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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anrebpa U Havajga MaTEeMaTHYECKOTO aHAJM3a» SIBISAETCS OJHUM W3 Haubojee
3HaYMMBIX B IIPOrpaMMe CpeJHero o0IIero o0pa3oBaHus, MOCKOJIBKY, C OJIHOM CTOPOHBI, OH 00eCTIeYnBaeT
MHCTPYMEHTAJbHYIO 0a3y s U3yYeHHs BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C JAPYrod CTOPOHBI,
(dopmupyeT JIoruyeckoe U a0CTpaKTHOE MBIIIICHHE 00yJalomMXCcs HAa YPOBHE, HEOOXOIMMOM JIJIsi OCBOCHHS
nHpOpMATUKH, OOIIECTBO3HAHMS, HCTOPHUH, CIOBECHOCTH W APYrUX IUCUUIUIMH. B paMkax maHHOTO
y4eOHOTO Kypca OOydYalolIMecs OBJAJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKH, KOTOpas
(hopMyIHpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOU popme.

VY4eOHbIi Kypc anreOpbl U Hayall MaTEMAaTUYECKOTO aHAIM3a 3aKJIAJBIBAET OCHOBY IJISl YCIICUITHOTO
OBJIQZICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTHUH, TOHUMAHHSI OCHOBHBIX TEHJ/ICHIIMH Pa3BUTHS YKOHOMHKH
U OOIIECTBEHHON KHM3HH, IMO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIL30BATh MX JJIS JaJbHEHIIEro 00pa3oBaHus U B IOBCEIHEBHOM XU3HU. B TO
e BpeMsi OBJIa/IeHUEe aOCTPAaKTHBIMU M JIOTHYECKH CTPOTMMHU KOHCTPYKIMSMH alTeOpbl H MaTEMAaTHIECKOTO
aHamM3a pa3BUBAaET YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKA3bIBATh
VTBEPXKIICHHSI C TIOMOIIBI0 HWHAYKIMH ¥ PACCYXAaTh JEAYKTHBHO, WCIOIB30BaTh O00OIIEHHE WU
KOHKPETH3AINIO, a0CTparnpoBaHKe U aHAIOTHIO, (GOPMUPYET KPEaTUBHOE U KPUTHIECKOE MBIIILICHHE.

B xoxe u3yudenus yueOHOro Kypca «AnreOpa M Hayaja MaTeMaTHUYECKOTO aHalIM3a» OOydaromiuecs
MOJTy9ar0T HOBBIA OTIBIT PEIICHUs] MPUKIAIHBIX 3a/1a4, CAMOCTOSITEIHPHOTO TIOCTPOCHUS MaTeMaTHUYECKUX
MOJIeNield peabHBIX CHTYallud, WHTEPHpPETAllMy IIOJYYSHHBIX pEIICHUH, 3HAKOMSTCS C TNpUMEpaMH
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE M MCKYCCTBE, C BBHIJAOIIUMUCS MaTeMaTHUYECKUMHU
OTKPBITHSAMH U X aBTOPAMHU.

VYueOHbIi Kypc 005a1aeT 3HAYUTEIBHBIM BOCITUTATEIBHBIM ITOTEHIIMAIOM, KOTOPBIH peaan3yeTcs: KaK
yepe3 ydeOHBIM MaTepuall, CoCOOCTBYIOMUNA (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M Uepe3
cieuuKy y4eOHOW JeATETBHOCTH, TpeOyromeld NPOJODKUTENBHOW KOHIGHTPAllMM BHUMAaHWA,
CaMOCTOSITEIFHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIH Pe3ybTar.

B ocnoBe wMmeromukm oOydeHuss anreOpe ¥ HadaJaM MaTEMaTHYECKOTO aHalM3a  JIEKHT
NeATeTbHOCTHBIA IPHUHIUI 00y4eHUs.

B crpykrype yueOHOrOo Kypca «Anrebpa M Hadajga MaTeMaTHYECKOrO AaHAIN3a» BBIACICHBI
CIIIyIONINE COJepIKaTeIbHO-METOUYEeCKue JIMHUN: «Yucia ¥ BBIUUCICHUSD», «DYHKIMH U TpapuKm»,
«YpaBHEeHUSI W HepaBeHCTBa», «Hawama maremarmueckoro aHammsza», «MHOKecTBa W JOTHKa». Bce
OCHOBHBIE COJICP)KATEIPHO-METOMYECKUE JIMHUK H3Y4YaroTCs Ha NPOTSHKCHHWH JABYX JIeT OoOydeHHs Ha
YpPOBHE cpenHero oOrmiero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSASA APYT Jpyra U MOCTENEHHO HACHIIAsCh
HOBBIMU T€MaMU U pasnenamu. [laHHbIN y4eOHbIH KypC SBJISETCS HHTETPATUBHBIM, MTOCKOJIBKY O0BEANHSICT
B cebe coJepikaHHe HECKOJBKMX MaTeMaTHYeCKUX MAWCIMIUIMH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTU4YecKuil aHaiW3, TEOpHs MHOXECTB, MaTeMaTHuecKas joruka u apyrue. Ilo mepe Toro kak
oOydaromuecst OBJIAIEBAIOT BCE Oojiee IMMPOKUM MaTeMaTHYeCKUM almaparoM, y HHX MOCJIEJOBaTEIbHO
(dopMuUpyeTCsT U COBEPUICHCTBYETCS YMEHHME CTPOUTh MAaTeMAaTHYECKYI0 MOJENb peaJlbHOM CUTyalluH,
IPUMEHATh 3HAHMS, TIOJydYEHHblE NpPU H3YUYeHUM Y4eOHOTro Kypca, A pELIeHHS CaMOCTOSITEIbHO
c(opMyIHPOBaHHONW MaTeMaTUYECKOM 3a/1auu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConepxaTenbHO-MeTOAMUEeCKast TMHUA «UHcaa U BBIYMCICHUS» 3aBepllaeT (popMUpOBaHHE HAaBBIKOB
UCIIOJb30BAHUS JICHCTBUTENBHBIX 4YHCET, KOTOpoe OBIJI0 HayaTo Ha YPOBHE OCHOBHOIO OOILEro
oOpa3zoBanus. Ha ypoBHe cpenHero obmiero o0pa3zoBaHus 0co00e BHUMaHHE YJelseTcss (OPMHPOBAHUIO
HAaBBIKOB PAIOHAIBHBIX BBIYMCICHHM, BKIIIOYAIONIUX B ceOs HCHOJB30BAaHME Pa3IMUYHBIX (OPM 3amHCH
quciaa, YMEHUE JeaTh MPHUKUAKY, BBINOJHATh NPUOMIKEHHBIE BBIYMCICHUS, OLIEHUBATh YHUCIIOBBIE
BBIpQXKEHHUs, paboTaTh C MaTeMaTHMYeCKMMM KOHCTAaHTaMH. 3HAKOMbIE OOydYalolIMMCS MHOXECTBa
HaTYpalbHbIX, [EJIBIX, PALIMOHAIBHBIX U IEHCTBUTEIBHBIX YHCEN TOTIOIHIIOTCS MHOYKECTBOM KOMILIEKCHBIX
yucen. B kakIoM M3 3THX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My cHelH(UUYecKHe 3aJad U
orepaluu: AeJeHHUE Halelo, ONepUPOBAHME OCTATKAMH Ha MHOKECTBE ILIEJIBIX YHCEJ, 0CcOOble CBOMCTBa
palMOHANBHBIX W HMPPALMOHAIBHBIX YHCEN, apu(pMETHUYECKHE OIEpaluHd, a TaKKe H3BJICYCHUE KOPHS



HaTypaJIbHOM CTENEHW HAa MHOXECTBE KOMILJIEKCHBIX 4Mcel. biaronaps nocienoBaTeIbHOMY paclIUpPEHUIO
Kpyra MCIHOJIb3yEMbIX YMCENl MU 3HAKOMCTBY C BO3MOXXHOCTSIMU WX INPUMEHEHHUS JUISl PELIEHUS pa3iIMuHbIX
3agau (hopMupyeTcs MPeNICTaBICHHE O EANHCTBE MATEMAaTHKN KaK HayKH M €€ POJIM B MMOCTPOCHUH MOJIETICH
peasbHOro MHUpPA, ITUPOKO UCTIONB3YIOTCS 0000IIeHNe U KOHKPETU3alIUs.

JIuaus «YpaBHEHUS W HEPABEHCTBA» pPEATM3yeTCs] Ha MPOTSHKEHUHM BCEro OOy4YeHHs Ha YpPOBHE
cpenHero oOmiero o0pa3oBaHUs, MOCKOJIbKY B KaxaoM paszene [IporpamMmbl mpeaycMOTpPEHO pelieHue
COOTBETCTBYIOIINX 337ad. B pesymprare oOydaromuecs OBIIAJCBAIOT PA3IMYHBIMH METOJAMH PEIICHHS
palMOHAJIbHBIX, HPPALMOHAIBHBIX, I10Ka3aTEJIbHBIX, JOrapu(PMHUUECKUX U  TPUTOHOMETPUUYECKUX
YpaBHEHHUM, HEPABEHCTB U CUCTEM, a TaKKe 3ajay, CoJepKaux napaMerpsl. [losydyeHHble yMEHUSI IIUPOKO
WCTIOJIB3YIOTCS TP UCCIIETOBAHNH (DYHKIIMIA C TOMOIIBIO IPOU3BOTHOM, NP PEUICHUU MPHUKIAIHBIX 3a/1a4
U 3a/1a4 Ha HaXO’KJIeHHEe HauOOoJIbIINX U HAMMEHBIINX 3HaueHul QyHKIuK. JlaHHas conepkarenbHast JIMHUS
BKJIIOUaeT B cebsd Takxke (POPMHPOBAHUE YMEHHUH BBIMOIHATH pacuéTsl Mo Qopmyinam, Ipeodpa3oBaHUs
paloHaIbHBIX, UPPALIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHHM, a TaKyKe BBIPAKEHHM, coepKalux
cTeneHu | Jyorapudmel. brnarogaps n3ydeHHio anreOpandyeckoro Marepuaiga HMPOUCXOIMUT JajibHeiiiee
pa3BUTHE AITOPUTMHYECKOIO U aOCTPAKTHOTO MBIIUIEHHUS oOydaromuxcs, (OpMHUPYIOTCS HaBBIKU
NeYKTUBHBIX PacCyXJAeHHH, padOTbl C CHUMBOJIbHBIMU (hOopMaMu, MpeACTaBiIeHHs] 3aKOHOMEpPHOCTEH U
3aBUCHMOCTEH B BMJIE PAaBEHCTB M HepaBeHCTB. Ainredpa mpeanaraer 3Q¢GEeKTUBHbIE MHCTPYMEHTHI IJIs
pelIeHrs MPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HarJIsIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
sI3pIKa HAYKH.

