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MNOSACHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «Anredpa M Havajga MaTEMaTHYECKOIO aHadu3a» SBISETCS OJHUM U3
HanboJiee 3HAYUMBIX B MIPOTPaMMe CPEAHEro O0IIero 00pa3oBaHMs, OCKOIbKY, C OJHOW CTOPOHHI,
OH 00ecIieyrBaeT UHCTPYMEHTAIbHYIO 0a3y JUIsl U3y4eHHs] BCEX €CTECTBEHHO-HAyYHBIX KYpCOB, a C
Apyroil CTOPOHBI, (OPMHUPYET JOTUYECKOE M aOCTPAaKTHOE MBIIUICHHE OOy4YaloIIMXCsl Ha YpPOBHE,
HEO0OXOIMMOM 7l OCBOCHUS MH(OPMATHKHU, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTU U JIPYTHX
IMCUMIUIMH. B paMkax MaHHOTO yd4eOHOro Kypca oOy4aroIiuecs: OBIJIAJCBAIOT YHHUBEPCAJIbHBIM
S3IKOM COBPEMEHHOM HayKu, KOTopast pOpMyIHpyeT CBOU JOCTHXKEHUS B MaTeMaTHUYECKOl Gopme.

Y4eOHbIil Kypc anreOpbl M Hadajd MaTEMaTHYECKOTo aHajiu3a 3aKJaJblBaeT OCHOBY JUIS
YCHELIHOT0 OBJAJACHUS 3aKOHAMH (U3UKHU, XUMHH, OUOJIOTUH, TTOHUMAHUS OCHOBHBIX TEHACHLIUN
pa3BUTHS SKOHOMHKM M OOILIECTBEHHOW HM3HM, IO3BOJSIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
UM(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO KCIOIb30BaTh HUX Ui JajbHeHIero
o0pa3oBaHMsl ¥ B TOBCEAHEBHOW >Xu3HU. OBiazeHue aOCTPAKTHBIMU W JIOTHUYECKH CTPOTHUMH
KOHCTPYKUHUSMU  anreOpbl W MaTeMaTHYeCKOro aHaiu3a pa3BUBAaeT yMEHHE HaxOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, JIOKA3bIBATh YTBEPIKICHHS C MOMOILIBIO MHAYKIUH U
paccyxaath JeAyKTUBHO, HUCIOIB30BaTh 0000IIEHHE U KOHKpeTH3aluio, abcTparupoBaHue u
aHAJIOTHIO, (OPMHUPYET KPEATUBHOE U KPUTUIECKOE MBIIUICHHUE.

B xome wu3yueHuss yueOHOro Kypca «Ainredbpa M Hayala MaTEeMaTHUYECKOrO aHallu3ay
oOydJaromuecs: TOJYYarOT HOBBIM OIBIT pEIIeHUs NPUKIAAHBIX 337ad, CaMOCTOSATEIBHOTO
MOCTPOCHUSI MAaTEMaTHYECKHX MOJECH pealbHbIX CUTYalluid, HWHTEPIPETAllUd MOJIY4YEeHHBIX
peIIeHHid, 3HAKOMSATCS C TpPUMEpaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MpHpoJEe, HayKe W
UCKYCCTBE, C BBIIAIOIIMMUCSA MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

Y4eOHbIi Kypc 00JIajaeT BOCIUTATEILHBIM ITOTCHIIMAIOM, KOTOPBIA pealli3yeTcsl Kak depes
y4yeOHBIH MaTepual, CrnocoOCTBYIOMIMKI (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33pPEHUS, TaK U uepe3
cienu(uky y4eOHOW AeATENbHOCTH, TPeOYIOMIeH NPOJOKUTEIBHON KOHIIEHTPAIIMH BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYCHHBIN pe3ysbTar.

B ocHoBe Meromuku oOydeHus ainreOpe W HadajaM MaTeMaTH4eCKOTO aHalIHu3a JIKUT
NesITeIbHOCTHBIN MPUHIUI O0y4YEHHUSI.

B crpykrype y4ueOHOrO Kypca «Anredpa W Hadala MaTeMaTHYECKOTO aHAJIHM3a» BBIICIICHBI
CIIEAYIOIIME COJepKAaTeIbHO-METOANYeCKHe JHMHUU: «Yucna W BeMUCIEHUs», «DYHKUUU WU
rpadukn», «YpaBHeHHS W HepaBeHCTBa», «Hadama maremaTmueckoro aHammsza», «MHOXECTBa U
noruka». Bce ocHOBHBIE cozepkaTebHO-METOAMYECKHE JUMHUN M3y4aroTcs Ha MPOTSIKEHUHU JIBYX
JeT o0y4yeHHs Ha YpPOBHE CpelHero oouiero oOpa3oBaHHs, €CTECTBEHHO JIOMOJHSSA APYr Apyra u
MOCTENIEHHO HAChIIAsCh HOBBIMH TeMaMHU U pas3zaenaMu. JlaHHBIA yueOHBIM Kypc sBisSeTCs
WHTETPATUBHBIM, TIOCKOJIBKY OOBEIUHSET B cebe coaep)kaHHe HECKOIBKHMX MaTeMaTHYeCKUX
JIUCLUIUIMH, TaKMX Kak anreOpa, TPUTOHOMETpHs, MATeMaTHUECKUI aHajau3, TeOpuss MHOXKECTB,
MaTeMaTHudeckasi joruka u napyrue. Ilo mepe Toro kak oOydaromipecs OBIIAJeBArOT BcE Oolee
IIMPOKMM  MaTeMaTW4YeCKMM  almapaToM, y  HHUX  IOCJIEIOBaTeNbHO  (opMHpYyeTcs
Y COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYECKYI0 MOJIENb PEaTbHON CUTYallMH, MPHUMEHSTh
3HaHUsS, TOJY4YEHHbIE TPH U3YYEHHMM Y4YeOHOro Kypca, [UId pEeHIeHUs CaMOCTOATENbHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7au, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopneprxaTenbHO-MeTOANYECKast JTUHUSA «YuCIa ¥ BBIUYMCIECHUS» 3aBeplIaeT GOopMHUpPOBAHUE
HABBIKOB HCITOJIb30BAHMS JIEHCTBHUTENBHBIX YHCEJ, KOTOpOe OBUIO HAauaTO Ha YpPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpemanero oOiero obpazoBaHusi 0co000€ BHUMaHUE YACISAETCS
(OpPMHUPOBAHNIO HABHIKOB PAIlMOHAIBHBIX BBIYUCICHHUH, BKIIIOYAIOIINX B Ce0s HMCIOIH30BAHUE
pa3nuyHbIX (OpPM 3aMUCH  4YHCIa, YMEHHE JelaTh NPUKUIKY, BBIIOIHATh HpPUOIMKEHHBIE
BBIUUCIICHUS, OIICHWBATh YHWCIIOBBIC BBIPOKEHHS, paboTaTh C MaTeMaTHYECKHMH KOHCTaHTaMH.
MHoXecTBa HaTypalbHBIX, IENbIX, PALMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN JIOMOJIHSIOTCS
MHOYKECTBOM KOMIUIEKCHBIX YHCEN. B KaXIOM M3 3THX MHOXECTB pPAaCCMaTPHUBAIOTCSI CBOMCTBEHHBIE
eMy cCHenuQHuuecKue 3ajJjauyd W ONepaluu: JeJeHHE Halelo, OINEePUPOBAHUE OCTaTKaMH Ha



MHOXECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA palMOHAJIBHBIX M HPPAUOHAIBHBIX YHCET,
apu(pMeTHYeCKHe ONepalMy, a TakXKe H3BJICUYEHHE KOPHsS HaTypalbHOH CTENEHM Ha MHOYKECTBE
KOMIUIEKCHBIX 4MCell. biaarogaps nociaeaoBaTesIbHOMY PAaCIIMPEHUIO KPyra MCIOJIb3YEMbIX YUCET U
3HAaKOMCTBY C BO3MOXXHOCTSIMU HX IPUMEHEHHUS IJIA PELICHMs pa3IMuyHbIX 3a7ad (OpMHpYETcs
IIPEACTABIICHUE O €IMHCTBE MAaTEMAaTUKU KAK HAyKHU U €€ POJIM B IIOCTPOCHHUM MOJEIEH PEaJbHOIO
MHPA, LIUPOKO UCHOJIb3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus «YpaBHEHHS M HEPABEHCTBA» PEATM3yeTCss HA MPOTSDKEHHMH BCErOo OOydeHUs Ha
YPOBHE CpeJHEro o011ero oopa3zoBaHus, IOCKOJIbKY B KaXJ10M paszene I[Iporpammsl nmpeaycMoTpeHo
pelIeHre COOTBETCTBYIOIIMX 33hady. B pesynbrate oOyd4aromuecs OBJIAACBAIOT Pa3TUYHBIMU
METOAAMHU PELICHUS PAlMOHAIBHBIX, HpPpPAlMOHAIbHBIX, IIOKA3aTENbHBIX, JOrapu(MUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUN, HEPABEHCTB U CUCTEM, a TaK)KE 3aJa4, COACPKAIIUX ITapaMeTpBbl.
[Tomy4yeHHble yMEHHUS I[IUPOKO HCHOJIB3YIOTCS MPU HCCIENOBaHUM (YHKIMA C I[OMOUIBIO
MPOU3BOJIHOM, TpPU PEUICHWW NPUKIAIHBIX 3aJa4 W 3a7ad Ha HaXO0XJIEHHE HauOONbIINX |
HaUMEHbUIMX 3HadeHUM ¢QyHKuuMu. JlaHHas cojepxarenbHas JUHMS BKJIIOYAeT B Ce0sl Takke
¢dbopmMHupoBaHHE YMEHHH BBIMONHATH PAacuy€Thl Mo (opMynam, MpeoOpa3zoBaHUs pPALUOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, & TAKXKE BBIPAXKCHUI, COAECPKAILUX CTEIICHU
u gsorapudmel. bmarogaps u3ydeHHio anreOpamyecKoro marepuaiga MPOUCXOIUT JallbHEiIee
pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOI'O MBILIUIEHHS 0Oydarouuxcsi, GOpMUPYIOTCS HaBBIKU
JEeTyKTHUBHBIX PacCyKIACHHUU, pabOThI C CHMBOJILHBIMHU (hOpMaMH, MPEICTaBICHHS 3aKOHOMEPHOCTEH
U 3aBHCHUMOCTEH B BUJIE paBEHCTB M HepaBeHCTB. Anredpa npesiaraer 3¢p¢GeKTUBHbIC HHCTPYMEHThI
JUISL PEIICHMs] IIPAaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a1a4, HArjasiJHO JAEMOHCTPUPYET CBOM
BO3MO>KHOCTH KakK s13bIKa HAyKH.

CopepxarenpHo-MeTOAUYECKas JTUHUS «DPYHKIMM M TpapuKh» TECHO IEpeIUieTaeTcs ¢
JAPYTUMH JIMHUSAMHU y4eOHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMbICIE 33aJaéT MOCJIEJOBATEIbHOCTh
M3ydeHus  marepuana. V3ydeHwe ~ CTENEHHOW, IOKa3aTelbHOMW,  JIOTapU(PMUYECKOH U
TPUTOHOMETPUUYECKUX (DYHKIMH, UX CBOMCTB M Ipa)MKOB, UCIOJIb30BaHUE (PYHKUUHN A peLIeHus
3a/a4 U3 JIPYrux y4eOHbIX NMPEAMETOB U peajbHON JKU3HU TECHO CBS3aHO KaK C MaTEeMAaTUYECKUM
aHAJIM30M, TaK U C pPELIeHUEM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OoJibllIOe BHUMAHHE YyIeNseTcCs
(GOpMHPOBAHNIO YMEHHUSI BBIpaKaTh (OPMYIAMU 3aBUCUMOCTH MEXAY Pa3IUYHBIMU BEIHMYMHAMH,
UCCIIeI0BaTh MOJIyuYeHHbIe (YHKIIUU, CTPOUTh UX Tpaduku. MaTepual 3Toil copepkaTebHON JTMHUU
HalleJIeH Ha pPa3BUTHE YMEHUN M HABBIKOB, IO3BOJLIIOIIMX BBIPAKATH 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B Pa3IMYHON (opme: aHaNUTHYecKOH, rpaduyeckoil u cioBecHoW. Ero usydenue
CIIOCOOCTBYET PAa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO AHAJIOTHUM.

