


MHNOACHUTEJIBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa M Hayajia MaTEMaTHYECKOTO aHAJU3a» SBIACTCS
OJIHUM M3 Haubojee 3HAaYMMbIX B MPOrpaMMe CpeaHero oOiiero odopa3oBaHUS,
MIOCKOJIbKY, C OJHOM CTOPOHBI, OH O0ECIEUYMBAECT MHCTPYMEHTAIbHYIO 0azy Juis
M3YUCHHUsSI BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE M aOCTPAKTHOE MBINUICHHE O0Y4YaroIIMXCs Ha YPOBHE, HEOOXOIUMOM
JUTSI OCBOEHUST WH()OPMATHKH, OOIIECTBO3HAHMUS, UCTOPUH, CIIOBECHOCTH U IPYTUX
TUCUMIUIMH. B paMkax maHHOTO ydeOHOro Kypca OOy4aroliuecs OBJIaJeBaroT
YHUBEPCAILHBIM SI3bIKOM COBPEMEHHOM HayKu, KoTopas (OpMYJIUPYET CBOU
JTOCTH)KCHHSI B MaTeMaTu4eckor opme.

VY4eOHblil Kypc anreOpbl U Hayal MAaTEMaTHYECKOrO aHaIM3a 3aKjaJbIBacT
OCHOBY ISl YCIICITHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMHUH, OWOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMM pa3BUTHUSI SKOHOMUKHU U OOIIECTBEHHOM XKU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSAX, YBEPEHHO HMCIOJIb30BaTh MX JUJIS JlalibHEWIEro oOpa3oBaHUs U B
MOBCEHEBHOM XM3HHU. B TO xe Bpemsi oBiafieHHE aOCTPaKTHBIMU U JIOTMYECKU
CTPOTUMHU KOHCTPYKIHMSIMU alNreOpbl M MaTeMaTHYECKOro aHalin3a pPa3BUBAET
YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTH, JIOKa3bIBATh
YTBEPXKIIEHUSI C MTOMOIIBI0 UHAYKIIMU M PAcCYXIaTh JETYKTHBHO, MCIOIH30BAThH
00001IeHre W KOHKPETH3allMi0, a0CTparupoBaHWE W aHAIOTHI0, (HOpMHpYyeT
KpeaTUBHOE M KPUTHICCKOE MBIIIJICHUE.

B xone u3yyeHusi yueOHOro Kypca «Anredpa M Hayajga MaTeMaTHUYeCKOIro
aHaiM3a» OO0YyJarolIuecs MOTy4aloT HOBBIM OIBIT PEIICHUs MPUKIATHBIX 3a7ad,
CaMOCTOSATENIFHOTO MOCTPOCHHSI MAaTeMaTUYECKUX MOJENCH peanbHBIX CHUTYalluH,
WHTEPIPETAIIUU  TIONYYEHHBIX  PEIICHHWM, 3HAKOMSTCA C  IpPUMEPaMH
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMAaTUYECKUMU OTKPHITHSIMU U UX aBTOPAMH.

VYueOHbIi Kypc 00a/1aeT 3HAYUTEITBHBIM BOCIHUTATEIHHBIM MOTEHITUAIOM,
KOTOpBIM peanu3yercs Kak uepe3 Y4eOHbI MaTepual, CHOCOOCTBYIOIIUN
(OPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHs, TaK W uyepe3 cHerudpuKy yueOHou
JESTENbHOCTH, TpeOyrome MNpoAODKUTENFHONM  KOHIEHTPAallMM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3 MOJIy4E€HHBIN pe3ybTar.

B ocHOBe MeTonuku 00ydeHus anredpe v HadajlaM MaTeMaTUYeCKOro aHaIn3a
JICKUT JIEATEIHbHOCTHBIN TPUHITUI O0yUYEHUS.

B crpykTrype yue6HOro kypca «Anredpa u Hayana MaTEMaTUYECKOTr0 aHATTN3a
BBIICTICHBI ~ CIICAYIONIUE COJAEpKATeIbHO-METOANYEeCKue JuHuKM: «Yucma u
BbIUKCIIEHUSD», «DyHKIMN U rpadukn», «YpaBHEHHUs] U HepaBeHCTBay», «Hagama
MaTeMaTUYeCKoro aHaiau3a», «MHokecTBa U JIOrTMKa». Bce oOCHOBHBbIE
COJIEPIKATEIIbHO-METOIMYECKUE JIMHUU H3Yy4aloTCsl HAa TPOTSHKEHUU JBYX JIET



0o0y4eHHUs Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHusl, €CTECTBEHHO JOMOIHSS APYT
Jpyra v MOCTENEHHO HACHIIIAsCh HOBBIMHU TeMaMU U paszjienamu. JlaHHbINA yueOHBbIH
Kypc SIBIISIETCSI MHTETPATHBHBIM, TOCKOJNBKY OOBequHSET B cebe coaepikaHue
HECKOJIBKAX MAaTeMaTHYeCKHX IUCIUIUINH, TaKHuX Kak ainreOpa, TPUTOHOMETPHS,
MaTeMaTUYECKUI aHaIN3, TEOPHsI MHOXKECTB, MaTeMaTu4ecKas jioruka u apyrue. [lo
Mepe TOro Kak o0ydaromiuecs OBIaJeBalOT BCE 00Jiee MUPOKUM MAaTEMATHUYECKUM
anmaparoM, y HUX IMOCJIEI0BaTEIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJEIb PEAJbHONW CHUTYyalluW, MPUMCHATH 3HAHUS,
MOJIYYCHHBIE TIPU HM3YYCHUHM YYEOHOTO Kypca, I PEIICHUS CaMOCTOSITEIHHO
chOpMyYIMPOBAHHON MAaTeMaTUYECKOW 3a/Jadud, a 3aTeM WHTEPIPETUPOBATH CBOU
OTBET.

CopepxatenbHO-MeToANYECKass JIMHUS «YHucna U BBIYMCICHUS) 3aBEpLIACT
¢dbopMupoBaHUE HABBIKOB HCIIOJIH30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTo Ha YPOBHE OCHOBHOIO 001ero oopasoanusi. Ha ypoBHe cpeiHero ooiero
oOpa3oBaHus oco0oe BHUMaHuEe yaeiserca  (POPMUPOBAHUIO  HABBIKOB
paIMOHANILHBIX BBIYMCIICHUN, BKIIOYAIOMIUX B CEO0sl MCIIONBb30BAHUE PA3TMYHBIX
dbopM 3amucu YHCIa, YMEHUE JeJaTh NPHUKUIKY, BBITIOIHATH MPUOIMKEHHBIS
BBIUHCIICHHUS, OIICHUBATh YWCJIOBBIE BBIPAKEHHUS, pabOTaTh ¢ MaTEeMaTHYCCKUMH
KOHCTAaHTaMHU. 3HAaKOMbIE OOYy4alOIMMCS MHOXECTBA HATypalbHBIX, LEJBIX,
palMOHAILHBIX W JACHCTBUTENBHBIX  YHUCET  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUJIEKCHBIX 4HCel. B KaxIoM ©3 OTUX MHOXECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €My crhenupuYecKue 3agadud M OIepaluu: JeJCHHE HaleJo,
ONEPHPOBAHUE OCTATKAMH Ha MHOXECTBE LEJBIX YHCEN, O0COObIe CBOWCTBA
paIMOHATILHBIX M UPPAllMOHAIBHBIX YKCeN, apu(PMETHUECKUE OTepaIiii, a TaKxKe
M3BJICUCHNE KOPHS HATypajJbHOW CTEMEHW Ha MHOXKECTBE KOMILJICKCHBIX YHCEI.
brnarogapss mocnemoBaTenTbHOMY PACIIMPEHUIO KPyra HCIOIb3YEMbIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NMPUMEHEHHUsS ISl pElIeHUs] pa3inyYHbIX 3a/1a4
dbopMupyeTcst npeACcTaBiIeHUe O €IMHCTBE MAaTeMaTHUKU Kak HAayKd U €€ pojid B
MOCTPOCHUU MOJIETIEH peanbHOro MUpa, HIMPOKO HCIONB3YIOTCS 0000IeHue u
KOHKpETH3aIHSL.

Jluaust «YpaBHEHUS W HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUH BCEro
o0y4yeHHs Ha YpOBHE CpEIHEro oOIiero o0pa3oBaHUs, MOCKOIbKY B KaXXIOM
pasnene IlporpamMMmbl NpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3aj1ad. B
pe3ynpTaTe OOy4alolIUecs OBJAJCBAIOT PAa3IHMYHBIMU METOJAMHU  PEIICHUS
pallMOHANIBHBIX, HWPpPAllMOHAJBHBIX, IOKA3aTENbHBIX, JOrapu(PMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHI, HEPAaBEHCTB M CHCTEM, a TaKXe 3ajad,
cofepxamux mnapaMmerpol. llomydeHHBIE YMEHHS UIMPOKO HCIONB3YIOTCS TIpPU
UCCIIeIOBaHUU (DYHKIIUA C TIOMOIIBIO MPOU3BOIHOM, MPH PEIICHUU TPUKIIATHBIX
3aJ1a4 ¥ 337]a4 Ha HaXOXKJIEHWE HAauOOJBIITNX U HANMCHBIINX 3HAYCHUH (YHKITUH.



JlanHasi coneprkaTenbHas JIMHUS BKIIIOYAeT B ce0sl Takxke (PopMUpOBaHUE YMEHHIA
BBIIIOJIHATh ~ pacuéTel 1o  (opmynaM, npeoOpa3oBaHUS  PalMOHAIBHBIX,
UppaIMOHATBHBIX M TPUTOHOMETPHUECKHX BBIPAKCHHMM, a TaKKEe BBIPAKEHUH,
COJIEp)KAIMX CTENEeHH U Jjorapudmbl. braromaps W3ydeHUIO anredpanydyeckoro
MaTepuala MPOUCXOAUT AaibHEllIIee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPaKTHOTO
MBIIJIEHUsT 00yJarommxcs, GOpMUPYIOTCS HABBIKM JEAYKTUBHBIX PaCCyXICHHI,
paboTbl C CHUMBOJIBHBIMU (OpMamH, MPEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BUJI€ PABEHCTB M HEPABEHCTB. AlreOpa npeayaraet 3p¢GeKTUBHbIC
MHCTPYMEHTBI JUIS pELICHUS TPaKTUUYECKUX M €CTeCTBEHHO-HaydHbIX 3ajad,
HarJsiIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKa HAYKH.