CopepxarenpHo-MeToanuecKass JUHUS «DyHKIMH U TpaduKu» TECHO MeperieTaercs ¢ IpyruMu
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJbKY B KaKOM-TO CMbIC/IE 3aJa€T MOCJIEN0BaTeIbHOCTh H3yYEHUS
Marepuana. M3ydeHue CTENeHHOM, MoKa3aTeIbHOM, Jorapu(MUIECKOH U TPUTOHOMETPHUIECKUX (YHKIIHH,
UX CBOMCTB M rpa)uKoB, MCIOIb30BaHUE (PYHKUUI U pelIeHus 3aad U3 IpYTUX yuyeOHbIX MpPeAMETOB U
pEaJIbHOM JKU3HH TECHO CBS3aHO KaK C MAaTEMaTHYECKHM AHAJIM30M, TaK M C PELICHUEM YyPaBHEHUH H
HepaBeHCTB. [Ipu 3Tom Oouiblioe BHUMaHUE yrenseTcss (GOpMUPOBAHMIO YMEHHs BbIpaxarb (popMynaamu
3aBHCUMOCTH MEXIY Pa3IMYHbBIMU BEIMYMHAMHU, UCCIEN0BATh MOJIyYeHHbIE (PYHKIMH, CTPOUTH UX I'PaPUKH.
Marepuan 3TOH COIEp/KaTeNbHOM JIMHUM HALEIEH Ha pPa3BUTHE YMEHUN M HABBIKOB, I103BOJIIIOIIMX
BBIpAXKaTh 3aBUCUMOCTH MEXJ1y BEJIMYMHAMH B pa3IuyHOM (opMme: aHaIMTUYECKOH, rpaduyeckoil u
ciioBecHON. Ero wusydeHue cnocoOCTBYeT pPa3BUTHIO QJITOPUTMUYECKOTO MBILIUIEHUS, CHOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3ALUH, NCII0Ib30BAHUIO aHAJIOT M.

ConepxarenpHas nuHuAA «Hadana mMareMaTnyeckoro aHajam3a» IMO3BOJIAET CYLHIECTBEHHO PACIIMPUTh
Kpyr Kak MaTeMaTH4eCKuX, TaK M NPUKIATHBIX 3a/1ad, JOCTYINHBIX OOyJarolUMCs, TaKk KaK y HHUX
MOSIBJIACTCSI  BO3MOXKHOCTb CTPOMTH TIpaUKH CIIOXHBIX (DYHKIMHA, OINpenessaTe HMX HauOoJbIIMEe U
HaUMEHbIINE 3HAUCHMs], BBIUUCIATH IUIOIAAM (QUIYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH M YCKOPEHUS
npoueccos. JJaHHas coaeprkaTelbHas TMHHS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHSI MATEMAaTUYECKUX
MOJZENIEN pealbHbIX CUTYallMi, MO3BOJISIET HAXOMUTh HAWIIYYILEE PEIICHUE B IPUKIAIHBIX, B TOM 4YHCIIE
COLIMAJIBHO-9KOHOMHUYECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAMM MaT€MaTHUYECKOTO aHajHh3a CHOCOOCTBYET
Pa3BUTHIO a0CTPaKTHOTo, (pOPMaIbHO-JIOTHYECKOTO M KPEAaTHBHOTO MBILIUIEHUS, (POPMUPOBAHHUIO YMEHUI
pacro3HaBaTh MPOSBJICHUS 3aKOHOB MaTEeMAaTUKU B HayKe, TEXHUKE M UcKyccTBe. O0ydaromuecs y3HarT O
BBIJIAIOIINXCS pe3ysIbTaTax, NOJYyYeHHBIX B X0/1€ Pa3BUTHsI MAaTEMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAMYECKast TMHUS «MHOXECTBa U JIOTUKA» BKJIIOYAET B ce0s 2JIEMEHTHI TEOPUHU
MHO>KECTB M MaTEMaTHYECKOH JIOTMKU. TeopeTUKO-MHOKECTBEHHBIE INPEACTABIEHUS NPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH M MpelaraloT HanboJsiee YHUBEPCATIbHBIN S3bIK, 00bEAMHSIONINNA BCE a3 IeIibl
MaTEMaTHKU U €€ MPWIOKEHNUH, OHU CBA3BIBAIOT pa3Hble MaTEMaTHUECKNUE JUCLMILINHBI U UX IPUIOKEHUS B
enuHoe nenoe. [loaroMy BakHO J1aTh BO3MOKHOCTb 00y4aroieMycs IOHUMAaTh TEOPETUKO -MHOKECTBEHHBIN
S3bIK COBPEMEHHON MAaTeMAaTHKHM U MCIOJIb30BaTh €ro Ul BBIPAXKEHUS CBOUX MBICIEH. J[pyrMM Ba)KHBIM
NPU3HAKOM MAaTEMaTUKW KaK HAyKd CJeQyeT MPHU3HATh CBOMCTBEHHYIO € CTPOrocTb OOOCHOBaHHHA H
CIIEJOBAaHUE OIpPEACAEHHBIM IIpaBWJIaM IIOCTPOECHHS JIOKA3aTeNbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTeMaTH4YeCKOM JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHHS 00yJaromuxcs, MO3BOJIAET UM



CTPOWTh CBOU PACCYKIEHHS Ha OCHOBE JIOTHUECKMX NpaBui, (HOPMUPYET HABBIKM KPHUTUYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Hayaja MaTEeMaTHYECKOTO aHAIW3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICIIMPOBAHUS, KOTOpPbIE TPHU3BAaHBI CIIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOJICTICH pealbHBIX CHUTYallui, UCCIIEAOBAHUS 3TUX MOJIEIICH C TIOMOIIBIO anmapara aareopsl u
MaTeMaTHYeCKOTO aHAJM3a, WHTEPIPETAllMH IOJNYYCHHBIX pE3yAbTaTOB. Takue 3aJaHusl BIUICTCHBI B
KaX/IbI U3 pa3/IeNioB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepuai yd4eOHOTo Kypca MIUPOKO UCHOIB3YeTCs JUIs
pelieHusl MpUKIaTHbIX 3anad. [Ipu pemeHnn peanbHBIX MPAKTHYECKHX 3a7ad oOydarommecs: pa3BHUBAIOT
HaOJIOIaTeNIFHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIOJB30BaTh aHAIOTHIO,
0000ImaTe W KOHKPETH3UpOBaTh mpobiemy. JlesaTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PELICHHS
MPUKJIAIHBIX 3a7jad OpraHU3yeTcs B Ipoliecce M3Yy4eHHUsl BCeX TeM y4eOHOro kypca «AnreOpa v Hayaia
MaTeMaTHYEeCKOTO aHAIH3ay.

Ha u3ydenne yueOHOTO Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHalln3a» OTBOAUTCS 272 yaca:
B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 kiacce — 136 yacoB (4 yaca B HEJIETIO).



COJEP/KAHUE OBYUEHUA

10 KJIACC

Ymucna v BbIYUCICHUS

Pammonanbupie  ymcna. OOBIKHOBEHHBIE M JECATHYHBIE JpoOW, TPOLEHTHI, OECKOHEYHBIE
nepuoandeckue Apoou. [Ipumenenne qpooeit 1 MPOLEHTOB IS PelIeHUs MPUKIIaIHbIX 3a/1ad U3 Pa3InIHbBIX
OTpaciiell 3HAHUM U pealbHOW KU3HMU.

JlelicTBUTENbHBIC YHCa. PannoHanbHble M MppalMOHATIBHBIE YHCTa. Apu(MeTHYECKHe ONepaIiu C
JNEHUCTBUTENBHBIMU 4YHCIaMU. MOJyab JACUCTBUTENBHOTO 4YMCIa U ero cpoiictBa. [lpubmmkéHHbIC
BBIYMCIICHUS, IPAaBUIJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA PE3yJbTaTa BHIYUCICHUN.

Crenenp ¢ menbiM mokasateneM. bunom Herorona. Vcnonp3oBanue moaxoasmieil ¢Gopmbl 3ammucu
NEUCTBUTENBHBIX YHCEN JUISl pELIeHUs TPAKTUYECKUX 3a7a4 U MPECTaBICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIeM U €€ CBOWCTBA, CTENEHb C ACHCTBUTEIbHBIM MOKA3aTENIEM.

Jlorapudm uucna. CoiictBa jorapudma. [lecaTuuHbie U HaTypaIbHBIC JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAH['€HC YUCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
yYpaBHEHUS U ypaBHEHUs-cieAcTBUS. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OcCHOBHBIE METOJIBI pEIICHHUS LEeIbIX M JPOOHO-pallMOHAJIbHBIX YPAaBHEHMH M HEPaBEHCTB.
MHorouieHsl 0T OJHOM NepeMeHHOH. JleneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHuorouseHsl ¢ 1eiasiMu kKoddduiinentamu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHHUH, COAEPIKAIINUX CTEIIEHN U KOPHH.

WppanmonansHbie ypaBHeHNA. OCHOBHBIE METObI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUN.

IToxa3zarenbHble ypaBHeHUs. OCHOBHBIC METOMBI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBanue BBIpKEHUN, COAECPKAIINX JTOTAPHU(PMBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YpaBHEHUI.

OcHOBHBIE TpUrOHOMeTpHueckre (opmyisl. IIpeoOpa3oBaHHEe TPUTOHOMETPUUECKUX BBIPAKEHHH.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucteM NUMHEHHBIX ypaBHEHUH. MaTpuila CUCTEMBbI JUHEUHBIX ypaBHEHUU. OnpenenuTenb
MaTpulbl 2X2, €ro IeOMETPUYECKHN CMBICI M CBOMCTBA, BBIYHCICHME €r0 3HAYCHUS, NPUMEHEHHE
ONPENEIUTENS U1 PELIECHUS CUCTEMBI JIMHEHHBIX ypaBHEHUH. PellieHne mpuKiIagHbIX 3a1ad ¢ MOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHeHMH. lccinenoBaHume mOCTPOGHHOM MOJENM C IIOMOINBIO MaTpull U
OTIPEICIIUTENEH.

[locTpoeHre MaTeMaTMYECKUX MOJEIIEH PEeaJbHOM CUTYyallud C MIOMOIIBIO YPAaBHEHUM U HEPABEHCTB.
[IpumeHeHNEe ypaBHEHUMH M HEPAaBEHCTB K DPEIICHUI0 MAaTeMAaTUYECKUX 3aJad M 3aJad M3 Pa3IUYHbIX
oOnacTeil HayKu U pealbHOM )KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMsA, crnocoObl 3anaHus (QyHkuMU. BzaumHo oOpathble ¢(yHkumu. Kommosunms ¢yHKUIuH.
I'padux GpyHKIMHM. DIeMeHTapHble TpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OO6nacte ompesneneHuss W MHOXecTBO 3HaueHMH ¢yHkuun. Hymu ¢ynkoun. IIpomexyrku
3HakonoctossHCTBA.  Y&€tHple W HeuérHble ¢yHkumuu. Ilepuoguueckue ¢ynkuuu. IIpomexyrku
MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MUHMUMYMbI (yHKUuU. HanGombliee ¥ HauMeHblee 3HAYCHUS
(GYHKIMHU Ha TPOMEXKYTKE.

JIuneiiHas, KBaJpaTH4yHass M JApPOOHO-IMHEHHAas (QYyHKIMHU. OJIEMEHTapHOE HCCIEOBaHUE M
MOCTPOEHHE UX I'PapHKOB.

Crenennas QyHKIMS ¢ HAaTYpaJbHBIM U LIEJBIM Moka3aTeneMm. E€ cBoiicTBa u rpaduk. CBoiicTBa U
rpaduK KOpHs N-0¥ CTeNeH! KaKk (PyHKIIMHU 0OpaTHOM CTENeHU C HATYpaIbHBIM ITOKa3aTeleM.



[Toka3zaTtenbHast u jorapumuueckas QyHKINH, UX CBOMCTBa U rpaduku. Mcrnoap3oBanue rpapukoB
GyHKUUH 011 perieHus] ypaBHEHHIA.

Tpuronomerpuveckass OKpPYKHOCTb, ONpEICICHUE TPUTOHOMETPUYECKUX (DYHKIMIA YHCIOBOTO
aprymMeHra.

@OyHKIIMOHANBHBIE 3aBUCUMOCTH B pealibHBIX Tpolleccax M sBJICHUAX. [paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajimsa

[locnenoBarenbHOCTH, CIOCOOBI 3a/JaHUS NOCIEA0BaTeNbHOCTEN. MeTo MaTeMaTnyecKol UHIKIIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE NTOCIE0BATENbHOCTU. VIcTOpUS BOSHUKHOBEHUSI MAaTEMATUYECKOTO aHATIN3a
KaK aHajan3a 0ECKOHEYHO MaJblX.