CopnepxarenpHast nuHUA «Hauama MaTeMaTHUeCcKOro aHanM3a» IMO3BOJSET CYIIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTUYeCKUX, TaK U MPUKIAJHBIX 3334, JOCTYMHBIX 00yJaroUUMCsl, TaK
KaK y HHUX TOSBIISETCS BO3MOXKHOCTh CTPOUTH Tpa@UK{ CHOXKHBIX (QYHKIHMH, ONpenensTh HuX
HauOOoJIbIIMEe M HAaUMEHbIINE 3HAYECHUS, BBIYUCIATH IUIOMAAU (GUTYp M OOBEMBI TeJ, HaXOAUTh
CKOPOCTHM M YCKOpeHus IpoueccoB. JlaHHasg copepskarenpHas JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH ITOCTPOEHHUS MATE€MaTUYECKUX MOJEIEH pealbHBIX CHUTyallUd, MO3BOJSAET HAXOAWUTH
Haujy4dliee peleHue B NPUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMUYECKHX, 3a7adax.
3HaKOMCTBO C OCHOBAaMHM MaTeMaTHYeCKOTO aHaliu3a CHOCOOCTBYET Ppa3BUTHIO aOCTPaKTHOTO,
(GbopManbHO-IOTMYECKOIO0 W KpPEAaTUBHOTO MBILIUICHUS, (OPMHPOBAHUIO YMEHHH pacrno3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTMKH B HayKe, TeXHUKe M HucKyccTBe. OOywaromuecss y3HAIOT O
BBIIAIOIIMXCS PE3YNbTaTax, MOJTYYEHHBIX B X0/I€ pa3BUTHsI MaTeMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopneprxaTenbHO-MeTOANYECKast TUHUSA «MHOXKECTBA U JIOTUKa» BKIIIOYAET B €05l DJIEMEHTHI
TEOPUM MHOXECTB M MAaTE€MaTHYeCKOW JIOTMKHA. TeOopeTMKO-MHOXKECTBEHHBIE MPEIACTaBICHUS
MPOHU3BIBAIOT BECh KyPC IIKOJIBHOM MaTeMaTHKH M MpeAiaraloT Haubosiee YHUBEPCAJIbHBIN S3bIK,
OOBEIMHSIOMNNA BCce pa3felibl MaTeMaTUKH M €€ MPWIOKEHUH, OHM CBS3bIBAIOT pa3HbIE
MaTeMaTU4YeCKUe NUCLUIUIMHBI U UX IPUIOKECHHUS B €QUHOE Ieioe. BakHO Aarb BO3MOXKHOCTH



oOydaromemMycss TOHUMAaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOW MaTEeMaTHKH U
MCIIOJIb30BaTh €ro JUIsl BHIPAXKEHHsI CBOUX MbICNed. JIpyruM Ba)KHBIM MPU3HAKOM MAaT€MaTHUKU Kak
HayKU CJIEJIyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh OOOCHOBAHUM U CJIEIOBAHUE ONPEACIEHHBIM
MpaBWJIaM IOCTPOCHHS JO0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMHU MaTeMaTHYeCKOW JIOTHUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBINUICHUSI OO0Y4YaromMXCsi, MO3BOJSET UM CTPOUTH CBOH
paccyXIeHHs Ha OCHOBE JIOTHYECKUX MPaBui, (OpMHUPYET HAaBBIKU KPUTHUECKOTO MBIIICHUS.

B yue6HOM Kypce «Anrebpa W Hauania MaTeMAaTUYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOr0 MOJIETIUPOBAHUS, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH ()OPMUPOBAHUIO HABBIKOB
IIOCTPOECHUSI MOJENIEH peaJIbHbIX CHUTYallMil, MCCIEA0BaHUs 3TUX MOJIENEW C IOMOIIbIO anmapara
anreOppl 1 MaTeMaTUYECKOr0 aHalln3a, MHTEPIPETallMK MOTYYeHHBIX pe3ylbTaToB. Takue 3agaHus
BILJIETEHBI B KaXbIH U3 pa3/ie]IOB IPOrpaMMbl, IOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IHUPOKO
UCIONIb3YETCS Ui pelleHHs] MPUKIAIHBIX 3aaad. [lpu perneHun peajabHBIX MPAKTHUYECKUX 3a/1a4
oOyJarolmuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTh,  YMEHHME  HAaXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh aHAIOTHIO, 0000maTh U KOHKPETU3UPOBATH MpPoOJeMy.
JleaTenbHOCTD 10 (POPMHUPOBAHUIO HABBIKOB PELICHHS MPUKIATHBIX 3a/1a4 OPraHU3YyeTCs B MPOIIECcCe
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa u Hauaisa MaTeMaTHYeCKOTO aHAIHU3a.

O011ee ynCIlo 4YacoB, PEKOMEHI0BAaHHBIX Ul U3y4eHHUsl yueOHOro Kypca «Auredpa u Havyaia
MareMaTH4ecKoro aHanusa» — 272 4daca: B 10 kmacce — 136 vacoB (4 1yaca B Henenio), B 11 kmacce —
136 1acoB (4 daca B HEZIEIO).

Coaep:xanue o0yuenus B 10 kiacce.

Yucna v BBIYKCICHHUS.

Panmonaneupie uncna. OOBIKHOBEHHBIE M JECATHYHBIE APOOU, MPOIEHTHI, OECKOHEYHBIE
nepuoauueckue npodu. IIpumeHenue npoOGell M MPOLEHTOB JUIsl PEIICHUs MPUKIAJHBIX 3a1ad U3
Pa3IMYHbIX OTpacyiel 3HaHUN U peaTbHON KU3HU.

JeiictButenpHple yuciaa. PanuoHanbHble M HppalUOHANbHBIE 4YHchaa. ApUpMETHYECKHE
orepanyy ¢ ACHCTBUTEIbHBIMU YUCIaMH. MOAYNb JAEWCTBUTEIHHOTO 4YHCIAa W €ro CBOWCTBA.
[TpubnmxEHHBIC BRIYUCIICHUS, TIPABUIIa OKPYTJICHHS, TPUKUIKA M OI[EHKA Pe3y/IhbTaTa BEIYMCICHHM.

