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MMOSICHUTEJIBHASA 3AITUCKA

VYuebHblil Kypc «Anredpa u Hayaja MaTEMaTH4ECKOrO aHaIN3ay SBJSIETCS OJHUM M3 HauOolee 3HaYMMBIX B IPOrpaMMe CpeHero oomero o0pa3oBaHHs, IOCKOJIBKY, C
OJTHOI CTOPOHBI, OH 00eCIIeunBaeT HHCTPYMEHTANIBHYIO 0a3y JUIsl M3Y4YEHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C Ipyroi CTOPOHBI, JOPMHUPYET JIOTHIECKOE U a0CTPaKTHOE
MBIIIIEHHE O00YYaIOMIUXCsl Ha YPOBHE, HEOOXOJMMOM /IS OCBOEHHS MH()OPMATHKH, OOLIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH W JPYTHX JUCLUUIUIMH. B pamkax JaHHOTO
yueOHOro Kypca o0y4aromyecs OBJIaJeBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTOpasi pOpMYJIMPYET CBOM JOCTHIKEHHS B MaTeMaTH4 eCKol (opme.

VYueOHbIi Kypc anreOpsl M Hadad MaTeMaTHYECKOTO aHAIM3a 3aKJaJbIBACT OCHOBY JUIS YCIICIIHOTO OBIAJICHMS 3aKOHAMH (DM3UKH, XUMUH, OMOJIOTHH, MOHUMAHUS
OCHOBHBIX TCHICHIIMH Pa3BUTHSA SKOHOMHKH W OOILIECTBEHHON >KMU3HHM, TO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO
UCTIONb30BATh MX VIS JalbHEHIIEro 0Opa3oBaHMs W B MOBCEIHEBHOW JKM3HH. B TO e Bpems oBiazeHHe aOCTPAKTHBIMH M JIOTHUECKH CTPOTUMH KOHCTPYKIMSAMH anreOpsl u
MaTeMaTHYeCKOTO aHalli3a Pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTH, JOKA3bIBaTh YTBEPXKICHHUS C IOMOINBI0 WHIYKLIUH U pacCyXIaTh
JIElyKTUBHO, UCTIOJIb30BaTh 0000IIEHNE N KOHKPETH3AIHIO, a0CTParnpoBaHne U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTUYECKOE MBIIIIICHHUE.

B xonme m3ydenms ydeOHOro Kypca «Anredpa M Havyaja MaTeMaTHUECKOTO aHain3a» OOydJaroluecsl MONydYaroT HOBBIM ONBIT pEIICHHs INPHKIaTHBIX 3ajad,
CaMOCTOSATENIFHOI'O IOCTPOCHHMS MaTeMaTH4eCKUX MOJeied peaiabHBIX CHUTYallUi, WHTepHpeTalMyd NOJYYEHHBIX pELICHUH, 3HAKOMATCS C NpHUMEpaMH MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B IPUPO/JIE, HayKe U UCKYCCTBE, C BBIIAIOIIMMUCS MaTeMaTHYECKUMHU OTKPBITUAMH U UX aBTOPAMHU.

VYueOHbIil Kypc 00J1a/laeT 3HAUUTEIbHBIM BOCIIUTATENFHBIM MMOTEHIIMAIOM, KOTOPBIH pealu3yeTcs Kak 4yepe3 yueOHbIl MaTepual, crocoOCTBYOIMNA (OpMUPOBaAHHIO
HAy4YHOT'O MHPOBO33pPEHHMS, TaK U 4epe3 cnenupuKy y4eOHoil esTenbHOCTH, TpeOyIomei IpoJ0KUTEIbHOM KOHIIEHTPAlMY BHUMAHUS, CAMOCTOSITEIIbHOCTH, aKKyPaTHOCTH H
OTBETCTBEHHOCTH 3a IOJIyUYEHHBIH pe3yIbTar.

B ocHOBe MeToimKu 00y4eHus anredpe U HayajaaM MaTeMaTHYECKOro aHan3a JISKUT AeATeIbHOCTHBIN NPUHIUI 00yYeHUsL.

B crpykrype yueOHOTO Kypca «Anrebpa W Hadajlla MaTeMaTHYECKOTO AaHAJIN3a» BBIICICHBI CIEAYIOIINE COAEpKaTelbHO-METOAMYecKne HHNH: «Ymcma n
BEIYHCIIECHUs», «DyHKmn n rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauama maremarmueckoro aHamusza», «MHOXeCTBa M JOTHKa». Bce OCHOBHBIE conepKaTelbHO-
METOIMYECKHE JHHUHM M3ydYaroTCsl Ha NMPOTSDKEHHWH JABYX JeT OOy4YeHHUs Ha ypOBHE CpelHero oOmero oOpa3oBaHMs, €CTECTBEHHO JOMOJHSAA JIPYT JApPYyra W HOCTEHEHHO
HACBIIIAACh HOBBIMH T€MaMHU W pasjenaMu. JlaHHBIH y4eOHBIH Kypc SIBISICTCS WHTETPATUBHBIM, MOCKOJBKY OOBEAMHSET B cebe coiep’kaHne HECKOJIBKHX MaTeMaTHYeCKUX
JTUCLUITUINH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKHH aHallu3, TEOpHs MHOXKECTB, MaTeMaTHuecKas JIoTHMKa M japyrue. Ilo mepe Toro kxak oOydarommecs
OBIIA/IeBalOT BcE Oojiee MIMPOKMM MaTeMaTHUECKHM alrnapaTtoM, Y HUX IOCJEJ0BaTeNbHO (OPMHUPYETCS M COBEPLICHCTBYETCS YMEHHE CTPOUTh MATEeMaTHYECKYH0 MOZENb
peasbHOW CHTYaIlMH, IPUMEHSTh 3HAHMUS, TOJyYSHHbIE TP U3yYEHUH Y4eOHOIro Kypca, AJIsl peleHUs] CaMOCTOSTEIbHO c(hOPMYJIMPOBaHHON MaTeMaTHUECKOIl 3a/1auu, a 3aTeM
HUHTEPIIPETUPOBATH CBOM OTBET.

CojeprxaTesbHO-MeTouecKas IMHUS «Hucia 1 BEIYUCIICHUS» 3aBepiiaeT popMUpOBaHHE HABBIKOB MCIIOJIL30BAHUSI ICHCTBUTEIBHBIX YHCEN, KOTOpPOE ObUIO HAYaTo Ha
YpOBHE OCHOBHOrO 00Iero oopasosanusi. Ha ypoBHe cpeanero o0iiero oopa3oBaHus 0c000¢ BHUMAaHHE yIEISCTCS (GOPMHUPOBAHHIO HABBIKOB PAIlHOHAIBHBIX BBIYHCICHUH,
BKJIIOYAIOIMX B ceOsl HCIIOJIb30BaHHE pa3lIMuHbIX (DOpM 3alMCH 4YMClia, YMEHHUE JeNaTh NPHUKHUIKY, BBINOJHATh NPHONMKEHHBIE BBIYUCICHUS, OIICHHUBATH YHCIIOBBIC
BBIp@XXEHUs, padOTaTh C MaTeMaTHYECKUMHM KOHCTaHTaMH. 3HAKOMBIE OOyJarolIMMCSl MHOXKECTBA HATYPAIbHBIX, IEJbIX, PAlMOHAIBHBIX W IEHCTBUTENBHBIX HYHCEI
JIOTIOJTHAIOTCS. MHOXKECTBOM KOMIUIEKCHBIX YHCell. B Ka)I0OM M3 3TUX MHOKECTB PacCMaTPHBAIOTCS CBOWCTBEHHbIE eMy ClielM(UUecKUe 3aauy U OTIepalliy: JeJIeHUE Halleo,
OTIEpUPOBAHNE OCTATKaMH Ha MHOXECTBE LIEIIBIX YHCEII, 0COObIe CBOIMCTBA pallMOHAIBHBIX M UPPALMOHAIBHBIX YHCell, apu(METHUECKHIE ONepalui, a TAK)Ke U3BJICUCHHE KOPHS
HaTypaJbHOI CTENEHU HAa MHOXKECTBE KOMILIEKCHBIX uncell. biaronaps mocieqoBaTeIbHOMY PacIIMpPEHHIO KPyra UCIOJIBb3YEMbBIX YHUCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MIPUMEHEHHUS JJIsl PEIICHNsT Pa3IMYHbIX 33134 (OPMHUPYETCs MPEACTaBIeHNE O SANHCTBE MaTEMAaTHKH KaK HayKH U €€ POJIM B IIOCTPOCHUH MOJIENIEl PealbHOro MHpa, IIHPOKO
UCTIONB3YIOTCS 0000IIEHNE U KOHKPETH3aLHsL.

Jlnana «YpaBHEHHS M HEPABEHCTBA» pealU3yeTcsl Ha NPOTSHKEHWH BCEro OOydYeHHs Ha YPOBHE CPEIHEro oOmero o0pa3oBaHMSA, MOCKONBKY B KaXKAOM pasiene
[IporpaMmBbl TIpeIyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3agad. B pesymprare oOydaromuecss OBIAACBAIOT PA3IHYHBIMH METOJAMH pEIIeHUs palHOHaTbHBIX,
HppaMOHATBHBIX, MTOKA3aTeNbHBIX, JOTApU(MMUIECKAX ¥ TPUTOHOMETPUUIESCKUX ypaBHEHHH, HEPABCHCTB M CHCTEM, a TAaKXKe 3a/1ad, COAepKamux mapaMmeTpsl. [lomydeHHbIe
YMEHHS IIUPOKO HCTIONB3YIOTCS IPU HCCIEAOBAHMM (YHKIMH C MOMOIIBIO NPOW3BOJHON, MpPU PEIICHHHM NPUKIATHBIX 33/Ja4 M 33aJad HAa HAaXOXICHHE HAWOOIBIIUX H
HaNMEHBIINX 3HaueHUH QyHKIuH. [laHHAs conepaTenbHAas JWHUSA BKIIOYAET B cebs Takke (GOPMHPOBAHHE YMEHHH BBITIONHATH PACUETHI O (opMysaM, IpeoOpa3oBaHUs



panMoHaIbHBIX, UPPAIIMOHANBHBIX M TPUTOHOMETPUUIECKNX BBIPAXKEHHH, a TAK)K€ BBIPAKCHMH, COAEPKAIIMX CTEHNECHU U JorapudMmsl. braronaps n3ydeHnio anredpandeckoro
Marepualia poUCXOAUT JalbHEHIee Pa3BUTHE JITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS 00y4aromuXxcsi, GOpMHUPYIOTCS HABBIKH AETYKTUBHBIX PacCyXIeHUH, paboThI ¢
CHUMBOJILHBIMU ()OpPMaMH, TIPEJCTABICHHSI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BU/I€ PAaBEHCTB U HEpaBEeHCTB. AireOpa npeyiaraet 3G QeKTUBHbIE HHCTPYMEHTBI JUISl PEIICHHS
MIPAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3314, HalJIAJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK s13bIKa HAyKU.