Apudmernueckas M reomerpuyeckas mporpeccu. beckoHeuHo yObIBarolasi IeOMETpUYecKas
nporpeccusi. CymMma O€CKOHEYHO  YOBIBAaIOIIeW TeoMeTpHYeckorl mporpeccud. JIMHEWHBIA U
SKCHNOHEHIMANbHBIM pocT. Yucno e. dopmyna cinoXHBIX MpOLEHTOB. lcmonb3oBaHWe MpOrpeccuu Jyis
pelIeHNs pealIbHBIX 3aJad MPUKIaJHOTO XapaKTepa.

HenpepriBabie QyHKIMM 1 UX cBOMcTBa. ToukM pa3zpbiBa. ACUMITOTH rpa@ukoB ¢pyHkuuid. CBolicTBa
(GyHKIMI HEenmpephIBHBIX Ha OTpe3ke. MeToa MHTepBaoB Uil pelieHusl HepaBeHCTB. [IpuMeHeHne cBOMCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas u BTOpas mpousBojaHbIE QyHKUMU. OmpeneneHue, reOMETpUUYEeCKUd U (U3NYECKUI CMBICI
MIPOU3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIIHH.

[IpousBonubpie sneMeHTapHbIX (GyHKIUA. [Ipow3BoaHas CyMMbI, NPOU3BEACHMS, YAaCTHOTO H
KOMITO3UIIUN (PYHKLIUH.

MHo:kecTBa M JIOTHKA

MHO3€ecTBO, oniepalii HaJl MHOKECTBaMU U UX CBOMCTBA. [narpammsl Diinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO amnmnapara Jjsl ONHCaHUs pPEealbHBIX IMPOLIECCOB M SABJICHUH, NPU PELICHUH
3aja4d U3 APYrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOICTBO MaTEeMAaTH4YECKOTO OOBEKTa, CIEACTBHME, [OKa3aTeIbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KJIACC
Yucia 1 BBIYUCICHHUSA

Harypanbhble u nensle uncna. IIppuMeHeHue NPU3HAKOB JEIMMOCTH LEIbIX 4HCel, HauOOJbIINN
obmuii nemutens (nanmee — HOJl) m Haumenbiee oobmee kpatHoe (manee — HOK), ocTtaTkoB mo Momysnro,
anroput™Ma EBKiMaa 11 peleHus 3a7ad B LENbIX YUciax.

KommuiekcHbple umcna. AnreOpaudeckas W TpPUTOHOMETpHUYEcKas (OpMBbI 3alHMCH  KOMIUIEKCHOTO
yuciaa. ApudmMeTnueckue onepaluuu ¢ KOMIUIEKCHBIMHM 4uciaaMu. M300pakeHre KOMIUIEKCHBIX YUCell Ha
KoopauHaTHOU iockocTh. @opmyna Myaspa. KopHu N-0ii cTenenn n3 KOMILIEKCHOTO yncia. [Ilpumenenue
KOMIUIEKCHBIX YUCEN JUIsl pelieHHsl (PU3NYECKUX U TeOMETPUUECKUX 3ajiay.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTb YPAaBHEHMM M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI -CIIEICTBHSI.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUrOHOMETPUYECKUX YPAaBHEHHH C MOMOIIbIO TPUTOHOMETPHUECKOW OKPYKHOCTH.
Pemenune TpUroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI peIIeHHs TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJBl pPEIIEHHS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX, HpPPalMOHAIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUIECKUX YPaBHEHUH.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITApaMETPAMHU.

[IpumeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTeMAaTHMUYECKUX 3aJad W 3ajad U3
pa3nuyHbIX 00JacTell HAYKHU U PeabHOM KU3HU, MHTEPIPETalUs MOTYYEHHBIX PE3yIbTaTOB.

DyHKUUH U TPaPUKHU



I'papux xommosuimu  Qyaknmii. ['eomerpuueckue 00pa3pl ypaBHEHMH W HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre MeTOIbI peLICHUS YpaBHEHUU M HEpaBeHCTB. I 'paduueckre METObI pelIeHus 3a1ad ¢
rapamMeTpamu.

Ucnonw3oBanne rpaduxoB (QyHKUMA I8 HCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpPHIE
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaTbHOM JKU3HU.

Hayana maTreMaTH4ecKoro aHajm3a

[IpumeHeHne NPOU3BOJHON K HCCIENOBAaHMIO (YHKIMH Ha MOHOTOHHOCTh M JKCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUN HEMIPEPHIBHON (DYHKIIMU HA OTPE3KE.

[IpuMeHeHre NpOW3BOMHOM JUIS HAaXOKJIECHUs HAWIYYIIEro pEelIeHUs B NPHUKIAJHBIX 3a1adax, JUis
OTIpeJIeNIEeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMyIIoN MiH rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTAPHBIX (YHKIIHM.
[IpaBuna Hax0XAEHUS IEPBOOOPAZHBIX.

Huterpain. ['eomerpruueckuii cMbICT HHTErpaia. BeranciaeHue onpenenéHHOTo HHTErpaia mo Gopmyie
Herorona-JleiiGuuma.

[Ipumenenne uHTerpayia IS HaXOXKIACHUS IUIOMIAJed MIOCKUX GUTYp U 00bEMOB T€OMETPUUYECKUX
TeI.

[Ipumeps! pemiennit auddepeHuaNbHbIX ypaBHEHUN. MaTemaTHueckoe MOJEINPOBAHNUE PeabHbIX
MPOIIECCOB C MOMOIIBIO AU HepeHITNaTbHBIX YPAaBHEHUM.



IVNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIETI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’aaHcKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUIIMKA 00YJArOIMIeToCsl KaKk aKTUBHOTO M OTBETCTBEHHOTO 4WICHA
POCCUHCKOTO 00IIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJICHUH, TPOIEAYyp TpakKIAHCKOTO oOmecTBa (BBIOOPBI, ONPOCHI W JAPYroe), yMEHHe
B3aMMO/ICHCTBOBATh C CONMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX (YHKIMSIMHM M Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIMTAHUS:

c(OPMUPOBAHHOCTh POCCHUMCKONW TpaXTAaHCKOW WACHTUYHOCTH, YBaXEHUS K NPOLUIOMY U
HAaCTOSIIEMY POCCUICKON MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCHUHUCKUX MAaTEMATHUKOB
U POCCUICKOW MAaTEMAaTUYECKOM IIKOJIbI, UCTIOJIb30BAHHUE ITUX JIOCTHIKEHUH B IPYTUX HayKaX, TEXHOJOTHUSIX,
chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEM pOCCHIMCKOrOo Hapoja, C(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO TOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHHWEM JIOCTHKEHUN HAyKd H
JESTENHHOCTBIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMUHUBOTO OyIYIIIETo;

4) 3cTeTMYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHNE K MUPY, BKIIFOUAsl SCTETUKY MaTEeMAaTHUECKHX 3aKOHOMEPHOCTEH, 00bEKTOB,
3a/1a4, peUIeHUuM, pacCyKICHUH, BOCHPUMMYMBOCTh K MAaTEMaTHYECKMM AacleKTaM pa3jiu4HbIX BHJIOB
HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHHS NPUMEHATH MaTeMaTHYecKHe 3HaHWA B HHTEpecax 370pOBOrO H
6e3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0POBBIO (340pPOBOE MHTAHUE,
cOalaHCUPOBAHHBIA PEXHUM 3aHATUM M OTIbIXa, pPEryispHas (Qu3nyeckas aKTUBHOCTH), (u3nyeckoe
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030OPOBUTEIIBHOM JAESATENBHOCTBIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TpPYAY, OCO3HAHUE LIEHHOCTH TPYAOJIOOUS, HHTEpeC K pa3iuyHbIM cdepam
npodeccuoHabHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIOKEHUSIMU, YMEHHE COBEPILIATh
OCO3HAHHBII BBIOODP OyayIiei mpodeccun U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE IJIaHbl, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa3oBaHUIO M CaMOOOpPa30BaHMIO Ha MPOTSHKEHUHM BCEH KU3HH,
TFOTOBHOCTb K AKTUBHOMY YYacTHIO B PELICHUU IPAKTUYECKUX 3a7]a4 MAaTEMaTH4YECKOI HAPaBIE€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH JKOJIOTHYECKON KYyIbTYPhl, MOHUMAHUE BIUSHUS COLMATBHO-3KOHOMHUYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COIMAIBHOM Cpeabl, OCO3HAHHE TIJI00abHOTO XapakTepa
9KOJIOTHYECKUX TPOOJieM, OpUEHTAIMsl Ha NMpUMEHEHHE MaTeMaTHYeCKUX 3HAHUM A pelleHus 3a/ady B
obnacTu OKpyXKarolield cpepl, TUIAHWPOBAHHE MOCTYIKOB M OIEHKHM HMX BO3MOXKHBIX MOCIEACTBUN IS
OKpY’Karollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U
OOIIECTBEHHON MPAKTUKH, TOHUMaHUE MAaTeMAaTHYECKOW HayKH Kak cepbl YEIOBEUYECKOUN NeSTENLHOCTH,
3TanoB €€ pa3BUTUS U 3HAYUMOCTH JUIS Pa3BUTUS IUBWIM3ALMHU, OBJAJCHHE S3bIKOM MAaTEMaTUKU U
MaTeMaTHYeCKOM KyIbTYpOll Kak CpPeICTBOM IO3HAHUS MHUpPA, TOTOBHOCTb OCYIIECTBISTh MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSITENIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METANPE/IMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Joruyeckue 1eMcTBus:



BBISBJIATD M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPH3HAKKM MATEMaTHUYECKUX OOBEKTOB, MOHATHIA,
OTHOIICHUH MEXIY MOHATHIMH, (OPMYIUPOBATH OINpPEACICHHUS MOHIATUN, YCTAaHABIMBATH CYILECTBEHHBIN
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS JUIs 0000IICHUS M CPABHEHUSI, KPUTEPUH ITPOBOAUMOTO aHAIIN3A;

BOCIPUHHUMATh, (OPMYIUPOBATH U MPEOOPA30BBIBATH CY)KJCHHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHEIE,
€IMHUYHBIC, YaCTHBIE U O0IIHe, YCIOBHBIC;

BBISIBJIATE MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOPEYMs B (aKTax, JaHHBIX,
HAOJIOICHUSAX U YTBEPKACHUSX, TIPEAIaraTh KpUTEPUH JUTSI BBISIBICHUS 3AKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  HCIIOJIb30BAHMEM  3aKOHOB  JIOTMKH, JEAYKTUBHBIX M  HMHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTEJIbCTBA MAaTEMATUYECKUX YTBEPXKJAEHUM (IpsIMblE U OT
MIPOTUBHOT0), BBICTPAMBATh APIYMEHTALMIO, TNPUBOAUTH IMPUMEPHl M KOHTPIPHUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE CYXJAEHUSI U BHIBOIbI;

BBIOMpATh CHIOCO0 pelieHns yueOHO! 3a/1auM (CpaBHUBATh HECKOJIBKO BapMAHTOB PEllIEHUs!, BRIOMpATh
HauboJee NOAXOAAIUMN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/ibCKkue 1elCTBUA:

MCI0JIb30BAaTh BOMPOCHI KaK MCCIIEIOBATENbCKUI HMHCTPYMEHT MO3HaHUS, (OPMYIUPOBATh BOMPOCHI,
¢bukcupymole NpoTUBOpeure, MpolieMy, YCTaHaBIMBATh UCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

