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IHOACHUTEJIbBHAS 3AIINCKA

VYuebHblil Kypc «AnreOpa M Hadana MaTeMaTHYECKOrO aHalIM3a» SBISETCS OJHUM M3 Hamboee
3HAYMMBIX B IPOrpaMMe CpeTHero oomiero 00pa3oBaHus, MOCKOIbKY, C OJIHOW CTOPOHBI, OH 00€CIIeUnBaeT
MHCTPYMEHTANbHYI0 0a3y [UIsl U3yYeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrodl CTOpOHBI,
(dbopMupyeT JIOTHYecKoe U aOCTPAKTHOE MBIIIIJICHHE 00yJaroIIUXCsl Ha YpOBHE, HEOOXOAUMOM JIJIs1 OCBOCHUS
nHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIOBECHOCTH W JAPYTHMX IUCHUIUIMH. B paMkax maHHOTO
y4eOHOTro Kypca oOydaronuecss OBJIQJCBAIOT YHHBEPCAJIBHBIM S3bIKOM COBPEMEHHOW HayKu, KOTOpas
(bopMyIHpyeT CBOM JOCTHKEHHS B MaTeMaTH4ecKoi opMme.

VY4eOHblif Kypc anredpbl M Hayal MaTeMaTHUYECKOTO aHaiu3a 3aKia/bIBA€T OCHOBY ISl YCHEUIHOTO
OBJIa/ICHUS 3aKOHAMU (PU3HUKH, XUMUHU, OMOJIOT U, TOHUMAaHUS OCHOBHBIX TEHACHIUI Pa3BUTHI SKOHOMHUKHI
U OOILIECTBEHHON >XU3HHU, MO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JUIS JaIbHEUIIEro 00pa30BaHus U B IOBCETHEBHOM *KU3HU. B TO
e BpeMs OBJIaJIcHHe aOCTPAaKTHBIMU U JIOTHYECKH CTPOTUMH KOHCTPYKIMSIMH ajareOpbl 1 MaTeMaTH4YeCKOTro
aHajuM3a pa3BUBACT YMEHHE HAXOAMTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH WCTHHHOCTb, JIOKA3bIBATh
YTBEPKIEHHST C TOMOIIBI0 HMHIYKIMM M PacCyKAaTh JEAyKTUBHO, HCIOIB30BaTh O0O0OIIEHHE U
KOHKpETH3aI1Io, a0CTparupoBaHue 1 aHaJoruio, JOPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xone usydenust ydueGHOro Kypca «AnreOpa W Hayala MaTeMaTHUYECKOTO aHaiIH3a» OOydaroluecs
MOJTyYarOT HOBBIM OIBIT PEHICHUS MPHUKIAAHBIX 3a/1a4, CAMOCTOSTEIBHOTO IMOCTPOSHHSI MaTeMaTHUYECKUX
MOJIENIell peaNbHBIX CHUTyalllid, WHTEPIPETAlMH TIOJyYeHHBIX PpEHICHWH, 3HAKOMATCS C MIpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHpOJie, HayKe M HCKYCCTBE, C BBIJAIONIMMUCS MaTeMaTHUYEeCKUMU
OTKPBITHSIMH U UX aBTOPaAMHU.

VY4eOHbli Kype 001aaeT 3HaAYUTEIbHBIM BOCTIUTATEIBHBIM ITOTEHIINAIOM, KOTOPBINA peann3yeTcs Kak
gyepe3 y4eOHBIH MaTepual, CoCOOCTBYIONIMA (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHsS, TaK U Yepes
cnenupuKy y4eOHON JAedaTenbHOCTH, TpeOyromeld MPOJOHKUTEILHOW KOHIIEHTPAlMd BHHMMAHUSA,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3 MOJIyYE€HHBIH pe3ynbTarT.

B ocHoBe wMmeromuku oOyueHHss anreOpe W HayalaM MaTeMaTH4YecKOro aHaim3a JIeKUT
JeSTeTbHOCTHBIA IPUHIUIT O0yYeHHS.

B crpykrype ydeOHOro Kkypca «AnreOpa ¥ Havajga MaTeMaTHYECKOTO AaHalu3a» BbIJCIICHBI
CIIEyIOIINEe COJepKATENIbHO-METOANYECKUe TUHUMN: «Yucna u BeIUUCIeHUs», «DyHKIUU U Tpadukmy,
«YpaBHEHUS W HepaBeHCTBa», «Hawama Maremarmdeckoro anammza», «MHOXecTBa W JOTHKa». Bce
OCHOBHBIE COJIEPKATEITHHO-METOJUUECKUE JIMHUM H3Y4aroTCd Ha TPOTSHKCHWH JBYX JIeT OOydYeHHs Ha
YPOBHE CpeaHero oOlmiero odpa3oBaHUs, €CTECTBEHHO MOMOJHSS JPYTr Apyra U TMOCTENEHHO HACHIIAsACh
HOBBIMU TEMaMH U pazzaenamMu. JJaHHbIN yueOHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOIBKY 00BEIUHSET
B cebe comepkaHHEe HECKOJbKMX MAaTeMaTHYeCKHX JWUCIUIUIAH, TaKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUH aHalu3, TEOpHs MHOXECTB, MaTeMaTrhdeckas Jioruka u napyrue. [lo mepe Toro kak
oOyuaroluecs: OBJa/eBalOT BcE Oosiee IMHUPOKUM MaTeMaTHUECKUM ammapaToM, Y HHUX TOCIEeI0BATEIbHO
dopmMHpyeTCs M COBEpLICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHYECKyK MOJeNb pPealbHOM CUTyaluH,
NPUMEHSTh 3HAHWA, IIOJNyYeHHBIE TPU HW3yYeHUH Y4eOHOro Kypca, JUIs peIIeHUs CaMOCTOSTEIFHO
chopMyITUPOBAaHHOM MaTEeMAaTHYECKOM 3a/1a4H, a 3aTeM UHTEPIPETHPOBATH CBOW OTBET.

ConeprkaTenbHO-MeToIMUecKast IUHUS «Hucna 1 BEIYMCIICHUs» 3aBepiIaeT (OpMUPOBAHNE HABBIKOB
UCTIOJIb30BaHUS JICHCTBUTENBHBIX YHCEN, KOTOpOoe OBUIO HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanmsi. Ha ypoBHe cpemnero o6miero oOpa3oBaHusi 0c000€ BHUMaHHUE YIElseTcss (OPMHUPOBAHUIO
HaBBIKOB PAIMOHAILHBIX BBIYUCICHHI, BKJIIOUYAIOMIMX B CE0S MCIOJIH30BAHWE PANIMIHBIX (POPM 3alUCH
qyclia, YMEHHE JIelaTh NPUKHUJIKY, BBITIOTHATH MNPHOIMKEHHBIE BBIUMCICHUSA, OIECHUBATh YHCIIOBBIC
BBIp@XEHUS, paboTaTh C MaTeMaTHYeCKMMH KOHCTAHTaMU. 3HAKOMbIE OOy4YaloUIMMCS MHOXECTBA
HATYPaJbHBIX, IEJIBIX, PAIMOHAIBHBIX U JEHCTBUTEIFHBIX YHCEN JOMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucen. B KaXAOM M3 3THX MHOXECTB PacCMAaTPHBAIOTCS CBOHCTBEHHBIC €My creluduyeckre 3aaadul u
oTepanuu: JelieHHe Halelno, ONEePHPOBAHUE OCTATKaMH Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBIE CBOMCTBa



pallMOHATIBHBIX M MPPALMOHAIBHBIX YHUCEN, apu(MeTHYecKue OoIepaluM, a TaKKe M3BJICYEHUE KOPHS
HATYpaJIbHOM CTENEeHN Ha MHOKECTBE KOMIUJIEKCHBIX uncel. biarogaps nocienoBaTebHOMY PacIIuPEHUIO
Kpyra MCIOJIb3yEMbIX YHMCEI U 3HAKOMCTBY C BO3MOJKHOCTSMM MX IPHUMEHEHHUS NIJIS PELICHUs PA3IUYHBIX
3a7a4 OPMHUPYETCS MPECTABICHUE O SMHCTBE MATEMATUKH KaK HAyKH U €€ POJIM B IOCTPOCHUHU MOJETeH
peasbHOro MHpa, HIMPOKO MCIIOJIB3YIOTCS 0000IEHNEe U KOHKPETU3aLHsL.

JIuHus «YpaBHEHMsS M HEPAaBEHCTBAa» PEAJIM3YyeTCsl Ha MPOTSHKEHUHM BCero oOydyeHHsl Ha ypOBHE
cpeanero odmero oOpa3oBaHUs, MOCKOJIBKY B KaXIoM pasnene IIporpammbl mpemnycMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3aJ1ad. B pesynprare oOyuarouiuecsi OBJaJ€BAIOT PA3IMYHBIMU METOJAMH PEIICHUs
pallMOHATBHBIX, HMPPALUOHANBHBIX, IOKa3aTelIbHbIX, JIOTApU(MHUUECKUX U  TPUTOHOMETPUYECKHUX
YPaBHEHHI, HEPABEHCTB U CUCTEM, a TAK)Ke 3aJa4, COJAEPKaIMX napaMeTpsl. [lonydeHHbIe yMEHUS IHUPOKO
UCTIOJIB3YIOTCS TIPH UCCIIEI0BAaHUH (DYHKIMI C TIOMOIIBIO POU3BOAHOM, IPU PELICHUN MPUKIATHBIX 33124
¥ 33/1a4 Ha HaXO0X/IE€HUE HauOOJIbIINX U HAUMEHBIINX 3HaUeHUH GyHKuMU. JlaHHAs conepkaTenbHas JINHUSL
BKJIIOYAaeT B ce0s Takke (pOopMUpOBaHME YMEHHMH BBIOJHATH Pacdy€rel MO (GopmyliaMm, mpeoOpa3oBaHUs
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKECHNH, a TAK)KE BBIPAXKCHHM, CONEPIKALINX
crereHu W Jorapudmsl. braronaps m3yueHuro anreOpandeckoro Marepualia MPOUCXOAUT JalibHeHIee
pasBUTHE QITOPUTMHUYECKOTO H aOCTPAaKTHOTO MBIIUICHUA OOyYaromuxcs, (QOPMHUPYIOTCS HAaBBIKH
JeTlyKTUBHBIX pacCyXJIeHHH, paboThl ¢ CHUMBOJBHBIMU (hopMamu, NpEeACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BMJIE PaBEHCTB M HepaBeHCTB. Anrebpa mpearaer 3()(eKTuBHbIE MHCTPYMEHTHI AJS
pEILIeHNs] TPAKTUUECKUX U €CTECTBEHHO-HAYYHBIX 3aJa4, HAIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH Kak
s3bIKa HayKU.

ConepatenbHo-MeTonueckas JuHUS «DyHKIMH U TpaQuKM» TECHO MepersieTaeTcs ¢ ApyruMu
JUHUAMHU Y4eOHOro Kypca, IOCKOJbKY B KaKOM-TO CMbICIE 3aJaéT IOCIeI0BaTEIbHOCTh H3Y4YEHUS
Matepuana. M3yueHune CTeneHHOH, MOKa3aTelbHOM, JIorapu(MUIECKO M TPUTOHOMETPUYECKHUX (DYHKITHIA,
UX CBOWCTB ¥ rpa)MKOB, UCIIOIH30BaHNE (PYHKIUH [T pEUICHUS 3aa4 U3 IPYTUX YIeOHBIX IPEAMETOB U
pEaJIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM aHAJIM30M, TaK M C PELICHHEM YpPaBHEHUH U
HepaBeHCTB. [Ipu 3TOM Oosbllloe BHUMaHME YyAeseTcs (pOPMHUPOBAHUIO YMEHHs BBIpaXKaThb (opMyIaMu
3aBHCUMOCTH MEX]y Pa3IMYHBIMH BETHUYMHAMU, UCCIIEIOBATH TMOyYEeHHBIE (DYHKIUH, CTPOUTDH UX TPaPHKH.
Matepuan 3Toil coaep)KaTeJbHON JIMHUM HAlleleH Ha pa3BUTUE YMEHMH M HAaBBIKOB, IO3BOJISIOLIUX
BbIp@)XaTh 3aBUCHUMOCTH MEXJy BEJIUYMHAMHM B pa3IMyHOM (opMe: aHaIUTUYeCKOH, rpaduyeckoil u
cioBecHOM. Ero musydeHue cmnocoOCTBYET pa3sBUTHIO AITOPUTMUYECKOIO MBILIUIEHUS, CIIOCOOHOCTH K
0000IIIEeHNIO M KOHKPETU3AIINH, UCTIOIH30BAaHUIO aHAJIOT .

CopnepxarenbHas 1uHus «Hauyana MaTeMaTHueCKOro aHaau3a» MO3BOJISIET CYIIECTBEHHO PaCIIUPHUTh
Kpyr Kak MaTeMaTHYeCKuX, TaK W NPUKIAJHBIX 3ajJad, JOCTYMHBIX OOydyaroIIMMCS, TaK Kak y HHUX
MOSBISETCS BO3MOXHOCTh CTPOMTH Tpa(UKH CIOXKHBIX (DYHKIMH, ONpenensTh HUX HauOoJbIIME H
HAaUMEHbIIINE 3HAYEHUS, BBIYUCIATH IUIOMIATU (QUIyp U OOBEMBI Tell, HaXOAWUTh CKOPOCTH U YCKOPEHUs
npoueccos. JlaHHas copepikaTeabHasi IMHUS OTKPHIBAET HOBbIE BO3MOXKHOCTH ITOCTPOEHMSI MATEMaTHUYECKUX
MOJZIETIEN pEalbHBIX CHUTYyallMii, NO3BOJIET HAXOIUTh HAaWJIydlllee PELICHHE B NPUKIAIHBIX, B TOM YHCIE
COLIMAJIbHO-)KOHOMMYECKHX, 3aJadyaX. 3HAKOMCTBO C OCHOBaMHM MaT€MaTHUYECKOIO aHaju3a CIOCOOCTBYET
pa3BUTHIO aOCTPaKTHOrO, (HhOPMaIbHO-JIOIMUYECKOTO U KPEaTMBHOI'O MBILIUICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh IPOSIBIECHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaronyecs y3HaroT O
BBIJIAIOIINXCS Pe3yJIbTaTaX, MOJTYYEHHBIX B X0OJI€ Pa3BUTH MAaTEMaTHUKHU KaK HayKH, U 00 HX aBTOpax.

ConeprxaTenbHO-MeTOIMYECKast TUHUS « MHOXKECTBA M JIOTMKa» BKJIIOUACT B C€0S AIIEMEHTHI TEOPHH
MHOKECTB M MaTeMaTH4eCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE MPECTABICHUSI MPOHU3BIBAIOT BECH
KypC LIKOJIbHOM MaTeMaTUKU U IpeJyiaraloT HauboJiee YHUBEPCAJIbHBIN SI3bIK, 00bEUHSIIONINIA BCE pa3aeibl
MaTEMaTHKH U €€ IPUIIOKEHUI, OHU CBS3bIBAIOT Pa3HbIE MATEMAaTUYECKUE TUCIUIUINHBI U UX NIPUIOKEHHUS B
enuHoe 1enoe. I1oaToMy BaXXHO 1aTh BO3MOXKHOCTh 00YYa0IEMyCsl IOHUMATh TEOPETHKO-MHOXKECTBEHHBIN
S3bIK COBPEMEHHOM MaTeMaTHKU M HCIOJb30BaTh €ro Ji BBIPAXKEHHsI CBOMX MbIcieil. JIpyruMm BakKHBIM
MIPU3HAKOM MaTeMaTHKU KaK HAayKH CleyeT IMpH3HAaTh CBOWCTBEHHYIO €l CTpOroctb O0OOCHOBaHUH H
CIIEOBAaHME ONPENENEHHBIM IPaBUJaM IIOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU



MaTEeMaTHYECKOH JIOTUKH CITIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS 00yYarouXcsl, MO3BOJSET UM
CTPOUTh CBOU PpACCYXJCHUS HAa OCHOBE JIOTHYECKUX TMpPaBHJI, (OPMUPYET HABBIKH KPUTHYECKOTO
MBIIICHHUS.

B yuebHOM Kkypce «Anredpa M Hadajga MaTEMaTHUYECKOIO aHaJIU3a» IPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYeCKOT0 MOJEIUPOBAHUS, KOTOpbIe TPU3BAHBI CHOCOOCTBOBAaTh (POPMUPOBAHUIO HABBHIKOB
MIOCTPOCHHUS MOJIEJICH pealbHbIX CUTYallUi, HCCIEA0BAaHUS ATUX MOJIENIeH ¢ TIOMOIIIBIO arnmapara ajareopsl u
MaTeMaTHYECKOT0 aHalii3a, WHTEPHpPETallud TOJYYEeHHBIX pe3ylbTaToB. Takue 3alaHus BIUIETECHBI B
KaX/IbIi U3 pa3/IesIoB MPOrpPaMMBbl, IIOCKOJIBKY BECh MaTepHaj yueOHOTro Kypca HIMPOKO HCIIONb3YeTCs IS
pelleHns MpUKIaAHbIX 3a1ad. [lpu pemeHuH peanbHbIX MPAKTUYECKUX 3aJad oOydaroluecss pa3BUBAIOT
HaAOJI0/IaTEIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOIb30BaTh AaHAJOTHIO,
0000ImaTh M KOHKPETH3UpOBaTh mpodiemy. JlearenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHHS
MPUKIATHBIX 33/1a4 OPraHU3yeTCsl B MPOIECCe M3YYCHHS BCEX TeM y4eOHOro kypca «Anrebpa W Haudana
MaTEeMaTHYECKOT0 aHallu3ay.