ConepxxarenbHo-MeToauYecKass JMHMS «DyHKIMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYTMMH JUHUSMU y4eOHOTro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEN0BATEIBLHOCTD U3YUEHUs MaTepraina. M3yueHne cTeneHHou,
[IOKa3aTeJIbHOM, JIorapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOICTB
U rpaduKOB, UCTIOJIb30BaHUE (DYHKIMN OIS pEelIeHUs 3a7ad U3 JPYrux yudeOHBIX
IPEIMETOB U PEATIbHOW JKU3HU TECHO CBA3aHO KaK C MaTeMaTHYECKUM aHAJIM30M,
TaK U C pEHICHHEM ypaBHEHHI M HepaBeHCTB. [Ipu 3Tom Oonblioe BHHUMAaHHE
yaensiercs (OpMUPOBAHUIO YMEHHUS BBIPAXKaTh (POpMyJaMU 3aBUCUMOCTU MEXIY
pa3MYHBIMU BEJIMYMHAMHU, MCCIENOBAaTh IOJIyYCHHbIE (DYHKLUHH, CTPOUTH UX
rpadguku. Martepuan 3Tol cojiep>KaTeIbHON JTUHUU HAIICJICH Ha pa3BUTHE YMEHUH U
HaBBIKOB, MO3BOJISIFOIIMX BBIPAYKATh 3aBUCMOCTH MEXAY BETMUMHAMHU B PA3IUYHON
dbopme: aHanUTHYECKOMU, Tpaduueckoit u ciioBecHoU. Ero uzydeHue crnocoOCTByeT
Pa3BUTHUIO AITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OO0OOIIEHUI0 W
KOHKPETU3ALUU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenbHast JuHug «Hayana mMareMaTHyeckoro aHaiusay MO3BOJISET
CYLIECTBEHHO PaCIIMPHUTh KPYr Kak MaTeMaTHMYeCKUX, TaK M MPUKJIAJHBIX 3ajad,
JOCTYIHBIX OOYYAIOUIMMCS, TaK KaK y HHUX HOSBIISETCS BO3MOYKHOCTb CTPOHUTH
rpauKU CIOXKHBIX (DYHKUMH, ONpPENeNsATh HMX HauOOJbIIME W HauMEHbLINE
3HA4YEHUSs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
ycKopeHHusl TmporeccoB. JlaHHass coaepxaTelbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOCHMSI MAaTeMaTHYEeCKUX MOJENEH pealbHbIX CHUTYyaluH,
MO3BOJISIET HAXOAUTh HAWJTy4dllIee PELIEHUE B IPUKIIAHBIX, B TOM YHUCJIE COLIUAIILHO-
SKOHOMHUYECKHUX, 3a/]a4ax. 3HAKOMCTBO C OCHOBAMM MaTeMaTH4YECKOI'O aHaju3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOrO, (POPMAILHO-JIOTHYECKOTO U KPEATUBHOIO
MBILUICHUS, (POPMHPOBAHHIO YMEHMHM pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yJaromuecs: y3HatoT O BbIIAIOLIUXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJ€ PAa3BUTUS MAaT€MaTUKM KaK HayKH, U 00 uX
aBTOpax.



CopnepxaTteabHO-MeTOANYECKas: TUHUSA «MHOXKECTBa M JIOTMKa» BKJIIOYAET B
ce0s DJEeMEHTBl TEOPUM MHOXKECTB M MaTeMaTHYecKOol JIOrMKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS MPOHU3BIBAIOT BECH KYPC IIKOJIBHOW MaTeMaTHKU
U TpeasiaraloT HamOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIIOUIMN BCE pa3Jeibl
MaTeMaTUKu M €€ TNPUIOKEHHM, OHM CBA3BIBAIOT pPa3Hble MaTeMaTHYECKHE
JUCUUIUIMHBL W WX TpWIOKEHUus B enuHoe wenoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTh 0OYy4YarolleMyCsi TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTE€MAaTUKH U UCIOJb30BaTh €ro JJIsi BbIPAXKEHUS CBOMX MBICIEH.
JpyruM BakKHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CIeAyeT IpHU3HATh
CBOMCTBEHHYIO €l CTpOrOoCTh OOOCHOBAaHWUW W CJIEOBAaHUE OMPEACIIEHHBIM
OpaBWJiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTAMH
MaTEeMaTHYeCKON JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIJICHHS
0o0y4Jaromuxcs, N03BOJIIET UM CTPOUTH CBOM PACCYXKIIEHUS HA OCHOBE JIOTMUECKHUX
paBuil, POPMUPYET HABBIKA KPUTHUECKOT'O MBIIIIJICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHaIM3a»
PUCYTCTBYIOT OCHOBBI MaT€MaTHUYE€CKOIO0 MOJEIMPOBAHUS, KOTOpPHIEC MPHU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHHIO HABBIKOB TIOCTPOCHMSI MOJEIEH peajbHBIX
CUTyallMii, HCCIENOBaHUS 3THUX MOJENEH ¢ NOMONIbIO amnmapara ainreOpsl u
MaTeMaTHUYeCKOro aHajan3a, MHTEPIpETalud MOJyYEHHBIX pe3yibTaroB. Takue
3aJlaHnA BIUIETEHBI B K&XKIbIM U3 pa3/ieJIOB IPOrpaMMBbl, IOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca IIMPOKO HCHOJb3YyeTcs s PelIeHHs NpUKIagHbIX 3agad. [Ipu
pELIEHUH  peaIbHbIX  MPAaKTUYECKUX  3a7ady  oOydarolMecss  pa3BUBAIOT
HaOJI0aTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBarhcs,
UCIIONIb30BaTh ~ aHAJOTHIO, 0000ImAaTh ¥  KOHKPETU3WPOBATH  MpoOIeMy.
HesTenbHOCTh MO (POPMUPOBAHMIO HABBIKOB PELICHUS MNPUKIAIHBIX 3a1a4
OpraHu3yeTcsl B IpOIecce U3yUEHHs BCEX TeM y4eOHOro Kypca «Anredpa u Hadasia
MaTEMaTUYECKOIro aHAIU3ay.

Ha wusydyenne ydeOHOro kypca «AnreOpa u Hayala MaTeMaTHYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIENIO).



COJEPXAHUE OBYYEHMUA
10 KVIACC

Yuciia 1 BHIYUCICHUA

PaunonanbHpie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE APOOU, MPOLICHTHI,
OeckoHEeuHble Tepuonuueckue Apoou. [lpumenenue apodet U TPOIEHTOB IS
peleHus NPUKIAIHbIX 33/1a4 U3 Pa3JIMYHbIX OTPACIICd 3HAHUW U PEaJIbHOM KU3HHU.

JlencTBuTenbHbIE 4YMClia. PalMoOHaIbHBIE W UPpPAUMOHAJIBHBIE YHCIIA.
Apudmernueckue omepaudd ¢ JEHCTBUTENIBHBIMH  4HcIaMH.  Moayib
JEHUCTBUTENBHOIO YKCIa U €ro cBoicTBa. [IpubOImMKEHHbIE BBIUKMCICHUS, MTpaBUia
OKpPYTJIEHUs, IPUKUJIKA U OLICHKA Pe3yJIbTaTa BIYMCICHNMN.

Crenenp ¢ wenbiM nokaszareneMm. buHoM Herorona. Hcenonbs3oBanue
noaxosien (popmbl 3aMucu 1eUCTBUTENbHBIX YUCEN ISl PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEICTABICHUS TaHHBIX.

ApudmMerrnyeckuii KOpeHb HATYPAJILHON CTENEHHU U €r0 CBOMCTBA.

CreneHp C palMOHaJIbHBIM IIOKa3aTeieM W €€ CBOWCTBA, CTENEHb C
JNEHUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CoiictBa mnorapudma. JlecsTuuHble W HaTypajlbHbIE
Jorapu(mslL

CuHyC, KOCHHYC, TAHI€HC, KOTAaHT'€HC YHUCIIOBOTO apryMeHTa. ApKCUHYC,
APKKOCHHYC U ApKTAHI'E€HC YMCIIOBOr0 apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnectBa W TOXAECTBEHHBIE IMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHHUs. PaBHOCWIIBHBIE YpaBHEHHS M ypaBHEHUA-CIeACTBUA. HepaBeHCTBO,
pelIeHrue HEPaBEeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUS LIEJIBIX U APOOHO-PAIMOHAIBHBIX YPAaBHEHUN U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOM NEPEMEHHOM. JleleHne MHOrodsieHa Ha
MHOTOUJIeH ¢ ocTaTkoM. TeopeMa bezy. MHorousnens! ¢ neiabiMu Ko huiimeHTamMmu.
Teopema Buera.

[IpeoOGpa3zoBaHus YUCIOBBIX BEIPAKEHU, COIEPKAILNUX CTETIEHH U KOPHHU.

HppanmonansHbie YpaBHEHHS. OcHoBHbIE METOBI peleHus
HMPPALUOHAIBHBIX YPABHEHUM.

IToka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELICHUS ITOKA3aTEIbHBIX

YpaBHEHHU.
[IpeoGpazoBanue BeIpaXEHUM, COEPKALTUX JOrapr(PMBbI.
Jlorapudmudeckue YpaBHCHHS. OcHoBHBIC METO]TbI peIIeHUS

Jorapu(pMUUYECKUX ypaBHEHUU.
OcHoBHBIE TPUTOHOMETPUUYECKHE (bopMyIbI. [Ipeobpa3zoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellIeHne TPUroHOMETPUIECKUX YPABHEHHUM.



Pemienne cucreM nMHEHHBIX YpaBHEHHMM. Marpuia CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpeaenuTens MaTpUllbl 2X2, ero FreOMETPUYECKUN CMBICIT U CBOMCTBA,
BBIYMCJICHUE €r0 3HAYECHMS, NPUMEHEHUE OINPENECIUTENS ISl PEIICHHUS] CHCTEMBI
JUHEVHBIX YpaBHEHUU. PellleHne NPUKIAIHBIX 3a0a4 C IOMOIIBIO CHCTEMBI
JIMHENHBIX ypaBHEHUH. VcciaemoBanne MOCTpOCHHOW MOJEIU C MOMOIIBI0 MaTPHII
Y ONPENIEIUTETIEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIECJIEN PEabHOW CUTYAlMd C ITOMOILBIO
YPaBHEHUW U HEPABEHCTB. [IprMeHEHME ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 33]1a4 U 33a4 U3 pa3IMYHbIX 00J1acTel HAyKH U peaibHOU )KU3HU.

DOyHKUUHN U rTpaduKu

OyHKIMs, Ccrnocodbl 3amaHus (QyHKuuM. B3aumHO oOpaTHble (YHKIUU.
Komnosumus Qynkuuit. I'padux Qynkumun. DiaemeHTapHbIE NpeoOpa3oBaHUS
rpaduKoB G YHKIIUH.

OO6uacth ompeneneHus 1 MHOXKECTBO 3HaueHud pyHkumu. Hynu pyHkumu.
[TpomexxyTku 3HaKomocTosTHCTBA. UETHBIC M Heu€THBIe (yHKIMU. [lepuonnueckue
dbyukiuu. IIpomMexxyTku MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI
¢yukuun. Hanbonbiiee 1 HauMeHblee 3HaueHus: QYHKIIUN Ha IPOMEXYTKE.