MIPOBOJUTH CAaMOCTOSTENbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE IO YCTAHOBJIEHMIO
O0COOEHHOCTEl MaTeMaTHYecKOro OOBEeKTa, SBJICHMS, IPOILIECCa, BBISIBICHUIO 3aBHUCUMOCTEH MEXKIY
o0BbeKTaMu, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOATENIBHO  (pOpMyIHpoBaTh OOOOLIEHHS UM BBIBOABI 10 pe3ylbTaTaM IPOBEIEHHOTO
HaOJIIOIEHUs, HCCIIEOBAaHUs, OLICHUBAaThb JOCTOBEPHOCTh IOJIYydEHHBIX peE3yJbTaToOB, BBIBOJOB U
000011eHMI;

IIPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOLECcCa, a TAKKE BBIABUraTh IMPEAINOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISABIIATE Je(PUUUTHI HH(POPMALMY, JAHHBIX, HEOOXOJAUMBIX JJIsl OTBETA HAa BONPOC U AJS PELICHUS
3aJauy;

BbIOMpPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAIW3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIUIO PA3IUYHBIX BUJIOB U (JOPM IMIPEJICTABICHMS,

CTPYKTYpUpPOBaTh HH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMuHbIX (opMmax, WUIIOCTPUPOBATH
rpagu4ecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMALMH 10 CAMOCTOSATENBHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHUBHBIC YHHBepCcaIbHbIe YUeOHbIE 1eliCTBUA

Oo0menne:

BOCIPUHHUMATh U (POPMYIHPOBATH CYXAECHUS B COOTBETCTBUH C YCIOBUSMH U LEJISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO
X0y pellleHus 3ajaul, KOMMEHTHPOBATh MOJIYYEHHbIN PE3YyNbTaT;

B X0je 0OCYXJEeHHs 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBbI, peliaeMoit
3aJ1a4M, BHICKA3bIBATh UJIEH, HALIEJICHHBIE HA IIOUCK PELLIEHUS, COTIOCTABIIATh CBOU CY)KJIEHUS C CYXKACHUSIMHU
JIPYruX YYacTHUKOB JHajora, OOHAapyKMBaTh pa3iMyhe M CXOJACTBO TMO3UIIMHA, B KOPpPEeKTHOU Qopme
(bopMynUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

MIPEACTABIATh  PE3ylbTAaThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, UCCIECJOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAaT BBICTYIUICHHS C Y4ETOM 3a/Jad MPEe3eHTAUMd U O0COOEHHOCTEH
ayIUTOpHUHU.

PeryasitTuBHbIe YHMBepcaJIbHbIe yUeOHbIe AeiicTBUS

Camoopranmn3anus:



COCTaBIIATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4H, BEIOMpATh CIOCOO pEmieHUs ¢ Y4€TOM UMEIOIIUXCS
pPECyYpCcoOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTUPOBATh BAapUAHThl pEHICHUN C
y4€TOM HOBOU HH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATEILHON pe(IeKCHH KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUN W
MBICITUTENBHBIX MTPOIIECCOB, UX PE3YJIBTATOB, BIAJECTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS Mpoliecca
U pe3yJsibTara pelieHus MaTeMaTUIeCKOM 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 3aJa4H, BHOCUTh KOPPEKTHUBHI B
NESITETFHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, TAHHBIX, HAWJCHHBIX OMUOOK, BBISIBIICHHBIX TPYAHOCTEH;

OIIEHMBATh COOTBETCTBHE pE3yJabTaTa IIEJIW M YCIOBUAM, OOBSCHATh NMPUUMUHBI JOCTIDKCHHS WM
HEJIOCTH)KEHHS PE3yIbTAaTOB JAEATEIHFHOCTH, HAXOIUTh OIIHOKY, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eSITEJILHOCTD:

MMOHUMATh U HCIIOJH30BATh MPEUMYIECTBA KOMAaHIHOW W WHIWBHUIYAJIbHOM pabOTHI MPHU PEIICHUN
y4eOHBIX 3a7a4, MPUHUMATH 11€Jb COBMECTHOM JEeATEIbHOCTH, MIAHWPOBATh OPraHU3alMI0 COBMECTHOM
paboTHI, pactpeensiTh BUILI PabOT, TOTOBAPUBATHLCS, OOCYKIATh MPOLIECC U Pe3yabTaT paboThl, 06001aTh
MHEHHS HECKOJIBKHX JIIOCH;

y4acTBOBATh B TPYNMNOBBEIX (opMax paboThl (0OCykeHHs, OOMEH MHEHUH, «MO3TOBBI€ IITYPMBI» U
WHBIE), BBITIOJHATH CBOIO YacTh PabOThl U KOOPJIWHUPOBATH CBOM JIEUCTBUSI C APYTMMH YJIe€HAMU KOMaH/IbI,
OIIEHUBATh KaueCTBO CBOET0 BKJIaJa B OOIIUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITMPOBAHHBIM y4aCTHUKAMHU
B3aUMO/ICUCTBHSI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenns B 10 kjacce oOydaromuiics MOJTYIUT CICAYIOMUE MPEAMETHBIC PE3YJIbTaThl 110
OTJIeNbHBIM TeMaM paboyeil mporpaMMbl y4eOHOTO Kypca «Airedpa u Hauyajga MaTeMaTUYECKOTO aHATN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHUSMH: pallMOHAIbHOE YHCIIO0, OECKOHEYHas Mepuoanyeckas Ipoob,
MPOLIEHTHI, UPPALMOHATIBHOE YHCIO, MHOXECTBA PAIMOHATIBHBIX M JEHCTBUTENBHBIX YHCEN, MOIYJb
JNeHUCTBUTEIHLHOTO YUCIIA;

MPUMEHSTH JPpOOU U MPOLEHTHI Ul PEIIeHUs MPUKIAIHBIX 3a7a4 U3 PA3IMYHBIX OTpacieil 3HAaHUN U
peabHOM )KU3HU;

MPUMEHTh MPUOIMKEHHBIE BBIYMCIICHUS, MpaBWa OKPYTJICHHS, MPUKUAKY U OLEHKY pe3ylbTara
BBIYHCIICHUH;

CBOOOJHO ONEpPUPOBATH MOHATHEM: CTEMEHb C IENbIM IOKa3aTeseM, MCHOIB30BaTh MOIXOISIIYIO
(dbopMy 3amucH IEHCTBUTENBHBIX YUCEI JIs PelIeHUs] TPAKTUUECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpaIbHOU CTENEHHU;

CBOOOJHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeIeM;

CBOOOJHO OMEPUPOBATH MOHATUAMU: JIOTapu(dM YKcia, TECATUYHBIC U HATYpaJIbHbIE JIOTapu(MBI;

CBOOOJHO OTEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHHUS H HEPABEHCTBA:

CBOOOJHO OMNEPUPOBATH TMOHATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHEIC
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSITh Pa3INYHbIE METOJBI PEIICHUs pPAIMOHAIBHBIX U JPOOHO-pAIlMOHANBHBIX ypaBHEHUH,
MIPUMEHSATh METO]l UHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOJHO OIEPHPOBATh MOHSITUSIMHU: MHOTOUJIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C IIeNbIMH
Kod(huIMeHTaMi, KOPHU MHOTOYIEHA, MPUMEHSTHh JAEeHHE MHOTOYJIeHa HAa MHOTOYJIEH C OCTAaTKOM,
teopemy besy u reopemy Buera nns pemenus 3anauy;

CBOOOJHO OIEPUPOBATh MOHITHUSMH: CUCTEMa IUHEHHBIX ypaBHEHUH, MaTpuIlla, OMPEICITUTEIb
MaTpuibl 2 X 2 U €ro reoOMETPUYECKUM CMBICH, HCIOJIb30BaTh CBOWCTBA OMpeAenuTens 2 X 2 naus
BBIYUCJICHUSI €r0 3HAYCHUS, MPUMEHSATh ONPEACIUTENN Ui PELICHUS CHCTEMbl JIMHEWHBIX YpaBHEHHIA,



MOJEIUPOBATh pEAIbHbIE CHUTyallUM C IIOMOIIbK0 CHUCTEMBI JIMHEHHBIX YypPaBHEHUM, HCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C TIOMOIIIbIO MATPUL] U OIIPEACIUTENIEH, HUHTEPIIPETUPOBATD [IOJIyYEHHBIN PE3YJIbTaT;

MCIOJIb30BaTh CBOWCTBA JICHCTBUNA C KOPHIMH IS TPe0Opa30BaHMs BRIPAKEHUI,

BBIIIOJIHATh IIPEOOpPa30BaHUSl UMCIIOBBIX BBIPAKEHUM, COJEp)KAlIMX CTENEHU C paluOHaIbHBIM
II0Ka3aTeJeM;

MCIIOJIH30BaTh CBOKWCTBA JIOTapu(MOB [T IpeoOpa3oBaHus JOrapu(hMUIECKUX BBIPAKCHUH;

cBOOOJTHO OMEpUPOBaTh NOHATHAMH: HMPPALMOHANBHBIE, IIOKA3aTeNbHBIE H JIoTapu(MUYEeCcKue
YpaBHEHHUS, HAXOJAUTh UX PEIIECHUS C MOMOIIbI0 PAaBHOCWIBHBIX MEPEXOJ0B WM OCYILECTBISAS MPOBEPKY
KOpHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHEe (opMyIbl it mpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX
BBIPAKEHUM;

CBOOOJHO OINEpPUPOBATH MOHSTUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATh HE0OXOIuMbIe
(bopMyIIbl U1l pELIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUM;

MOJENUPOBATh pPEAJbHbIE CHUTyallMd Ha $S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YPABHEHMS,
HEpaBEHCTBAa M0 YCJIOBHUIO 3aJaud, HUCCIENOBaTh IOCTPOEHHBbIE MOJEIM C HCIIOJb30BaHMEM aIapara
anreOpsl.

DyHKIUHN U TPaQUKH:

CBOOOJIHO OTIEPUPOBATH MOHATHSAMH: (YHKIUSA, CHOCOOBI 3amaHus (YHKIMW, B3aUMHO OOpaTHBIC
GbyHKIMY, KOMIO3ULIKS QYHKIUHN, rpaduK (GYHKIMH, BHITIOJIHATE dJIEMEHTapHbIe peoOpa3oBaHusl rpaguKoB
GbyHKIINI;

CBOOOJHO ONEPUPOBATh MOHATUSMU: 00JIACTh ONPEAETICHHUSI U MHOKECTBO 3HAUEHUH (DYHKIMH, HYIU
(GyHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: UYETHbIE W HEYETHblE (YHKLUUHU, NEpUOAMYECKHE (QYHKIUH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MMHUMYMBI (DYHKIIMH, HAUOOJIbIlIeEe U HaUMEHbIIIEe
3Ha4YeHHe (QYHKLUU HA IPOMEKYTKE;

CcBOOOJIHO ONEpPUPOBATh MOHATHAMM: CTENEHHas (YHKLUS C HATypaJIbHBIM U IEJBIM IOKa3aTeJeM,
rpaduK CTeneHHONW (YHKIUHM C HaTypajbHbIM M LIEJIbIM IOKa3zareseM, rpaduk KOpHsS N-OH CTENeHH Kak
(GbyHKIMU 00paTHOM CTENEHH ¢ HaTypallbHbIM IIOKa3aTeseM;

ONEpPUPOBATh MOHATHAMM: JIMHEHHAas, KBaJpaTU4Has M JPOOHO-IMHEIHHAas (YHKUMHU, BBIIOJHSATH
3JIEMEHTAapHOE UCCIIEJOBAHNE U IOCTPOEHHUE UX I'pa(UKOB;

cBOOOJIHO ONEpUpOBaTh MOHATUAMHU: INOKa3aTelabHas U Jorapudmuyeckas (QyHKIMM, UX CBOWCTBA U
rpaduKy, UCI0JIb30BaTh UX I'padUKy /sl pellieHHs ypaBHEHMIA;