Ha n3zyuenune yue6HOTO Kypca « Anredpa 1 Havajia MaTeMaTHYECKOTO aHaInu3a» OTBOJIUTCS 272 Jaca:

B 10 ximacce — 136 vacos (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 4yaca B HEZIEIO).
COJAEP)KXAHUE OBYUYEHUS

10 KJIACC

Yuciia 1 BbIYUCICHUSA

Panyonanenbple  uyncna. OOBIKHOBEHHbIE M JECATHUYHBIE JApOOHM, IPOLEHTHI, OECKOHEUHbIE
nepuoudeckue 1poou. Ilpumenenune npobeii U MpOLEHTOB A pellieH s MPUKIJIAIHBIX 3a7a4 U3 pa3IMYHbIX
OTpaciei 3HaHUW U PEAIbHON KU3HM.

JlelicTBUTENbHBIE YHCTa. PammoHambHBIE W MppalMOHAIBHBIC Yuclia. Apu]MeTHUecKue orepamuu c
JNEUCTBUTENbHBIMU YMCIaMU. Moynb JeHCTBUTENBHOTO 4YMciaa M ero cBoiictBa. [IpuOimkéHHbIe
BBIUHCIICHYS], TPaBUJIa OKPYIJICHUS, IPUKHU/KA U OLIEHKA PE3yJIbTaTa BHIYMCICHUM.

Crenenp ¢ mensiM mokasartesnieM. bunom HproToHa. Mcmonb3oBanue moaxonsimield (GpopMbl 3arucH
JNENCTBUTEIIBHBIX YUCEIN JUIS PEIICHUs IPAKTHYECKUX 3a/1a4 U IIPEICTABIICHUS JTaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOI CTENEHU U €r0 CBOWCTBA.

Crenens ¢ paliMOHaIbHBIM IIOKA3aTENIEM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM [T0KA3aTEIEM.

Jlorapudwm umncna. CoiicTBa jorapudma. Jlecaruunbie 1 HATypaibHbIC JOTapUPMBEI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHMCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC U apKTaHT€HC
YKCJIOBOTO apryMEHTA.

YpaBHeHHd U HEPABEHCTBA

ToxnaecTBa UM TOXIECTBEHHbIE NMpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUA-CIeACTBUs. HepaBeHCTBO, pelieHe HEPaBEHCTBA.

OCHOBHBIE METO/bl pelIeHHs] LEeNbIX U JpOOHO-pallMOHAIBHBIX YPaBHEHUH U HEpPaBEHCTB.
MHorouwiensl 0T OJHOM NEPEMEHHOW. JlelleHHe MHOrO4WwIeHa Ha MHOTOWIEH ¢ OCTaTkoMm. Teopema besy.
MHorounens! ¢ neasiMu kodpdunuenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COJIEPKAILUX CTEIIEHU U KOPHHU.

WppanmonaneHele ypaBHeHUs. OCHOBHBIE METO/IbI PELICHNS HPPALMOHAIBHBIX YPaBHEHUI.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEILIEHUS IIOKA3aTEIIbHBIX YPABHEHUM.

[IpeoOpa3oBanne BbIpaXKeHHH, COJIEPKAIINX JOrapu(pMBbI.

Jlorapupmuyeckue ypaBHeHHsl. OCHOBHbIE METO/IbI PEILICHUS JIOTapu(PMUIECKIX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpHueckue ¢opmyisl. [IpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX BBIPAKECHUH.
Pemenne TpUroHOMETPUYECKUX YPABHEHUM.

Pemenue cuctem nMHEWHBIX ypaBHeHHI. MaTpuua cucTeMbl JUHEWHBIX ypaBHeHUH. OrpenenuTens
MaTpuipl 2X2, €ro TreOMETPUYECKHH CMBICI M CBOWMCTBA, BBIYMCICHHE €r0 3HAYEHUs, IPUMEHEHUE
ONpENEIUTEN JUIsl PEUICHUs] CUCTEMBl JUHEHMHBIX ypaBHEHMH. PelleHne nmpukiaaaHbIX 3a7ad ¢ MOMOIIBIO



CUCTEMbl JIMHEHWHBIX ypaBHeHHU. HccienoBaHne MNOCTPOCHHOW MOJEIM C TMOMOUIBIO MaTpull |
ONpPEICIIUTEIICH.

ITocTpoeHrne MaTeMaTUYECKUX MOJECIIEH PEAIbHON CUTYalMH C IIOMOLIBIO YPABHEHUN U HEPABEHCTB.
IIpuMeHeHrne ypaBHEHUN M HEPABEHCTB K PEIICHUI0O MATEMAaTHMYECKUX 3aJad M 3a4a4 U3 Pas3/IMYHbIX
oOJacTelt HAyKH U peallbHOM JKM3HHU.

DOYyHKUNH U TPAPUKH

@Oyukiys, crnocoObl 3amanus (GyHkuu. B3ammuo oOpatneie ¢ynknuu. Kommosumms (yHKIHA.
I'padux GyHKIMN. DIeMeHTapHbIe TIpeoOpa3oBaHus IpaUKOB (PYHKIHIA.

OOnacte omnpeneneHuss W MHOXeCTBO 3HaueHMM Qynkuuu. Hymm ¢yskumu. IlpomexyTkn
3HAaKOMOCTOsHCTBA. YE€THple U Heu€THble ¢QyHkuuU. [lepuoanueckue ¢yHkuuu. IIpomexyTkn
MOHOTOHHOCTH (YHKIMU. MakcuMyMbl 1 MHUHUMYMbI (yHKIMH. HamGonbliee M HaMMEHbIIEe 3HAUCHHS
(GYHKINU Ha TIPOMEKYTKE.

JIuneliHasi, KBaJpaTU4yHAas M JApOOHO-TMHEWHas (QyHKIUK. OJIEMEHTapHOE UCCIEI0BaHUE M
MOCTpOEHUE UX rpaduKoB.

CrenenHas QyHKIMS C HaTypaJdbHBIM M LeNbIM mokaszareneM. E€ cpoiictBa m rpaduk. CBoiicTBa H
rpaduK KOpHs N-0i cTeneHy Kak (yHKIMKA 00paTHON CTENEHH C HaTypaJIbHBIM MIOKA3aTeJIeM.

IToka3zarenbHas u torapupmudeckas GyHKINHU, UX cBOicTBa U rpaduku. Vcnonp3oBaHue rpagMKoB
(GYHKIMHA 715 pelIeHrs ypaBHEHUH.

Tpuronomerpudeckass OKpPYKHOCTb, ONpEICICHHE TPUTOHOMETPUYECKUX (YHKIUH UYUCIOBOTO
apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B peallbHBIX IHpoleccax M sBICHUAX. ['paduku peansbHbIX
3aBUCUMOCTEMN.

Hayana maTreMaTH4eCcKOI0 aHAIU3a

[TocnemoBaTenbHOCTH, CIIOCOOBI 3aIaHUS ITOCIIETOBATEILHOCTEH. MeToT MaTeMaTHIeCKON HHYKIIHH.
MOHOTOHHBIE U OTPaHUUYEHHBIE NIOCIEA0BATENBHOCTH. VICTOpUS BOZHUKHOBEHUSI MATEMATUYECKOTO aHAIN3a
KaK aHaJIn3a 6ECKOHEYHO MaJIbIX.

Apudmernueckas M TreoMeTpuueckass mporpeccu. beckoHeuHO yObIBaromass TreoMETpHUYecKast
mporpeccusi. Cymma OECKOHEYHO  yOBIBAIOIIEH TEOMETPUYECKOW  mporpeccud. JIMHEWHBIH |
SKCIOHEHIHAIbHBINA pocT. Yucno e. @opmyrna ClIOXKHBIX NPOLEHTOB. Mcnonp30BaHME NMpPOrpeccuu A
pELIEHNUs PeabHBIX 3a1a4 IPUKIAIHOIO XapakTepa.

HenpepriBHble GyHKIIMHN U UX cBOMCTBA. TOUKM pa3pbiBa. ACUMOTOTHI rpadukoB pyHkuuid. CBOMCTBA
(GyHKIMH HETIPEPBIBHBIX HA OTpe3Ke. MeTo ] MHTepBAJIOB /s pelieHus HepaBeHCTB. [IpuMeHeHne CBOWCTB
HENpepbIBHBIX (YHKIMHA AJIS peIIeHus 3a1a4.

IlepBas u BTOpas nmpousBojHble (QyHKIMH. OmnpeneneHue, reoMETpUYECKU M (U3NYECKUH CMBICIT
MPOU3BOAHON. YpaBHEHHE KacaTeIbHON K rpaguKy QyHKIIUH.

[IpousBonHbie dneMeHTapHBIX (yHKIUH. [lpow3BogHAas CyMMBI, TPOW3BEIEHHS, 4YaCTHOTO H
KOMIIO3ULUH (PYHKIUH.

MHoxecTBa M JI0THKA

MHoOkecTBO, onepar HaJl MHOXKECTBAMHU U UX CBOMCTBA. J{narpammel Dinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O alIapara i1 ONKMCAaHUS PEealbHbIX IPOLECCOB U SIBICHUMU, IPU PEIICHUU
3a7a4u U3 IPYrux y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE, J0Ka3aTelbCTBO,
PAaBHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yuciia v BLIYUCJICHUA



Hatypanbuble u nensie yucna. [IpumeHeHne NpU3HAKOB JEIMMOCTH LENbIX YHCEN, HAauOOJIbIINN
obmuit penurens (manee — HOJl) m maumenbmiee oOmiee kpatHoe (manee — HOK), octatkoB mo momysio,
anroputMa EBkinnaa nis penieHus 3a1ay B LEIbIX YUcax.

KommnekcHble ymcna. AnreOpaudeckas M TPUTOHOMETpHYecKass (OpMBbI 3alMCH  KOMIUIEKCHOTO
yrcna. ApupMeTHuecKue ornepanuu ¢ KOMIUIEKCHBIMH 4uciamMu. M300pakeHre KOMIUIEKCHBIX YHUCENl Ha
KoopauHaTHOU mtockocTu. opmysna Myaspa. KopHu n-o#i cTenenu u3 KoMIuiekCcHoro yucia. [lpumenenne
KOMILIEKCHBIX YHCEN I PelIeHus: GU3NIECKUX U TeOMETPUYECKHX 3a/1a4.

YpaBHeHus1 U HepaBEeHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS.
PaBHOCHIIBHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPHUYECKUX YPABHEHUI C MOMOIIBIO TPUTOHOMETPHUYECKOH OKpPYKHOCTH.
Pemenne TpUroHOMETpUUECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELICHHS TOKA3aTEeIbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIIEHUS CUCTEM M COBOKYNHOCTEM palMOHAJIbHBIX, HPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapu(PMUUECKUX YPaBHEHUH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHne ypaBHEHMI, CUCTEM W HEPABEHCTB K PEIICHHI0 MAaTEeMaTUYECKHMX 3aJad W 3a1ad U3
Pa3NIUYHBIX 00JIaCTe HAYKH U peallbHOW KU3HU, HHTEPIIPETAIMS ITOJTyYSHHBIX PE3yJIbTaTOB.

DyHKIUH U rpaguKku

I'paduk xommozunmu Qyukuuid. ['eomerpuueckue o0pa3bl ypaBHEHHH U HEPAaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GpyHKIUHN, UX CBOWCTBA U I'padUKH.

I'paduueckue MeTOIBI PEIICHUST YpaBHEHUH 1 HepaBeHCTB. I 'paduyeckrie METOABI peIIeHus 3a/1a4 C
rnapameTpamH.

Hcnons3oBanue rpadukoB (QYHKIMIA [ HUCCIEJOBAHMUS MPOLIECCOB U 3aBHCUMOCTEH, KOTOpBIE
BO3HUKAIOT IIPH PELICHUH 33]a4 U3 IPYIHX YUEOHBIX MIPEIMETOB U PEaJIbHOM KU3HH.

Havyana mareMaTHuyeckoro aHajausa

[IpumeHeHre TPOU3BOAHOW K MCCIEAOBaHUIO (YHKIMHA HA MOHOTOHHOCTH M OIKCTPEMYMBI.
HaxoxneHve HanOonbIero 1 HAaMMEHbBIIET0 3HAaYeHUH HeMPepbIBHON (PYHKIIMM HA OTPE3Ke.

[IpumeHneHre NPOM3BOAHOM JUIsl HAXOXACHHUS HAWIY4YIIEro pelieHHs B MNPUKIAAHBIX 3aJadax, IS
OTIpEIEIIEHUS] CKOPOCTH U YCKOPEHHSI ITpoIiecca, 3a1aHHOT0 (OpMYIIOi HiTH rpaduKoM.

[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBooOpaszHble 3MeMEHTapHBIX (DYHKIUH.
[TpaBuiia Hax0Xk1eHUS! IEPBOOOPA3HBIX.

Nuterpan. ['eoMeTpudeckuii CMBICI UHTETpalia. Beraucienne onpeaenéHHOro nuTerpaina mo gopmyse
Herorona-Jleiionuma.

[IpumeneHue WHTErpana IUisi HAXOXKACHUS IUIOMIANEH MIOCKHX (GUTYp U O0OBbEMOB TNeOMETPUUECKHX
TeNl.

[Tpumepsl pemenuii nuddepeHIHanbHBIX YpaBHEHUH. MaTteMaTuueckoe MOJENIUPOBAHHUE pPEabHBIX
MIPOIIECCOB € MOMOIIBIO AU(dHepeHITNATBHBIX YPaBHEHHI.

INDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIIA YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaxIaHCKOr0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTH IPAKIAAHCKON MO3UIMH 00YYaIOIIETrocs KaK aKTUBHOTO U OTBETCTBEHHOT'O UJieHa
poccuiickoro o0IIecTBa, MPEACTABIEHHE O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX



CTPYKTYp, SIBICHHM, TMPOIEAYp TpakAaHCKOTO oOmecTBa (BBIOOPBI, OMPOCHI H JIPYroe), yMEHHue
B3aUMOJICHCTBOBATh C COIIMAILHBIMU MHCTUTYTaMH B COOTBETCTBHUH C UX (QYHKIUSIMH U Ha3HAYCHHUEM;

2) N1aTPMOTHYECKOT0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM TpPaXTAHCKOW HMIEHTHYHOCTH, YB&KEHUS K MPOLUIIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTUKU, IIEHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCUMCKUX MaTEeMaTHKOB
Y POCCHICKOM MaTeMaTHUeCKOH IIKOJIbI, UCIIOIb30BaHUE STUX JOCTHIKEHHUM B IPYrUX HayKax, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAaHUE JYXOBHBIX ILIEHHOCTEH PpOCCHICKOrO Hapoaa, Cc(HOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMSI, ITUYECKOTO IMOBEACHMS, CBA3aHHOTO C MPAKTHMYECKUM MPUMEHEHUEM IOCTHKEHHH HayKu U
JESITEIbHOCTBIO YYEHOT 0, OCO3HAHHUE JIMYHOT'O BKJIA/1a B IOCTPOEHUE YCTONUHUBOIO OYYyLIETO;

4) 3cTeTUYECKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIFOUasl ICTETUKY MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pEeUIeHH, PpacCy>KICHHH, BOCIPHUMMYUBOCTH K MaTeMAaTUYECKUM acleKTaM pa3jNyHbIX BHJOB
HCKYCCTBa;

5) pu3nvecKoro BOCHUTAHUSA:

chOpPMUPOBAHHOCTh YMEHHS NPHUMEHATH MaTeMaTU4YeCKHWE 3HAHMS B HMHTEpecax 3J0pPOBOTO H
Oe3omacHOro o0pas3a JKHW3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBbIO (340pPOBOE MHTAaHHE,
cOamaHCHPOBAHHBIA PEXKUM 3aHATHA W OTIbIXA, pEryJsipHas (Qu3uYecKkas aKTUBHOCTB), (U3UYECKOE
COBEpIIIEHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENILHOM 1€ATEIbHOCTBIO;

6) TPy10BOr0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TpPYAOJIOOHs, HWHTEpeC K pa3NIuyHbIM cdepam
po(heCCHOHATBHON AESITEIbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON M €€ NPWIOKEHHUSIMH, YMEHHUE COBEpILATh
OCO3HaHHBIN BBIOOp OyIyIIeH mpodeccruu U peain30BbIBaTh COOCTBEHHBIE )KH3HEHHBIE TIaHbI, TOTOBHOCTH
U CIOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHHUI0O W caMOOOpa30BaHHUIO Ha MPOTSHKEHUM BCEHl KU3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEILICHUU MPAKTUYECKUX 33]1a4 MaTeMaTHUYEeCKON HApaBICHHOCTH;

7) 3KOJIOTMYEeCKOr0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTHUECKON KYJIbTYphI, TIOHUMAHUE BIIASHUS COLNHATHHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE WPUPOTHOM U COIMANBHOW CpeAbl, OCO3HaHHE TJI00AIBHOTO XapakTepa
HKOJIOTMYECKUX MpOoOJieM, OpHEHTalus Ha MPUMEHEHHWE MAaTeMaTU4YeCKUX 3HAaHUU IS pelleHus 3a7ad B
o01acTu OKpy’Kawollel cpeipbl, MJIaHUPOBAHUE IMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX IOCIEICTBUI IS
OKpY>Karollen Cpeibl;

8) neHHOCTH HAYYHOI 0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTUS HAYKU U
OOIIIECTBEHHON MPaKTUK{, MOHUMaHUE MaTeMaTHYeCKONM HayKuh Kak cgepbl YelOBEYECKOM IEsITeNbHOCTH,
ATanmoB €€ pa3BUTHS M 3HAYMMOCTH [UUISl Pa3BUTHS IUBUIIM3AIMH, OBIAJACHHUE SI3bIKOM MaTEMaTUKH U
MaTeMaTHYeCKON KyJIbTYpOW KaK CPEICTBOM IO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO AESITEIbHOCTh MHIMBUIyalIbHO U B TPYIIIIE.

METAHNPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/IbHBbIC YHUBeEPCAIbHbIE YUeOHbIe 1eliCTBUSA

ba3oBble JJornueckne AeicTBUA:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBCHHBIC NPHU3HAKKM MAaTEeMAaTHYECKUX OOBEKTOB, MOHSATHH,
OTHOIIICHUH MEXIy MOHATUAMHU, (OPMYITUPOBATH OMpPEIEICHUS MOHSTUN, YCTAaHABIMBATH CYIIECTBEHHBIN
MPHU3HAK KJIacCHU(PHUKAIUN, OCHOBAHUS /I 0000IIEHUS M CPaBHEHUS, KPUTEPHUH ITPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATH, (DOPMYIHUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEIBHBIE U OTPUIIATEIHHBIC,
€MHUYHbBIC, YACTHBIC U OOIIUE, YCIOBHBIC,



BBISIBJISITH MaTeMaTHYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuHs B (DaKkTax, JaHHBIX,
HaAOJIIOJICHUSIX U YTBEPKACHUSX, IPEAIaraTh KpUTEPUH JJIs1 BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

JieNlaTh  BBIBOJBI C  HCIOJB30BAaHUEM 3aKOHOB JIOTMKHM, JEAYKTMBHBIX M  HHIYKTHBHBIX
YMO3aKJIFOUEHU M, YMO3AKIIOUYECHHI 110 aHAJIOTUH;

MPOBOAMUTH CaMOCTOSITENILHO JIOKA3aTEJIbCTBA MAaTeMAaTUYECKUX YTBEPXKACHUU (NpsMble U OT
MIPOTUBHOTO), BBICTPAaWBaTh apryMEHTALMIO, MPUBOAMUTH TMPUMEPHI U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOIBI;

BBIOMPATH CIIOCO0 penieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BHIOUPATh
HauboJee MOAXOIAIINMI ¢ yUETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBaresLCKUe JeiiCTBUA:

MCTIOJIb30BaTh BOIIPOCHI KAaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYJINPOBATH BOIPOCHI,
¢buKcupyomue mpoTUBOpeyYre, MpodieMy, YCTaHaBIMBAaTh MCKOMOE M JaHHOE, (OpMUpOBaTH THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, MCCIEJOBAaHUE IO YCTAaHOBJIEHUIO
0COOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBJICHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SBJICHUSIMH, IIPOLIECCAMU;

caMoCTOSTeNbHO  (OPMYyJIUPOBaTh OOOOIIEHHS M BBIBOJABI IO pe3yJibTaTaM IPOBEIEHHOTO
HAOMIO/IeHUs, HCCIEAOBaHUsA, OIIEHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pe3yJbTaTOB, BBIBOJAOB H
0000I1LIEHHN;

MIPOrHO3MPOBAaTh BO3MOXKHOE pa3BUTHE TMpoliecca, a TAKKE BBIABUTATh IPEIIOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCIIOBUSX.

Pabora ¢ undpopmanmeii:

BBISIBIISATH 1e(QUIMTHI HH(OPMAIINHU, TaHHBIX, HEOOXOIUMBIX Ui OTBETA HA BOIIPOC H ISl PELICHUS
3a/1a4H;

BbIOMpaTh MH(OPMALIMIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMATHU3UPOBATH U
HMHTEPIIPETUPOBATh NH(POPMALINIO PA3TUYHBIX BUIOB U (DOPM IPE/ICTABICHHUS,

CTPYKTYpUpOBaTh HWHGPOPMAILMIO, TPEACTABIATh €€ B pPAa3IUYHBIX (QOpMax, WUIFOCTPHPOBATH
rpaduyecku;

OLIEHMBATh HAAEKHOCTh HH(OPMALIUU TIO CAMOCTOSTENEHO CPOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBbIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiicCTBUS

Oo0menue:

BOCIPUHUMATH U (POPMYIUPOBATH CYXkJACHUS B COOTBETCTBUU C YCIOBUSMU U LENSIMU OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS T10
XOI[y pGIHeHI/Iﬂ 3aJ1a4u, KOMMCHTI/IpOBaTI) HOJ'IyLIeHHI)II\/'I pe?,YHI)TaT;

B X0Jle¢ OOCYXIEHMs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbl, POOIEMBbI, peliaeMoin
3aJ1a4M, BHICKA3bIBATh HJIEH, HAllEJICHHbIE Ha MIOMCK PEIIEHUS, COOCTABIATh CBOU CYKICHHUS C CYKISHUSIMU
JIPYTUX YYaCTHMKOB JHaliora, OOHApYXKMBAaTh pa3jMude M CXOJICTBO IO3UILIMN, B KOPPEKTHOH (dopme
(hopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

MPEACTABIATh  pPe3yJbTaThl  PEIICHUS  3aJladd, OKCIEPUMEHTa, HCCICIOBAaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4YETOM 3a7ad MPE3CHTAIMd W OCOOEHHOCTEH
ayJIuTOpHH.

PeryasiTuBHble yHUBepPCAJIbHbIE YUeOHbIe J1eiiCTBUSI

Camoopranuzanms:

COCTaBIAThH IUJIaH, AITOPUTM PEIICHUS 3aJa4d, BBIOMPATH CHOCOO pelIeHUS ¢ YYETOM HMEIOIIMXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh W KOPPEKTHPOBATH BApPUAHTHI PEHICHUH C
y4ETOM HOBOM MH(pOPMAITIH.

CaMOKOHTPOJIb, SMOIIHOHAJIBLHBIN HHTEJIEKT:



BJIAJICTh HABBIKAMH TIO3HABaTENbHOW pe(IeKCHMH KaK OCO3HAaHUS COBEpIIAEMBIX JEHCTBUH W
MBICITUTEIIBHBIX MIPOIECCOB, X PE3YJIbTATOB, BIAJACTh CIIOCOOAMH CAMOTIPOBEPKH, CAMOKOHTPOJIS IIpoIecca
U pe3yJibTaTa PelICHUs MaTeMaTHYSCKON 3a/1a4H;

MPEIBUICTh TPYIHOCTH, KOTOPhIC MOTYT BO3HUKHYTH IPH PEIICHUU 3a7[a4l, BHOCUTh KOPPEKTHUBBI B
TS TeTbHOCTh HAa OCHOBE HOBBIX O0OCTOSITEIIbCTB, IaHHBIX, HAMICHHBIX OMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa IIEM W YCIOBHSIM, OOBSCHATh NMPUYHHBI JOCTIIKCHHS WU
HEIOCTHXKCHHUS PE3yJIbTATOB JACATEIbHOCTH, HAXOAUTh OLIMOKY, TaBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEJIbHOCTh:

MOHUMATh W HWCIOJb30BaTh MPEHMYIIECTBA KOMAHIHONH W HMHIMBHIYadbHOH pabOTHI MpPU pPEIICHUH
y4eOHBIX 3a/ia4, MPUHUMAThH IIEh COBMECTHOH JIESTEIbHOCTH, IIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOU
paboThI, pacrpenensaTh BUABI padoT, T0TOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIBbKHUX JIFOICH;

Y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CYKAeHUs, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbD) U
WHBIE), BBIIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH CBOU JICHCTBHS C IPYTHMHU YJICHAMH KOMaH/IbI,
OLICHMBATh Ka4€CTBO CBOCTO BKJIa/a B OOIINI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH
B3aUMO/JICUCTBUA.

INPEAMETHBIE PE3YJ/IBTATbBI

K konny oOyuenuss B 10 kiacce oOyyaroluiicsi MOJIy4UT CIIEAYIOIIME NMPEAMETHbIE PE3yJbTaThl IO
OTJENBbHBIM TeMaM paboueil mporpaMmbl yueOHOTo Kypca «Anredpa 1 Hayala MaTeMaTHYECKOT0 aHaINu3ay:

Yucsia ¥ BbIYUCICHUSA:

CBOOOJITHO OIEPUPOBATH MOHATUSMU: PAMOHAIBHOE YHCIIO, OECKOHEUYHAs MEPHOIUYEcKas IpoOb,
MPOLICHTHI, HPPALMOHAIBHOE YHCJIO, MHOXKECTBA PAIMOHATBHBIX M JEHCTBUTEIBHBIX YHCEN, MOIYJb
JNEHUCTBUTEIBLHOTO YHUCIIA;

MIPUMEHSTh JPOOH U MIPOLEHTHI AJIsl PeLICHUS MPUKIAAHBIX 3a/1a4 U3 PA3TUYHbIX OTpaciel 3HaHu| 1
peanbHOU KU3HU;

MPUMEHATh TPUOIMIKEHHBIC BBIYUCIICHUS, MPaBUIa OKPYIJICHHS, NMPUKHUAKY W OICHKY pe3yjbTaTa
BBIYHCIICHHI;

cBOOOJHO OMEpUPOBATh MOHATHEM: CTENEHb C LIEJbIM TOKa3aTelleM, HCIOJIb30BaTh MOIXOISIIYIO
dhopMy 3amucH IeUCTBUTEIBHBIX YUCEI I PEIICHUS MPAKTUYSCKUX 3a7a4 U MPEACTABICHUS JaHHBIX;

CBOOOJIHO OIIEPHPOBATH MOHSATHEM: apU(METHICCKII KOPEHb HATYPAJTLHOU CTCTICHH,

CBOOO/IHO OTIEPHPOBATH MOHSATHEM: CTEIIEHB C PAIlMOHATILHBIM MTOKA3aTENIeM;

CBOOO/IHO OTIEPUPOBATH MOHATUSAMU: JIOTapU(M UKCia, JECITUUHBIC U HATYpalbHbIE Jorapu(MsbI;

CBOOOJTHO OTIEPUPOBATH MOHATHIIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

OTIepUPOBAThH MOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTAHT€HC YMCIOBOT'O apTyMEHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOZIHO OMNEpUPOBATh TMOHATUSMHU: TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO, pPaBHOCHUIIbHBIC
YpaBHEHUS U ypaBHEHUS-CIICICTBHSI, PABHOCUJILHBIC HEPABEHCTBA;

[PUMEHSATh Pa3IMYHbIE METOJbl PEIICHUS PALUOHAIBHBIX M JIPOOHO-pAallMOHAJIBHBIX YpaBHEHUH,
MIPUMEHSATh METOJ MHTEPBAJIOB ISl pELICHUSI HEPABEHCTB;

CBOOOJHO OMEPHUPOBATH MOHITHSIMH: MHOTOUYJICH OT OJHOM MEePEeMEHHON, MHOTOUYIEH C IICNIBIMH
Kod(purmeHTaMu, KOpHH MHOTOWICHA, NMPUMEHATh JCJICHHE MHOTOWIEHAa Ha MHOTOWICH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miig pemenus 3aaay;

CBOOOJHO OINEpPUPOBaTh MOHATUSMHU: CHUCTEMA IJIMHEHHBIX YpaBHEHUH, MaTpHIA, OMPEICIUTENb
MaTpulpl 2 X 2 U €ro reoOMETPUYECKHM CMBICI, HCIOJIb30BAaTh CBOWMCTBA ompeaenurens 2 X 2 aud
BBIYUCIICHHSI €T0 3HAYCHHS, NMPUMEHATHh OMPEACITUTENN Il PEUICHUs CUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICIUPOBATh PpeaJbHbIC CHUTyalldd C TIOMOIIBI0O CHUCTEMBbl JIMHEHHBIX YpPaBHEHHH, WCCIIEIOBATh
MMOCTPOEHHBIE MOJIETN C TIOMOIIBI0 MAaTPHI] M ONIPEACIIUTENEH, MHTEPIPETUPOBATH TIOTYUYCHHBIN PE3yIIbTaT;



HCIIOJIH30BaTh CBOMCTBA JIEHCTBUI ¢ KOPHSIMH ISl MPeoOpa30BaHUs BEIPAKCHHUI;

BBITIOJIHATh TPE0OPa30BaHMs YWCIOBBIX BBIPAKCHHM, COJCPXKAINIMX CTEIEHU C PpalHOHATEHBIM
MoKa3aresieM;

MCTIOJIb30BaTh CBOMCTBA JIOrapu(PMOB /IS MPeoOpa30BaHUs JTOTAPU(PMUIECKUX BBIPAKCHU;

CcBOOOZIHO OMNEpPUpPOBATh MOHATHSIMH: HpPpPalMOHANIBHBIC, TIOKa3aTelbHbIE U JorapuMUUecKue
YpaBHEHHUS, HAXOAUTh MX PEUICHHs] C MOMOIIBIO PABHOCWJIBHBIX IMEPEXOJ0B WM OCYLIECTBISISL MPOBEPKY
KOpHEH;

IIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYJIBI IS MPeoOpa3oBaHUs TPUTOHOMETPHUECKUX
BBIPAKEHUI;

CBOOOJIHO OINEpPUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHATh HEO0OXOIUMBbIe
(bopMyIIBI IS peIICHHsI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPAaBHEHHIA;

MOJICIMPOBATh peallbHble CHUTyallud Ha S3bIKE ajreOphl, COCTAaBJIATH BBIPAKEHUS, YpPaBHEHUS,
HEPaBEHCTBA 10 YCIOBHUIO 3aJauyd, HCCIIEIOBATh IMOCTPOCHHBbIE MOJIEIM C HCIIOJIb30BAHHWEM aIlapara
anreOpshl.

DOyHkuuM ¥ rpadpuxku:

CBOOOJHO ONEpUpPOBaTh MOHATHAMH: (YHKIHUS, COCOOBI 3aaHusi (PyHKIUH, B3aUMHO OOpaTHBIC
(byHKIMH, KOMITO3UIUS GYyHKIHHA, TpaduK QYHKIMH, BHITOIHATh JIEMEHTApHBIC MpeoOpa3oBaHus TpaduKOB
byHKIHIA;

CBOOOJTHO OIIEPUPOBATH MOHATHAMU: 00JIACTH OTPE/ICICHUS M MHOKECTBO 3HAUCHUH (DyHKIINH, HYIH
(YHKINHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA,;

CcBOOO/JHO OIEpUpPOBaTh MOHATUSMU: YETHbIE U HEYETHbIE (DYHKUIUU, Tepuoandeckue QGYyHKIHH,
MIPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbl U MUHUMYMBI (DyHKIIMY, HAHOOIIbIIIee U HAUMEHbIIIEe
3Ha4YeHUE (PYHKIUHU HA TIPOMEKYTKE;

CBOOOJTHO ONEpUpPOBaTh MOHSATHSIMH: CTEIICHHAs (YHKIUS C HATYpAIbHBIM M IENBIM ITI0Ka3aTeleM,
rpaduk cTeneHHOW (YHKIMHM C HAaTypajbHBIM M LEJBbIM IMOKa3aTeneM, rpaduk KOpHS n-od CTENeHU Kak
(byHKIIMN 00paTHOM CTENEHH ¢ HATYpaJIbHBIM IMOKa3aTelNeM;

ONIEpUPOBATh TOHATHAMU: JIMHEHHAs, KBaJpaTHYHas W JpOOHO-THHEHHass (YHKUIWH, BBITIOIHATH
AIIEMEHTAPHOE MCCIIEIOBAHUE U TIOCTPOCHUE MX TPa(HKOB;

cBOOOJHO OMEpUPOBATh MOHATUAMHU: TOKa3aTeNbHas U Jorapudmuueckas (yHKIUH, UX CBOICTBa U
rpaduKH, UCTIONB30BaTh X TpadUKH IS PEIIeHUs] ypaBHEHU;

CBOOOJHO  ONEpUPOBATh  TOHSATHSIMH:  TPUTOHOMETPHYECKAsh  OKPY)KHOCTb,  OIpE/eICHUE
TPUTOHOMETPUYECKHUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONBE30BaTh TpaduKu (YHKIHMHA IS UCCIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEH TMpHU pEIICHUU
3aJa4 U3 APYTUX y4eOHBIX MPEAMETOB M PEaNbHOM KH3HU, BBIpaXKaTh (OpMyJamMu 3aBHCHUMOCTH MEXIY
BEIIMYMHAMU;

Hauyana maTemMaTH4ecKOro aHajau3a:

CcBOOOJIHO OMEpUPOBATh MOHATUAMHU: apudmeTHyeckas M TeoMeTpUyecKas Mporpeccus, OECKOHEYHO
yOBIBaroIasi T€OMETPUUECKasi MPOrpeccus, JUHEHHBIH M 3KCIOHEHLUMAIBHBIA pocT, (opMysa CI0XKHBIX
MIPOIICHTOB, UMETh MPE/CTABICHNE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCHH ISl PEIICHUS PealIbHBIX 3a7au IPUKIIATHOTO XapaKTepa;

CBOOO/THO OIIEPUPOBATH MOHATUSMU: TTOCIIEA0BATENLHOCTh, CIOCOOBI 3aJaHUS TOCIEI0BATEIbHOCTEH,
MOHOTOHHBIE W OTPAaHUYECHHBIC IOCJIEOBATEIILHOCTH, OHUMATh OCHOBBI 33apOXKIACHUS MaTEeMaTU4ECKOTO
aHaJIM3a KaK aHajn3a OCCKOHEYHO MaJlbIX;

cBOOOZHO ONEpUPOBATh MOHITUAMM: HENPEPBIBHbIE (DYHKIHMH, TOUYKU pa3pbiBa rpaduka (GyHKIUH,
acCUMIITOTHI rpaduKka QyHKLIUY;

CBOOOJHO ONEpUpOBaTh MOHATHEM: (YHKIMS, HENpepbIBHAs Ha OTpe3Ke, NPUMEHSTh CBONCTBA
HETIPEPBIBHBIX (DYHKIMIA IS pEIIeHUs 3a/1a4;

CBOOOJTHO OIEPHUPOBATH TMOHITHAMHU: TIEpBasi W BTOpas INMPOW3BOAHBIC (YHKIMH, KacaTelbHas K

rpaduky GyHKIUY;



BBIUUCIISATH MPOU3BOJHBIE CYMMBbI, MPOW3BEIEHUS, YACTHOIO M KOMIIO3UIMHU JBYX (YHKIUM, 3HAThH
IIPOM3BOIHBIE AJIEMEHTAPHBIX QYHKIUH;

HCTIOJIb30BaTh T€OMETPUUYECKUNA U (PU3MUECKUI CMBICI TPOU3BOIHOM ISl PEIICHUS 3a/1a4.