CopneprxaTenpHo-MeToYecKast TuHU «DYHKIMK U rpaduKU» TECHO IeperuieTaeTcs ¢ APYTHMH JIMHUSMH y4eOHOTO Kypca, MMOCKOJIbKY B KAKOM-TO CMBICIIE 3aaéT
MOCJIE/IOBATENIFHOCT M3Y4YeHHs Marepuana. l3ydyeHHe CTENEeHHOH, MOKa3aTeIbHOW, JIOrapuMHYECKOH W TPUTOHOMETPUYECKMX (yHKIMI, MX CBOWCTB M TIpaduKOB,
uCronb30BaHue (PyHKUMIT 1y pelieHns 3a1a4d U3 APYruX YYeOHBIX MPEJAMETOB M PEAJIbHOM JKM3HM TECHO CBS3aHO KaK C MAaTeMaTHYeCKHM aHAJIM30M, TaK M C PELICHUEM
ypaBHEHHH M HepaBeHCTB. [Ipu 3ToM Oonbmioe BHHUMaHHE ynenseTcss (OPMHUPOBAHUIO YMEHHS BBIpaXaTh ()OPMyJIaMH 3aBUCHMOCTH MEXIY Pa3IHIHBIMU BEIUYHMHAMH,
HCCIEN0BaTh MOJMy4YeHHbIE (PyHKIMH, CTPOUTHh MX Tpaduku. MaTepuan 3Toil comepKaTenbHOW JMHUM HAIEJICH Ha Pa3BUTHE YMEHHWH M HABBIKOB, MTO3BOJIIOIINX BBIpa)kaTh
3aBUCHMOCTH MEXIy BEJIMUMHAMH B PAa3INIHON hopMme: aHaMUTHUECKOH, TpadiuuecKkoii 1 cioBecHOH. Ero n3yueHne crocoOCTByeT pa3sBUTHIO aITOPUTMHUIECKOTO MBIIIICHUS,
CHOCOOHOCTH K 000OIIEHUIO N KOHKPETH3AIMH, UCII0Ib30BaHUIO aHAJIOTHH.

ConeprxatenpHast nHNS «Hauana MaTeMaTHIECKOrO aHAIN3a» MO3BOJISIET CYIIECTBEHHO PACIIMPUTE KPYT KaK MaTeMaTHYeCKHX, TaK U MPHUKIIAIHBIX 3a/1a4, JOCTYITHBIX
00y4aromuMcst, Tak KaK y HUX HOSBIISIETCS BO3MOKHOCTh CTPOUTD I'PaMKK CIIOKHBIX (DYHKIHH, ONPEAENATh UX HaUOOJIbIINE U HAMMEHBIINE 3Ha4Y€HHS, BBIYUCIISATH IUIOIAAN
¢buryp 1 00bEMBI TeJ, HAXOJUTh CKOPOCTH M YCKOPEHHUs IpolieccoB. JlaHHas copepKaTesibHash JMHUS OTKPHIBAET HOBbIE BO3MOKHOCTH TIOCTPOCHUsI MaTEMaTHYECKUX MOZEIeH
pealbHBIX CUTYaIlMi, MO3BOJSET HAXOAUTh HAWIydllee pelIeHHe B TNPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3ajJadaXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOT0 aHallu3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, ()OPMAIBbHO-JIOTHYECKOTO H KPEaTHBHOI'O MBIIUICHHS, JOPMUPOBAHHIO YMEHHUI paclio3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKHU B HayKe, TEXHHKE U UCKyccTBe. OOyuaromyecs: y3HaloT O BBIJAIONINXCS PE3yJbTaTax, MOJyYeHHBIX B XOJ€ Pa3BUTHSI MAaTEeMaTUKU KaK HayKH, H 00 UX
aBTOpax.

CopneprxaTenbHO-MeTOAMYECKAs JHHUS «MHOXECTBA M JIOTHKa» BKIIOYAeT B ceOs 3JIEMEHTHl TEOPHMH MHOXECTB W MAaTeMaTHYECKOW JIOTHKH. TeopeTHKo-
MHO)KECTBEHHbIE NIPE/ICTABIICHHUS MPOHMU3BIBAIOT BECh KYPC HMIKOJILHON MaTeMaTHKHU M IIPEAJIaraloT Hanboliee yHNBEPCaIbHBIN A3bIK, 00bEANHSIONINI BCE pa3zeibl MaTeMaTHKN
1 €€ IPUIIOKEHUH, OHHU CBS3BIBAIOT pa3Hble MaTeMaTHUECKHe AUCIUIUIMHBI M UX TPHJIOKEHNUs B eAnHOe 1enoe. [103ToMy BaXXKHO 1aTh BO3MOXHOCTH 00ydaronieMycst IOHUMaTh
TEOPETHKO-MHOXECTBEHHBIHN S3bIK COBPEMEHHON MaTeMaTHKH M HCIIOIb30BaTh €ro Ul BBIPAKEHWS CBOMX MBICHEH. J|pyruM BaskKHBIM NPU3HAKOM MAaTEeMaTHKH KaK HayKH
cllelyeT IIpU3HAaTh CBOWCTBEHHYIO €if CTPOrocTh OOOCHOBaHMII M CIEOBAaHHE ONpPEAECNEHHBIM IpaBHJIaM ITOCTPOCHUS JIOKA3aTeNbCTB. 3HAKOMCTBO C 3JEMEHTaMH
MaTeMaTHYeCKOH JIOTHMKH CIIOCOOCTBYET Pa3BHUTHIO JIOTMYECKOTO MBIIUICHHS OOYYalOIIMXCs, MO3BOJIIET UM CTPOMTH CBOHM PACCYXKICHHS HAa OCHOBE JIOTMYECKHX IpaBHI,
(opMHUpYyeT HaBBIKW KPUTHYECKOTO MBIIILICHHS.

B yuebHOM Kypce «Anrebpa M Hayajga MaTeMAaTHYECKOTO aHAIM3a» MPHCYTCTBYIOT OCHOBBI MAaTEeMaTHUECKOTO MOJENHMPOBAHHs, KOTOPbIE NMPHU3BAHBI CIIOCOOCTBOBATH
(OpPMHPOBAHUIO HABBIKOB IOCTPOCHHUSI MOJIENel peajibHbIX CHUTYyalldid, HCCIIENOBaHHMsS JTHUX MOJIENIeil C MOMOLIBbI0 ammapara anreOpbl M MaTeMaTH4eCKOro aHaju3a,
HHTEPIPETalNy NOIYYEHHBIX pe3ylbTaToB. Takue 3aJaHus BIJIETEHB! B KOKIBIN U3 Pa3/IeIoB IPOTPaMMBIL, TOCKOJIBKY BECh MaTepHal y4eO0HOTo Kypca IIMPOKO HCIOIb3YeTCs
JUIsl pelleHus] MPUKIaJHbIX 3anad. [Ipu pemieHun peaybHbIX NMPAaKTHUECKHX 3aad oOydaroliuecs pa3BHBAIOT HAaOJIIOAATENbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThcs, MCIOJIB30BATh aHAJIOIHIO, 0000WATh M KOHKPETHU3MPOBaTh Mpobdiiemy. JlesTenbHOCTh MO (OPMHUPOBaHHMIO HABBIKOB PELICHUS] NMPUKIAJHBIX 3a/1a4
OpraHM3yeTcs B MPOLECcCce U3YUEHHs BCEX TeM y4eOHOTo Kypca «Anredpa M Hayajaa MaTeMaTHUeCKOTO aHATIH3ay.

Ha u3ydenue yuebHOro Kypca «Anredpa M Hadajla MaTeMaTHYeCKOro aHayim3a» oTBoxurcs 272 gaca: B 10 xitacce — 136 gacoB (4 yaca B Hezemo), B 11 kiacce — 136
4JacoB (4 yaca B HEJIEITIO).



COJEP)XAHUE OBYUYEHUSA
10 KJIACC

Yuciia ¥ BBIYUCTCHUS

PanmonaneHble uncna. OOBIKHOBEHHBIE M AECSATUYHBIC NPOOH, MPOLEHTHI, OECKOHEUHble Neproauueckue npodu. IIpuMeHeHne apoOel W MPOLEHTOB A PEILICHHs
NPUKIAIHBIX 3aJa4 U3 Pa3IMYHbIX OTpacyieil 3HAHUHN U peanbHOM KU3HMU.

JeiicTBuTenbHBIE YHcaa. PaiioHambHbIC W UppaldOHANBHEIC YHCTa. APUPMETHIECKHE ONIEpaIliil ¢ NeHCTBUTENEHBIMA YnCIaMi. MOIynb OEHCTBUTEIBHOTO YHCIa U
ero coiictsa. [IpnOMDKEHHBIE BEIYUCIICHUS, TIPAaBHIIA OKPYTJICHNS, IPUKUIKA U OLICHKA Pe3yIbTaTa BEIYHCICHHUH.

Crenenp ¢ nensiM nokasareneM. bunoM Herotona. Mcmonp3oBanne noaxopsimied (OpMbI 3alMCH JEHCTBUTENBHBIX YHCEN AT PEIICHUS NPAKTHYECKHX 3a1ad U
MPECTaBICHUS JaHHBIX.

Apudmernyeckuii KOpeHb HATYpPaAJIbHOM CTENIEHU U €T0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM ITOKa3aTelleM U e€ CBOMCTBA, CTEIICHb C JICHCTBUTENFHBIM IIOKA3aTeNIeM.

Jlorapudm uucna. Cpoiictsa norapudma. JlecIiTHIHbIC U HATYPATbHBIC JIOTAPU(MBL.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC ¥ apKTaHT'€HC YHCJIOBOI'O apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHEHUs. PaBHOCHJIbHBIC ypaBHEHHs W YpaBHEHHUs-CleJCTBHs. HepaBeHcTBO, perieHue
HEPaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHHUS IIEbIX U IPOOHO-PAIMOHAIBHBIX yPaBHEHUH 1 HEPAaBEHCTB. MHOTOWICHBI OT OHOHN IepeMeHHOH. JleneHne MHOro4IeHa Ha MHOTOWICH ¢
ocratkoM. Teopema be3y. MHorouneHs! ¢ nenbivu kodddunueHramu. Teopema Buera.

[IpeoOpa3oBaHMs YNCIOBBIX BBHIPAKEHNH, COAEPIKAINX CTETIEHH U KOPHH.

Hppanuonansasle ypaBHeHNs. OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHATBHBIX YPAaBHEHUII.

INoxa3zarensHble ypaBHEHHA. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX YPABHEHHM.

