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HHOACHUTEJBbHAA 3AIIUCKA

VYuebHbIil Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO aHAJIM3a» SIBIAETCS OJHUM M3 Hamboiee
3HaYMMBIX B IPOrpaMMe CPEIHEro O0IIero o0pa3oBaHMs, IIOCKOIBKY, C OJHOW CTOPOHBI, OH 00ECIeuynBaeT
MHCTPYMEHTAIIbHYI0 0a3y il M3y4YeHHsI BCEX €CTECTBEHHO-HAyUHBIX KYpPCOB, a C JPYrod CTOpOHBI,
dbopMupyeT Joruueckoe U abCTpakTHOE MBIIIJICHHE 00YYaroNINXCcs Ha yPOBHE, HEOOXOAUMOM JJIsi OCBOCHUS
nHPOPMATHUKH, OOIIECTBO3HAHMSA, HCTOPUH, CIIOBECHOCTM W JAPYrUX TUCHMIUIMH. B pamkax JaHHOTO
y4eOHOTO Kypca oOydaromuecs OBJIAJCBAIOT YHHBEPCAIBHBIM S3bIKOM COBPEMEHHOW HayKd, KOTOpas
(bopMyIUpyeT CBOH TOCTHXKEHUSI B MaTeMaTH4YecKoil popme.

VY4eOHblii Kypc anreOpbl ¥ Havyaja MaTeMaTHYECKOrO aHalu3a 3aKJIaJbIBa€T OCHOBY JUIsl YCIEIIHOTO
OBJIA/ICHUS 3aKOHAMH (DU3UKH, XUMUHU, OMOJIOTHH, TOHUMAHHU OCHOBHBIX TEHJACHIUI Pa3BUTHSA SKOHOMUKHU
U OOIIECTBEHHON KHM3HM, IO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX HHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOIb30BaTh UX JJIS albHEWIero oopa3oBaHus U B MOBCEAHEBHOMN KU3HU. B TO
e BpeMsl OBJIaICHUE a0CTPAKTHBIMH U JIOTHUECKU CTPOTMMH KOHCTPYKIMSIMH anreOpbl U MaTeMaTUYeCKOro
aHaJlu3a pa3BUBA€T YMEHHME HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JIOKa3bIBAaTh
YTBEPKIECHHUSI C TOMOIIBI0O HMHAYKIMM M PAacCy’KAaTh JEAyKTUBHO, HCIIONB30BaTh OOOOIIEHHE U
KOHKpETH3aIuio, abcTparupoBaHue U aHaloTuio, (GOPMUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xoxe u3ydenus yyeOHOro Kypca «Anrebpa W Hayajla MaTeMaTUYECKOTO aHAIN3a» O0yYaroliuecs
[I0JIy4al0T HOBBIM OIBIT peUIeHMs] MPUKIATHBIX 3a7ad, CAMOCTOSITEIbHOIO MOCTPOCHUSI MAaTeMaTUYECKUX
MOJIEJIE peallbHbIX CHUTyaluil, HHTEPIPETAlMM IOJYYEHHBIX pPEIICHUH, 3HAKOMSTCS C HpUMEpaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMUCS MAaTeMaTHYECKUMU
OTKPBITUSIMU U KX aBTOPAMH.

VY4eOHbIil Kypc 00s1aJaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM [TOTEHIIMAJIOM, KOTOPBII peau3yeTcsl Kak
yepe3 y4eOHBIM Marepual, CIocOOCTBYIOMIMM (OPMUPOBAHUIO HAyYHOTO MHMPOBO33PEHMS, TaK U Yepes3
cneun(uky y4eOHOH JeATeNbHOCTH, TpeOyromeil NpoJODKUTENIbHOW — KOHLEHTPAallMM BHHUMAaHUS,
CaMOCTOSITEJIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IIOJYUYEHHBIN Pe3yJIbTaT.

B ocHoBe wMmeroguku o00ydeHus anreOpe W HayajgaM MaTeMaTHYEeCKOro aHaiu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI 00yUYEHUSI.

B crpykType yueOHOro kypca «Anrebpa M HayaJa MaTeMaTHMYECKOTOo aHajlu3a» BbIJIEJIEHBI
CIIEAyIOIIME COJIepKATeIbHO-METOANYeCKre TUHUM: «Hucna ¥ BBIYMCICHUA», «DyHKUUM U Tpadukm»,
«YpaBHEHMSI W HeEpaBeHCTBa», «Hawanma maremarmyeckoro ananusa», «MHOXkecTBa M JOTHKa». Bce
OCHOBHBIE COJIEP’KATEIbHO-METOUUECKHE JIMHUM HU3y4aloTCsd Ha MPOTSHKEHUM JBYX JIET OOy4YeHHs Ha
YPOBHE CpeHero o0iero oOpa3oBaHUs, €CTECTBEHHO JOMOJHAA JPYr Apyra W MOCTENEHHO HACHIIAsCh
HOBBIMH TeMaMH U pazfenamu. J[aHHBINH yueOHbIN Kypc SBIsSETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEINHSACT
B cebe cojaepKaHHE HECKOJIbKHX MAaTeMaTH4YeCKUX IUCIHIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTHUYeCKUi aHallu3, TEOpHsl MHOXKECTB, MaTeMaTudeckas joruka u apyrue. Ilo mepe Toro kak
o0yyaromuecsi OBJaJIeBaloT BCE OoJjiee IIMPOKUM MAaTEMAaTUYECKHM almnapaToM, Y HUX IOCIEJOBATEIbHO
dopmHpyeTCs M COBEPUICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYeCKyI0 MOJENb pealbHOM CUTyaluw,
NPUMEHSTh 3HaHUS, MOJIyYeHHblE NpPHU HM3YYEHUU Y4eOHOro Kypca, IJsl pEelIeHUus CaMOCTOSITEIbHO
chopMyITUPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aTeM HHTEPIIPETUPOBATH CBOUM OTBET.

ConepxaTenbHO-MeToAnYecKas JTMHUS «Uncaa U BBIYMCICHUS» 3aBeplaeT (pOpMHUPOBAHUE HABBIKOB
UCTOJb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanms. Ha ypoBHe cpemnero oOmiero oopa3oBaHus ocob00e BHMUMaHHE yJeiseTcs (HOpMUPOBAHHUIO
HABBIKOB paIlMOHAJIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B c€0sl MCIOJB30BaHUE PA3IMYHBIX (OpPM 3amucu
quciaa, yMEHHE JeNaTh NPUKUAKY, BBIMOJHATh NpPUOIMKEHHBIE BBIUMCICHUS, OLECHMBATH YHCIIOBbIC
BBIp@XEHUS, paboTaTh C MaTreMaTHUYeCKMMHM KOHCTAaHTaMH. 3HAKOMBIE OOYYaloIIUMCS MHOXECTBa
HaTypaAJIbHBIX, EJIbIX, PALIMOHAJIBHBIX U JEUCTBUTEIIBHBIX YUCEI JIOMOIHIOTCI MHOKECTBOM KOMIUIEKCHBIX
gyucenl. B kaxaoM M3 3THUX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHbIE €My cHelU(pUYECKHe 3ajaud U
orepalu: JejieHUue Halleslo, ONEepUpOBAHUE OCTaTKAMHU HAa MHOXECTBE IIEJIBIX YHCEN, 0COOble CBOWCTBA



pallMOHANBHBIX W HMPPALUOHAIBHBIX YHUCEN, apu(pMETUYECKHE OIEpalud, a TaKKe W3BJICUCHUE KOPHS
HaTypaJIbHOM CTEIIEHNM Ha MHOXXECTBE KOMIUIEKCHBIX 4ncen. biarogaps mocienoBareabHOMY PACIIUPEHHIO
Kpyra HUCIIOJIb3YEMbIX YHCEN M 3HAKOMCTBY C BO3MOXHOCTSIMU UX INPUMEHEHHUS NIl PEIICHUS pa3iIN4HbIX
3aa4d hopMupyeTcs MpencTaBlIeHHe O AMHCTBE MAaTEMAaTHKU KaK HAyKU U €€ pOJId B IOCTPOCHUH MOJETeH
peasbHOro MHpa, LIMPOKO UCIONB3YIOTCS 0000IEeHNE U KOHKPeTH3aLHsL.

JIuHus «YpaBHEHHS U HEPAaBEHCTBA» pealIM3yeTcsl Ha IMPOTSHKEHUU BCEro OOy4YEeHUs Ha YpOBHE
cpeaHero oOmero odpa3oBaHMsA, MOCKOJIBKY B KaxaoM paszzaene IlporpamMMbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIMX 3a7ad. B pesynbraTe 0oOydaromiyecs OBJIAACBAIOT PA3JIMYHBIMH METOJAMH PEIICHUS
pallMOHANBHBIX, HMPPALMOHANBHBIX, IOKa3aTeJIbHbIX, JIOTAPUPMHUECKUX M  TPUTOHOMETPUYECKUX
YPaBHEHH, HEPABEHCTB M CUCTEM, a TAKXKE 3aa4, COAEpKalMX napaMmerpsl. [orydeHHbIE yMEHUS HIMPOKO
UCTIOJB3YIOTCS TIPU UCCIIEAOBAHUH (DYHKIMKA C IOMOIIBIO MPOU3BOAHOM, IPU PEIIEHUH MPHUKIATHBIX 33734
M 33J1a4 Ha HaXOXJ/IEHUE HanOOJIbIINX U HAMMEHBIINX 3HaUYeHUH QyHKuuu. /lanHas conepxarenbHast TUHHS
BKJIIOYAaeT B ce0s Takxke (OpMUPOBAHME YMEHMH BBINOJHATH pacuéTsl 1o (opMmyiam, Mpeodpa3oBaHMs
palOHAIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TAK)KE BBIPAKEHUHN, COAEPIKAILINX
cTeneHu M Jjorapudmbl. braromaps n3ydeHHIO anreOpandyeckoro maTepuaiga HPOUCXOIAUT AajbHEHIIee
pa3BUTHE QJITOPUTMHUYECKOIO U aOCTPAKTHOIO MBILUIEHUS] 00ydaromuxcsi, (GOpMHUPYIOTCS HaBBIKU
JeTyKTUBHBIX PacCyXKIEHUH, paboThl C CHMBOJIbHBIMU (hOpMaMH, IMPEACTaBIECHUS 3aKOHOMEPHOCTEH Hu
3aBUCUMOCTEH B BHJIE PaBEHCTB M HepaBeHCTB. AnrebOpa npeanaraet 3QQGEKTUBHbIE WHCTPYMEHTBI JUIS
pelIeHns IPAaKTUYECKUX U €CTECTBEHHO-HAYUHbIX 33/1a4, HarJIsSAHO JEMOHCTPUPYET CBOU BO3MOXHOCTHU KaK
s3bIKa HayKU.