JluneitHasi, kBaapaTU4Has W APOOHO-TMHEHHaAs (QYHKIMH. DJIEeMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapUKOB.

CrenenHast pyHKIMS ¢ HATypalbHBIM U IIE€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS N-0il CTeneH Kak GyHKIIMKA 00paTHOW CTENeHU
C HAaTypaJIbHBIM IIOKA3aTEJIEM.

[TokazarenbHast u jorapupmuueckas (QyHKIUHU, WX CBOMCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKIMI 17151 pelieHUs] ypaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONPENEIEHUE TPUTOHOMETPUUYECKUX
(G YHKIIUN YUCIOBOTO apryMEHTa.

QOyHKIUOHAIBHBIE 3aBUCUMOCTHM B PEABbHBIX MpOLIECCaX U  SBIICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHAJIU3a

[TocnenoBaTenbHOCTH, CIMOCOOBI 3ajaHusl IMocienoBaTenbHOCTe. Merton
MAaTeMaTU4YECKOW MHAYKIUA. MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIIEOBATEILHOCTH.
HcTopus BO3HUKHOBEHMSI MAaTEMaTHYECKOTO aHajM3a Kak aHalin3a OEeCKOHEYHO
MaJbIX.

Apudmernyeckas 1 TeoMeTpruecKas mporpeccuu. beckoHeuHo yObIBaroIast
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO YOBIBAIOLIEH reoMeTpuyYecKoil
nporpeccuu. JINHENHBIN U YKCIIOHEHIMANbHBIN pocT. Yucno e. @opmyia cioKHbIX
npoueHToB. Mcronp30BaHME NPOrPECCHM Il PEUIEHWS peajbHBIX —3a1ad
NPUKIIAHOTO XapaKTepa.



HenpepreiBHbIe ¢GyHKIIMM W WX cBoWcTBAa. TO4ykM paspbiBa. ACHMITOTHI
rpadpuxoB Qyuknuit. CoiicTBa (QyHKIIMH HEMpPEepBHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUIsl PEUICHUS HEpaBeHCTB. lIprMeHEHME CBOMCTB HEMPEPBIBHBIX
GyHKUMN U1 penieHus 3a1ay.

[lepBast u BTOpas mpousBoHbIe QyHKIMU. OnpeaeneHrue, reoMeTpUIeCKUi 1
(u3nUecKuil CMBICT TPOU3BOAHOM. Y paBHEHHE KacaTeIbHON K rpaduKy (QyHKIIMH.

[IpousBomHbIE  DJIEMEHTAPHBIX  (DYHKIIHIA. [Ipou3BogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3UIIMH (DYHKITHH.

MHoxecTBa U JIOTUKA

MHOKeCTBO, OInepanuyd HajJ MHOXKECTBAMU M HMX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHKO-MHOXKECTBEHHOIO — ammapara i
ONMCAaHUSI PEATbHBIX MPOLECCOB M SBICHUM, MPU PEUICHUM 331a4 U3 JIPYTrux
y4eOHBIX IPEIMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOTO OOBEKTA, CJE/ICTBHE,
JIOKa3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHUS.

11 KJIACC

Yucia v BBIYUCICHUSA

Hartypanbubie u nensie uncia. [[ppuMeHeHre TPU3HAKOB JETMMOCTH IEIbIX
yucen, HauOonpimui obmmid nemurens (ganee — HOJ]) m mammensbiee oOriee
kpatHoe (nanee — HOK), octaTtkoB mo moayito, ainropurma EBkiuaa st penieHus
3a/1a4 B LIEJIBIX YUCTIaX.

Kommnekcupie uwncna. AnreOpanueckass W TpUTOHOMETpHUecKas (HOpMBbI
3alUCU KOMIUIEKCHOT'O 4HCiia. ApuMeThuueckue omnepanuu ¢ KOMIUIEKCHBIMU
gucinamu. M300pakeHrne KOMILIEKCHBIX YHCEI Ha KOOPIWHATHON TUTOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHU M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YUCEN JIJIS pelieHus: (PU3NYECKUX U T€OMETPUUECKUX 3a/1au.

YpaBHeHUs M HEPABEHCTBA

Cucrema 1 COBOKYIMHOCTh YPABHEHUI U HEPAaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIEJCTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEM  TPUTOHOMETPHUUECKUX  YPaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHne TpuroHoMeTpuyeckux HEpaBeHCTB.

OCHOBHBIE METOJBI pEUICHUS T[OKa3aTeNbHBIX U  JIOTapU(PMUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUSI UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIIEHUS] CUCTEM M COBOKYIHOCTEU pallMOHAIbHBIX,
UPPALMOHAIIbHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPABHCHUH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.



[IpumeHeHne ypaBHEHHI, CHCTEM U HEPABEHCTB K PEIIEHUIO MATEMATHYECKUX
3a]a4 U 33/1a4 U3 pa3IMyYHbIX 00JIaCTeN HAYKU U peasIbHOM )KM3HU, HHTEpIIpEeTalus
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKUUHU U TPpapuKu

I'padux xommosumuum Gynkumii. ['eomerpuueckue o0Opasbl ypaBHEHUH U
HEPABEHCTB Ha KOOPJMHATHOM MIIOCKOCTH.

Tpuronomerpudeckue GyHKINH, UX CBOMCTBA U TpaduKU.

I'padrueckne meTonmpl pemieHus ypaBHEHMM W HEpaBeHCTB. | paduueckue
METO/IbI pEeLIEHUS 3a]1ay C mapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYyHKIUN 11 MCCICIOBAHUS TMPOIIECCOB H
3aBHUCUMOCTEW, KOTOpPbIE BO3ZHUKAIOT NMPU PEHICHUH 337ady U3 JPYTruX Y4eOHBIX
PEIMETOB U PEAIbHOM KU3HU.

Hayana maTemaTu4eckoro aHajausa

[IpumeHeHre Mpou3BOAHON K MCCIEIOBAaHUIO (PYHKIUA HA MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxxaeHrne HauboIbIIero 1 HaMMEHbIIEro 3HaUeHU N HeTTPePhIBHON
(GYHKIIMK HA OTpE3KE.

[IpumeHeHne NPOU3BOAHOM Ui HAXOXKIACHUS HAWIYYIIero pelieHus B
NPUKIAJAHBIX 337adax, Ui OIpEAeNIeHUs CKOPOCTH W YCKOpPEHHUs Mpollecca,
3aJlaHHOTO (OPMYIION WK TPahUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIiepBO0Opa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX (GyHKIUH. [IpaBuina HaxoXAeHUs IEPBOOOPA3HBIX.

HNurerpai. I'eomeTprudeckuii CMbICII HHTErpaia. Berancienue onpeaeaéHHoro
uHTerpania no ¢popmyne Herorona-Jleitonuia.

[IpumeneHrne wHTerpajga IS HaXOXKICHHS IUIOIAACH IJIOCKUX (QUTYyp H
00BEMOB T€OMETPUUECKUX TEJl.

[Tpumepsr pemennii  auddepeHManbHBIX ypaBHEHUN. MaremaTH4yeckoe
MOJEJMPOBAaHUE pEaNTbHBIX MPOIECCOB € MOMOUIbI0 AU depeHnamTbHbIX
YPaBHEHUM.



IUDTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA " HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIMI YPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00yUaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUUCKOTO O0IIECTBA, IPEICTABICHUE O MATEMaTHIECKIX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp
rpaxaaHcKoro  oOmiectBa  (BBIOOpHI, OMPOCKI W JAPYroe),  yMCHHE
B3aMMOJICIICTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIUSIMU ¥ Ha3HAYCHUEM;

2) MATPHOTHYECKOT0 BOCTIUTAHMS

c(OpMUPOBAHHOCTh POCCUMCKON I'pakIaHCKOW UIACHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE JTHX JIOCTIDKEHMM B JAPYrUX HayKaxX, TEXHOJOTusax, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSI:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCHUICKOro Hapona, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, ATUYECKOTO MOBEACHUSA, CBSI3AHHOTO C MPAKTUYECKUM
MPUMEHEHHUEM JOCTH)KCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OyayIero;

4) 3CTeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHUE K MHPY, BKJIIOYAs JCTETUKY MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH, paCCyKIEHNUN, BOCIPUUMYHBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3jIu4YHbIX BUJI0B UCKYCCTBA;

5) pu3uyeckoro BOCHUTAHMS:

chOpMHUPOBAHHOCTh yYMEHHS TMPUMEHSATh MAaTeMAaTHYEeCKUE 3HAHUA B
MHTEpEecax 3I0pOBOT0 U 0e30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE NHUTaHUE, COATIAHCUPOBAHHBIM PEXKUM 3aHATHUN U
OTJIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
IIPU 3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHON JIESITEIBHOCTBIO;

6) TPy10BOr0 BOCIIATAHMSA:

TOTOBHOCTh K TPYIdy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOHS, HHTEpPEC K
paznuuHbIM  chepam  mpodeccHOHANLHOM  JEATENIbHOCTU,  CBS3aHHBIM €
MaTE€MaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOD
Oynymieli mpodeccuu U Ppeaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTP K  MAaTreMaTH4eCKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HAa TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
Y4aCTHIO B PEUICHUH MPAKTUUYECKUX 3a7a4 MAaTEMAaTUUYECKON HAIMPaBICHHOCTH;

7) 3K0JIOrHYeCKOro BOCIIMTAHMSA:

c(hOPMHUPOBAHHOCTh  DKOJIOTMUECKOW  KYJIbTYpPhl, TMOHUMAHWE BIUSHUSA
COLIMATbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOJHONU U COIUATILHOU
Cpelbl, OCO3HAHHUE TI00ATILHOT'O XapaKTepa dKOJIOTUUECKUX MPOoOJIeM, OpUeHTaIUs
HAa TIPUMCHEHHE MaTEeMaTHMYEeCKUX 3HAHWUW JUIsl pelieHusl 3agad B 00JlacTv
OKpY>KaloIlel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIICHKM HX BO3MOKHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) meHHOCTH HAYYHOT O O3HAHMS:

c(OpPMUPOBAHHOCTh MHMPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIIECTBEHHOMN MPAKTUKH, TOHUMAHUE MAaTEMaTHIECKOM
HAyKU Kak cepbl 4eIOBEUECKON JIeATEIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAYUMOCTHU
JUISL pa3BUTHS IIUBWJIM3AIMU, OBJIAJICHUE SA3IKOM MAaTEMaTUKU U MAaTEMaTHYECKOMN
KyJbTYpPOU KaK CPEJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO
U UCCJIEIOBATENIbCKYIO ACATEIbHOCTh MHANBUAYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHHBEPCATIbHBbIE Y4eOHbIE 1eHCTBUS

ba3oBble joruyeckue AeMcCTBUA:

BBIBJISITh UM XapPAKTEPHU30BaTh CYIIIECTBEHHBIC MPU3HAKU MAaTEMaTUYECKHUX
OOBEKTOB, TOHATHUA, OTHOIICHUN MEXIYy TMOHATUAMH, (HOPMYyIUPOBATH
onpe/ieNIeHUs TIOHITUM, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Kiaccu(ukaiumy,
OCHOBaHMsI /i1 0000IIEHHS M CPAaBHEHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A;

BOCTIIpUHUMATh,  (HOPMYIUPOBaTh W  MOPeoOpa3OBBIBATH  CYXKICHHS:
yYTBEpAUTEbHBIE U OTPULIATEIbHBIEC, €MIMHUYHBIE, YaCTHBIE U O0IIKE, YCIOBHbIE;

BBIABJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(MpsiMbI€ U OT MIPOTHUBHOIO), BHICTPAUBATh apr'yMEHTAIIUIO, IPUBOJAUTH TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC CYXKJICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 perieHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BEIOMPATh HAanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSITEHHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBbie ucciieoBare/ibCKue AeiCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK WCCIEI0BATEIbCKANA WHCTPYMEHT TIO3HAHUS,
dbopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYUE,  MPOdIIEeMY,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (DOPMHpPOBATH THUIIOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3UITHIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSATEIHLHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICOBAHUE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKoro 00beKTa, IBIICHUS, TIpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y OOBEKTaMHU, SBJICHUSIMHU, TPOIECCAMU;

CaMOCTOSITETTLHO (POPMYIUPOBaTH OOOOIIEHHS] W BBIBOJBI MO PE3yJIbTaTaM
NPOBEAEHHOTO  HAOJMIOJNCHUS, WCCICAOBAHHUS, OIEHWBAaThH  JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IICHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCA, a TaKKe BbIIBUTATh
MPEINOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanueii:

BBISIBJIATH JA€PUIIUTH MH(OpPMAIMK, TaHHBIX, HEOOXOAUMBIX JIJII OTBETAa Ha
BOTIPOC U JJIS PEIICHHUS 3a7a4H;

BbIOMpATh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATD,
CHUCTEMATU3UPOBATh M HHTEPIIPETHPOBATH WH(DOPMAITHIO PA3THIHBIX BHIOB U (OpM
MIPEICTABIICHUS;

CTPYKTYpPHUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B pa3iUyHBIX (opmax,
WJUTIOCTPUPOBATh TpauyuecKy;

OIICHUBATh HaJE&KHOCTD uHbopMaIu 1o CaMOCTOSITETTLHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eHCTBHUS

OO0wmenue:

BOCIPUHUMATH U (DOPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJIAMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U IIACBMEHHBIX TEKCTaxX, JaBaThb IIOSICHEHUS II0 XOJy peLIeHus 3aJadH,
KOMMEHTHPOBATH IMOJTYyYECHHBIA PE3YJIbTAT;

B XO0JIe¢ OOCYXIEHMsI 3aJ1aBaTh BOMNPOCHI IO CYHIECTBY OOCYKIAE€MOU TEMBI,
npoOJieMbl, pelIaeMoil 3aiadd, BbICKA3bIBaThb WJEH, HAIEIEHHbIE HAa IOMCK
pEelIeHUsl, COIIOCTABIATh CBOM CYXKICHHUS C CYXICHUAMHU JPYIMX YYaCTHUKOB
auanora, oOHapyKUBaTh Pa3IMYUe M CXOJICTBO MO3MIMM, B KOpPpeKTHOU (opme
(opMynHpOBaTH Pa3HOIIACUsl, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a7a4M, dKCIIEPUMEHTA, UCCIIEN0BaHus,
IPOEKTa, CaMOCTOSTENILHO BbBIOMpaTh (hOopMaT BBICTYIUIEHUS C Y4ETOM 3ajay
pe3eHTaIMd U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1elicTBUS
Camoopranusanus:



COCTAaBIIAThH IUIAH, AJITOPUTM PEIICHUS 3a7a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4€TOM UMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTHPOBATh BApHUAHTHI PEIICHUH C y4ETOM HOBOM MHGOPMAITHH.

CaMOKOHTPOJIb, MO OHAIbHBIN MHTEJIEKT:

BJIaJIeTh  HABbIKAMU  TIO3HABATEIbHOW  pedieKCMu  Kak  OCO3HAHUSA
COBEPIAEMbIX JTEUCTBHA M MBICIUTEILHBIX MPOIECCOB, UX PE3YJILTATOB, BIAICTh
crocobamMu CaMOMPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pelieHUs
MaTEMaTHYECKOU 3aJ1a4U;

PEBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a]auH,
BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBUSAM, OOBSICHATH PUYNHBI
JOCTIKEHUS WIA HEIOCTIKCHUS PE3yJIbTaTOB JIEATEILHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1eATEJIbHOCTD:

MOHUMAaTh U HMCIOJb30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBUyaIbHON
paboOThl MpU pelIeHHH Y4eOHbIX 3a7ad, MPUHUMATh 1€Jdb COBMECTHOMU
JESATENBHOCTH, TJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pPalOTHI, paclpeaeisiTh
BUJIBI pabOT, IOrOBapUBaTHCA, 00CYXKAATh MPOIIECC U Pe3yJIbTAaT PadOThl, 00001aTh
MHEHHS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (00CYykIeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH
CBOM JICUCTBHS C IPYTMMH YJICHAMU KOMaH/IbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIa/1a
B OOHmMHA TPOAYKT MO KPUTEpUSIM, CPOPMYIUPOBAHHBIM  y4aCTHUKAMHU
B3aMOJICUCTBHUSL.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kjacce oO0y4aromuics TOJYYUT CICTYIOIIHE
peIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hadyajla MaTeMaTHYECKOr0 aHAIN3a»:

Yucia v BbIYUCICHUSA

CBOOOJIHO OIEPUPOBATh MOHATUSAMU: PALMOHAIBHOE YHUCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, NPOLEHThl, HWPPALMOHATIBHOE YHUCIO, MHOXECTBA
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb IEHUCTBUTEILHOTO YHCIIA;

OPUMEHATh JApOoOM W MPOLEHTHI ISl PEIICHHUs] MNPUKIAJAHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU,

OPUMEHATh NPUOIMKEHHBIE BRIUUCICHUS, TPaBUiIa OKPYTIJICHHS, IPUKUJIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOZAHO ONEpUpPOBATh IOHATHEM: CTENEHb C LEJIbIM I[IOKa3aTelieM,
UCMOJIb30BaTh MOAXOSAIIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN [l PELICHMUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOZHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKUN KOPEHb HaTypajbHOU
CTEIICHHU;

CBOOOZHO ONEPUPOBATH MOHATUEM: CTENEHb C PALlMOHAIBHBIM MOKA3ATENIEM;

CBOOOJIHO OMNEpPUPOBATH MOHATHUAMHU: JIOTAapU(PM 4YHUCHA, ACCATUUYHBIE U
HaTypajbHbIE JOrapu(MBbI;

CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCMHYC, TAHI€HC, KOTaHTEHC
YUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUAMU: APKCHUHYC, APKKOCHHYC M apKTaHTE€HC YHUCIOBOTO
aprymeHTa.

YpaBHeHUs1 M HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATh NMOHATHUAMM: TOXKJECTBO, YpPaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIC YPABHEHUS U YPaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIE METOAbl PEIICHHUS pPALHOHAIBHBIX W APOOHO-
pallMOHANIBHBIX YPAaBHEHHWH, NPUMEHATh METOJ HWHTEPBAJIOB JJIsl pPELICHUS
HEPAaBEHCTB;

CBOOOAHO OMNEPUPOBATH MOHATUAMH: MHOTOWIEH OT OJHOW IMEepEeMEHHOM,
MHOT'OWJIEH € LEIbIMH KO3(P(PULIHEHTaMH, KOPHU MHOTOWIECHA, IPUMEHATD JICTICHHUE
MHOI'OYJIEHA HAa MHOIOYWIEH C OCTAaTKoM, TeopeMy be3dy u teopemy Buera mis
penieHus 3a1ad;

CBOOOJIHO OMEPUPOBATh TMOHSATUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpulla, ONPENEIUTENs MaTpHUlbl 2 X 2 M €ro IEOMETPUYECKUI CMBICI,
UCIIOJI30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 Jid BBIYUCICHUS €r0 3HAYCHMS,
OPUMEHATh ONPEACIUTENN U1 PELICHUS CHCTEMbl JIMHEHHBIX ypaBHEHUH,
MOJZIEIIMPOBATh pEabHbIE CUTYALMHU C ITOMOIIBI CUCTEMBI JUHEHHBIX YPAaBHEHU,
HCCIEN0BaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONpPEIEIUTENEH,
MHTEPHPETUPOBATh MOJY4YEHHBIN PE3YyJIbTAT;

UCIOJb30BaTh CBOMCTBA JEHCTBUM € KOpPHSAMH [Uid IpeoOpa3oBaHMs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BAHNS YUCIIOBBIX BBIPDAKEHUH, COJEPKAIINX CTEIEHH C
palMOHATIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BAaTh CBOICTBA jgorapu(pmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOAHO ONEpUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, IOKa3aTelIbHbIE U
norapupMuUUYecKue ypaBHEHUS, HAXOAUTh UX PELICHHsI C TIOMOIIbIO PAaBHOCHIIbHBIX
NIEPEXOJI0B MUJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI Al TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUN;

CBOOOJIHO OMNEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
NPUMEHATh HeoOXoaumble  (OpPMYNBbl Ui PEUICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICTUPOBATh peajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIPQKCHUS, YPaBHEHHs, HEPABEHCTBAa 10 YCIOBUIO 3a/a4M, WCCIEI0BATh
IOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BAaHUEM armapara ainreOphl.