Crenenb ¢ mensiM mnokazateneM. bunom HproTona. Mcnonb3oBanue moaxopsiieid Gpopmbl
3aMUCH JICUCTBUTEIBHBIX YUCEI IS pEIICHUS TPAKTUUECKHUX 3a/1a4 U TIPEICTABICHUS TaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHANBHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JAEWCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudm uucmna. Coiictsa jorapudma. JlecITHIHBIC U HATYPATbHBIE JIOTApU(PMBI.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHI€HC YHCJIOBOI0 apryMeHTa.

VYpaBHEHHUs 1 HEpABEHCTBA.

ToxaecTBa M TOXAECTBEHHblE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OCHOBHBIE METOJbI PEUIEHUs IENBIX U JPOOHO-pAllMOHATBHBIX YPaBHEHUM M HEPaBEHCTB.
MHorounessl 0T OJIHOM MepeMEeHHOU. JleneHne MHOro4jieHa Ha MHOTOYJIEH C OCTaTkoM. Teopema
be3y. Muorousensl ¢ niensiMu ko3 dunrentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHM, COIEPIKAIINX CTENEHH U KOPHH.

Uppanuronansueie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS UPPAIMOHATBHBIX YPAaBHCHHH.

ITokazaTenbHbie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHHUS MTOKA3aTENbHBIX YPABHEHUH.

[TpeobpazoBanue BbIpaKeHHH, colepKaliiX Jorapudmel.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIbI PELICHUS JIOTApUDMUIECKUX YPAaBHEHUH.

OcHoBHble TpuroHomerpuueckue ¢opmynbl. IIpeobpazoBaHne TPUTOHOMETPUUECKUX
BbIpaKeHUI. Pelienrie TpuroHOMeTpuYeCcKux ypaBHEHHI.

Pemenne cucreM JIMHEHWHBIX YpaBHEHHMH. Marpuna CHCTEMBl JIMHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpUIIbl 2X2, €r0 T€OMETPUUECKUN CMBICT U CBOMCTBA, BHIYMCIIEHHUE €r0 3HAUCHMUS,



IIPUMEHEHHUE ONPEIEINUTENS AJIs PEIICHUs] CUCTEMBI JIMHENHBIX ypaBHEHUN. PerleHne npukiagaHbix
3aJa4 C TOMOINBIO CUCTEMBl JIMHEHHBIX YypaBHeHMH. lccienoBaHume moOCTpOEHHOM Monenu ¢
IIOMOUIbIO0 MaTPULL U ONIPENEIUTENEH.

ITocTtpoeHHe MaTeMaTUYECKUX MOJEIECH PEaJbHOW CHUTyallMd C IIOMOIUBIO ypaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI 1 HEPABEHCTB K PELLICHUIO0 MaTeMaTUUYECKUX 3a/1a4 U 33]a4 U3
pa3nnyHbIX 001acTe HAYKU U pealbHOM KU3HHU.

OyHKIUYU U TpadUKH.

OyHkuus, crnocoObl 3anaHus (yHkuMM. B3aumHo oOpaTtHble (yHkiuu. Kommosuius
¢bynkuuit. 'paduk pynkuun. DnemeHTapHbIe IpeodpazoBaHus rpaduKoB (PyHKITHA.

O6nacth ompeneneHus U MHOXeCTBO 3HaueHH (yHkiuu. Hymu ¢ynkmuu. I[IpomexyTku
3HAKONOCTOAHCTBA. Y&THble M Heu€THble QyHKuuu. I[lepumogmueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMymbl M MUHMMYMbl (GyHKuuu. HambGonbliee n HauMeHbllee
3Ha4YeHUs1 QYHKIHUU HA IPOMEKYTKE.

Jlunelinasi, KBaJpaTu4yHas U APOOHO-JIMHEHHAsd (QyHKIMU. DJIEeMEHTapHOE HUCCIEeIOBaHHUE U
MOCTPOCHUE UX TPAPHUKOB.

CreneHHas (QyHKUUS C HaTypaJlbHBIM M IeJibIM Toka3zareneM. EE cBoiictBa u rpaduxk.
CpoiicTBa M rpa@uK KOpHS N-OH CTENEHM Kak (YHKIMM OOpaTHOM CTENEeHH C HaTypalbHbIM
IIOKA3aTeJIEM.

[Toka3zarenpHas u norapupmuueckas (GyHKIHH, UX CBOicTBa W rpaduku. Mcmonb3oBanue
rpaduKoB (pYHKIM Ui peleHns ypaBHEHUH.

TpuroHomerpuveckass  OKPYKHOCTb, ONpEACICHHE  TPUTOHOMETPUYECKHX  (PYyHKIHIA
YKCJIOBOT'O apryMeEHTa.

@YHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U sBJIeHUsX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havana maTemMaTH4uecKoro anaamsa.

[TocnenoBarenbHOCTH, CIIOCOOBI 33JaHusl MOCieOBaTeNbHOCTEH. MeToa MaTeMaTH4ecKoil
UHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE I[OCJIEOBATEIbHOCTU. VcTOpHUs BO3HHUKHOBEHUS
MaTEeMaTHYECKOro aHaJIn3a Kak aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckass M TreoMeTpuueckas — mporpeccuu.  beckoHeuHo — yObIBaromias
reomerpuueckas mnporpeccus. CymMma OeCKOHEYHO YObIBaroIlell TIeOMETpUYECKOH IPOrpecCcHH.
JIMHENHBIN U SKCIOHEHIHAIBHBIN pocT. Hucno e. Popmyia CIOKHBIX TpOoLeHTOB. Mcnoib3oBanue
IIPOrPECCUU IS PELEHUS pPealIbHbIX 3a/1a4 MPUKIAJHOTIO XapakTepa.

HenpepeiBable ¢pyHKIIMU U UX cBoiicTBa. TOUkM pa3pbiBa. ACUMOTOTHI rpapuKOB (YHKIUI.
CBoiicTBa (yHKIMI HENpepbIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJOB Ul PELICHHUsS HEPaBEHCTB.
[IpmeHeHne CBOMCTB HENPEPHIBHBIX (QYHKIUI JUIsl peIIeHUs 3a/1a4.

[TepBas u BTOpas mpousBojaHble GyHKUMU. OmnpeneneHue, reoMeTpudeckuii u pusnueckuit
CMBICJ IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpadpuky QyHKINU.