[IpeoOpa3oBaHue BhIpaKEHHH, COJIEPIKAIIUX JIOTAPHU(MBI.

Jlorapupmuyeckue ypaBHeHust. OCHOBHbIE METO/IbI PEIICHHS JIOTAPU(PMUUECKIX YPaBHEHHI.

OcHoBHBIE TpUrOHOMETpHUecKHe hopmysl. [IpeobpazoBaHre TPHTOHOMETPHUYECKUX BRIpAKCHUN. Penienne TpUroHoMeTpruuecKuX ypaBHEHUI.

Pemmenne cucrteM NHMHEHHBIX ypaBHEeHMH. MaTpuua CHCTeMbI JMHEWHBIX ypaBHeHuH. Ompenenurtesns MaTpuipl 2X2, ero reoMEeTPHYECKHH CMBICT M CBOMCTBA,
BBIUMCIICHHE €r0 3HA4YCHMs, NPUMEHEHHE ONpPENeIMTeNs Ul pPEeIIeHUs] CHCTEMBl JHMHEHHBIX ypaBHEHHH. PeleHne MpUKIaIHBIX 337ad C MOMOIIBI0 CHCTEMBI JHHEHHBIX
ypaBHeHMH. VccaenoBanne NoCTpOEHHON MOAEIH € IIOMOLIBIO MAaTPHUIL U ONPENEIUTENECH.

IMocTpoeHne MaTeMaTH4ECKHX MOJENEH peanbHOW CHUTyallud C IOMOLIbI0 YpaBHEHMH M HEPAaBEHCTB. lIpuMeHEHHE ypaBHEHHMH U HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKHX 3aJa4 1 3a/1a4 U3 Pa3IMyHbIX 00JacTell HayKH U peabHON JKU3HH.

DOyHKUMN U TPadUKH

@ynknus, cnocoObl 3amaHust QyHKIMU. B3anmmuo obOparnble ¢ynknmu. Kommosumust ¢yskumit. I'paduk QyHKmmn. DneMmeHTapHbBIE TpeoOpa3oBaHus r'padHKoOB
(GyHKIUH.

Obnacte ompeneneHUs] U MHOXECTBO 3HaueHUH ¢yHkmmm. Hymnm ¢yskmmm. ITpomexyTkn 3HaKomocTosHCTBAa. UETHbIe W HeuéTHble (QyHKIuH. [lepmommueckue
¢ysakunn. [IpoMexyTKH MOHOTOHHOCTH (DyHKIIMHA. MaKCHUMyMbI 1 MEHUMYMBI (pyHKIMHA. Hanbonbiee 1 HanMeHbpIiee 3Ha4eHNs (YHKIIUH Ha IPOMEXKYTKE.

JIuneiinas, kBagpaTudHas u ApoOHO-THHEIHAS GYHKINN. DIEMEHTapHOE UCCIIEI0BaHUE M TOCTPOSHHE UX TPAPHKOB.

CreneHHas QyHKIMS C HaTypaJbHBIM M IIETBIM IOKa3zateneM. E€ coiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHA N-0i CTemeHH Kak (QYHKIMH OOpaTHON CTETEHH C
HaTypaJbHBIM ITOKa3aTeJIeM.

[Toxa3zarenpHas u norapudmMmdeckas GpyHKINH, NX CBONCTBA U rpadukn. Mcrnons3oBanne rpagukoB GYHKINH IS pEIICHUS ypaBHEHUH.



TpuroHoMeTpryeckas OKpy>KHOCTb, OIPEICIICHHE TPUTOHOMETPUIECKIX (PYHKINI YHCIOBOTO apryMeHTa.

@OyHKIMOHABHBIE 3aBUCUMOCTH B PEIbHBIX Mpolieccax U sIBICHHUAX. ['paduKky peanbHbIX 3aBUCHMOCTEH.

Hauyana MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBartensHOCTH, CIIOCOOBI 3alaHKs ITOCIIEA0BaTENbHOCTEH. MeToa MareMaTHYeckoil MHAYKIMKH. MOHOTOHHBIE M OrpaHUYEHHBIE MocieoBaresibHocTu. Meropus
BO3HHMKHOBEHHS MaTeMaTHYECKOTO aHAIN3a KaK aHai3a OECKOHEUYHO MaJIbIX.

Apudmernyeckass U reomeTrpuueckas nporpeccud. beckoHeuHo yObIBaromas reomerpudeckas mnporpeccusi. CyMma OECKOHEYHO YOBIBaIOIIEH reoMeTpHYecKOn
nporpeccuu. JIMHEHHBIN U 3KCIIOHEHIMANBHBIN pocT. Yncno e. @opMyiia CIOXKHBIX MPOLEHTOB. Vcroabp30BaHUE MPOTrpPecCUM A PELISHUS peajbHBIX 3ajau MPHUKIAJAHOTO
XapakTepa.

HenpepriBHble QyHKINN 1 UX cBoiicTBa. Touku pa3peiBa. AcHMNOTOTH rpadukoB ¢pyHKunit. CBONHCTBa (QYHKIMIA HEIPEPHIBHBIX Ha OTpe3ke. MeTox MHTEpBAajiOB IS
penIeHust HepaBeHCTB. IIpiMeHeHne CBONCTB HETIPEPHIBHBIX (PYHKIUH A1 peleHus 3a1ad.

[epBas n Bropast nponsBoaHble QyHKIUH. OnpeneneHne, TeOMETpHIECKUi 1 (PU3NIECKU CMBICT IPOU3BOIHON. YpaBHEHHE KacaTelbHOH K Tpad MKy (YHKIHH.

[TpousBonHbIe ameMeHTapHBIX GyHKIui. [Ipon3BoHas CyMMBbI, IPON3BEICHHS, YACTHOTO W KOMITO3HINH (DyHKIIHH.

MHoxkecTBa U JOTHKA

MHoXecTBO, oTiepallii HaJl MHOXECTBaMH U UX cBOMCTBa. [luarpammsl Ditnepa—BenHa. [IpiMeHeHNe TEOPETUKO-MHOXKECTBEHHOTO alnmapaTa JUIs OIHCAaHUS PealbHbIX
IIPOIIECCOB U SIBJICHUH, IPU PELICHNH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTeMaTHIECKOTO 00BEKTa, CIEJCTBHE, JOKAa3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KJIACC

Yucsia ¥ BBIYHCICHHSA

Harypanbubie u nensle yncna. [IpuMeHeHne NPU3HAKOB JIEJIMMOCTH HENbIX Jucest, HanOonpimmii oo nenurens (nanee — HOJl) n HanmeHblnee oOlee KpaTHOE
(manee — HOK), ocraTtkoB o mozy:mto, anroputMa EBkimia uist pemenus 3a1a4 B [EebIX Ynciax.

KommiekcHble uncna. Anrebpanueckas W TpPUTOHOMETpHUecKas (GopMBl 3amcn KOMIUIEKCHOTO dYuciia. ApH(METHYECKHE ONEpaliy ¢ KOMIUIEKCHBIMH YHCIaMH.
N306paskeHre KOMIUIEKCHBIX YHCeT Ha KOOpAUHATHON miockoctu. @opmyna Myaspa. KopHu N-0if cTeneHn u3 KOMIUIEKCHOTO yucia. [IpuMeHeHne KOMITIEKCHBIX YUCeN IS
peeHust GU3NUECKUX U TeOMETPUYECKUX 3a/1a4.

YpaBHeHHUsI 4 HEPaBEHCTBA

CucteMa 1 COBOKYITHOCTh ypaBHEHUI M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI 1 CHCTEMBI-CIIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPHUECKOH OKPYKHOCTH. PereHne TpuroHoMeTpUIeCKUX HEPaBEHCTB.

OCHOBHBIE METO/BI PEIICHHS OKA3aTEIbHBIX U JIOTApH(MUUECKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PELIEHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHs CHCTEM M COBOKYITHOCTEH PallMOHAIBHBIX, UPPALOHAIBHBIX, TIOKa3aTeNbHBIX U JOTapU(PMUIECKUX YPABHEHHUH.

YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C IIapaMeTPaMH.

[Ipumenenne ypaBHEHMH, CHCTEM M HEPAaBEHCTB K PELICHHIO MaTeMaTHYECKHMX 33/1a4 M 3aJlad M3 passIMuHbIX 00JacTeld HayKH M peasbHOM >KW3HH, WHTEpHpEeTaIys
MOJyYEHHBIX Pe3yJIbTaTOB.

@OyHKIMHU U TPadUKH

I'padux xomnozunnn QyHkIuil. ['eomerpudeckre o0pa3sl ypaBHEHHH U HEPABEHCTB Ha KOOPANHATHON TUIOCKOCTH.

TpuroHomeTrpudeckne QyHKITUH, UX CBOWCTBA U TPAPUKH.

I'padmueckue MeTOIBI peIIeHNs YpaBHEHUH 1 HEPABEHCTB. | padudeckne METOIBI PEIIeHNS 331a4 ¢ TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (YHKINH IS WCCIEAOBAHMS IPOIECCOB M 3aBUCHMOCTEH, KOTOPHIE BO3ZHHUKAIOT NPH PELICHWH 33aJad W3 APYTHX YYEOHBIX MPEIMETOB U
peanbHOM )KU3HU.



Hauyana MaTeMaTH4YecKOro aHAIN3a

[TpumeHneHre NPOW3BOJHOI K HMCCIIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTh M AKCTpeMyMbl. HaxokJeHue HauOOJbLIEr0 W HAWMEHBILETO 3HAYEHHH HEIpepbIBHOW
(YHKIIMH Ha OTpe3Ke.

[TpumeHeHne NPOM3BOAHOM AJIsI HAXOXKACHHS HAWIY4Iero PeUleHHs B NPHUKIAJAHBIX 3aiadax, Al ONpelesieHUs CKOPOCTH M YCKOpEHHs IMpolecca, 3aJaHHOTO
(bopmyoit min rpaduKom.

[TepBo0Opa3Hast, 0CHOBHOE CBOWCTBO NepB0O0Opa3HbIX. IlepBooOpa3Hble aneMeHTapHbIX (hyHKIUi. [IpaBria HaX0XKIEHUS IEpPBOOOPA3HBIX.

Wurerpan. ['eomerpudeckuii cMbich nHTErpana. Beruncnenue onpeaenéHuoro uurerpana no gpopmyse Hetorona-Jleiiouuna.

[TpumMeHeHne UHTETpana A1 HAX0XKACHUS TUIOIAeH IIIOCKUX GHUTYp U 00BEMOB IeOMETPHYECKHX TEIl.

[Mpumeps! penteHnit qupGepeHunaIbHBIX YpaBHEHHH. MaTeMaTHYeCKoe MOACIUPOBAHUE PEajlbHBIX MPOLIECCOB C TOMOLIBIO TU((epeHIIHANBHEIX ypaBHE HUM.



[JIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOI'O KYPCA «AJITEBPA 1 HAUYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIV YPOBEHb)
HA YPOBHE CPEJIJHEI'O OBIIEI'O OBPA3OBAHUA

JIMIYHOCTHBIE PE3YJIbTATbBI

1) rpa:k1aHCKOr0 BOCIMTAHUS:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOH MO3UIMK OOYdYarONmIETOCs KaK aKTMBHOTO M OTBETCTBCHHOI'O WIEHA POCCHUICKOro OOIIECTBAa, MPEACTABICHHE O MAaTEMAaTHYECKHX
OCHOBaX (DyHKIIMOHMPOBAHHUS PA3IMIHBIX CTPYKTYP, SIBICHHUI, MPOLEAYp TPAXIAHCKOro 00ImecTBa (BEIOOPHI, OMPOCH M APYTOE), yMEHHE B3aMMO JCHCTBOBATh C COLMAIBHBIMHA
HMHCTUTYTAaMH B COOTBETCTBHU C UX (QYHKIMSIMH U Ha3HAYCHUEM;

2) NaTPUOTHYECKOr0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTE POCCHHCKON T'paKTAHCKOH HACHTUYHOCTH, YB@KCHMS K IPOLIIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, HEHHOCTHOE OTHOIICHHE K
JIOCTHKEHUSIM POCCUICKNX MaTeMaTHKOB M POCCUICKOM MaTeMaTHUeCKO#l MIKOJIbI, HCIOIBb30BaHUE ITHX JOCTH)KEHUH B IPYTHX HayKaX, TEXHOJIOT UsIX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHE JyXOBHBIX IIEHHOCTEH pPOCCHICKOro Haponaa, CpOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, DTUYECKOTO IIOBEACHHS, CBA3aHHOTO C IIPAKTUYECKHM
MPUMEHEHNUEM JOCTHIKEHUI HAyKH U JeITeIbHOCTHIO YYEHOT0, OCO3HAHHE JINYHOTO BKJIa/Ia B IOCTPOSHHE YCTOWYHBOTO Oy IyLIEro;

4) 3cTEeTHYECKOT0 BOCTIMTAHUS:

JCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYAs ICTETHKY MAaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PELICHHi, pacCyXIeHHWH, BOCIPHUUMYHUBOCTH K
MaTeMaTHYECKUM acleKTaM pa3lINdHbIX BHIOB HCKYCCTBA;

5) ¢puznyeckoro BocnuTAHUA:

c(OpMUPOBAaHHOCTE YMEHHS NPHUMEHATh MaTeMaTHYeCKWe 3HaHWS B MHTEpEcax 370pOBOro M Oe3omacHOro o0pasa >KW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3/I0POBBIO (310POBOE NHUTAHHE, COANAHCHPOBAHHBIN PEXHUM 3aHATHI M OTABIXA, PEryJsipHas (HU3M4YecKas aKTHBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHWE IPH 3aHATHIX
CIIOPTHBHO-03/I0POBUTEIBHON JIESTEIBHOCTHIO;

6) TpPyA0OBOr0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYyIy, OCO3HAaHWE LEHHOCTH TPYAOJIIOOWS, MHTEpeC K pa3in4HbiM chepam npodeccHOoHaNbHOM JesTebHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M eé
NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HaHHBIH BBHIOOp Oyayiueil mpodeccHun M pealr30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY OOpa30BaHMIO U CAMOOOPA30BaHMIO HA MPOTSHKEHHUU BCEH JKU3HHU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIICHHM MPAKTUYECKUX 33a/a4 MAaTeMAaTHYECKOH
HaIpaBJIEHHOCTH;

7) 3K0JIOTH4eCKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh 3KOJOTHYECKON KYJIbTYpHl, MOHMMAaHUE BIHMSHUS CONHAIBLHO-3KOHOMHYECKHX IIPOIECCOB HAa COCTOSHHWE HPUPOJHOM M COIMAIBbHOW Cpesbl,
OCO3HaHME TJI00AIBHOTO XapaKTepa 3KOJIOTMYECKHX Mpo0ieM, OpueHTalusl Ha NMPUMEHEHNEe MaTeMaTHIeCKNX 3HaHWH JUIA PEelIeHUs 3aJad B 00JacTH OKpYXKalolleld Cpelbl,
IUITAHUPOBAHUE MTOCTYIKOB M OLIEHKH UX BO3MOYKHBIX MTOCIIEACTBHH ISl OKPYXKAIOIIEH Cpelbl;

8) HeHHOCTH HAYYHOI0 MMO3HAHUS:

c(OpMUPOBAaHHOCTE MHPOBO33PEHHMS, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M OOLIECTBEHHOW NPAaKTUKH, MOHMMaHHE MAaTEeMaTHYECKOW HAyKH
Kak cepbl 4eI0BEYECKON AeATEIHbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYMMOCTH JUIsl Pa3BUTHS LIUBHIM3ALUH, OBJIAJICHUE S3bIKOM MAaTeMaTHKH U MaTeMaTHYECKOW KyJIbTypOl Kak
Cp€ACTBOM ITO3HAHUA MUpPA, TOTOBHOCTH OCYIICCTBIIATE MMPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIBHOCTh HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATHI

IMo3HaBaTebHBbIE YHUBEPCATbHbIE YUeOHbIE el CTBHUS
ba3oBble JJornueckne AeiicTBUA:



BELBIITh M XapaKTEPH30BaTh CYHICCTBEHHBIC IPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB, MOHSATHHA, OTHOUICHHH MEXIy IMOHATHAMH, (OPMYIHPOBATH OTIPEACICHUSI
MOHSATHUH, yCTaHABIUBATH CYIICCTBEHHBIN MPU3HAK KIACCH(UKAIINN, OCHOBAHHMS I 000OIICHNS U CPAaBHCHUS, KPUTCPUU MIPOBOIUMOTO aHAJIH3A;

BOCIIPUHHUMATh, (HOPMYJIIHPOBAThH U MPEOOPA3OBHIBATE CYKICHUS: YTBEPAUTCIBHBIC U OTPUIATEIBHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJIATh MATCMAaTHUYCCKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpPEYMs B (haKTaX, JAHHBIX, HAONIONCHHUAX W YTBEPKICHHAX, MpEAjaraTb KPUTCPUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEHN U IPOTUBOPEUUH;

JIeNIaTh BBIBOJIBI C UCIIOJIh30BAHUEM 3aKOHOB JIOTHKH, ICAYKTUBHBIX U MHIYKTHBHBIX YMO3aKIIIOUCHUH, YMO3AKIIOUCHUH 110 aHAJIOTHUH;

MPOBOJIUTH CAMOCTOSTECIHHO JOKA3aTEIbCTBA MATCMATHYCCKUX YTBEPXKACHUH (MPSIMBIC W OT MPOTUBHOIO), BBICTPAaUBATh apryMCHTAIUIO, TPUBOJHTH MPHUMEPHI U
KOHTPIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIE CY)KIICHHS U BBIBOJIBL,

BEIOMpATH CIIOCO0 perieHus yueOHOH 3a1auul (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEUICHMS, BRIOMPATh HaNOOIee OIXOMAIIHN ¢ YIETOM CAMOCTOSTENEHO BBIICICHHBIX
KPUTEPHEB).

BasoBble ucciiegoBareabCcKHe AeiCTBHSA:

WCTIONB30BaTh BOMPOCH KaK HCCIICAOBATEIBCKUI HHCTPYMEHT IMO3HAHUS, (OPMYJIHPOBATH BOIPOCHL, (PUKCHpPYIOMHE MPOTHBOpEYHE, MPOoOJIeMy, yCTaHABIHBATH
HCKOMOE M JIaHHO€, (JOPMHUPOBATh TMIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

IIPOBOJIUTH CaMOCTOSITEIBHO CIUIAHUPOBAaHHBIN 3KCIEPHUMEHT, HMCCIEJOBAaHHE 0 YCTAHOBJICHHUIO OCOOCHHOCTEHl MaTeMaTH4ecKoro oOBeKTa, SBJIECHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEH MECKIY O6’beKTaMI/I, ABJICHUSAMU, IIPOLICCCAMU;

CaMoCTOATENLHO (HOPMYNIMpPOBaTh OOOOIIEHUSI M BBIBOJBI IO pe3yJbTaTaM IMPOBENEHHOTO HAOJIOJICHMS, MCCIENOBAHMS, OLIEHHBATh JOCTOBEPHOCThH IIOJIyYEHHBIX
Pe3yJbTaTOB, BEIBOJOB U 0000IICHNUI;

MIPOTHO3UPOBATH BO3MOKHOC Pa3BUTUC MPOLECCCA, a TAKKEC BbIABUTaTb NPEATIOIOKEHUA O €TI0 PAa3BUTHU B HOBBIX YyCJIOBUSX.

Pabora ¢ undopmanueii:

BBISBIITH Ne(UIMTH HHPOPMALNH, TAHHBIX, HEOOXOAUMBIX JUIS OTBETA HA BOIIPOC ¥ LIS PELICHHUS 3a/1a4H;

BEIOMpATh MHPOPMAIIUIO U3 UCTOYHHUKOB Pa3MYHBIX THIIOB, aHAIW3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETHPOBATH MH(POPMAIUIO PAa3THUYHBIX BHIOB H (opMm
MIPECTaBIICHUS,

CTPYKTYPHPOBATh HH)OPMAIIHIO, IPEACTABIATE € B Pa3IMIHBIX (OPMax, WLTIOCTPUPOBATH TPaPIUCCKH;

OIICHUBATh HAIEKHOCTh HHPOPMAIIAH 110 CAMOCTOSITEIBHO C(hOPMYITHPOBAHHBIM KPHTEPHSIM.

KoMMyHHKaTHBHbIE YHUBEPCAJIbHbIE YUueOHbIe TeiicTBUS

OO0ueHue:

BOCIIpUHUMATH U (I)OpMyJ'II/IpOBaTI) CYXKACHUSA B COOTBETCTBHUU C YCIOBUAMU U LEIAMU O6IJ_ICHI/I$[, SICHO, TOYHO, TPAMOTHO BbIpAXaThb CBOIO TOYKY 3PCHHA B YCTHBIX U
MMUCBMCHHBIX TEKCTAX, 1aBaTh MOACHCHUA I10 XOAYy PCUHICHUA 3a/la4i, KOMMCHTHPOBATH HOHy‘IeHHI)Iﬁ PpeE3yJIbTAT,

B X0J¢ O0CYXICHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY 00CYXKIaeMOH TeMbI, MPOOJIeMbl, pelaeMoil 3aaud, BHICKa3bIBATh WJICH, HAIICICHHBIC HAa IOWUCK PELICHUS,
COMOCTABISITh CBOU CYXKACHHUSI C CYXACHHUSIMU JIPYTrHX YYaCTHHUKOB JHanora, OOHApYy)KMBAaTh pa3iM4Me M CXOJACTBO MO3UIHUH, B KOPpEeKTHOH Qopme (GopMyTHpoBaTh
Pa3HOIJIACHS, CBOU BO3PaKCHHUS;

NPENCTaBISITh PE3YNIbTAThI PEUICHHS 3a1aul, IKCIICPUMEHTA, HCCICIOBAHMUs, IPOSKTa, CAMOCTOSTEILHO BEIOHPATh POpMAT BBICTYIUICHHS € YYETOM 3a1ay MPE3eHTaLUN
1 0COOEHHOCTEH ayAUTOPHH.