DOyHKUUHU U rpaduKu:

CBOOOJIHO OINEpUPOBATh MOHATUAMM: (PYHKLHSA, CIIOCOOBI 3aMaHus (pyHKUHUH,
B3aMMHO oOpaTHble (QYHKIUUA, KoMmo3uuus GyHKUuM, rpaduk GyHKIMH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpa3oBaHusl rpaduKoB G yHKIIHII;

CBOOOAHO OMEPUPOBATH MOHATUSIMHU: OOJIACTH OMNpPENETCHUSI U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATh TMOHATHAMHU: UYETHBIE W HEYETHbIE (PYHKIUH,
nepuogndeckue (PyHKIMM, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAKCUMYMBI U
MUHUMYMBI (DyHKIIMU, HaumOOJblllee W HaWMEHbIee 3HaueHWe (QyHKUMU Ha
IPOMEXKYTKE;

CBOOOZHO OIEPUPOBATH MOHATUAMU: CTENEHHAass (PYHKIMS C HATypajdbHBIM U
[ENbIM TOKa3aTeneM, rpauk CTeneHHOW (DYHKIMH C HATypaJbHBIM U LEIBIM
nmokasaresyieM, rpauK KOpHS n-od CTENeHU Kak (YHKIHH OOpaTHOW CTEMEeHH C
HaATypaJbHBIM ITOKa3aTeIeM;

OTepUPOBATh TOHATUSMU: JIMHEWHAs, KBaJgpaTHUUHAas W APOOHO-TMHEITHAs
(G YHKIIMH, BRITIOTHATH 2JIEMEHTAPHOE UCCIIEIOBAHUE U TTIOCTPOCHHE UX TPa(hUKOB;

CBOOOJIHO ONEPUPOBATh MOHATHSIMH: TOKa3aTelbHAs W JIOTapuMUYECKas
GyHKIIMK, WX CBOWCTBA M TpaduKH, HCIONB30BaTh WX TpadUKU ISl PEUICHUs
YPaBHECHU;

CBOOOJTHO OMEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTD,
oTpezieNIeHre TPUTOHOMETPUYECKUX (DYHKIIMI YMCIOBOTO apryMeHTa;

UCIONIb30BaTh rpadukd (GYHKUUNA JAJI1  UCCIIENOBaHUS TPOIIECCOB U
3aBUCHMOCTEN MpU PEIICHUH 3a/1a4 U3 APYTruX y4eOHBIX MPEIMETOB M PeabHOM
KU3HU, BBIpAXKATh POpMYySIaMU 3aBUCUMOCTH MEXKI1Y BEIMUHMHAMMU;

Hauana maTeMaTH4eCKOro aHAJIN3Aa:

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: apuPMeThyeckas M TreoMeTpuyecKas
nporpeccusi, 6eCKOHEUHO yObIBarolIasi reOMEeTpUUecKasi Mporpeccus, TMHEUHbIN U
AKCIIOHCHIIMATILHBIA POCT, GOpPMYyJIa CI0KHBIX MPOLIEHTOB, UMETh MIPEICTABICHUE O
KOHCTaHTE;

UCTIOJBh30BaTh MPOTPECCHM TSl PEUICHHS pPealbHBIX 33734 MPHKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHSIMU: TIOCIIEIOBATEILHOCTD, CIIOCOOBI 33JaHUS
MOCJIEIOBATEIIbHOCTEM, MOHOTOHHBIE M OrPAaHHYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHHMS MATEMATHYECKOrO0 aHajlM3a KakK aHaiu3a
OCCKOHEUYHO MAJIBIX;

CBOOOIHO OMEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIE (DYHKIIUU, TOUKU pa3pbiBa
rpaduka GyHKINH, aCHMITOTHI rpapuka PyHKIINY;

CBOOOZHO OMNEpPHpPOBATH TMOHSATHEM: (YHKIUS, HEMpepbhIBHAS HA OTpPE3KeE,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUI JIJIs1 PEIICHUS 3a/1a4;

CBOOOAHO ONEpPUPOBATH TMOHATUAMM: TIEpBasi M BTOpas MPOU3BOAHbBIC
dbyHKIIMU, KacaTenbHas K rpaduky QyHKITNY;

BBIYUCIISATh MTPOU3BOJHBIE CYMMBbI, IMPOU3BEAEHUS, YACTHOIO U KOMIIO3ULUU
IBYX (DYHKIIHHA, 3HATH TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUN CMBICT MPOU3BOAHON MJis
pelIeHus 3a1ay.

MHokecTBA U JIOTHKA:

CBOOOAHO  ONEpPUPOBATH  MOHATUSIMU:  MHOXECTBO,  OMNEpalMu  Haj
MHOKECTBAMH;

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN amnmaparT JJisi OMUCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJIEHUH, IPH PEIICHUH 337a4 U3 APYruX y4eOHBIX IPEIMETOB;

CBOOOAHO OIEPUPOBATh MOHATUAMM: OIPEACICHUE, TEOpEeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOr0 OOBEKTA, T0KA3ATENbCTBO, PABHOCUIILHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonimy oOyuyenuss B 11 kiyacce oOydaromuics TMOMYYUT CIECAYIOIIHUE
IpeIMETHbIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMbl y4eOHOTO
Kypca «Anredpa u Hadyajla MaTEMaTUYECKOTO aHAIN3a:

Yucia v BHIYUCICHUS

CBOOOJHO OMEepUpPOBaTh NOHATUIMU: HATYPATLHOE U 11E€710€ YU CII0, MHOYKECTBA
HaTypaJIbHBIX U LEIbIX YUCEN, UCIOJb30BaTh MPU3HAKU JEIUMOCTH LIEJIBIX YUCE,
HO/I n HOK HarypasbHBIX 4ucen i peuieHus 3a7ad, NPUMEHSTh alrOpUTM
EBxnuna;

CBOOOAHO OMNEpPHPOBaTH IMOHATUEM OCTAaTKa MO MOAYJI0, 3alKChIBATH
HATypaJIbHbIE YHCIIA B PA3JINYHBIX O3ULIUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOAHO OINEpPUPOBATh MOHATUSMH: KOMILJIEKCHOE YHUCIO U MHOYKECTBO
KOMIUJIEKCHBIX YHUCEJN, TMPEACTaBIATh KOMIUIEKCHBIE YHUCJIAa B alreOpanyeckod u
TPUTOHOMETPUYECKON (DopMe, BBIONHATH apu(PMETHUECKUE OINepallud ¢ HUMU U
n300paxaTh HA KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHUs1 M HEPABEHCTBA:



CBOOOAHO ONEpUpOBaATh MOHATHUSAMH: HPPALMOHAIbHBIE, MOKAa3aTelIbHbIE U
AorapuMUUYECKUE HEpPABEHCTBA, HAXOAWTh UX PpEUIEHHs C  IOMOIIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYIIECTBJIATH OTOOpP KOpHEW TMpU pEIIEHUHd TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOAHO OIEpUPOBaTh MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OPMYJbl sl  PEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOAHO ONEpUPOBATH MOHITUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBHS, HAXOINUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH palMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTEIbHbIX U
norapupMUUYECKUX ypaBHEHUH U HEPABEHCTB;

pewaTb panuyoHaNbHbIE, UPPALMOHAIILHBIE, IIOKa3aTENbHBIE,
JAorapupMUYEecCKUe U  TPUTOHOMETPUUYECKUE YPaBHEHHMS U  HEPaBEHCTBA,
cozepKalme MOAYJIHA U IapaMeTPhL;

IPUMEHATH IpauUecKUe METOJIbI ISl PELLICHUSI YPaBHEHUN U HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJIENIUPOBATh pEalbHbIE CHUTyallMd Ha SA3bIKE€ aireOpbl, COCTABISTH
BBIDAKCHUSA, YPABHEHHUs, HEPABEHCTBA M HUX CUCTEMBbI II0 YCIOBHUIO 3a1adyH,
MCCJEeI0OBAaTh IOCTPOEHHBIE MOJIETM C MCIOJB30BaHUEM ammapara aireopsl,
UHTEPIPETUPOBATH ITOJIYYEHHBIN PE3YJIIbTAT.

DOyHKUUHU U rpaduKu:

CTpOUTh TpadUKH KOMIO3UIMH (PYHKIUIA C MOMOIIBIO 3JIEMEHTAPHOIO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH JIBYX (PYHKIUHA;

CTPOMUTH FEOMETpUYECKHE 00pa3bl ypaBHEHUI U HEPABEHCTB HA KOOPAUHATHOM
IIJIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH MOHATHSAMM: TIpaUKU  TPUTOHOMETPUUYECKUX
dyHKUMT;

OPUMEHATh (QPYHKUMU I8 MOACTUPOBAHHUS UM HCCIEJOBAHUS PEabHBIX
IIPOLIECCOB.

Hayana MmareMaTu4ecKoro aHajmsa:

UCIOJIb30BaTh IPOU3BOAHYIO JJISl UCCIEN0BAaHUS (YHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HaXOJIWUTh HauOOJIbLIEE U HaUMEHbLIee 3HaUCHUs (PYHKIMU HETIPEPhIBHON HA
OTpE3KE;

UCIIONIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUSA HAWIydIIEro peleHus B
IIPUKJIAHBIX, B TOM YHMCIIE COLMAIBbHO-D)KOHOMUYECKUX, 3a7a4ax, IJIs ONpPeaeIcCHU s
CKOPOCTH M YCKOPEHHUS Mpoliecca, 3aJaHHOro (GopMyioil mim rpagukom;



CBOOOZAHO ONEpUpOBaTh MOHATHUSAMHU: MEpBOOOpa3Hasg, ONpPeNEIEHHBIM
UHTETpajl, HAaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Herorona-Jleitonuna;

HAXOAUTh IUIOIIA/IN TIIOCKUX (UTYP U 00BEMBI TEJ C TOMOLIBIO UHTErPasa;

UMETh MPEJCTaBICHHE O MaTeMaTUYECKOM MOJEIUPOBAaHWHM Ha IPHUMEPE
cocTaBlieHUs TU(PPepeHInATbHBIX YPABHEHU;

pelars NpUKIaJHbIE 33Ja4d, B TOM YHCIE COLUAIBHO-3KOHOMHUYECKOIO U
(¢u3nyeckoro xapakrepa, CpeiCTBaMU MaTeMaTHUECKOr0 aHaIn3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KoanuecrBo yacos JIEeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
n/n MPOrpaMMbI Bcero Konrpoabuete | Mpakririeckite oOpa3oBare/ibHbIE
padoThI padoThI pecypest
MHO0K€eCTBO JE€HCTBUTENIbHBIX YUCET.
1 MHorousnensl. PalinoHaneHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTeMbl TMHEMHBIX
YpaBHEHUI
5 @®ynkuuu v rpapuku. CrenenHas QyHKIUS C 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTnuecKuii KOPeHb N-0i CTEIIECHHU. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenpHast ¢pyHkmwms. [lokazaTenbHbIE 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
JlorapudmMudeckre ypaBHeHUs
5 TpuroHomerpuyeckue BbIpaKeHUs U 29 1
YpaBHEHMS
[TocnenoBaTeIbHOCTH U IPOTPECCUU 10
HenpepsiBubie pynkuuu. [IpousBonnas 20 1
9 [ToBTOpeHue, 06001IeHNE, CHCTEMATHU3ALIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KounuecrBo yacos DJIEeKTPOHHBIE
Ne HanmeHnoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpamMMbl Bcero Konrponeusre | - Hpaxtirseckue o0pa3oBare/bHbIe
padoThI padoThI pecypenI
1 HccnenoBanue GyHKIUH € TOMOIIBIO 99 1
IPOU3BOIHON
2 [TepBooOpa3Hasi u HHTETrpaj 12 1
3 I'padpuku TpUroHOMETPUYECKUX (PYHKIHUIA. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppanunonanbHbIe, TOKa3aTeNbHbIC U 24 1
norapupMuIecKre HepaBeHCTBA
5 KommuiekcHble uncna 10
6 HartypanbHble u 1enblie yncia 10
CucreMbl palliOHATBHBIX, HPPAITHOHAIBHBIX
7 MOKa3aTeNbHBIX U JOrapru(PMUUIECKIX 12 1
YPaBHEHUI
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 0000LIIEHNE, CUCTEMAaTU3aLUs 16 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