MHo:xecTBa H JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMHU: MHOXECTBO, ONE€PAIH HaJl MHOKECTBAMH,

HCII0JIb30BaTh TEOPETUKO-MHOXECTBEHHBIN anmnapar Jjisl ONMCAHMS PEaIbHbIX MIPOLIECCOB U SBJICHMI,
[IPY PELICHUH 3a/1a4 U3 APYTUX yYEOHBIX MPEIMETOB;

CBOOOZHO OIIEpUpOBaTh MOHATHSMM: OIPEICIICHUE, TEOpEMa, YPAaBHEHME-CIIEJICTBUE, CBONCTBO
MaTEeMaTHYECKOT0 00bEeKTa, TOKa3aTeNbCTBO, PABHOCHIIbHBIC YPABHEHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydYaroniuiics MOJYyYHT CISAYIOIIHUE MPEAMETHBIC PE3yJIbTAaThl IO
OTAETBHBIM TeMaM paboueil mporpaMmsbl yueOHOTO Kypca « Anredpa u Hayajla MaTeMaTHYeCKOTr0 aHaIH3ay:

Ymncsia v BbIYUCIEHUSA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HATYPAIBHOE U 1I€JI0€ YUCIIO, MHOXKECTBA HATypPaIbHbBIX U IENbIX
YyuCell, UCIOIb30BaTh MpU3HAKK aeauMocTH 1enbix ynucen, HOJ[ m HOK HatypanbHBIX 4Kcen a1 peueHust
3a/1a4, NpUMEHATh anroputM EBkinaa;

CBOOO/ZIHO ONEpUPOBATh IOHATHUEM OCTAaTKa MO MOAYJIO, 3allUChIBaTh HaTypaJlbHble YHCIa B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAaxX CUHMCIICHNUS,

cBOOOJHO OMEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO W MHOMXECTBO KOMIUIEKCHBIX YHCEN,
NPEJCTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandeckoil W TPUTOHOMETPUYECKOH Qopme, BBITOIHATH
apu(dmMeTryeckue onepannuy ¢ HUIMHM U U300paxkaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPaBEHCTBA:

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: HWpPpAllMOHANBHBIC, TOKa3aTelbHbIE U JOorapuMUUecKue
HEPAaBEHCTBA, HAXOAUTDH UX PEIICHHUS C TIOMOIIbIO PABHOCUIIBHBIX IIEPEXO0/IOB;

OCYIIECTBIISITH OTOOP KOPHEH MPH PEICHUH TPUTOHOMETPHUIECKOTO YPaBHEHHS,

cBOOOJIHO OMEpUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPHUMEHATH HEOOXOAMMBbIE
(GbopMyIIbI ISl pEIIeHHs OCHOBHBIX TUIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOO/ZIHO OINEpUPOBaTh MNOHATUAMU: CHCTEMAa U COBOKYIIHOCTb YPaBHEHMH W HEPAaBEHCTB,
PaBHOCUJIBHBIE CHCTEMBl M CHUCTEMBI-CIICJCTBHUS, HAXOAWUTh PELIEHUS CHUCTEMBl U COBOKYIHOCTEH
paIoHaTbHBIX, HPPALMOHATBHBIX, IOKA3aTeIbHBIX U JOTapU(PMUUECKUX YPAaBHEHHU U HEPABEHCTB;

pemaTh panuoHaJIbHbIE, HppALMOHAJIBHBIE, MOKa3aTesbHbIE, norapudmuyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHUS M HEPABEHCTBA, CO/IEPKAILE MOTYJIU U TapaMeTphl;

NPUMEHATh TpauyecKre METOIbl Ui pEIICHHs ypaBHEHMH W HEpPaBEHCTB, a TaKkKe 3anad c
napameTpamu;

MOJICTIUPOBATh pEalbHbIE CUTyallUd Ha f3bIKE anreOpbl, COCTABISATh BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCJIOBHUIO 33Jayd, HUCCIEN0BaTh MOCTPOCHHBIE MOJEIN C HCIOJIb30BAaHUEM
anmnapata anreOpbl, MHTEPIPETUPOBATh NOJYyUEHHBIN pe3yJIbTarT.

DYyHKUMH U TPapUKu:

CTPOUTH T'paUKU KOMIIO3UIMU (PYHKLHUI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAaHHUS U CBOMCTB
KOMITO3HIINH IBYX (yHKIIHIA;

CTPOMUTH reoMeTpruecKkre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIWHATHOU IIOCKOCTH;

CBOOO/IHO OTIEPHPOBATH MOHATUSIMU: TPadUKU TPUTOHOMETPUUIECKUX (DYHKIINIA;

MPUMEHSTh (DYHKIUU JJIs1 MOJISTUPOBAHUS U UCCIICIOBAHMSI PEATBHBIX MTPOIIECCOB.

Hauyana maTeMaTH4ecKOro aHaIu3a:

MCIOJIb30BaTh MPOU3BOAHYIO JUIS UCCIIEI0OBAaHUS (PYHKIIMM HA MOHOTOHHOCTb U OKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HaMMEHbIIee 3HaYeHNs ()YHKIIMU HETIPEPhIBHOM Ha OTpE3Ke;

KCII0JIb30BaTh MPOU3BOAHYIO ISl HAXOXKICHHSI HAWIYYILIEro PEIICHHS B MPUKIAIHBIX, B TOM YHUCIE
COLIMATIbHO-IKOHOMUYECKHUX, 3aJauyax, JJIs OINpeNeieHHs] CKOPOCTH U YCKOPEHMs Ipolecca, 3aJaHHOTO
dhopmyoit wim rpagukom;



CBOOOJHO ONEpUPOBaTh MOHATUSAMM: IepBOOOpa3Has, ONpPEAEHEHHbIM HWHTErpan, HaxOAUTh
NepBOOOpa3HbIe 3JIEMEHTAPHBIX PYHKIMHA U BRIYUCIATH HHTErpai 1o Gopmyse HoroTona-JlelOHua;

HaXOJUTh IJIOUIAIU IJIOCKUX (PUTYp U 0OOBEMBI TEJI C TIOMOIIBIO UHTETPaIa;

UMETh IPEACTAaBICHHME O MAaTEeMATHUYECKOM MOJEIMPOBAHUM HA IPUMEPE  COCTABJICHMS
mudepeHInanbHbIX YPaBHEHUH;

peaTh MpUKIAJAHbIE 33J]a4, B TOM YHUCJIE COLUAIBbHO-9KOHOMHUYECKOr0 U (PU3MUECKOro XapakTepa,
CpEICTBAaMHU MaTEMaTUYECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos €
Ne HaumeHnoBaHue pa3iesioB U TeM (
/i IpOrpAMMEL Beero Konrtpoabubie = IlpakTuyeckue .
padoThI padoThbI I
MHOK€eCTBO IEMCTBUTEIIBHBIX YUCEIL.
| MHorounensl. PaninonanbHble ypaBHEHUS U 24 I
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CteneHHas GyHKIUS C 12 |
LIEJIBIM TTOKa3aTesIeM
3 ApudmeTrndeckuii KOpeHb N-0¥ CTETICHH. 15 |
WppannonansHble ypaBHEHUS
4 [TokazarenbHas pynkuus. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckast GyHKITHSL. 13 |
Jlorapudmuueckue ypaBHEHUS
6 TpuUroHomMeTpuueCKre BbIPAXKEHUS U ” |
ypaBHEHUs
[TocnenoBaTeIbHOCTH M IPOTPECCUU 10 1
HenpepriBabie pynkun. [IponsBonnas 20 1
9 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3ALIHS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
11 KJIACC
Ne HaumeHoBaHue pa3iesioB H TeM Koanvecrso yacos €
n/n MPOrpaMMsbI Bceero Konrpoanubie Ipakruueckne  (
padoThI padoThbI a




!
| I/ICCJ'ICIIOBaHI:Ie (GYHKIHIA ¢ TTOMOIIIBIO ” |
IIPOU3BOIHOMN
2 [TepBoOOpa3Hasi u HHTETpAI 12 1
3 I'paduku TpuroHomMeTpuyecKuX GyHKINH. 14 |
TpuronomeTpuyeckrie HEpaBEHCTBA
4 WppanuoHanbHble, TOKa3aTeIbHbIE U 24 |
norapuMuyecKkre HepaBeHCTBA
KomrnekcHeie uncna 10 1
HarypanbHble u 11eble yncia 10 1
Cuctembl paluOHAIbHBIX, UPPAITIOHATIBHBIX
7 MOKAa3aTeJIbHBIX M JIOTapU()MHUECKIX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPCHI/IC, 0000111eHIe, CUCTEMATU3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
HNOYPOYHOE INTAHUPOBAHHUE
10 KJIACC
KonnuyectBo 4yacos
Ne Hat
W Tema ypoka Beero Konrtpousnbie  IIpakTnueckue 3y
padoThI padoThI
1 MHO)KCVCTBO, onepalnuy HaJl MHOKECTBaAaMU U 1
UX CBOICTBa
2 Juarpammsl Ditnepa-Benna 1




IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1a4

Parnmonansaeie unciia. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MIEPHOANYECKHE IPOooH

Parmmonansasle uncia. OOBIKHOBEHHEIE U
JECATUYIHBIC IPOOH, IPOILIEHTHI, 0ECKOHEUHBIE
MIepUOIUIECKHE TpodH

[Ipumenenue apobeli U MPOLIEHTOB AJIs
peuieHus NPUKIaJHbIX 3a1a4

[Ipumenenue apoOeli U MPOLEHTOB AJIs
peuieHus NPUKIaJHbIX 3a0a4

HeﬁCTBHTCHBHBIC qucna. ParuonansHeie u
HUppalOHAJIbHBIC YKUCJIa

ApudmeTnueckre oneparuu c
H@ﬁCTBHTCHLHBIMI/I qucjiaMu

10

11

12

Mopnynp AECTBUTENBHOTO YHCIIA U €TO
CBOMCTBA

[TpubnmkE€HHBIE BHIYUCICHUS, IPaBUIIA
OKpYTJICHMS, IPUKHUJIKA U OLIEHKA Pe3yJIbTaTa
BBIYHUCJIICHUN

OCHOBHEBIE MCTOABI pCIICHUSA TECJIbIX U

IpoOHO-PALMOHANBHBIX YPaBHEHU U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS IIETBIX U
JPOOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB

14

OCHOBHBIE METO/IbI pEUIECHUS LEIBIX U
IPOOHO-pAllMOHATIFHBIX YPaBHEHUH 1
HEPaBEHCTB




MHOrowIieHsl OT OJJHOW MEPEMEHHOM.

15 Jlenenne MHOTOUJIEHA HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16 MHorouseHsl ¢ HeabIMU KO3pUITUECHTaAMH.
Teopema Buera

17 Pemienue cuctem JIMHEHHBIX YpaBHEHUN

18 Pemenue cuctem TMHENHBIX YpaBHEHUM
Marpuiia CUCTEMbI JTUHEUHBIX YPABHECHHUIA.

19 OnpenenuTenb MaTpULIbl 2%X2, €ro
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS
OnpenenuTens MaTpUIlbl 2X2, €ro

20 F€OMETPUYECKUIN CMBICT U CBOMCTBA;
BBIYMCIICHHE €70 3HAYEHUS

21 [IpumeHneHue onpeaenuTens Ui pelieHus
CUCTEMBI JINHEWHBIX YPABHEHUI

2 Pemenne nmpukinagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

” Pemenne nmpukinaaHeIx 3a7a4 ¢ IOMOILBIO
CUCTEMBI JINHEUHBIX YPABHEHUN
KonTponbhas pabota: "PannonanbHeie

24 ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JUHENHBIX ypaBHEHUN"
OyHKIUSA, CIOCOOBI 3aAaHus QYyHKIIUH.

25 B3anmuo obpatabie pynkiuu. Kommnosunus
byHKIMIA

2% I'padux QyHKIINH. DIeMeHTapHbIE
npeoOpa3oBaHus rpaduKoB QYHKLIUI

7 OO6nacTh onpeeneHust U MHOKECTBO

3HayeHu# Gpynkuuu. Hynu Qyskium.




[IpomexxyTKH 3HAK MOCTOSTHCTBA

Ué&THble 1 HEYETHBIC (DYHKITHH.

28 [Tepuonnueckue Gpynkiuu. [TpomexxyTku
MOHOTOHHOCTH (PYHKIIMH
MaxkcuMyMBbl 1 MUHUMYMBI (DyHKIIWH.

29 Haubonbiiee u HauMeHblee 3HaU€HUE
(GYHKIIUN Ha TPOMEXKYTKE

30 JIuneiinas, kBagpaTUuHas U IpOOHO-
nuHelHas QyHKIH

31 DneMeHTapHOe UCCIEOBAaHUE U IOCTPOCHUE
rpaduKOB STHX PYHKIUH

1 DneMeHTapHOe UCCIEOBAaHUE U IOCTPOCHUE
rpaduKoB ATUX PYHKITUI

1 Crenens ¢ 1enabIM nokasareneMm. bunom
HeroTona

14 Crenenb ¢ LenbIM NoKa3areneM. bunom
HeroTona

15 CreneHHas QyHKIUS ¢ HATYPaJIbHBIM U
LesIbIM Noka3areseM. E€ cBoiicTBa u rpaduk

16 Konrponsnas padora: "Crenennas ¢pyHKIuS.
E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHON
CTEIIEHU U €TI0 CBOMCTBA

33 Apudmernueckuil KOpeHb HATYPaJIbHOM
CTEIIEHU U €TI0 CBOMCTBA

39 [IpeoOpa3oBaHus YHCIOBBIX BHIPAKEHUH,
coJieprKalliX CTENeHU U KOPHU

40 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIEpIKalNX CTENEHU U KOPHU

41 [IpeoOpazoBaHms YUCITOBBIX BEIPAKCHHM,




COACPpIKAIUX CTCIICHU U KOPHU

42

Uppanuonanbubie ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIICHUS UPPALUOHATILHBIX
ypaBHEHUH

43

WppanmonansHble ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS UPPALIUOHATIBHBIX
ypaBHEHUH

44

WppanmonanpHble ypaBHeHUs1. OCHOBHBIE
MCTOAbI pCHICHUA NPpAlUOHAJIBHBIX
YpaBHEHUH

45

46

PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUH
MPPALMOHAIBHBIX YPABHEHUHN

PaBHOCWIIbHBIE TTIEPEXOABI B PELICHUH
UppalMOHATILHBIX YPaBHEHHMA

47

PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUH
MPPALMOHAIBHBIX YPABHEHUI

48

49

50

PaBHOCHIIBHBIE IEPEXO/ABI B PEILIEHUH
MPPALMOHAIBHBIX YPABHEHUHN

CBoiicTBa 1 rpauk KOpHs N-Oi CTENEHH KaK
¢byHKIMN 0OpaTHOM CTENEeHU C HaTypalbHbIM
MoKa3areieM

CaoiicTBa 1 rpaduK KOpHS N-0il CTENEHU Kak
(byHKIMN 0OpaTHOM CTENEeHU C HaTypalbHbIM
[I0Ka3aTesIeM

51

Kontponbnas pabora: "CBoiicTBa u rpaduk
KOpHS n-0¥ crenenu. MppannonanbHbie
ypaBHEeHUA"