[TpousBosHbIe neMeHTapHbIX QyHKIUH. [Ipon3BoaHas cyMMBbI, IPOU3BEEHHS, YACTHOTO U
KOMITO3UIIMHN (PYHKIIUH.

MHoxecTBa U JIOTHKA.

MHOXeCTBO, OmNepalry HaJ MHOXXECTBAMH W HMX CBOMcTBa. [luarpammsel Dinepa—Benna.
[IpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO ammapara s OINUCAaHUS pEeabHbIX IPOLECCOB U
SIBIIGHUH, MU PELICHUH 3a/1a4 U3 APYTUX YU€OHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYeCKOro 00BbEeKTa, CIEJCTBHE, JOKAa3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

Copnepxanue o0yuenus B 11 kiacce.

Uucna u BBIYUCTIEHUS.

Harypanbusle n nensle uucna. IIpuMmeHeHME MNPU3HAKOB JEIMMOCTH LEJNBIX YHCEN,
HaubOonbmmi obumit genutens (manee — HOJ]) u nHaumensbiiee obmee kpatHoe (nanee -HOK),
OCTaTKOB 10 MOAYIIIO, anropurMa EBkinaa s pemenus 3aaad B LENbIX YUCax.



KommnekcHsle uncma. AnreOpanyeckass ¢ TPUTOHOMETpHUYECKass (OpPMBI  3aIlUCH
KOMIUIEKCHOTO 4Hucla. ApU(pMETHYEeCKHe Olepalud ¢ KOMIUIEKCHBIMM 4uciaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJ Ha KOOPAMHATHOMW mockoctu. @opmyna Myaspa. KopHu N-oil crenenu w3
KOMIUIEKCHOrOo 4ucia. lIpuMeHeHne KOMIUIEKCHBIX 4YMCeN JJIsA pelleHus (U3NYEeCKUX U
F€OMETPUYECKHX 3a/1ad.

VYpaBHEHHS U HEPABEHCTBA.

CucreMa U COBOKYIHOCTb YPAaBHEHMM M HEPAaBEHCTB. PaBHOCHUIIbHBIE CHCTEMbI U CHUCTEMBI-
CIIeACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. Pelienue TpuroHoMeTpu4ecKux HEPaBEeHCTB.

OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIECHUS CUCTEM M COBOKYIHOCTEM pallMOHAIBbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHbIX U JIOrapu(PMUUECKUX YpaBHEHUI.

YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[TpuMeHeHnEe ypaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3aJa4 U 3a7a4
U3 pa3iaMyuHbIX 00JacTel HayKU U peasibHOM KU3HU, UHTEPIPETAIHs TOJTYYEHHbBIX PE3YJIbTaTOB.

@OyHKIUYU U TpadUKy.

I'padpuk xomnozuuuu ¢yHkuil. ['eomerpuueckue oOpa3bl ypaBHEHUN K HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpapuKH.

['paduueckue MeToabl pelleHns ypaBHEHUH U HepaBeHCTB. ['paduyeckue MeToabl perieHus
3a/1a4 ¢ IapaMeTpPaMH.

Hcnonb3oBanue rpadukoB (yHKIOMM Ui MCCIEAOBAaHUS IPOLIECCOB M 3aBHCHUMOCTEH,
KOTOpbIE BOHUKAIOT NP PEUICHUH 3a/1a4 U3 APYrUuX YUeOHBIX MPEIMETOB U PEaIbHON KU3HU.

Hauvana mareMaTn4yeckoro aHaausa.

[IpumeHeHne TPOU3BOTHON K HMCCIENOBaHMUIO (DYHKIHMHA HA MOHOTOHHOCTH M SKCTPEMYMBI.
Haxoxxaenre HanOobIIero 1 HAMMEHbIIET0 3HAYeHU I HeNIPEephIBHOM (PYHKIIMM Ha OTpEe3Ke.

IIpuMeHeHne MPOU3BOIHOM I HAXO0XKACHHUS HAWIYUIIETrO PEIICHHs B IPUKIIAIHBIX 3a7a4ax,
JUIs1 OTIpEJIEJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro (hOpMyJIoN WK TpaprKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TNepBOOOpa3HbIX. [lepBooOpa3Hbie 3IEeMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoXk/A€HUS TIEPBOOOPA3HBIX.

Nuterpain. I'eomeTpudeckuii CMBICI MHTErpajia. BeraucieHne onpenenéHHoro HHTerpaia mno
dbopmyne Herorona—JleitOnura.

[IpumeHeHre wuHTerpaja A HaXO0XKJAEHUs Iulomaneil miockux ¢uryp u o0bEMOB
TrE€OMETPUUYECKUX TEII.

[Tpumepsl pemieHuit auddepeHnranbHbIX ypaBHEeHHH. MaTematnueckoe MOAETUPOBaHKE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHINaTbHBIX YPAaBHEHUH.

[Inanupyemble npeaMeTHbIE pe3y/bTaThl 0CBOEeHHS (peaepaibHON padoueil MporpaMmMbl
Y4eOHOro Kypca «Ajaredpa u Ha4aj1a MATEeMATHYeCKOI0 aHAJIN3a» HA YI1y0JE¢HHOM YPOBHE Ha
YPOBHe cpeiHero ooiero oopasoBaHms.

K xonnmy oOyuenuss B 10 kiaacce oOydaromuiics MOJYYUT CIEAYIOUIME IpEIMETHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM (enepaibHON padouell mporpaMMbl yueOHOro Kypca «Ainredpa u
Hayajia MaTEMAaTUYECKOT0 aHAIN3a»:

Yucna v BBIYUCIICHHUS:

CBOOOJTHO OINEpPHPOBATH MOHATHAMM: PALMOHATIBHOE YHCIO, OECKOHEUHas MepHoanyecKas
Ipo0b, MPOLIEHTHI, UPPALMOHAIBHOE YHCIIO, MHOKECTBA PAI[MOHATBHBIX M JEUCTBUTEIBHBIX YHCEN,
MOJyJIb JEHCTBUTEIBHOTO YNCIIA;

NPUMEHSTH APOoOU U MPOLEHTHI Ul PEeLICHUS MPUKIATHBIX 3a/1ad U3 Pa3IMdYHbIX OTpacien
3HaHUH U PeaJbHOM KU3HU;



OPUMEHATh TNPHOMIKEHHBIE BBIYMCICHUS, NpPaBUIa OKPYIJICHHs, NPHUKHAKY M OLEHKY
pe3yibTara BBIYMCICHUH;

CBOOOZHO ONEpPUPOBAaTh IOHATUEM: CTEHNEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HNOIXOAANYI0 (OpMY 3alMCH JAECHCTBUTEIBHBIX YHCEN JJs pElIeHHs MPAaKTUYeCKUX 3axad u
IIPEJICTaBICHUS] JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaJIbHOM CTEIEHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHB C PAllMOHAIILHBIM ITOKa3aTeIIeM;

CBOOOJHO OINEpPUPOBATH IOHATHAMM: JIOrapupM 4YHcia, JECATUYHbIE W HaTypalbHbIC
norapupMbl;

CBOOOJHO ONEPUPOBATH MOHATHSAMU: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

OIIEpPUPOBATH NOHATHAMU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHEHMs U HEPABEHCTBA!