PeryasiTuBHbBIe yHHBepcaabHbIe yueOHbIe 1elicTBUSA
Camoopranuzanus:
COCTaBJIAThH IUIAH, aNTOPUTM PEIICHUsS 3aJadd, BEIOMPATh CHOCO0 pemIeHHs ¢ YIETOM HMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTHPOBATh BAPHUAHTHI PEIICHUH C yIETOM HOBOW MH(POPMALINHL.
CaMOKOHTPOJIb, SMOIHOHAJILHBIN HHTEIEKT:



BJIA/ICTh HAaBBIKAMH ITO3HABATEIHHON peQIIEeKCHH KaK OCO3HAHMSA COBEPIIAEMBIX NEHCTBHH M MBICIUTENBHBIX IPOIECCOB, MX PE3yJFTaTOB, BIAAETHh CIIOCOOaMHU
CaMOMPOBEPKHU, CAMOKOHTPOJIS MpOLIecca U pe3yJibTaTa pelieHusl MaTeMaTHUYeCKON 3a1auu;

MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh NPHU PCUICHUW 3alla4d, BHOCHTh KOPPEKTUBBI B JCSITCIBHOCTh Ha OCHOBE HOBBIX OOCTOSTCIBCTB, NAHHBIX,
HalICHHBIX ONIUOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHC PE3YJIbTaTa IEJIH U YCIOBUAM, OOBSICHATH MPUUUHBI JOCTIKCHUS WM HEJIOCTIIKCHHS PE3yJIbTATOB JACITEIBHOCTH, HAXOUTh OIMUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OMBITY.

CoBMecTHaA 1eITEILHOCTD:

IMOHUMATh W WCIOJB30BaTh IPEHMYIIECTBA KOMAHIHOW W MHIWBUAYAIBHOW PaOOTHI MpPH pEHmICHHH y4eOHBIX 3a/1ad, MPUHUMATH IeJIb COBMECTHOH IEsITEeIhHOCTH,
IUTAHUPOBATh OPTaHM3AIHI0O COBMECTHOW pabOTHI, paclpeneNaTh BUAB paboT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W pe3yilbTaT paboThl, 0000mAaTh MHEHUS HECKOJIBKUX
JIFOJIEH;

Y9acTBOBAThH B IPYMIIOBBIX (hopMax paboTH (00CyKIeHUS, 0OMEH MHEHHH, «MO3TOBBIC MITYPMbD» W HUHBIC), BHIIOJTHATH CBOIO YacTh PabOTH M KOO PAWHUPOBATH CBOU
IIEHCTBUS C IPYTUMH WICHAMH KOMaH[bI, OIICHHBATh KAYECTBO CBOETO BKJIAJa B OOIIMI IMPOIYKT MO KPUTEPHAM, CPOPMYIHPOBAHHBIM YIACTHHKAMH B3aHMOICHCTBHS.

HNPEJMETHBIE PE3YJIBTATBI

K koH1y o0yuenus B 10 kiacce o0y4aromuiics NOTyYUT CIEAYIONIME NPEAMETHBIE Pe3YJIbTaThl [0 OTAEIBHBIM TeMaM paboueil mporpaMmbl yueOHOTro Kypea «Anredpa
1 Hayajla MaTeMaTU4EeCKOr0 aHaIU3a»:

Ymncia 1 BBIYMCICHAA:

CBOOOIHO OMEpHUPOBATh MOHATUSAMH: PALMOHAIBHOE YHCIO0, OECKOHEUHAs MEepHOIUUYecKas Apo0b, MPONIEHTHI, HPPALHNOHATIBHOE YHCIIO, MHOXKECTBA PAI[OHAIBHBIX W
JIEHICTBUTENBHBIX YUCEI, MOLYJIb IEHICTBUTENBHOTO YHCIA;

MIPUMEHSATH APOOH M MPOLEHTHI AJIs PELISHUsI MPUKIAIHBIX 33a]a4 U3 Pa3IMYHBIX OTpaciell 3HAHUH 1 PeaIbHOM KHU3HU;

MIPUMEHSATH NPUOIMKEHHBIE BEIYUCICHHS, IPABUIIA OKPYTIICHHS, IPUKUIKY M OLIEHKY pe3yJIbTaTa BEIYNCIICHNH;

CBOOOIHO ONEPHPOBAThH IMOHATHEM: CTETICHD C IIEJbIM ITOKa3aTelIeM, HCIIOJIb30BaTh NOAXOSIIYI0 (POPMY 3aIHCH AEHCTBUTEIBHBIX YHCEN JJIS PEIICHUS MPAKTHYECKUX
3a7a4 ¥ MPeJCTaBICHNS JaHHBIX;

CBOOOIHO OTIEPUPOBATH MOHATHEM: apU(METHUECKHI KOPEHb HATYPAILHOM CTETICHH;

CBOOOIHO OTIEPUPOBATH MOHSITHEM: CTETICHb C PAlIMOHAIILHBIM MIOKA3aTeNeM;

CBOOOIHO OTIEPUPOBATH MOHATHAMHU: JOTapU(pM YHCIIA, JECATHYHbIC U HATypalIbHbIE JIOTapU(MBbI;

CBOOOJIHO OTIEPUPOBATH MOHSITHIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa;

ONEpPHPOBATH MOHATHAMU: APKCUHYC, APKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHuUsI U HEpaBEeHCTBA:

CBOOOIHO OTIEPUPOBATH MOHSITHIMH: TOX/IECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIC YPABHEHUS U YPAaBHEHUS -CIIE/ICTBUS], PABHOCHIIbHbIE HEPABEHCTBA,;

MIPUMEHSATH Pa3IMYHbIE METOBI PEIICHHUS PAMOHAIIBHBIX U JIpOOHO-PAIlMOHAIEHBIX YPAaBHEHNH, NPUMEHSITh METO/] HHTEPBAJIOB JUIsl PEIICHNSI HEPABCHCTB;

CBOOOZIHO ONEPHPOBATh IOHATHSAMH: MHOTOWICH OT OJHOIM NEepeMEeHHOW, MHOTOWIEH C HEeNbIMH KOo3((HUIHMEeHTaMH, KOpPHH MHOTOYICHA, IPHMEHSTH JeJeHHUE
MHOTOYJIEHa HA MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nnst pemenus 3agauy;

cBOOOJTHO ONEPUPOBATH MOHATHUAMH: CHCTEMa JINHEHHBIX ypaBHEHUH, MaTPHUIIA, OIPEACTUTENb MATPHIIEI 2 X 2 U €ro TeOMETPHYECKUH CMBICT, HCIOJIh30BaTh CBOWCTRA
ompenenuTeNns 2 X 2 Ui BBIYMCIEHHUS €ro 3HAYeHHs, NMPUMEHATh ONPENeNUTENN Ui PeIleHWs CHCTEMBI JMHEHHBIX YpaBHEHHH, MOJEIHPOBATH PEalbHBIE CHUTYAIHH C
MTOMOIIIBIO CHCTEMBI JITHEHHBIX YPaBHEHUH, HCCIIEI0BATh IOCTPOCHHBIE MOJIETTH C IOMOIIBI0 MATPHIl ¥ ONpEACTUTENeH, HHTEPIPETUPOBATh OTYICHHBII pe3yIbTaT;

HCTIOJIb30BaTh CBOMCTBA AEWCTBUI ¢ KOPHIMH IS IPE0OpPa30BaHMS BEIPAKEHU,

BBITIOJTHATH MPE0OPA30BAHMS YHCIOBBIX BBIPAKECHUH, COMIEPKAIIIX CTEIICHH C PAI[HOHAILHBIM ITI0Ka3aTeleM;

HCTIOIb30BaTh CBOMCTRA JToTapu(MOB [T Tpeodpa3oBaHus JTorapu(pMHUUECKUX BBIPAKESHHIH;



CBOOOZHO ONEPHPOBAaTh MOHATHAMH: HPPAIMOHANBHBIC, TOKA3aTENbHBIE M JIOTapH(MHUUECKHE ypPaBHEHHS, HAXOIWTh MX PELICHHS C IIOMOIIBIO DPaBHOCHIBHBIX
NIepeX0/I0B MM OCYILIECTBIISIS TPOBEPKY KOPHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI JUIsl TPE0OPa30BaHuUs TPUTOHOMETPUYECKHUX BhIPayKEHHUH;

CBOOOIHO OIEPUPOBATH TOHSITHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, NPUMEHITh HeoOXOoanMble (GOpMyIbl JUisi PEIICHHs OCHOBHBIX THIIOB TPUTOHOMETPHUYECKHX
YPaBHEHUN;

MO/JIETIMPOBATh peajbHbIC CUTYyallMH Ha S3bIKE alreOpbl, COCTABIATh BBIPAXKEHUsI, YPAaBHEHUsI, HEPABEHCTBA 110 YCJIOBHIO 3a/1a4H, HCCIIEI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIONIb30BAaHHUEM alliapaTa aireopsl.

