH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 Hcnonb3oBanne moaxosmiet Gopmbl 3alucy ACHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MPAKTUYECKUX 3a7a4u U MPEACTaBIECHUS JaHHbBIX
14 ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JleHcTBus ¢ apupmeTnyecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
15 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YHCIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmysl
)3 VYpaBHeHHe, KOopeHb YypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
MHTEPBAJIOB
2.4 Pemenue 1ensix U ApoOHO-PALMOHATBHBIX YPABHEHUN 1 HEPABEHCTB
2.5 Pemrenne nppaninoOHAIbBHBIX YPaBHEHW U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX ypaBHEHUI
57 [IpumeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMaTHUECKHX 3a]1a4 U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KHU3HU
3 OyHKIUHU U TpapUKU
31 OynHkius, crnocodbl 3amanus ¢yHkuuu. ['paduk QyHkiun. BzaumHo oOparHbIE
' GyHKIUH
39 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd ¢yHkuuu. Hymm ¢yHKIuu.
' [TpomexyTkH 3HaKOIOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU
33 CrenenHast (GyHKIHMS C HATYpaJbHBIM M IEJBIM MoKa3aTeneM. EE cBoiicTBa u rpaduk.




CaoticTBa U rpaduK KOPHSI 11-OU CTCTICHH
34 TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAENCHUE TPUTOHOMETPUUYECKUX (DYHKIUH
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHeyHo —yObIBaroIas
49 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBIBAIOIIEH TIeOMETPHUYECKON
' nporpeccur. @PopMyiia CI0XKHBIX IPOLEHTOB. lcmonp30BaHWE NIPOrpPECCHH IS
peleHus peasIbHbIX 3a]1a4 PUKIAJHOIO XapaKkTepa
5 MHOXecTBa U JIOTuKa
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammbr Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —ammapaTa JUlsli ONUCaHHWsS pealibHbIX
IIPOLIECCOB U SIBJIEHUH, NIPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB
5.2 Ornpenenenne, Teopema, CleCTBUE, J0Ka3aTeIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUSA
1 Yucna v BBIYUCICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIUMMOCTH LHEIbIX YHCel
1.2 Crenens ¢ pallMOHATBHBIM MoKa3areneM. CBOWCTBA CTETICHH
1.3 Jlorapudwm yucna. JlecaTuyHbie U HaTypajabHbIE JOTapu(MbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [TpeoOpa3zoBanre BbIpaKeHHM, COIEpPKALIUX CTENEHH C pallMOHAIbHBIM MOKa3aTelleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucreMbl TMHEWHBIX YpaBHEHUH. PellieHne npukiIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEHHBIX YpaBHEHU
2.7 CucreMbl U COBOKYITHOCTH pPallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUUECKUX 3a]1a4
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKHU U peaIbHOM KU3HH
3 DOyHKINUH U TpaPUKH
Oynkuus. I[lepuognueckue ¢yakmun. I[IpomMexyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumMymMbl ¥ MUHUMYMBI QyHKIUU. HauOomnbiliee W HauMEHBIIEC 3HAUYCHUE
(GYyHKLINU Ha TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U TpaduKu




33 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBI€ BO3HUKAIOT MNpPHU PEIICHUH 3aJad U3 JPYTUX Y4YEOHBIX MPEAMETOB U
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMUECKHU CMBICI TPOU3BOIHOM
43 [IpousBoaubie 3nMeMEHTapHBIX (QyHKUUNA. DOpMyNbl HaAXO0XKAEHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre MTPOU3BOJHOM K HCCIEAOBaHUI0 (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBILIEro 3HaYeHUs (QYHKIUU Ha
OTpe3Ke
[IpuMeHeHnne nMpoOu3BOIHOMN I HAXOXKJICHUS HAWIYYIIEro PEHICHUS B MPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U GuU3NYECKUil CMbICI. BblyrcieHue uHTErpaia mo