CBOOOJIHO ONEPUPOBATH MOHATHSMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHHUSI U yPaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3UyHble METOJbl pEIIEHUS PAlUOHAIBHBIX M JIPOOHO-PAIIMOHAIBHBIX
YpaBHEHU, IPUMEHATh METOJl MHTEPBAJIOB ISl pEIICHNS HEPABEHCTB;

CBOOOJTHO ONEpPHPOBATh HMOHATUSAMHM: MHOTOWIEH OT OJHOW NEpEeMEHHOH, MHOTOWIEH C
HesnbMA K03 puimeHTaMu, KOpHH MHOTOYJICHA, IIPUMEHSATH JIEJICHHE MHOTOYWIEHA Ha MHOTOYIEH C
ocTaTkoM, Teopemy besy u Teopemy Buera nis pemenus 3anay;

CBOOOZHO  ONEpUpPOBaTh MOHATHSIMHM: CHUCTEMa JIMHEMHBIX ypaBHEHUM, MaTpula,
OINpeNIeJITEeNIb  MATpUIbl 2 X2 W €ero TIEeOMETPUYECKUIl CMBICI, HCHOJIb30BATh CBOWCTBA
onpeaenuTess 2 X 2 g BBIYUCIEHUS €ro 3HAY€HUs, NPUMEHSTh OINPEAEIUTENN JUIsl PEleHUs
CHCTEMbl JIMHEHHBIX YPaBHEHUH, MOJAEIMPOBATH peajJbHbIE CHUTYyallUd C IOMOILIBIO CHUCTEMBI
JMHEHHBIX YpaBHEHUH, HCCIIEA0BATh IOCTPOECHHBIE MOJIEIN C OMOIIbIO MAaTPULl U ONPEAEIUTENEH,
MHTEPIPETUPOBATH NOJIYYEHHBIH PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHAMM JUIsl peoOpa30BaHUsl BhIPAXKEHUI;

BBIIOJIHATh ~ [PEOOpa30BaHUsl  UYMCIIOBBIX  BBIP@KEHUH, COJEpXKaLIMX  CTEHNeHH C
paloHaIbHBIM IIOKA3aTeNIeM;

UCIOJIb30BaTh CBOMCTBA JOrapru(pMOB AJisl IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKECHUH;

CBOOOJHO ONEPUPOBATH MOHATUSMU: UPPALMOHAIIbHBIE, I0KAa3aTeJIbHbIE U JIOTapU(PMUUECKHE
ypaBHEHMS, HAXOAMTh WX PELICHUS C TMOMOLIbI0 PABHOCHIBHBIX NEPEXOJ0B WIM OCYLIECTBIISSA
IIPOBEPKY KOPHEW;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYeckHe  GopMynbl Uil HpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHUIA,

CBOOOJTHO ~ ONepUpoOBaTh IMOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHME, IPUMEHSThH
HeoO0xoIuMble (POPMYJIBI 1JIs1 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEIUPOBATh pPealIbHbIe CUTYallUU Ha SI3bIKE anreOpbl, COCTABIATh BhIPAKEHHsI, ypaBHEHMUS,
HEPaBEHCTBA 10 YCJIOBHIO 3a/1a4M, UCCIIEA0BATh IOCTPOSHHBIE MOJIEIU C UCIIOIb30BAHUEM allapara
anreOpsbl.

@YHKIMY U TpadUKH:

CBOOOJTHO OMNEpHpPOBaTh MOHATUAMM: (DYHKIMS, cHocoObl 3alaHus (QYHKIUH, B3aMMHO
oOpatHble (YHKIUH, KOMMO3ULIMS (GYHKIHUHM, rpapuk (QyHKUNM, BBIIOJHATH AJIEMEHTapHbIE
npeoOpa3oBaHus rpaguKoB (HyHKIIHIA;

CBOOOZHO OMNEpUPOBATH MOHATHSAMH: OO0JACTh ONpEAENIEHUss W MHOXKECTBO 3HAUYECHUU
GbyHKIMHU, HYTH QYHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOZHO OINEpPUPOBaTH MOHATUSAMHU: UYETHBIE U HEUYETHBIE (YHKIHUH, NEPUOIUYECKUE
GyHKIMK, TPOMEXKYTKM MOHOTOHHOCTH (YHKIMHM, MaKCUMyMbl W MHHHUMYMBI (YHKIIHH,
HauOoJbllIee U HaMMEeHblIee 3HaueHne QyHKIIUU Ha IPOMEKYTKE;



CBOOOJHO OMNEpUPOBATh MOHATHSAMM: CTENEHHas (YHKIUS C HATypajJbHBIM U LENIbIM
nokaszareseM, rpaQuK CTENEeHHON (YHKIUHU C HATypalbHBIM U LEJIBIM ITOKa3aTeaeM, IpapuK KOpHS
N-oi cTeneHu Kak QyHKIIUN 0OpaTHOM CTETNEHU C HATYPaJIbHBIM ITOKa3aTelIeM;

ONEpUpOBATh MOHATUSAMM: JIMHEWHas, KBaJpaTU4yHas U JpoOHO-TMHEWHas (QYyHKLUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHKE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJHO OINEpPUPOBATh MOHATHSAMMU: IIOKa3aTelbHas M Jorapupmuueckas (QpyHKIHH, HX
CBOWCTBA U TpadMKy, UCIOIB30BATh UX TPAPUKH IS PELICHUS YPaBHEHUN;