DYHKUMHU U TPaPUKH:

cBOOOJTHO OIIEPHPOBATH MOHATHAMU: (YHKIHS, CITOCOOBI 3amaHus (QYHKIMH, B3aUMHO OOpaTHBIC (QyHKIMH, KOMITO3UIHA (yHKIHH, rpaduk (QYyHKIHH, BEITIONHATH
3JIEMEHTapHBIE IpeoOpa3oBaHus rpadKoB QyHKINI;

CBOOOIHO OTIEPUPOBATH MOHATHAMHE: 00JIACTh ONPEIEICHUS 1 MHO)KECTBO 3HAUEHUH (QYHKINHU, HYTH (YHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOIHO ONEPHPOBATh MOHATHSIMHU: YETHBIE M HEYETHBIC (YHKIMM, MEPUOANYECKUE (YHKIMH, IPOMEKYTKH MOHOTOHHOCTH (DPyHKIMH, MAaKCUMyMbl ¥ MHHHMYMEI
¢byHKIMK, HauboJblIee U HAUMEHbIIIee 3HaueHHe (YHKIIMU Ha IIPOMEKYTKE;

CBOOOIHO OTIEPUPOBATH MOHATHAMU: CTeTIEHHAs (PYHKIMS C HATYPaJbHBIM M LEJIBIM ITOKa3aTesieM, rpaduK CTeleHHOH (QYHKIMH C HATYPaJIbHBIM U LIEJIBIM TT0Ka3aTeseMm,
rpaduk KOpHs N-0l cTerneH: Kak QyHKIMU 00OpaTHO# CTETIeHN C HaTypaJibHbIM T10Ka3aTeeM;

OIIEepUPOBATH MOHATHAMU: JIMHEHHAs, KBaApaTUUHAS ¥ JPOOHO-JIMHEIHAs (YHKIMH, BBIOJIHATH JJIEMEHTAPHOE UCCIEAOBAaHNE U IIOCTPOCHUE UX TPA(UKOB;

CBOOOIHO OTIEPUPOBATH MOHITHAMHU: MOKa3aTebHas U JiorapudmMuueckas GyHKIHUH, UX CBOHCTBA U Tpa)MKH, UCTIONH30BATh UX rpadUKH AJIs P elICHHs ypaBHEHUH;

CBOOOIHO OTIEPUPOBATH MOHSATHAMH: TPUTOHOMETPHUYECKAsE OKPYIKHOCTb, ONPE/ICICHIE TPUTOHOMETPHYECKUX (DYHKIMI YUCIOBOTO apryMeHTa;

UCTIONB30BaTh TPpadMKy (GPyHKIMH AT UCCIEAOBAHNS MPOLECCOB M 3aBUCMMOCTEH NPH PELICHUH 3a/1ad U3 APYTHX YIeOHBIX IMPEIMETOB U PEaIbHON KHU3HHU, BHIPAXKATh
(opMyslaMy 3aBHCUMOCTH MEXIY BETHIMHAMU;

Hauyaja MaTeMaTH4ecKOro aHajn3a:

CBOOOIHO OIEPUPOBATH TOHATHAMHU: apudMeTHdyeckas W TeoMeTphuecKas Hporpeccusi, OSCKOHEYHO yObIBaromasi reoMeTpuYecKas MpOTpeccHsi, JHHEHHBIH H
9KCTIOHEHIIMANIBHBII pOCT, POpMyJIa CIOXKHBIX MIPOLEHTOB, UMETh IIPEACTaBICHNE O KOHCTAaHTE;

UCTIONIB30BATh MPOTPECCHH JUISl PEIICHUS pEaIbHBIX 33ad MPUKIIAIHOTO XapakTepa;

CBOOOIHO OIIEPHPOBATh MOHATHSIMU: MIOCIIEA0BATEILHOCTD, CIIOCOOBI 3a/IaHHsI MOCIIE0BATEIbHOCTEH, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIIEA0BATEIbHOCTH, TOHUMATh
OCHOBBI 32POXKACHHS MaTeMaTHUECKOTO aHaIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX;

CBOOOJIHO OTIEPUPOBATH MOHSITHSMH: HETIPEPhIBHbIC (DYHKIMH, TOUKH pa3pbiBa rpaduka GyHKIMU, ACUMOTOTHI rpadrka QyHKINY;

CBOOOJIHO OTIEPUPOBATH MOHSITHEM: (DYHKIIUS, HEIPEPhIBHAS HA OTPe3Ke, IPUMEHITh CBOICTBA HEMPEPHIBHBIX (QDYHKIMHI JUIsl pEILIeHNs 3a/1a4;

CBOOOJIHO OTIEPUPOBATH MOHSATHSAMHE: MIEpBasi U BTOpasi MPOU3BOIHbIE (DYHKIIUH, KacaTelbHas K rpaduky QyHKInm;

BBIYHCIIATH POM3BOAHBIE CYMMBI, IIPOU3BEICHNUS], YACTHOTO U KOMITO3ULIUH ABYX (DYHKIIMH, 3HATh IPOU3BOIHBIE DJIEMEHTAPHBIX (DYHKIIHIA;

UCIIONIb30BaTh T€OMETPUUECKUN M (PM3MUECKUH CMBICIT IIPOU3BOIHON /TSI PEIISHHS 3a/1a4.

MHokecTBa U JIOTHKA:

CBOOOIHO OTIEPUPOBATH MOHSATHIMH: MHOKECTBO, ONIEPAIIMU HA/l MHOKECTBAMH;

UCTIONIb30BATh TEOPETHKO-MHOKECTBEHHBIH ammapat AJIsl OIIMCaHUs PEaIbHBIX MPOLIECCOB U SIBJICHUI, IPH PELISHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEJIMETOB;

CBOOOIHO OTIEPUPOBATH IOHATHSIMU: OIPE/ICIIEHHE, TEOPEMA, YPaBHEHHE-CIICICTBHIE, CBOMCTBO MaTeMaTHUECKOTO 00BEKTA, TOKA3aTeIbCTBO, PABHOCHIbHBIC YPABHEHUS
1 HEPaBEHCTBA.

K koniy o6yuenus B 11 kiaacce o0yJaronuiics MOJIYIHT CISAYIONINE MPEAMETHbIE pe3yIbTaThl IO OT/IEIBHBIM TeMaM pabouelt mporpaMMBbl yaeOHOTO Kypca «Anredpa
Y Hayajla MaTeMaTHYeCKOTO aHaJIn3ay:

Yuciaa v BBIYMCIIEHUSI:



cBOOOJTHO OTIEPUPOBATH MOHATHUSAME: HATYypaJIbHOE U IEJI0€ YUCIIO, MHOXKECTBA HATYPAIBHBIX W HENBIX YHCEIN, UCIIONIB30BaTh MPU3HAKU ACTMMOCTH IenbIX ancen, HOJJ
n HOK HaTypanbHBIX 4ncel JUIsl peleHus 3a1a4, IPUMEHATh anroput™ EBkinna;

CBOOOIHO OTIEPUPOBATH MOHSITHEM OCTaTKa MO MOJIYJIIO, 3aIIMCHIBATh HATYpaJIbHBIC YUCIIa B PA3IMYHBIX TO3UIIHOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO OINEPUPOBATH IOHATHSMHU: KOMIUIEKCHOE YHCJIO W MHOXXECTBO KOMIUIEKCHBIX YHCEN, IPEICTaBIIsITh KOMIUIEKCHBbIE YHCIa B aireOpandeckond u
TPUTOHOMETPUYECKOH (popMe, BHIIONHATE apUPMETHYECKUE OTNIEPALH C HUIMU M NU300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHUS M HEPABEHCTBA:

CBOOOIHO OIIEPUPOBATH MOHATUSAMH: HPpPAlMOHANbHBIC, MOKa3aTeJbHbIE M JIOTapU(PMUYECKHE HEPABEHCTBA, HAXOIWTh WX PEIICHHS C MOMOIIBIO PAaBHOCHIIBHBIX
MIEPEX0I0B;

OCYIIECTBILITE OTOOpP KOPHEH MPH PEIICHUH TPUTOHOMETPHUYECKOTO YPaBHEHUS;

CcBOOOJTHO OIEPHUPOBATH MOHATHEM TPUTOHOMETPHUYECKOEC HEPaBEHCTBO, MPUMEHITH HEOOXOMUMBIE (DOPMYIBI AJIS PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX
HEPaBEHCTB;

cBOOOTHO OTIEPHPOBATH MOHATHAMH: CHCTEMa U COBOKYITHOCTh YPaBHEHHUH U HEPABCHCTB, pABHOCHIIEHBIC CUCTEMBI U CHCTEMBI-CIICACTBHUS, HAXOAUTE PEIICHUS CHCTEMBI
)44 COBOKyHHOCTefI palrOHAJIbHBIX, UPPpAUOHAIbHBIX, ITOKA3aTCIIbHBIX U J'IOl"apI/I(bMI/I‘IeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

peuiaTth panyvoOHaJIbHBIC, HWPPALHUOHAJIBHBIC, I[MOKAa3aTCJIbHBIC, HOFapI/I(l)MI/I‘IeCKI/Ie U TPUTOHOMETPHUYCCKUEC YpaBHCHHUA W HEPABCHCTBA, COACpXKAIMUC MOAYJIN H
napameTphbl;

MIPUMEHSTH Ipaduueckue MeTO b JUTs PElICHNs] YPaBHEHUI U HEPaBEHCTB, a TAKXKE 3a/1a4 C apaMeTpaMH;

MOACIMPOBATEL PCAJIbHBIC CUTyallMM Ha SA3BIKC anre6p1)1, COCTaBJIAATh BBIPpAKCHUA, YPAaBHCHHSA, HCPABCHCTBA U HX CHCTEMbI IO YCJIOBUIO 3aa4yud, HCCJICIO0BAThH
MOCTPOEHHBIEC MOJICNIU C MCIIOJIb30BAaHHUEM allapaTa areOpsl, HHTEPIPETHPOBATh NOTYyUSHHBIN pe3yJIbTar.

DYHKUMHU U TPaPUKH:

CTPOUTH TPAPUKH KOMIIO3HUITUHN (DYHKIHIA C TIOMOIIBIO AIIEMEHTAPHOTO HCCIICOBAHUS W CBOWCTB KOMITO3HIINHU IBYX (DYHKIIUH;

CTPOUTH TeOMeTpHUYEeCKIe 00pa3bl YpaBHEHHUH U HEPABCHCTB Ha KOOPAWHATHON TUIOCKOCTH;

CcBOOOTHO OTIEPHPOBATH MOHITHAMH: TPAQUKH TPUTOHOMETPHUICCKUX (DYyHKIIHI;

MPUMEHATh (DYHKIMA JJIST MOACTHPOBAHUS H UCCIICAOBAHUS PEAIbHBIX MPOIIECCOB.

