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HHOACHUTEJIBHAA 3AIINCKA

VYueOHbIil Kypc «AsreOpa W Hayala MaTEeMaTHYECKOTO aHAIM3a» SIBJISETCS OAHUM U3 HauOojee
3HAQUUMBIX B TIPOTpaMMe€ CpEIHEro ooOmero oOpa3oBaHMs, IIOCKOJBbKY, C OJHOH CTOpPOHBI, OH
o0ecreuynBaeT UHCTPYMEHTAJIBHYIO 0a3y JJIsl U3YUYEeHHUSI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C Ipyroi
CTOPOHBI, (POPMUPYET JTOTUUECKOE W aOCTPAKTHOE MBIIUJICHHUE O0YyJarONIUXCsl HA YPOBHE, HEOOXOIUMOM
JUIsS. OCBOEHHSI MH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CJIOBECHOCTH M IPYTHX AUCUUIUIMH. B pamkax
JaHHOTO y4eOHOro Kypca OoOydaromuecs OBIAJCBAIOT YHHUBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HayKH,
KOTOpas (hOpMyITUpPYeT CBOU AOCTIDKEHHS B MaTEMaTHIECKOH (hopme.

VYueOHbIl Kypc anreOpsl M Hadall MaTEMAaTHUECKOr0 aHaJIM3a 3aKJIa/(bIBACT OCHOBY JUISl yCIEITHOTO
OBIIQ/ICHUSI 3aKOHaMU (PHU3UKH, XUMHH, OHWOJOTMH, IOHMMAHHUS OCHOBHBIX TEHACHLUMH pa3BUTHS
HSKOHOMUKM M OOIIECTBEHHOW >KHU3HH, IO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIIONb30BaTh HMX I JajbHEWIiero oOpa3oBaHus U B
MIOBCEIHEBHOM KM3HM. B TO e BpeMmMs oOBnageHHe aOCTPAaKTHBIMM U JIOTHYECKH CTPOTUMH
KOHCTPYKIHMSAMHU anreOpsl 1 MAaTEMaTHYECKOTO aHaJM3a Pa3BHBAECT YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTB, JIOKa3blBaTh YTBEP)KICHHS C IIOMONIBI0 HHIYKIUU U PACCYyXIaTbh
JIelyKTUBHO, UCIIOJIb30BaTh 0000IIEHNE W KOHKPETU3ALHUIO, a0CTparupoBaHUe U aHAJIOTHI0, (popMupyeT
KpPEaTUBHOE U KPUTHYECKOE MBIIIICHUE.

B xone u3yuenus yaeOHoOro Kypca «Anredpa v Hadajga MaTeMaTHYeCKOro aHaJIM3ay» 00yJaromuecs
MOJTY4alOT HOBBIM OMBIT PELICHUS MPUKIAJHBIX 3a/1a4, CAMOCTOSTEIBHOTO MIOCTPOCHUS MaTeMaTHYECKUX
MoOJIeJIel PealbHbIX CHUTyallMid, MHTEPIPETAlUU TOJIYYEHHBIX PEIICHUH, 3HAKOMSTCS C HpUMEpaMu
MaTeMaTH4eCKUX 3aKOHOMEPHOCTEH B IPUPO/IE, HAYKE U UCKYCCTBE, C BBIAAIOMIMMUCS MAaTEMaTHYECKUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

VYueOHbIl Kypc 00J1a1aeT 3HAYUTEIFHBIM BOCHHUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIA peatn3yercs
Kak 4epe3 y4eOHBI MaTepuall, CIocoOCTBYIOMUI (HOPMUPOBAHHIO HAYYHOIO MHPOBO33PEHHSA, TaK U
yepe3 crnennuKy ydeOHOH NesTeIbHOCTH, TPeOYyIomeH MpoIODKUTEIbHON KOHIIEHTPAlM BHUMAaHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 NOJIYYCHHBIH pe3ysbTar.

B ocHoBe wmerommkm oOy4deHus anreOpe M HayajgaM MaTEeMaTHYECKOTO aHAJIM3a JICKUT
JeSITeIbHOCTHBIN MPUHIUT 00y4EHUSI.

B crpykTrype yueOHoro kypca «Anredpa M Hadala MaTeMaTHYeCKOTO AaHAIN3a» BbIICICHBI
CJICAYIOUINE COJEpPKATEIbHO-METOINYECKUe TUHUU: «Yncnaa U BbIUUCICHUNY, «DYHKIUU U TpaQuKmy,
«YpaBHeHUs M HepaBeHCTBa», «Hauama maremarmueckoro anammzay, «MHOXeCTBa W Jloruka». Bce
OCHOBHBIE COIEP)KATEIbHO-METOJMUECKUE JIMHUM HM3Y4aroTCsd Ha MPOTSDKEHUH JIBYX JIEeT OOydeHHUs Ha
YPOBHE CpeIHEro 00Iero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSASA APYT Apyra W MOCTENIEHHO HACHIIIASChH
HOBBIMM TeMaMH M pasjenamu. JlaHHBIH yueOHbIM Kypc SBIS€TCd HMHTETPaTUBHBIM, ITOCKOJBKY
o0bemuHsIeT B cebe colepKaHhe HECKOJIbKMX MaTeMaTHYeCKHX JUCIUILITNH, TaKUX Kak anredpa,
TPUTOHOMETpPHUS, MaTeMaTHYECKUI aHaNM3, TEOpUsS MHOXECTB, MaTeMaTHuecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaromimecsi OBJIaJIeBaloT BCE OoJiee MUPOKUM MAaTEMATHYSCKHM amnmapaToMm, Y HHX
nocjeoBaTeIbHO (POPMUPYETCSI M COBEPLICHCTBYETCS YMEHHME CTPOUTh MaTeMaTHYeCKyl0 MOJEb
pearbHON CHTyalluu, MPUMEHSTh 3HAHWS, MOJyYEeHHBIE NMPU M3YYCHUH Y4eOHOTO Kypca, JJISl pelIeHuUs
CaMOCTOATENILHO C(OPMYITHMPOBAHHOM MaTeMaTHUECKO 3a/1auH, a 3aTeM MHTEPIIPETUPOBATh CBOIl OTBET.

ConepxaTenpHO-MeTOAMYeCcKast JHHHUA «Uwcina W BBEIYUCIEHUS» 3aBepmaer (HopMUpOBaHHE
HaBBIKOB HMCIIOJIb30BaHMs AEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanus. Ha ypoBHe cpeanero obmiero odpazoBanusi 0co00e BHUMaHUE yaemnseTrcs (GOpMUPOBAHHUIO
HaBBIKOB PAlIMOHAJIBHBIX BBIUYMCIIEHUH, BKIIOYAIOMIUX B Ce0sl UCIOIb30BaHUE PA3IMUYHBIX (POPM 3amucu
qrcia, yMEHHWE JeNlaTh MPHUKHIKY, BBIMONHATh NPHUOIMKEHHBIE BBIYMCICHUS, OIICHWBATH YHUCIIOBBIE
BBIpQ)XEHHUS, paboTaTh C MaTeMaTUYeCKMMM KOHCTAHTaMH. 3HAKOMbIE OOYYalOLIMMCS MHOXECTBa
HATYpaJdbHBIX, IIENBIX, PAIMOHATIBHBIX W JICHCTBUTENBHBIX YHCEN JOMOJHSIIOTCS MHOXXECTBOM
KOMIUIEKCHBIX 4HuCell. B KaXJa0oM U3 JTHUX MHOXECTB pPAacCMaTPUBAIOTCS CBONCTBEHHBIE €My
cnenu(uIeckre 3a1a4n M OTEepaInu: JIeJIeHNE HAIleNI0, ONEPUPOBAHIE OCTATKAMH Ha MHOXECTBE IIEJIBIX
qrcea, 0coOble CBOMCTBAa pPAlMOHANBHBIX M HpPpAlMOHAIBHBIX YHCEN, apu(MeTHUecKue oreparuu, a
TaK)Ke€ W3BJICYCHUE KOPHS HATypaJbHOW CTEIEHW Ha MHOXECTBE KOMIUIEKCHBIX YHceln. brmaromaps
MOCTIeI0BATEIbHOMY PAaCIIMPEHUIO KPyra MCIOJIb3yeMbIX YHCET M 3HAKOMCTBY C BO3MOXHOCTSIMHU HX



MIPUMEHEHHMS JUIS PeLICHHs pa3IMYHbIX 3a/1a4 (popMUpyeTCs MpeICTaBIeHHE O €IMHCTBE MaTEMAaTUKU KaK
HaykKd M €€ pOoJM B INOCTPOCHHUH MOJIENICH pEasbHOr0 MHpa, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpETH3aIusl.

JIuanst «YpaBHEHHS W HEPABEHCTBA» PEATM3yeTCs Ha MPOTSHKEHHH BCEro oOydeHHs Ha ypOBHE
cpeaHero oouero o0pa3oBaHUs, MOCKOJIBKY B KaXKAOM paszene IIporpaMMbl mpeaycMOTPEHO pelleHue
COOTBETCTBYIOIIMX 331ad. B pesynprare oOydarommecs: OBIaEBAOT Pa3lINYHBIMU METOJAMH PEIICHHS
palMoOHaNbHBIX, HPPALMOHAIBHBIX, IIOKA3aTEeNbHBIX, JIOTApU(PMUUECKUX U TPUTOHOMETPUUYECKUX
yYpaBHEHH, HEPAaBEHCTB M CHCTEM, a TAaKKe 3ajad, COJepKamux mapaMeTpsl. [lomydeHHBIC yMeHUS
IIMPOKO HCIIONIB3YIOTCSL TMPH HUCCIEAOBAaHUM (YHKIMA C TOMOUIbIO TNPOU3BOAHOHN, NpPU pELICHUU
NPUKIIAJHBIX 33/1a4 U 33]a4 Ha HaXOXKJCHHWE HauOOJBIIMX M HAMMEHBIINX 3HaueHui (yHkumu. [lanHas
coJepKaTeibHas JUHHUS BKJIIOYAaeT B ce0s Takxke (OPMHUPOBAHWE YMEHHUH BBINONHATH PAcu€Thl IO
dopmynam, mpeoOpa3oBaHUs PALMOHAIBHBIX, HPPAIMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHH, a
TaKXKe BBIPAKCHUH, COAEpXKAIIMX cTeneHu u Jyorapudmel. braromaps wu3ydeHuro anredGpanveckoro
Marepuana MPOUCXOIUT JajibHEHIIee pa3BUTHE aJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
o0yyaromuxcs, (OpMUPYIOTCS HABBIKU JEAYKTUBHBIX PacCyKIEHHH, paboThl C CHMBOJIBHBIMH (pOpPMaMH,
IPEeACTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUIE PABEHCTB U HEPAaBEHCTB. AnreOpa mpejyiaraet
3¢ dEeKTUBHBIE WHCTPYMEHTHI JUIS PELICHUs NMPAKTHUYECKUX M ECTeCTBEHHO-HAYYHBIX 3aj]lad, HATJISIHO
JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandeckast JIUHUS «DyHKIMK U TpauKu» TECHO MEPEIUIeTaeTCs C APYTHMHU
JUHUSIMHA Y9eOHOTO Kypca, IOCKOJBbKY B KaKOM-TO CMBICIE 337aéT TOCIEI0BATEIFHOCTh H3YYEHUS
MaTepuana. l3yueHue CTENeHHO#, MOKa3aTeNbHOW, JOrapuMUUECKO ¥ TPUTOHOMETPUUECKUX
(byHKIMA, MX CBOMCTB M rpaMKOB, UCIOIb30BaHNE (DYHKUIUI U peHIeHUs 3a1ad U3 IpYyrux ydeOHBIX
MPEIMETOB M PEaJbHOM XU3HU TECHO CBS3aHO KaK C MAaTEeMAaTHYECKUM aHAJIM30M, TaK U C PELICHHEM
ypaBHEHMI 1 HepaBeHCTB. [Ipu 3ToM GosbIIOe BHUMaHKE yAEIIeTcs (OPMUPOBAHUIO YMEHHS BBIPAKaTh
dbopMyIaMH 3aBHCHMOCTH MEXIY pPAa3JMYHbBIMH BEJIMYMHAMM, HCCIEAOBATh IOJy4YeHHBbIC (YHKIINH,
cTpouTh uX rpaduku. Marepuan 5TOH coxepXKaTeJbHOM JMHUU HAleJIeH Ha pa3BUTHE YMEHHH H
HaBBIKOB, TMO3BOJISIOMIMX BBIPAXKATh 3aBUCHMOCTH MEXAYy BEIMYMHAMU B pa3iuyHON (opme:
aHAJIMTHYECKOH, rpadudeckol u cioBecHoU. Ero n3yueHne cnocoOCTBYeT pa3BUTHIO aJITOPUTMUYECKOTO
MBIIIIJICHHS], CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUY, UCTIOIH30BAHUIO aHAIOTUH.

ConepxarenpHas JsmHHS «Havana wmaremMaTmdeckoro aHainM3a» IMO3BOJSET CYHIECTBEHHO
pacmMpuTh Kpyr Kak MaTeMaTUYeCKHX, TaK U MPUKIIAJHBIX 337a4, JOCTYIHBIX 00yYaromuMcs, TaK KaK y
HUX TIOSIBIISICTCS BO3MOKHOCTH CTPOUTH I'pa(UKH CIOXKHBIX (YHKIHH, ONPENeNATh UX HAauOOJIbLINE H
HAaMMEHBIINE 3HAYCHHS, BBIYUCIATH TUIOMAAN (Uryp u 0ObEMBI TN, HAXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas comepkaTedbHas JIMHUS ~ OTKPHIBA€T HOBBIE BO3MOXKHOCTH  MOCTPOCHHUS
MaTeMaTHYeCKUX MOJeNiell peaJbHbIX CUTyalluil, MO3BOJISET HAXOAWUTh HAWIydllee pelieHHe B
NPUKIAJAHBIX, B TOM YHCJIE COIMAJbHO-DKOHOMHUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTO aHajiM3a CIOCOOCTBYET pPa3BUTHIO aOCTPAKTHOTrO, (OPMabHO-IOTHYECKOTO U
KpPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUI paclio3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMAaTUKU B
HayKe, TeXHHKe 1 UcKyccTBe. OOyuaronyecs: y3HaloT O BBIJAIOIINXCS Pe3yJIbTaTax, MOJYYeHHBIX B X0J1€
Pa3BUTHSI MAaTEMAaTUKN KaK HAyKH, ¥ 00 UX aBTOpax.

ConepxxatenpHo-MeToAnYecKass JHHUS «MHOXKeCTBa M JIOTMKA» BKIIOYAaeT B ce0sl 3JIEMEHTHI
TEOPHH MHOXECTB M MaTEeMaTHYeCKOW JIOTMKH. TeOpeTHKO-MHOXECTBEHHBIC IIPE/ICTABICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKH M TpeAsaraloT Haubosee YHUBEPCalIbHbIM S3bIK,
OO0BETUHSIOIINI BCE pa3zesibl MATEMATHKH U €€ MPHUIIOKESHUH, OHH CBSI3BIBAIOT pa3HbIE MAaTEMAaTHYECKHUE
JMCLUUIUIMHBL U UX TPUJIOKEHHs B eluHoe 1enoe. [103ToMy BakHO J1aTh BO3MOXKHOCTH 0OydarolieMycs
MMOHAMATh TEOPETUKO-MHOXKECTBCHHBIN SI3IK COBPEMEHHOW MAaTE€MAaTHKH W HCIIOJb30BaTh €ro Jiis
BBIPQ)KEHUSI CBOUX MbICNEH. [IpyruM BakKHBIM NMPHU3HAKOM MaTeMaTHKU KaK HAyKH CJleIyeT NpU3HATh
CBOMCTBEHHYIO € CTpOTrocTh OOOCHOBAHMH M CIIEJJOBaHHE OIpPEAEIEHHBIM IpaBUiIaM MOCTPOEHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTaMH MAaTEeMaTHMYeCKOW JIOTUKH CHOCOOCTBYET pa3BUTHIO
JOTHYECKOTO MBIIUICHUSI O0YYaroIIuXcs, TO3BOISIET WM CTPOMTh CBOM PACCYXJICHUS Ha OCHOBE
JOTMYECKUX MpaBuil, GOPMHUPYET HABBIKA KPUTUUECKOTO MBIIIIJICHHUS.