ConepxatenbHo-MeToandeckas JUHUA «DyHKIMU U TpadUKu» TECHO MeperuieTaercs ¢ JIpyruMHU
JUHUAMU Y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCIelI0BaTeIbHOCTh H3Yy4EHUS
Matepuaia. VM3yueHne CTeneHHOH, MOKa3aTeIbHON, JOrapu(pMUUECKON U TPUTOHOMETPUICCKUX (DYHKITHIA,
UX CBOMCTB M IrpaMKOB, UCIOJIb30BaHUE (DYHKUMN AJIs pelIeHus 3ajad U3 APYTUX y4eOHbIX MPEIMETOB U
pEaJIbHOM JKU3HHU TECHO CBS3aHO KAaK C MAaTeMaTHYECKMM AHAJIM30M, TaK U C PEIICHUEM YPaBHEHUH H
HepaBeHCTB. [Ipu 3Tom OosblIoe BHUMaHUE yJenseTcss (OPMHPOBAHUIO YMEHHUs BBIpaXaTb (GopMysaMu
3aBHCHUMOCTH MEX/Yy pa3jINuHbIMU BEIMYMHAMMU, UCCIIE0BATh MTOJYyYEHHbIE QYHKIIMH, CTPOUTH UX ITpadUKH.
Matepuan 3TOl cojep’KaTeJbHOM JIMHUM HalleleH Ha pa3BUTHE YMEHMH M HaBBIKOB, IO3BOJISIOLIUX
BBIp@)XaTh 3aBUCHUMOCTH MEXJy BEIUYMHAMH B pa3ivMyHOU (opMme: aHATUTHUECKOW, Tpaduueckoid u
cioBecHOM. Ero msydenuwe cmnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOIO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO U KOHKPETU3AIH, HCTIOIb30BAHUIO aHATIOTHH.

CopepxarenpHas nuHus «Hauana maremaTnyeckoro aHaiuza» MO3BOJISET CYLIECTBEHHO PacIIUPHUTh
Kpyr Kak MaTeMaTH4eCKHUX, TaK W MNPUKIAJAHBIX 3a7ay, JOCTYNHBIX OOydYaroIIMMCS, TaK Kak y HHX
MOSIBIIICTCST BO3MOXHOCTh CTPOHMTH TpaUKH CIOXKHBIX (DYHKIHUH, ONpenensTe HMX HauOoJbIINE U
HaUMEHbBIINE 3HAYEHUS, BBIYUCIATH IUIOMEAAN QUTYp U OOBEMBI T€J, HAXOJIUTh CKOPOCTU U YCKOPEHHUS
npoueccos. [laHHas conepxaTenbHas JMHHUSI OTKPHIBAET HOBbIE BO3MOKHOCTH IMOCTPOEHUSI MAaTEMAaTHYECKUX
MOJIENIEN pealbHbIX CHUTYallWil, M03BOJISIET HAaXOAUTh HAWIydllee pPEIICHHE B NPUKIAJHBIX, B TOM UHUCIIE
COLIMAJIbHO-9)KOHOMHUECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYEeCKOI0 aHaJiu3a CHOCOOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (OPMAIBHO-IOTMYECKOTO M KPEaTUBHOTO MBILIUIEHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh MPOSBIIEHUS 3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOyuaronyecs: y3HawT 0
BBIJIAIOIINXCS pe3yJIbTaTax, MOJYUYSHHBIX B X0JI€ Pa3BUTHUSI MAaTEMaTHKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeToAnYecKas JTMHUS «MHOXECTBa U JIOTUKA» BKIIOYAET B C€0s 3JIEMEHTHI TEOPUU
MHOKECTB M MaTeMaTU4YeCKOM JOrHKU. TeopeTHKO-MHOXKECTBEHHbIE IMPEICTaBICHUS MPOHU3BIBAIOT BECH
Kypc HIKOJIbHON MaTeMaTHKH U MpeularaloT HauboJiee YHUBEPCAIbHbIHN S3bIK, O0BEINHSAIOIINN BCE Pa3/IeIIbl
MaTEMaTHKU U €€ IPUJIOKEHNH, OHU CBSA3BIBAIOT Pa3Hble MaTEMATUUECKHUE JUCLIUILIMHBL U UX NIPHIIOKEHHUS B
enuHoe nenoe. [103ToMy BakKHO 1aTh BO3MOKHOCTH 00y4YaloIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIN
A3BIK COBPEMEHHON MATEMAaTHMKH M HMCIOJIb30BaTh €ro I BBIPAXCHHS CBOMX MBICIEH. [[pyruM BayKHBIM
IPU3HAKOM MaTeMaTHUKU KaK HAyKH cCJelyeT NpU3HaTh CBONMCTBEHHYIO €H CTpOroctb OOOCHOBaHHMH U
CIICOBAHME ONPENENEHHBIM IIPABWJIAM IIOCTPOCHHSA JIOKA3aTelbCTB. 3HAKOMCTBO C  JJIEMEHTAaMU



MaTeMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHUS O0YYaIOIINXCS, TO3BOJISET UM
CTPOUTh CBOM PACCYXJCHUS HAa OCHOBE JIOTHYECKUX TMpaBWiI, (OPMUPYET HABBIKH KPUTHYECKOTO
MBIIIJICHUA.

B yuebHOM Kkypce «Anrebpa W Hadajga MaTEMATHYECKOTO aHAIM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHMS, KOTOpPhIC IPU3BaHBl CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHHSI MOZICTICH pealIbHBIX CHUTYAIlHid, UCCIICAOBAHMS 3TUX MOJIEIICH C TIOMOIIBIO anmapara ajnreopsl u
MAaTeMaTUYCCKOIroO aHaJIn3a, HWHTCPHPCTALMKW IMOJTYYCHHBIX PC3YyJIbTATOB. Takne 3aaHus BIIJICTCHBI B
KOKIBIA U3 Pa3eNioB MPOTrPAMMEI, TIOCKOJIbKY BECh MaTepral y4eOHOro Kypca HIUPOKO MCIIONb3YeTCs s
peleHus MPUKIATHBIX 3a1ad. [Ipu pemieHun peambHBIX MPAKTHUECKUX 3a/lad 0Oydaroniuecs pa3BUBAIOT
HaOJIOAAaTEIPHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTpParupoBaThCs, HCIIOJIB30BaTh AHAJIOTHUIO,
0000maTh W KOHKPETH3UPOBaTh MpodsieMy. JlesTensHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKJIAIHBIX 3a7a4 OPraHU3yeTcs B IMPOIECCe M3YyYeHHUs BCEX TeM ydeOHOro Kypca «Aurebpa u Havaia
MaTEeMaTHYECKOTO aHAIN3a.

Ha uzydenue yueOHOro Kypca «Anredpa U Havajga MaTeMaTHYECKOTO aHaIK3a» OTBOIUTCS 272 Yaca:
B 10 ximacce — 136 1acoB (4 gaca B Henenio), B 11 kitacce — 136 yacoB (4 yaca B HEJENIO).

COILEPKAHUE OBYYEHUSA
10 KITIACC

Yucia v BbIYUCTCHUA

Pammonanbnpie  uncna. OOBIKHOBEHHBIE M JECATUYHBIE JpOOW, TPOLEHTHl, OECKOHEYHBIE
nepuoandeckue apoou. [Ipumenenne npodeil u MPOLEHTOB AJIs PelICHUs TPUKIATHBIX 3a7a4 U3 Pa3TUYHbIX
oTpaciieil 3HaHUM U PEaTbHOM KU3HU.

JlelicTBUTENbHBIC YHCa. PaninoHanbHBIE M UppalMOHATIBHBIE YHCTa. APHU(PMETHYECKHE OTEepaIiu C
NEUCTBUTENBHBIMU YHCTaMU. MoOaynb JCHCTBUTEIBRHOTO YMciIa M ero cpoiicTBa. [IpubmmxEHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJIICHUS, IPUKUIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp c 1ensiM nokasateneM. bunom Herorona. Mcnonb3zoBanue noaxozsmieil (GopMmbl 3anucu
JEACTBUTEIIBHBIX YUCEN IS PELICHUS TPAKTUYECKUX 3a7a4 U IPEACTaBICHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HaTypajIbHOW CTENEHH U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHaJIbHBIM MTOKA3aTeNIeM U €€ CBOWCTBA, CTETIEHD C IEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm yucna. Coiicta norapudma. /lecaTuunbie U HaTypajibHbIE JOrapUu(pMBI.

CuHyc, KOCHUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOI'O apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHI€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnaecTBa W TOXAECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHUS. PaBHOCHIIbHBIC
YpPaBHEHUS U ypaBHEHUA-CIEACTBHS. HepaBeHCTBO, pellIEHUE HEPABEHCTBA.

OcCHOBHBIE METOJBl pEIIeHUs LEeIbIX M JIpOOHO-pallMOHAJIbHBIX YpPaBHEHHH M HEpPaBEHCTB.
MHorowieHsl 0T OJHOM NepeMeHHOH. [leneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHuorousensl ¢ nensiMu koddhdunmentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BRIPAKEHHM, COIEPKAITUX CTENICHH U KOPHH.

Hppannonanbabie ypaBHeHU. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHATBHBIX YPABHEHHIA.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTEIbHBIX YPAaBHEHUH.

[IpeobpazoBaHue BbIpaKEHHH, COEPIKALUX JTOTrapUu(PMBbI.

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE METO/IBI PEIICHHSI TOTapHU(PMUUECKUX YPaBHEHUH.

OcHoBHblEe TpUroHOMeTpuueckue Qopmynsl. [IpeoOpazoBaHNEe TPUTOHOMETPUYECKUX BBIPAKECHHIA.
Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH.

Pemenue cucreMm nMHENHBIX ypaBHEHHH. MaTpula cucTeMsbl JMHEHHBIX ypaBHeHui. Onpenenurenb
MaTpulbl 2X2, €ro TeOMETPUYECKUM CMBICI M CBOWMCTBA, BBIYMCICHUE €ro 3HAYEHUS, MPUMEHEHUE
ONPEIEIUTENS Il PELICHUs] CUCTEMBI JIMHEMHBIX YpaBHEHMI. PellleHne NMpuKIagHbeIX 33aad C IMOMOIIbIO



CHUCTEMBbl JIMHEWHBIX YypaBHeHHU. McciienoBaHue MOCTPOCHHOM MOJENM C TOMOIIbI MaTpull |
ONPEACIIUTENCH.

ITocTpoeHHe MaTeMaTUYECKUX MOJENIEH peaJbHOM CUTYallMM C IIOMOIIbI0 YPABHEHUN U HEPABEHCTB.
[IpumeHeHne ypaBHEHUII M HEPABEHCTB K PELICHUI0 MAaTeMaTMYECKUX 3aJady U 3a4ad M3 pa3IudHbIX
oOJacTelt HAyKW W peasIbHON KU3HH.

DOYyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (yHkuuu. B3aunmuo oOparnbeie ¢yHkimu. Kommosumms ¢(yHKIHA.
I'padux Gpynkumu. DnemMeHTapHbie mpeoOpa3oBanus rpapukoB GyHKIHH.