HOYPOYHOE INTAHUPOBAHHUE

10 KUJIACC
KosnuecrBo yacos DJIEeKTPOHHBIE
Ne undposBbie
W Tema ypoxka Beero Konrpoabubie | IlpakTuueckue oGpasoBaTeTbHbIE
padoThI padoThI pecypest
1 MHoecTBO, Oonepanuu HaJ MHOKECTBaAMU U 1
HX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpumeHenne TeOpeTHKO-MHOXKECTBEHHOT'O 1
ammaparta JiJIsl pelIeHus 3a1a4
Panmonanpabie yncia. OOBIKHOBEHHBIC U
4 JECTUYHBIC IPOOU, TPOIEHTHI, 0ECKOHEUHBIE 1
MEPHOINYECKUEC TPOOH
Pannonanpubie uncina. OOBIKHOBEHHBIE U
5 JeCATHYHBIE IPOOHU, TPOIIEHTHI, 0ECKOHEUHBIE 1
TIePUOMYECKUE IPOOH
6 [Ipumenenue npo6eii v MPOLIEHTOB JJIs 1
peuIeHust MPUKIagHbIX 3a1a4
7 [Ipumenenue npobeii U MPOLIEHTOB JIA 1
pELICHHS MPUKIIATHBIX 330249
8 JleiicTBUTENbHBIE YHCIa. PalluoHaIBLHBIC U 1
MppaloHaIbHbIE YK CIa
9 ApudmeTnueckue onepanuu ¢ 1
JMEeUCTBUTEILHBIMHI YU CIIAMU
10 Mopaynb JeCTBUTENBHOIO YU CIIA U €r0 1

CBOMCTBA




11

[TpuOmxEHHBIC BRIYKCIICHUS, TIPaBUIa
OKPYIJICHHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHU I

12

OCHOBHBIE METO/IbI PEUICHUS LEJbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUH U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PEILIEHUS LIETbIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS I[ETIbIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH U
HEpaBEHCTB

15

MHoOro4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHnue MHOTO4JIeHa HA MHOT O4JIEH C
octatkoM. Teopema besy

16

MHoro41eHsI ¢ eJbIMU Kod pduninentamu.
Teopema Bueta

17

Pemenue cucrem TMHEWHBIX YPaBHEHUN

18

Pemenune cucrem TMHEWHBIX YpaBHEHUHN

19

Martpuna cucTeMsl TMHEUHBIX YPaBHEHHUI.
Onpenenurens MATPULIBI 2X2, €ro
reOMETPUYECKUI CMBICII U CBOICTBA;
BBIYUCIICHHE €T0 3HA4CHUS

20

OnpenenuTens MaTpULbl 2X2, €ro
reOMETPUYECKUI CMBICI U CBOMCTBA;
BBIYHCIIEHUE €r0 3HAUEHUS

21

[Ipumenenue onpenenuTens s peueHus
CHCTEMBI JIMHENUHBIX YPABHEHUI




22

Pemenne npukiagHbIX 3a1a4 ¢ MOMOIIBIO
CHUCTEMBI JJUHEHHBIX ypaBHEHUM

23

Pemenne npukiagHpIX 3a/1a4 ¢ MOMOIIBIO
CHCTEMBI JINHENHBIX YPABHEHUI

24

KonTtponbsHas pabota: "PannonanbHbie
ypaBHEHHS U HepaBeHCTBA. CHCTEMBI
JUHENHBIX ypaBHEHUI"

25

@OyHKIMS, CIOCOOBI 3a1aHusT QYHKIIUH.
B3aumno o6patabie pynkuuu. Kommosunus

GbyHKIUH

26

I'padux pyHkumum. DnemMeHTapHbIE
npeodpazoBaHus rpauKoB HyHKIUN

27

OO6nacTh onpeeneHus i MHOKECTBO
3HaueHuil pynkuuu. Hymu ¢pyHkuum.
IIpomexxyTkH 3HaK MOCTOSAHCTBA

28

YéTHble 1 Heu€THBIC (PYHKIHH.
[lepuoanueckue pynkuun. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITUH.
HaubonbIiee 1 HauMeHblIee 3HAUCHHUE
(YHKIMM Ha IPOMEKYTKE

30

Jlunelinasi, KBajpaTH4Has U APpOOHO-
AuHenHas QyHKUuu

31

DJIeMEHTapHOE UCCIICIOBAHUE U TOCTPOCHUE
rpaduKOB ATHX QYHKIUI

32

DneMEeHTapHOE UCCIIEI0BaHUE U IOCTPOCHUE
rpauKoB ATUX QYHKIHH




CreneHsb C IeIbIM ITI0Ka3aTelIeM. buHoM

33
Hsrorona

31 CrerneHs ¢ nenbmM nokasareneMm. buaom
HeroToHa

35 Crenennast QyHKIHS ¢ HATypaJbHBIM
HensIM nokasareneM. E€ cBoiicTBa u rpaduk

36 Kontponbshas pabora: "CreneHnast GyHKIuUS.
E€ cBoiicTBa u rpaduk"

37 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIEHU U €0 CBOMCTBA

38 ApupmeTnueckuii KopeHb HaTypaJbHON
CTEIIEHU U €r0 CBOWCTBA

39 [IpeobpazoBaHus YN CIOBBIX BHIPAKEHUIH,
COZIEpKAIIUX CTEIIEHU U KOPHU

40 [IpeoOGpazoBaHust UM CIOBBIX BBIPAKEHUH,
COJEpKAILMX CTEIIEHU U KOPHU

41 [IpeobpazoBaHus YMCIOBBIX BEIPAKEHHIH,
COJepKAIlMX CTENEHU U KOPHU
WppaunonansHbie ypaBHeHUs. O CHOBHBIE

42 METOABI PELIEHUS UPPALMOHATIBHBIX
YPaBHEHUI
WppannoHansHbie ypaBHeHUs. O CHOBHBIE

43 METO/IbI PEIIEHUS HPPALMOHAIBHBIX
ypaBHEHUH
Wppanuonanbable ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPAIIMOHAIBLHBIX

ypaBHEHUMN




PaBHOCHIIBHBIE ITEPEXO0/IB] B pELICHUU

45 WppaloHaIbHBIX YPaBHEHUN

16 PaBHOCHIIbHBIE TIEPEXO/IBI B PELLICHUHT
UppalnoHaJbHbIX YpaBHEHUN

47 PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUT
HppaIoHaIbHBIX YPaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/IBI B PEILICHUT
UppalMoOHaIbHBIX YPaBHEHUN
CaoiicTBa 1 rpaduk KOpHs N-0i CTENEHH Kak

49 (byHKIIMU 0OpaTHOM CTENEHU C HaTypaJbHBIM
nokaszaTesneM
CaoiicTBa 1 rpaduk KOpHs N-0i CTEeHH Kak

50 (hyHKIIMKA 0OpaTHOM CTENEHU C HaTypaJbHbIM
roKas3aTenem
Kontponbshas padora: "CBolicTBa u rpaduk

o1 KOpHs n-0i1 crenenu. MppanuonanbHbie
ypaBHEHHS"

59 Crenenb ¢ paliuOHaJIbHBIM I10KA3aTENIEM U €€
CBOMCTBA

53 CreneHb ¢ paliMoHaJbHBIM ITOKa3aTeNIEeM U e€
CBOMCTBA

54 CreneHb ¢ paliuOHaIBLHBIM MTOKA3aTENEM U €€
CBOWCTBA

55 [ToxazaTenbHast GyHKIMS, €€ CBONCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIHH IS

peLIeHNs ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUH 115

57 & 1
peleHus ypaBHeHUI

58 [TokazarenbHble ypaBHeHHsI. OCHOBHBIE 1
METO/IbI PEIICHHUs TOKa3aTeIbHBIX YPaBHEHUH

59 IToka3zarenbHble ypaBHeHHsI. OCHOBHBIE 1
METO/IbI PELICHHUs TOKAa3aTeIbHBIX YPaBHEHHH

60 [Toka3zatenbHble ypaBHeHUs. OCHOBHBIE 1
METO/Ibl peIIEHUS I0KA3aTeNbHbIX YpaBHEHUN

61 KonTtponbHas pabora: "[lokasaTenbHas 1
¢yukuus. [lokasarenbHbie ypaBHeHUS"

62 Jlorapudm uncna. CoiicTBa norapupma 1

63 Jlorapudm uncna. CoiicTBa norapupma 1

64 Jlorapuwm uncna. CoiicTBa norapugma 1

65 JlecsaTHYHBIC M HATYpasbHBIC JOrapu(mbl 1

66 JlecsiTHIHBIC U HATYpaJIbHBIE JOTapr(PMbI 1

67 [IpeoGpa3oBaHue BBIpaKECHHIA, COIEPKATINX 1
Jorapumbl

68 [Ipeobpa3zoBaHue BbIpaXKEHUH, COAEPHKALINX 1
J0rapupmbl

69 IIpeoGpa3oBaHue BbIpaXK eHUM, CollepKaIINX 1
norapudmpl

70 Jlorapupmuueckas pyHKuusl, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuyeckas GyHKIus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIUA IS 1

peleHns ypaBHEHUN




Hcnonp3oBanue rpaduka GyHKIUH 115

& pellieHus ypaBHEHUN
Jlorapupmuueckue ypaBHeHus. OCHOBHbIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX
ypaBHEHUH
Jlorapudmuyeckne ypaBHeHUs. OCHOBHBIC

75 METO/Ibl PEIIEHUS JOrapu(PMUIECKUX
YpaBHEHUH
Jlorapupmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHUS JIoTapu(PMUYECKUX
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUHT
Jorapu(pMUYECcKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TEPEXO/IbI B PEILIEHUU
Jorapu(pMUYECKIX YpaBHEHUN

79 KonTtponbshas pabora: "Jlorapupmuueckas
¢byukuus. Jlorapugmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT'€HC
YHCIIOBOI'O apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC U KOTAHT€HC
YHCIOBOrO apryMeHTa

82 ApKcHHYC, apKKOCUHYC M ADKTAHI'€HC
YHUCJIOBOI'O apryMeHTa

83 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCJIOBOI'O apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

84 OIpeNeTICHHE TPUTOHOMETPUIECKIX (PYHKIIUN

YHUCJIOBOTO apryMEHTa




Tpuronomerpuieckasi OKpy>KHOCTb,

85 OIpeNeTICHHE TPUTOHOMETPUIECKIX (PYHKIIUN 1
YHCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIbI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BbIpaKeHUI