B yueGHOoM kypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICIIMPOBAHUS, KOTOpbIE NPU3BaHBl CIIOCOOCTBOBATH (YOPMHUPOBAHHUIO HABBIKOB



MOCTPOSHHSI MOJIETICH PeaIbHBIX CUTYAIMH, UCCIIEAOBAHMS 3TUX MOJIENIEH C IIOMOIIBIO anmapara areopbl
U MaTeMaTUYeCKOTO aHajlu3a, MHTEPIpPETaluu MOJIYYEHHBIX pe3yslbTaToB. Takue 3aJaHusl BIUIETEHBI B
KaX/IbIil U3 pa3zesloB MPOTrpaMMbl, MOCKOJIBKY BECh MaTepuall y4eOHOro Kypca IIMPOKO HCIOIb3YeTCs
JUISL pellieHus] TMPHUKIaAHbIX 3afad. [Ipu pemieHnu peanbHBIX MPAKTHUECKHX 3a4ad oOydaromuecs
pa3BUBAIOT HAOIIOAATENBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, UCIOIb30BATh
aHaJoTHi0, 0000mAaTh M KOHKPETH3WpOBaTh MpobieMy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABHIKOB
peleHus MPUKIATHBIX 3a/1a4 OpraHu3yeTCs B MPOLIECCe U3YUECHUsS BCEX TeM yueOHOro Kypcea «Anredpa u
Hayasla MaTeMaTUYeCKOT0O aHaIu3ay.

Ha m3ydenue yuyeOHOro Kypca «Anredbpa M Hayansa MaTeMaTHUYECKOTO aHAJIM3a» OTBOAMTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEJIEINIO).



COJAEP)KXAHUE OBYYEHUA
10 KJIACC

Yucsa ¥ BHIYUCTCHUS

Pannonaneupie unciaa. OOBIKHOBEHHBIE W JECATHUYHbIE JApOOU, MPOLEHThl, OECKOHEUHbIE
nepuoandeckue npodu. IlpuMenenue apoOeil W MPOIEHTOB Ui PEHICHUS NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTpaciel 3HAaHUW U pealTbHOM KU3HU.

JleiicTBuTenbHBIC YKca. ParioHanbHble M HPPAIMOHAIBHEIE YUCIa. ApUPMETHUECKHUE OTIEPAITUH C
JNEUCTBUTEILHBIMU YHUCIaMH. MOJyJIb JEHCTBUTEIBHOTO 4YHWCiIa M ero cBoicTBa. [IpubnmkEéHHBIC
BBIUMCIICHUS, IPaBUIJIa OKPYIJIEHHUS, IPUKHJIKA U OLICHKA Pe3yJIbTaTa BEIUUCICHUM.

Crenens ¢ uenbiM nokasareneMm. bunom Herotona. Mcnonbs3oBanue moaxossuieit GopmMel 3aicH
JEUCTBUTENBHBIX YUCEN JIsl PEIICHUS MPAKTUYECKUX 3a]1a4 U NPECTABICHUS JaHHBIX.

Apudmerrueckuii KOpeHb HATYPATbHOM CTETICHH U €T0 CBOMCTRBA.

CreneHp ¢ pallMOHAJIBHBIM [10KA3aTEIEM U €€ CBOMCTBA, CTENEHD C JEMCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm yucna. CoiicTBa norapudma. JlecaTuunble U HaTypaibHbIE JIOTapU(PMBI.

CuHyCc, KOCHMHYC, TaHI€HC, KOTaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, AapKKOCHHYC H
apKTaHT€HC YKCJIOBOIO apryMEeHTa.

YpaBHeHHsI H HEPABEHCTBA

ToxzaecTBa U TOXJIECTBEHHbIE MpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-clieACcTBU. HepaBeHCTBO, pellieHuEe HEPAaBEHCTBA.

OcCHOBHbIE METOJBI pEIICHUs IeNbIX U APOOHO-pallMOHANBHBIX YPaBHEHHH U HEPaBEHCTB.
MHorouieHsl OT OAHON NEPEMEHHON. [[eJIeHrne MHOTrO4YJIEHa Ha MHOTO4YWIEH ¢ ocTaTKoM. Teopema besy.
Muorounensl ¢ nensiMu kodddunnentamu. Teopema Buera.

[Ipeo6pa3oBaHysl YUCIIOBBIX BBIPAXKEHHM, COEPIKALUX CTENEHU U KOPHH.

Uppaunonansubie ypaBHeHus. OCHOBHBIE METO/IbI PELLICHUS UPPAILIMOHATIBHBIX YPABHEHHIA.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI.

[Ipeo6pas3oBanue BbIpaXeHUI, CoepKALIUX JTOTAPUPMBIL.

Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHS JOTapu(MUUECKUX YPAaBHECHHH.

OcHoBHble Tpuronometrpudeckue dopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKHUX BbIPAXKCHHIA.
PemieHne TpUroHOMETPUYECKUX YPABHEHU.

Pemienue cucteM JMHEWHBIX ypaBHEHUW. Martpuiia CHUCTEMBbl JIMHEHHBIX  ypaBHEHHIA.
Onpenenurens MaTpuibl 2X2, €ro T€OMETPUYECKUI CMBICI M CBOMCTBA, BBIYHUCICHHE €r0 3HAYEHUS,
MIPUMEHEHHE OMPEIeUTENS U PEHIeHHUs] CUCTEMbI JIMHEWHBIX ypaBHeHM. PellieHne npukiiagabix 3a1au
C MOMOIIbIO CUCTEMBI JIUHEHHBIX YpaBHeHHH. MccneqoBaHne MOCTPOCHHON MOJIETH ¢ IOMOIIBIO MaTPUIL
U ONIPEIETUTEIICH.

[locTpoeHne MaremMaTHUYECKUX MOJIEJIEH pealbHOM CHUTyallud C T[OMOUIbI0 YpaBHEHUW U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUI M HEPaBEHCTB K PELIECHUI0 MaTeMaTHYECKHMX 3aj]ad M 3aJad U3
Pa3IUYHBIX 00JaCTel HAyKU U peabHOMN KU3HH.

DyHKIUM U TpaduKH

OyHk1us, cnocoObl 3ananus ¢yHkuud. B3anmuo obpatHble ¢yHkimu. Komnosunus QyHKIui.
I'paduk pyHkumuu. dnemeHTapHble peodpa3oBaHus rpadUKoB QyHKINH.

OO6nacte ompeneieHuss U MHOXKECTBO 3HaueHUM QyHkmuu. Hynmu ¢yskmmm. IIpomexyTku
3HAaKOMOCTOSIHCTBA. Y&THhie W Heu€THhle (QyHKIMU. [lepmomamueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomnpiiee 1 HaMeHbIlIee 3HAYCHUS
(GyHKIIUU Ha TPOMEKYTKE.

JluneiiHas, KBaJapaTuuyHass M JpoOHO-IHHEWHas (YHKIMU. ODJIEMEHTapHOE WCCIe0OBaHue U
MMOCTPOCHUE UX TPa(UKOB.

CrenenHast QyHKIHS C HaTypaJbHBIM U LIeJbIM Moka3aTeneM. E€ coiicTBa u rpaduk. CBoicTBa U
rpaduk KOpHs n-0il cTeneHu Kak pyHKIUKU oOpaTHON CTETIEHU C HATYpaJIbHbIM ITOKa3aTeseM.

[TokazarenpHass u norapudmuueckas (yHKIMU, HUX CBOWCTBA U Tpaduku. Vcmonbp3oBaHue
rpadukoB QpyHKINN 1Ji pelIeHus] ypaBHEHU.



Tpuronomerpudeckas OKPYXHOCTb, OIpEICIICHUE TPUTOHOMETPUUYECKUX (YHKIMHA YHCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBHCHMOCTH B peEaJbHBIX IMpoleccax M sABICHHUAX. [paduku peasbHBIX
3aBUCHMOCTEHN.

Havyana maTeMaTH4eCKOro aHajJmu3a

IlocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMs  ITOCIEIOBATEIbHOCTEH. MeToj MareMaTHdecKoi
UHAYKIMH. MOHOTOHHBIE U  OTpaHUYEHHBIE IOCJIENOBATENbHOCTH. VcTopus  BO3HMKHOBEHMS
MaTeMaTHYeCKOIo aHaJIM3a KaK aHalln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMmerpuyeckas nporpeccuu. beckoHeyHO yObIBaromass reoMerpuyeckas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIONIEH TreoOMETpHYecKor mporpeccuu. JIMHEHHBIN U
SKCIOHEHIMAIBHBINA pocT. Yucno e. dopmyiia CIOKHBIX HMPOLIEHTOB. VCIOIb30BaHUE MPOTrpeccCuu MJis
peuIeHus peasibHbIX 3aJa4 PUKIIAHOTO XapaKTepa.

HenpepoiBHble (QYHKIMHM M UX CBOWCTBA. TOYKM pa3pbiBa. ACHUMNTOTH IpadUKOB (GYHKLIUH.
CpoiicTBa (QyHKIMII HENpepbIBHBIX Ha OTpe3ke. MeToJ HWHTEepBajOB Jid PEUICHHS HEPaBEHCTB.
[IpumeHeHne CBOWMCTB HENIPEPHIBHBIX (DYHKIMHN JJIS pEIICHUs 3a/1a4.

[lepBas u BrOpas npousBojHble GyHKUIMU. OnpeaeneHue, reoMeTpUIecKiii 1 GU3NYECKUN CMBICT
MIPOM3BOTHON. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIUH.

[IpousBonubie s1eMeHTapHBIX GyHKIME. [Ipou3BomHas CyMmMMmbl, TpPOU3BEIEHUS, YAaCTHOTO H
KOMIIO3ULIUH (PYHKITHIA.

MHoxkecTBa M JIOTHKA

MHoOXecTBO, omepalud HajJ MHOXECTBAMU M UX CBoMcTBa. Jluarpammel Oiinepa—BenHa.
[IpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO aIrapaTa JJisl OMHUCAHMS PEAbHBIX MPOLECCOB U SBJICHMUIA,
[IPU PEUICHNH 33/1a4 U3 IPYTUX YIeOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTU4YeCKOro OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS.

11 KJIACC

Yuciia 1 BbIYMCICHUSA

Hatypanbhble u nensie yucna. IIpuMeHeHne Mpu3HAKOB AEIMMOCTH LEJBIX YHUCEN, HanOOIbIINMA
obmmii genutens (nanee — HOJl) u nanmensinee obmiee kpataoe (qanee — HOK), octaTkoB mo MoyIto,
anroputMa EBKnMIa I peleHus 3a1a4 B LENbIX YUCIIax.

KommiekcHble uyucna. Anredpanueckass U TPUTOHOMETpUYECKass (OPMBI 3aliCH KOMIUIEKCHOTO
yucna. ApupMeTHuecKkue onepanun ¢ KOMIUIEKCHBIMU yuciamMu. M300pakeHre KOMIJIEKCHBIX YHCeN Ha
KoopauHaTHOM Mmiockoctu. ®dopmyna Myaspa. KopHu n-oli cTenmeHM U3 KOMIUIEKCHOTO YHCIA.
[IpumMeHeHne KOMIUIEKCHBIX YnCeN JUIsl pelieHns GU3NUecKUX U TeOMETPUUECKHUX 3a/1ad.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYMHOCTh YpaBHEHHH M HEpPaBEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U CHCTEMBI-
CIIeCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHHH C MOMOIIBI0 TPUTOHOMETPUYECKONW OKPY>KHOCTH.
Pemenne TpUroHoOMeTprUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUS TTOKa3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHbIE METOJIbl PELICHUS] CHUCTEM M COBOKYIIHOCTEH palMOHAJbHBIX, HpPpaIlOHAIbHbIX,
MOKa3aTeIbHbIX U JIOTapu(PMUUECKUX YPABHEHUI.

VYpaBHeHMUsI, HEpaBEHCTBA U CUCTEMBI C ITapaMeTPaMHU.

[IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHMYECKMX 3a/ad U 3a/1ad U3
pa3IMYHbIX 00JaCTel HayKU U peanbHOM KU3HU, HHTEPIPETALMS TOTYyYeHHBIX PE3yJIbTaTOB.

DYyHKUMH U TPAPUKHU

I'paduxk kommosunuu QyHkuuid. I'eomeTpuyeckue o00pa3bl ypaBHEHMH W HEpPAaBEHCTB Ha
KOOpJAMHATHOM TUIOCKOCTH.

Tpuronomerpryeckue GyHKIMH, UX CBOWCTBA U IpapUKU.



I'paduueckue MeTObI peleHus] ypaBHEHUI U HepaBeHCTB. [ paduyeckre MeToIbl pelIeHus 3a1au
C IapamMeTpaMH.

Hcnonb3oBanue rpadukoB (QPYHKIMIA A MCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOpHIC
BO3HUKAIOT MU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana MmaTeMaTH4eCKOro aHAJIM3a

[IpumeHeHne NPOU3BOAHON K HCCIENOBAHUIO (PYHKIHMA Ha MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HANMEHBINET0 3HAYSCHUI HeTIPEPhIBHOW (DYHKIIUU Ha OTPE3Ke.

[IpuMeHeHre MPOM3BOJHOMN Ui HaXO0XKJICHUS HAWIYYILIEro pEelIeHUsl B MPUKIAIHBIX 3a/1adax, s
OTIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpolLiecca, 3aJaHHOro (GopMyIIoi nim rpapuKoM.

[IepBooOpa3nas, 0CHOBHOE CBOMCTBO mepBooOpasHbiX. [IlepBooOpasHbie 3eMEeHTapHBIX (HYHKIUH.
[IpaBua HaX0XIEHHS TEPBOOOPA3HBIX.

WNurerpan. I'eomeTpudeckuil CMbICI HHTErpana. BblUMCIEHHE ONpPENeNEHHOIO HWHTErpaiga Io
¢dopmyne Hetotona-Jlelioaua.

[IpumeHeHne UHTErpaja A HaXOXKACHUS TUIOIAACH TIOCKUX (GUTyp U 00BEMOB T€OMETPUUECKUX
TeJl.

[Ipumepsr pemenuit nuddepeHIUANBHBIX  ypaBHEHMH. MaTemaTHueckoe MOJIeIHpOBaHHe
peanbHBIX MPOLECCOB C MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



HJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA VHEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPE/IHETO
OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

1) rpamIaHCKOTr0 BOCIUTAHMS

c(hOpMUPOBAHHOCTh TPAXKIAHCKON TO3WIMK OOYYarOIIETOCs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHUUCKOrO OOINeCTBa, MPEACTAaBICHHE O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHHHA, TPOLEIYyp TpakKIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI M JIPYToe),
YMEHHE B3aMMOJCHCTBOBATh C COLMATBHBIMA HMHCTUTYTaMH B COOTBETCTBUH C WX (DYHKIUIMU H
Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS

c(hOPMUPOBAHHOCTh POCCHUUCKOM TPaXJAHCKOH MJICHTUYHOCTH, YBAXKEHUS K TMPOILIOMY |
HACTOSIIEMY POCCHUMCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHMKEHHSIM POCCHUHCKUX
MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTHYECKOM IIKOJIbI, MCIIOJIb30BaHUE 3THX JIOCTHKEHUH B JPYIUX
HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IICHHOCTEH POCCHIICKOTO Hapoja, CPOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITUYECKOIO MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KECHUU HAYKU U
JeSATEIbHOCTBIO YIEHOT0, 0OCO3HAHNE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYIIETo;

4) 3cTeTHYECKOr0 BOCIIUTAHMSI:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOUas HSCTETHUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, pEeUICHUH, pACCyKICHHH, BOCIPUUMYNBOCTh K MATEMAaTHYECKUM acCIEKTaM Pa3IudHbIX
BHJIOB UCKYCCTBA;

5) pu3nveckoro BOCIUTAHUSA:

c(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTEeMaTHYECKHE 3HAHWS B HHTEpPECax 3/I0pPOBOTO H
Oe3omacHOTO OoOpa3a KW3HHM, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 370pPOBBIO (3I0pOBOE IHTAHHUE,
cOaNaHCUPOBAHHBIA PEXKUM 3aHITHH W OTIbIXa, PErylisipHas (u3ndeckas aKTUBHOCTH), (PU3UUECKOe
COBEPIICHCTBOBAHKE MPU 3aHITHUSAX CIIOPTUBHO-0310POBUTEIIBHON €S TEIbHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAYy, OCO3HAaHHE IIEHHOCTH TPYAOJIIOOUs, HWHTEpPEC K pas3audHbIM cdepam
npodeccCHOHAEHOM IeATEeTPHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ IPUIIOKEHUSIMU, YMEHHE COBEPIIIATh
OCO3HaHHBIM BBIOOpP Oyaymied mnpodeccnr W pPealru30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC IUTAHBI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHI0O M caMOOOpa30BaHHUIO HA MPOTSKEHHUU
BCEH JKM3HHM, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B DPEIICHHH MPAKTHUYECKUX 3a/Jad MaTeMaTUYECKON
HaIpaBJIE€HHOCTH;