CBOOOJHO OINEPUPOBATH IOHATHSAMM: TPUIOHOMETPUYECKAs OKPY)KHOCTb, OIIpE/eJICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUI YMCIOBOTO apryMEHTa;

UCMONb30BaTh Tpaguku (QyHKUIUI JUIsl HCCIIENOBaHUS INPOLIECCOB U 3aBUCUMOCTEH NpHU
pelieHnH 3a7ad M3 JPYTHX Y4eOHBIX MPEIMETOB M pPEalbHON >KU3HHU, BBIpAXaTh (OpPMYIaMu
3aBHCHUMOCTH MEKIy BEJIUYHHAMU;

Havaya maTemaTHuecKoro anaausa:

CBOOOJIHO OMNEpPUPOBATh MOHATHAMM: apudmMeTHueckas M TeoMeTpuuYecKas Iporpeccus,
0eCKOHEUHO YObIBaroIasi reoMEeTpUYecKasi MpOrpeccus, JUHEWHBIH W AKCHOHEHIMAJIbHBIN POCT,
(opMyIa CI0XKHBIX IPOLIEHTOB, UMETh IPECTABJIEHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUISl PELIEHMSI pealIbHBIX 3a]1a4 IPUKJIaJHOTO0 XapaKTepa;

CBOOOJHO  ONEpUpPOBAaTh  MOHATUSAMM:  IIOCIEIOBATEIbHOCTb,  CHOCOOBI  3a/JaHUS
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIE IOCIIEIOBATEIbLHOCTH, MOHMMATh OCHOBBI
3apOXK/IEHUS] MaTEMAaTHYECKOTr0 aHajIM3a KaK aHainu3a 0€CKOHEUYHO MallbIX;

CBOOOJTHO OTIEPHPOBATH TOHATHAMH: HENpPEphIBHBbIE (DYHKIMH, TOYKW pa3pbiBa Tpadura
(GYHKIIUH, aCUMIITOTHI Tpaduka QyHKIUU;

CBOOOJTHO OIEpPHUPOBATH TMOHATHEM: (YHKIHWS, HENpPEpbIBHAS Ha OTPE3Ke, MPHUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (QYHKIUI JUIsl pellieHUs 3a1a4;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: MIEPBast M BTOpasi MPOU3BOAHBIC (PYHKINH, KacaTeIbHas
K rpaduky QyHKIUU;

BBIYUCIISITH TIPOU3BOJHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO W KOMITO3UIMH IBYX (PYHKIIHUH,
3HATh POU3BOHBIE FTIEMEHTAPHBIX (DYHKIIHIA;

UCTIOJIB30BaTh T€OMETPUYECCKHUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM IS peIICHHS 3a/1a4.

MHoKecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpallMy HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar AJis ONUCaHUS PEAIbHBIX MPOLIECCOB U
SIBJIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTrUX Y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpHpOBATh MOHATHUSAMM: OINpEAETeHUuEe, TeopeMa, ypaBHEHHE-CIECTBHUE,
CBOMCTBO MaTeMaTUYECKOTO OOBEKTA, 1OKA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konmy o0yuenusi B 11 kinacce oOydarouuiics NHOIYYHUT CHEAYIOIIME IpPEIMETHbIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM (enepalibHON pabouell mporpaMMbl yueOHOro Kypca «Airedpa u
Hayajla MaTEMAaTUYECKOT0 aHAIN3a»:

Yucna ¥ BBIYUCIICHUS:

CBOOOJTHO ONIEpUPOBATh MOHATHIMHU: HaTypaJIbHOE U LIEJI0€ YHCII0, MHOXKECTBA HATYPaJIbHBIX
U LEJbIX YHCEeJl, UCIOJb30BaTh Mpu3Haku JenuMocTu nenbix uyucen, HOJ[ n HOK wnaTtypanbHbIX
qucesl A1 PEeIeHUs 3a1a4, IPUMEHATh alropuT™M EBknnna;

CBOOOZHO OMEpPUPOBATH MOHATHEM OCTaTKa MO MOAYJIO, 3allMChIBaTh HATypalbHbIC YHCIIA B
Pa3IMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOZHO ONEpUPOBATh TMOHATUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMILIEKCHBIX
quceN, NMPEICTaBIATh KOMIUIEKCHBIE YHCIa B aureOpandyeckoil W TpUroHoMmerpuyeckou Qopme,
BBITNIOJHATH apu(METHYECKUE ONEpallui ¢ HUIMH U H300pakaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHEHMS U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: HPPALMOHATILHBIE, [TOKAa3aTeIbHbIE U JorapupmMuuecKue
HEPABEHCTBA, HAXOAUTh UX PELIEHMS C TOMOILIBIO0 PABHOCUIIBHBIX IIEPEXO/0B;



OCYIIECTBIISATH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUIECKOTO YPABHECHHUS,

CBOOOZAHO ONEpUPOBATHh TOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATH
Heo0X0oIuMBbIe (DOPMYITBI ISl PEIICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABCHCTB;

CBOOOZHO ONEPUPOBATH MOHATUSMHU: CUCTEMa M COBOKYIHOCTb ypaBHEHUN W HEPABEHCTB,
PaBHOCHIIBHBIC CHCTEMBI W CHCTEMBI-CIEACTBHS, HAXOIUTh PEIICHUS CHUCTEMBI M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTeNbHBIX U JIOTapU(MUUYECKIX YPAaBHEHUN 1 HEPABEHCTB;

pemiath  palHOHANBHBIC, HWPpAlMOHAIBHBIC, I[OKa3aTeibHbIE, JIOTApUPMUUECKUE U
TPUTOHOMETPUYECKHE YPAaBHEHUSI U HEPABEHCTBA, COep Kalllie MOy U apaMeTphl;

MPUMEHSTH TpadUuecKrue METOIBI JJIsl PEUICHNS YPaBHCHH U HEPABEHCTB, a TAKKe 3a7ad C
napameTpamu;

MOJICTTPOBATh PealbHBIC CHUTYAI[MHN Ha S3bIKE alreOphl, COCTABISATh BHIPAKEHUS, YPaBHEHUS,
HEpPAaBEHCTBA M MX CHUCTEMBbl [0 YCJIOBHIO 3aJauyM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATh MOJIYICHHBIA PE3yIbTaT.