CBOOOJTHO ~ OmepupoBaTb  HOHATHSAMU:  TPUTOHOMETpUYECKas  OKPYXKHOCTb,  OIpEeJesICHHue
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOTO apryMEeHTa;

UCNOJb30BaTh Tpapuku (QyHKUMHA A MCCIEOBaHUS IPOLECCOB M 3aBUCUMOCTEH HpPU pPELICHUU
3ajay U3 JAPYruX Y4eOHbBIX NPEIMETOB M peabHON JKHU3HHU, BbIpaXaTb (OpMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

Havajna maTeMaTH4eCKOro aHaJIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUAMM: apupMeTHUYEeCcKas U TeOMEeTpUUecKas Mmporpeccus, OECKOHEYHO
yObIBarolasi reoMeTpuyecKas MpOrpeccus, JUHEHHBIM M AKCIOHEHIMAIbHBIM POCT, (HopMyna CIOXKHBIX
IIPOLIEHTOB, UMETh IPEJCTABIEHNE O KOHCTAHTE;

HCII0JIb30BATh IIPOIPECCUU /TSl PELICHMSI pealIbHbIX 3aJad IPUKIIAJHOTO XapaKTepa;

cBOOOJIHO OMEPUPOBATh MOHATHAMHU: TOCIEOBATENLHOCTD, CIOCOOBI 3a/1aHUs MTOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE U OIPAaHWYEHHBIE IMOCIEA0BATEIBHOCTH, IOHUMATh OCHOBBI 3apOKJIEHUS MAaTEMaTHUYECKOTO
aHaJM3a Kak aHajan3a OECKOHEYHO MallbIX;

cBOOOJIHO ONEpUpPOBaTh MOHATUAMU: HEMpEpbIBHbIE (YHKIUHU, TOUKH pa3pbiBa rpaduka (QyHKIUH,
aCUMIITOTHI rpaduka GyHKUIUY;

cBOOOJTHO OmepupoBaTh MOHATHEM: (YHKIHS, HENpepbIBHAS Ha OTPE3Ke, NMPUMEHATh CBOMCTBA
HETPEepbIBHBIX (DYHKUIUHN IS pEIeHUs 3a7ay;



cBOOOJTHO OIEpHPOBATH TMOHATHAMU: TEpBasi M BTOpas MPOU3BOAHBIC (YHKLWHU, KacaTelbHas K
rpaduKy QyHKIHNHU;

BBIUUCIIATH POU3BOJHBIC CYMMBI, IPOM3BEICHHS, YaCTHOTO M KOMITO3UIMU ABYX (DYHKIIHMIA, 3HATH
MIPOU3BO/IHBIC IIEMEHTAPHBIX (YHKIIUH;

MCIOJIb30BATh TEOMETPHUECKUI U (PU3NUECKUN CMBICI IPOU3BOTHOMN IS pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHSATHIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOYKECTBAMH,

HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapaT i ONHUCaHUs pealbHbIX IPOLECCOB U ABJICHUH,
IIpU pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB;

cBOOOJTHO ONEpUpOBaTh NOHATHAMH: OIpPEICICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE, CBOWCTBO
MaTeMaTH4eCKOro 00bEeKTa, 10Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xoniy ob6yuenus B 11 kiacce oOyyaromuiicss MOJyYUT CIEAYIONIUE MPEIMETHbBIE PE3yIbTaThl 110
OTJIeNbHBIM TeMaM pabodeil mporpaMMbl y4eOHOT0 Kypca «Airedpa u Hauyaja MaTeMAaTUYECKOTO aHAIN3a»:

Yncna u BbIYUCICHUS:

CBOOOJHO ONEpPUPOBATH NOHITUSIMU: HaTypaJIbHOE U 1I€JI0€ YHCII0, MHOKECTBA HATYPAJIbHBIX U LIEJIBIX
YuCell, UCIO0JIb30BaTh NMpu3Haku aenumocTy nenbix yucen, HOJ u HOK HaTypanbHBIX 4HCeNn ISl pEeIICHUS
3a/a4, MPUMEHATH anroput™ EBkinma;

CBOOOJHO ONEpUPOBATh IOHATHEM OCTAaTKa MO MOJYNIO, 3alUChIBaTh HATypajbHbBIE YHUCIA B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOJHO ONEpUPOBATh MOHITUAMM: KOMIUIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX YHCEN,
MIPE/ICTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandyeckol M TPUTOHOMETpUUYECKON (opMe, BBITOIHSTH
apu(pMeTHYeCKHe ONepali ¢ HUMU M N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJITHO ONEpUPOBaTh MNOHATUSAMHU: HUpPpALMOHAIbHBIC, IIOKA3aTelbHbIE U JIOTapU(PMHUUECKHE
HEPABEHCTBA, HAXOJUTh X PEHICHHS C TOMOLIBIO PABHOCUIIBHBIX IIEPEXOI0B;

OCYIIECTBIIATh OTOOP KOPHEH NMpH pelIeHUH TPUTOHOMETPUYECKOTO YpPaBHEHMS,

CBOOOJIHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPUMEHATh HEOOXOAMMBIE
(bopMyIbl ISl pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OMNEpUpPOBATh TMOHATHSMM: CHCTEMa M COBOKYIIHOCTb YpPaBHEHUH U HEPaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI M CHUCTEMBI-CICACTBUSA, HAXOJWUTh PpELICHUS CHCTEMBI U COBOKYIHOCTEH
palMOHAIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemars paloHalbHbIE, UPPaLMOHAIILHBIE, [I0Ka3aTelbHbIE, JorapupmMuUecKue U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILINE MOLYJIN U ITapaMeTphbl;

IPUMEHATh TpapUuecKhue METOJbl JUIs pelIeHUs ypaBHEHHUH U HEpaBeHCTB, a TaKXkKe 3ajad ¢
napaMeTpamy;

MOJICIUPOBATh pEAIbHbIE CUTYallUd Ha S3bIKE aireOpbl, COCTABJIATh BBIPAKEHUS, YpPaBHEHMUS,
HEPABEHCTBA M MX CHCTEMBI IO YCJIOBMIO 33Ja4d, UCCIEN0BATh NNOCTPOCHHBIE MOJAEIN C HCIOJIB30BAHUEM
anmapara anreOpbl, HHTEPIPETUPOBATh MOJYYEHHBIH pe3ynbTaT.

DOyHKUUH U TPapuUKU:

CTPOUTH TpapUKH KOMMO3ZMLMHU (DYHKIHH C MOMOIIBIO 3JIEMEHTApHOTO HCCIIEIOBAHUS U CBOWMCTB
KOMIIO3MIIMH JIBYX (PYHKLUH;

CTPOMTH TeoOMeTpHUecKkre 00pa3bl ypaBHEHUH 1 HEPABEHCTB HAa KOOPIUHATHON IIOCKOCTH;

cBOOOJTHO OTIEPUPOBATH MOHATHAMMU: TPAdUKU TPUTOHOMETPHUUECKUX (HYHKIIUH;

NPUMEHATH (PYHKIMU JUT1 MOJCTUPOBAHUS U UCCIIEJOBAHUS PEATbHBIX MPOLIECCOB.

Havyajna maTeMaTH4eCKOro aHaJIM3a:

UCIOJb30BaTh MPOU3BOIHYIO ISl HCCIE0BaHUS (YHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HanOOJIbIlIee U HAaNMEHBIIIee 3HAaUeHUS (PYHKIIMH HENPEPHIBHON Ha OTPE3Ke;



HCIIOJIb30BATh IIPOU3BOAHYIO IS HAXOXKICHUSA HAWIYUYIIEro PELICHMsS B IPHUKIAJHBIX, B TOM 4YHCIE
COLIMAIBHO-DKOHOMUYECKUX, 3aJayax, M OIPENEICHUS CKOPOCTH M YCKOPEHMS IpoLecca, 3aJaHHOIO
dbopmyroit wim rpadukoM;

cBOOOJTHO ~OMEpHUpOBaTH MOHATUSAMH: MEPBOOOpa3Hasi, OMNPEACIEHHBIM HMHTErpall, HaXOAUTh
nepBooOpa3Hble AMeMEHTApHBIX (YHKINN M BBIYUCIATH HHTErpai 1o gopmysne Hetorona-Jleiibnuna;

HAXOJUTh TUIOUIAIU TUIOCKUX (PUTYp U 00BEMBI TENI C IOMOIIBIO HHTETPAIa;

MMETh IMpPEACTABICHUE O MaTeMaTU4YeCKOM MOJEIMPOBAaHMM HAa IIPUMEpPE  COCTaBIICHUS
mudhepeHInaTbHBIX YPABHCHHIA,

pemaTh MPUKIATHbIE 33a49H, B TOM YHUCIIE COLUATBLHO-KOHOMUYECKOTO M (PU3MUECKOTO XapakTepa,
CpEICTBAMHU MAaTEMAaTHYECKOIO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble YypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
5 Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTENEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkimuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ HHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl paliMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO 9acoB DJIeKTPOHHBbIE
Ne HMara uudposeie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchl
1 MHO€ECTBO, OIlepaliy HaJl MHOYKECTBAMH U UX 1
CBOMCTBa
2 JuarpamMMe! Diinepa-Benna 1
3 [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOI'O arapara 1
JUTSL pELLICHUS 3a1a4
Panmonansusie uncina. OOBIKHOBEHHBIE U
4 JIECATHYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHbIE 1
HepHoIrYecKre Ipodu
Panmonansueie uncina. OOBIKHOBEHHBIE U
5 JECATUYHBIE POOH, TIPOLIEHTHI, GECKOHEUHBIE 1
TepuoINIecKue Ipodu
6 [IpumMenenne apobeii U MPOLIEHTOB AT PEIICHHS 1
MIPUKITAJHBIX 3a/1a4
7 [Ipumenenne apoOeii U MPOLIEHTOB IS PEIICHUs 1
MIPUKIIAJHBIX 337124
8 [evictBurenbHble yncia. ParimoHanbHbIe U 1
HppanroHaIbHbIC YUCITa
9 Apudmernueckue oneparyu ¢ 1eHCTBUTEILHBIMU 1
YUCIIAMHA
10 Monynb eficTBUTENIBHOTO YHCIIA U €T0 CBOICTBA 1
11 [pubaxEHHbIE BEIYUCICHUS, TIPABIIA OKPYIIICHHUS, 1
MPUKHUJIKA U OLEHKA PE3YJIbTATa BHIUUCICHHIM
12 OCHOBHbBIE METO/IbI PEUICHHS [ETBIX U JPOOHO- 1

PpalOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB




OCHOBHEIE MCTObI PCIICHUS LCIbIX U I[pO6HO-

13 palvOHANBHBIX YpaBHEHUH U HEPaBEHCTB

14 OCHOBHBIE METO/IBI PELICHHS LEIBIX U JPOOHO-
palMOHABHBIX YpAaBHEHUH U HEPaBEHCTB
MHorousieHbl 0T OJTHOM nepeMeHHoH. JleneHue