OO6nacth ompezeneHuss U MHOXKeCTBO 3HaueHud ¢yHkuuu. Hymu dynkuuu. I[IpomexyTtku
3HakonocTosHcTBAa. YErHble u  Heu€rHble (QynHkuuu. Ilepuoamueckue ¢ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MUHMMYMbI (GyHKuud. HanGospliee U HauMeHbIIee 3HAYCHUS
(GYHKIMU Ha TPOMEKYTKE.

JluneitHas, KBagpaTu4yHass W JpOOHO-TUHEHHas (QYHKUIUU. ODJIEMEHTapHOE UCCIEIOBaHUEe U
MOCTPOCHUE UX IPaPUKOB.

CrenenHasi pyHKIUS ¢ HaTypaJbHBIM M IIeNBIM MOKa3ateneM. E€ cpoiictBa u rpaduk. CoiicTBa n
rpaduK KOpHS N-Oi CTeNeHH KaK (PyHKIIUH 0OpaTHOM CTETICHN C HATYPaJbHBIM IIOKA3aTEeJIeM.

[TokazarenpHas U norapudmuueckas GyHKINH, UX CBoWcTBa U rpaduku. Vcmnonbp3oBaHue rpa@ukoB
GyHKIUH 1715 penieHus] ypaBHEHHIH.

Tpuronomerpuyeckass OKPYX HOCTb, OIPEACICHUE TPUTOHOMETPUUECKUX (DPYHKUIHUHA YHUCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B pealbHBIX IMpoleccax W SBICHUSX. [paduku peanbHBIX
3aBUCUMOCTEH.

Havyana maTeMaTH4yecKkoro anajmusa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/IaHUS MOCTEA0BaTeIbHOCTEH. MeTo; MaTeMaTHYECKON UHTYKIIUH.
MOHOTOHHBIE U OTPAaHUUYEHHBIE NTOCIIE0BATENBLHOCTU. VICTOpUS BOSBHUKHOBEHNSI MAaTEMaTUYECKOIO aHAIN3a
KaK aHaJIn3a 6ECKOHEUHO MaJIbIX.

Apudmernueckas M TreoMeTpuueckas Mmporpeccuu. beckoHeuHo yObIBaromias TreoMeTprYecKast
mporpeccusi. Cymma  OeCKOHEYHO  yOBIBaromied reoMeTpuuecko mporpeccud. JIMHEWHBIA H
SKCIIOHEHIMANBHBIM pocT. Yncno e. dopmyna CIOXKHBIX MPOLEHTOB. [cronb3oBaHWE NPOTrpeEcCCHU IS
pEILIeHNs PEANIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBOMcTBa. TOUKM pa3peiBa. AcUMITOTH rpadukoB pyHkuuil. CBoiicTBa
(GyHKIUI HENpephIBHBIX HAa OTpe3ke. MeTo ] MHTepBalIOB JUIsl pellleHNs HepaBeHCTB. [IpuMeHeHue cBOHCTB
HeNpepbIBHBIX (DYHKIMHA AJIs perIeHus 3a1ad.

IlepBast u BTOpas mpou3BoOAHbIE QYyHKUUHU. OmnpeneneHue, reOMeTpUUYECKUd U (U3NUECKUN CMBICI
MPOM3BOHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QPyHKITHH.

[IpousBonubie sneMeHTapHbIX (yHKUMNA. [lpon3BoaHass CymMMbl, TNPOU3BEACHMS, YaCTHOTO H
KOMITO3ULIUH (DYHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, Olepaly HaJl MHOKECTBAMU U UX CBOMCTBA. Jlnarpammsel Oilniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O amnmnapara JJisi ONHCAaHUSl peajbHBIX IMPOLIECCOB U SBICHUN, MPU pPEUICHUH
3a7a4u U3 IPYrux y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO MaTeMaTH4YeCKOro OOBEKTa, CIEJCTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.

11 KJIACC

Yucia v BbIYUCTCHUA

Harypanbable u nenble yucna. [IpuMeHeHHe TPU3HAKOB JEIMMOCTH IIETBIX YHCE, HAauOOJbIINN
obmuii nenutens (manee — HOJl) m Haumenbiee odmee kpatHoe (manee — HOK), octaTkoB mo mMomyito,
anroputMma EBKnuaa 1is peleHus 3a1ad B LEJbIX YnCIax.



KommnekcHble uncna. AnreOpandeckas M TPUTOHOMETpHUYEcKass (POpMBI 3alMCHU KOMIUIEKCHOTO
gyuciaa. ApudmMeTnueckue onepanuu ¢ KOMIUIEKCHBIMU 4MciaaMu. M300pakeHHe KOMIUIEKCHBIX 4YMCeNl Ha
KoopauHaTHOH tockocTH. @opmyna Myaspa. KopHu N-0ii crenenn u3 koMiiekcHoro uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JUISl perieHus (pU3MUecKrX U TeOMETPUIECKUX 3a/1aU.

YpaBHeHHsI M HEPABEHCTBA

Cucrema u COBOKYITHOCTb YPaBHEHHMI Y HEPABEHCTB. PABHOCHIIBHBIE CCTEMBI U CUCTEMBI-CIIEICTBUS.
PaBHOCHIIbHBIE HEpABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUI C MOMOUIBI0 TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEIIEHUS CUCTEM M COBOKYIHOCTEH palMOHAIBHBIX, HpPPalMOHAIbHbIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YPABHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMU.

[IpuMeHeHne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEIICHHUIO MATEMATHMYECKUX 3a1ad U 3a4ad U3
pa3NUYHBIX 001aCTe HAYKH U PEATbHON KU3HH, MHTEPIPETALNS TOTYYSHHBIX PE3yIbTaTOB.

DOYyHKUMH U rPapuKu

I'papux xommosunuu ¢Qynkumii. ['eomerpuueckue o0pa3bl ypaBHEHHMM M HEpaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpuieckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTobl pelIeHUs ypaBHEHUI U HEepaBeHCTB. ['paduyeckue METOAbI pelieHus 3a1ad ¢
napaMeTpamH.

Wcnons3oBanue rpadukoB (QYHKIHMHA IS WCCIEAOBAHUS IPOIECCOB M 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHOU KU3HU.

Hayana maTreMaTH4eCKOro aHaJIu3a

[IpuMeHeHHe TNPOU3BOJHONM K HCCIENIOBaHMIO (YHKIMA HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxienre HanOobIero 1 HAMMEHBIIIETO 3HAYECHU N HEMPEPHIBHON (DYHKIIMH HAa OTPE3KE.

[IpuMeHeHre NPOW3BOAHOM JUIS HAXOXKICHHS HAWIY4LIETO PEIICHUS B NPUKIAAHBIX 3a7adax, Uit
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 33AaHHOro (hopMyJoi Win TpapuKoM.

IlepBooOpasHasi, OCHOBHOE CBOICTBO MepBoOoOpa3HbIX. [lepBooOpa3Hble 37I€MEHTapHBIX (YHKLUH.
[IpaBuiia Hax0X/1€HUS IEPBOOOPA3HBIX.

Huterpain. ['eomerpudeckuii cMpIc HHTETpaia. Berurcnenue onpenenéHHOro nHTerpana mo gopmyse
Herotona-Jleitonua.

[IpumeHeHre MHTErpasia JUis HaXOXKACHUS IUIOUIAJeH TUIOCKUX (GUTyp U 00bEMOB Ie€OMETPHUECKUX
TeJ.

[Ipumeps! pemenuit nuddepeHuaNbHbIX ypaBHEHUH. MaTemaTuueckoe MOAETUPOBAHUE PeaTbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHIINaATbHBIX YpaBHEHUH.

IUDTIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYUEBHOI'O KYPCA «AJI'EBPA N HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJIHEI'O
OBIIEI'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaIaHCKOr0 BOCIIUTAHMS:
c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK 00YYaIOIIerocsi Kak akTUBHOT'O M OTBETCTBEHHOT'O 4JI€HA
pOCCHIiCKOTO OOIIEeCTBa, MPEICTaBICHHE O MaTeMaTHYECKHMX OCHOBAaX (DYHKIMOHHUPOBAHMS PA3THUYHBIX
CTPYKTYp, SIBICHHH, TNpoLeayp TpakJaHCKOro oomiectBa (BBIOOPHI, OMPOCHl M JPYroe), yMeHue
B3alMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTAaMH B COOTBETCTBHUHU € UX (PYHKIMAMU U HA3HAUECHUEM;
2) NIaTPUOTHYECKOI0 BOCTIMTAHMS



c(hOPMHUPOBAHHOCTh POCCHUHCKOW TPaKIAHCKOW WIACHTHYHOCTH, YBAXKEHUS K TPONUIOMY U
HAaCTOSIIIEMY POCCUICKON MAaTEMAaTHKH, [IEHHOCTHOE OTHOILIEHHE K JOCTUKEHUSAM POCCUICKUX MAaTEMaTUKOB
U POCCUKCKON MaTeMaTUYECKOW LIKOJIbI, UCIIOJb30BAHHUE 3TUX NOCTHKECHUM B IPYTUX HAYKAX, TEXHOJIOTUSX,
cdepax IKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa, Cc(HOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHUS, 3THUYECKOTO0 MOBEIACHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUW HAyKH U
JeSTeIbHOCThIO YU4EHOT0, 0OCO3HAHUE JIMYHOTO BKJIaJa B IIOCTPOSHUE YCTOWYUBOTO Oy AyIIero;

4) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUAsl SCTETHUKY MaTeMaTUYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/1a4y, peHIeHul, pacCyXKJIE€HUW, BOCIPUUMUYMUBOCTh K MAaTEMaTHYECKHMM AacleKTaM pPa3jIu4HbIX BHJIOB
HCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

chOPMUPOBAHHOCTh YMEHHsI TPUMEHATh MaTeMaTU4YeCKHWEe 3HaHHWs B HMHTEpecax 3J0pPOBOTO H
Oe3omacHOTO oOpa3a JKHW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE THTAHHE,
cOamaHCUpPOBAaHHBIM PEXKUM 3aHITHA W OTIbIXa, peryisipHas (U3WYecKas aKTHBHOCTH), (PHU3UYECKOe
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHHA:

FOTOBHOCTh K TPyAY, OCO3HaHUE IIEHHOCTH TPYAOIIOOUs, HWHTEpPEC K pa3IMuHbIM cdepam
poecCHOHATLHOM JEITeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON W €€ MPWIOKCHHUSIMH, YMEHUE COBEpIIATh
OCO3HaHHBIN BbIOOpP Oyayleil npodeccur M pearn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTH4eCKOMYy OOpa30BaHUI0O UM CaMOOOpa30BaHHUIO HA MPOTSKEHHH BCEH >KHU3HH,
TOTOBHOCTBH K AaKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTeMaTHYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTrMYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh SKOJOTHUECKON KYyIbTYpbl, TOHMMaHHE BIHUSHUS COLMATBHO-DKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJHOM U COLMANBHOM Cpelbl, OCO3HaHHE TIJIO0AIBHOTO XapakTepa
AKOJIOTUYECKHUX MPOOJIeM, OpHEHTAIMsl Ha MPUMEHEHHE MAaTEeMaTHYECKUX 3HAHUU JUIsl pelIeHUs 3aaad B
00JIaCTH OKpY’KaloIlel Cpenbl, MIAHUPOBAHUE IMOCTYIKOB U OIICHKHM HX BO3MOJKHBIX IOCIEACTBUN JIA
OKPY’KaroIlle cpepl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKU U
OOIIIECTBEHHON TPAKTUKH, MOHUMaHWE MaTEMaTUYECKOW HAyKW KaK cepbl 4eIOBEUECKOU IEesTEIbHOCTH,
ATanoB €€ pa3BUTUS M 3HAYUMOCTH JUJISl Pa3BUTUSA LMBWIM3AIUMH, OBIAJCHUE S3BIKOM MAaTEMaTUKH H
MaTeMaTUYeCKOW KyJIbTYpOH Kak CpPEeJCTBOM IO3HAHMS MHpA, TOTOBHOCTb OCYILIECTBISATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITEHFHOCTh MHIAUBUIYAJIBHO U B TPYTIIIE.