52

CreneHb ¢ palluOHAIBHBIM [TOKa3aTelleM U €€
CBOICTBa

53

Crenens ¢ paliMoHaIbHBIM IIOKA3aTENIEM U €€




CBOMCTBA

CrerneHp ¢ parimoOHAIBHBIM TTOKa3aTelieM U e

54 . 1
CBOMCTBaA

55 [TokazarenbHas (GyHKIMSA, €€ CBOWCTBA U |
rpadux

56 Hcnonb3oBanue rpaduka GyHKINUU IS |
peLIeHus] ypaBHEHU I

57 Hcnonw3oBanue rpaduka GyHKIUN 17151 1
peleHus ypaBHeHUN

53 [TokazarenbHble ypaBHEHUs. OCHOBHBIE |
METOBI pEIICHUS TOKa3aTeNbHBIX YPaBHEHUN

59 IToka3zarenbHble ypaBHeHHUs. OCHOBHBIE i
METOBI PEIICHUS TOKa3aTebHBIX YPaBHEHUN

60 IToka3zarenbHble ypaBHeHUs. OCHOBHBIE 1
METO/bI peIIeHUs TOKa3aTeNbHbIX YPAaBHEHUN

61 KonTponbnas pabdota: "[lokazarenbHast |
¢yuxus. [lokasarenpHble ypaBHeHUs"

62 Jlorapugm uncna. Coiictsa orapudma 1

63 Jlorapudm uncna. CoiictBa jorapudma 1

64 Jlorapudm umcna. CoiictBa orapudma 1

65 JlecaTUUHBIE U HaTypallbHbIE JIOTapru (MBI 1

66 €CATUYHBIE U HATyPAJIbHBIE JIOrapU(PMBI 1

y

67 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX 1
JorapuQmbl

68 [IpeoOpazoBanme BeIpaKEHUH, COAEPIKAIINX |
sorapudmbl

69 [IpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAIINX i
sorapupMbl

70 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U 1

rpadux




Jlorapudmuueckas GpyHKIHs, e€ CBOHCTBA U

7 rpadux

7 Hcnonb3oBanue rpaduka GyHKIUN 17151
pelIeHUs] YpaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKIUU IS
peleHus ypaBHeHUH
Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(PMUUECKUX
YpaBHEHUH
Jlorapupmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl pEeIIEHNUs JOrapuPMUIECKUX
YpaBHEHUH
Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE

76 METO/bI pelIeHUs JJorapupMUUECKUX
YpaBHEHUI

77 PaBHOCWIIbHBIE TTEPEXO/IBI B PELIEHUN
Jorapu(pMHUUECKUX YpaBHEHUI

73 PaBHOCWIIbHBIE TTEPEXO/IBI B PELIEHUU
Jorapu(pMUUECKUX ypaBHEHUM

79 Konrponsnas pabora: "Jlorapudpmuyeckas
¢bynkuus. Jlorapupmudeckue ypaBHeHuUs"

20 CuHyc, KOCUHYC, TAHT€HC 1 KOTAHT'€HC
YKCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC 1 KOTAHT'€HC
YHCIOBOrO apryMeHTa

%) ApKcuHYC, apKKOCUHYC U apKTaHI'€HC
YKCIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YKCJIOBOTO apryMeHTa

84 TpuronomeTpudeckasi OKpYyKHOCTb,




oIpeiesIeHue TPUTOHOMETPUYECKUX (PYHKIUH
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy*HOCTb,
85 oTpe/elICHUE TPUTOHOMETPUICCKUX (yHKITHHA
YKCJIOBOTO apryMeHTa
86 OcCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI 1
87 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJITBI 1
89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1
90 ITpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAYKEHUI
91 [IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX
BBIPAKEHUI
0 [IpeoOpa3oBaHue TPUTOHOMETPHUYECKUX
BBIPAKCHUI
93 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKCHUIN
94 Pemenuie TpUroHOMETpUYECKUX YPAaBHEHUN 1
95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
96 Pemennie TpUroHOMETpUYECKUX YPAaBHEHUN 1
97 Pelenue TpUroHOMETpUYECKUX YPaBHEHUN 1
98 Pemenne TpUroHOMETpUYECKUX YPABHEHUN 1
99 Pemenne TpuroHoMeTpUYECKNX ypaBHEHUI 1
100 Pemennie TpUroHOMETPUUYECKUX YPABHEHUI 1
KonTponbhas pabota: "Tpuronomerpudyeckue
101 BBIPAYKEHHS U TPUTOHOMETPUUECKHUE
ypaBHEeHUA"
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a1aHUS
nocienoBarebHOCTE. MeTon




MaTeMaTUYECKON UHIYKLIHHU

MoOHOTOHHEIE U OI'paHUYCHHBIC

103 nocaeaoBarenbHOCTH. VIcTopus aHanu3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 I'eomeTpuueckas nporpeccust

106 beckoHeuHo yObIBaroIIasi reOMeTpHUUECcKas
porpeccust

107 Cymma OeckoHEYHO yObIBaroIIeh
reoMeTpUYECKO mporpeccun

108 JIMHEHBIN U SKCTIOHEHITMATIBHBINA POCT.
Yucno e. Dopmyra CI0KHBIX IIPOLICHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Yucno e. Dopmya CI0KHBIX IIPOLICHTOB

110 Hcnonb3oBaHue Nporpeccuu Juis pelieHus
peayIbHBIX 3aJa4 PUKIAJHOTO XapaKkTepa

11 Konrponsnas pabora: "[locienoBarenbHocTu
u nporpeccun”

112 HenpepbiBHbIE PYHKIINHN U MX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpapUKOB
byHKIMIA

114 CBoiicTBa (yHKIMI HEMTPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa QyHKIIMI HEMIPEPHIBHBIX HA
OTpe3Ke

116 Meron HHTEpPBAIIOB AJIs PELICHUS HEPABEHCTB

117 Meron HHTEpBAIIOB AJIs PELICHUS HEPABEHCTB

118 MeTto MHTEpPBAJIOB JI PELICHHS HEPABEHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

(GYHKUMHR 1711 pereHust 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120 . 1
(GYHKUMN 17151 pereHus 3a1a4
121 [lepBas u BTopas npou3BOAHbIE (YHKIIUH 1
122 OHpGIICJIeHI/If?, TEOMETPUYECKUN CMBICTT 1
MIPOU3BOTHON
123 OHpGIIeJICHI/If?, (bu3HYECKU CMBICIT i
MIPOU3BOTHON
124 YpaBHeHHE KacaTelbHON K rpauKy |
byHKIIUU
125 VYpaBHEeHHE KacaTeIbHOH K rpaduky i
byHKIIUU
126 [IpousBoaHBIE AI€eMEHTAPHBIX (PYHKINN 1
127 [IpousBoaHBIC AIeMEHTApHBIX (PYHKINH 1
128 [TponsBoHAS CYMMBI, TPOU3BEICHUS, i
JaCTHOTO ¥ KOMITO3UIINU (DyHKITUI
129 [TpousBoaHAs CYMMBI, IPOU3BEACHNUS, 1
YaCTHOTO M KOMITO3ULINU (QYHKITUI
130 [Tpon3BoHAS CYMMBI, TPOU3BEICHUS, i
JaCTHOTO M KOMITO3UIINU (DyHKITUI
131 Kontponbnas padora: "[IpousBognas" 1 1
132 [ToBTOpeHue, 006001IeHIE, CHCTEMATH3AIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenme, 0600IIEHIE, CHCTEMATH3AIINS |
3HaHuil: "OyHKIIn"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 WroroBas koHTpoJsibHAs paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3ALUA i
3HaHUH’
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTu4yeckue
padoThbI

Jar

U3y

[IpuMeHeHne MpOU3BOIHON K UCCIIEIOBAHUIO
($yHKLINI Ha MOHOTOHHOCTbD U 3KCTPEMYMBI

[TpuMmeHeHne NpON3BOAHOMN K UCCIIEJOBAHUIO
(GyHKIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI
[TpuMmeHeHne NpOU3BOAHOM K UCCIIEOBAHUIO
(GYHKLUI Ha MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne Mpou3BOIHON K UCCIIEIOBAHUIO
(GyHKIMI Ha MOHOTOHHOCTB U 9KCTPEMYMBI

[TpuMmeHeHne NpOU3BOAHOM K UCCIIEJOBAHUIO
(GYyHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI
[TpumeHeHne NpON3BOAHOMN K UCCIIEJOBAHUIO
(GYHKLIUI Ha MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HaubobIIero 1 HAMMEHbIIETO
3HAYEHUS HENPEPbIBHON PyHKIIMU Ha
OTpE3Ke

Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO
3HAYCHMsI HETIPEPHIBHOW (PYHKITUU Ha
OTpE3Ke

Haxoxnenne HauboIbIIero 1 HANMEHBIIETO

3HAa4YeHUs HeTIPEPhIBHOM (DYyHKIMM Ha
OTpE3Ke

10

Haxoxxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs1 HETIPEPhIBHOM (DYHKIMM Ha
OTpe3Ke

11

Haxoxnenne HauOOJILIIEr0 1 HAMMEHbBIIIETO




3HA4YEeHUs HETIPEPhIBHOM (DYyHKIMM Ha
OTpe3Ke

HaXO)KI[eHI/IC HauOOJILIIEr0 1 HAMMEHBIIIETO

12 3HAYCHUS HEMPEPHIBHOW (PYHKITUU Ha
OTpe3Ke
[TprMmeHeHre TPON3BOAHOM IS HAXOXKICHUS

13 HaWJIYYIIErO PEUICHUS B TPUKJIIAIHBIX
3aavax
[Ipumenenne nporu3BOAHOMN AJIsI HAXOXKICHUS

14 HAWIy4IlIero peueHus B MPUKIIaJ HbIX
3aayax
[IpuMeHeHne Mpon3BOIHON IS

15 OIIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3aJlaHHoro (popmyson uim
rpagpukom
[IpumeHeHne npou3BOAHON JUISt

16 OTpe/IeNIEHUs] CKOPOCTH U YCKOPEHUS
nporecca, 3alaHHoro (popmyson uim
rpaduxom

17 Komnosunus GyHkumii

18 Kommosutust pyHKImiA

19 Komnosunus GyHkumii

20 I'eomerprueckue oOpa3bl ypaBHEHUH Ha
KOOPAWHATHOM IJIOCKOCTU

21 ['eomeTpuyeckue 006paspl ypaBHEHHUI Ha
KOOPAMHATHOM IJTIOCKOCTH

) Konrtponsnas pabora: "VccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

” IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO

epBOOOPA3HBIX




[lepBooOpa3Hble 3MeMEHTAPHBIX (HYHKIHA.

24 [IpaBuna Hax0XAEHHUS IEPBOOOPA3HBIX

25 [TepBooOpa3HbIe 2JIeMEHTApHBIX (DYHKITHIA.
[TpaBuna HaxoXIEeHUs IEPBOOOPA3HBIX

26 HNurerpai. I'eoMeTpudecKuii CMBICI
UHTErpania

7 Brluucnenue onpenenéHHoro HHTerpaa mno
¢dopmyne Herotona-JleitOnuia

)8 Brruncnenue onpeaenéHHOro HHTErpaa 1o
dopmyne Herorona-JleitOuuma

29 [IpumeHneHue nHTErpaa s HaX0XKIACHUs
IUIOIAAEH TNIOCKUX UTyp

30 [IpumeHneHue unTerpasa A HaXoXJIeHUs
00BEMOB reOMETPUUECKUX TEI

31 [Tpumeps! perennii auddepeHnnanbHbIX
YpaBHEHUH

1 [Tpumeps! pemienuit 1udepeHuanbHbIX
ypaBHEHUN
MaremaTnueckoe MOJEIMPOBAHNE PeaTbHBIX

33 MIPOIECCOB ¢ TTOMOIIIBIO T hepeHITHATEHBIX
ypaBHEHUH

14 Konrtponsnas pabora: "[leppooOpa3nas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIUH, UX
CBOWCTBA U TpapuKu

16 Tpuronomerpudeckue QyHKIUU, UX
cBOiicTBa U rpaduku

37 Tpuronomerpudeckue QyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckre QPyHKITUHU, UX




CBOWCTBA U TpapuKu

Tpuronomerpudeckue QyHKINU, UX

39 . 1
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHHUH C TOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPAaBHEHUH C IOMOIIBIO 1
TPUTOHOMETPUUYECKOI OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C IOMOIBIO 1
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHUH C IOMOLBIO 1
TPUTOHOMETPUYECKOH OKPYKHOCTH

44 PemreHne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHOMeTpUYECKUX HEPABEHCTB 1

46 Pelienne TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETPUYECKUX HEPABEHCTB 1
KoHnTtponbHas padora: "I paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIUA. 1
TpuronomeTpudeckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELLIEHUS MOKa3aTeIbHBIX |
HEPABEHCTB

50 OcCHOBHBIE METOIbI PELLIEHUS MTOKA3aTEIbHBIX |
HEPABEHCTB

51 OcCHOBHBIE METO/BI PELLIEHUS MIOKA3ATEIbHBIX 1
HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHHSI TOKa3aTEeIbHbIX |

HEPaBEHCTB




OcHOBHBIC MCTObI pCHICHUA

53 JOrapuPpMHUUECKIX HEPABECHCTB
54 OCHOBHBIE METO/1bl PELLICHUS
JOrapu(pMUUECKUX HEPABECHCTB
55 OCHOBHBIE METO/BI PELICHUS
JOrapu(pMUUECKUX HEPABECHCTB
56 OCHOBHBIE METOABI PELICHUS
JOrapuPpMHUUECKIX HEPABECHCTB
57 OcCHOBHBIE METOABI PELICHUS
UppalMOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELICHUS
UppalOHAIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOABI PELICHUS
UppaLMOHATILHBIX HEPABEHCTB
61 ['padmueckue METOBI peLICHUS
VPpalOHAIbHBIX YPAaBHEHUU
2 ['padmyeckue METOBI peLICHUS
UpPpalMOHATIbHBIX YPaBHEHUM
63 I'paduueckue MeTObI perIeHus
MIOKa3aTeNbHbIX YPaBHEHUN
64 ['padmyeckue METOABI perIeHUs
[I0Ka3aTEJIbHBIX HEPABEHCTB
65 ['padmueckue METOABI peLICHUS
jgorapu(pMUYECKUX YpaBHEHUN
66 I'paduueckue MeTo bl peLIeHus
JOrapu(PpMHUUECKIX HEPABECHCTB
67 I'paduueckue MeTObI perIeHus

Jorapu(pMUUECKUX HEPABEHCTB




68

I'paduyeckue MeToabl pemeHus
MOKA3aTEeNbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH

69

['padmyeckre METOABI pelICHUS
MIOKa3aTeIbHBIX U JIOTapu(PMUUECKUX
YpaBHEHUU

70

71

['padmyeckure METOABI pelICHUS
MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX
HEPABEHCTB

I'padmyeckue MeToaBI pemeHUS
MOKa3aTEeNbHBIX U JTOrapu(hMUIECKUX
HEPABEHCTB

72

KonrponsHas pabdora: "UppanuoHansHble,
NoKa3aTeibHbIe U JIorapudMudyeckue
HepaBeHCTBA"

73

74

75

Kommuiekchble uncia. Anredpanyeckas u
TpUrOHOMETpHUYeCKast (YOPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

KommnekcHsle uncna. Anaredpanueckas v

TpUroHOMeTpUYecKast (YOPMBbI 3aIUCH
KOMILIEKCHOTO YHCIIa

ApudmeTnueckue onepaum ¢
KOMIUIEKCHBIMU YHCTIAMHU

76

ApudmeTnueckue onepanum ¢
KOMIIJIEKCHBIMH YHCJIaMH

717

N300pakeHre KOMITJIEKCHBIX YHUCEN Ha
KOOPAMHATHOM IJIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHUCEN Ha
KOOPAMHATHOMW INTIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOT'O YHCIIa




®opmyna Myaspa. Kopau n-oii crenenu u3

80 KOMILJIEKCHOTO Yucia
[TprMeHeHre KOMIUIEKCHBIX YHCel st

81 penieHus: GU3NIECKUX U TE€OMETPUUSCKHUX
3a/1a4

%) KoHnTtponbHas padora: "KoMruiekcHbIe
yucna"

83 HarypanbHble u 1ensle yncia

84 Harypasnbsble u 1ienblie yncia

25 [IpuMeHeHne MPU3HAKOB JACTUMOCTH TEIBIX
qucen

26 [TprMeHeHre NPU3HAKOB JETUMOCTH LIEJIbIX
qucen

27 [TprMeHeHre IPU3HAKOB JETUMOCTH LIETIbIX
yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACTUMOCTH TETBIX
gucen: HOJl m HOK

29 [IpuMeHeHue NPU3HAKOB AEIUMOCTH LENbIX
YUCEN: OCTATKH 110 MOIYJIIO

90 [TpyMeHeHre TPU3HAKOB JETUMOCTH LIEIbIX
YHCell: OCTaTKU MO MO0
[IpumeneHre MpU3HAKOB JIETUMOCTH IIEITBIX

91 yycell: anroputM EBkinaa aiid permeHus
3a/1a4 B LEJIbIX YHCIIax

9 KonTtponbnas pabora: "Teopus membix
yucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHHI.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTh YPaBHEHUH.




PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CJIICACTBHUA

OCHOBHBIE MCTOJBbI pCHICHUA CUCTEM U

95
COBOKYIIHOCTCH pallMOHAJIbHBIX YPaAaBHCHHUU

OCHOBHBIE METO/IbI PELIECHUSI CUCTEM U
96 COBOKYMHOCTEH UppaIiioOHaIbHbIX
ypaBHEHUH

97 OcHOBHBIC MCTOJbI pCHICHUA CUCTEM U

COBOKYITHOCTEW ITOKA3aTEIbHBIX YPABHEHUI

98 OCHOBHBIE MCTOJbI pCHICHUA CUCTCEM U

COBOKYITHOCTEW ITOKA3aTEIbHBIX YPABHEHUI
OCHOBHBIE METOBI PEIIEHUS CUCTEM U

99 COBOKYITHOCTEH JIOTapru(hMHUECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUH

[IprMeHeHne cuCTeM K pEeIEeHUI0
MaTEeMaTUYECKHX 3a/1a4 U 3a7a4 U3

101 pa3IuyYHbIX 00JacTel HayKu U peaslbHOMN
JKU3HM, HHTEPIIPETALUS TIOJTyYEHHBIX
pE3yJIbTaTOB

IIpumeHeHne CucTeM K pelIeHUIo
MaTeMaTHYECKHX 3a/1a4 U 3a7a4 U3

102 pa3IuYHbIX 00JacTel HayKu U peaslbHOM
JKU3HU, MHTEPIPETalus MOIyYCHHbIX
pe3ynbTaToOB

[IpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKHX 3a/1a4 U 3a7a4 U3

103 . .
pa3TUYHBIX 00JacTel HAyKU U pealbHOM

JKU3HH, UHTCPIPETAIUA MOJTYYCHHBIX




pe3yJIbTaTOB

KonTtponbHas padora: "Cucremsl
palMOHAIBHBIX, HPPALMOHATBHBIX

104 MOKa3aTeNbHBIX U JIOrapu(pMUYECKUX
ypaBHEeHUI"

105 PanimonanbHbIe ypaBHEHUS C MapamMeTpaMu

106 PannonaneHble HepaBeHCTBaA ¢ apaMeTpaMHu

107 PanimonanbHbIe CUCTEMBI C TApaMeTpamMu

108 WppaunonansHble ypaBHEHUS, HEPAaBEHCTBA
C mapameTpaMu

109 HppanmonanbHble CUCTEMBI C TapaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUs, HEpaBEHCTBA
C mapameTpaMu

113 Jlorapudmuueckue cucTeMsl ¢ napameTpamu

114 TpuroHomeTpuyeckre ypaBHEHUs ¢
napameTpamu

115 TpuronomeTpuyeckue HEpaBEHCTBA C
napameTpamu

116 TpuroHomeTpudyeckue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBanue

117 MaTEeMaTUYECKUX MOJEINIEN peanbHbIX
CUTYalUi C MOMOILBIO YPaBHEHUH C
napaMeTpamu
[TocTpoenue u uccienosanue

118 MaTEMaTUYECKUX MOJCIICH pealbHBIX

CUTYalUi C MOMOIIBI CUCTEM YPABHEHHUM C




napameTpamu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKHX MOJCIICH peabHBIX

119 . .
CUTYyalUH C IOMOIIBIO CUCTEM YPaBHEHHUI C
napaMeTpamu

120 KonTtponbHas pabora: "3amauu ¢
napamerpamu'

121 [ToBTropenue, o0o0IIeHNE, CUCTEMATH3AIINS
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNEe, CUCTEMaTH3alUs
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 06001IeHNEe, cCUCTEMaTH3alUs
3HaHui: "YpaBHeHusa. Cucrembl ypaBHEHUI"

124 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3ALUS
3HaHuii: "HepaBencra"

125 [ToBTOpeHnue, 06001IeHNEe, CUCTEMaTH3alUs
3HaHuii: "HepaBencra"

126 [ToBTOpeHnue, 06001IeHNEe, cCUCTEMaTH3alHs
3HaHui: "HepaBencrsa"

127 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3ALUS
3HaHuii: "[Ipon3BoaHas u e€ npumeHenue"

128 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "[Ipon3BonHas u e€ npumeHenue"

129 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBonHas u e€ npumeHenue"

130 [ToBTOpeHue, 0000IIEHE, CUCTEMATU3ALIHS
3HaHuil: "MHTErpan u ero npuMeHeHue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHuil: "OyHkun"

132 [ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS




3HaHui: "OyHkun"

[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AITUS

133 - 1
3HaHui: "OyHKIUN"
134 Nrorosas koHTposbHAs paboTa 1 1
135 Hrorosast koHTpoIbHas paboTa 1 1
136 HOBTOPCHI/IG, 00o01eHue, cucTeMaTH3aus |
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 136 10




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOT'PAMMBI

10 KJIACC
Koa . .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTeIbHOM
MPOBEpIEMoro NMPOrpaMMbl CpeIHero oo1ero 0opa3oBaHusi
pe3yabTara
1 Ywucna 1 BEIYUCICHUS
L1 OnepupoBaTh MOHATUSIMH: PAIIMOHATBLHOE U IEHCTBUTEILHOE YHCIIO, OOBIKHOBEHHAS 1
) JeCATUYHAs APOOb, MPOIEHTHI
12 BeimonasaTe  apudMeTHdecKue Oomnepanydyd C palHoHATBHBIMH M JCHCTBHTEIHLHBIMU
' YKrCIaMu
13 BrimonHaTe npuOIMKEHHBIC BBIYMCIICHHSI, WCIIONB3YSl TpPaBWIa OKPYTJICHUS, JeaTh
) MIPUKUJIKY U OIICHKY pe3yJIbTaTa BEIYMCIICHUM
OnepupoBaTh MOHATUSIMH: CTETIICHB C IICJIBIM TTOKa3aTelieM, CTaHAapTHas opMa 3armucu
14 JEHCTBUTENHLHOTO YKCIAa, KOPEHb HATYpPaJbHON CTENEHH; HCIOJIb30BATh MOIXOISIIYIQ
) dbopMy 3amucu JIEWCTBHUTENBHBIX YHCEN I PEIICHWs MPaKTUYECKUX 3adad M
MIPEACTABICHUS JTAHHBIX
OnepupoBarh TMOHSATUSMU: CHUHYC, KOCHHYC M TaHTEHC MPOU3BOJILHOTO YIJIA;
1.5 WCIIOJIB30BaTh 3alKMCh MPOM3BOJLHOTO YIJla 4Yepe3 OOpaTHbIe TPUTOHOMETPUUYECKHE
byHKIIUU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBarh  MOHATUSAMH:  TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,  LIEJIOE,
2.1 palMoHaNIbHOE, HPPALMOHAIIBHOE YpaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
ypaBHEHUE
27 BreimonHATe  mpeoOpa3oBaHUs — TPUTOHOMETPHYECKUX  BBIPAKCHHUH W peliaTh
' TPUTOHOMETPHUUYECKUE YPAaBHEHUS
BrinonasaTe npeobpazoBaHus EIbIX, PAIIMOHATBHBIX U UPPALMOHATBHBIX BEIPAKEHUM
2.3 M peliaTh OCHOBHBIC THUIBI IEJBIX, PAIMOHAIBHBIX W HPPAIMOHAIBHBIX YPaBHECHUU 1
HEPaBEHCTB
24 [IpuMeHATh ypaBHEHUS U HEPABEHCTBA JUIsl PEIICHUSI MaTEeMaTUYECKHX 3a/1a4 U 3a71a4
) W3 pa3IMYHBIX 001acTell HAYKH U PeaTbHOM KU3HU
MonenupoBaTh peajbHbIE CUTYalldd Ha SI3bIKE aireOpbl, COCTaBISITh BBIPAKECHUS,
2.5 ypaBHEHUs, HEPABEHCTBA MO YCIIOBUIO 3aJayud, UCCIIEIOBATH MOCTPOEHHBIE MOJEIH C
MCIIOJIb30BaHUEM armapaTa anreopsl
3 OyHKIMU U Tpaduku
OnepupoBaTh TOHATUSAMHU: (QYHKIHS, CHOCOObI 3amaHusi (QyHKIMH, OOJIACTh
3.1 OTpe/ieNIeHUs] © MHOXKECTBO 3HAUeHUN QYyHKIUH, rpauK GYHKIMH, B3aUMHO OOpaTHbIE
byHKIMH
319 OnepupoBaTh MOHATUSMHU: YETHOCTh W HEYETHOCTh (YHKIMHM, HYIH (QYHKIIHH,

IMPOMCIKYTKH 3HAKOIIOCTOSAHCTBA



33 Hcnonb3oBath rpadukn GyHKIMN A7 peIIeHus] ypaBHEHHUHA
34 CtpouTh ¥ UuTaTh TPAPUKHA TUHEHHON QYHKIINN, KBAAPATUIHON PYHKITUH, CTETICHHOM
' (GYHKIHU C LENBIM MTOKa3aTeIeM
Hcnonbs3oBate rpaduku GyHKIUN AJIs1 UCCIIEAOBAHUS MTPOIIECCOB U 3aBUCUMOCTEH MPH
3.5 pelieHnH 3a1a4 W3 JPYruX Y4YeOHBIX TNPEIMETOB W PEalbHOM JKWU3HHU, BBIPAXKAThH
(dbopMysiaMy 3aBUCUMOCTH MEXAY BEIHUYNHAMU
4 Hauana marematnueckoro anaimsa
41 OnepupoBaTh NOHATHUAMHU: TOCIEAOBATEIBHOCTh, apU(PMeTHUECKas U IeoMeTphuecKas
' POrPECCHH
47 OmnepupoBarh MOHATHAMHU: OECKOHEUHO YOBIBAIOIIAss TE€OMETPUYECKasi IMPOrPECcCHs,
' cyMMa OECKOHEYHO YOBbIBaIOIIEH TeOMETPUYECKO MPOrpeccHu
4.3 3ajaBaTh MOCIEIOBATEIFHOCTH PA3IMYHBIMK CIIOCOOAMH
44 Hcnons3o0BaTh CBOKCTBA MOCIEN0BATENBHOCTEN U IPOTPECCUI JUISl PELICHUS PEAJIbHBIX
' 3a/1a4 IPUKJIaJHOrO Xapakrepa
5 MHoOkecTBa U JIOTHUKa
5.1 OnepupoBaTh NOHATUSIMH: MHOKECTBO, ONIEPALIMH HAJl MHOKECTBAMU
59 Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaT JUid OINKUCAaHUS  pealbHbIX
' IIPOLIECCOB U SIBJICHUH, IPH PELICHUH 3aJa4 U3 JPYTUX YUEOHbIX IPEIMETOB
53 OnepupoBaTh MOHATUAMMU: ONIPEACICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIHCTBO
11 KIIACC
Kon . .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM
e NPOrpamMMsl CpeIHero oomero oopa3oBaHus
pe3yJbTara
1 Uucna v BBIYUCICHUS
OnepupoBaTh NOHATUSAMHU: HATYypaJbHOE, LEJIO€ YHWCIO; MCIONb30BaTh MPU3HAKU
1.1 JEJIMMOCTH LEJbIX YMCEJI, Pa3jiokKEeHHE 4YMcia Ha HPOCTble MHOXKHUTENIU JUIsl pellieHn
3a1a4
1.2 OnepupoBath MOHATHEM: CTENEHD C PAllMOHAIBHBIM IIOKA3aTEIEM
1.3 OnepupoBaTh MOHIATHSIMH: Jorapu(pM YuCIia, IeCATUIHBIE U HATypalbHbIE JIOTapUPMBI
2 VYpaBHEHUs U HEPABEHCTBA
[IpuMeHsATH CBOMCTBAa CTENEHU MJs TNpeoOpa3oBaHMs BBIPAXKEHUH, ONEPHUPOBATH
2.1 MOHATUSMM: IIOKA3aTEIIbHOE YPAaBHEHUE M HEPABEHCTBO; PEILATh OCHOBHBIE THIIBI
II0Ka3aTeNbHbIX YPABHEHUN U HEPABEHCTB
BoinonusaTe mnpeoOpa3oBaHMsl BBIpaKEHUH, COAEpKALIUX JorapudMbl; ONepupoBaTh
2.2 MOHATUSIMU: JIOrapu(MUYECKOEe ypaBHEHHE M HEPAaBEHCTBO; pEIIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB
2.3 Haxonuts penieHust npocTelmmx TPUrOHOMETPUIECKUX HEPABEHCTB
24 OnepupoBaTh MNOHATHSAMM: CHUCTEMA JIMHEHHBIX YpaBHEHMM W €€ pEILEHUE;
' HCII0JIb30BaTh CUCTEMY JINHEHHBIX YPaBHEHUH [UIsl pEIICHU TPAKTUUECKUX 3a7a4
2.5 Haxonuts penieHus npocTeNnX CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHUI




U HEPaBEHCTB

2.6

MonenupoBaTh peajbHble CUTYallMd Ha S3bIKE anreOpbl, COCTaBISATH BbIPAXKEHHUS,
ypaBHEHUsI, HEPABEHCTBA U CHCTEMBI TI0 YCJIOBHIO 33]1a4H, UCCIICIOBATh TOCTPOCHHBIE
MOJIEJIM C UCIIOJIb30BaHUEM amrmapaTa anreopbl

OyHKIMH U rpaduku

3.1

OnepupoBarh MOHATUAMHU: TepUOAUYEcKast (YHKIHSA, MPOMEXKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKH SKcTpeMyMma (yHKIMM, HauOoJiblllee W HaMMEHBIIee 3HAUYEHUS
(GYHKIMM Ha TPOMEXKYTKE; HCHOJIB30BATh MX JUIA HCCIECIOBAHUS (DYHKIUH, 3aJaHHOY
rpaduKom

3.2

OnepupoBaTh  NOHATUSAMM: TIpadUKu  IOKA3aTeJbHOW, JiorapuMu4eckoil u
TPUTOHOMETPUYECKUX (YHKIMH; W300pakaTh MX HA KOOPAWHATHOHM IUIOCKOCTH H
HCIOJIb30BAaTh AJIsl PELIEHUS YPaBHEHUM U HEPABEHCTB

33

N3o0pakath Ha KOOPAWMHATHOW IIJIOCKOCTH TpauKd JUHEHHBIX YpaBHEHUH |
MCIOJIb30BATh UX IS PEIICHUS! CUCTEMBbI IMHEHHBIX YpaBHEHHIA

3.4

Hcnons3oBate Tpaduky (GYHKIUH IS UCCIICOBAHHS IPOIECCOB W 3aBUCUMOCTEH H
JOPYTUX YIEOHBIX TUCIMILTAH

4.1

Havana marematnyeckoro aHanusa
OnepupoBaTh TOHATUSMHU: HENpepbiBHAS  (PyHKUMA, Mpou3BoAHAS  (PyHKUIUU;

HCIIOJIH30BaTh TE€OMETPUUYCCKUNA U (PU3MUYECKHH CMBICI MPOU3BOTHON IS pEUICHUS
3aa4

4.2

HaxonuTh mpou3BOIHBIC 3JEMEHTApHBIX (DYHKIHMA, BBIYHACIATH TPOU3BOIHBIE CYMMBI,

MIPOM3BEACHUS, YACTHOTO (DYHKITHIA

4.3

4.4

Vcnonb30BaTh NPOM3BOJIHYIO JUI MCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K IOCTPOCHUIO TPapUKOB

Hcnonb3oBaTh MMPOU3BOAHYIO AJI HAXOXKACHHUA HAWITYHULICTO PCIICHNA B IIPUKIIAIHBIX,
B TOM 4HCJIC COIUAJIBHO-OKOHOMHWYCCKHUX, 3aJa4ax

4.5

OnepupoBaTh MOHATUSIMHU: IEPBOOOPA3HASL U UHTETPaJl; HOHUMATh T€OMETPUUYECKUI U
(bu3nyecKkuil CMbICI UHTErpaia

4.6

4.7

Haxomute mepBooOpasHbie 3IIEMEHTApHBIX (QYHKIMA, BBIYUCIATH HHTErpal Io
dbopmyite Hetorona — JleiiOamia

Pemarsn INpUKIIaAAHBIC 3aga4dd, B TOM YHUCJIC COHUAIBHO-OKOHOMHYCCKOIO H
q)HBI/I‘IeCKOFO XapakTepa, CpeaACTBaAMU MaTEMATUICCKOI'O aHaJIn3a

IMPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

10 KJIACC

Kox
1

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHNS

Yucna ¥ BEIYUCICHUS

1.1

Pammonaneubie uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JpOOH, TMPOIEHTHI, OECKOHEYHBIC

3



nepuoguveckue  Apobu. ApudpmeTHyecKkHe — Omnepauud C  PalUOHAJIBHBIMH  YHCIAMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaxkeHU. IlpumeHeHne apoOell M TPOIEHTOB Ui pEIICHHS
MIPUKJIAIHBIX 33124 U3 PA3JIMYHbIX OTPACiIed 3HAHUHN U PEAIbHOM KU3HU

HeﬁCTBHTCHBHBIe qucia. PaHI/IOHaHBHble " UppalluOHAJIBHBIC YHUCJIA. ApI/I(i)MeTI/ILIeCKI/Ie onepanun