91 [IpeobpazoBaHue TPUrOHOMETPUUECKUX 1
BBIpa)KEHHUI

92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIpaKEHUI

93 [IpeobpazoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

94 Pemienue TpuroHoMeTpUUECKUX ypaBHEHUN 1

95 Pemenue TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenue TpuroHomMeTpudecKuX ypaBHEHUI 1

97 Pemenne TpuroHOMEeTpUYECKUX ypaBHEHUN 1

98 Penrenyne TpUroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemenne TpuroHOMETpUYECKUX ypaBHEHUH 1

100 Penrenme TpUroHOMeTpUYECKUX YpaBHEHUN 1
KonTtponpHas padota: "TpuronoMmerpudeckue

101 BBIPA)KEHUSL U TPUTOHOMETPHUUECKHUE 1

ypaBHEHHS"




ITocnenoBaTenbHOCTH, CIIOCOOBI 3aTaHUs

102 nociieqoBarTeabHocTel. Meron
MaTeMaTUYeCKON MHTyKIIUH
MOHOTOHHBIE U OTpaHUYEHHBIE

103 rocieaoBaTenpHoCTU. McTopus ananmza
OECKOHEYHO MaJIbIX

104 Apugpmerrueckas mporpeccHs

105 I'eomerpuueckas nporpeccus

106 beckoneuHo yObIBarolas reoMeTpudecKas
nporpeccus

107 CymMma 0ecKOHEYHO yOBIBAFOIIICH
reOMEeTPUYECKON MPOrpeccuu

108 JIuHEeWHbIN U 3KCITOH CHIIMAIbHBIN POCT.
Yucno e. DopMyIa CIOKHBIX TPOLIEHTOB

109 JIMHENHbIN U 3KCIOHEHITUAILHBIN POCT.
Uucio e. Dopmyiia CIOKHBIX IIPOLIEHTOB

110 Hcnonp3oBaHue MpoOrpeccuu 1Uist pereHust
peasibHBIX 3a7a4 MPUKIaJHOTO XapaKTepa

111 KonTtponbsHhas pabora: "[locinenoBarensHOCTH
U riporpeccun”

112 HenpepreiBHBIC G YHKIIUM U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMITOTHI T'pauKOB
byHKIUN

114 CaoiicTBa (pyHKIMIT HENPEPHIBHBIX HA
OTpEe3Ke

115 CaoiicTBa (pyHKIMIT HENPEPHIBHBIX HA
OTpe3Ke

116 Meron nHTEpBaIOB s PELICHHS] HEPAaBEHCTB




117

Meton MHTEpBAJIOB [UIs PELIECHUSI HEPABEHCTB

118 Meron nHTEpBaIOB s PELICHNS HEPaBEHCTB

119 [IpumeHeHne CBOKCTB HENPEPBIBHBIX
GyHKIMIA 17151 penieHus 3a1a4d

120 [IpumeHeHne CBOKCTB HENPEPBIBHBIX
(bYHKIHIA 111 pelIeHus 3a1aq

epBasi ¥ BTOpasi NPOU3BOAHbBIE (PYHKIUN

121 II y

122 Omnpeznenenne, reOMEeTPUYECKUI CMBICII
MIPOU3BOJHON

123 Omnpenenenue, pU3NIECKUA CMBICIT
MPOU3BOJHOMN

124 YpaBHEHUE KacaTeNbHOM K rpaduKy
GbyHKIUN

15 VYpaBHEHUE KacaTeIbHON K rpaduKky
byHKIIUN

OU3BOJIHBIE AIIEMEHTAPHBIX (QYHKIUI
126 IT y
OU3BOJIHBIE AIEMEHTAPHBIX (PYHKIUN

127 IT y

128 [IponzBoaHas CyMMBbl, IPOU3BEIEHUS,
YacCTHOTO U KOMIIO3ULIUU (PYHKIIMH

129 IIponsBoaHas cyMMBbl, IPOU3BEEHUS,
YaCTHOI'O M KOMITO3ULUH (DYHKIIHI

130 [IponzBoaHas CcyMMBbl, IPOU3BEECHUS,
YacCTHOTO U KOMIIO3ULIUU (PYHKIIUH

131 Kontponsnas padora: "[IpousBognas"

132 [ToBTOpeHue, 06006111€HNE, CUCTEMATU3ALIUS

3HaHuM: "YpaBHeHnA"




133 [ToBTOpEHue, 06001IIeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHKIUN"
134 Hrorosas koHTposibHAs paboTa
135 Hrorosas koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KITACC

KounuecrBo yacos JIEKTPOHHBbIE
Ne ungposbie
o Tema ypoka Beero Kourpoabnbie | IpakTnueckue 0Gpa3oBaTebHbIe
padoThI padoThI pecypenI
1 [TpumeHeHune Mpon3BOIHOM K HCCIEI0BAHUIO 1
(yHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
5 [IpumeneHue Npon3BOIHON K UCCIIEIOBAHUIO 1
(YyHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
3 [IpumeHeHue npon3BOIHOM K UCCIIEI0BAHUIO 1
(YHKIHI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
4 [IpumeHeHue Npon3BOIHON K HCCIeI0BAHUIO 1
(yHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMbI
5 [IpuMeHeHn e NpONU3BOIHOM K UCCIENO0BAHUIO 1
(yHKIMI Ha MOHOTOHHOCTb U 9KCTPEMYMBbI
5 [IpumeHeHune Mpon3BOIHOM K HCCIEI0BAHUIO 1
(GyHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBbI
Haxoxaenne HauboIb11ero 1 HaMMEHbIIEeTo
7 3HAYCHMsI HETIPEPHIBHOW (PYHKIIMH HA 1
OTpE3Ke
Haxoxenue HanbobIIero ¥ HAUMEHbILIET0
8 3HauYEHUs HENPEepbIBHOW (PyHKIMU HA 1
OTpE3Ke
Haxoxnenue HanOoIbIIer o ¥ HANMEHbIIIET O
9 3HauYeHHS HeMpephIBHOW (PYHKIIMHU HA 1

OTpe3Ke




10

Haxoxnenne HanOoIbIIer 0 1 HANMEHbIIIET 0
3HauYeHHS HEMPEPhIBHOW (PYHKIMU Ha
OTpE3Ke

11

Haxoxnenne HanuboIb11ero 1 HAMMEHBIIIETO
3HAauYeHUS HENPEePHIBHON QYHKIINU Ha
OTpe3Ke

12

Haxoxnenue HanOobIIer 0 1 HANMEHBIIIETO
3HA4YEHMsI HETIPEPHIBHOM (PYHKIIMHU Ha
OTpE3Ke

13

HpI/IMeHeHI/Ie HpOHSBOHHOﬁ JJI1 HAXOXKACHUA
HaWJIydero pCuiCHuA B IIPUKJIaAAHbIX
3aJadyax

14

[IpumeHeHne mporu3BOTHOM [T HAX 0K ICHUS
HAWIYYIIEro peleHUs B TPUKJIAIHBIX
3a1a4ax

15

[IpumeHenne npon3BOIHON 1JIs
OIIpe/IeNIEHHs] CKOPOCTH M YCKOPEHHUS
mpoliecca, 3aJaHHOro GopMysIoi Hiu
rpadukom

16

[IpumeHnenne npon3BOAHON ISt
OMpeIeNICHUs] CKOPOCTU U YCKOPEHUS
npoiiecca, 3a1aHHoro Gopmysoi um
rpadukom

17

Komrmo3urus ¢hyHKIui

18

Komrmosurus GhyHKIum

19

Komrmosurus GhyHKIum

20

I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM IJIOCKOCTH




I'eomerpuyeckue oOpa3bl ypaBHEHUH Ha

21 KOOPJIMHATHOM MIIOCKOCTH

29 KonTtponbshas pabora: "MccnenoBanue
(GYHKIMHA ¢ TOMOIIbIO TPON3BOAHON"

23 [TepBoobpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpa3zHbie 31eMEeHTapHBIX PYHKIUH.
IIpaBuaa HaX 0K E€HUS IEPBOOOPA3HBIX

o5 [lepBooOpa3HbI€ 371€eMEHTAPHBIX PYHKLIUH.
[IpaBuiia HaX0XK1€HUS TEPBOOOPA3HBIX

26 HuTerpan. ['eoMeTprueckuii CMbICI
UHTErpajia

7 Brruucienue onpenenéHHoro HHTerpasa 1no
dhopmyne Herotona-JIeiiOHuIIa

28 Beruucrienue onpenenéHHoro HHTerpaia 1o
¢dopmyne Herorona-JleitOnuma

29 [IpumeHeHune nHTErpaa s HaXOXKACHUS
ioniaeit miockux Guryp

30 [IpumeHeHne nHTerpaa I HaXOXKACHUS
00bEMOB I€OMETPUYECKUX TeJ

31 [Ipumepsl pemennii nuddepeHanbHbIX
ypaBHEHUH

39 [Ipumepsl pemenuii nuddepeHanbHbIX
ypaBHEHUH
Matematuyeckoe MOAECINPOBAHUE PEaTIbHBIX

33 MPOIIECCOB C TTOMOIIBI0 U P epeHITHATHHBIX

YpaBHEHUMN




KonTtponwshas padora: "Tleppoobpaznas u

34 | 1
HHTErpaj

35 Tpuronomerpuieckue GyHKIIHH, HX 1
cBolcTBa U rpaduKu

36 Tpuronomerpuueckue GyHKIHH, UX 1
CBOMCTBa U rpaduKu

37 Tpuronomerpuieckue QyHKIIHH, HX 1
cBolcTBa U rpaduKu

38 Tpuronomerpuieckre GyHKIHH, HX 1
CBOMCTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIIHH, UX 1
CBOMcTBa U rpaduKu
OT060p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHHH C TOMOIIBIO 1
TPUTOHOM ETPUIECKOH OKPY)KHOCTH
OTOOp KOpHEH TPUTOHOMETPHUY ECKUX

41 YPaBHEHHH C ITOMOILIBIO 1
TPUTOHOM ETPUIECKOH OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKUX

42 ypaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHH C MTOMOIIBIO 1
TPUTOHOM ETPUIECKOH OKPY)KHOCTH

44 Pemienue TpuroHoMeTpruuecKuX HEPABEHCTB 1

45 Pemienue TpuroHoMeTpruuecKuX HEPABEHCTB 1

46 Peuienue TpuroHoMeTpuueCKUX HEPABEHCTB 1

47 Peuienue TpuroHoMeTpuueCKUX HEPABEHCTB 1




KonTponbsHas padota: "I"paduku

48 TPUTOHOMETPUUYECKUX (QYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METOABI PELIEHUSI TOKA3aTENbHBIX
HEPaBEHCTB

50 OCHOBHBIE METOABI PELICHUSI TOKA3aTENbHbIX
HEPaBEHCTB

51 OCHOBHBIE METOABI PELICHHS TOKA3aTEIbHBIX
HEpaBEHCTB

59 OCHOBHBIE METOABI PELICHHS TOKA3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/BI PEUICHUS
Jorapu(PMUYECKIX HEPAaBEHCTB