METANPE/IMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

basoBble Jiornueckue 1eMCTBUA:

BBISIBIIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC IPHU3HAKH MAaTEeMAaTHYECKUX OOBEKTOB, TMOHSTHM,
OTHONICHUN MEXIy MOHATHUSAMHU, POPMYIHPOBATH ONpPEACTCHHS MOHSATHI, YCTAHABIMBATH CYIIECTBEHHBIH
MpHU3HAK KJIAcCU(PUKAIIMU, OCHOBAHUS 7151 000OIIEHUS U CPAaBHEHHUSI, KPUTEPUU TTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATD, (POPMYJIMPOBATH U MPEOOPA30BBIBATH CYXK/ICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHBIC,
€IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W W TPOTHBOpeYHsi B (aKTax, NaHHBIX,
HAOIIOICHUSX U YTBEPKACHUSX, TIPEIaraTh KPUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUMIA;

JeNaTh BBIBOJBI C  HCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOYEHU W, YMO3AKIIOUCHUH IO aHAJIOTHH;



IIPOBOJIUTh CAMOCTOSITENIBHO JI0OKA3aTEeJIbCTBA MATEMAaTHYECKHX YTBEPXKIEHHHM (NMpsiMble U OT
IPOTUBHOI0), BBICTPAWBATh AapryMEHTALMIO, NPUBOJIUTH NPUMEPHl U KOHTPIPUMEPBI, OOOCHOBHIBATH
COOCTBEHHBIE CYKJICHUS U BBIBOIBI;

BBIOMpPATH CIOCO0 perieHus: yueOHoM 3ajaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILICHUs, BEIOUPAThH
HaunboJee MOAXOJAINMN C yUETOM CAMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

Ba3oBrble ucciaenoBareshLCcKue AeiiCTBHA:

UCIOJIb30BATh BOMPOCH! KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHUsA, (hOPMYITHUPOBATh BOIPOCHI,
¢buKkcupyromye MnpoTUBOpeYre, MpodieMy, YCTaHABIMBATh MCKOMOE M JIaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO IO3MILIMIO, MHEHUE;

IIPOBOJIUTh CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM 3KCIEPUMEHT, HCCIIEOBAaHUE IO YCTaHOBJIEHHUIO
0COOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBJICHHUS, NPOLECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXKIy
00BEKTaMU, SIBICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENIbHO ~ (hopMysiupoBaTh OO0OOMIEHMSI M BBIBOJBI [0 pe3yJbTaTaM IPOBEAEHHOIO
HAOJIOACHUS, MHCCIEOBAaHUs, OLICHUBAaTh JIOCTOBEPHOCTh IIOJIyUYEHHBIX pPE3yJIbTaTOB, BBIBOJAOB MU
00001IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE NPOIECCA, a TAKKE BBIIBHTaTh IPEAIONIOKEHHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSIX.

Pab6ora ¢ undopmanmueii:

BBISIBIIATH A€(PUINTH WHPOPMALIUH, JaHHBIX, HEOOXOAMMBIX IJISi OTBETA Ha BOIPOC M JJISl PEHICHUS
3aJauu;

BbIOMpPATh MH(OPMALMIO U3 MCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIW3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UHPOPMALIMIO PAa3IMUHBIX BUJIOB U ()OPM INpe/ICTaBICHHUS;

CTPYKTYpHUpOBaTh HH(GOPMAIMIO, TPEACTABIATE €€ B PAa3IUYHBIX (opMax, MUIFOCTPHPOBATH
rpaduyecku;

OLIEHUBATh HaIEKHOCTh HH(OPMAIIMK IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KommyHukaTHBHBIEe yHHBepcaibHble YueOHbIe el CTBUSs

OO0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CY>KJCHHUS B COOTBETCTBUH C YCIOBUSIMU U LIETSIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NIUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS I10
XOJy pellleHus 3ajaul, KOMMEHTHUPOBATh MOJIYUYEHHBIN pe3yIbTarT;

B X0JIe OOCYXIEHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbl, POOJIEMBI, peraeMoil
3aJ1a4M, BHICKA3bIBaTh UJICH, HALIEJICHHBIE HA MIOUCK PEIICHNUs, COIOCTABIISITh CBOU CYKIEHUS C CYKICHUIMU
JAPYTUX YYacTHUKOB Juaiiora, oOHapy>KWBaTh pa3jMyde€ U CXOJCTBO IO3UIUH, B KOPPEKTHOW (opme
(dbopMyIIHpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

MPEACTABIATh  pEe3yJbTaThl  PEIICHHs  3aJayd, OKCIEPUMEHTA, MCCIEIOBAaHUs, IPOEKTAa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a/ady Mpe3eHTallud U 0COOEHHOCTEH
ayJIMTOpUH.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszauus:

COCTABIIATH IUIAH, aITOPUTM DPELICHMs 3aJaud, BHIOMpATh CHOCOO PEIICHUs C Y4ETOM HMEIOIUXCs
pPECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaThb U KOPPEKTHPOBATH BapUaHThl PEIICHHH C
y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YMOLHOHAJIbHBIH HHTEJIEKT:

BJaJIeTh HABBIKAMU II03HABATEIILHOW pe(IeKCHMM KaK OCO3HAaHMS COBEPIIAEMBIX JACUCTBUH U
MBICIMTENIBHBIX MPOLECCOB, X PE3YJIbTAaTOB, BIAJAETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca
U pe3yJbTaTa peIIeHUsI MaTEMATHYECKOM 3a1a4H;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEUICHUH 3a/1a4l, BHOCUTb KOPPEKTUBHI B
NesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHUBATh COOTBETCTBHUE pe3yJbTaTa LEIH M YCIOBHUSIM, OOBSICHATH HNPUYUHBI TOCTUXKEHUS WIH
HEJOCTUKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OMbITY.

CoBMmecTHasl /1eSITEJIbHOCTh:

MOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHONH PAaOOTHI MPU PEIICHUU
y4eOHBIX 3a7ay, MPUHUMATh L€ COBMECTHOM JIesTeNbHOCTH, IUIAHWPOBATH OPraHHU3AIMI0 COBMECTHOM
paboThI, pactpenessaTh BUIbI PabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U Pe3ybTaT padoThl, 00001IaTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBAaTh B IPYNIOBBIX (opMax paboThl (0OCYKACHHS, OOMEH MHEHHI, «MO3TOBBIC IITYPMBD) H
UHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JEUCTBUS C IPYTMMH WICHAMU KOMAH/IBI,
OLIEHHMBATh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM yUYaCTHUKAMU
B3aUMO/ICVCTBUSL.

INPEAMETHBIE PE3YJIBTATDI

K xoHny obyuenus B 10 kiacce oOyyaromuiics NOIYYUT CEIyIOIUE MpPeJAMETHbIE Pe3ybTaThl 110
OTJENIbHBIM TEMaM paboueil porpaMMbl y4eOHOro Kypca «Anredpa v Hauyaja MaTeMaTUYeCKOro aHaIu3ay:

Ymucna v BbIYMCTICHUSA:

CBOOOJHO ONEpUPOBATh IMOHATUAMU: PALMOHAIBHOE YUCIIO, OECKOHEYHAas INepuoaudeckas JIpoOb,
IIPOLIEHTBI, MPPALMOHAIBHOE YHCIO, MHOXKECTBA PALMOHAJIBHBIX M JEHCTBUTEIBHBIX YHUCEN, MOJIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

MPUMEHSTH JPOOU U MPOLEHTHI JUIsl PEILICHUs MPUKIAAHbIX 33J1a4 U3 PA3JIMYHBIX OTpacieil 3HaHUN U
pEATBHOM KU3HU;

IPUMEHATh NPUOIMKEHHBIE BBIYMCICHMS, MpPaBWIa OKPYIJIEHUS, NPUKHUIKY U OLEHKY pe3yJibTaTa
BBIYHCIICHHUI;

CBOOO/JIHO OIEpPUPOBATH MOHSTHEM: CTENEHb C LEJIbIM IOKA3aTeJIeM, HCIOJIb30BATh IMOAXOJSLIYIO
(dbopMy 3anucH JeCTBUTENBHBIX YMCEN I PELICHHUs IPAKTUYECKHUX 33734 U IPECTaBICHUS JaHHBIX;

CBOOO/THO OTIEPUPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATypaIbHOM CTENEHN;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

cBOOO/IHO ONIEPUPOBAThH MOHATUSAMU: JOorapu(dM YKcia, 1eCATUUHBIE U HaTypaibHbIE JIOrapu(Mbl;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMHU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YHUCIIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUAMU: aPKCUHYC, aDKKOCUHYC M apKTaHI'€HC YMCIOBOTO apryMeEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOO/ZIHO ONEpUPOBATh MOHATUSMHU: TOXKJECTBO, YpPAaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METO/Abl PELICHHUS PALMOHAIBHBIX M JAPOOHO-PALMOHAIBHBIX YpaBHEHU,
MPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNS HEPaBEHCTB;

CcBOOOJIHO OMNEpUPOBATh MOHATHUSAMU: MHOTOUWIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C ILEJbIMU
KO3 QHUIHEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATH JIeIEHHE MHOTOWJIeHa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy besy u reopemy Buera s perienns 3anauy;

CBOOO/JIHO OIEpPUPOBATh MOHATHUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHM, MaTpula, ONpeAeNuTeNlb
MaTpulbl 2 X 2 M €ro reoOMETpPUYECKHM CMBICI, HCIOJIB30BATh CBOWCTBA OIpeAenuTens 2 X 2 A
BBIUMCJIEHUS] €T0 3HAYECHMsI, NPUMEHATH OINPEAEIUTENN Ul PEIICHUS CUCTEMBI JUHEHHBIX YpaBHEHH,
MOJIETIMPOBaTh pEAbHBIE CHUTyallMd C IIOMOLIbKO CHUCTEMBI JIMHEHHBIX YpaBHEHUH, MCCIEA0BATh
MTOCTPOCHHBIE MOJIENIN C TIOMOILIbIO MATPHI] U OTPEeNIUTEeNeH, HHTEPIIPETUPOBATh MOIYYEHHBIN pe3ysbTar;