7) IKOJIOTMYeCKOr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYIbTYphl, IOHUMAHUE BIHSHHS COLUATHHO-I)KOHOMUYECKUX
MPOIIECCOB HAa COCTOSIHHE TPUPOJHONW M COIMAIBHOM Cpebl, OCO3HaHWE TI00aTbHOTO XapakTepa
IKOJIOTHYECKUX MPoOIeM, OpHUEHTAllUA Ha MPUMEHEHNE MaTeMAaTHUECKUX 3HAHUUM 7S pelieHus 3a7ad B
00J1aCTH OKpYXalolel Cpelbl, MIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXXHBIX TOCIEACTBUUN ISt
OKPY’KaloIllel Cpebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIEeCTBEHHOW TMPAKTUKH, TOHMMAaHUE MaTeMaTHYeCKOM HayKu Kak cdepbl dYeIoBeUYeCKOn
JeATEIbHOCTH, JTANoB €€ pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHUS LUMBUIIM3AIMHN, OBIAJCHHUE SI3bIKOM
MAaTeMAaTHKHA U MaTEMaTUYECKON KyJIBTYPOU KaK CPEJICTBOM IMO3HAHHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATh
MPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEPcaIbHbIe y4eOHbIE JeHCTBUSA



ba3oBble JlornyecKue 1eMCTBHUA:

BBISIBJIATD M XAPaKTEpU30BaTh CYLIECTBEHHBIC NPU3HAKUM MaTEMaTHUYECKMX OOBEKTOB, MOHATHI,
OTHOIICHUN MEX]y MOHITUAMH, (OPMYIUPOBATH ONPEACIICHUS MTOHATHI, YyCTaHABINBAThH CYIIECTBECHHBIH
IIPU3HAK KJIacCU(UKALMU, OCHOBAHUS Ul 0000IIEHUS U CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIIPUHMMATh, (OpMyTupoBaTh U  NPeoOpa3OBBIBATH  CYXKICHHS:  yTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IUE, YCIOBHBIE,

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTHBOPEUHs B (PaKTax, JaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUAX, IMpeylaraTb KpUTEpUU JJs BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieaTb BBIBOABI C  MCIIOJIb30BAaHHMEM 3aKOHOB JIOTUKM, JEIYyKTHBHBIX W HHAYKTUBHBIX
YMO3aKIIIOUECHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

IIPOBOJIUTh CaMOCTOSATENBHO [OKA3aTelIbCTBA MAaTEMaTHYECKUX YTBEPXKACHUH (IpsMble U OT
MPOTHBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHl M KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOIbI;

BBIOMpATh Ccroco0® pemeHust y4ueOHOW 3aja4dM (CpaBHMBATH HECKOJIBKO BapHUAaHTOB pEICHUS,
BbIOMpaTh Hanbosee NOAXOAALINN C Y4ETOM CaMOCTOATENIBHO BbIIEICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaTebcKue 1elcTBUS:

UCIOJb30BAaTh BOINPOCHl KaK HCCIIEAOBATEIbCKUN HMHCTPYMEHT IIO3HaHUs, (OpMyJInpoBaTh
BOIMPOCHI, (pUKCHUPYIOLIHE MPOTUBOPEUNE, MPOOIIeMy, yCTaHABINBATh UCKOMOE M JaHHOE, (POpPMUPOBATH
TUIIOTE3Y, APIyMEHTUPOBATh CBOKO MO3UIUI0, MHEHHE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, MCCIIEJOBAHUE IO YCTAHOBIICHHIO
0COOEHHOCTEM MaTeMaTHYeCKOro OOBEKTa, SBJIEHUS, IPOLIECCa, BBIABICHUIO 3aBUCHUMOCTEH MeEXIy
00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMH;

CaMOCTOATENIbHO  (OpMyIHpoBaTh OOOOIIEHHS U BBIBOJBI 10 pe3yjbTaTaM HpPOBEAEHHOIO
HAOIOACHNUS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE MpOIECCa, a TAKXKE BBIABUTaTh IPEINOJIOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSIX.

Paborta ¢ ungopmanmeii:

BBIABIIATH Ae(PUIUTH MH()OPMaLUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BONPOC U AJIS PELICHUs
3aJauu;

BbIOMpATh MH()OPMAIIUIO U3 UICTOUHUKOB Pa3IMYHbIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U
MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MPEICTABICHUS;

CTPYKTYpUpOBaTh MH(OPMAIMIO, MPEACTaBIATh €€ B pa3IMyHbIX (opMax, WILIFOCTPHUPOBATH
rpaduydecky;

OILIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATEIEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBbIE YyHUBEPCAIbHbIC YUeOHbIE e CTBHA

OO0menne:

BOCIIPUHUMATh U (OPMYIIMPOBATH CYXACHHUS B COOTBETCTBUU C YCIIOBHSIMH U LIETSIMU OOLIEHUS,
SICHO, TOYHO, T'PaMOTHO BBbIpaXkaTb CBOIO TOYKY 3PEHHsS B YCTHBIX M IMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHHUSI 110 XO/1y peLIeHHs 3a1a4i, KOMMEHTHPOBATh MOJIYYE€HHBIN pe3ynbTar;

B X0J1e 00CYXJIeHHsI 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOi TeMbl, poOIeMbl, perraeMoit
3a/layM, BBICKA3bIBaTh WJEH, HAlIEJICHHbIE Ha IOUCK pEIIEeHHUs, COMOCTABISATH CBOU CYXXICHHS C
CYXKJEHUSIMH JIpyTMX YYacTHHUKOB Juaiora, OOHapy)XMBaThb pa3UuyMe M CXOJCTBO TO3ULMH, B
KOPPEKTHOH opMe GopMyIIHpOBATH Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MIPEACTABIATh  pE3yJbTaThl PELIEHUS 3aJadyM, OKCIIEPUMEHTA, HCCIENOBAaHUSA, IIPOEKTA,
CaMOCTOSITENIbHO BBIOMPaTh (OpMaT BBICTYIUICHHS € YYETOM 3a7ad TMPE3EHTAIlMd W OCOOCHHOCTEH
ayJIMTOpHUH.

PerynsiTuBHbIE YHUBepCaJIbHbIE y4eOHbIE 1eiicCTBUS
Camoopranmszauus:



COCTABJIATH IUJIaH, AJITOPUTM PEIIEHUs 3a[aul, BEIOUPATh CIIOCO0 pelIeHHs ¢ Y4ETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh BapHAHThI PEIICHUI C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, JMOIHMOHAJIbHBIH HHTEJIEKT:

BJIQ/IeTh HAaBBIKAMH IO3HABATENBHOM pedIeKCHH KaK OCO3HAHMS COBEpIIAEMBIX JCUCTBUH U
MBICIIMTEIBHBIX IPOLECCOB, MX pPE3YyJbTATOB, BIAAETh CIHOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelieH!sl MaTeMaTH4eCKON 3a1auH;

IIPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTB IPU PELICHUH 3aJa4H, BHOCUTb KOPPEKTHUBBI
B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, NAHHBIX, HAHJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pPE3yJbTaTa LEIU U YCIOBUSAM, OOBSICHATH NPUUYMHBI JTOCTHIKEHUS WIH
HEIOCTHKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHAMBUIYaIbHON paOOThI IPU PEIICHUN
y4eOHBIX 3a]a4, IPUHUMATh 1I€JIb COBMECTHOW J1€ATENbHOCTH, IUNIAHUPOBATh OPraHU3aLllI0 COBMECTHOM
paboThl, pacupenensTb BuAbl pabOT, JOroBapUBATHCS, OOCYXAAaTh IPOLECC M Pe3ysbTaT pPaboTHI,
0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IPYIIOBBIX (hopMax paboThl (00CYkAE€HUS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBbI» U
UHBIE), BBINOJHATH CBOKO YacTb pabOThl U KOOPAMHUPOBATH CBOM JCHCTBUS C JPYTMMHU UJIEHAMMU
KOMaH/Ibl, OLIEHUBATh Kau€CTBO CBOETO BKJIAJa B OOLIMH MPOAYKT MO KPUTEPUSIM, cHOpMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 10 kjacce oOydaroniuiics MogyyuT caeayromue IpeaMETHbIE Pe3yIbTaThI IO
OTJIENIbHBIM TeMaM paboyeil mporpaMMbl yueOHOro Kypca «Aniredpa M Hadajla MaTeMaTHYeCKOIro
aHaIu3ax:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO OMNEPHPOBATH MOHITHSIMH: PAIMOHAIBHOE YUCIIO, OCCKOHEUHAsl MEePUOoIuIecKas poob,
MPOLICHTHI, UPPALMOHAIIBHOE YHUCJIO, MHOYKECTBA PALMOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN, MOAYJb
JIEUCTBUTEIILHOTO YKCJIA;

MPUMEHSTh APOOU U MPOLEHTHI ISl PEIICHUS MPUKIAIHBIX 3a/1a4 U3 PAa3JIMYHBIX OTpaciiel 3HaHU
U peaJbHOU KU3HU;

MPUMEHSITh NPUOIKEHHBIC BHIYMCICHUS, TIPaBUa OKPYTJIEHUS, TPUKUAKY U OLEHKY pe3yJibTaTa
BBIYHCIICHHI;

CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IENbIM IMOKa3aTejaeM, UCIOIb30BaTh MOAXOAIIYIO
(dhopMy 3amuCH IEHCTBUTENBHBIX YHCEI ISl PEeIISHUS MPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS TaHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(METUUECKHI KOPEHb HATYPAJIbHOW CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM TMOKa3aTelleM;

CBOOOJTHO OTIEPUPOBAThH MOHATHSAMU: JJOTapU(dM YUCIa, TECATUYHBIC U HATYpaJIbHBIC JJOTapU(MBI;

CBOOOHO OMEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO apTyMEHTa;

ONEPUPOBATH MOHIATUSIMH: aPKCHUHYC, ApPKKOCHUHYC M ApKTAHI€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHHS H HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATUSMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YpaBHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATh Pa3JIMYHbIE METOJBI PEIICHHs] PAallMOHATIBHBIX U JPOOHO-PAIIMOHAIBHBIX YPAaBHEHHH,
MIPUMEHATHh METOJ] MHTEPBAJIOB JIJIsl PEILICHUSI HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHATUSIMH: MHOTOWICH OT OJHOW TMEPEeMEHHOW, MHOTOYJIEH C IEITBIMHU
Kod(hdUlMeHTaMi, KOPHU MHOTOYJICHA, MPUMEHSTh JIeJICHHEe MHOTOWICHAa HAa MHOTOYJIEH C OCTaTKOM,
teopeMy be3y u Teopemy Bueta s penienus 3agad;

CBOOOMHO OMEpPUPOBATH MOHSATUSMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUU, MaTpPHIA, OMPEICIUTENb
MaTpuibl 2 X 2 WM €ro reOMETPUYECKHHA CMBICH, HCIOJIb30BATh CBOWMCTBA OINpeAenuTeNs 2 X 2 mis
BBIYUCIICHUS] €T0 3HAYEHUs, TPUMEHATh ONPENETUTENH U1l PEIIEHUs CUCTEMbI JIMHEWHBIX YpPaBHEHH,



MOJICIUPOBATh peajibHbIE CUTYallMd C TIOMOIIbIO CHUCTEMbl JIMHEHHBIX YpaBHEHHUH, HCCIIEOBATh
MIOCTPOCHHBIE MOJENIN C IOMOULIbIO MaTpUll U ONpeeNuTeNel, HHTEPIPEeTHPOBATh I0JyYEHHBIN
pe3yJbTar;

WCIIOIh30BaTh CBOMCTBA JICUCTBHUI C KOPHAMM JIJIsl TPeoOpa30BaHUsI BBIPAXKEHUH;

BBITIOJIHATH MIPEOOpPa30BAHUSI YHCIOBBIX BBIPAKEHHM, COAEP)KAIIMX CTENEHH C PAlHUOHAIBHBIM
IoKa3aTeseM;

MCIOJIb30BaTh CBOMCTBA JIOrapuMOB il IpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: HpPPALMOHAJIbHBIC, IOKa3aTelbHblE M JOrapudmuyeckue
YpaBHEHHS, HAXOJUTh MX PEIICHUS C MOMOIIbIO PABHOCHIBHBIX MEPEX0J0B MM OCYIIECTBIISAS IPOBEPKY
KOpHE;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUYECKHE bopmyIsl TSt npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJHO ONEPHPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, MPUMEHSATh HEOOXOAMMBIC
(opMyJIbl 1715 pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIUPOBATh PEaJbHBIC CUTYAllMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKCHHS, YPaBHEHUS,
HEpaBEHCTBAa IO YCJIOBHUIO 3a/layM, MCCJIEI0BAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAHMEM allapara
anreOpsl.

DOYyHKUUH U TPAPUKH:

CBOOOJHO OIEPUPOBAThH MOHATUAMHU: (PYHKLUS, COCOOBI 3a7aHus (YHKINH, B3aHMHO OOpaTHBIC
¢GbyHKIMH, KoMIo3uuMsa (QYHKUMHA, rpaduk (yHKOUM, BBINOJHATH 3JIEMEHTAapHbIE NPeoOpa3oBaHMs
rpaduKoB QyHKIHIA;

CBOOOJHO ONEPUPOBaTh MOHATUAMH: 00JACTh ONPEAEICHHS M MHOXECTBO 3HAYCHMH (QYHKLUH,
HYJH (QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO ONEpUPOBaTh MOHATHAMU: YETHbIE M HEUYETHbIE (DYHKIUM, NMEpUOAMYECKHE (DYHKLUH,
MPOMEKXYTKH MOHOTOHHOCTM (YHKLIMH, MaKCUMyMbl M MHUHUMYMBI (yHKIuH, HauOoibliee u
HauMEHblIee 3HaYeHUe (QYHKIUHN Ha IPOMEKYTKE;

CBOOOJHO OINEPUPOBAThH MOHATUSAMU: CTENCHHAsI (PYHKLHUS C HATYPaJIbHBIM U LIEJBIM MOKa3aTeeM,
rpaduk CTerneHHON (YHKLIMHU C HAaTypaJlbHbIM U LIE€JBIM IOKa3aTeneM, rpaduk KOpHs n-of CTENEHH Kak
(GbyHKIMK 0OpaTHOHN CTENEHH ¢ HATYypaIbHBIM [TOKa3aTeleM;

ONEpUPOBATh NMOHATUAMM: JIMHEHHas, KBaJpaTU4Hasi M APOOHO-IHMHEHHAss (YHKLUH, BBIIOIHSITH
AJIEMEHTAPHOE MCCIIEeIOBAHNE U TOCTPOSHHE UX I'PaUKOB;

CcBOOOJHO ONEPHPOBATH NOHATUAMM: ITOKa3aTeNIbHas U JorapupmMuueckas GyHKINHU, UX CBOMCTBA U
rpad UKy, UCTIOIB30BATh UX TPApUKH JUTS pEIICHHs yPaBHEHHIA;

CBOOOJHO  ONEpPHPOBATH  MOHATUSIMHM: TPUTOHOMETPHUYECKAsh OKPYXKHOCTb,  ONpeeNICHHUE
TPUTOHOMETPUUYECKUX (PYHKIIUH YUCIOBOTO apryMeHTa;

WCTIOJB30BaTh rpaduku QYHKIUH IS MCCIECIOBAHUS TPOIECCOB M 3aBUCUMOCTEH TPU pEIICHUH
3aa4 U3 JIPyrux y4eOHbIX NPEAMETOB U pealbHOM KU3HM, BhIpakaTh (HOpMyJaMH 3aBUCUMOCTH MEXITy
BEJIMYUHAMU;

Hayana MmaTeMaTH4ecKOro aHaau3a:

CBOOOJHO OMEpPHPOBATH MMOHATHUSAMHU: apupMETHUeCKass ¥ TeOMEeTpHYecKas IpOrpeccus,
0eCcKOHEeuHO yObIBarOIIasi TeOMETpPUUYECKas MPOTPECcCHs, TMHEHHBIN 1 SKCIIOHEHIIMAIBHBINA poCT, (hopMyia
CJIO’KHBIX TPOIIEHTOB, IMETh TPEICTABICHNE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH [T PEILICHUS PeabHbIX 3aj1au MPUKIIAIHOTO XapaKTepa;

CBOOOJTHO OTIepPHPOBATH MOHATHUSIMU: MOCJIEIOBATEIHHOCT, CHOCOOBI 3aJJaHAS
MOCJIeI0BaTeIbHOCTEH, MOHOTOHHBIE M OrPaHUYEHHBIE I0CIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MATEMaTHYECKOTO aHaJIi3a KaK aHajIn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEPUPOBATH MOHATUAMU: HETIpephIBHbIE (DYHKIMH, TOUYKH pa3pbiBa rpaduka QyHKIUH,
aCUMNTOTHI rpaduka QyHKINH;

CBOOOJTHO OINEpPHUPOBATH MOHATHEM: (YHKIMS, HEMpepbhlBHAsS Ha OTpe3Ke, NMPUMEHSATh CBOMCTBA
HETPEPBIBHBIX (QYHKIMHA TS penIeHns 3a/1ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMM: TepBas U BTOpas NMPOU3BOAHbIE (YHKIMH, KacaTelbHas K

rpaduky QyHKIUY;



BBIUUCIIATH MPOU3BOIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO M KOMIIO3ULIUHU IBYX (DPYHKIHI, 3HATH
IIPOU3BOIHBIE JIEMEHTAPHBIX (PYHKLNH;

UCIOJIb30BATh TEOMETPUUYECKUH U (PU3UUECKUI CMBICT IIPOU3BOJHOM JUIsl pEILICHHS 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpAIlMK HaJl MHOKECTBAMH;

HCIIOJIb30BAaTh TEOPETUKO-MHOKCCTBCHHBIM amnmapar Uil OINUCAaHUS PEANBHBIX IIPOLECCOB M
SBJICHU, TIPY PEIICHUH 3a/1a4 U3 JPYTUX yU4eOHbIX PEAMETOB;

CBOOOJHO ONEpUPOBaTh HOHATUSAMM: OIPEJEIEHUE, TEOpeMa, ypaBHEHHE-CIEACTBUE, CBOWCTBO
MaTeMaTH4YeCKOT0 00bEKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS M HEPABEHCTBA.