Hauana MaTeMaTH4eCKOT0 aHAJIH3A:

HCIOJIB30BATh MPOU3BOAHYIO JJIA UCCIIEAOBAHUA (byHKL[I/II/I Ha MOHOTOHHOCTB U DKCTPEMYMBI;

HaXOJUTh HaUOOJbIIIEe U HAUMEHbIIIee 3HAYeHMs PYHKIIMHM HETPEPHIBHON HA OTPE3KE;

HCIOJIB30BATh MPOU3BOAHYIO JJIA HAXOXKJIACHUA HAMITYUIIETro pCIICHU B MPUKIAJIHBIX, B TOM YUCJIC COLUAIbHO-OKOHOMUYECKUX, 3aJadax, JIsd ONPEaACIICHUA CKOPOCTHU U
YCKOpeHHUs Tpoliecca, 3a1aHHoro GpopMyInoii uiu rpagukom;

CBOOOIHO OMNEPHPOBATh TOHITUSIMHU: NEPBOOOpa3Hasi, ONpeAENEHHbI MHTErpall, HaXOJAWTh NEPBOOOpPA3HbIE AIEMEHTAPHBIX (YHKIMH M BBIYUCISTH HWHTErpajl Mo
¢dopmyne Herotona-JIeitOnua;

HaXOJWUTh IUIOIIA/HU IUIOCKUX (PUTYp M OOBEMBI TEJ ¢ TIOMOIIBIO HHTETpaa;

HMETh MPEJCTaBICHHE O MaTEMAaTHYECKOM MO/ICIIMPOBAHIH Ha IPUMEpPE COCTaBJIeHHs AN((PepeHINATIBHBIX YPaBHEHUH;

pemars NpUKJagHble 331a41, B TOM YHCIIE COLMAIbHO-?KOHOMHYECKOT0 U (PU3NUECKOT0 XapaKkTepa, CpelcTBaMi MaTeMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanwue pazuerna KOJIMYECTBO YaCOB
aBTOPCKas pa60!{aﬂ KOHTpOJ'H)HBIe pa60T1>1

I'maBa 1. Anre6pa 7-9. IToBTOpeHue 4 - -
I'maBa 2.J/lenuMocTh Yucen 10 10 N1
I'maBa 3.MHorowieHbl. AnredpanyecKue ypaBHEHUS 17 17 N2
I'naBa 4. Cmenens c deticmeumenbHblM HOKA3amenem 13 12 N3
I'nasa 5. Cmenennas Qpynxyus 16 13 N4
I'nasa 6. Iloxazamenvhas ¢hynxyus 11 12 N5
Inasa 7. Jloecapugpmuueckas gpynkyus 17 17 N6
Inasa 8. Tpueonomempuueckue gopmyol 24 22 N7
Inasa 9. Tpueonomempuueckue ypasHeHus 21 21 N8
Tloemopenue 3 7 I'onoBas k. p.

Hmoeo 136 136 9




11 KJIACC

KOJIMYECTBO 4aCOB

HasBanue paszena aBTOpcKas | pabouas | KOHTpoibHBIC paGOTHI

I'maBa 1. Tpueonomempuueckue gpynkyuu 19 19 | N1

I'nmaBa 2. Ilpouzeoonas u ee ceomempuyeckull CMviCi 22 22 | N2

I'naBa 3. Ilpumenenue npou3go0HoU K UCCIe008aHUIO PYHKYUU 16 16 | N3

I'naBa 4. [lepsoobpasnas u unmezpan 15 15 | N4

Inasa 5. Kombunamopuxa 10 10 | N5

I1asa 6. Dnemenmor meopuu 6epossmuHocmetl 9 9 N6

I'nasa 7. Komnnexcnuvie uucna 13 13 | N7

I'nasa 8. Ypasnenus u nepasencmea ¢ 08yms nepemeHHbLMU 10 10 | N8
Ilosmopenue Kypca aneebpol u HA4aL MAMEMAMUYECKO20 AHATUZA 22 22 | Urorosas k.p.
Hmoezo 136 136 |9




ITOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Kcmeuéapno-memamuuecxoe njianupoeanue

Aureopa u Hayaja anaiau3za 10

4 4 B HEJENIO KonTponpHbIX paboT no tiany — 8. Utorosas pabora mo marematuke — 1 .
Bcero 136 vacos.
No Tema Kon- Jara
BO
ypora gacos | [Io mnany dakTHy.
I'n1.4 CreneHb ¢ qeiicTBUTEIbHBIM MoKa3aTeseMm (13 4.)
1 §1 JleiicTBUTENbHBIC YK CIIA 1
2-3 §2 beckoHeuHO yObIBaroIIasi reoMeTpuuecKas mporpeccus 2
4-7 §3 Apudmernueckuil KOpeHb HATypaIbHON CTETIEHU 4
8-11 §4 Crernenb ¢ pallMOHAIBHBIM U JIEHCTBUTEIIbHBIM 4
MTOKA3aTeIISIMH
12 Pemenne ynpaxHeHuit 1
13 Kontponbnas padota Nel o teme 1
« CrerieHb ¢ IeHCTBUTEIHHBIM TTOKa3aTEeIIeM)




I'n.5 Crenennas pynkoms (16 4.)

14-16 §1 Crenennasi pyHKIIMs, €€ CBONCTBA U rpaduK. 3
17-19 §2 B3aumnuo oOparubie pyHKIuU. CrnoxHast QyHKIHS. 3
20 §3 Jpobuo-nuneiinas GpyHKIus 1
21-23 §4 PaBHOCWIbHBIE YPaBHEHUSI U HEPABEHCTBA 3
24-26 §5 HppauumoHanbHble ypaBHEHUS 3
27 §6 HppannonaibHbIe HEpaBEHCTBA 1
28 Pemenue ynpaxHeHun 1
29 Kontponbnas padora Ne 2 mo reme «CreneHHast GyHKIIHS 1
I'n.6 Iloka3zarenbHas pynkuus (114.)
30-31 §1 TlokaszarenbHas (GyHKIHSA, €€ CBOMCTBA U TpaduK 2
32-34 §2 IloxazarenbHble ypaBHEHUS 3
35-36 §3 Iloka3zaTenbHBIC HEPABCHCTBA 2
37-38 §4 Cucrembl MoKa3aTelbHBIX YPAaBHEHUI U HEPABEHCTB 2
39 Pemenne 3amau 1
40 KonTtponpnast padora Ne 3 mo teme «IlokazarensHast GpyHkmms» | 1
I'n1.7 Jlorapudmuyeckas pyuxuus (17 4)
41-42 §1 Jlorapudgmsr 2
43-44 §2 CaoiictBa norapupmoB Perienne TpeyroibHUKOB 2
45-47 §3 Jecsatuunble U HaTypaibHble Jorapudmsl. Dopmyiia 3
nepexona
48-49 §4 Jlorapudmuyeckas GyHKIHs, ee CBOMCTBA U Tpauk 2
50-52 §5 Jlorapudmuyeckre ypaBHEHHUS. 3
53-55 §6 Jlorapudmuyeckre HepaBeHCTBA 3
56 Pemenne ynpaxHeHuit 1
57 KontponbHas padora Ne 4 1o teme 1
«Jlorapupmuueckast GyHKIHSDY
I'n.8 Tpuronomerpuueckue popmyJinl (24 4.)
58 §1 Pannannas mepa yrina 1
59-60 §2 IloBOpPOT TOUKM BOKPYT Hayaja KOOPIUHAT. 2
61-62 §3 Omnpenenenue cuHyca, KOCUHYCa U TAHT€HCa yIa. 2
63 §4 3Haku cuHyca, KOCHHYCa U TaHT€HCa. 1
64-65 §5 3aBHCUMOCTH MEXTy CHHYCOM, KOCHHYCOM U TaHT€HCOM 2
OJTHOTO W TOTO XK€ yTia
66-68 §6 TpuroHoMeTpru4YecKre TOKIAECTBA. 3
69 §7 CuHyc, KOCUHYC U TaHT€HC YTJIOB Ol U -0l. 1
70-72 §8 DopMyIibl CIOKEHUS. 3
73 §9 Cunyc, KOCHHYC ¥ TaHT€HC JBOWHOTO yTjia 1




74 §10 CuHyc, KOCUHYC ¥ TaHI'€HC IIOJJOBUHHOTO yTja 1

75-76 §11 ®opmynsl npuBeaECHUS 2

77-78 §12 Cymma u pazHocTh cuHycoB. Cymma ¥ pa3HOCTh 2
KOCHHYCOB

79 §13 [IpousBeneHne CHHYCOB U KOCUHYCOB 1

80 Pemenue ynpaxaenuit 1

81 Kontponbnas padota Ne 5 mo teme 1
«Tpuronomerpudeckue GOpMyIIbD

I'n.9 Tpuronomerpuyeckue ypaBHenus ( 21 1)

82-84 §1 YpaBHeHHe cos X = a 3

85-87 §2 YpaBHenue Sin X = a 3

88-89 §3 YpaBHenue tgx =a 2

90-93 §4 TpuronomeTpuveckrue ypaBHEHUS, CBOASIINECS K 4
anredpandeckuM. OTHOPOTHBIC U JINHEHHBIC YpaBHEHHS

94-95 §5 Metoibl 3aMeHBI HEM3BECTHOTO U PA3IOKCHUS Ha 2
MHOHUTEJIH.

96 MeTo[1 OlleHKH JICBOI U TIPaBOM YacTeit 1
TPUTOHOMETPHUYECKOTO YPABHEHUS

97-98 §6 CucTeMbl TPUTOHOMETPUYECKUX YPaBHEHUN 2

99-100 §7 TpuroHoMeTpuueCKre HEPaBEHCTBA. 2

101 Pemenue ynpaxHeHuit 1

102 KonrtponbHas pabora Ne 6 o Teme 1
«TpuroHomeTpuyecKre ypaBHEHUS»

I'a.2 Jequmoctsb uncea (10 u.)

103-104 | §1 [onsarue nenmumoctH. JleeHne CyMMBI B TPOU3BEACHUS 2

105-106 | §2 JlenmeHue ¢ 0CTaTKOM 2

107-108 | §3 IIpusHaku qeTUMOCTH 2

109-110 | §5 Pemrenue ypaBHEHHIA B IIEIBIX YHCIaX 2

111 Pemenue ynpaxHeHuit 1

112 KontponbHas pabora Ne7 o teme «/lenumocts uncem» 1

I'n.3 MHuorouwiensl. Aiuredpanyeckue ypapuenust (17 1)

113-114 | §1 MHOTOWIEHBI OT OJJHOTO MMEPEMEHHOTO 2

115 §2 Cxema I'opHepa 1

116 §3 MHuorouneH P(x) u ero kopens. Teopema besy 1

117 §4 Anrebpamdeckoe ypaBHeHHEe. CIeICTBHS U3 TEOPEMBI 1
bezy

118-120 | §5 Pemenue anreOpandecKux ypaBHEHHUI pa3IOKEHUEM Ha 3




MHOXHUTCIIN

121 §6 JlenuMoCTh ABYUYJICHOB X"+a" ga x+a 1

122 §7, 8 Cum. MHOTOUIEHBI. MHOTOYJICHBI OT HECKOIBKUX 1
MIePEeMEHHBIX

123-124 | §9 ®opmyIibl COKPAIIEHHOTO YMHOXEHUS JJIsI CTAPIIINX 2
creneneil. bunom HeroTona

125-127 | §10 Cucremsbl ypaBHEHUI 3

128 Pemenue ynpaxHeHuit 1

129 Kontponbnas padota Ne 8 mo teme 1
« MHorounensl. AnreOpanyeckue ypaBHEHUS »

130 [ToBTOpeHue

131 [ToBTOpEeHUE

132 HToroBas padoTa mo MmareMaTHKe

133-134 | §12 MuoxecTBa 2

135-136 | §13 Jloruka 2




11 KIIACC

Kanem)apno-memamuuecxoe nianupoeanue

136 u.