HCIIOIh30BaTh CBOMCTBA JIEUCTBHUI C KOPHAMH JIJIsl IPEOOPa30BaHUs BHIPAKCHUH;

BBIMOJIHATE TPe0oOpa30BaHUs UUCIOBBIX BBIPAKEHHM, COJACPXKALIMX CTENEHH C PaAlMOHAIBHBIM
II0Ka3aTeNeM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMoB 1Jis MpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUH;



CcBOOOJHO OMNEpPUpPOBaTh MOHATHSMH: HWpPpPALMOHAIbHBIC, TOKa3aTelbHbIE U JIOTapu(pMHUUECKHe
YpaBHEHHUSI, HAXOJAUTh HUX PEIICHHS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXOJ0B WM OCYIIECTBISAS MPOBEPKY
KOpHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpPHUECKUE (GOpMYIIBI Ui MpeoOpa3oBaHUsI TPUTOHOMETPHUECKUX
BBIPAXKEHUI;

CBOOOJHO OINEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSITh HEO0OXOAUMBIe
(bopMyIIBI 1715 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUI;

MOJICIMPOBATh peaIbHbIe CHUTYallMM Ha S3bIKE ajreOphl, COCTAaBJIATh BBIPAKEHUS, YPaBHEHUS,
HEpaBEHCTBA 10 YCJOBHIO 3aJauyd, HCCIENOBATh IMOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHHEM alllapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpUPOBATH MOHATUSAMHU: (DYHKIHS, CIOCOOBI 3aJaHust (YHKIMH, B3aUMHO OOpaTHBIC
GbyHKIMH, KOMIO3UIU GYHKIMHN, rpaduK GYHKIIMU, BEITIOJIHAITH 3JIEMEHTapHBIC MpeoOpa3oBaHus rpaduKoB
byHKIMi;

CBOOOJHO OIEPHUPOBATH MOHATHAMU: 00JIACTH OMPEICICHUS M MHOYKECTBO 3HAUCHUH (QYHKIMH, HYJIH
(YHKINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CcBOOOJHO OINEpPUPOBATh MOHATUSAMHU: YETHbIE U HEUYETHbIE (QYHKUMU, TepuoanyecKkue QGyHKINH,
MPOMEXYTKH MOHOTOHHOCTH (D)YHKIIUH, MAKCUMYMbl 1 MUHUMYMbI (DYHKIIMH, HAHOOJIbIIIEE U HaMEHBIIIEee
3Ha4YeHUE PYHKIUU HA IPOMEKYTKE;

CBOOOJHO OTEPHPOBATH MOHATHAMH: CTETICHHAs (YHKIHS C HATYpaJIbHBIM M IEJIBIM IOKa3aTeleM,
rpaduK CTENEeHHON (YHKIMM C HATypalbHBIM M LENbIM IMOKa3arenaeMm, rpa@uK KOpHs N-0il CTEeNeHu Kak
GbyHKIIUM 00paTHOM CTENeH! ¢ HaTypalbHBIM MTOKa3aTelleM;

ONEpPUPOBATh TOHATHSAMU: JIMHEHHAs, KBaJgpaTHYHAs W JPOOHO-TMHEWHas (YHKIWH, BBIIOIHSITH
AIIEMEHTAPHOE MCCIIEJOBAHNE U TTOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEepUpOBaTh MOHATHAMU: MOKa3zaTelbHas M Jorapudmuyeckas QyHKLIUHU, UX CBOICTBA U
rpaduKy, UCMONIb30BaTh UX IPaUKH AT pelIeHHs YpaBHEHHUI;

CBOOOJHO  ONEpUPOBATh  MOHATHSAMH:  TPUTOHOMETPHYECKAss  OKPYKHOCTb,  OIpEIesieHHEe
TPUTOHOMETPHUYECKUX (DYHKIIMI YHACIOBOTO apTryMEHTa;

UCMOJb30BaTh Tpapuku (QYyHKIUHA JUIs MCCIeIOBaHMUS MPOLECCOB M 3aBUCUMOCTEH IMpH peleHUH
3aja4 U3 JIpYruxX y4eOHBIX MPEIMETOB M PealbHOM JKU3HH, BBIpaXaTh (OPMyJIaMU 3aBUCUMOCTH MEXTY
BEIIMYMHAMU;

Hayana MmaTeMaTH4eCKOro aHAIN3Aa:

CBOOOJHO ONEpUpPOBaTh MOHATUSAMU: apudMeTHUecKas U reoMeTpudeckas Mporpeccus, 6ECKOHEUHO
yOBIBaroI[asi reoMeTpudeckas Mporpeccus, JMHEHHbIM M AKCMOHEHIMANbHBIM POCT, (GopMyna CIOXKHBIX
MPOIICHTOB, UMEThH MPEJICTABIICHHE O KOHCTAHTE;

WCTIOJIH30BATh MPOTPECCUH [T PEIICHHS PeabHBIX 3a7a4 MPUKIATHOTO XapaKTepa,

CBOOOJHO ONEpUPOBATh MOHATHAMM: TOCIEOBATEIBHOCTD, CIOCOOBI 3aaHus MOCIEI0BaTEIbHOCTEMH,
MOHOTOHHBIE U OTPaHUYEHHBIE IOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI 3apOXKIAECHUS MaTeMaTHYECKOTo
aHaJM3a KaK aHam3a OCCKOHCYHO MaJIbIX;

CBOOO/IHO ONEpUPOBATH MOHSATUSMU: HENpEphIBHbIE (PYHKIMU, TOUKH pa3pbiBa rpaduka (yHKIHUH,
aCUMIITOTHI rpaduka GyHKINY;

CBOOOJHO ONepUpOBaTh MOHATHEM: (YHKIMS, HENpepbIBHAs Ha OTpe3Ke, NMPUMEHATh CBOMCTBa
HETPEPBIBHBIX (DYHKITMIA 1T pelIeHUs 3a/1a4;

CcBOOOJHO OINEpPUpPOBaTH MOHATUSMU: TEpBasi U BTOpas MPOU3BOJHBIE (DYHKLMHU, KacaTelbHas K
rpaduky QyHKIUH;

BBIUUCIIATh TPOU3BOJHBIC CYMMBI, MPOU3BEIEHUS, YACTHOTO W KOMIIO3UIIUH JIBYX (YHKIMH, 3HATDH
MIPOM3BOJIHBIE AJIEMEHTAPHBIX (PYHKLINI;

HCIIOIh30BaTh TE€OMETPUUECKUIN M (PU3MUECKHUI CMBICI TPOU3BOIHOM VISl pEIISHHUS 3a/1a4.

MHoxkecTBa M JIOTHKA:



CcBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIIUU HAJl MHOKECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar Ui ONHUCaHUs pealbHbIX IPOIECCOB U SBJICHUM,
IIPU PEUICHNUH 33134 U3 IPYTUX YUEOHBIX MIPEIMETOB,;

CBOOOZIHO OIIEPUpPOBATh IOHATHSMM: OIPEICIICHUE, TEOpEMa, YpaBHEHUE-CIIEJICTBUE, CBOMCTBO
MaTEeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K xoniy obyuenust B 11 kjacce oOyyarouuiicss MOMy4uT CIEAYIOUINE MPEIMETHbIE PE3yJIbTaThl O
OTAENBHBIM TeMaM pabouell IporpaMMbl yueOHOTO Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTO aHAIH3ay:

Yucsia 1 BBIYMCJIEHHS:

cBOOO/IHO ONEPUPOBATH MOHITUSMH: HATYPaJIbHOE U IEJI0€ YHCII0, MHOXKECTBA HATYPAJIbHBIX U LENbIX
YHCeJl, UCI0JIb30BaTh NMpu3Haku aeauMocTH nensix ynces, HOJl u HOK narypanbHbIX uncen Juisl pelieHus
3aja4, MPUMEHATH aropuT™M EBKina;

CBOOOZIHO ONEpPUPOBATh IOHATUEM OCTAaTKa MO MOAYJI0, 3alHUChIBaTh HATypaJbHbIE 4YHCIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OMEPUPOBATh MOHITUSIMH: KOMIUIEKCHOE YHUCJIO U MHOXKECTBO KOMIUIEKCHBIX YHCED,
MPEJCTAaBIATh KOMIUIEKCHBIE YHCIa B alreOpandeckol W TPUTOHOMETPUYECKOH Qopme, BBITOIHSATH
apu(MeTHYECKUE OTepalliy C HUMHU B U300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOJHO OMNEpPUpPOBaTh MOHATHSIMH: HWPpPALMOHANBHBIC, IIOKAa3aTelbHbIE W JIoTapupMUYECKHe
HEPAaBEHCTBA, HAXOAUTh UX PELICHUSI C TOMOLIbIO0 PABHOCUIIbHBIX I1€PEXO/I0B;

OCYIIECTBIATH OTOOP KOPHEN IIPU PELLIEHUU TPUTOHOMETPUUECKOIO YPAaBHEHUS;

CcBOOOJHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSITh HEOOXOIMMBIE
(GbopMyIIBI 1715 pelieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABEHCTB;

CBOOO/ZIHO OINEpUPOBaTh MOHATUSIMM: CHCTEMa U COBOKYIIHOCTb YpPaBHEHHH U HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMbl M CHUCTEMBI-CIEJCTBUSA, HAXOJWUThb PELIEHUS] CUCTEMBbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIBHBIX, TOKA3aTENbHBIX U JIOTapu(MUUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemarh palroHaIbHbIE, UpparMoHalbHBIE, NoKa3aTesbHbIE, JorapupmMuyecKue U
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COZEpKAIllie MOJIYJIN U TTapaMeTphl;

MPUMEHTh TpapuuecKhue METOAbl JUIsl PELIEHUS ypaBHEHWH M HEPAaBEHCTB, a TaKXke 3anad C
napaMmeTpamu;

MOJIETTUPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M UX CHCTEMBI MO YCJIOBMIO 33Jla4M, MCCIEA0BATh MOCTPOCHHBIE MOJAEIU C HUCIIOJIb30BAaHUEM
anmapara anreOpbl, MHTEpIPETUPOBATh MTOJYUEHHBIN pe3ynbTar.

DOYyHKUMH U TPapuKu:

CTPOUTH TpaUKH KOMIO3ULMHU (PYHKIUI C MOMOIIBIO 3JIEMEHTAapHOTO HCCIEAOBAHUS U CBOWCTB
KOMITO3UITUH JIBYX (DYHKIIHIA;

CTPOUTH F€OMETpUUECKHe 00pa3bl ypaBHEHHM U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH (PYHKIUH [T MOJICTUPOBAHMS U MCCIIEIOBAHUS PEAIbHBIX MPOLIECCOB.