OYHKIUH U TpadUKH:

CTPOUTHh TpaUKH KOMMO3UIMH (YHKIUH C MOMOIIBI0 DJIEMEHTAPHOTO HCCICIOBAaHUS U
CBOMCTB KOMITO3UIIMU JABYX (PYHKIIMIA;

CTPOUTH TE€OMETPUICCKHIE 00pa3bl YpPaBHECHUI M HEPABCHCTB HA KOOPAMHATHOMN TUIOCKOCTH;

CBOOOIHO ONEPUPOBATH MOHATUAMU: TPpaUKH TPUTOHOMETPHUUECKUX (PYHKIIHIA,

MPUMEHSTHh QYHKIIUHU I MOJISITHPOBAHUS M HCCIICIOBAHUS PEATBHBIX IMPOIIECCOB.

Hauana marematnyeckoro aHammsa:

WCIIOJIb30BaTh IPOU3BOIHYIO JJISI UCCIICIOBAHUS (YHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI,

HAXOJHUTh HauOOJbIIIEe U HANMEHbIIIee 3HaYeHHs] (PYHKIIUU HEPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MPOW3BOJIHYIO JUISl HAXOXKACHHS HAWITYYIIETO PEIICHUS B TPUKIIAIHBIX, B TOM
YHClie COLMATbHO-IPKOHOMUYECKUX, 3aadax, JUisl OMpPEeJesIeHNs CKOPOCTH U YCKOpPEHHS Mpoliecca,
3aiaHHOTO (hopMyoi wim rpadukom;

CBOOOZHO ONEpUPOBATh MOHATUSAMU: MEPBOOOPa3HAasi, ONpeAeNEHHBIN MHTErpaj, HaXOAWUTh
MEePBOOOpA3HBIC D3JIEMEHTAPHBIX (YHKIUH ¥ BBIYUCIATH WHTerpan mo ¢opmyine HeroToHa—
Jleiibuua;

HAXOJHTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIa;

UMETh TIPEJCTaBICHHE O MaTeMaTHYeCKOM MOJETUPOBAHUU Ha TMPUMEPE COCTABICHUS
mudepeHIMaTbHBIX YPaBHEHUI;

pemaTe MPHUKIAIHBIE 3a/ladl, B TOM YHCIE COLUATbHO-d)KOHOMHYECKOTO M (PU3UYECKOTO
XapakTepa, CpeICTBAMHA MAaTEMAaTHUECKOTO aHATH3A.

TEMATHYECKOE IINIAHUPOBAHHUE

10 KJIACC
KoummyecrBo yacoB DJIEKTPOHHbIE
Ne | HaumenoBaHMe pa3/ie/ioB U TeM Koutpoan (undgposbie)
IIpakTHyec
n/n| NporpaMmbIl Bcero| npie o0pa3oBaTejibHbIE
KHe padoThI
padoThI pecypcsl

MHOX€ECTBO 1€HCTBUTEIBHBIX
yucesl. MHOrO4JIeHBI.

https://uchebnik.mos.
1 | PaunoHanbHbIE YpaBHEHHUS U 25 1 ttps://uchebnik.mos.ru/ma

in
HepaBeHCTBa. CHCTEMBI
JIMHEWHBIX YPaBHEHUN
Oynkiun u rpaguku. CreneHHas https://uchebnik.mos.ru/ma

12 1 .
(GYHKIHMS C LIETBIM ITOKa3aTelleM In
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A i N-oi
puetieckiii Kopeith N-of https://uchebnik.mos.ru/ma
3 | crenenu. MppanuonanbHbie 15 1 in
ypaBHEHUS -
4 [TokazarenpHast PyHKIIHS. 10 1 https://uchebnik.mos.ru/ma
[TokasarenbHble ypaBHEHUS in
5 Jlorapudmuueckas GyHKIUS. 18 1 https://uchebnik.mos.ru/ma
Jlorapudmuueckue ypaBHEHUs in
6 Tpuronomerpuyeckue 29 1 https://uchebnik.mos.ru/ma
BBIPAXKECHUS U YPaBHEHUS in
7 ITocnenoBarenbHOCTH U 10 1 https://uchebnik.mos.ru/ma
IPOrpeECCUu in
8 HenpepoiBable QyHKITNH. 20 1 https://uchebnik.mos.ru/ma
[IpousBogHas in
9 [ToBTOpEeHME, 0000IIECHNE, 4 1 https://uchebnik.mos.ru/ma
CUCTEMaTHU3als 3HAaHUI in
OBHLIEE KOJIMYECTBO YACOB I10 136 9 0
[NPOI'PAMME
11 KIIACC
KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne | HaumeHoBaHme pa3/ieioB U TeM Konrpoun (undposbie)
IIpakTHyec
/11| MpOrpaMMbl Bceero!| Hbie oOpa3oBaTe/ibHbIE
KHe padoThl
padoThbI PeCypChI
1 UccnenoBanue GpyHKINMA € 29 1 https://uchebnik.mos.ru/ma
MOMOIIBIO TPOU3BOTHOM in
2 | TepsooBpasias u mrerpa 12 1 ihr':tps://uchebnlk.mos.ru/ma
r
pa(bHKIf TPHTOHOMETPIHACCIIX https://uchebnik.mos.ru/ma
3 | byskuwmii. Tpuronomerpuueckue 14 1 in
HEpaBEHCTBA o
14
PPAMHOHAIIBHBIC, https://uchebnik.mos.ru/ma
4 | moka3aTeNbHbIE U 24 1 i
norapuMUUecKre HePaBeHCTBA -
5 | KoMIIeKCHbIE qHeia 10 1 ?r:tps://uchebnlk.mos.ru/ma
https://uchebnik.mos.ru/
6 | HarypanbpHbie U 11eNbIe YncIa 10 1 i BS.FLICNERNIX.Mos.Fma
C , )
VICTENDT PATHOHAILHB https://uchebnik.mos.ru/ma
7 | uppalOHaNbHBIX MOKa3aTeNbHbIX | 12 1 in
1 JTorapu(pMUYECKUX YpaBHEHHIA o
8 | 3amauu c mapamerpaMu 16 1 https://uchebnik.mos.ru/ma



https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main
https://uchebnik.mos.ru/main

in

9

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu|

16

https://uchebnik.mos.ru/ma

in

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME

136

10
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