K xoHiy oOyuenus B11 kiiacce o0yyaromuiicss NOIYUYHUT CIEAYIOIINE IPEIMETHbIE PE3yJIbTaThl 110
OTICNBHBIM TeMaM pabodeil mporpamMmbl y4eOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOTO
aHaJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEpUPOBATh MOHATUAMHU: HATypaJbHOE M ILIEJ0€ YHMCIO, MHOXECTBA HATYpaJbHBIX U
LeJIbIX YHUCEN, UCTIO0Ib30BaTh pU3HaKu aenuMmocty uenbix yncen, HOJ u HOK HatypanbHbIX uncen i
pelIeHns 3a1a4, IPUMEHATh anroput™ EBkinuaa;

CBOOOJHO OINEpPHPOBATH TOHSATHEM OCTaTKa 0 MOMYJIO, 3allMChIBaTh HATypalbHBIE YHCIA B
Pa3IUYHBIX TO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OINEPHPOBATH MOHATHSIMH: KOMIUIEKCHOE YHMCIO M MHOKECTBO KOMIUICKCHBIX YHCET,
IIPEJCTABIATh KOMIUICKCHBIE 4YKCIa B ajareOpandyeckoil M TpUrOHOMETpUdecKod (opMme, BBINOJIHATH
apu(pMeTHYECKUE ONepalii ¢ HUIMU B N300pakaTh Ha KOOPIMHATHOM IIOCKOCTH.

YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBaTh MHOHATHAMH: HpPpalMOHAJbHBIC, TOKa3aTeNbHbIE M JOorapu(pMuyeckue
HEPABEHCTBA, HAXOJUTh UX PELICHMS C TOMOIIBIO0 PABHOCUIIBHBIX IIEPEXO0B;

OCYLIECTBJISATH OTOOP KOPHEH IIPU PELLIEHUU TPUTOHOMETPUUYECKOTO YPABHEHHUS,

CcBOOOJHO ONEPUPOBATH MOHATHEM TPUIOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATh HEOOXOAUMBIE
(opMyJIBI 17151 pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh IOHATHSAMM: CHCTEMa U COBOKYIHOCTb YPAaBHEHUH U HEPaBEHCTB,
PABHOCUJIBHBIE CHUCTEMBl U CHCTEMBI-CIICICTBHUS, HAXOIWUTh PEIIEHUS CHUCTEMBI M COBOKYIIHOCTEU
palMOHANIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTENbHbIX U JOrapu(MUUECKUX YPAaBHEHUH U HEPABEHCTB;

pemiaTh ~ palMoOHalbHBbIE,  HMppAlOHAJIbHBIC,  IOKa3aTelbHbIe,  JiorapupMuyeckue U
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U TIapaMeTpBhI;

MPUMEHATh TpaduyecKkrue METOIbI Ul PEIIeHHs YpaBHEHHH M HEPaBEHCTB, a TaKXKe 3a4ay C
napameTpamu;

MOJICIUPOBATh pEajbHbIC CUTYAllMM Ha S3bIKe aireOpbl, COCTABIATH BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA U UX CHUCTEMBI 10 YCJIOBHIO 33/1a4U, UCCIEA0BAaTh TOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
anmapara ajreOpbl, HHTEPIPETUPOBATh MOJYUYSHHBIH pe3ysIbTar.

DyHKIUH U TpadUKH:

CTPOUTH I'paUKKU KOMITO3UIMU (PYHKUIHUI C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEIO0BAaHHS U CBOMCTB
KOMITO3UIIUH IBYX (DYHKIIMA;

CTPOUTH TeOMeTpHUYeCKre 00pa3bl ypaBHEHUN M HEPABEHCTB Ha KOOPAWHATHOM MJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUAMU: IPpaUKN TPUTOHOMETPUUECKUX (QYHKIUH;

NPUMEHATH (PYHKIIUH [T MOJICIIMPOBAHUS U UCCIIEOBAHMS PEATIbHBIX MTPOIIECCOB.

Hayana maTteMaTH4yecKoro aHajaimsa:

MCIOJIb30BATh MPOU3BOJHYIO JJIS HCCIeI0BaHNs (YHKIIMA HA MOHOTOHHOCTh M SKCTPEMYMBI,

HaXOJUTh HauOoJbIIIee U HAUMEHbIIIEe 3HaYCHHS] (YHKIIMH HEMTPEPHIBHON HAa OTPE3KE;

HCIIOJIb30BATh IIPOU3BOIHYIO JUIS HAXOKICHUs HAWIYYIIETO PEIICHKs B IPUKIIAHBIX, B TOM YHCIIE
COIIMAIBHO-)KOHOMUYECKHX, 3aJadax, Uisl ONpPEACIICHUs] CKOPOCTH M YCKOPEHHMs MpOoLecca, 3aJaHHOTO
(dopmyoit unu rpaduxom;

CBOOOJHO OMNEpUpPOBaTh MOHATUSIMU: TEepBOOOpa3Hasi, ONpPENENEHHbIN HHTErpai, HaXOIUTh
NepBOOOPA3HbIE ANEMEHTAPHBIX (DYHKIMHA U BBIYUCIATH HHTErpai 1o popmyne HetoToHa-JleiiOnmna;

HaXOJUTh IJIOMIATH MJIOCKUX (UTYP U 0OBEMBI TEJI C TOMOIIBIO HHTETPAa;



HUMCTh TPCACTABJICHHUC O MATCMATUYCCKOM MOJACIHMPOBAHUKM Ha MNPUMCPE COCTABJICHUA
nudepeHIabHBIX YPaBHCHHT,

pemath TMPUKIAJAHBIE 33aJa4d, B TOM UYHCJIE€ COLUATHHO-DKOHOMHUYECKOTO M (U3HUECKOTO
XapakTepa, CpeICTBAMH MaTeMAaTHIECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
uu@poBbIe)
Ne n/m HammeHOBaHHUe pa3/iesioB M T€M MPOrPaMMBbI (
pa3ja porp Beero KOﬁHTpOJIbHLIe HpﬁaKanecRne oBpasoBaTeIbHBIe
padoThI padoThI pecypes

MHOXeCTBO NEHCTBUTENBHEIX uriced. MHOTOUJICHEL.
1 PannonanbHble ypaBHeHUs U HepaBeHCTBA. CHCTEMBI 24 1
JIMHEHHBIX YPaBHEHUN

) Oyukuuu u rpadpuku. CreneHHas QyHKIUS C LEIbIM 12 1
MOKa3aTeleM

3 Apudmernueckuii KOpeHb N-0if CTENEHH. 15 1
HppanmonanbHpie ypaBHEHUS

4 [okazarenpHas pyHkus. [lokasarenbHbie 10 1
ypaBHEHUs

5 Jlorapupmuueckas pynkuus. Jlorapudmudeckue 13 1
ypaBHEHUS

6 TpPUTrOHOMETPUUECKHE BBIPAXKEHUS U YPABHEHUS 22 1

7 [TocmenoBaTeIbHOCTH ¥ TPOTPECCUU 10 1

8 HenpepsiBabie ¢yHKIMu. [Ipon3Boanas 20 1

9 [ToBTOpEeHME, 0000MIIEHNEe, CUCTEMATH3AITNS 3HAHUIA 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136

O
(e



11 KJIACC

Nen/m  HaumeHoBaHme pa3aesioB 1 TEM IIPOrpamMmMmabl

[98)

4
5
6
7
8
9

HccnenoBanue GyHKIMHN ¢ ITOMOIIBIO TPOU3BOIHOM
ITepBooOpasHas ¥ HHTETpaI

I'paduku TpUroHOMETpUUECKUX (HYHKIIHHA.
TpuronomeTrpruyeckue HepaBeHCTBA

WppaunonanpHble, NOKa3aTeabHbIE U
JorapuMuyecKkre HepaBeHCTBA

KowmiiekcHble uncia
HaTypaJ'IBHLIC M OCJIbIC YHCJIa

Cuctembl parmoOHAIBHBIX, HPPAITMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX YpaBHEHUI

3amaun ¢ mapaMeTpamMu
IToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIUS 3HAHUHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acon JIeKTPOHHbIE
(undposbie)
Beero KOGHTPOJILHLIE HpﬁaKanecxne 06pA30BATEBHbIE
padoThI padoThI pecypesI
22 1
12 1
14 1
24 1
10 1
10 1
12 1
16 1
16 1
136 9 0



ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Ne

u/n Tema ypoka

1 MHOXeCTBO, onepauu HaJ MHOKECTBAMH B UX
CBOICTBa

2 Juarpammsl Diinepa-Benna

3 [IpumeneHne TeoOpeTUKO-MHOKECTBEHHOTO
amnmapara Jjisl peleHus 3a1au
Parmonanpubie unciaa. OOBIKHOBEHHEIC U

4 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHCUHBIS
MepUOIUYECKHe 1podu
Panmonansupie unciaa. OOBIKHOBESHHBIC U

5 JECATUYHBIEC IPOOH, TIPOILICHTHI, 0ECKOHEUHBIS
MEepUOIUYECKHe 1podu

6 [Tpumenenue apobeii U IPOIEHTOB IS PEIICHUs
MIPUKJIAHBIX 3a/1a4

7 [Ipumenenue apobeii U NPOLEHTOB IS PeIleHUs
MPUKJIaAHBIX 33724

] JHecTBuTenbHbIe yncia. PanimoHaasHbIE 1
HppAIMOHAIIbHBIE YHCIIa

9 ApudmMeTndeckre oneparuu ¢ 1eHCTBUTEIIEHEIMU
YHCIaMU

10 Moayiib I€HCTBUTENIBHOTO YUCIIA U €70 CBOMCTBA
[TpubmmxE€HHBIC BEIYMCIICHUS], IPABHUIIA

11 OKpPYIJICHUS, IPUKUKA U OLICHKA pe3ysbTaTa
BBIYHCIICHUIH

12 OCHOBHBIE METOJIBI pemeHvHﬂ [EJIBIX U APOOHO-
palMOHANTBHBIX YPaBHEHUN U HEPABEHCTB

13 OCHOBHBIEC METOJIBI peH_IGIiI/IH HENBIX U APOOHO-
palMOHAIBHBIX YPABHEHU U HEPABEHCTB

14 OcHOBHBIE METO/IbI PELIEHUS LIETBIX U JPOOHO-

KoanuyecTBO 4acoB

Bcero

KonTtposbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3yqeHust

DJIeKTpPOHHBIe U (ppoBbIE
o0pa3oBaTejibHbIE

pecypcbl



15

16

17
18

19

20

21

22

23

24

25

26

27

28

29

paloHaIbHBIX YPAaBHEHHUM U HEPABEHCTB

MHoroujieHsl OT OAHON NEpeMEeHHOM. [lenenne
MHOIO4JI€Ha Ha MHOTOYIEH ¢ ocTaTkoM. Teopema
bezy

MHorouieHs! ¢ 1eabIMi KO3(PhUITMeHTaMH.
Teopema Buera

Pemrenue cucreM TUHENHBIX YpaBHEHUN
Pemienue cuctem JTMHEHHBIX YpaBHEHHI

Marpuiia cucTeMbl TUHEUHBIX YPaBHEHUH.
Ornpenenurens MaTPUIBI 2X2, €r0o
reOMETPUUYECKUN CMBICT M CBOWCTBA; BHIUMCIICHHE
€ro 3HaUYCHUS

Ornpenenurens MaTPUIBI 2X2, €r0
reOMETPUUECKUN CMBICT M CBOWCTBA; BBIUMCIICHHE
€ro 3Ha4eHMsI

IIpumeHeHne onpeaennuTeNs il pelIeHNs
CUCTEMBI JINHEWHBIX YPaBHEHUN

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CHCTEMBbI
JINHEVHBIX YPaBHEHUH

Pemenvie npukiaHbIX 33a4 ¢ TOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUN

KonTponbHas pabota: "PannoHanbHble ypaBHEHUS
1 HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX YpaBHEHUN"
OyHK1Ms, crocoObl 3a7anus QyHKIK. B3aumao
obparabie pyHKIHH. KOMIIO3UIUS (YHKITHIA
I'padux pyHKIMU. DIEeMEHTapHbIE
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

OO6macth onpeiesIeHns] © MHOYKECTBO 3HaUYEHUN
¢ynkuuu. Hynu ¢pynkuuu. [IpomexyTku 3HaK
MOCTOSTHCTBA

Uérnabie u Heu€THbIe QyHKINU. [lepruonnyueckue
¢yskuuu. [IpoMexyTKH MOHOTOHHOCTH (PYHKLIUU

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITUH.
Haubonbiiee n HanMeHblee 3HaYCHHE (DYHKITHA



30

31

32

33
34

35

36

37

38

39

40

41

42

43

44

45

46

Ha IIPOMEXKYTKE

Jluneitnast, kBagpaTHuHas U ApoOHO-TMHEHAsS
byHKIMH

DJEeMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOCHUE
rpadukoB 3TuX QpyHKIUN

DeMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHUE
rpadukoB 3Tux GyHKIUN

Crenensb ¢ nenbiM nokasareneM. buaom HeroTona
Crenensb ¢ nenbM nokasareneM. buaom Herotona
CrenenHas GyHKIIUS C HATypalIbHBIM U LIEJIBIM
nokasareneM. E€ cBoiicTBa u rpaduk
Konrponsnas pabdora: "Crenennas ¢pynkuus. E€
cBoiicTBa u rpaduk"

ApudmeTrueckuil KOpeHb HaTypalbHON CTETIEHU U
€ro CBOMCTBa

ApubdmMeTnieckuii KOpeHb HATypaTbHOW CTENEHH U
€ro CBOMCTBA

[IpeoOpazoBaHus YKCIOBBIX BHIPAKEHUH,
CoJIepXKalINX CTENEHNU U KOPHU

[Ipeo6pa3oBaHus YUCIOBBIX BBIPAKECHHIA,
coJiepKalIuX CTENEHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
CoJIepXKaIIiX CTENeHU U KOPHU

Hppannonanbusie ypaBHEeHUA. OCHOBHBIE METO/IbI
pelIeHus] UPPaLMOHATIBHBIX YPABHEHUHN
Uppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI
penIeHusl UPPaLMOHAIbHBIX YPABHEHUI
Uppanmonansueie ypaBHeHHUsI. OCHOBHBIE METO/IbI
pelIeHus] UPPaALMOHAIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELLIEHUN
HPPALMOHATIBHBIX YPaBHEHUM

PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUU
HPPALMOHAIIbHBIX YPaBHEHUN



47

48

49

50

51

52

53

54
55
56

57

58

59

60

61

62
63

PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU
UPPALMOHAIIBHBIX YPaBHEHUI

PaBHOCUIIBHBIE IIEPEXO/BI B PELICHUU
HMPPALMOHAIIBHBIX YPaBHEHUN

CpoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK
¢byHKIMN 0OpaTHOM CTENEHH ¢ HaTypalbHbIM
HoKa3aresaeM

CaoiicTBa 1 rpa@uK KOpHS N-OM CTENEHU KaK
(byHKIMN 0OpaTHOM CTENEHH C HATypalbHbIM
1oKa3aresaeM

Konrponsnas padora: "CBoiicTBa 1 rpaduK KOpHs
n-oit crenenu. MppammonanbHbie ypaBHeHHs "

CrerneHp ¢ pallioOHAIBHBIM ITOKa3aTeIeM U e&
CBOWCTBA

Crenenb ¢ pallioOHaIBHBIM IOKa3aTeIeM U €€
CBOICTBa

CreneHp ¢ pallMOHAIBHBIM MTOKA3aTeNeM U €€
CBOMCTBA

[TokazarenpHast pyHKIHSI, €€ CBOMCTBA U TpaduK

Hcnonp3oBanue rpadvka GyHKINUN A pelIeHUs
YpaBHEHUU

Hcnonp3oBanue rpaduka GyHKIHH 1151 peLICHUS
ypaBHEHUM

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/bI
peuIeHus OKa3aTeNIbHbIX YPAaBHEHUM

ITokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pEILICHUS TOKA3aTEeIbHbIX YPABHCHUN

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METOIbI
peLIeHUs TOKa3aTeNIbHBIX YPABHEHUM

Konrponsnas padora: "[lokazaTenbHast QyHKIHS.
[TokazaTenbHbIE ypaBHEHHUS "

Jlorapudm gucna. CoiicTBa jorapugpma
Jlorapudm gucna. CoiicTBa jorapugpma



64
65
66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

Jlorapudwm uuncna. CBoiicTBa Jorapupma
JlecsiTHYHBIC U HATYypaJIbHBIE JTOTaPU(PMBI
JlecsTHYHBIC U HATYypaJIbHBIE JTOTAPU(PMBI
[IpeoOpa3oBaHue BbIpaXeHH, ColeprKaluX
norapudmbl

[Ipeo6pa3oBanue BbIpaX)eHH, COIEepPIKALIUX
sorapupmbl

[TpeoOpa3oBanue BHIpAKEHUN, COACPIKAIINX
Jorapudmpl

Jlorapudmuueckas pynkuus, e€ cBocTBa U
rpadux

Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U
rpaduk

Ucnons3zoBanue rpaduka GyHKIUN A1 pEIICHUS
ypaBHEHUH

Hcnonk3oBanue rpaduka GyHKINUU A peICHUS
ypaBHEHUU

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOIBI
pelieHus JorapuMUIECKuX ypaBHEHHMA
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METObI
pelnieHus JorapuMUIECKUX YPaBHEHHIA
Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOIBI
penieHus JorapupMUIECKUX ypaBHEHUI
PaBHOCUIIBHBIE TIEpEXObI B PELICHUN
norapu)MUYECKHX ypaBHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU
Jorapu(pMUUECKUX ypaBHEHUIN

Konrtpomnsnas padora: "Jlorapudmmaeckas
¢byukus. Jlorapudpmudeckre ypaBHeHus"

CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC YUCIOBOTO
aprymeHra

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YMCIOBOTO
aprymeHra



ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO
aprymeHra

82

ApKcHHYC, apKKOCUHYC U apKTaHI€HC YHUCIIOBOIO
aprymeHra

83

TpuronomeTrpuyeckas OKpyKHOCTb, OIIpeIeICHIE
84  TpuroHomerpuueckux (QyHKIHMHA YHCIOBOTO
aprymeHra

TpuroHomeTpudeckast OKpy>KHOCTb, OIIpEIeIICHUE
85  TpuroHomerpuueckux (QyHKIHMIA YHCIOBOTO
apryMeHTa
86  OcHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI
87  OcHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI
88  OcHOBHBIE TPUTOHOMETPUUECKUE POPMYIIBI
89  OcHOBHBIEC TPUTOHOMETPUUYECKUE (HOPMYIIBI
IIpeoOpa3oBanue TPUTOHOMETPHUECKUX

90 .
BBIPAXXCHUU

91 Hpeo6pa30vBaHHe TPUTOHOMETPHUECKHUX
BBIpKCHUI

9 Hpeo6pa30v13aHne TPUTOHOMETPHUECKHX
BBIPAKCHUU

93 [IpeobOpazoBaHre TPUTOHOMETPUIECKUX

BBIPAYKEHH I
94  PemeHue TPUrOHOMETPUUYECKUX YPABHEHUI
95  PemieHue TpUrOHOMETPUUYECKUX YPABHEHHI
96  PemieHne TpUrOHOMETPUUYECKUX YPABHEHHI
97  PeuieHue TPUrOHOMETPUYECKUX YpaBHEHUN
98  PemuieHue TPUrOHOMETPUUYECKUX YpaBHEHUN
99  PeuieHue TPUrOHOMETPUYECKUX YpaBHEHUN
100 PemieHue TpUrOHOMETPUYECKUX YPaBHEHUN

Konrponsnas pabdora: "Tpuronomerpuyeckue

101
BBIPAYKECHHS U TPUTOHOMETPUYECKHE YpaBHEHUS "

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS

102 . .
IIOCJIEI0BATEILHOCTEN. MeTol MaTeMaTUYeCKOU

—_—
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103
104
105
106

107

108

109

110

111

112
113
114
115
116
117
118

119

120
121
122

HHAYKIUA
MOHOTOHHEBIEC U OIrpaHUYCHHBLIC

nocneaoBareabHoCTH. Mctopus ananmsa
OECKOHEYHO MaJIBIX

Apudmernueckas rnporpeccus
I'eomerprueckas mporpeccus

beckoHneuHo yObIBaromiasi reoMeTpuiecKas
nporpeccus

CyMMa O0eCKOHEUYHO YOBIBaIOIIEH I€OMETPUUECKON
IIPOrpeccuu

JIMHENHBIN U SKCIOHEHIHUAJIBHBIN pocT. Yuco e.
dopmyia CI0KHBIX TPOLEHTOB

JIMHENHBIN ¥ SKCIOHEHIUAJIBHBIN pocT. Yuco e.
dopMyiia CII0KHBIX POLIEHTOB

Hcnons3oBaHue Imporpeccuu Jis pCuiCHus
PCATBHBIX 3aJa4 IMPHUKIAAHOIO XapaKTepa

Kontponbnas padota: "[locnenoBaTenbHOCTH U
nporpeccun”

HenpepbiBHBIE (YHKIIMU U UX CBOMCTBA

Touka pa3pbeiBa. ACUMITOTHI IPadUKOB PYHKITUIH
CpoiicTBa QyHKIMIT HETIPEPHIBHBIX Ha OTPE3KE
CpoiicTBa (GyHKIMIT HETIPEPHIBHBIX HAa OTPE3KE
Meroa MHTEpBAJIOB JUIsl pELIEHUST HEPABEHCTB
Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB
Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB

[IpumeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH [
pelieHns 3a1aq

[IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHH 11151
pelieHus 3a1a4y

[lepBas 1 BTOpas Npou3BOHBIEC PYHKLIUU

Ornpenenenue, reOMETPUYECKUM CMBICIT
MPOU3BOAHOM

— e e e k|



123
124
125
126
127

128

129

130
131
132

133

134
135
136

Omnpenenenne, GU3NIECKUA CMBICT TIPOU3BOTHON
VYpaBHeHHE KacaTeNbHOU K TpaQuKy QyHKIIHA
VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKUINUN
[Ipou3BoHBIE AIEMEHTAPHBIX (PYHKINH
[Tpon3BoIHBIE NIEMEHTAPHBIX (PYHKLIUI

IIpousBogHast CyMMBI, IPOU3BEICHHUS, YACTHOTO U
KOMIIO3ULIUH (PyHKIHUI

[Tpon3BoiHAs CYMMBI, IPOU3BEACHHMS, YACTHOTO U
KOMITO3UIIUH (PYHKIIHIA

IIpon3BoaHas CyMMBbI, IPOU3BEACHMS, YACTHOTO U
KOMITO3UIIMHN (PYHKIIMH

Kontponbnas padota: "[IpounsBognas”

[ToBTOpenme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus"

[ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AITIS
3HaHuit: "Oyukmn"

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIIS
3HaHui: "OyHKUn"

HroroBas koHTpoNbHAs paboTa

[ToBTOpEeHmEe, 0600IIEHNE, CUCTEMATH3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

—_ e = =

136



11 KUIACC

Nenn/m Tema ypoka

10

11

12

13

14

[Ipumenenne npou3BOJHON K UCCIEA0BAHUIO
GyHKIMIA HA MOHOTOHHOCTD U DKCTPEMYMBI
[IprMeHeHrne nporu3BOJHON K UCCIIEA0BAHUIO
(GyHKIMIA HA MOHOTOHHOCTb U DKCTPEMYMBI
[Ipumenenne npou3BOJHON K UCCIEA0BAHUIO
GyHKIMIA HA MOHOTOHHOCTD U OKCTPEMYMBI
[IpuMeHeHne Mpou3BOIHON K UCCIEA0BAHUIO
(GyHKIMIA HA MOHOTOHHOCTb U DKCTPEMYMBI
[IprMmeHeHre npor3BOJHON K UCCIIEA0BAHUIO
(GYHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeneHne npou3BOIHON K UCCIEA0BAHUIO
(GyHKIMIA HA MOHOTOHHOCTb U DKCTPEMYMBI
HaxoxxaeHre HanOoJIbIIEro 1 HAaMMEHBIIIET0
3HAYCHHS HEMPEPHIBHON (YHKIIMHM HAa OTPE3KE
HaxoxxaeHre HanOoIbIIEero 1 HAMMEHBIIIETO
3HAYCHHS HEMPEPHIBHON (YHKIIMHA HA OTPE3KE
HaxoxxaeHre HanOoJIbIIero 1 HAMMEHBIIIECTO
3HAYCHHS HEMPEPhIBHON (QYHKIIMHM HAa OTPE3KE
Haxoxxaenue HanOOJIbIIEr0 1 HAMMEHBIIIETO
3HAYCHHS HEMPEPHIBHON (YHKIIMHA HA OTPE3KE
Haxoxaenre HanOoIbIIEr0 U HAMMEHBIIIETO
3HAYCHHS HEMPEPHIBHON (QYHKIIMHM HAa OTPE3KE
Haxoxxnenre HanOOJIbIIEr0 ¥ HAaNMEHBIIIETO
3HAUEHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
[IpumeneHnre npou3BOIHON 1Sl HAXO0XKACHUS
HaWJIy4lIero peueHus B MPUKIAAHBIX 3a7a4ax

[IprMeHneHre nporu3BOIHOM ISl HAXOXKICHUS
Hannquero peHleHI/ISI B HpI/IKJIa,Z[HBIX 3aga4dyax

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTsbI

IMpakTnyeckue
padoThI

Jara

H3yYCHUA

DJIEeKTPOHHBIE
undgponbie
o0pa3oBaTe/ibHbIE

pecypchl



15

16

17
18
19

20

21

22

23

24

25
26
27

28

29

30

31
32

[IprMmeHeHre nporu3BOIHOMN ISl ONPEACIICHUS
CKOPOCTH M YCKOPEHHS IpoIiecca, 3aIaHHOTO
dbopmyJioit uiu rpagukomM

[IpumeHeHne MPOU3BOIHON IS ONPEAEICHUS
CKOPOCTH M YCKOPEHHS Mpoliecca, 3alaHHOTO
dbopmyIoit wiu rpagukomM

Kommozwurus ¢hyHKImii

Kommozwutus ¢hyHKImit

Kommozutus ¢pyHKIui

I'eomerpuueckue 0O6pa3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJI0CKOCTH

['eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPAMHATHOMW INTIOCKOCTH

Kontponbnas padora: "MccnenoBanue GpyHKIuii ¢
MTOMONIBIO TPOU3BOTHOM"

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepPBOOOPA3HBIX

[TepBooOpa3Hble AMeMeHTapHBIX (QYHKIIHA.
[TpaBuiia Hax0Xk1eHUSI IEPBOOOPA3HBIX

[TepBooOpa3zHbie 31eMEHTAPHBIX (HYHKIIHM.
[TpaBuna Hax0Xk1eHUsI IEPBOOOPA3HBIX

Nurterpan. ['eoMeTprdecKkuii CMBICT HHTErpaia

Brruncnenue onpenenéHHOro HHTerpaia mno
dopmyne Hetorona-Jleitbnuna

Brrurciienue onpeaenéHHOro HHTerpaia mno
dbopmyne Hetotona-Jleitoauia

[TpuMeHeHrne MHTETpaIa sl HAXOXKICHUS
TUTOIIAIel TUIOCKUX (PUryp

HpI/IMeHCHI/IC HUHTCrpaia IJjid HAXOXKIACHUA 00BEMOB
TCOMETPHUUCCKUX TCJI

[Tpumeps! perenuit muddepeHTaTbHbIX
YpaBHEHUH

[Tpumeps! pemenuit AuddepeHnnaIbHbIX



33

34

35

36

37

38

39

40

41

42

43

44
45
46
47

48

49

ypaBHEHUH

MareMaTiH4eckoe MOICITUPOBAHUE PEATbHBIX
IPOLIECCOB ¢ MOMOILBIO AU PepeHIInanbHBIX
ypaBHEHUH

Kontposnbnas padota: "[lepBoobpaznas u
uHTerpan"

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduxu

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduku

Tpuronomerpudeckue GyHKINHU, UX CBOICTBA U
rpaduKu

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U
rpaduku

Tpuronomerpuyeckue GyHKIIH, UX CBOWCTBA U
rpapuku

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MOMOIIbIO TPUTOHOMETPUUYECKON OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C
MIOMOUIBK0 TPUTOHOMETPUYECKOU OKPYKHOCTHU

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C
MOMOIIbIO TPUTOHOMETPUUYECKON OKPY>KHOCTH

OT060p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C
HIOMOIIBIO TPUTOHOMETPUIECKON OKPYKHOCTH

Pemenne TpUroHOMETpUYECKUX HEPABEHCTB
Pemenne TpUroHOMETpUYECKUX HEPABEHCTB
Pemennie TpUroHOMETpUYECKUX HEPABEHCTB
Pemenune TpuroHoMeTpuUECKMX HEPABEHCTB

KonTtponsHas pabdora: "I'padukn
TPUTOHOMETPUYECKUX (DYHKIIUH.
Tpuronomerpruyeckue HepaBeHcTBA"

OCHOBHBIC MCTOABI pCIICHUS IMOKAa3aTCIbHBIX
HCPABCHCTB

—_—



50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65
66

OcHOBHbBIE METO/IbI PEILICHUS TOKa3aTEIbHbBIX
HEpaBEHCTB

OCHOBHBIE METO/IbI PEILLICHUS IOKa3aTEIbHbIX
HEpPABEHCTB

OcHOBHBIE MCTOABI pCIICHUS ITOKAa3aTCIbHBIX
HCPABCHCTB

OcCHOBHBIE METO/IbI PEIICHUS JIOTapUPMUIECKUX
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUIECKUX
HEPaBEHCTB

OcHOBHbBIE METO/IbI PELICHUS JIOrapu(PMUIECKUX
HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUIECKUX
HEPaBEHCTB

OCHOBHBIE METO/IBI PELICHUS HPPALMOHAIBHBIX
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS UPPAIITOHAIBHBIX
HEpPABEHCTB

OCHOBHBIE METO/IBI PELICHUS HPPALUOHAIBHBIX
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIBHBIX
HEPABEHCTB

I'paduueckue MeToabl pelieHus! HpparuOHATbHBIX
ypaBHEHUH

['padmyeckue MeTOABI pELICHUS HPPALIMOHATBHBIX
YpaBHEHUU

I'padmueckue MeToIbI peleHns oKa3aTeIbHbBIX
ypaBHEHUH

['padmyeckue MeTOAbI peLICHUS MOKa3aTeIbHbBIX
HEpaBEHCTB

I'paduueckue METOBI peIIeHUs
JOTapUPMHIECKUX YpaBHEHUI

I'paduueckre MeToabl peIICHHS



67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

Jgorapu(pMUUECKUX HEPABEHCTB

I'paduyeckue MeToabl pelieHHs
Jorapu(pMHUUECKUX HEPABEHCTB

I'padmueckue MeTo1bl pelieHus oKa3aTeabHbIX U
jgorapu(pMUUECKUX YpaBHEHHM

['padpuaeckue MeTOABI pelIeHUs MOKa3aTEeIbHBIX U
jorapu(pMHUECKUX YpaBHEHHMA

I'padrueckue METOIBI PEIICHHUS TIOKA3aTEIbHBIX U
norapu(pMHIECKUX HEPABEHCTB

I'paduueckue METOIBI pelIeHUs TOKAa3aTeIbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB

KoHntposnbHas padorta: "UpparnmoHaibHeIe,
HoKa3aTesbHbIe U Jorapu(mMuyeckre HepaBeHCTBa"

KowmrmnekcHbie uncna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (POPMBI 3aTTUCH
KOMILJIEKCHOT'O Yucia

KowmrnekcHbie unicna. Anrebpanueckas u
TPUTOHOMETpHUYECKast (POPMBI 3aTTUCH
KOMILJIEKCHOT'O Yucia

ApudmeTnueckre onepanuu ¢ KOMIJIEKCHBIMU
YUCIaMHU

ApudmeTndeckne onepanuu ¢ KOMIICKCHBIMH
YUCIaMHU

N300paxeHre KOMITJIEKCHBIX YHUCeN Ha
KOOPAWHATHOM IJTIOCKOCTH

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOM IJIOCKOCTH

®opmyna Myaspa. KopHu n-oii ctenenu u3
KOMILJIEKCHOT'O Yncia

®opmyna Myaspa. Kopau n-oii ctenenu us
KOMILJIEKCHOT'O Yucia

[IpuMeHeHre KOMIUIEKCHBIX YUCEI JIJISl PEIICHUS
(bu3NYECKUX U TEOMETPHUUECKUX 3aa4



82
&3
84
85
86

87

88

89

90

91

92
93

94

95

96

97

98

99

100

KoHnTtponbHas pabora: "KomrmiekcHbie uncna"
Harypasibasle u niensie ynucna

Harypasibasle u niensie yucna

[IpuMeHeHne NPU3HAKOB ACIIMMOCTHU LENBIX YHCEIT
[IpuMeHeHne PU3HAKOB JEIMMOCTH LIEIIbIX YUCEI

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTH LCIIbIX YHUCCII:

HOJT u HOK

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEJIbIX YHUCCII:

HOJI u HOK

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:

OCTAaTKH 110 MOAYJIIO

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIMMOCTHU LCIIbIX YHUCCII:

OCTAaTKH I10 MOAYJIIO

HpI/IMeHCHI/Ie IMMPU3HAKOB ACIIMMOCTH LCIIbIX YHUCCII:

AJIrOpUTM EBKJ’II/I}Ia JJid pCIICHHUA 3a1a4 B ICIIbIX
qucjax

KoHnTtponbHas padota: "Teopwust nenbix yncen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS
CucremMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS
OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YpaBHEHUHN
OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U
COBOKYIHOCTEHN MppallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX YPABHEHUN
OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX YPABHEHUN
OCHOBHBIE METO/IbI PELLICHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUUECKUX ypaBHEHHH

OcHOBHBIE METOJBI PEIIECHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMUIECKHX YpaBHEHUI

— = e



101

102

103

104

105
106
107

108
109
110
111
112

113
114

115
116
117

[IpuMeHeHne cucTeM K pelIeHUI0 MATEMAaTHYECKUX
3a/1a4 | 3a/1a4 U3 Pa3IUIHbIX 00JacTeil HayKu U
peanbHOM KU3HU, HHTEPIIPETALUS TOJIyYEHHBIX
pe3yabTaToOB

[IpuMeHeHne cuCcTeM K PEIICHUI0 MaTEMAaTHYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3IuIHbIX 00JacTel HAYKU U
peasbHOM JKU3HU, UHTEPIIPETALNs MOTy4YeHHBIX
pe3yabTaTOB

[IpuMeHeHrne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3 Pa3InYHbIX
o0yacTeil HayKu U peanbHOM KU3HH,
UHTEpIpeTalns NOJTYYESHHBIX PE3yIbTaToOB

KonTponbnas pabota: "CucteMbl palliOHAIBHBIX,
HMPPALMOHATILHBIX MMOKA3aTEIbHBIX U
norapupMUUECKUX ypaBHEHUI"

PaI_II/IOHaJ'IBHBIe YPaBHCHUA C ITapaMETpaMHu
PaI_II/IOHaJ'IBHBIe HCPABCHCTBA C IIapaMeTpaMn
PaI_II/IOHaJ'IBHBIe CUCTCMEI C IIapaMCTpaMH

HppanroHanbHble YpaBHEHMsI, HEPABEHCTBA C
napaMeTpamu

I/IppaHI/IOHaHLHBIe CUCTCMEI C TIapaMETpaMn

[Toka3arenbHbIE ypaBHEHUs!, HEPABEHCTBA C
napaMeTpamu

[Toka3zarenbHble CUCTEMBI C TApAMETPaMU

Jlorapugmuyaeckue ypaBHEHHsI, HEPAaBEHCTBA C
napaMeTpamu

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu
TpuronomeTpruyeckue ypaBHEHUS C MapamMeTpaMu

TpuroHoMmeTpuveckre HepaBEeHCTBA C
napameTpamu

TpI/IFOHOMCTpI/I‘leCKI/IC CHUCTCMEI C IapaMCTpaMu

[TocTpoenue u uccineg0BaHNEe MaTEMaTHYECKUX
MOJIEJIEH PEAIbHBIX CUTYALMM C IIOMOIIBIO



118

119

120
121

122

123

124

125

126

127

128

129

130

131

132
133

YpaBHEHUH C MapaMeTpamu

[TocTpoenue u uccnegoBaHUE MATEMATUIECKUX
MoOJIeJIel peasIbHbIX CUTYallUi C TTOMOIIBIO CHCTEM
YPaBHEHUN ¢ TapameTpamu

[TocTpoenue u ucciae0BaHNe MAaTEMAaTHIECKUX
MoOJIeJIe peasIbHbIX CUTYallUi C TTOMOIIBIO CUCTEM
YPaBHEHUH ¢ IapameTpamu

KoHnTtposnbHas pabora: "3agauu ¢ mapamerpamu”
[ToBTOpenue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aLUs
3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIUs
3HaHui: "YpaBHeHus. CuCTeMbl ypaBHEHUMN"
[ToBTOpeHme, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuil: "HepaBencrna"

[ToBTOpeHnue, 06001IeHNE, CCTeMaTH3aIUs
3HaHui: "HepaBencrsa"

[ToBTOpeHme, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencTna"

[ToBTOpenue, 06001IeHNE, CCTEeMaTH3aUs
3HaHuii: "l[IponsBoaHas u e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3aIUs
3HaHuii: "[IpousBoaHas u e€ npuMeHeHue"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuit: "lIpousBoanas u e€ npumenenue"
[ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTU3aIlUs
3HaHui: "MHTErpan u ero npumMeHenue"
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHkun"

[ToBTOpeHwue, 060061IeHNE, CCTEeMaTH3aUs
3HaHui: "OyHkun"

[ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aITUS



3HaHui: "OyHKIMN"
[ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS

134 o
3HaHui: "DyHKIUN"
135 Hrorosast koHTpoNibHAs paboTa
136 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alus

3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136



MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
NMpoBepPsieMOro
pe3yJibTara

1
1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

2.5

3.1

3.2
3.3
3.4

3.5

IIpoBepsiemble MpeMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI1 00pa30BaTe/IbHOM
NMPOrpamMMbl cpeiHero o0uero o0pa3oBaHus

Yucaa ¥ BBIYUCICHUS

OHepI/IpOBaTB NOHATUAMU: PAlUOHAIIBHOC U JEHCTBUTEIILHOE qucio, OOBIKHOBEHHAS U
J€CATHYHAaA I[pO6I), IMPOLCHTBI

BremonHATe apudMeTnyeckue Omnepanud ¢ PaldOHAIBHBIMH U JEHCTBUTEILHBIMU
YHUCIIaMHU

BbimonHATe npuOIMKEHHBIE BBIYMCICHUS, MCIIONB3Ys IpaBUia OKPYIJICHMs, AeaTh
NIPUKHUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUN

OnepupoBaTh MOHATUSMH: CTEIICHB C IIEIBIM TIOKa3aTeleM, CTaHAapTHAs (hopMa 3amucu
JEHUCTBUTEIBHOIO 4MCJIa, KOPEHb HATYPAJIBHOW CTENECHHU; MCIIONIB30BAaTh MOAXOIAILYIO
(dopMy 3amucH JCHCTBUTENBHBIX YHWCEN JJIS PpEIICHUS TNPAKTUUYECKUX 3a1ad |
IIPEJCTaBICHUS JaHHBIX

OnepupoBaTb TOHATUSMU: CHHYC, KOCHHYC M TaHIEHC IPOU3BOJIBHOIO YIJIA;
UCIOJb30BATh 3alUCh IMPOU3BOJIBHOTO YIJIa yepe3 OOpaTHbIE TPUTOHOMETPUYECKHE
byHKIIIN

YpaBHEHHs 1 HEPABEHCTBA

OnepupoBaTb  NOHATUAMM:  TOXKAECTBO, ypaBHEHHWE, HEPABEHCTBO,  LIEJIOE,
palMOHAJIbHOE, HWPPALUOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUIOHOMETPUYECKOE
ypaBHEHUE

BremonuATe  mpeoOpa3oBaHUsT  TPUTOHOMETPUYECKMX — BBIPQKEHWH W peuiatb
TPUTOHOMETPUUECKHUE YPABHEHUS

BoimonHATe npeoOpa3oBaHus LEbIX, PAllMOHAIBHBIX U UPPALlMOHAIBHBIX BbIpAXKEHUN
U pellaTh OCHOBHBIE THIIBI LIEJIbIX, PALIMOHAIBHBIX M HPPALMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB

[IpumeHsTh ypaBHEHHUSI 1 HEpPABEHCTBA Ul PEIICHUS MaTeMaTH4eCcKHX 3a/ay M 3ajad
U3 PA3IMYHBIX 00JIaCTe HAYKH U peabHOM KU3HU

MopenupoBaTh peajibHble CHTyallud Ha SI3bIKEe aireOpbl, COCTABIATH BBIPAKCHMS,
YPAaBHEHUS, HEPABEHCTBA 110 YCJIOBHUIO 3a/1a4M, MCCIIEIOBATh MOCTPOEHHBIE MOJEIH C
WCIOJIb30BAHUEM alllapaTa ajareopsl

@OyHKIUHN U TpapUKU

OnepupoBaTh MOHATUAMHU: (YHKIMS, CHOCOObI 3amaHus (QyHKIMH, 0O0NacTh
OTIpeIeJICHUs] 1 MHOXKECTBO 3HaYeHUU (DYyHKIMH, TpapuK (GYHKINHU, B3AUMHO OOpaTHBIE
byHKIIHN

OmnepupoBaTh MOHATUAMHU: UYETHOCTh M HEYETHOCTh (YHKLUUHU, HyJIUW (QYHKIHUH,
IPOMEXYTKH 3HAKOTIOCTOSHCTBA

Hcnonb3oBathk rpaguky GyHKIMHI U1 pelieHus ypaBHeHUN

Crtpoutb 1 4uTaTh rpauKH JMHEHHON QYHKINH, KBaAPATUYHON (YHKLMH, CTETIEHHON
(YHKIIUY C LIEeTBIM MTOKa3aTeleM

Hcnonw3oBath rpaduku GyHKIHA JUTsI KCCIEOBAHUS TIPOIECCOB M 3aBUCUMOCTEN TIPH
pelIeHNH 3aJad U3 JPYyTruX Y4eOHBIX MPEIMETOB M PpEeaJbHOM JKU3HH, BBIpPAaXaTb



4.1

42
43
4.4

5
5.1

52
53

11 KJIACC

Kon
NMPoBePsIeMOro
pe3yiabTarta

1
1.1

1.2
1.3
2

2.1

2.2

23
2.4

2.5

2.6

3.1

3.2

dhopmyaMu 3aBUCHMOCTH MEXIY BETMIYNHAMU
Hauana MatemaTnueckoro aHaiunsa

OnepupoBath MOHATUSMU: MOCIICOBATEILHOCTD, apuPMETHICCKAsT U TeOMETPpUICCKas
POrpeccuu

OmnepupoBaTh MOHATUAMHU: OECKOHEUHO YObIBaloIlas IeoMEeTpHUuYecKas Iporpeccus,
cyMMa OeCKOHEYHO yObIBaIOIIEeil FreOMETPUIECKOH IPOrpeccun

SaﬂaBaTb IOCJIICAOBATCIIbHOCTHU pa3/IMYHBIMUA criocobamu

Hcnonbp30BaTh cBOMCTBA MOCIIE0BATEIBHOCTEN U POTPECCUM /111 PEILICHUS PEaJIbHBIX
3aJa4 OPUKJIAJHOrO Xapakrepa

MHokecTBa ¥ JJOTHKa
OHCpI/IpOBaTI) IMMOHATHUAMMU. MHOXKCCTBO, OIICpall HaJl MHOKCCTBaAMU

Hcnonws3oBaTh TeOpeTI/IKO-MHO)KGCTBeHHI)II\/II amnmapar IJid  OIMUCAaHUusA  PCaJIbHBIX
IIpouecCoB U HBHeHI/II‘/’I, IIpH pCIICHUH 3a1a4 U3 APYI'uX y‘{e6HHX npeaIMCTOB

OHepI/IpOBaTB HNOHATHUAMM: OIIPCACIICHUEC, TCOPEMA, CICACTBUC, 1OKA3aTCILCTBO

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NMPorpaMMbl cpeaHero o0uero oOpa3oBaHus

Yucna 1 BEIUUCIIEHUA

OnepupoBaTh NOHATHAMU: HATypallbHOE, LEJIOE YHCIIO; HCHOJIb30BATH IMPHU3HAKH
JIETTMMOCTH IEJIBIX YMCENl, Pa3IoKEeHHE YKciIa Ha MPOCThIE MHOXKHUTENN Ul PEIICHUS
3a1a4

OnepupoBaTh MOHATUEM: CTENICHD C PAIIMOHAIBHBIM MIOKA3aTeIeM

OnepupoBaTh MOHATUSAMHU: JIorapu(M YUCIIa, TeCATUYHBIC U HATYpaJibHbIE JIOrapu(MBbI
YpaBHEHUs U HEPABEHCTBA

[IpumensaTh cBOIcTBa CTemeHW sl NpeoOpa3oBaHMs BBIPAXKEHUH, ONEPUPOBATH
TOHSATUSIMH: TIOKa3aTeNbHOE YPaBHEHHWE M HEPABEHCTBO, pEIIaTh OCHOBHBIC THITBI
NOKa3aTeIbHbIX YPaBHEHUN 1 HEPABEHCTB

BeimonHATe mpeoOpa3oBaHusl BBIPAKEHHH, COAEPIKAIIUX JIOTapu(MBl; ONepHpOBaThH
MOHATHSAMH: JIoTapu(MUUECKOEe YpaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIC THIIBI
aorapu(pMUUECKUX YPaBHEHUI U HEPABEHCTB

HaxoauTe pemeHns NpoCcTeUInX TPUTOHOMETPUIECKUX HEPABEHCTB

OnepupoBaTh TOHATUSIMH: CHCTEMa JIMHEHHBIX YypaBHEHHH H €€ pelIeHuE;
UCTIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHHUH IS pEIICHUS MPAKTHUECKUX 33124
HaxoauTe pemieHus npocTeHIMX CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUH
Y HEPaBEHCTB

MogenupoBaTh peaqbHBIE CHTyallMd Ha SI3bIKE ajireOphl, COCTABIIATH BBIPAKEHUS,
ypaBHEHMsI, HEPABEHCTBA U CHUCTEMBI 10 YCIIOBHIO 3a/1a4H, UCCIEA0BATh MOCTPOCHHBIE
MOJIENIN C MCTIOJIH30BAHUEM allliapara aareOpsl

QyHKIUHN U TpapUKu

OnepupoBaTh MOHATHAMHU: TEpUOANYECKas (DYHKIUS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKM OHKCTpeMyMa (QYHKIMH, HauOoNbIIee W HaMMEHbIIEEe 3HAUYCHHS
(GYHKIMK Ha MPOMEXKYTKE; UCMOIB30BATh MX Ul HCCIENOBaHUS (YHKLIWH, 3aJaHHOU
rpagukoM

OnepupoBaTh  TOHATUSMH: TpadUKM  IOKA3aTENFHOM, JIOTapUPMHYECKOH |



33

34

4.1

4.2

4.3

4.4

4.5

4.6

4.7

TPUTOHOMETPUUECKUX (YHKUMN; HM300pa’kaTh HUX HA KOOPAUMHATHOM IIJIOCKOCTH U
MCIIOJIb30BATh ISl PELICHUS] YPABHEHUN U HEPABEHCTB

N300paxaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaduKku JUHEHHBIX ypaBHEHUH W
MCIOJIb30BaTh UX I PEILIEHUSI CUCTEMbI JINHEWHBIX YpaBHEHUI

Hcnonp3oBate rpadukn QyHKIUN I UCCIIEOBAHUS MPOIECCOB U 3aBUCHMOCTEH W3
JIPYTHUX Y4EOHBIX TUCIUTLUINH

Havana matremaTuueckoro aHaiansa

OnepupoBaTh NOHATHUAMM: HeNpepbiBHAA  (QYHKIMS, TNPOU3BOAHAS  (YHKIUY;

UCTIOJIb30BAaTh T€OMETPHUECKUN M (PU3UUECKUH CMBICI MPOU3BOJHON JUISL pEIICHUS
3aj1a4

HaxonuTh mpoM3BOJIHBIC JIEMEHTAPHBIX (YHKIWH, BBIYUCIATH MPOU3BOIHBIC CyMMBI,
NPOM3BEICHUS, YACTHOTO (DYHKITHIA

Hcnonb30BaTh TPOM3BOIHYIO JUISL HCCieNOoBaHMsS (YHKIMM HAa MOHOTOHHOCTH U
AKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThI UCCIICAOBAHUS K IIOCTPOCHUIO TPaQHKOB
Hcnonp30BaTh MPOU3BOAHYIO JJISI HAXOXKICHUS HAWIIYYIIETO PEIICHHUS B MPUKIIAIHBIX,
B TOM YHCJI€ COLUAIbHO-I)KOHOMHUYECKHUX, 3aa4ax

OnepupoBaTh MOHATUAMU: NIEPBOOOpPA3HAs U MHTErpai; MOHUMATh T'€OMETPUUECKUN U
¢buznyecKuil CMbICI UHTErpaja