Hauyana maTeMaTHuyecKoro aHajamsa:

HCIOJIb30BaTh MIPOU3BOHYIO JUIs HCCIeI0BaHUs GYHKIIMM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaXOJIUTh HanOoJbllIee U HAaMMEHbIIee 3HaUeHUS (PYHKIIUN HEPEPBIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXKJCHUS HAWIyYLIero pelleHUs B MPHUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-9)KOHOMUYECKUX, 3aJayax, JJIs OMNpeesieHUuss CKOPOCTH M YCKOPEHMsI Mpolecca, 3aJaHHOIO
dhopmysoit wim rpapukoM;

CBOOOJHO ONEpUPOBaTH MOHATUSAMHU: MEPBOOOpa3Has, OMNpPEACTHEHHbIM HWHTErpay, HaXOIUTh
NepBOOOPA3HbIE AIEMEHTAPHBIX (DYHKIMHA U BBIYUCIIATH UHTErpa o popmyne Herorona-JleiiOnuma;

HaXOJUTh IJIOIAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIIBIO HHTETpaJIa;

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIUPOBAaHMU HAa TpPUMEpPE COCTaBICHUS
mudpepeHIMaTbHBIX YPaBHECHUI;



peiaTh MPUKIAAHBIC 3aaa4d, B TOM YHUCJIC COLMAIbHO-DKOHOMHUYCCKOIo U (1)I/ISI/I‘I€CKOFO XapakTepa,
Cpe€acTBaMu MaTEMATHUYCCKOI'o aHaJIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3/ieioB U TeEM (undposbie)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
MHOK€eCTBO AEHCTBUTEIBHBIX YHCEIL.
MHorounensl. PainoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI JIMHEUHBIX
ypaBHEHUU
Oynkuuu u rpaduku. CreneHHas QyHKIHS ¢ 12 1
LIEJIBIM TOKa3aTelleM
Apudmerndeckuii KOpeHb N-0 CTENIECHHU. 15 1
WppannonanbHble ypaBHEHUS
[TokazarenbHas pynkuus. [lokazareapHbie 10 1
ypaBHEHUS
Jlorapudmuueckas GyHKUIUS. 18 1
Jlorapudmuueckue ypaBHeHUs
TpuronomeTpruueckue BeIpaXXKEHUs U 29 1
ypaBHEHHUS
[TocnenoBaTenbHOCTH U POTPECCHU 10
Henpepeieabie pynkuuu. [IponsBognas 20
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 )
3HAaHUM
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ie/ioB U TeM
(undpossbie)
n/n NPorpaMMsbl Bcero Konrpoabnbie IIpakTnyeckue
o0pa3oBartejibHbIE
padoThbI padoThI

pecypchl




HccnenoBanue GyHKINHA ¢ TOMOIIBIO

1 . 22 1
IPOM3BOTHOM

2 [TepBooOpa3Hast u HHTETpAI 12 1

3 ['padyiky TPUrOHOMETPHUYECKUX (HYHKITHH. 14 1
TpuronomeTpuyecKkre HepaBeHCTBA

4 HppanroHaibHbIe, TOKa3aTeIbHBIC H 24 1
JorapupMHUECKUEC HEPABEHCTBA

) Kommiekcubie uncna 10 1

6 HarypanbHble u nensie yrcna 10
CucreMbl paliiOHATBHBIX, HPPAMUOHATBHBIX

7 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX 12 1
ypaBHEHHIA

8 3amaun ¢ mapaMeTpamMu 16 1

9 HOBTOPCHHG, 000011IeHrEe, CUCTeMaTH3AIHS 16 )
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Kourpouabusie IIpakTHueckue
n/n Bcero U3yYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 [[MHuOxecTBO, onepaiy HaJi MHOXKECTBAMHU 1
U UX CBOMCTBA 04.09.2023
2 narpamMMmel Diijiepa-Benna 1
Hwarp P 05.09.2023
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
3 €CATUYHBIE IPOOH, IPOLIEHTHI, 06CKOHEYHEIE 1
8 APODIL TIPOTL 07.09.2023
MIePUOIUYECKHE TpoOH
[IpuMeHeHHne TeOPETHKO-MHOKECTBEHHOTO
4 1
amnmapara Jijis pelIeHHs 3aa4 08.09.2023
Panmonansabie unciaa. OOBIKHOBEHHBIE U
5 €CATUYHBIE NPOOH, IPOICHTHI, 0ECKOHEUHEIC 1
8 APODIL TIPOTL 11.09.2023
MepUOANYECKHE 1podu
[Tpumenenue apobeii 1 IPOIEHTOB IS
6 1
pelIeHns MPUKIAIHbIX 3a7a4 12.09.2023
[Tpumenenue apobeii 1 IPOIEHTOB IS
7 1
pelieHus: NpUKIaAHbIX 3a7au 14.09.2023
HeiicTBuTenbHble uncia. PanimonaabHbIe U
8 1
MpparnroHaIbHBIE YUCIIa 15.09.2023
9 Apudmerndeckre onepanuu ¢ 1
JIEHCTBUTEIHHBIMU YUCIAMU 18.09.2023
10 Monynb 1eiCTBUTENILHOTO YUCIIA U €r0 1
CBOICTBa 19.09.2023
1 [TpuOmmKkEHHBIC BRIYUCIICHUS, TIPABHJIA 1
OKPYTJICHUS, IPUKUIKA U OIICHKA pe3ysIbTaTa 21.09.2023




BBIYUCIEHUIN

12

13

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUH U
HEPaBEHCTB

OcHoBHBIC MCTOJbI pCHICHUS LCIIbIX U

JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

22.09.2023

25.09.2023

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLOHAJIbHBIX YPaBHEHUHN U
HEPaBEHCTB

26.09.2023

15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenre MHOro4JeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HeabMu Ko3(hGuiineHTamu.
Teopema Buera

Pemenue cucrem JIMHENHBIX YpaBHEHUN

28.09.2023

29.09.2023

02.10.2023

18

19

20

21

Pemrenne cucreM TMHEHHBIX ypaBHEHUI

Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUMN.
Onpenenurens MaTpUILBI 2X2, €r0
F€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

Onpexnenurens MaTPUIBI 2X2, €r0
T€OMETPUUYECKHM CMBICII U CBOMCTBA;
BBIYMCIICHHUE €TI0 3HAYCHUS

[IpuMeHeHne onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU

03.10.2023

05.10.2023

06.10.2023

09.10.2023

22

Pemrenne npukiiagHpIxX 3a/1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

10.10.2023




23

24

25

Pemenue npukianHbIxX 3aa4 ¢ HIOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU
KontposbHas pabdota: "PanronansHbie
ypaBHEHUs U HepaBeHCTBAa. CHUCTEMBI
JIMHENHBIX YpaBHEHUH"

OyHKIMSL, CIIOCOOBI 3aJaHus QYHKIHH.
B3aumno obpatusie pynkiun. Komnosumus
byHKIMI

12.10.2023

13.10.2023

16.10.2023

26

I'padux pyHkumu. DneMeHTapHbIe
npeoOpa3oBanus TpapuKoB QyHKIHNA

17.10.2023

27

28

29

OO0nacTh onpeneeHus] © MHOKECTBO
3Ha4eHud pynkunu. Hymm ¢pyHkomm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

YéETHble 1 HeYETHBIE (PYHKIIHH.
[Tepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

MaxkcuMyMbl ¥ MUHUMYMBI (DYHKITHH.

HauOonpiiee 1 HauMeHblllee 3HaYEHNE
(GYHKIMU Ha TPOMEKYTKE

19.10.2023

20.10.2023

23.10.2023

30

Jluneiinas, kBaapaTuyHas u JpoOHO-
JTuHeHas QyHKIMU

24.10.2023

31

32

DneMeHTapHOe UCCIIeIOBAaHNE U TIOCTPOCHHE
rpaduKoB 3TUX GyHKUIUN
DeMeHTapHOE UCCIeI0BaHuEe U IOCTPOEHUE
rpaduKoB 3TUX QYHKIUN

26.10.2023

27.10.2023

33

CreneHsn ¢ LIEJIBIM IT0Ka3aTeieM. buaom
Hrrotona

07.11.2023

34

35

CreneHsn C LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

CrenenHasi GyHKLUS C HATYPaJIbHBIM U

09.11.2023




1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

10.11.2023

Kontposbnas padota: "Crenennas GyHKIHS.

36
E€ croiicTBa u rpadux" 13.11.2023
37 Apudmernieckuil KOpeHb HaTypaIbHON
CTEIEHU U €r0 CBOWCTBA 14.11.2023
38 Apudmernieckuil KOpeHb HaTypaIbHON
CTEIEHU U €r0 CBOWCTBA 16.11.2023
IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH,
39
coJiepKalluX CTEIEeHU U KOPHHU 17.11.2023
[IpeoOpa3oBaHus YNCIOBBIX BHIPAKCHUH,
40
coJiepKalluX CTENEeHU U KOPHU 20.11.2023
IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
41
coJiepKalluX CTENEeHU U KOPHU 21.11.2023
WppaunonansHblie ypaBHeHUs. OCHOBHBIE
42
METObI pcimeHH;I UppanoOHaIbHBIX 93.11.2023
ypaBHEHUI
WppanmonansHbie ypaBaeHUs1. OCHOBHBIE
43
METObI pcimeHHﬂ UppaloOHaIbHBIX 94.11.2023
ypaBHEHUI
WppanmonansHbie ypaBaeHUs1. OCHOBHEBIE
44
METOIBI p?meHm{ MppaIOHAEHBIX 97 11.2023
ypaBHEHHH
45 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
UppalMOHATIBHBIX YpaBHEHUI 28.11.2023
PaBHOCHIIbHBIE NTEPEXO/IbI B PEIICHUH
46 -
UPPaLMOHAIIBHBIX YpaBHEHUI 30.11.2023
47 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHATIBHBIX YpaBHEHUI 01.12.2023
48 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH
UpPpalMOHATIBHBIX YpaBHEHUI 04.12.2023




CaoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU KaK

49 0 i
¢byHKIMK 0OpaTHOMN CTENEHH C HAaTypaIbHBIM 05.12.2023
rokaszaresem
CgoiicTBa 1 rpaduK KOpHS N-0i CTETICHU KaK
50 0 i
¢byHKIMK 0OpaTHOMN CTENEHH C HATypaIbHBIM 07.12.2023
rokaszaresem
Kontponbnas padota: "CpoiicTBa u rpadux
o1 n-oii crenenu. U
KOpHs OI/I"CT nenu. MppaunonansHbie 08.12.2023
YpaBHEHMUSI
59 CreneHp ¢ parioHAIEHBIM TIOKa3aTeIeM U eé
CBOICTBa 11.12.2023
53 CreneHb ¢ paloHAIHBIM TIOKa3aTeIeM U eé
CBOICTBa 12.12.2023
54 CreneHb ¢ paliMOHAJILHBIM IIOKa3aTeleM U eé
CBOICTBa 14.12.2023
55 [TokazarenbHast QyHKIMS, €€ CBOWCTBA U
rpaduk 15.12.2023
Ucnons3zoBanue rpaduka QyHKIUU AJ1s
56 .
perieHus: ypaBHEHHU I 18.12.2023
Hcnonb3oBanue rpaduka GQyHKIMM 115
57 .
pellIeHns ypaBHEHU 19.12.2023
58 [TokazarenbHble ypaBHEeHUSA. OCHOBHBIE
METO/Ibl PELICHNS [T0KA3aTEIbHBIX YPABHEHUN 21.12.2023
[Toka3zarenbHble ypaBHeHUS. OCHOBHEIC
59 .
METO/IbI PEIICHHS TTOKA3aTEeIbHBIX YPaBHCHUI 22.12.2023
50 [Toka3zarenbHble ypaBHeHUs. OCHOBHBIE
METO/Ibl PEIICHNUS [T0KA3aTEIbHBIX YPABHEHUM 25.12.2023
61 KonTponbnas pabora: "[lokazarensHast
¢ynkuus. [lokazarenbHble ypaBHeHUS" 26.12.2023
62 Jlorapudwm uncna. CoiicTBa jorapudma