15 MHOTIO4JIEHa Ha MHOTOWIEH C OCTaTKOM. TeopeMa
besy

16 MHorouseHs! ¢ nenbiMu ko3ddurmenramu. Teopema
Buera

17 Pelienye cucTeM JIMHEMHBIX ypaBHEHHHH

18 Pemienue cucteM JTMHEWHBIX ypaBHEHUH
Marpuia cucTeMbl JIMHEHHBIX YpaBHEHHUM.

19 Onpenenurtens MaTPUIBl 2X2, €r0 TEOMETPUIECKUI
CMBICT U CBOMCTBA; BEIYUCIIEHHE €0 3HAUCHUS

20 Omnpenenurens MaTPUIBI 2X2, €F0 T€OMETPUIECKUI
CMBICT U CBOMCTBA; BEIYMCIIEHHE €0 3HAUCHUS

21 [IpumeHeHne onpenenuTens Ajsl peleHUs CHCTEMBI
JINHENHBIX YPABHEHUM

29 Pemienne npukiagHbIX 3a1a4 C IOMOIIBIO CUCTEMBI
JINHENHBIX YPaBHEHUM

23 Pemienne npukiagHbIX 3a1a4 C IOMOIIBIO CUCTEMBI
JINHENHBIX YPABHEHUI

24 Kontponsras padora: "PamuonansHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI THHEWHBIX yYpaBHEHHN"

o5 Oynkuus, croco0s! 3a1anust GyHKImU. B3anmHo
obpatabie QyrKIuH. Kommosumws ¢ yHKIwi

26 I'padux dyHKIMH. DIeMEHTapHBIC IPE0Opa3OBAHUS
rpadukoB QyHKIHN
OO6nacTp orpeneneHust © MHOYKECTBO 3HAYCHUH

27 ¢yaxumu. Hymu yskmun. [IpomexxyTkn 3HaK
MTOCTOSTHCTBA

28 UYérneie u HeuétHble pyHKunu. [lepronnueckue

¢ysxmn. [IpoMexyTKkrn MOHOTOHHOCTH (DYHKIIUH




Maxkcumymbl 1 MUHUMYMBI QyHKIH. Hanbombmee

29 Y HauMeHbIllee 3HaueHne (PYHKIUH Ha TPOMEXYTKE

30 JluneiiHasi, KBafipaTUUHAas U IPOOHO-TTHHEHHAs
GbyHKIIIH

31 OneMeHTapHOoe UCCIeJOBaHUE U IOCTPOCHUE
rpa¢uKoB 3THX QYHKIHUHA

32 OneMeHTapHOe HCCIeJOBAaHUE U TOCTPOSHUE
rpauKoB 3THX QYHKIHIHA

33 CreneHb ¢ IenbIM MokasatesneM. bunom HeioToHa

34 CreneHs ¢ 1enbM nokasatenem. bunom HeroToHa

35 CrenenHas QyHKIMS ¢ HATYPAJIbHBIM U LEIBIM
nokaszatenem. E€ cBolicTBa u rpaduk

36 KontposbHas padora: "CrenenHas ¢pynkius. Eé
cBoiicTBa u rpaduk”

37 Apudmernueckuii KOpeHb HATYPAJILHOM CTETICHU U
€ro CBOMCTBa

38 Apudmernueckuii KOpeHb HATYPAJILHOM CTETICHU U
€ro CBOMCTBa

39 [IpeoOpa3oBaHuUs YUCTOBBIX BBIPAKEHHIHA,
COZIEPXKAIMX CTENIEHN 1 KOPHU

40 [IpeoOpa3oBaHuUs YUCTOBBIX BBIPAKEHHIH,
COZAEPXKAIX CTEIICHN 1 KOPHH

41 [IpeoOpa3oBaHUs YUCTOBBIX BEIPAKEHUIH,
COZAEPXKAIMX CTEIICHN 1 KOPHH

42 WppaunonansHele ypaBHEHUs. OCHOBHBIE METO/IBI
PpEIIeHNs] HPPaMOHATBHBIX YPaBHEHUH

43 Wppannonansaelie ypaBHeHUsl. OCHOBHBIE METO/IBI
PpELIeHNUs] HPPaMOHATIBHBIX YPaBHEHUH

a4 Wppannonansaelie ypaBHeHUsl. OCHOBHBIE METO/IBI
PpeIIeHNs] HPpalMOHATIBHBIX YPaBHEHUH

45 PaBHOCUIIBHBIE IEPEXOABI B pEIIEHUN

MppanvoHAIbHBIX YpaBHEHUN




PaBHOCHIIBHEIE nepexoabl B pCIICHUN

46 MppanvoHaIbHBIX YpaBHEHUH

47 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUH
WppanvOHAIbHBIX YpaBHEHHUH

48 PaBHOCHITBHBIE TIEPEXO/IBI B PEILICHUH
MppanvOHAIbHBIX YpaBHEHHUH
CaoiicTBa U rpaduk KOpHs N-0M CTENCHU KaK

49 (yHKIIMM 0OpaTHOM CTEeNeHH C HaTypaJIbHBIM
roKazaTeseM
CaoiicTBa U rpaduk KOpHs N-0M CTENCHU KaK

50 (yHKIIMM 00paTHOM CTEeNEeHH C HATypaJIbHBIM
noKa3zaTesnemM

51 KonTposbHas padora: "CBoiicTBa 1 rpaduk KopHs N-
oit crenenu. MpparuonasibHble ypaBHeHHS"

52 CreneHb ¢ pallMOHAIBHBIM MOKa3aTelneM U eé
CBOMCTBA

53 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeleM U eé
CBOMCTBA

54 CreneHb ¢ pallMOHAIBHBIM MOKa3aTeleM U e€
CBOMCTBa

55 TMokasarenbHas GyHKIM, €€ CBOMCTBA M rpaduk

56 HUcnonb3oBanue rpaduka GyHKIUH ISl pEIICHUSI
YpaBHEHUI

57 HUcnonb3oBanue rpaduka GyHKIUH IS PEIICHUS
YpaBHEHUI

58 [okazatenpHble ypaBHEHUS. OCHOBHBIE METO/IBI
pEIIeHHs TOKA3aTebHBIX YpaBHEHUH

59 [NokazatenpHbIe ypaBHEHUS. OCHOBHBIE METO/IBI
pEIIeHHs TOKA3aTebHBIX YpaBHEHUH

60 [NokazatenpHbIe ypaBHEHUS. OCHOBHBIE METO/IBI
peIIeHHs TOKa3aTeIbHBIX YpaBHEHUH

61 Konrponbras pabora: "IlokazaTenpHas QyHKIHS.

[NokazaTenbHbIC ypaBHEHUS"




62 Jlorapu¢m umcna. Ceoiicta norapudma 1

63 Jlorapudm uucna. CoiicTa norapudma 1

64 Jlorapudm uncna. Ceoiictea jgorapudma 1

65 JlecaTH4HbIC U HATYpaJbHBIE JOrapuhMbI 1

66 JlecATHYHBIE ¥ HATYPAJIbHBIE JTOrapU(MbI 1

67 [peobpa3oBaHne BbIpaKEHUH, COMEPIKAIINX 1
sorapumMsl

68 [peobpa3oBaHne BbIpaKEHUH, COMEPIKAIINX 1
norapuMsbl

69 [IpeoOpa3oBanue BRIPpAKECHUH, COMCPIKAIITIX 1
norapumMsbl

70 Jlorapudmudeckas GpyHkiusl, e€ cBoicTBa 1 rpaduk 1

71 Jlorapudmuueckas GpyHkuus, €& cBoiicTBa U rpadux

72 Hcnonb3oBanue rpaduka GyHKIUH ISl pEIICHUS] 1
yYpaBHEHUN

73 HUcnonb3oBanue rpaduka GpyHKIUH ISl pEIICHUS 1
YpaBHEHUI

74 Jlorapudmudeckue ypaBHeHus. OCHOBHbBIE METOMBI 1
peleHus Iorapu(pMHUIECKUX YpaBHEHHIT

75 Jlorapudmudeckue ypaBHeHus. OCHOBHbBIE METOMBI 1
pereHst TorapupMUIECKUX YpaBHEHHIT

76 Jlorapudmudeckue ypaBHeHus. OCHOBHbBIE METOMBI 1
pereHst TorapupMUIECKUX YpaBHEHHIT

77 PaBHOCHIIBHBIC TIEPEX OB B PELICHAN 1
norapu(pMUYECKUX ypaBHECHHI

78 PaBHOCHIIBHBIC TIEPEXO/IbI B PELICHAN 1
norapu(pMUYECKUX ypaBHECHHI

79 Kontponsras padora: "Jlorapudmudeckas GyHKIHS. 1
Jlorapudmudeckue ypaBHeHHUS"

80 CuHyC, KOCHHYC, TAHT'€HC M KOTAHTCHC YHCIIOBOTO 1

apryMmeHra




81 CuHyc, KOCHHYC, TAHTEHC ¥ KOTAHT€HC YHCIIOBOTO

aprymeHra
82 ApKCHMHYC, apKKOCHHYC ¥ apKTaHI€HC YHMCIIOBOTO

aprymeHTa
83 ApKCHMHYC, apKKOCHHYC M aPKTaHI€HC YHCIIOBOTO

aprymeHTa

TpuroHoMeTpHuecKas OKpyKHOCTb, OIpPE/IETEHHE
84 TPUrOHOMETPUUECKUX (YHKIMIL YHCTIOBOTO

aprymeHTa

TpuroHoMeTpHuecKas OKpyKHOCTb, OIpPE/IETEHHE
85 TPUTOHOMETPHUIECKUX (DYHKIIUI YUCIOBOTO

aprymeHTa
86 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI 1
87 OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPHYECKUE (POPMYIIBI 1
89 OCHOBHbIE TPUTOHOMETPHYECKHE (OPMYJIbI 1
90 IpeoGpa3oBaHue TPUTOHOMETPHYECKUX BBIPAKEHHUH 1
91 ITpeo6Gpa3oBaHUe TPUrOHOMETPUYECKUX BBIPAKEHHIA 1
92 IpeoGpa3oBaHue TPUTOHOMETPHYECKUX BBIPAKEHHUH 1
93 I[Tpeo6pa3oBaHUe TPUrOHOMETPUUIECKUX BBIPAKEHHIl 1
94 PeleHre TPUroHOMETPUYECKUX YPABHEHUHI 1
95 PeleHne TPUrOHOMETPUYECKHX ypaBHEHHI 1
96 PeleHre TPUrOHOMETPUYECKUX YPABHEHUHI 1
97 PeleHne TPUrOHOMETPUYECKHX yPaBHEHHIT 1
98 PeleHre TPUrOHOMETPUYECKUX YPABHEHUN 1
99 PeleHne TPUrOHOMETPUYECKHX yPaBHEHHIT 1
100 PelieHne TPUrOHOMETPUIECKHMX yPABHEHHIA 1
101 Konrponsnas pabora: "TpuroHomerprnieckue 1

BBIPaXKEHUS U TPUTOHOMETPHYECKHE ypaBHEHUS""




ITocnenoBaTenbHOCTH, CITIOCOOKI 3aJaHHS

102 MoCIeI0BaTeNIbHOCTEH. MeTon MaTeMaTHYeCKOi 1
HUHIYKIAA
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MOCIIeIOBATENIbHOCTH. McTopus aHamn3a OECKOHEYHO 1
MaJIbIX