54 OCHOBHBIE METO/IBI PELICHUS
norapu(pMUIECKUX HEPABCHCTB

55 OCHOBHBIE METO/IBI PELICHUS
norapu(pMUYEcKUX HEpaBEHCTB

56 OCHOBHBIE METO/BI PEUICHUS
Jorapu(pMUYECcKIX HEpaBEHCTB

57 OCHOBHBIE METO/BI PELICHUS
UppalroHaIbHBIX HEPAaBEHCTB

58 OCHOBHBIE METO/BI PEUICHUS
UppalroHaIbHBIX HEPAaBEHCTB

59 OCHOBHBIE METO/IBI PELICHUS
MppanoHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/BI PELICHUS

HMppallMOHAJIbHBIX HEPABEHCTB




I'paduueckue MeToap! perieHus

o1 WppaloHabHBIX YPaBHEHUN

62 I'paduyeckre METOIBI perIeHHsI
WppaLMOHAIILHBIX YPaBHEHUH

63 I'paduaeckue MeTOIbI pelIeHus
MOKa3aTeNbHBIX YpaBHEHUHN

64 I'paduueckre METOIBI perIeHHsI
MOKa3aTeNbHBIX HEPABEHCTB

65 I'paduueckie METOIBI pereHHs
Jorapu(pMUYECKUX ypaBHEHUN

66 I'padmueckue MeTObI pelIeHus
Jorapu(MUYECKIX HEPaBEHCTB

67 I'paduyeckie METOIBI perIeHHs
Jorapu(MUYECKIX HEPaBEHCTB
I'padmaeckue MeTOABI pelIeHUS

68 MOKA3aTEeNbHBIX H TOTapH HMUIECKUX
YpaBHEHUH
I'paduueckre MeToBI perIeHus

69 MOKa3aTeNIbHBIX U TIOTapU(PMHUUECKUX
YpaBHEHUH
I'paduueckre MeToabI perieHus

70 MOKA3aTeJIbHBIX U JIOTapUPMUIECKUX
HEpaBEHCTB
I'padmueckre MeTONbI pelIeHus

71 MTOKAa3aTeNbHBIX U JIOrapH(PMUYECKUX

HEpPaBEHCTB




Kontponbnas padora: "UpparnmonanabHeie,

72 MOKa3aTelIbHBIC U JIOTapU(PMHUICCKUE
HepaBeHcTBa"
Kommuiekcuble uncna. AnreOpandeckas u

73 TpUTOHOMETpUYecKas GOpMBI 3armucu
KOMIUIEKCHOT'O YKcia
Kommuiekchble uncna. Anredpanyeckas u

74 TPUTOHOMETpUYecKast GopMbl 3anucu
KOMIUIEKCHOI'O YK Ccia

75 ApudmeTrueckue oneparnuu ¢
KOMILJIEKCHBIMH YU CIIaMU

76 ApudmeTnueckue orneparuu C
KOMIUIEKCHBIMU YHCTIaMU

77 N300paxenne KOMILIEKCHBIX YU CEeNT Ha
KOOPAMHATHOM MJIOCKOCTU

78 N306paskeHne KOMIUIEKCHBIX YU CEIT Ha
KOOPAMHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oi crenenu us
KOMIUIEKCHOT'O YKcia

80 ®opmysia Myaspa. Kopuu n-oii crenenu u3
KOMILJIEKCHOT'O YK cia
[IpuMeHeHn e KOMILJIEKCHBIX Yrcen IS

81 penieHus PU3NIECKUX U T€OMETPHIECCKIX
3aja4

82 Kontponbnas padora: "KomriiekcHbie
yucna"

83 HartypanbHble u 1enblie yncia

84 HatypanbsHble 1 nenslie yncia




HpI/IMeH CHUEC ITPU3HAKOB ACJIMMOCTH L EIBIX

85
qucen

86 [IpuMeHeHre MPU3HAKOB JETMMOCTH IEITBIX
qucen

87 [IpumeHeHne MPU3HAKOB IETMMOCTH IEJIBIX
gucen: HOJl u HOK

88 [TpuMeHeHne MPU3HAKOB JISTMMOCTH I[EITBIX
yucen: HOJI u HOK

89 [IpumeHeHne MPU3HAKOB JETMMOCTH I1EITBIX
YHCEeJI: OCTATKU 10 MOAYJIIO

9 [IpumeHeHune NPU3HAKOB JEeTMMOCTH IETbIX
YHCeI: OCTATKU M0 MOAYJIIO
[IpumMeHeHne MPU3HAKOB JETMMOCTH I[EJTBIX

91 gucen: anropuT™ EBkima ans pemeHus
3a7a4 B IETBIX YHCIax

92 KonTponwsnas padota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTb YPaBHEHHIA.

93 PaBHOCHJIbHBIC CHCTEMBI U CHCTEMBI-
CIIE/ICTBUSA
Cucrema v COBOKYITHOCTb YPaBHEHHIA.

94 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBUSA

95 OCHOBHBIE METOJIBI PEUICHHSI CHCTEM U
COBOKYITHOCTEH palliOHAIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PEIICHHS CUCTEM U

96 COBOKYITHOCTEH HppaIioHaTbHbBIX

ypaBHEHUMN




97 OcHOBHEIE METOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEH MOKa3aTeIbHbIX YPABHEHUI

98 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH ITOKAa3aTEIbHbIX YPABHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JTorapu(pmMuyecKux
YpaBHEHUH

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapru(MUIECKUX
ypaBHEHUH

[IpumeHeHue cUCTeM K PEIICHUIO
MaTeMaTUYEeCKUX 3a/1a4 1 33724 U3

101 pa3JIMYHBIX 00JIaCTEN HAYKU U PeaIbHOMN
KU3HU, MHTEPIIPETALIHS TOTYIECHHBIX
pe3yIbTaToB

[IpumeHeHne cucTeM K pereHuo
MaTeMaTUYeCKUX 3aj1a4 U 3a/1a4 U3

102 pasITUYHBIX 001acTel HAYKH B PeaIbHON
YKU3HH, UHTEPIPETALHS TOTyISHHBIX
pe3yJIbTaToB

[IpuMmeHeHne HepaBeHCTB K PELICHHIO
MaTeMaTUYeCKUX 3aJ]1ay ¥ 3a7a4 U3

103 pa3IMYHBIX 00JIACTel HAYKU U peasIbHOM
KU3HU, UHTEPIPETAIHS TOTYYEHHBIX
pe3yIbTaToB

KonTtponwsnas pabora: "Cucrtemsl

104 palMOHAIBHBIX, UPPALHOHAIBHBIX

MOKA3aTEeNbHBIX U JIOTapH(PMHUUECKIX

ypaBHEHHH"




105

PanmonanbHble ypaBHEHUs C IapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C MapaMeTpaMu

107 PanmonanbHbIe CUCTEMBI € ITApaMeTpaMHU

108 HppanynoHanbHble ypaBHEHMsI, HEPAaBEHCTBA
C mapameTpamMu

109 WppanmoHnanbHble CUCTEMBI C TapaMeTpaMu

110 [ToxazaTenbHbIE ypaBHEHNUS, HEPABEHCTBA C
napamerpaMu

111 IToka3aTenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckre ypaBHEHHs, HEPaBEHCTBA
C mapameTpaMu

113 Jlorapupmuyeckue CUCTEMBbI C TapaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS €
napamerpaMu

115 TpuroHomerpuyeckrue HepaBeHCTBA €
napaMmerpaMu

116 TpuroHomerpuueckue CUCTEMBI C
napaMmerpaMu
IToctpoeHue u ucciaenoBaHue

117 MaTEMaTUYECKUX MOJIETIEH peaIbHbIX
CUTYaIMid C MIOMOIIBIO YPaBHEHUH C
napaMeTpaMu
ITocTpoeHue u ucciaenoBaHue

118 MaTEMAaTUYECKUX MOZEIIEN pealbHbIX
CUTYyalUil C MTOMOIIIBIO CUCTEM YPABHEHUM C
napaMeTpaMu

119 [TocTtpoenue u nccinenoBanme

MaAaTEMATHYCCKHUX MO}ICJ’Ieﬁ PpCalbHBIX




CUTYyalUil C MOMOIIIBIO CUCTEM YPABHEHUH C
rnapameTrpamu

KonTtponbshas pabora: "3agauu c

120 .
napaMmerpaMu

121 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3aIUs
3HaHMi: "YpaBHeHU"

122 [ToBTOpeHue, 06061IeHNE, CHCTEMATU3ALINS
3HaHui: "YpaBHeHUA"

123 [ToBTOpeHue, 0600IIeHHE, CUCTEMATH3AIUS
3HaHul: "YpaBHeHUs. CUCTEMBl ypaBHEHUM'"

124 [ToBTOpeHue, 06061IeHNE, CHCTEMATHU3ALIUS
3HaHuii: "HepaBencrpa"

125 [ToBTOpeHue, 06006111€HNE, CUCTEMATU3ALIUS
3HaHuii: "HepaBenctpa"

126 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIUs
3naHui: "HepaBencTna"

127 [ToBTOpEHUE, 0000MIIIEHNE, CHCTEMATH3AITUS
3HaHui: "[Ipon3BoaHas u e€ npuMeHenue"

128 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuii: "[IponsBonnas u e€ npuMeHeHue"

129 [ToBTOpEHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u e€ npuMeHeHue"

130 [ToBTOpEeHue, 0600111€HNE, CUCTEMATU3ALINS
3HaHuii: "HTErpan u ero npuMmenenue"

131 [ToBTOpeHue, 06006111€HNE, CUCTEMATU3ALIUS
3HaHui: "OyHKUN"

132 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3aIUs

3HaHui: "dyHkuun"




133 [ToBTOpEHue, 06001IIeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHKIUN"
134 Hrorosas koHTposbHAs paboTa
135 Hrorosas koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYHEHUKA

» Maremaruka: anreOpa 1 Hayaja MaTeMaTUYeCKOro aHamM3a, FeOMETPHSL.
AnreOpa 1 Hayaia MaTeMaTH4decKoro ananu3a (B 2 yactsx), 10 kmace/ Yactp 1:
Mopakosuu A.T'., CemenoB [1.B.; Yacte 2: Mopakosuu A.I'. u apyrue; mox
penakuueit Mopakosuua A.I'., OGIIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOII MHEMO3HMHA »

* Maremaruka: aredpa v Hayajia MaTeMaTUYECKOr0 aHallu3a, FTEOMETPHSL.
Anre0pa 1 HayaJla MaTeMaTHIECKOTo aHanmm3a (B 2 dactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Uacte 2: Mopakosuu A.I'. u npyrue; noa
penakiueit Mopakosuda A.I"., OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLI MHEMO3HNHA»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETHU

NHTEPHET
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