dopmyne Hetotona — JleiiOnuna



IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue GOpMyIHpOBAaTH W ONEPHUPOBATH MOHATHAMH: ONpEACIICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, NPU3HAK, JI0Ka3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHIYKIUU;
IIPOBOJUTH J1I0KA3aTeNIbHbIE PACCYKICHUS MPU PELICHUH 33/]a4, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUN; YMEHHE  OIEepUpPOBATh
MOHATUSMM: MHOKECTBO, TOJMHOKECTBO, OINEpAallMM HaJl MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NIPU PEIICHUU 3a7ad, B TOM
YyHClie U3 JIPYIUX Y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBAThH MOHATUAMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Tpadbl pa3InYHBIMU COCOOAMM; MCIIONIb30BaTh Tpadbl MpU

pCeHICHUHN 3a1a1

YMeHue omnepupoBaTh MOHATUSMU: HATYPAJIbHOE YMCIIO, LIEJI0E YHUCIO,
CTEMEeHb C IEJIBIM TI0Ka3aTeeM, KOPeHb HaTypaJIbHOW CTETICHH, CTETICHb C
palMOHAIBHBIM MOKA3aTEJIEM, CTENEHb C JIEUCTBUTENIbHBIM IOKa3aTelIeM,
gorapudmM dUHCIA, CHHYC, KOCHHYC W TaHI€HC IPOU3BOJBHOTO 4YHCIIA,
OCTaTOK 10 MOJYJII0, PAIMOHAIBHOE YHCIIO, HWPPAHOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJIbHBIX, UEJIbIX, pAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHCeN; YMEHUE UCTIOIB30BaTh MPU3HAKHU JEITMMOCTH, HAMMEHBITNI 00N
JIeNUTeNh W HauMEHbIlee ofliee KpaTHOe, anroputMm EBkanaa mpu
pEIIeHUH 3a/7a4; 3HAKOMCTBO C Pa3JIMYHBIMUA TO3UITMOHHBIMH CHCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHSATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPOKEHHM CO CTETNEHSAMU M Jiorapudmamu, mpeoOpa3zoBaHus APOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEpUPOBaTh  IMOHSITHUSMU:

MOCJICIOBATEIBHOCTD, apu(MeTHUecKass MpOTrpeccusi, TeOMETpPHUYECKas




nporpeccusi, OECKOHEYHO YyOBIBarOIlas TIeOMETpHUYECKas IpOrpeccus;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATh MOHATUAMU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M  apryMeHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M anredpauyeckas); yMeTb
IPOU3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOANUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3x3, onpeienurenb  MaTpULbl,

FeOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHEe onepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWpPpalUOHAJIbHBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUs M HEPABEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSMH: TOXKIIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBl C IOMOLIBIO pPa3IUYHBIX NPUEMOB; pELIATh
YpAaBHEHUs, HEPABEHCTBA M CHCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI I DPELICHHS MaTeMaTHYECKUX

3a]a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTel HayKu U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATUAMH: (QYHKIUS, YETHOCTh (YHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GYyHKIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCUMITOTHI Tpaduka
GbyHKIMM, TiepBas U BTOpasl MPOM3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOJUTh ACHUMNTOTHl rpapuka (QyHKIUU; yMEHHUE
BBIUMCIATh  INPOM3BOJHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKLIMU; YMEHHE HAaXOJUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJAHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAUYeHUS (YHKIMNA; CTPOUTH
rpa¢uKd MHOTOWIEHOB C MCIIOJI30BAaHUEM ammnapaTa MaTeMaTH4eCKOro
aHaJIM3a; MPUMEHATh IMPOU3BOAHYIO ISl HAXOXKIACHWS HAWIydLIEro
pelIeHNss B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHYECKUX H