104 ApudmMeTnueckas nporpeccus 1

105 I'eomeTpuueckast mporpeccus

106 BeckoHeuHO yObIBafOIIIAs FeOMETPHYECKas 1
IpOrpeccHst

107 CymMa OecKOHEYHO yObIBAIOIIEH IreOMeTPHIECKOi 1
pOrpeccuu

108 JIuHeHbI 1 SKCTIOHEHITMANIBHBIN pocT. Huco e. 1
@dopMysa CIOKHBIX IPOLEHTOB

109 JIuHEHbII 1 SKCIIOHEHIMANIBHBIN pocT. Huco e. 1
@dopMysa CIOKHBIX IPOLEHTOB

110 Vcnionp3oBaHue Nporpeccuy Ajst peIeHus 1
peanbHBIX 3a7a4 IPUKIAJHOTO XapakTepa

111 Konrponbhas padora: "[locnenoBaTeabHOCTH U 1
nporpeccun”

112 HenpepsiBHbIE (YHKIMH U MX CBOHCTBA 1

113 Touka paspbiBa. ACHMITOTH TPadUKOB HYHKIMWMI 1

114 CBoiicTBa (DYHKIMIT HEMPEPLIBHEIX HA OTPE3Ke 1

115 CaoiicTBa (QYHKIMI HENPEPHIBHBIX HA OTPE3KE 1

116 MeTox HHTEPBANIOB IS PEIIEHUS HEPABEHCTB 1

117 MeToz HHTEpBAIOB sl PENIeHNs HEPABEHCTB 1

118 MeTox HHTEPBANIOB IS PEIIECHUS HEPABEHCTB 1

119 [IprmeHeHne cBOWCTB HENIPEPBIBHBIX (DYHKIHH LIS 1
penieHus 3ana4q

120 [IprmeHeHne cBOWCTB HENIPEPBIBHBIX (DYHKIHH JUIs 1

pemeHn 3a1a4




121 TlepBas 1 BTOpas NPOM3BOHBIE (DYHKIMH 1

192 OnpeieneHne, TeOMETPHYECKHUI CMBICIT 1
TIPOU3BOHON

123 Onpenenenne, GU3MUECKHii CMBICT TIPOM3BOITHOM 1

124 VpaBHeHME KacaTebHON K rpaQuKy QyHKIUH 1

125 VpaBHeHME KacaTeNbHON K rpaQuKy QyHKIUH 1

126 [TpoM3BOHBIE 3IEMEHTAPHBIX (YHKIIHIL 1

127 TTpoM3BO/HbIE BJIEMEHTAPHBIX (DYHKIIMiA 1

128 HpOI/BBOI_[HaH CyMMBI, MpON3BEACHMA, YaCTHOI'O U 1
KOMIO3UIMN (YHKIIHI

129 HpOI/BBOI_[HaH CyMMBI, MMPOMU3BEACHUA, YaCTHOI'O U 1
KOMIO3UIMN (YHKIIHI

130 I[Tpon3BOHAS CyMMBI, IPOU3BEIEHHS, YACTHOTO 1 1
KOMITO3ULIUH (YHKI[HIA

131 KontponbHas pabora: "IIpoussoauas” 1 1
[oBTOpenue, 0000IIEHHE, CUCTEMATU3AIINS 3HAHUIA:

132 " . 1

YpaBHEeHUA

133 [oBTOpenue, 0000IIEHHE, CUCTEMATU3AIINS 3HAHUIA: 1
"q)yHKI_[I/H/I"

134 HWrorosast KOHTpONbHAs paboTa 1

135 WUToroBas KOHTpOIbHAs paboTa 1

136 IoBTOpeHue, 060OIEHHE, CACTEMATH3AIMS 3HAHMIA 1

OBILIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcbl
1 [IpuMeHeHre TPOU3BOAHOM K UCCIIEI0BAHUIO 1
(yHKIMH Ha MOHOTOHHOCTH U 9KCTPEMYMBI
2 [IpuMeHeHre TPOU3BOAHOM K UCCIIEI0BaHUIO 1
(GyHKIMI Ha MOHOTOHHOCTb M SKCTPEMYMBI
3 IIpuMeHneHne Npou3BOJHON K UCCIIE0BAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTb M SKCTPEMYMBI
4 IIpuMeHeHne Npou3BOJHON K UCCIIEI0BAHUIO 1
(G yHKIMHA HA MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [IpumeHeHne Mporu3BOJHON K UCCIIEI0OBAHUIO 1
(GyHKIMHA HA MOHOTOHHOCTD U 9KCTPEMYMBbI
6 [IpumeHeHne Mporu3BOJHON K UCCIIEI0OBAHUIO 1
(G yHKIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI
7 Haxoxc/:[em/le HauOOJIBIIIETO ¥ HAUMEHBIIIErO l
3HAYEHHs HEeTPEPhIBHOW (DYHKIIMU Ha OTPE3Ke
8 Haxoxc/:[em/le HauOOJIBIIIETO ¥ HAUMEHBIIIErO 1
3HAYEHHs HEeTPEPHIBHOU (DYHKIIMU Ha OTPE3KE
9 Haxoxc/:[eHHe HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 1
3HAYEHHsI HeMPEPhIBHON (DYHKIIMU HA OTPE3Ke
10 Haxoxc/:[eHHe HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 1
3HAYCHHS HETIPEPHIBHOW (DYHKIIMH Ha OTPE3KE
1 1 HaXO)KI[CHI/IC HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 1
3HAYCHHS HETIPEPHIBHOW (DYHKIIMH Ha OTPE3KE
12 HaXO)KI[CHI/IC HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 1
3HA4YEHMs HENPEephIBHON (QYHKIIMM HA OTpe3Ke
13 [IpumeHeHre MpoU3BOHON I HAXOXKACHUS 1

HaWTyquIero pe€meHnA B IPUKIIAHbBIX 3a1avdax




HpI/IMeHeHI/Ie HpOPI3BOI[HOI>i JUIA HAXOXIACHUA

14 HaWIY4qIIero perieHusl B MPUKIAIHBIX 3a1a9ax
IIpumeHeHne MPOU3BOTHON I ONpEIeSICHUS

15 CKOPOCTH U YCKOPEHUsI ITpoLiecca, 3alaHHOr0
dhopmyoit wiu rpadukoM
IIpumeHeHne MpOU3BOIHON I ONpEeTICHUS

16 CKOPOCTH U YCKOPEHUsI ITpoliecca, 3alaHHOrO
(dhopmyroi wiu rpadukom

17 Kommnosuuus QyHKmmii

18 Kommnozuuus QyHKmmii

19 Komnoszuuus QyHkmmii

20 ['eomerpudeckue oOpa3bl ypaBHEHUH Ha
KOOPJAMHATHOM TIIOCKOCTH

21 I'eomerpuueckue 00Opas3bl ypaBHEHHH Ha
KOOpJAMHATHOM INIOCKOCTH

22 Konrponbhas padora: "HccnenoBanue GyHKIMA ¢
TIOMOIIBIO IPOU3BOIHOM"

23 [epBOOOpa3Has, OCHOBHOE CBOHCTBO
NepBOOOPA3HBIX

24 [epBOOOpa3HBIE 3IEMEHTAPHBIX (DYHKIIUH.
[NpaBuia HaX0XKACHUS IEPBOOOPA3HBIX

o5 [epBOOOpa3HBIE 37IEMEHTAPHBIX (YHKIIUH.
[IpaBuia HaXOXKAEHUS TIEPBOOOPA3HBIX

26 Hnrerpan. [eOMeTpHUECKUIi CMBICI HHTETpANA

27 Boruncnenue onpenenéHHOro HHTerpaa mno
tdopmyne Herorona-JleitOrmma

28 Boruncnenue onpenenéHHOro HHTerpaa mno
¢dopmyne HeroTona-JleitOrmma

29 [Iprmenenne uHTErpana A1t HaXOKICHUS
TUTONIaAe! TIIOCKUX QUTYp

30 [Ipumenenne uHTErpana st HAXOKACHUS 00BEMOB

TEOMETPUICCKUX TEJI




[Tpumeps! permennii g dpepeHuanTbHbIX

31 N 1
ypaBHEHHH

32 [Tpumeps! pemennit qugdepeHnnantsHpIX 1
ypaBHEHUH
Marematuueckoe MOAEIUPOBAHNE PEATBHBIX

33 TPOIECCOB ¢ MOMOMIBIO AU HepeHIHaTBHBIX 1
ypaBHEHUM

34 Kontpomnsnas padora: "I[leppoobpasHas u 1
uHTerpan”

35 Tpuronomerpuyeckne QyHKINH, UX CBOHCTBA U 1
rpadpuku

36 Tpuronomerpuyeckne QpyHKINH, UX CBOHCTBA U 1
rpaduku

37 Tpuronomerpuyeckne QpyHKINH, UX CBOHCTBA U 1
rpaduku

38 Tpuronomerpuyeckne QpyHKIUH, UX CBOMCTBA U 1
rpaduku

39 Tpuronomerpuyeckne QpyHKIUH, UX CBOMCTBA U 1
rpaduku

40 OT100p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHHUH C 1
MIOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH

a1 OT100p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHHUH C 1
TIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

42 OT100p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHUH C 1
TIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUYECKUX YPABHEHHUH C 1
TIOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

44 PeleHne TPUrOHOMETPUIECKHX HEPABEHCTB 1

45 Pelenre TPUrOHOMETPUIECKMX HEPABEHCTE 1

46 Pemenre TpUTOHOMETPHUYECKIX HEPABEHCTB 1

47 Pemenre TpUTOHOMETPUYECKIX HEPABEHCTB 1

48 Konrponbras pabora: "I'paduxu 1




TPUTOHOMETPUUECKHUX (DYHKIIMH.
TpuroHoMmerpudeckue HepaBeHCTBA"

OCHOBHEIE MCTObI PCIICHUS MMOKA3aTCIbHbBIX

49 HEpaBEeHCTB

50 OCHOBHBIE METO/IBI PEUICHHS TOKa3aTENbHBIX
HEpaBEeHCTB

51 OCHOBHBIE METO/IbI PEUICHHS TOKa3aTeNbHBIX
HEpaBEeHCTB

52 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeNbHBIX
HEpaBEeHCTB

53 OCHOBHBIE METO/IbI PELICHUS JTOrapu(pMHIECKUX
HEPaBEHCTB

54 OCHOBHBIE METO/IbI PELICHHS JTOrapu(pMHIECKUX
HEPaBEHCTB

55 OCHOBHBIE METOJIbI pELICHHS JIOTapU(PMUIECKIX
HEpPaBEHCTB

56 OCHOBHBIE METOJIbI PELICHHS JIOTapU(PMUIECKUX
HEpPaBEHCTB

57 OcHOBHBIE METO/BI PELICHHS UPPALMOHATBHBIX
HEpPaBEHCTB

58 OcHOBHBIE METO/BI PELICHHS UPPALMOHAIBHBIX
HEpPaBEHCTB

59 OCHOBHBIE METO/BI PELICHHS UPPALMOHATBHBIX
HEpPaBEHCTB

60 OCHOBHBIE METO/BI PELICHHUS UPPALMOHATBHBIX
HEpPaBEHCTB

61 I'paduaeckre MeToap! pemeHns] HppannoOHAIBEHBIX
YpaBHEHUI

62 I'paduaeckre MeTop! pemeHns! HppannoOHAIBHBIX
YpaBHEHHUH

63 I'paduaeckrie MeTOBI pelIeHNs! TOKA3aTENbHBIX
YpaBHEHUH

64 I'paduaeckrie MeTOBI pemIeHNs! TOKA3aTENbHBIX




HEpaBEHCTB

I'padugeckre MeTop! pemeHus JIorapuhMHUIECKIX

65 ypaBHEHUH

66 I'padudeckre MeTop! pemeHus JorapupMHUIecKuX
HEpaBEeHCTB

67 I'padudeckre MeTop! pemeHus JorapupMHUIECcKuX
HEpaBEeHCTB

68 I'paduyeckrie MeTobI pelIeHus! TOKAa3aTENbHbBIX U
sorapu()MUUECKUX ypaBHEHHUIH

69 I'paduyeckrie MeTobI pelIeHusI TOKAa3aTeNbHbBIX U
sorapu()MUUECKUX ypaBHEHHUIH

70 I'pacdmueckre MeToabI pelieHus! MOKa3aTeNbHbIX 1
sorapu()MUUECKUX HEPABEHCTB

71 I'pacdmueckre MeToabl pelieHus! MOKa3aTeNbHbIX 1
norapupMUIECKIX HEPABEHCTB

72 Konrponbhas padora: "HppanuoHaibHele,
NoKa3aTesbHbIC U JIorapupMuIecKue HepaBeHcTsa"
KomruiekcHble yncina. Anredpanueckas 1