Haxomute mepBooOpasHble DSIEMEHTapHBIX (YHKIWH, BBIYHCIATH HWHTETPAl IO
dbopmyne Hetotona — JleliOHuma

Pemare mpuknamHble 3agadd, B TOM YHCJIE COIMAIBHO-)KOHOMHYECKOTO U
(u3ngecKoro xapakrepa, CpeJCTBAMU MaTEMaTHYECKOTO aHAJIN3a



INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

2.1
2.2
23
24
2.5
2.6

2.7

3.1
3.2

3.3

3.4

4.1

4.2

5.1

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
Yucia v BBIYUCIICHUS

Pannonanpupie uyncina. OOBIKHOBEHHBIE U JI€CATUYHBIE JPOOM, TMPOLEHTHI, OECKOHEUYHbIE
nepuoguueckue  ApoOu. Apudmerndyeckue Omnepalud € palMOHAJIbHBIMH  YHCIIAMH,
npeoOpa3oBaHusl YHUCIOBBIX BblpaxkeHH. [Ipumenenue npobeil U MPOLEHTOB ISl PELICHUS
IPUKJIAJHBIX 337a4 U3 Pa3IMUHBIX OTpaciiell 3HAaHUHI U peaIbHOM JKU3HU

JleiicTBuTenpHbIE yncia. PanoHanbHble U MPPAaLMOHAIbHbIE Yicia. Apu(MeTHYecKrue onepanun
C JeHCTBUTENbHBIMU YKcaaMu. [IpuOmmkEHHbIE BBIUUCICHUS, IPaBUIa OKPYTJICHUS, IPUKHUIKA U
OLICHKA Pe3yJIbTaTa BEIYUCICHUN

Crenenp c wnensiM mokazareneMm. CraHgapTHas ¢opMa 3aluCH  JACWCTBUTENBHOTO YHCHA.
Hcnonp3oBanue moaxoAsmie ¢GopMbl 3amucH  JEUCTBUTEIBHBIX UYWCEN JUIA  PEIICHUS
MPAKTUYECKUX 33/1a4 U MPEJICTABICHUS TaHHBIX

ApudmeTndeckuii KOpeHb HaTypajdbHOW cremeHu. [leficTBus ¢ apudMeTHUYeCKUMU KOPHSIMU
HaTypaJbHOM CTENIEHU

CuHyC, KOCHMHYC M TaHIE€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, ApKTaHI€HC
YKCIJIOBOI'O apryMeHTa

YpaBHEHHUs 1 HEPABEHCTBA

ToxxaecTBa U TOKJIECTBEHHbIE IPEOOpPA30OBaAHUS

[Tpeobpa3oBaHre TPUTOHOMETPUUYECKUX BbIpaskeHUH. OCHOBHbIE TPUTOHOMETPHUECKHE (POPMYIIbI
YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo1 HHTEPBAIOB
Pemenue nensix U ApoOHO-PAIMOHAIBHBIX YPABHEHUI 1 HEPAaBEHCTB

Pewienne nppaliiOHaIBHBIX YPAaBHEHUN U HEPAaBEHCTB

PelieHre TpUroHOMETPUYECKUX YPAaBHEHUN

[IpuMeHeHre ypaBHEHHUN W HEPABEHCTB K pPELICHUI0O MAaTeMAaTHMYECKUX 3aJad W 3a1ad U3
pa3IUYHBIX 00J1aCTe HayKU U peabHON )KU3HU

OyHKIMH U TpaduKu
Oynk1us, crocoosl 3ananust Gpynkmun. ['padux Gyskimn. Bzanmuo odparneie GyHKIMN

Ob6nactp ompeneneHuss U MHOXKeCTBO 3HaueHMH ¢yHkumu. Hymum ¢ynkumu. I[IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC M HEUETHBIE (PYHKIIMN

CrenenHasi QyHKIIMS C HATYpaJIbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBolicTBa u rpaduk. CBoWCTBa H
rpaduk KOpHS n-0# cTereHn

Tpuronomerpuueckas OKpYKHOCTb, OINpPEAEICHHUE TPUTOHOMETPUYECKHX (YHKIMUN YHCIOBOTO
apryMeHTa

Hauana matemaTtnyeckoro aHainsa

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHHs MOCJIEJOBATEIILHOCTEM. MOHOTOHHBIE
MOCJIEIOBATEILHOCTH

Apudmerndeckas U reoMeTpuueckas nporpeccuu. beckoHeyHO yObIBaromasi reoMeTpuyeckas
nporpeccusi. Cymma 0eCKOHEYHO yObIBaIOLIE reomeTpudeckoil nporpeccuu. @opmyiia CIOKHBIX
npoueHToB. Vcronp30Banue Mporpeccuy s peIeHus peajbHbIX 3aa4 MPUKIIAIHOTO XapakTepa

MHoxecTBa U JIOTHKa
MHokecTBO, omnepanuu Haja MHOXKecTBamH. [[uarpammbl Oitiepa — Benna. Ilpumenenne



TEOPETHUKO-MHOKECTBEHHOI'O anmapara Uil ONMCAHUS PEAJbHBIX MPOLECCOB U SIBICHHUU, MpHU
pEeIIeHUH 33729 U3 JPYTUX YUYEOHBIX MPEIMETOB

5.2 Omnpenenenue, TeopeMa, CleICTBUE, T0KAa3aTEIbCTBO
11 KIIACC
Kopn IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BIYUCICHUS
1.1 Harypasbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1.2 Crenens ¢ pallMoOHaIBHBIM MoKa3areneM. CBOWMCTBA CTETICHU
1.3 Jlorapudm uncna. JlecaTndynble U HATypalbHbIE JOTapuUPMbI
2 YpaBHEHUs U HEpABEHCTBA
2.1 [IpeobpazoBaHne BBIpAKEHUA, COACPIKAIIMX JIOTAPU(MBI
2.2 [IpeoOpaszoBanue BEIpaKEHUH, COACPKAIINX CTEIICHU C pAIlMOHATILHBIM MTOKa3aTeIeM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 JlorapudMuueckue ypaBHCHHsI 1 HEPABEHCTBA
26 CI/ICTSMH JII/IHCI\/'IHBI)\(J ypaBHeHUH. Pemenue npuKIagHBIX 3aJa4 C IOMOIIBK) CHUCTEMBI
JMHENHBIX YpaBHEHUN
2.7 Cuctembl 1 COBOKYITHOCTH pallUOHAJIbHBIX YPABHEHUN U HEPABEHCTB
o [IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKHX 3a/1a4 U 3a]a4 U3
pa3IUYHBIX 00JIaCTeH HAYKH U PEATbHOM KU3HU
3 OyHKINU U TpaPuKu
31 Oyuknwus. [lepuonundeckue GyHkmun. [IpoMexxyTku MOHOTOHHOCTH (PyHKIMUA. MakCUMyMbl U
' MUHUMYMBI QyHKIMH. Hanbombliee n HauMeHblllee 3HaueHne QyHKIHUU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U TpadUKH
33 [TokazaTenpHas u orapupmMudeckas PyHKIIUH, ©X CBOWCTBA B rpaduKu
3.4 Hcnonws3oBanne rpadkoB PYHKITUN TSI pEIICHUS] YpaBHEHUHN U JIMHEWHBIX CUCTEM
35 Ucnonb3oBanue rpagukoB pyHKIMN A7 UCCIEI0BAHUS MPOLIECCOB U 3aBUCHMOCTEH, KOTOPbIE
BO3HUKAIOT MPH PEIICHUU 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U pealbHON KU3HU
4 Hauana maTtemaTuyeckoro aHaianza
4.1 HenpepsiBable ¢pyHKIIMU. MeTo1 MHTEPBANIOB 7Sl pELIeHHs] HEPaBEHCTB
4.2 [TpousBoaHas pyHKIMH. ['eomMeTprueckuii U GU3MUECKUI CMBICT TTPOU3BOIHON
43 [IpousBonHbie 3neMeHTapHBIX (QYHKIMA. DOpPMYIBl HAXOXKACHHUS MPOU3BOIHON CYMMBI,
MIPOU3BEICHUS M YaCTHOTO (PyHKIIUH
44 [IpumeHeHne MPOU3BOMHON K HCCIENOBAaHUIO (DYHKIMHA HA MOHOTOHHOCTH M JIKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKITMN Ha OTpE3Ke
45 [IpuMeHeHne TPOU3BOMHON NIJIsi HAXOXKICHHS HAWTYUIIEro pelieHus B MPUKIATHBIX 3a7avax,
JUTSL OTIPEJIENICHUsI CKOPOCTH TpoIiecca, 3aJaHHOTo (opMyIioi min rpadhukoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuii 1 Gpusndeckuii cMbici. Beryricnenue uHTerpana mo Gopmyne

Herorona — JleiiOumma



ITPOBEPAEMBIE HA EI'9 10O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIBHOMU ITPOI'PAMMBbI CPEJHEI'O OBILIEI'O

OBPA3OBAHUSA
Kon

NpoBePsSIeMOro
TpeOOBaHMS

1

2

3

4

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM OCBOCHUS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

Bnagenne MeronamMu 10Ka3aTeNnbCTB, ANrOPUTMAMM pPEILEHUS 3aad; yMEHHE
dbopMynaMpoBaTE M ONEPUPOBATHh MOHATHAMM: OIpPE/IEICHUE, aKCHOMa, Teopema,
CIIEICTBUE, CBOWCTBO, IMPHU3HAK, J0KAa3aTeJIbCTBO, PAaBHOCHJIbHbIE (POPMYIUPOBKH;
OPUMEHATh UX; YyMEHUe (QOopMynIHupoBaTh OOpaTHOE U  HPOTHUBOMOJIOXKHOE
YTBEP)KIACHHE, MPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI, HCIOJIb30BaTh METO]
MaTEMaTUYECKON MHAYKIMH; IPOBOJUTD JOKA3aTEJIbHBIE PACCYKIEHUS [IPU PELICHUU
3aJa4, OIIEHUBATh JIOTMYECKYIO MPaBUWJIBHOCTh PACCYKICHHM; YyMEHUE ONEpUpOBaTh
MOHATUSAMM: MHOXECTBO, IIOJMHOKECTBO, OINEPALlMM HaJ MHOXECTBAMM; YMEHHUE
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONHMCAHMUS peajbHBIX
IPOLIECCOB M SIBICHUH M NPH PELICHWU 3a]ad, B TOM 4YHCIE U3 JPYTUX Y4eOHBIX
[IPEIMETOB; YMEHHE ONEPUPOBATH MOHATHAMU: Ipad, CBA3HBIN rpad, nepeBo, LUKI,
rpa¢ Ha IJIOCKOCTH; YMEHHE 3aJ1aBaTh U ONHMCHIBATh rpadbl pa3IMuHbIMU clIOCO0aAMU;
MCIOJIb30BaTh Tpadbl PHU PELICHUU 33124

YMeHue onepupoBaTh MOHATHUSAMHU: HATypajlbHOE YHUCIO, LIEJI0€ YHUCIIO, CTENEHb C
LENIbIM II0Ka3aTelIeM, KOPEHb HATypajJbHOW CTENEHH, CTENEHb C PAaLMOHAIBHBIM
I0Ka3aTesaeM, CTENEeHb ¢ JEMCTBUTENBHBIM IOKa3aTeleM, JorapupM 4ucia, CUHYC,
KOCMHYC M TaHIEHC IPOU3BOJBHOIO 4YMCJA, OCTATOK I10 MOAYJI0, PALMOHAIBHOE
YHCJI0, UPPALMOHAIILHOE YHCIIO, MHOKECTBA HATYPaJIbHBIX, IIE€JIbIX, PAallMOHAIBHBIX,
JIECTBUTENIBHBIX YHMCEJl; YMEHHUE UCIOJIb30BaTh NPU3HAKU JE€IUMOCTH, HAMMEHbIINN
o0l 1enuTenb U HaMMEeHblIee obliee KpaTHoe, anroputM EBkinja npu peumeHuu
3a]1a4; 3HAKOMCTBO C Pa3JUMYHBIMHU MO3ULMOHHBIMU CUCTEMAMM CUMCIIEHUS; YMEHHE
BBITIOJIHATH BBIUMCJICHUE 3HAYEHUN U NMPeoOpa3oBaHMs BBIPAXKEHUN CO CTEHEHSIMH U
jgorapupmMamMu, MpeoOpa3oBaHUs JPOOHO-PAIMOHAIBHBIX  BBIPAKEHHUN; yMEHHE
ONEepUpOBaTh MOHATHAMH: IIOCIENI0BAaTEIbHOCTh, apudMeTndeckas Iporpeccus,
reoMeTpHuecKasi Iporpeccusi, 0ECKOHEUHO yOBIBAIOIIAs T€OMETPHUECKasi IIPOTPECCHs;
yMEHHE 3aJlaBaTh IOCJIEIOBATEIbHOCTH, B TOM YHUCJIE C MOMOUIbIO PEKYPPEHTHBIX
dbopmMys; yMEHHE ONEpHpOBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUJIEKCHBIE YHCJa, MOAYJb W apryMeHT KOMIUIEKCHOTO 4YMcia, (opma 3amucu
KOMILJIEKCHBIX 4ucell (reoMeTpuyeckas, TPUTOHOMETpHUUYECKass M ainredpandeckas);
YMETh TPOU3BOJAUTH apuPMETHYECKHE MACUCTBUS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTh TNPUMEPHl  HCIOJIB30BAaHUS  KOMIUIEKCHBIX  YHCEN; ONEepUpoOBaTh
HNOHSATUSMM: MaTpuua 2xX2 u 3x3, onpeneiauTesnb MaTPULbl, T€OMETPUUECKHI CMBICI
OlpeieuTeNs

YMeHnue ONEepUPOBATH MOHATUSIMU: panuoHalbHbIE, HPpALMOHAJIBHEIE,
MoKa3aTesbHbIe, CTETIEHHBIC, JIoTapu(MUYEeCKHe, TPUTOHOMETPUIECKUE YPAaBHEHUS U
HEpPaBEHCTBA, HX CHUCTEMbI; YMEHHE OINEPUPOBATH MOHATUSAMHU: TOXKIECTBO,
TOXKJIECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U
HEPaBEHCTB, PaBHOCWJIBHOCTh YPABHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE peulaTh
YpaBHEHHs, HEPABEHCTBA M CHUCTEMBbl C INOMOUIbI Pa3JIMYHBIX NPUEMOB; peELIaTh
YpaBHEHHUs, HEpPABEHCTBA M CHUCTEMBl C [apaMETpPOM; NPHUMEHSATh YpaBHEHUS,
HEpPAaBEHCTBA, WX CHCTEMbI JJIsi pELIEHUS MaTeMaTHYeCKUX 3ajad W 3ajJad W3
pa3IMYHbIX 00JacTel HAYKU U PEaIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUSAMU: (YHKIMS, YETHOCTh (DYHKUWHU, MEPHOTUYHOCTH
(GYHKIHMH, OTPaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh (YHKIHH, SKCTPEMYM



byHkMKM, HaWOOJBIIEE W HAWMEHbBIIEE 3HA4YCHUS (YHKIIMM Ha MPOMEXKYTKE,
HerpepbiBHAas (YHKIMS, AacUMITOTHI Tpaduka (QyHKIMH, TepBas H BTopas
npou3BoAHas (DYHKIIMH, TEOMETPUUYCCKUA ¢ (PU3HUYECKHUH CMBICT TPOU3BOIHOM,
nepBooOpasHasi, ONpeneNEHHbId WHTErpajl; YMEHHE HaXOIUThb aCUMITOTHI Tpaduka
GYHKIUM; YMEHHE BBIYHCIATH MPOU3BOJIHBIE CYMMBI, NMPOU3BEACHMS, YACTHOIO U
KOMIIO3UIIMN (YHKUUH, HAXOAWTh ypaBHEHHE KacaTelbHOW K rpaduky (yHKUIUU;
yMEHHE HaXOJIUTh MPOU3BOAHBIC DJIEMEHTApHbIX (YHKIUH; YMEHHE HCIOJIb30BaTh
MIPOM3BOJIHYIO JUISI MCCIEN0OBaHUs (DYHKIMHA, HAXOAUTh HAUOOJBIINE M HAUMEHBININE
3HaueHUs: QYHKIUH; CTPOUTHh TpadMKU MHOTOWIECHOB C HCIOJIb30BAaHUEM armrapara
MaTEeMaTHYECKOT0 aHaJM3a; IPUMEHSITh MPOU3BOAHYIO Il HAXOXKICHHUS HAWITYYILIETO
pellleHrs B MPUKIAJAHBIX, B TOM YHUCIIE COIMAIbHO-3KOHOMHYECKHX U (PU3HMUECKHUX
3ajjauax; HaXOJHUTh IJIOMIATN U 00BEMBI (UTYp C MOMOIIBI0 WHTETpaja; MPUBOIUTH
IpUMEpbl MaTEeMaTHYEeCKOIO0 MOJEIHPOBAHUS C IOMOIIBI0 Au(depeHInaIbHbIX
YpaBHEHUU