bu3MUeCKUX 3aa4ax; HAXOAUTh TUIOMAIU U OOBEMBI PUTYpP C MTOMOIIBIO




HHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 AU(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIMs (PyHKIMH, JnHEHHas ¢GyHKUWSA, KBaapaTudyHas (QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
aorapupmuueckass (QyHKIMH; YMEHUE CTPOUTh TIpapUKH HM3yYEHHBIX
¢GyHKUMH,  BBINONHATE  nIpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 33734 W3 JAPYrHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAYy BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpaduku (YHKUMHA Uil pelleHUs YpaBHEHUH,
HEpaBEHCTB M 3aJad ¢ [apaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HaJOTH, 33jaud U3 00JIaCTH yNpaBJICHUs JIUUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, ypaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIY4YEHHOE pELICHUE U
OLICHUBATh MPaBAONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJECINPOBAThH
peanbHbBlEe CUTyallMM Ha S3BIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETHPOBATH MOJTYYECHHBIA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apupMeTHdYecKoe, MeIuaHa,
HauOoJpIllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE H3BJIEKaTh, WHTEPIPETHUPOBATH
uH(OpMalKIO, IPECTaBICHHYIO B Ta0IMIaX, HAa AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA peaIbHBIX IPOIECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbI0O TabMWIl W JAuMarpamMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/OB U AJIEKTPOHHBIX CPECTB; rpa)uuecKu McCIe10BaTh COBMECTHBIE

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCeUBaHUs U JIMHEHHOM perpeccuu

YMeHue omnepupoBaTh MOHATHUSMHU: CIyYalHBIM OMNBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH




BEPOSTHOCTh C HCIIOJIB30BaHUEM TpapUyecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTopHbBIE (GaKTHl U (POPMYIIBI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, pAacCHpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIMHA  pacOpeleNieHuss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACHpE/IeIeHH; yMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpENCICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMIA; YMEHHE TPUBOJIUTH TPHUMEPHl TPOSIBICHUS 3aKOHA
OONBIIMX 4YHCEN B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHHUE
OIIEPHPOBATH TOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIIO  TNEpPeCTaHOBOK, OmHOM  HpIOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKACHUS Ul PEHICHUS 3a]ad; OLECHUBATH
BEPOSITHOCTH PEaJIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMH: TOYKA, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIYY, BEJIMUMHA YIJIA, IDIOCKUN YIoJl, IBYTPAHHBIN
YIoJI, TPEXTPaHHBIN YToJI, CKPEUIMBAIOIINECS MPsAMbIC, MapaJUIEIbHOCTh U
MEPIECHAUKYIISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMU; YMEHHUE HCIOJb30BATh MPU PEIICHUU
3aa4 U3ydyeHHbIe (DAKTBl U TEOPEMBI MJIAHUMETPUU; YMEHHE OIEHUBATH
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJEIN C IOMOLIBK0 TEOMETPUYECKUX IOHITUM U BEJIUYMH, pEIIaTh

CBA3aHHBIC C HUMU IMPAKTUYICCKUC 3a1a4n
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YMeHue omnepupoBaTh MOHATUSMU: IJIOWEAAb (QUIYpPHI, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, LWIMHApP, KOHYycC, map, cdepa, miomans chepsl, IIOmaib
MIOBEPXHOCTU NHPAaMHUIbl, NPHU3MBbI, KOHYyCa, LWIMHApa, O00BEM KyoOa,
IPSIMOYTOJIBHOTO ~NapajUlefienuIeaa, MNUpaMHUAbl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHMs KOHyca M LMIMHIPA,

napaujiCJibHbIC OCH HWJIXM OCHOBAHWIO, CCYCHHC IIapa, IIJIOCKOCTb,




Kacamomasacs cdepbl, IUWINHIPA, KOHYCAa; yMEHHE CTPOUTb CEUCHUE
MHOTOTPaHHHMKA, M300paXkaTb MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHE NPHMEHITH CBOWCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh ONpeAeIeHU U3y4aeMbIX (UTyp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh NOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOA0OWsA, MOM00HBIE (UTYPBI; yMeEHHE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHl, B TOM YHUCIE B IPHPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TIPU
pEUICHUH 3aJady; HaXxOAUTh TI'€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33134 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peajbHOM KHM3HM;, YMEHHE BBIUUCIATH TI'€OMETPHUYECKUE BEIUYMHBI
(umHA, yroj, IUIOHmIAAb, OOBEM, IUIOMIAJ b HOBEPXHOCTH), MHCIONIB3YS
U3ydyeHHbIE (QOPMYJIBI U METOJbl, B TOM YHUCIE: IUIOIAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHYCa, UWIMHJIpA, MJouiaab cdepsl; o0bEM Kyoa,
OpSMOYTOJIBHOTO — MapajlieNienunesia, MNUPaMUAbl, MPU3MBL, IHIHHIPA,