Auire6pa u HayaJsia anaauza 11
4 4y B HEZIETIO

KontponbsHabIx padot no riany — 8.
Urorosas pabora no matematuke — 1 .

No Tema Kon-Bo I[aTa
ypoka JacoB ITo nnany ‘ dakTuy.
I'a.1 Tpuronomerpuyeckue pynxuuu (19 )
1-2 §1 ObnacTh onpeeraeHus: 1 MHOKECTBO 3HAUCHUM 2
TPUTOHOMETPHUYECKUX (PYHKITHIA
3-5 §2 YeTHOCTH, HEUETHOCTb, IEPUOAUIHOCTD 3
TPUTOHOMETPHUYECKUX (PYHKITHIA
6-8 §3 CroiicTBa (PyHKIIMK y=COS X U €€ TpauK 3
9-11 | §4 CaoiicTBa QpyHKIUH Y= sin X U ee Tpaux 3
12-13 | §5 CnoiicTBa (hyHKIIMU y=tg X U ee rpadux 2
14-16 | §6 O6patHbie TpUrOHOMETpUUECKUEe QYHKITUN 3
17-18 | Pemenue ynpaxHeHui 2
19 KonTponbnas padota Ne 1 o Teme «Tpuronomerpuyeckue 1
GbyHKIMN
I'n.2 Tlpon3BoaHasi M ee reOMeTPHYCCKHIT cMBbIC (22 1)
20-22 | §1 Ilpenen mocinenoBaTEILHOCTH 3
23-24 | §2 Ilpenen pyHKIAH 2
25 §3 HenpepriBHOCTH (yHKIMU 1
26-27 | §4 OnpeneneHue MPOU3BOTHON 2
28-30 | §5 Tpasmia muddhepeHIPOBAHMS 3
31-32 | §6 IIpousBoaHas cTeneHHON PyHKIUN 2
33-35 | § 7 [Ipou3BoHBIE 3TIEMEHTAPHBIX (PYHKITHI 3
36-38 | §8 I'eomeTpuvecknii CMBICI IIPOU3BOTHOM 3
39-40 | Pemenue ynpaxHeHHH 2
41 KontponsHas padora Ne 2 o Teme «IIpousBoanas u ee 1
F€OMETPUYECKHUM CMBICI
I'n.3 IlpumeneHne NpoU3BOHOM K Mccae10BaHuI0 QyHKIuH (16 1)
42-43 | §1 Bospactanue u yObIBaHUE (PYHKIUH 2
44-45 | §2 DxcrpemyMbl GYHKINN 2
46-48 | §3 Haubonpbiee 1 HAaMMEHbIEE 3HAYCHUS (DYHKIIMU 3
49-50 | §4 IlponsBoaHAast BTOPOTO MOPSIKA, BEITYKIOCTh U TOUYKH 2
neperuda




51-54 | §5 Iloctpoenue rpadukoB QyHKIHIHA 4

55-56 | Pemenue ynpaxxHeHHi 2

o7 KonTponbnas padora Ne 3 o teme «IIpumenenue 1
MPOM3BOAHON K MCCIIEOBAHUIO (DYHKIIMI»

I'n1.4 llepBoo6pa3nas u marerpan (15 4.)

58-59 | §1 IlepBooOpa3zHas 2

60-61 | §2 IIpaBuiia HaxOXKIEHHS TEPBOOOPA3HBIX 2

62-64 | §3 ILmomanb KpUBOJIMHEHHOU Tpaneuu. IHTerpai u ero 3
BBIYHCIICHUE.

65-67 | §4 Brruncnenue miomaaeil GUryp ¢ moMoIIbio HHTErPaioB 3

68 §5 [lpuMeHeHne HHTETPaTIOB [T pelIeHus pu3nueckux 3axad | 1

69 §6 [pocreiimue nuddepeHnnanbHble ypaBHEHHUS 1

70-71 | Pemienue ynpaxxHeHUN 2

72 KonTponbnas padora Ne 4 o treme «IlepBoobpasnast u 1
UHTErpam

I'n.5 Komounaropuka (10 4.)

73-74 | §2 IlpaBwmiio npou3BeacHUs. Pa3mereHus ¢ moBTOPCHUSIMHU. 2

75-76 | §3 IlepecTaHoBKHM 2

77 §4 Pazmerienus 6e3 NOBTOpEHU 1

78-80 | §5 Coueranus 6e3 noBropeHuii u 6MHOM HploTOHA. 3

81 Pemenne ynpaxHeHuit 1

82 KonTpomnbras padora Ne 5 mo teme «KomOuHaToprkay 1

I'1.6 DnemenThbl TEOpuM BepositHOcTel (9 4.)

83-84 | §1 BeposTHOCTB COOBITHS 2

85-86 | §2 CrnoxeHue BEepOSTHOCTEH 2

87 §3 YcnoBHas BeposiTHOCTh. He3aBUCHUMOCTD COOBITHIA 1

88 §4 BeposTHOCTH MPON3BECHHS HE3aBUCHUMBIX COOBITHIA 1

89 §5 ®opmyina beprymm 1

90 BeposiTHOCTB TpOn3BeIeHNsT HE3aBUCHUMBIX COOBITHI 1

91 Kontponbras padota Ne 6 o Teme «IIeMEHTHI TEOPUH 1
BEPOSITHOCTEN

I'n.7 Kommiiekcusblie uncia (134)

92-93 | §1 Ompenenenne KOMIUIEKCHBIX uncen. CloxeHue u 2
YMHO)KEHHE KOMITJICKCHBIX YHCETI.

94-96 | §2 KommiekcHO-ConpsbKeHHbIE uncina. Moyb KOMITJIEKCHOTO | 3
yrcna. Onepanuy BBIYUTAHUS U JICTICHUS.

97-98 | §3 'eomeTpuueckast HHTEpIPETALUs KOMIUIEKCHOTO YUCIIA. 2

99 §4 Tpuronomerpudeckasi ¢opMa KOMIUIEKCHOTO YnCa 1




100- §5 YMHOXEHHE U ACICHNUE KOMIUICKCHBIX YHCell, 3alMCaHHBIX B | 2

101 TpUroHomeTpuueckoi popme. @opmyina Myaspa

102 §6 KBampaTHoe ypaBHEHHE C KOMIUIEKCHBIM HEU3BECTHBIM. 1

103 Pemenune ynpaxuenuit 1

104 KonTponbras padota Ne 7 mo teme «KoMIuiekcHbIe unciay 1

I'n1.8 YpaBHeHusi u HepaBeHCTBa ¢ AByMsI nepeMeHHbIMHU (10 41.)

105- | §1 JIuneiiHble ypaBHEHHS U HEPABEHCTBA C ABYMS 3

107 [IEPEMEHHBIMH.

108- | §2 HenuneiiHble ypaBHEHHS U HEPABEHCTBA C IByMsI 3

110 NepeMEHHBIMHU

111- | §3 YpaBHeHUs 1 HEPABEHCTBA C IByMS IEPEMEHHBIMH, 2

112 CoJIep KaIKe MmapaMeTpsbl

113 Pemmenue ynpaxHeHHi 1

114 KonTponbnas padota Ne 8 mo teme «YpaBHeHUs 1 HepaBeHCTBA | 1
C IByMsl IEPEMEHHBIMI)

HToroBoe noBTopeHne Kypca ajred6pbl 1 MaTeMaTHYeCKOro aHajau3a (22 u.

115- | BBIPAXXEHUSA U ITPEOBPA3OBAHUSA (4 4.)

118 CreneHs ¢ JENCTBUTENBHBIM ITOKA3aTEIEM. 1
Jlorapudm. 1
CuHyc, KOCHHYC, TAHT'€HC, KOTaHT'€HC. 1
ITporpeccun 1

119- | YPABHEHNA N HEPABEHCTBA (8 u.)

126 Pemenue nokazarenbHbIX YpaBHEHUM 1 HEPAaBEHCTB 2
Pemenue norapudmuueckux ypaBHEHUI U HEPABEHCTB. 2
Pemrenne TpuroHOMETpUYECKUX ypPABHEHUI 2
Pemenne cucreM ypaBHEHUIN U HEPABEHCTB. 2

127 OO6nacTp ornpeieNeHus] U MHOXKECTBO 3HaYCHUN (PYHKLIUU 1

128 WccnenoBanue GyHKIIUN C TTOMOITHIO TPOU3BOTHOM 1

128 [TepBooOpazHas 1 HHTErpal 1

130- | Pemenne TeKCTOBBIX 3a1a4 2

131




132-

Hmoeosas konmpoavHas paboma

133
134 AHaJn3 UTOrOBOM KOHTPOJIBHON pabOThI
135- | Pemenue ynpaxHeHHM

136







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. Komsarun FO. M., Tkauésa M. B., llabyraun M. U. u ap. AnreOpa u Hadana
MaTteMaTrueckoro ananusa. 10 kimacc. ba3oBbiil 1 yriryOnEHHbIN ypOBHH

2. Komsrun FO. M., Tkauésa M. B., lllabyann M. U. u ap. AnreOpa u Havana
MareMaTthuyeckoro aHanmsa. 11 knacc. ba3oBblit v yriryOJIEHHBIA YPOBHHU

3. [adynun M. 1., Tkauésa M. B., ®énopora H. E. u np. Anrebpa u
Hayajla MaTeMaTU4ecKoro aHanusa. Junakruueckue Mmarepuaisl. 10
KJ1acc. Yri1yOn€HHbIN ypOBEHb

4, Tkauéra M. B., ®énoposa H. E. Anrebpa u Hadana MaTeMaTHYECKOTO aHAJIK3a.
Temaruueckue tectol. 10 kiacc. ba3zoBslii u yriyOa€HHBIN YPOBHU

5. @®énoposa H. E., TkauéBa M. B. AnreOpa 1 Hayana MaTeMaTU4ECKOr0 aHAIH3a.
Meroanueckue pekomenaanuu. 10 kimacc

6. [abyunun M. 1., TkauéBa M. B., ®Enoposa H. E. u np. Anrebpa u
Hayajia MaTeMaTH4ecKoro ananusa. Junaktuueckue Mmatepuaisl. 11
KJ1acc. Yri1yOn€HHbIN ypOBEHb

7. TxauéBa M. B. Anrebpa 1 Hayasia MaTeEMaTUYECKOT0 aHalu3a. TeMaTudecKkue TeCTHI.
11 knacc. ba3oBblit 1 yriyOaEHHBIN ypoBHU

8. ®énoposa H. E., Tkauésa M. B. Anre6pa 1 Hauajga MaTeMaTH4YECKOr0 aHAJIN3A.
Meronunueckue pekomenganu. 11 kimace

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