73 TPUTOHOMETPUYECKAs (POPMBI 3aTTHCH
KOMIUIEKCHOT' O YHCIIa
KomriekcHble uncna. AnreOpanyeckas 1

74 TPUTOHOMETpHYECKast (POPMBI 3aNUCH
KOMIUIEKCHOT' O YHCIIa

75 Apudmernyeckue onepanin ¢ KOMIIEKCHBIMH
YHCIaMHU

76 Apudmernyeckue onepanin ¢ KOMIIEKCHBIMH
YHUCIaMHU

77 N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOpJMHATHOM IIOCKOCTH

78 N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJMHATHOW IJTIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu u3

KOMIIJICKCHOT'O YHCJia




®opmyna Myaspa. Kopau n-oii crenenu u3

KOMIUIEKCHOTO YHCIIa

81 ITpuMeHeHHe KOMIUIEKCHBIX YHCEN JUTS pELIeHuUs 1
(U3MYECKUX M T€OMETPUUIECKHX 3a/1ad

82 Konrponbnas pabora: "Komrurekcusie uncia” 1

83 HaTypanbHble U enble uncia 1

84 HarypanbHble U Leble Yncia 1

85 [TpuMeHeHHe IPU3HAKOB JETUMOCTH LENbIX YUCEN 1

86 [TpuMeHeHKe IPU3HAKOB IEUMOCTH HENbIX YUCEN 1

87 I[IpuMeHeHne MPU3HAKOB JETUMOCTH 1EJIbIX YHCEI: 1
HOJI 1 HOK

88 [IpuMeHeHne NPU3HAKOB JETUMOCTH 1EJIbIX YHCEI: 1
HOJT u HOK

89 [TpuMeHEHHE IPU3HAKOB JETUMOCTH LETBIX YHCEN: 1
OCTaTKH TI0 MOJLYJTIO

90 [TpuMeHEHHE IPU3HAKOB [IETUMOCTH LETbIX TUCEN: 1
OCTaTKH TI0 MOJLYJTIO
[TpuMEHEHNE IPU3HAKOB JIETUMOCTH HETbIX TUCENT:

91 anroput™ EBKInaa mms pelieHus 3a1ad B HebIX 1
gmcIax

92 KourponbHas pa6ora: "Teopus nensix uncen” 1

93 CucremMa ¥ COBOKYIHOCTh YPaBHEHHI. 1
PaBHOCWJILHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBHS

94 CucreMa ¥ COBOKYIHOCTh YPaBHEHHIH. 1
PaBHOCWJILHBIE CHCTEMBI M CHCTEMBI-CIIE/ICTBHS

95 OCHOBHBIE METOJIBI PEIIEHHS CHCTEM H 1
COBOKYITHOCTEW pallMOHAJIbHBIX YpaBHEHUI

96 OCHOBHBIE METOJIBI PEIIEHUS CHCTEM H 1
COBOKYITHOCTEH MPPAIMOHATBHBIX YPaBHEHUH

97 OCHOBHBIE METOJIBI PEIIEHHS CHCTEM H 1

COB OKyl'[HOCTef/'I TIOKa3aTCIbHBIX ypaBHCHI/Iﬁ




OCHOBHEIE MCTOJbI PCIICHUA CUCTEM U

COBOKYIIHOCTEH MOKa3aTeNIbHBIX YPaBHEHUN
99 OCHOBHBIE METO/BI PELIEHUS CHCTEM U 1
COBOKYITHOCTEH JIOTapU(PMUUECKIX YpaBHEHHN
100 OCHOBHBIE METO/BI PELIEHUS CHCTEM U 1
COBOKYITHOCTEH JIOTapU(PMUUECKIX YpaBHEHHUN
[IpumMeHeHne cUCTEM K PELIEHHI0 MaTEMaTHIECKHX
101 3a/a4 ¥ 33/1a4 U3 pa3iiMuHbIX 00JacTell HayKu U 1
peanbHON JKU3HH, UHTEPIPETAIMS TOTyYEHHBIX
pe3yIbTaToB
HpI/IMeHeHI/Ie CHUCTEM K PCHICHUIO MAaTEMAaTUYCCKUX
102 3a/a4 | 33/1a4 U3 pa3iMyHbIX 00JacTell HAyKH U 1
peaanof/'I KU3HU, UHTEPIIPETALINA TOJTYYCHHBIX
pe3yIbTaToB
[puMeHeHne HEPaBEHCTB K PEILEHHIO
103 MaTeMaTHYeCKUX 3a/1a4 U 3aJa4 U3 Pa3IMIHbIX 1
obnacreit HAyKH U peasibHOW KU3HH,
HHTEPIIPeTaLys I0Jy4eHHBIX Pe3yIbTaTOB
KonrponbHast padora: "CucremMbl paimoHaIbHBIX,
104 MPPAIMOHAJIBHBIX OKA3aTENbHBIX U 1
norapu()MUUECKUX ypaBHEHHN"
105 PanonanbHble ypaBHEHHUs ¢ HapaMeTpaMu 1
106 PanmoHanbHbIE HEPABEHCTBA C ITIAPAMETPAMH 1
107 PanyoHanbHbIe CHCTEMBI ¢ TapaMeTpaMu 1
108 WppanuoHaibHble ypaBHEHHs, HEPaBEHCTBA C 1
napaMmeTpamu
109 UppaluoHaibHble CHCTEMBI C TAPAMETPaMu 1
110 [Noka3atenbHBIE ypaBHEHHS, HEPABEHCTBA C 1
napaMeTpamu
111 [okazaTenbHBIE CHCTEMBI C TapaMeTpaMu 1
112 Jlorapudmudeckue ypaBHEHHs, HEPAaBEHCTBA C 1

rapameTpamMmu




113 JlorapuMuUeCKUe CHCTEMBI C TAPAMETPAMH 1

114 TpPUrOHOMETPHYECKHE YPABHEHUS C ITAPAMETPAMHK 1

115 TpUTOHOMETPUYECKUE HEPABEHCTBA C TapaMeTPaMu 1

116 TpPUrOHOMETPHYECKHE CHCTEMBI € ITAPAMETPaMHK 1
[NocTpoeHue U HcCIeJOBAHHE MATEMATHYECKUX

117 MoJIesIel PEaTbHBIX CUTYAIHH C TOMOIIBIO 1
ypaBHEHHH ¢ TapaMeTpamMu
INocTpoeHue U HCCIeIOBAHHE MATEMATHYECKUX

118 Mofelneil peanbHbIX CUTYaIHii C HOMOIILIO CUCTEM 1
ypaBHEHHUH C apaMeTpaMu
[MocTpoeHue U UCCIIEN0BAHNE MATEMATHIECKHX

119 MojieJIel PeallbHBIX CUTYaL|ii ¢ TOMOMIBI0 CHCTEM 1
ypaBHEHHUH C apaMeTpaMu

120 KourposnbHas pabora: "3anauu ¢ napamerpamu” 1

121 [oBTopenue, 0000IIEHHE, CUCTEMATH3ALIHS 1
3HaHuil: "YpaBHeHusa"

122 [ToBTopenue, 0000IIEHHE, CUCTEMATH3ALIHS 1
3HaHuil: "YpaBHeHusa"
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIMS

123 1
3HaHuil: "YpaBHeHusa. CUCTeMbI ypaBHEHUH"
IToBTOpeHue, 0000IIEHNE, CHCTEMATH3ALIMS

124 1
3Hanuit: "HepaBencrsa"
TToBTOpenue, 06001IEHNE, CHCTEMATH3 AL

125 ’ 1
3Hanuit: "HepaBencrsa"
TToBTOpenue, 06001IEHE, CHCTEMATH3 AL

126 1
3Hanuit: "HepaBencrsa"
[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AN

127 ’ ’ 1
3Hanuil: "[IponsBoanas u e€ npumeneHme"
[ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AN

128 ’ ’ 1
3Hanui: "IlponsBonnas u e€ npumeHenue"

129 [ToBTOpeHue, 0000IMIEeHNE, CHCTEMAaTH3 AN 1

3Hanui: "IlponsBonnas u e€ npumeHenue"




130 [ToBTOpeHue, 0000IIECHIE, CHCTEMATH3AIINS 1
3HaHuil: "MHTerpan u ero npumeHexnue"
131 IToBTOpeHue, 0000IICHIE, CUCTEMATH3AIINS 1
3HaHuit: "OyHkuun"
132 IToBToOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHuit: "OyHkuun"
133 IToBTOpeHue, 0000IIECHIE, CHCTEMATH3AIINS 1
3HaHuii: "OyHkun"
134 Hrorosas KOHTpOJIbHas paboTa
135 HUTorosas KOHTpOIbHAsA paboTa 1 1
136 IToBTopenue, 0600IIEHNE, CHCTEMATH3AIINS 3HAHMI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* MaTtemartuka. Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHaJln3a; yriayOJIeHHOE
obOyuenue, 11 knacc/ Mepansk A.I'., Homuposckuii J[.A., [Tonsikos B.M.; nox
penakimueit [logonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp «BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«M3parenscTBO «IIpocBenieHue

* Maremaruka. ['eometpus; yrinyonennoe ooyuenue, 11 xkmacc/ Mepsmsik AT,
Homuposckuii [I.A., Ilonakos B.M.; noa penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPaHUYECHHON OTBETCTBEHHOCTHIO M3/1aTenbCKuid LIEHTP
«BEHTAHA-T'PA®y; AkninonepHoe obmectBo «M3aaTenscTBo «IIpocBemnienner»
non yueOHuK : MaTeMatuka: Anredpa U Hadaia MaTeMaThdeckoro aHaiausa. 10-

11 xmaccer: yueb. s o011eo0pa3oBaT. OpraHu3aIni.

METOIANYECKHUE MATEPHUAJIBI UIA YUUTEJIA

JlunakTuaecKkue MaTeprualibl M IOCOOUE JIJIS YIUTEIIS

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET( caiiTbl B IOMOIIb YYUTEITIO)

OnekTpoHHBII 00pa3oBaTenbHbI pecype "A cnam EI'D. Cpennee obmee obpazoBanue. Y ueOHBIN
MOIyNIb TI0 PpEIICHWI0 TPYAHBIX 3aJaHuii 1Mo ydeOHoMy mpenmery "Marematuka (yriryOJEHHBIH
ypoBeHs)". 10-11 knaccer”, AO Usnatenscto "[Ipoceemenne" -

DNeKTpOoHHBIH 00pa3zoBaTeNbHBIA pecypc "lomamnmame 3amanus. CpenHee obliee oOpa3oBaHHUE.
T'eomerpus”, 10-11 kmace, AO UsnmatennctBo "TIpoceemienue” - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (npoOHbIii JOCTyT Ha 2 HECTH)

DNeKTpoHHBIH 00pa3zoBaTeNbHBINA pecypc "lomamaue 3amanus. CpenHee obOiiee oOpa3oBaHHUE.
Anreopa", 10-11 wmacc, AO UsznarensctBo "Ipocsemienue" - https://shop.prosv.ru/Action/cifrovoj-
servis-domashnie-zadaniya22 (npoOHbIii JOCTYI Ha 2 HEEIH)



https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22

Tpenaxxep "OOnako 3Hanumi". Marematuka. 10-11 xmaccer, OOO "Owuzumkon Jlad" -
https://o6nako-3nanmii.pdy/ wim https://oblakoz.ru/
bubanorexa [{OK https://m.edsoo.ru/



https://облако-знаний.рф/
https://oblakoz.ru/
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