1.2 C IeHCTBUTENIbHBIMY unciaMu. [IpuOnmkéHHble BEIUNCIEHMS], IPABUIIa OKPYTJICHUS, IPUKUIKA U
OILIEHKA pe3yJIbTaTa BBIYMCICHUN
Crenenp ¢ menbiM mokazateneMm. CranmapTHas ¢opMa 3alucu JACHCTBUTEIBHOTO YHCIA.
1.3 Hcnonp3oBanne moaxonsmeld ¢GOpMBI  3alMUCH  JICUCTBUTENBHBIX YHCEN JUIA  PEIICHUs
IIPAKTUYECKUX 3a7a4 U MPEICTABJICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HaTypajbHOH creneHH. JIeHCTBHA ¢ apHU(PMETHYECKUMHU KOPHSIMHU
’ HaTypaJIbHOM CTENIEHU
15 CuHyc, KOCMHYC U TaHI€HC 4YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI€HC
YHUCJIOBOI'O apryMEHTa
2 VYpaBHEHUs U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKAECTBEHHbIE IPEOOPA30BAHUS
2.2 | IlpeoGpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPHUUYECKHE (DOPMYJIBI
2.3 VYpaBHeHue, KopeHb ypaBHeHus. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTO 1 MHTEPBAJIOB
2.4 | Pemenue 1nenbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
2.5 Pemenne nppanroHanbHbIX ypaBHEHUN U HEPABEHCTB
2.6 | Peuienue TpUroHOMETPUUECKUX YPaBHEHHIM
27 [IpuMmeHeHne ypaBHEHMH M HEPABEHCTB K PELICHUI0 MaTeMaTHYeCKMX 3aJad M 3aJad U3
’ pa3IMYHbIX 00J1acTe HAYKU U pealibHOW )KU3HU
3 ®yHKIMU U TpaduKu
3.1 Oyukuus, cnocoos! 3aganus pynkuuu. I'paduk dyHkiuu. Bzaumuo obpaTHbie GyHKIIUN
39 Ob6nacTh ompezeneHUuss U MHOXKeCTBO 3HaueHuUM @yHkuuu. Hymu @ynkumn. Ilpomexytku
’ 3HAKOIOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUU
313 CreneHHas pyHKLUS C HATYpaJbHBIM U LIENbIM NoKa3aresneM. E€ cBoiicTBa u rpaduk. CBolicTBa u
’ rpaduK KOpHS 7-0# CTETICHH
34 Tpuronomerpuueckass OKpY>KHOCTb, OIpEAETICHHE TPUTOHOMETPUYECKUX (QYHKLUUI YUCIOBOTrO
’ apryMeHra
4 Hauana maremarnueckoro anaimsa
41 ITocnenoBarensHOCTH, CHocoO0bl 3alaHus IIOCJIE0BATENBHOCTEM. MOoHOTOHHBIE
' MIOCJIE0BATENBHOCTH
Apudmernueckas U reoMmerpuueckas mnporpeccu. beckoHeyHo yObIBaromias reomeTpuyecKas
4.2 | mnporpeccusi. Cymma 6eckoHeuHO yObIBaromeii reoMeTpuieckoil mporpeccun. @opmyia CI0KHbBIX
poueHToB. Mcronp30BaHne Nporpeccuy JUisl peIIeHUs] peabHbIX 3a7a4 IPUKIIAJHOIO XapakTepa
5 MHoOXeCTBa U JIOTHKA
MHoecTBO, omepauuu Hax MHokecTBamu. /[luarpammel Oilinepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOI'O ammnapara Uil ONMCaHUs peajbHbIX IMPOLECCOB U SIBICHUH, NpU
pelIeHnu 3aa4d U3 APYTUx y4eOHbIX IPEeIMETOB
5.2 Onpenenenune, Teopema, CIEICTBUE, JOKA3aTENbCTBO




11 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS

1 Uucna v BBIYUCIECHUS

1.1 Hatypanbsble u nensle uncina. [Ipu3Haku JeIMMOCTH LENbIX YUCEI

1.2 Crenenb ¢ pauMoHaIbHBIM MOKa3aTesneM. CBOMCTBA CTENEHU

1.3 Jlorapudm uncna. JlecaTuuHbIe U HATypaJIbHBIE JIOTAPU(DMBI
2 YpaBHEHUS U HEPABEHCTBA

2.1 [IpeoOpa3oBanue BEIpaKEHUH, COIEPKAIIUX JOTapHUPMbI

2.2 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPKAILNX CTENIEHU C PallMOHATIBHBIM ITOKa3aTeleM

23 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble YpaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmmuyeckue ypaBHEHHS 1 HEPABEHCTBA

r 6 Cucremspl TMHEWHBIX ypaBHEHUN. PellleHne npukiaaHbix 3a1a4 ¢ MOMOLIbIO CUCTEMBI JINHENHBIX
' ypaBHEHHH

2.7 Cucrempl 1 COBOKYITHOCTH PALlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB

)8 [IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]1a4 U 33]1a4 U3
' Pa3NUYHBIX 00JIACTeH HAYKH U peallbHOW KU3HU
3 OyHKIMH U TpaduKu

31 Oyukus. lepuognueckue ¢yHkmmu. [IpoMeXyTKH MOHOTOHHOCTH (YHKIHUH. MakCUMyMBI ¥
' MUHHMYMBI pyHKIMU. Haubosblee 1 HanMeHblee 3Ha4eHne PYHKIUU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U IpaMKU

33 IToka3zarenbHas u norapupmudeckas GyHKIUHU, UX CBOMCTBA U rpaduku

3.4 Ncnonb3oBanue rpadukoB GyHKIU 17151 pelIeHNUs ypaBHEHUN U JINHEHHBIX CUCTEM

15 Hcnonb3oBanue rpaukoB GyHKUIUI 1 CCIIE0BAHMS TPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
' BO3HHUKAIOT MIPH PELICHUHU 33a4 U3 JIPYTUX YUeOHbIX IPEAMETOB U PEaTbHOM KU3HU
4 Hauana marematndeckoro anaimsa

4.1 HenpepsiBHble pyHKIMN. MeTo1 HHTEPBAJIOB JUIs PELLICHHUS HEPABEHCTB

4.2 [IpousBoanas ¢pynkiuu. ['eomeTpruyeckuit 1 pU3NUECKHUM CMBICT IPOU3BOAHON

43 ITpousBosHble 3neMeHTapHbIX GYHKUUHA. @DOpMyNbl HAaXOXKIEHHS MHPOM3BOJHONW CYyMMBI,
' MIPOM3BEACHUS M YaCTHOTO (DYHKIIMH

44 [IpuMeHeHHe NPOU3BOAHOM K HCCIEeIOBaHHIO (YHKUUH HAa MOHOTOHHOCTb U SKCTPEMYMBI.
' Haxosxnenne HanOobIIero 1 HAMMEHBIIET0 3HaUeHUs (PYHKIIUHM HA OTpe3Ke

45 [IpuMeHeHrEe TPOM3BOAHOM ISl HAXOXKACHHS HAWIY4YIIEro PEUICHHs B NPUKIAIHBIX 3aJadax
' JUIs OTIPEJIeNIEHUs] CKOPOCTH IpOLIecca, 3alaHHOr0 GOpMyJIoi WK rpadukom

4.6 ITepBooOpaznas. Tabmauia nepBooOpa3HBIX

47 Wuterpan, ero reomerpudeckuii M (Quanyueckuii cMbici. Beruucienue uHTErpasia mo QGopmyn

Herorona — Jletiouauia

INPOBEPSEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJBHOMN MPOI'PAMMBI CPEJJHEI'O OBIIETO
OBPA30OBAHUASA

L




Kon
NpoBepsieMOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM Pe3yJIbTATAM 0CBOCHHMSI OCHOBHOM
00pa30BaTeJIbLHON NPOrPaMMBbI CpeIHEero 001ero 00pazoBaHus

Brnagenue MerogamMm 10Ka3aTeNbCTB, alrOPUTMAaMU pEUIEHUs 3a7a4d; yMEHUe
dopMynHupoBaTF M ONEPUPOBATH MOHSATHSAMHU: OIPEACICHUE, aKCHOMa, Teopema,
CIIEJICTBUE, CBOMCTBO, MpPH3HAK, IOKA3aTEIbCTBO, PABHOCWIbHBIE (DOPMYITHPOBKU;
OPUMEHATh HX; yMeHHe (QOopMyIupoBaTh OOpaTHOE U MPOTHUBOIOJIOKHOE
YTBEPK/ICHHUE, NPUBOJUTH NPUMEPHl U KOHTPIPUMEPBI, HUCIHOJIb30BaTh METOJ
MaTeMaTHYECKON MHYKIIUH; IPOBOJUTH 10Ka3aTEIbHbIE PACCYKICHUS IIPU PELLIECHUN
3a/lay, OLEHUBATH JIOTUYECKYIO IMPaBUIBHOCTb PACCYXKICHUH; YMEHUE OIEepUpOBaTh
HNOHATUAMU: MHOYKECTBO, IOJAMHOXKECTBO, ONEpPALMU HAaJ MHOXKECTBAMH; YMEHHE
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM —ammapaTr [js ONHCaHUsl pPealIbHbIX
NPOIIECCOB M SBICHWNM M TPU pEIIeHUH 337ad, B TOM YHCJIE U3 JPYTHX y4eOHBIX
PEeIMETOB; YMEHHE ONEpPUPOBATH MOHATUSMU: rpad, CBA3HBIA rpad, AepeBo, LUKI,
rpa¢ Ha IUIOCKOCTH; YMEHHE 337aBaTh M OMHICHIBATH Tpadbl pa3TUIHBIMU CIIOCOOAMU;

HCIIOJIB30BAaTh l"pa(i)LI IIpyu pCIICHHUH 3a1a4

YMeHue onepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEJOE YHUCIO, CTEHEeHb C
[EJIBIM  TTOKA3aTeieM, KOpPEHb HATypalIbHOW CTENEHH, CTENCeHb C PalMOHAIBLHBIM
MoKa3aresieM, CTENCHb C JCHCTBUTEIBHBIM IOKa3aTeleM, JIorapudM uuciia, CHHYC,
KOCHHYC M TaHI€HC NPOM3BOJIBHOIO YHMCIIA, OCTATOK MO MOIYJI0, PalMOHAIBHOE
YHCII0, UPPAIMOHATBHOE YMCIIO, MHOXKECTBA HATYPallbHBIX, LIEJBIX, PAllHOHATBHBIX,
JNEHCTBUTENHHBIX YHUCENT; YMEHHE UCIIOJIb30BaTh IPU3HAKYU JICTUMOCTH, HANMEHBIITHIA
o011 [enuTens 1 HaMMEeHbIIee o01ee KpaTHoe, alNropuT™ EBKiIMIa npu pemieHuu
3a/1a4; 3HAKOMCTBO C PA3IMYHBIMUA TIO3WIIMOHHBIMA CHCTEMaMU CUUCJICHHS, YMCHHE
BBITIOJIHATh BBIYMCIICHHE 3HAYCHUH W mpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSIMU U
norapupmamu, TpeoOpa3oBaHUs JIPOOHO-PAMOHAIBHBIX BBIPAKEHUH; yMCHUE
OTEepUPOBATh TOHATUSAMHU: TOCIENIOBATENILHOCTh, apu(MeThyecKas MpOrpeccus,
reoOMEeTpPUYECKas IPOrpeccHsi, 0ECKOHEUHO yOBbIBarOIIas TEOMETPUIECKast IPOTPECCHST;
YMEHHUE 3aJlaBaTh TOCJIEIOBATEIBHOCTH, B TOM 4YHCJIE C MOMOIIBIO PEKYPPEHTHBIX
dbopMyJI; YMEHHE OIEPUPOBATH IMOHATUSAMHU: KOMILICKCHOE YHCIIO, CONPSIKEHHBIC
KOMIUICKCHBIE YHWCJIa, MOIYJIh M apTyMEHT KOMIUIEKCHOTO Yucia, ¢opMma 3amucu
KOMIUICKCHBIX 4YHcell (TeOMeTpHUYeCKas, TPUTOHOMETpPHYECKas W aireOpandueckas);
YMETh TMPOU3BOAUTH apUPMETHUECKHE JEHCTBUS C KOMIUIEKCHBIMH YHCJIaMH,
MPUBOIUTH MPUMEPHI UCIIOTH30BAHMS KOMIICKCHBIX YHCEN; ONIEPUPOBATH MTOHATHSIMHU:

MaTtpuna 2X2 3><3, OMMpCACIINTECIIb MATPHUILIBI, FCOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPECACIIUTCIIA

YMenue OIICpUpPOBATH TTOHATHUAMU: palluOHAJIbHBIC, HppaiuOHAJILHBIC,

MOKa3aTeNbHbIE, CTENEeHHbIE, JorapuMuyecKkue, TPUrOHOMETPUUYECKUE YpaBHEHHS U




HEPAaBEHCTBA, UX CHCTEMbl; YMEHHE OIEpUPOBATh MOHITUSIMH: TOXKAECTBO,
TOXECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CHUCTEMa YpaBHEHHHA U
HEPAaBEHCTB, PaBHOCWJIBHOCTh YpaBHEHUN, HEPABEHCTB U CUCTEM; YMEHHE pelaTh
YpaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI C IOMOUIbIO PA3JIMYHBIX NPUEMOB; peLIaTh
YpaBHEHHUs, HEpPaBEHCTBA U CHUCTEMBl C IMapaMeTpoM; MPUMEHITh YypaBHEHUS,
HEPAaBEHCTBA, WX CHUCTEMBl Ul pEIIEHHs MaTeMaTH4YecKuX 3ajad U 3ajad U3

pa3IMYHBIX 00MacTel HAYKH U PeaibHOM KU3HU

VYMeHHe OonepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (YHKIHH, NEPUOANIHOCTH
(GyHKIMH, OrpaHMYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKUIHUH, OKCTPEMYyM
byHKIMKA, HAWOOJBINIEE W HAWMEHbIee 3HAa4YeHUs QYHKIUA Ha MPOMEXYTKE,
HempepbiBHAas (QyHKIOM, acUMNTOTHl rpaduka (yHKOMM, TepBas U BTOpas
npou3BoiHAs (QYHKIHMH, TEOMETPHUYCCKHH W (U3MYECKHH CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, ONpeNeIéHHBI MHTETpall; YMEHHE HAaXOAWTh aCUMNTOTHI rpaduka
(GYHKINU; YMEHHE BBIYMCIATH NMPOWU3BOAHBIE CYMMBI, HPOHM3BEIEHUS, YaCTHOTO U
KOMITO3MLUK (YHKIMHA, HAXOJUTh YpPaBHEHHE KacaTeJIbHOW K rpaduky (GYHKIHH;
YMEHHE HAXOJWUTh MPOW3BOJIHBIC 3JIEMEHTApHBIX (DYHKIHMIA; YMEHHE HCIIOJIb30BaTh
NPOU3BOJIHYIO U HMCCIIEAOBaHUS (DYyHKIMH, HaXOAWTh HAWOOJBIINE W HAMMEHBIIHE
3Ha4eHUs1 (YHKUUH; CTPOUTH TpaHUKH MHOTOWICHOB C HCIIOJIb30BAaHHEM armapara
MaTeMaTUYeCKOT0 aHAIN3a; TPUMEHSTH MPOU3BOIHYIO JUTS HAXO0XKICHUS HAWTYYIIETo

pelieHusi B MPHUKIATHBIX, B TOM YHCIE COIHAIHHO-3KOHOMUYECKHX W (PU3MUYECKUX
3a71a4ax; HaXOAWTh IUIOMATU U O0BEMBI (PUTYp C TOMOINBIO WHTErpajia; MPUBOJHUTH
NpUMEPHl  MaTEMAaTUYECKOTO MOJICIIMPOBAHKS C TMOMOIIBI0 TU(PEepeHITHaTHHBIX

YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (QyHKUIUM, oOpaTHas QyHKIuS,
KOMITO3UIHS (PYHKINIA, TrHEeHas GyHKIMA, KBagpaTHIHas (QyHKIMS, palnoHaIbHAs
¢GyHKLUs, cTenmeHHas (YHKUUS, TPUTOHOMETpUYEeCKHe (YHKLUUH, OOpaTHbIE
TpUTOHOMETpUYEeCKHe (YHKIMHU, TOKa3aTenbHas W JorapupmMudeckas (QyHKIUH;
YMEHUE CTPOUTh TpauKM H3YYEHHBIX (YHKIHH, BBIMONHATh NpeoOpazoBaHMS
rpadpuxkoB (QyHKUMN, HCMONB30BaTh TpaduKU Ui U3YyYEHUS MPOLECCOB H
3aBUCUMOCTEH, MpU peleHUH 3aJad U3 JAPYIMX y4eOHBIX NPEAMETOB M 3ajad W3
peabHOM JKM3HM; BBIpOXaTh (OpMyJIaMH 3aBHCHMOCTH MEXAY BEIMYHHAMM,
UCIIOJIb30BaTh CBOMCTBA U rpaduku (yHKIMN AJIS pellieHus] ypaBHEHH, HEpaBEHCTB U
3a71a4 C TapameTrpaMu; H300pakaTh Ha KOOPAWHATHOW IUIOCKOCTH MHOXECTBA

pELICHU YPaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue penath TeKCTOBBIC 33Ja4H PA3HBIX THIIOB (B TOM YHCIIE HA MPOLEHTHI, JOIH
M YacTW, Ha JBIKCHHE, paboTy, CTOMMOCTh TOBApOB M YCJIYT, HAJIOTH, 3a/aydl W3
o0JacTu yrnpaBlIeHUs THYHBIMU U CEMEHHBIMH (DMHAHCAMU); COCTABIISTH BRIPAKEHUS,