28.12.2023

63 Jlorapudwm yucna. CoiicTsa jorapudpma 99.12.2023
64 Jlorapudwm uucna. CpoiicTa orapupma 08.01.2024
65 JlecATHYHBIE U HATypAJIbHBIE JTOTapH (MBI 09.01.2024
66 JlecsaTHYHBIC U HATYypaJIbHBIC JTOTapU(PMBbI 11.01.2024
67 [IpeoOpa3oBaHue BEIPAKCHHH, COIEPIKALTUX

norapu@mbl 12.01.2024
68 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX

norapu@mbl 15.01.2024
69 [Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALTIX

Jorapudmpl 16.01.2024
70 Jlorapudmuueckas pyHKIuUs, €€ CBONCTBA U

rpaduk 18.01.2024
71 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U

rpaduk 19.01.2024
7 Hcnonb3oBanue rpafl)m(a byHKIMU A5

pelieHus: ypaBHEHHU I 22.01.2024
73 Hcnons3zoBanue rpaii)m(a byHKIMYM A5

perieHus: ypaBHCHHI 23.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 ;/[;;;)Ii(:; E;meHHﬂ Jorapu(PpMUIECKUX 95.01.2024

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
75 1;4;;}(3)5:; i;mem/m Jorapu(pMUIECKUX 96.01.2024
76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIC




METO/IbI PEIICHUS JoTapu(PMHIESCKUX 29.01.2024

YpaBHEHUN
77 PaBHOCHIIBHBIE IEPEXO/IbI B PELICHUH

Jorapu(PMUYECKUX YpaBHCHHUM 30.01.2024
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH

Jorapu(PMUYECKUX YpaBHCHHUH 01.02.2024
79 Konrponsnas pabdora: "Jlorapudpmuueckas

¢ynkuus. Jlorapudpmuueckue ypaBHenus" 02.02.2024
80 CuHyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YHCIIOBOTO apryMeHTa 05.02.2024
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC

YHCIIOBOTO apryMeHTa 06.02.2024
g2 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHUCJIOBOT'O apryMEHTa 08.02.2024
83 ApKcUHYC, apKKOCHHYC U apKTaHTEHC

YHCIIOBOTO apryMeHTa 09.02.2024

Tpuronomerpudeckast OKpy>KHOCTb,
84 oIpeJieIeHue TPUTOHOMETPUUYECKUX (QYHKINUN 12.02.2024

YHCIIOBOTO apryMeHTa

Tpuronomerpuveckast OKpy>KHOCTb,
85 OTIpeJieNIeHue TPUTOHOMETPHUYECKUX (YHKIIUN 13.02.2024

YHCIIOBOTO apTyMEHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE POPMYITBI 15.02.2024
87 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIBI 16.02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 19.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE POPMYITBI

20.02.2024




[IpeobpazoBaHre TPUTOHOMETPUUECKUX

90
BBIPAKEHUN 22.02.2024
01 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIpOKCHUI 26.02.2024
92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIpKEHUN 27.02.2024
93 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX
BBIPAKEHUN 29.02.2024
94 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 01.03.2024
95 Pemenne TpUroHOMETPUYECKUX YPaBHEHUI 04.03.2024
P o
96 elIeHNe TPUTOHOMETPUYECKIX YPaBHEHUH 05.03.2024
97 Pemenne TpUroHOMETPUYECKUX YPaBHEHUN 07.03.2024
P o
98 eIIeHNe TPUTOHOMETPHUYECKIX YPaBHEHUH 11.03.2024
99 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 12.03.2024
100 Pemenne TpUroHoOMETpUYECKUX YpaBHEHUN
14.03.2024
KonTponbnas pabora: "Tpuronomerpuueckue
101 BBIpa)KeHI/I}'I' U TPUTOHOMETPUYECKUE 15.03.2024
ypaBHEHHUSI
[TocnemoBaTenbHOCTH, CTIOCOOBI 3aaHUS
102 HOCJ‘IelIOBaTeJ'IBIiOCTeI/I. Merton 18.03.2024
MaTeMaTHYeCKON WHIYKIIUU
103 MOHOTOHHBIE U OTPAHUYEHHBIE
rmocJenoBaTenbHOCTH. MicTopus ananu3a 19.03.2024




OECKOHEUYHO MAaJIbIX

104 Apudmerrdeckast Iporpeccus 91.03.2024
105 I'eomeTpuueckas nporpeccus 99 03.2024
106 BbeckoneuHo yObIBaroIasi reOMETpUIecKast

nporpeccust 04.04.2024
107 Cymma 6CCKOHCIIHO yOBIBaroIICH

T€OMETPUUYECKON MTPOTPECCUH 05.04.2024
108 JIMHENHBIN ¥ SKCIOHEHUUAIIbHBIA POCT.

Uucno e. Dopmyia CI0KHBIX MPOIIEHTOB 08.04.2024
109 JIMHEWHBIN U YKCTIOHEHIIMAIbHBIA POCT.

Uucno e. Dopmyiia CI0KHBIX MPOIIEHTOB 09.04.2024
110 Hcnonb30BaHue mporpeccuu Ajs perieHus

peanbHBIX 33J1a4 NPHUKJIAJHOTO XapakTepa 11.04.2024
111 Kontponbnas padota: "[locinenoBarensHocTu

u nporpeccun” 12.04.2024
112 HenpepriBHble GYyHKIIMU U UX CBOWCTBA 15.04.2024
113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB

byHKIII 16.04.2024
114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 18.04.2024
115 CaoiicTBa (DyHKIMI HETIPEPBIBHBIX HA

OTpe3Ke 19.04.2024
116 MeTtoa MHTEpBaJIOB ISl PEIICHNS HEPABEHCTB 99 04.2024
117 Meroa MHTEPBAJIOB JUIsl pELIEHUSI HEPABEHCTB 93.04.2024
118 Meroa UHTEPBAJIOB ULl PELICHUS] HEPABEHCTB




25.04.2024

[IpumeneHne cBOMCTB HEMPEPHIBHBIX

119 GyHKIMA 1715 peleHus 3a1a9 26.04.2024
120 IIpuMeHeHnEe CBOWCTB HENPEPBIBHBIX

(GyHKUMH 1715 pelieHus 3a1a4 29.04.2024
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 30.04.2024
122 Onpenenenue, reOMETPUUECKUNA CMBICIT

MIPOU3BOTHOM 02.05.2024
123 Onpenenenne, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 03.05.2024
124 VYpaBHeHHE KacaTelbHOU K rpaduKy

byHKIMN 06.05.2024
125 VYpaBHeHHE KacaTelbHOU K rpaduKy

byHKIIUN 07.05.2024
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (PYHKINH 13.05.2024
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINH 14.05.2024
128 [Tpon3BoaHast CyMMBI, IPOU3BEICHHUS,

YaCTHOTO M KOMITO3UIIUU QYHKITUI 16.05.2024
129 [Tpou3BoaHast CYyMMBI, IPOU3BEICHHS,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 17.05.2024
130 ITpousBoHasi CyMMBI, IPOU3BEICHHUS,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 20.05.2024
131 KonrtponsHas padora: "[IpouszBoanas” 91.05.2024
132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIIHS

3HaHui: "YpaBHeHUS" 23.05.2024
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS




3HaHui: "OyHkun"

24.05.2024

134 HroroBast koHTpobHAs paboTa 1 1
27.05.2024
135 HToroBast KOHTpOJIbHAS paboTa 1 1 98.05.2024
136 [ToBTOpeHue, 06001EeHNE, CUCTEMATH3AIUS 1
3HaHUI 30.05.2024
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KounuecTBo yacos DJIeKTPOHHbIE
°
J:;H Tema ypoka Beero Kontpoabnbie IpakTHdeckue i:;:ennﬂ :gl?;l;zl:;fenbnme
padoThI padoThI pecypes!
1 [IpumeHeHre MPON3BOIHON K UCCIIETOBAHHIO 1
(GyHKIMH HA MOHOTOHHOCTH M OKCTPEMYMBI
) [IpumMeHeHwe TPON3BOTHON K UCCIIETOBAHHIO 1
(GYHKINH HA MOHOTOHHOCTD U DKCTPEMYMBI
3 [TpuMeHeHrEe NPOU3BOIHOM K MCCIEI0OBAHUIO 1
(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
4 [TpumMeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKINH HA MOHOTOHHOCTH M OKCTPEMYMBI
5 [IpumeneHre NpoN3BOIHON K UCCIIETOBAHHIO 1
(GYHKIHH HA MOHOTOHHOCTH M OKCTPEMYMBI
5 [IpumeneHre MpON3BOIHON K UCCIIETOBAHHIO 1
(GYHKIMH HA MOHOTOHHOCTB U AKCTPEMYMBI
Haxosxnenne HanOobIIIero ¥ HAMMEHBIIIETO
7 3HA4YEHUs HETPEPbIBHOM (PyHKLINU Ha 1
oTpe3Ke
8 Haxoxnenne HanOoJIbIEero 1 HaMMEHBIIIETO 1




10

3HAUEHUS HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

Haxoxnenve HanbobIero 1 HAMMEHbIIET 0
3HAYEHUS HETPEPHIBHOM (PyHKLIMU HA
OTpe3Ke

Haxoxnenve HanbobIero 1 HANMEHbIIETO
3HAYEHUS HETPEPHIBHOM (PyHKIIUU HA
OTpe3Ke

11

Haxoxxnenne HanOobIIero M HANMEHBIIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIMHN HA
OTpE3Ke

12

Haxoxxnenne HanOobIIero 1 HANMEHBIIIETO
3HAYCHUS HEMPEPHIBHON (PYHKIHU HA
OTpe3Ke

13

14

15

[TprMeHeHHe TPOU3BOTHOM SIS HAXOXKACHHS
HaI/IJIquIICFO pCHIeHI/Iﬂ B HpI/IKJIaI[HI)IX
3a7a4ax

[IpuMeHeHre POU3BOIHOM JIJIs1 HAXOKICHUS
HAWTYYILIEro PEIIeHUs B MPUKIIATHBIX
3amayax

IIpumenenre npou3BOIHOM IS
ONpeIeNIEHUsI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyIIoi UiIn
rpadpukom

16

[IpumeHeHre nporu3BOIHOMN ISt
OTIpEIETICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYIIOi UITN
rpadpukom