KOHYCa, 11apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00BbEMOB MOJOOHBIX (DUTYP

12
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJWHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BeKTopa Mo 0a3ucy,
CKaJIIPHOE TPOW3BEJCHHE, BEKTOPHOE TPOM3BEICHHE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIfI METO/

JAJI pCHICHUA TCOMCTPHUICCKUX 3a4aY U 3a/la4 JpYTHUX y‘-IC6HLIX npeamMCcTOB

YMeHne BRIOMpPATh MOAXOMSIIAN METOJT TS PEIIeHUs 3a]]a4M; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTHKU B H3yYEHUH TPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB M SIBJICHUM; YMEHHE paClO3HaBaTh MPOSIBICHHE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH IPUMEPHI MAaTEMAaTUUECKUX

OTKPBITUI POCCUMCKON U MUPOBOM MaTEMAaTUUYECKON HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJIbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMU HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM 1nokasarenaeM. CTeneHb ¢ pallMOHaNIbHBIM IoKa3aTeseM. CBolicTBa
' CTETICHH
L5 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIE JOrapu(MbI
JeiicTBuTenpHble uucina. ApudpMeTHyYecKHe onepauud ¢  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUIa OKPYTJICHHUS, IPUKHUIKA U OLEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanuoHanpHble ypaBHEHUS
2.3 TpuUroHoMeTpuYeCcKue ypaBHEHUA
24 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenblie u 1poOHO-paIOHANbHBIE HEPABEHCTBA
2.6 WppannonanbHble HepaBEeHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPAaBHEHHU U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHUI. ONpeaenTeab MaTpUIlbl
3 DOyHKINUH U TpaPUKH




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3anmuo oOpaTHbIE

> ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuu. [lepuogmueckue GpyHKIIM
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CrenenHas (QyHKIMSA C HaTypajlbHbIM M LE€JbIM IOKa3areneM. EE cBolicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIHH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBonHas GyHkiuu. [Tpon3BoaHbIE 3IeMEHTAPHBIX (QYHKIMN
[IpuMeHeHHe TPOM3BOAHOM K HCCIEAOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HaubosblIero 1 HauMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, ornepaluy HajJ MHOKecTBamMu. J(uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpalllCHUS
7.5 KoopauHatsl 1 BEKTOPBI
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1. Maremartuka. Anrebpa 1 Hayasla MaTeMaTudeckoro ananusa. 10 kmacce,
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OOO"BAKO", 2012r.

3. 3. Maremaruka 1 yuamuxcs 11-ro kinacca "CrnocoObl perieHus
AK3aMEHAIIMOHHBIX 3a/1a4", coctaButelb - CtpoMoBa 3.C., Bonrorpan,
n3aarenbCeTBO 'bpatesa ['pununsl", 1999r.

4. "AnreOpa u Hayaja aHaJIU3a, FeOMETPUs", METOAUYECKUE PEKOMEHIAIINU K
yaeonuky FO.M. Konsaruna, H. E. ®€noponoii u np., Mocksa,

"IIpocsenienune” 2023 r.



5. Anre6pa v Havaja MaTEeMaTUYECKOTO aHaIu3a. JuaaKTuueckiue MaTepraibl.
10 xmacc : yriyonennsiid ypoens / [M. W. Ilabynun, M. B. Tkauesa, H. E.
®denoposa, P. I'. I'azapsH]. — 4 uza. nepepad. — M.: IIpocsenienue, 2020. —
207 c.

6. AnreOpa u Hayajla MaTEMaTUYECKOIro aHainu3a. JlugakTnyeckue MaTepuaibl.
11 knacc : yriny6nenssiid yposens / [M. W. [1labynun, M. B. Tkauesa, H. E.
®denoposa, P. I'. I'azapsiH]. — 4 uza. nepepad. — M.: IIpocsemenue, 2020. —

200 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

Nurepuer -pecypcsl: https://ege.sdamgia.ru/

NutepHer -pecypcesl: https://ege.sdamgia.ru/
https://skysmart.ru/

https://yaklass.ru /

https://edsoo.ru/

https://resh.edu.ru/

OI'MC Mos mikouna https://myschool.edu.ru/
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