YpaBHCHHsA, HEpPAaBCHCTBA W MHX CHCTCMbI 110 YCJIIOBUIO 3aaa4dd, HCCICO0BATH




MOJlyYEHHOE pelIeHHe U OLEHUBaTh MPaBIOMNOJOOHOCTh pe3ylbTaTOB; YMEHHE
MOJIEJIMPOBATh pPealbHbIE CUTYal[MH Ha 3bIKE MATEMATUKHU; COCTABIISITh BHIPAKEHUS,

YPAaBHEHUs, HEPABEHCTBA M HMX CHUCTEMBI [0 YCJIOBHUIO 3aJadyH, HWCCIEA0BATh
MOCTPOCHHBIE MOJIENIM C HCIIOJIB30BAaHMEM ammapara aiareOpbl, MHTEPIPETHPOBATH

MOJTyYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUSIMU: CpeiHee apudmeTnyeckoe, Mearana, Haubosblee
Y HaUMEHbIIIee 3HAYCHUS, pa3Max, AUCIIEPCUs, CTAHIAPTHOE OTKIOHEHHUE YHCIOBOTO
Habopa; yMeHHE WU3BJIE€KaTh, MHTEPIPETUPOBATH MH(OpPMAIIMIO, MPEICTABICHHYIO B
TabIMIax, HA TUarpaMMax, rpaukax, OTpa)xarollylo CBOMCTBA PEealbHBIX MPOLIECCOB

U SIBJIGHUH; TPEACTaBIATh HHPOPMAIMIO C TOMOINBIO TaOIWIl M JAHArpaMM;
UCCJICJIOBATh CTATHCTUYCCKUE JaHHBIC, B TOM YHCIIE C MPUMEHECHHEM TpapuuecKux
METOJIOB ¥ DJIGKTPOHHBIX CPEACTB; TpadUyecKd HUCCIENOBaTh COBMECTHBIC

HaOJII0/IEHUS C TIOMOIIBIO JUarpaMM pacceuBaHMs U TMHEWHON perpeccuu

YMeHue omnepupoBaTh MOHITHSIMH: CIyYalHBIM ONBIT M ClydailHOe COOBITHE,
BEPOATHOCTh  CIIY4alHOTO  COOBITHS; YMEHHE  BBIUUCISATH  BEPOATHOCTH  C
UCIIONB30BAaHUEM TpaUUecKuX METOMOB; MPHUMEHSTh (OPMYINbI CIOXKEHUS H
YMHOXXEHHUSI BEPOSATHOCTEH, (OpMyIy MOJTHOH BepoATHOCTH, (Gopmyiny bepHysm,
KOMOHMHATOpHBbIE (DaKThl U (HOPMYIIBI; OLEHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI;
YMEHHE ONEpUpOBaTh MNOHATUAMM:  CIOy4yailHass  BEJWYMHA, paclpeiesieHue
BEPOSITHOCTE, MAaTEMaTUYECKOE OKUJAHUE, NUCIEPCUS U CTAHAAPTHOE OTKIOHEHUE
CIlyd4aifHOM BENMYWHBI, (YHKIMHM pacupefeseHus MW IUIOTHOCTH PaBHOMEPHOTO,
IIOKAa3aTEJIbHOIO M HOPMAJIbHOTO PAaCIpEleeHU; YMEHUE MCIIO0NIb30BaTh CBOMCTBA
M3YYEHHBIX pacIpeleieHuid AJil pelieHHs 3a/ad; 3HAKOMCTBO C IMOHSTHUSIMM: 3aKOH
OOJIBILINX YHCEJI, METO/Ibl BHIOOPOUHBIX UCCIIEOBAHUI; YMEHNE PUBOIUTH TPUMEPHI

NPOSIBJIICHUS. 3aKOHA OOJNBIINX YHUCEN B TPHUPOIHBIX W OOIICCTBEHHBIX SBICHUSIX;
YMEHHE OINEpPUpPOBaTh IMOHATHSAMM: COUYETaHHE, INEPECTAHOBKA, YUCJIO COYETaHUH,
YHCIIO IEPECTaHOBOK; OMHOM HbI0TOHA; yMeHUE MPUMEHATh KOMOMHATOPHBIE (PaKTHI

U pacCYXKICHMs Ui PELICHUS 3a/ay; OIEHUBATh BEPOSITHOCTH PEabHBIX COOBITHH;

COCTABJISITh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh IOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb, IPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYUHA YIJIa, INIOCKUN yTOJ, IBYIPAHHbBIN yIoJl, TPEXTPaHHBIA yroJ,

CKpELIMBAIOIINECS MPSAMBIE, MapaJLIEIbHOCTh W NEPIEHANUKYJSPHOCTh MPSAMBIX M
IJIOCKOCTEH, yroa MEXAYy IPSIMBIMHM, YIOJl MEXKIy IPSAMOHM U IUIOCKOCTBIO, YIOJI
MEXIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHM JIO IIOCKOCTH, PACCTOSHHUE MEXIY
IPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHUE HCIOJIb30BaTh IPU PEIICHUU
3a/1a4 M3y4YeHHbIE (DAKTBl M TEOpPEMbl IUIAHUMETPUU; YMEHHUE OLIEHHUBATh pa3Mephl
O00BEKTOB OKPYXAIOIIET0 MHUPA; CTPOUTh MaTeMaTHYECKHE MOJENIU C IOMOUIbIO

TCOMETPHUICCKUX MIOHATHI U BCJIIMYMH, pC€IIaTb CBA3AHHBIC C HUMH IPAKTHYCCKUC




3a1aun

10

YMeHne  omnepupoBaTh  MOHATHAMHU:  IUIOmanb  Gurypsl, o00BEM  QUrypsI,
MHOT'OI'paHHUK, HpaBPIJIBHLIﬁ MHOT'OI'paHHUK, CCUCHUC MHOTI'OTpaHHUKA, KY6,
napajieNienuie], Ipu3Ma, nmupamuaa, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, IWINHAP
KOHYC, map, cdepa, iomaas cepsl, TUIOMIATs MOBEPXHOCTH MUPAMHUIBI, TPU3MBI,
KOHYyCa, IWINHIPA, 00bEM Ky0a, MPSMOYroJbHOTO Mapajuleienuneia, MUpaMubl,
OpU3MBL, IWIMHApPA, KOHYyCa, IMapa, pa3BEPTKAa IMOBEPXHOCTH, CEUCHUS KOHycCa U
WIMHAPA, TapaieibHble OCH WM OCHOBaHMIO, CEUEHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIMHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPAHHHKA
n300pakaTh MHOTOTPAaHHHUKH, (PUTYPBI X TIOBEPXHOCTH BpAIIIEHUSI, UX CEUEHHUS, B TOM
qucie C IOMOIIbKO  JOJICKTPOHHBIX  CPCACTB; YMCHUC TIPUMCHATH CBOMCTBA
TeOMETPUYCCKUX (DUTYP, CAMOCTOSTEIFHO (POPMYITHPOBATH OMPEICIICHHS U3Y4aeMbIX
¢uryp, BBIIBUTATh THUIOTE3bl O CBOMCTBAX M TNMPHU3HAKAX TI€OMETPUYECKHX (Uryp,
00OCHOBBIBATh WJIHM OTIPOBEPTATh MX; YMEHHE POBOJUTH KIacCU(UKAIIUIO PHUTYP TIO

Ppa3INYHbIM IIPHU3HAKAM, BBIIIOJIHATDH H606XO,I[I/IMBIG JAOIOJHHUTCIIbHBIC ITIOCTPOCHUS

9

11

YMeHue omnepupoBaTh MOHITHSIMH: JBUKCHHE B TPOCTPAHCTBE, MapalieNbHbIH
NepeHOC, CUMMETPHs Ha IUIOCKOCTH W B IPOCTPAHCTBE, MOBOPOT, MPeoOpazoBaHHE
noo6us, nogo0HbIe (PUTYpBI; yMEHHE PAaCO3HABATh PaBHbIC U MOJO00HBIE (DUTYPHI, B

TOM YHCJIE B TPHPOJE, MCKYCCTBE, APXHUTEKType; HCIIOIB30BaTh T'€OMETPHUECKHUE
OTHOIIICHUS MIPH PEIICHUH 3a]1a4; HaXOAUTh F€OMETPHUECKHUE BEIUUMHBI (IJIMHA, YTOJ,
IUIOIIA/1b, 00BEM) IIPU PEILIEHUH 3a7a4 U3 APYTUX Y4EOHBIX IPEIMETOB U U3 PEATIbHOU
JKU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKUE BEINUYMHBI (IJIMHA, Yroj, IUIOIIA[b,
00BEM, IIIOMIAh MMOBEPXHOCTH), UCIIONB3YSl M3Y4YEHHBIE (OPMYIJBI U METOJBI, B TO
quclie: TUIOMIAb MOBEPXHOCTH MUPAMUIBI, MPU3MBI, KOHYCa, IMIMHIpA, IUIONIA]lb
cheppl; 00bEM KyOa, MPSAMOYTOIBHOTO TapauUICICHuIe/a, MUPAMUIBI, MPU3MEI,

LWINH/Ipa, KOHYyCa, [I1apa; yMEHHEe HaXOJUTh OTHOLIEHHE 00BEMOB MOAOOHBIX GUTYp

M

12

YMeHHe OnepupoBaTh MOHATUAMU: IPSAMOYTOJIbHAs CUCTEMa KOOPIMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPIUHATHI BEKTOPA, CYMMa BEKTOPOB, IPOU3BEIEHUE BEKTOPA

Ha 4YMCJIO, pa3lIoKeHHE BEKTopa Mo 0a3ucy, CKaJsipHOE MPOU3BEACHUE, BEKTOPHOE
IIPOU3BEJCHUE, YIOJI MEXIYy BEKTOpPAaMH; YMEHHME HCIIOIb30BATh BEKTOPHBIA U
KOOPJIMHATHBIM METO JUIs PELICHUs TeOMETPUYECKHX 33/1a4 U 3371a4 IPYTUX y4eOHbIX

IIPEMETOB

13

YMeHue BbIOMpaTh MOAXOASIIMNA METOJ JUIsl pelleHus 3ajadd; IOHUMaHue
3HaYMMOCTH MAaTE€MaTUKU B M3YYEHUHU MPUPOIHBIX M OOIIECTBEHHBIX IMPOLIECCOB U
SBJICHUI; YMEHHE paclo3HaBaTh IPOSBIEHUE 3aKOHOB MAaTEMAaTHKH B HCKYCCTBE,
YMEHHME NPUBOJUTH NMPUMEPHI MAaTEMATHUYECKUX OTKPBITUH POCCHUHCKOM M MHUPOBOMI

MaTEeMaTUYECKON HayKn




HHEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IIPOBEPAEMBbIX HA EI'D IO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS
1 Yucna 1 BBIYUCICHUS
1.1 HatypanbeHble u nensle yncina. [Ipu3Haku 1eIMMOCTH LENbIX YnCces
12 Panronanehbele uncina. OOBIKHOBEHHBIE U JIECATHYHBIE ApPOOH, IPOLEHTHI, OECKOHEYHbIE
' HEepUOIUYECKUe Ipodu
13 ApudmeTrueckuii KOpeHb HaTypaJlbHOW cTerneHu. [leficTBus ¢ apuMETHYECKUMH KOPHSIMH
' HaTypajabHON CTEIECHU
1.4 CreneHsb ¢ 1enbIM nokasaresneMm. CTeneHs ¢ palMoHalbHbIM MoKa3zatesneM. CBOMCTBA CTENEHU
L5 CuHyc, KOCHMHYC M TAaHI'€HC YHCIIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHI'€HC
' YKCIIOBOrO apryMeHTa
1.6 Jlorapugm uncna. JlecaTHUHBIC U HATYpaJbHBIE JIOTapU(HMBI
JeiictBuTtenbHble uHcnaa. ApupMeTHYeCKHe ONepalud ¢ JIeHCTBUTENBHBIMUA  YHUCIIAMHU.
1.7 [Tpubnux€HHBIE BBIYMCICHUS, TpaBHJIA OKPYIJICHHS, TPHUKUAKA M OIEHKAa pe3ylbTara
BBIYHMCIICHHU
1.8 [Ipeobpa3oBanue BbIpaxeHHUM
1.9 Kommnekchble uncna
2 VYpaBHEHMs U HEPaBEHCTBA
2.1 Llenbie 1 1poOHO-palMOHATILHBIE YPABHEHUS
2.2 HppaioHaibHbIe ypaBHEHHS
23 TpuroHomeTpudecKkue ypaBHEHHsI
24 [ToxazarenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 [{enbie u 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 WppanmoHanbHble HEPABEHCTBA
2.7 [ToxazarenbHble U JOorapuPMHUUECKre HEPABEHCTBA
2.8 TpuroHomeTpruyeckue HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Marpuua cuctemMsl IMHEHHBIX ypaBHEHUH. ONpeaenuTenb MaTpULbI
3 OyHKIHH U TpaduKh
31 OyHkius, crnocoObl 3aaanus ¢yHkuuu. ['padux ¢ynkiuu. B3anmuo oOparHble (QYHKIHH.
' Yérusle u HeuéTHbIE pyHKIUU. [lepuonnueckue GyHKINU
OO6nactp ompeneneHus: U MHOXecTBO 3HaueHMH ¢yHkuumu. Hymu ¢ynxmum. IlpomexyTtku
3.2 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuun. Hanbosnpiiee 1 HanMeHbIee 3HaueHrne (PYHKIIMU Ha TIPOMEKYTKE
3.3 CrenenHas (pyHKLUS C HATYpalbHBIM U LEJIbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa




U rpauK KOpHS n-0i CTeTeHU

34 TpuronomeTpuueckre GYHKIMH, HX CBOWCTBA U TPadUKH

3.5 [TokazarenbHas u norapupmMuyueckas GyHKIUHN, UX CBOMCTBA U rpaduKu

16 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkimidt. ColicTBa (yHKIMH, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocnenoBaTeNbHOCTH, CIIOCOORI 3aaHus TOCIEA0BATEILHOCTEN

3.8 ApudmeTrnueckas u reomeTpudeckas nporpeccun. @opmyiia CI0KHBIX TPOLIEHTOB
4 Hauana maremaTiueckoro aHaausa

4.1 [TpousBoaHas ¢pynkumn. [Ipon3BoaHbIE dTIEMEHTAPHBIX (YHKIIHMA

47 [TpumeHeHne NMPOM3BOAHOM K MCCIEIOBAHUIO (PYHKUIUI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
' Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYeHUS! (PYHKIIUN Ha OTPE3Ke

4.3 [TepBooOpaznas. MnTerpan
5 MHoOXeCTBa U JIOTHKA

5.1 MHOXxecTBO, onepaiuu HajJ MHOKecTBaMHu. [{uarpammsl Ditniepa — Benna

5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA

6.1 OmucatenpHasi CTATHCTHKA

6.2 BepositHOCTB

6.3 KomMOunaropuka
7 ['eomeTpus

7.1 duUrypsl Ha MIOCKOCTH

7.2 [TpsiMbIe U MIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHuK1

7.4 Tena v TOBEPXHOCTH BPAIICHUS

7.5 KoopanHate! u BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT'O ITIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

Anumos 1. A.Anrebpa u Hauana matematuueckoro ananuza 10-11 kmaccel. ba3oBsliii U yriryOoneHHbIN
ypoBHU. Yuebnuk. M: [Ipocsemienne, 2025
METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

C6ODHI/IK THUIIOBBIX Ba,Z[aHI/Iﬁ JUIA TEKYIICTO OLICHHWBAHUS 110 V‘-IC6HBIM npeaMeraMm «MaremaTukay 1

«Muadbopmarukay. (2024 1.)




YyebHo-MeToamyeckoe obecneuenue npenogasanms MareMatuku. 10-11 knacesl (2024 1.)

Mertoamyeckne pekoMeHganmi. CrucreMa OLCHKH JOCTHKSHUN MIIaHUPYEMBIX IPESIMETHEIX PE3YIbTATOB

ocBOoeHUs yueOnoro npeamera «Marematukay. 10-11 xkmaccsel (2024 1.)

Meroanueckuii keiic. [IpuMeHenne mpon3BOAHON K uccieaoBannio Gyukimu. Maremaruka. 10-11 knaccel

(2024 r.)

Metoanyeckuii kKeic. MHOro4wieHsl OT OJHOW IepeMeHHOW. JleaeHue MHOrowIeHa Ha MHOTOWIEH.

Maremaruka. 10-11 xmaccer (2024 1.)

Meroanueckuii keric. MaTpuyHbBId crioco0 pelreHrs CHUCTEM JWHEWHBIX ypaBHeHHil. Maremarnka. 10-11

Kiacesl (2024 r.)

Meroanyeckoe nocobue. Maremarnka. 10-11 xiacchl yriryOia€HHBIH YpoBeHb (2023 1.)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/



	Страница 1
	Страница 2
	Страница 3
	Страница 4
	Страница 5
	Страница 6
	Страница 7
	Страница 8
	Страница 9
	Страница 10
	Страница 11
	Страница 12
	Страница 13
	Страница 14
	Страница 15
	Страница 16
	Страница 17
	Страница 18
	Страница 19
	Страница 20
	Страница 21
	Страница 22
	Страница 23
	Страница 24
	Страница 25
	Страница 26
	Страница 27
	Страница 28
	Страница 29
	Страница 30
	Страница 31
	Страница 32
	Страница 33
	Страница 34
	Страница 35
	Страница 36
	Страница 37
	Страница 38
	Страница 39
	Страница 40
	Страница 41
	Страница 42
	Страница 43
	Страница 44
	Страница 45
	Страница 46