17
18

Komnoszumus ¢pyHkimii

Komnosunus ¢pyHkuumit

19

Kommozurust ¢hyHKimii




I'eomerpuueckue 06pa3bl ypaBHEHHI Ha

20 KOOPAMHATHOM INIOCKOCTH

21 ['eomerpuyeckue oOpas3bl ypaBHEHU Ha
KOOPJMHATHOM MJIOCKOCTH

99 KonTtponsHas pabdora: "Mccnenoanue
(GYHKIHHA ¢ TOMOIIIBIO TPOU3BOAHON"

23 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX QYHKIUI.
[TpaBua Hax0Xk1eHUSI IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuiia Hax0Xk1eHUSI IEPBOOOPA3HBIX

26 Huterpai. I'eomeTpuyeckuii CMbICI
MHTETpasa

97 Brruucnenue onpenenéHHOro HHTErpasia mno
dbopmyne Hetorona-Jleitbnuia

28 Brraucnenue onpenenéHHOro MHTErpaia 1no
dbopmyne Hetorona-Jleitbnuia

29 [Ipumenenne nuTerpana s HaxoXACHUS
ionaied IIoCKux QUryp

30 ITpuMmeHeHne nHTerpana 1Jisd HaX0XACHUS
00BEMOB reOMETPUYECKHX TeT

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
YpaBHEHUNU

32 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX
YpaBHEHUU
MaremaTnueckoe MOJAEINPOBAHUE PEAJIBHBIX

33 MPOIIECCOB C TOMOIIBIO AU PEpEeHITNATHHBIX
YpaBHEHUU

34 Kontponbnas padota: "[lepBoobpasznas u




uHTerpan”

Tpuronomerpuueckue GyHKIUH, UX

35 . 1
CBOMCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINU, UX 1
CBOWCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKINU, UX 1
CBOWCTBA U rpaduKu

38 Tpuronomerpudeckue GyHKINU, UX 1
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue QyHKINU, HX 1
CBOWCTBA U TpapuKu
OT60p KOpHEIN TPUTOHOMETPHUUECKHUX

40 YPaBHEHUI C TIOMOIIIBIO 1
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOILBIO 1
TPUTOHOMETPHUUYECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHUI C TIOMOIIIBIO 1
TPUTOHOMETPHUUYECKON OKPY>KHOCTH

44 Pemienne TpuroHOMeTpUYECKNX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1

46 Pemienne TpuroHOMeTpUYECKNX HEPABEHCTB 1

47 Pemenne TpuroHoMeTpuUECKNX HEPABEHCTB 1
KonTponbnas pabota: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKITH. 1

Tpuronomerpuyeckre HepaBeHCTBA"




OcHOBHBIC MCTObI pCIICHHUA MMOKA3ATCIbHBIX

49
HEPaBEHCTB

50 OCHOBHBIE METO/IBI PEIICHHSI TOKA3aTEIbHBIX
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHHS TTOKA3aTEIbHBIX
HEpaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
aorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IbI PEIICHUS
JOrapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEILICHUS
JorapupMHUECKUX HEPABEHCTB

57 OCHOBHBIEC METO/IBI PEIICHUS
UppalMOHATIbLHBIX HEPABEHCTB

58 OCHOBHBIEC METO/IbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIEC METO/IBI PEIICHUS
UppalMOHATIBLHBIX HEPABEHCTB

61 ['padrueckue METO B! pelIeHuUs
UppaIMOHATBHBIX YPaBHECHHN

62 I'paduueckue MeTo bl pereHus
UppaLMOHATILHBIX YPAaBHEHUN

63 ['paduueckue METO B! pelIeHUS

MOKa3aTeIbHBIX YPABHEHUN




64

65

66

I'paduueckue MeTo bl pemeHus
MOKAa3aTeIHbHBIX HEPABESHCTB
['paduueckue METO bl peIICHUS
JOTapU(PMHUECKUX YPaBHCHUIN
I'paduueckue MeTo Bl pemeHus
JOTapu(PMHUUECKUX HEPABEHCTB

67

68

69

I'paduueckue MeTo bl pemeHus
norapu(pMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
MOKAa3aTeIbHBIX U JOrapu(OMUUECKUX
YpaBHEHUU

I'paduueckue MeTobl perIeHus
HOKa3aTeIbHbIX U JIOrapu(PMUUYECKUX
ypaBHEHUU

70

I'padmuueckue metozs! penieHus
MOKa3aTeNbHBIX U JOrapu(GMUUECKUX
HEPaBEHCTB

71

72

73

74

I'padmuueckue meTozs! penieHus
MOKa3aTeNbHBIX U JOrapu(GMUUECKUX
HEPaBEHCTB

Konrtponsnas pabdora: "MppanuoHaibHbIe,
NoKa3aTelbHbIe U JIorapu(pMHuuecKre
HepaBeHcTBa"

KomnuiekcHbie uncna. Anredpandeckas u
TpUrOHOMETpHUUecKast (pOpMBI 3arucu
KOMIIJIEKCHOT'O YHCIIa

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arucu
KOMILJIEKCHOT'O YHCIIa

75

ApudmeTnueckue onepauu c
KOMILICKCHBIMH YUCIIaMU




Apudmernueckue onepanum ¢

76 KOMILICKCHBIMHU YUCIIAMH

77 N300pakeHre KOMIUIEKCHBIX YMCeN Ha
KOOPJIMHATHOM MJI0CKOCTH

78 N300pakeHne KOMIIEKCHBIX YMCET Ha
KOOPJIMHATHOM MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-0i cTeneHu u3
KOMILJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopuu N-oii ctenenu u3
KOMILJIEKCHOT'O YHCIIa
[IpumMeHeHe KOMIUIEKCHBIX YMCET JIS

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4

82 KonTtponpHas padora: "KomruiekcHbie
yucna"

83 HatypanbHble 1 Liensle yucia

84 HarypanbHble u nensie yncna

85 [TprMeHeHNe NPU3HAKOB JIEIUMOCTH LEITBIX
qrcen

86 [TprMeHeHNe NPU3HAKOB JIEIUMOCTH LIEITBIX
qrcen

87 [IpuMeHeHre MPU3HAKOB AETUMOCTH HENTBIX
gucen: HOJl m HOK

88 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX
gucen: HOJl m HOK

89 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX
YHCeN: OCTaTKU 10 MOTYJIIO

90 [TpuMeHeHne PU3HAKOB JIETUMOCTH TIEITBIX
YHCEeN: OCTATKU TI0 MOJTYJTIO

91 [IpumeHeHre MPU3HAKOB AETUMOCTH LENIbIX




qucell: anroput™ EBknnna juist pemenus
3a/1a4 B LIEIBIX YUCIAX

92 KoHntposbHas pabota: "Teopust menbix
yucen"

CucreMa 1 COBOKYITHOCTh YpaBHEHUI.
93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

CucreMa 1 COBOKYITHOCTh YpaBHEHUI.
94 PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEACTBHUSA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEM pallMOHAIbHBIX YPABHEHUHN

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
96 COBOKYIHOCTEH UppaliOHaIbHbBIX
ypaBHEHUU

97 OcCHOBHEBIC MCTOABI pCICHUA CUCTEM U
COBOKYHHOCTCﬁ IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

08 OCHOBHEBIC MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEM MOKa3aTEIbHbIX YPABHEHUN

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
99 COBOKYIHOCTEH JIorapu(pMUIECKUX
ypaBHEHUU

OcHoOBHBIC MCTObI pCIICHUA CUCTCM U

100 COBOKYIHOCTEH JIoTapu(PpMUUIECKHX
YpaBHEHUNU

IIpuMeHeHne cucTeM K peleHUo
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

101 pa3NInYHbIX 001acTel HAYKH U peabHOM
KHU3HHU, HHTEPIPETALUs TOTYYeHHBIX
pe3yJbTaToB

102 [IpuMeHeHne cucTeM K pelieHUIo




MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IuYHbIX 00JaCTe HAyKu U pealbHON
JKU3HU, MHTEPIIPETALUs I10JIyYCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 00JacTeil HAyKN U peaIbHON
KHU3HHU, UHTEPIPETALHS TTOTYIEHHBIX
pe3yJbTaToB
KonTponpHas padora: "Cucremsl

104 palMoHATBHBIX, HPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUI"

105 PannonanpHble ypaBHEHHS ¢ TapaMeTpaMu

106 PanmonanbHbIE HEPABEHCTBA C TapaMEeTPaMHU

107 PanuonanbHbIE CUCTEMBI € TApaMETPAMU

108 HppaunoHainbHble YpaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 [Toka3zarenbHbIE ypaBHEHHs], HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHEHHs, HEPaBEHCTBA
C TmapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu

114 TpuroHoMmeTpruveckne ypaBHEHUS C
napameTpamu

115 TpuroHomeTpuieckre HepaBeHCTBA C
napameTpamu

116 TpuronomeTpuiecKme CUCTEMBI C




napaMeTpamu

117

118

119

[TocTpoeHue u uccneaoBaHue
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYyallMil C IOMOIIIbIO YPAaBHEHUH C
napameTpamu

[TocTpoeHue u uccneaoBaHme
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYallU C MOMOILIBIO CUCTEM YpaBHEHHII C
napaMeTpamu

ITocTpoenue u uccinegoBaHue
MaTeMaTUYECKUX MOJIeNIel peaTbHbIX
CUTYallUl C OMOIIIBIO CUCTEM YpaBHEHHII C
napaMeTpamu

120

KonTtponpHas pabdora: "3anaun ¢
napamerpamu’

121

122

[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUs
3HaHM: "YpaBHeHuA"

123

[ToBTOpenue, 0600IIEHNEe, CUCTEMATU3AIIHS

3HaHuii: "YpaBHeHus. Crucremsl ypaBHeHUN"

124

125

[ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS
3HaHuii: "HepaBencrna"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "HepaBeHncrsa"

126

[ToBTOpenwue, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "HepaBencrsa"

127

128

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuit: "[IponsBoaHas u e€ npumeHeHue"

[ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs




3HaHui: "l[IponsBoaHas u €€ npuMeHeHue"

[ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3 AL

129 . R 1
3HaHuii: "[IponsBoaHas u e€ npumeHenue"

130 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUs 1
3HaHui: "OyHkun"

132 [ToBTOpEeHHE, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "@OyHknun"

133 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKun"

134 Hrorosast kKoHTpoIbHAs paboTa

135 Hrorosast KoHTpoIbHAs paboTa

136 HOBTOPCHI/IG, 00001IeHNe, CUCTEeMATH3AITIS 1
3HAHHH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa U Hayajla MATEeMaTUYECKOTO aHallu3a, reoMeTpus. Airedpa U Havana
MareMaTthuyeckoro ananusa, 11 kimacce/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey

METO/IUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
MaremMaruka: anredpa 1 Hauajga MaTEMaTHYECKOTO aHaju3a, reoMeTpus. Anredpa u Havaia
MaTematuueckoro aHanusa, 11 kmace/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,

AxnmonepHoe obmectBo «M3narenscTBo «IIpocBemieHuey

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://edsoo.ru/

https://resh.edu.ru/

https://.sdamgia.ru/

https://uchi.ru/