YMeHue omnepupoBaTh HOHATHAMM: Tpapuk (yHKIMM, oOpaTHas QyHKUuS,
KOMIIO3UIUS (PYHKIUH, THHEHAs QYHKIWSA, KBaApaTHIHast QYHKIHS, pallioHAIbHAS
¢byHKuusA, cTeneHHas (QYHKUMSA, TPUTOHOMETpUYECKHe (YHKUIUH, OOpaTHbIE
TPUTOHOMETpUUYECKHE (PYHKLIMU, MOKazaTeiabHas M Jorapupmudeckas (yHKIUY;
YMEHUE CTPOUTh TpapuKd H3YUYEHHBIX (YHKIMHA, BBIIOIHATH MpeoOpa3oBaHUs
rpadukoB QYHKIUH, HCHONB30BaTh TIpaduKU A U3YYEHHs] MPOLECCOB U
3aBUCUMOCTEH, NpU pelIeHUM 3a]ad U3 JAPYIHX y4eOHbIX HpPEeIMETOB U 3373y U3
peaJIbHOM JKU3HHU; BbIpaxaTb (OpMyIaMH 3aBUCUMOCTH MEXIY BEIMYHMHAMUY;
UCIOJIb30BaTh CBOMCTBA U rpaduku (GyHKIMHA IJIs pelIeHus] YpaBHEHUI, HEPaBEHCTB
U 3aJa4 C IapamMeTpaMy; H300pa)xkaTb Ha KOOPJMHATHOW IJIOCKOCTH MHOXKECTBA
peleHui ypaBHEHUH, HEPABEHCTB M UX CUCTEM

VYMeHue pemaTh TeKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLEHTHI, TOJIU
W YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTb TOBApOB U YCIYyT, HAJOTH, 33Jaud U3
001acTu ynpaBlieHUs TUYHBIMU M CeMEHHBIMU (DMHAHCAMU); COCTABIIATH BBIPAXKEHUS,
YpaBHEHUs, HEPaBEHCTBA M HUX CHCTEMbl IO YCJIOBHMIO 3aJauyM, HCCIEI0BATh
MOJyYeHHOE pELIeHHEe M OLICHUWBATh IPABJONOAOOHOCTh pE3yJbTAaTOB; YMEHHUE
MOJIETTUPOBATh peajbHble CUTYallMU Ha SI3bIKE MAaTEMAaTHUKH; COCTABJIATH BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3aJayd, HCCIEN0BaTh
MIOCTPOCHHBIE MOJIEJM C HCIOJIb30BAaHUEM ammnapara aiareOpbl, UHTePIPETHUPOBAThH
MOJIyYeHHBIH pe3ysbTar

YMeHue onepupoBaTh MOHATUSAMU: CpeiHee apupMeTHIecKoe, MelnaHa, HauOoJbIIee
Y HavMeEHbINee 3HAUCHHS, pa3Max, TUCIIEPCHS, CTAHIAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHUE W3BJIEKaTh, MHTEPIPETUPOBATh HMH(POPMAIINIO, TPEICTABICHHYIO B
TabNUIIAaxX, Ha TUarpaMMax, rpadukax, OTpaxarollyro CBOWCTBA pealbHBIX MPOIECCOB
U SBIICHUH; TMPEACTaBIATh HWHGOPMALMIO C TIOMOIIBIO TabMUI] W JUarpamm;
UCCIIEIOBAaTh CTATUCTHUECKUE TaHHbBIE, B TOM YHCIE C MPUMEHEHHEM TIpadudecKux
METOJIOB M DOJEKTPOHHBIX CpPEACTB; TpadUUecKH HCCIEI0BaTh COBMECTHBIC
HaOJIIOICHNUS C TOMOIIBIO IMarpaMM pacCeHBaHUS M TMHEWHOW Perpeccuu

YMeHue omnepupoBaTh TMOHATUSMHU: CIy4YallHBIM ONBIT U Cily4ailHoe coObITHE,
BEPOATHOCTh  CIy4alHOTO  COOBITHS; yMEHHE BBIYHCIATH  BEPOSTHOCTH C
UCTIOJIb30BaHUEM TpaUUYeCKUX METOJOB; MPHUMEHATh (OPMYINIBI CIOXKEHUS WU
YMHOKEHUSI BEPOSITHOCTEH, QopMyy MOITHONW BEpOSTHOCTH, Qopmyny bephymu,
KOMOUWHATOpHBIE (haKThl U (POPMYJIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEepUpoBaTh TMOHATHSAMHU: CiIy4yallHas BeJIWYMHA, paclpe/esieHue
BEPOATHOCTEM, MATEMAaTUYECKOE OXHUJAHUE, TUCIEPCUsl U CTAaHJAPTHOE OTKIOHEHHE
CIIy4aifHOM BEJIMYMHBI, (QYHKIMH paclpeneleHus] U IUJIOTHOCTH PaBHOMEPHOTO,
[IOKA3aTeIbHOIO0 M HOPMAJIBHOTO paclpeiesieHuii; YMEHHE HCIOJIb30BaTh CBOMCTBA
M3YUYEHHBIX pacupenesieHui s penieHus 3aad; 3HAKOMCTBO C MOHSATHUSIMU: 3aKOH
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OOJBIINX YHCEN, METO/IbI BHIOOPOYHBIX MCCIIEIOBAHH; YMEHUE IPHUBOANTH IPHUMEPHI
NPOSIBJIICHUSI 3aKOHAa OOJIBIIMX YHCEN B NPHUPOJHBIX M OOIIECTBEHHBIX SIBICHMSAX;
yYMEHHE OIEpUpOBaTh TMOHATHUSAMH: COYETaHWE, MEPECTAaHOBKA, YHCIO COYCTAHUH,
YHCII0 MepecTaHOBOK; OMHOM HbIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI
U PACCYXICHHS Ul PEIICHMS 3a]ad; OICHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
COCTABJISATh BEPOSITHOCTHYIO MOJIEIb U MHTEPIPETHUPOBATH MOJTYUYESHHBINA PE3yIbTaT

YMeHHe onepupoBaTh IOHATUAMM: TOYKA, IpsiMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIA, TUIOCKUI yToJI, ABYTPaHHBIM yroJ, TpEXIPaHHBIN yrod,
CKpELIUBAOIIKECS IPsMbIE, IAapaLUICIbHOCTh U NEPHEHAUKYJSIPHOCTb IPSAMBIX U
IUIOCKOCTEM, Yroys MEXAYy MPSAMBIMH, YIOJI MEXAYy NPAMOH M IUIOCKOCTBIO, YIOJ
MEXIY IUIOCKOCTSAMHU, PACCTOSAHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHHUE MEXKIY
IIPSIMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSMHM; YMEHHME MCIOJb30BaTh MPHU PEUICHUU
3ajja4 U3y4YeHHbIe (aKTbl U TEOPEMbl IJIAHUMETPUHU; YMEHHE OLICHMBATh pa3Mephbl
O00BEKTOB OKPYXAlOUIEr0 MHUPA; CTPOUTh MATEMaTHUYECKHE MOJEIH C MOMOILbIO
FCOMETPUYECKUX IOHATUN M BEJIIMYUH, PELIATh CBSA3aHHBIC C HUMM IIPAKTHYECKHUE
3a]1a41

YMeHue onepupoBarTh MOHATUSAMHU:  IUIOWAAL  (UrYpel, O00bEM  QUIYpBHI,
MHOTOT'PAaHHMK, TPaBWIbHBIH MHOTOTPAaHHUK, CEYEHHE MHOTOTPaHHUKA, KYO,
napajuiesienunes, npu3Ma, nupamuia, Gurypa u NOBepXHOCTh BpAIICHUSI, LIUIUHD,
KOHYC, 11ap, cdepa, miomans chepsl, MIOMAAb NOBEPXHOCTU MUPAMUIBI, TPU3MBI,
KOHYyca, LWIMHJIpa, 00bEM Ky0a, MpSAMOYIOJbHOTO MapajlieNenumea, MupaMuibl,
IIPU3MBI, LMIMHAPA, KOHycCa, Ilapa, pa3BEPTKA IMOBEPXHOCTH, CEYEHMsI KOHyca M
LWINHAPA, T[apajlelbHble OCH WM OCHOBaHMIO, CEUCHHME IIapa, IUIOCKOCTb,
Kacaromascs cepbl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUEHHUE MHOTOTPAHHUKA,
n300paxaTb MHOTOTPAHHUKH, (UTYPBI U MOBEPXHOCTH BPALICHMSI, UX CEYEHHUS], B TOM
4ucjieé C TIOMOINBIO AJIEKTPOHHBIX CPEICTB; YMEHUE IIPUMEHATH CBOMICTBa
reoMeTpUUYECKUX (PUryp, caMoCToATEIbHO (OPMYINPOBATH ONPEAEICHUS U3yYaeMbIX
¢buryp, BbLABHraTb T'MIIOTE3bl O CBOMCTBAX M IpPHU3HAKAX T€OMETPUYECKHUX (uryp,
000CHOBBIBaTh WJIM ONPOBEPraTh UX; YMEHUE MPOBOJUTH KiIacCUPUKALMIO UTYp IO
Pa3IMYHBIM NIPU3HAKAM, BBIIOJIHATH HEOOXOMMBbIE TOMOJIHUTEIbHBIE IOCTPOCHUS

YMeHHe OnepupoBaTh IOHATUSMU: JBIKEHHE B IIPOCTPAHCTBE, IMapaUICIbHBIN
NEepeHOC, CUMMETpPHUS Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHUE
nmoao0us, mogo0HbIe (PUTYpHI; YMEHHE paclio3HaBaTh PaBHBIC U TIOJI00HBIC (PUTYPHI, B
TOM YHCIIE€ B TPUPOJE, MUCKYCCTBE, ApXHUTEKType; HCIOIb30BATh T'€OMETPHUYECKUE
OTHOIIEHWSI TIPY PEHICHUM 3a/iady; HAaXOJIUTh T'€OMETPHUECKUE BEIWYHMHBI (JIJIMHA,
yToJl, TUIOMAab, 00BEM) MPH PELICHUHU 3a/a4 U3 IPYTUX yYeOHBIX MPEIMETOB M M3
pearbHON KH3HH, YMEHHE BBIYHCIISTH T€OMETPUYCCKHE BEIUYMHBI (IJIMHA, YTOJI,
Iomaab, O0bEM, IUIOMIAJh IMOBEPXHOCTH), HCIONB3Yys HM3Y4YEHHBIE (GOPMYIBI U
METOJIbI, B TOM YHCJIC: TUIONIA b MOBEPXHOCTH THUPAMU/IBI, TPU3MBI, KOHYCA, ITUITHHIIPA,
wiomans cdepel; 00bEM KyOa, MPSIMOYTOJBHOTO Napajulelenuneaa, MUpaMHIH,
NPU3MBI, [IWJIMHIpA, KOHYCa, [Iapa; yMEHHE HaXOIUTh OTHOIICHHE 00BEMOB TIOAOOHBIX
¢uryp

YMeHne onepupoBaTh MOHATHSAMH: TPSIMOYTOJIbHAsE CHCTEMa KOOPJMHAT, BEKTOP,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOU3BEICHHE BEKTOPA
Ha YHCIIO, Pa3NIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOE MPOM3BEIECHUE, BEKTOPHOE
NPOU3BEACHUE, YIOJd MEKAY BEKTOpaMH; yMEHHE WCIOJIb30BaTh BEKTOPHBIH U
KOOPJAWHATHBIM METOJ Il pPEIIeHHs TeOMETPUYECKHUX 3aJad M 3a1ad  JIPyrux
y4eOHBIX IPEIMETOB

YMeHne BHIOMpATh TOOXOAANIMA METON Ul pEIIeHHWs 3aladyd; I[TOHHMaHUe
3HAYMMOCTH MAaTeMaTUKU B W3YYEHUHM NPHUPOJHBIX M OOIIECTBEHHBIX IMPOIECCOB U
SIBIICHHUI; YMEHHE pacliO3HaBaTh IPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
YMEHHE MPUBOAUTH MPUMEPhl MATEMAaTHYECKUX OTKPBITHUI POCCHICKONW W MUPOBOM
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HHEPEYEHbB 2JIEMEHTOB COAEP)KAHUSA, ITIPOBEPAEMBIX HA EI'D 110 MATEMATHUKE
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
Yuciia 1 BBIYUCICHUS
Harypanbnbie u nienbie yucna. [Ipu3Haky eMMOCTH HETbIX YUCET

Pammonaneubie uncna. OOBIKHOBEHHBIE U ACCATUYHBIC JpPOOH, MPOLIEHTHI, OECKOHEYHBIC
MepUoANYecKHe Ipoou

Apudmernueckuii KopeHb HaTypajdbHOW cTerneHu. JleWcTBus ¢ apuPMETHYSCKUMHU KOPHIMHU
HATypaJbHOW CTENIEHU

Crenenb ¢ 1enbIM nokasareneM. CTeneHs ¢ pallnoHaIbHBIM 1oka3aresaeM. CBOWCTBA CTEIEHU

CuHyCc, KOCHMHYC M TaHI€HC YMCIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, AapKTaHI'€HC
YHCIIOBOTO apryMeHTa

Jlorapu¢m yncna. JlecaTuyHble U HaATypajabHbIE JOrapudMbl

JleiicTBuTenpHble uucaa. ApUPMETHUECKHE OIepaluu ¢ JIeHCTBUTEIBHBIMU  YHUCIIAMU.
[TpubnuxEHHBIE BBIYMCICHUS, @PaBUIA OKPYIJIEHUS, TNPUKUAKA U OLIEHKAa pe3yJbTara
BBIYMCIICHHUI

[IpeobpaszoBanue BhIpaXKEeHUN

KommuiekcHele uncina

YpaBHEHHUs U HEpABEHCTBA

Lenbie u 1poOHO-paAIIIOHANIBHBIE YPAaBHEHUS

WppanmoHaibHble ypaBHEHUS

Tpuronomerpruyeckue ypaBHEHUS

IToka3zaTenbHble U JOrapuPpMUUECKUE YPABHEHHUSI

Ilesbie u 1poOHO-paLIOHANIbHBIE HEPABEHCTBA

WppanuoHajibHble HEpaBEHCTBA

[TokazarenbHble U JIorapu(pMUUIECKIEe HEPaBEHCTBA
Tpuronomerpruyeckue HepaBeHCTBA

CucreMbl U COBOKYITHOCTH YPaBHEHUN 1 HEPABEHCTB

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

Matpuiia CUCTEMBI JIMHENHBIX YpaBHEHUH. OnpeeuTeNb MaTPUILIbI
OyHKIMH U TpaPuKH

@ynkius, crnocodbl 3amanus ¢yHkuuu. 'padux Qynkuun. B3aumuHo oOpaTHble (GYyHKIHU.
Uérnble u Heu€THbIe QyHKIMU. [leproanueckue GyHKIUN

Obnacte ompeneneHus M MHOXecTBO 3HaueHuM Qynkumu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMHM. MaKCUMyMbl M MHUHHUMYMBI
¢bynkuuu. Hanbonplee 1 HauMeHblllee 3Ha4YeHNE (PYHKIIMY Ha IPOMEXYTKE

Crenennas QpyHKIMS C HaTypajJbHBIM M LENbIM NoKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHs n-0i cTeneHu

Tpuronomerpudeckue GyHKIMH, UX CBOWCTBA U rpaduKu
[TokazarenbHas u gorapudmuueckas GyHKINHU, KX CBOMCTBA U rpaduKu

Touku pazpsiBa. AcuMnToThl TpadukoB (yHkumid. CBoiicTBa (QYHKIMH, HENpEepbIBHBIX Ha
OTpE3Ke

[TocnenoBarenbHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEN
Apudmerndeckas 1 reoMeTprueckas rnporpeccuu. opmyrna CI0KHBIX TPOIICHTOB
Hayana maTemarnueckoro ananusa

[TpousBoanas ¢yukiuu. [IpousBoiHbIe S71eMEHTAPHBIX (PYHKIIHIA
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[IpumeHeHne MPOU3BOIHOM K HCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxnenne HauboIbIIIero 1 HaMMEHBIIIETO 3HAYSHHS ()YHKIIMH HA OTPE3KE

[TepBooOpasnas. MaTerpan
MHoXecTBa U JIOTHKa

MHoxecTBO, onepanuu HajJ MHOKecTBaMH. J{narpammel Ditnepa — Benna

Jloruka

BeposiTHOCTB U cTaTUCTHKA
OnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

I'eomerpus

@urypsl Ha IJIOCKOCTH
[Ipsimble U TIOCKOCTH B IPOCTPAHCTBE
MHororpasHuku

Tena u MOBEPXHOCTH BpallCHUS
Koopaunats! 1 BEKTOPBI



YYEBHO-METOJIMYECKOE OBECITEYUEHME OBPA30BATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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