AHnHomayus K padoueii npozpamme

y4eOHOro MpeMeTa «AJredpa U HaYajIa MaTeMaTHYeCKOro aHAJIU3a.»

PaGouass mporpamma yueOHOro mnpeamera «AnreOpa M Hadajga MaTeMaTH4YECKOIO
aHaju3a. YTIyOJICHHBI YpOBEHB» 00s3aTeNIbHOM mpeaMeTHol obmactm «MartemaTtuka u
uHpopmaTuka» pazpaboraHa B coorBeTcTBHU ¢ MyHKTOM 18.2.2 ®I'OC COO u peanusyercs 2
roga c 10 mo 11 kuacc.

- s 10 ximacca B 00beMe 136 yacoB B rof, 4 yaca B HEJEIIO;
- s 11 ximacca B o0bemMe 136 yacoB B roj, 4 yaca B HEZEIIIO;

Pabouas mporpamma paspaboTaHa y4yHTeJIeM MaTEMAaTUKH B COOTBETCTBHU C TOJOXCHHEM O
pabouux mporpamMmax U ONpenessieT OpraHu3aluio 00pa3oBaTeIbHON 1EATENbHOCTH YUUTENs B
IIKOJIE [0 ONpPEEICHHOMY YU4eOHOMY IIpEeIMETY.

Pabouas nporpamma yuebnoro npeameta ssisercs 4yactbio OOIT COO onpenensroreii:

- Co/IepKaHMUE;

- IJTAaHUPYEMbIE Pe3yJIbTaThl (IMYHOCTHBIC, METANIPEAMETHBIC U TTPEIMETHBIC);

- TeMaTHYeCKoe MIAHUPOBAaHUE C YUeTOM pabodeil mporpaMMbl BOCIIUTAHUS U BO3ZMOXKHOCTBIO
ncnonb3oBanus DOP/LIOP.

PabGouass mporpamma oOCyXJieHa M TIPUHATA PEHICHUEM METOJUYECKOTO0 OOBEIUHEHUS H
corjacoBaHa 3aMeCTUTeNIeM AUPEKTOpa Mo yueOHO-BocmuTaTeNnbHoi pabote MBOY

«COI Nel9» r.bpsancka

Hara: 28.08.2026
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MHNOACHUTEJBHASA 3AIINCKA

VYueOHblii Kypc «AureOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HauOosee 3HAYMMBIX B IIPOrpaMMe CpPEAHEro ooOmiero oOpa3oBaHMs, IOCKOJIbKY, C OIHOM
CTOPOHBI, OH O0ecleYuBaeT MHCTPYMEHTAIbHYI0 0a3zy Ul H3y4eHHs BCEX €CTECTBEHHO-
Hay4YHbIX KYpPCOB, a C JpPYroi CTOpPOHBI, (POPMUPYET JIOTHYECKOE M aOCTPAKTHOE MBIIIJICHHUE
o0yyaroIuxcss Ha YypOBHE, HEOOXOIMMOM Ui OCBOCHMsS MH(OPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUHU, CIIOBECHOCTH M JPYIHMX JAUCHUIUIMH. B pamkax paHHoro y4eGHOro Kypca
oOydaroluecss OBJAJEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
(bopMyIHMpyeT CBOU OCTHKEHUS B MaTeMaTHUeCKoi (opme.

VY4eOHblil Kypc anredOppl M HayaJl MaTeMaTHYECKOro aHAJIM3a 3aKJIa/bIBA€T OCHOBY IS
YCIIEIHOTO OBJNAJICHUS 3aKOHaMH (DU3MKH, XUMHH, OWOJIOTHUH, TIOHMMAaHHUS OCHOBHBIX
TEHJACHLIMHA pPa3BUTHSI DKOHOMUKHM M OOLIECTBEHHOM J>XU3HHU, I03BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOIHMSX, YBEPEHHO HCIOJIb30BaTh UX I
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiageHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKUHUSMHU aireOpbl 1 MaTeMaTU4YECKOro aHalIu3a
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAThb
YTBEPXKJICHHSI ¢ IOMOIBIO MHAYKIMHU U PACCYKAATh JAEIYKTUBHO, UCIOJIb30BaTh 0000IIEHUE U
KOHKPETH3aIMio, abCTparupoBaHUWE W aHANOTHIO, (OpPMHUPYET KpeaTUBHOE M KPUTHYECKOE
MBIIUICHHUE.

B xonme m3ydeHus yueOHOro kypca «AnredOpa M Hadajga MaT€MaTHYECKOTO AHAIHU3a»
oOyyarolmuecsi TMOJy4aloT HOBBIM ONBIT peIleHHs TNPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOIO
IIOCTPOCHHS MAaTEeMaTHYECKMX MOJEJIEH pEaJbHbIX CUTYallMid, WHTEPIPETALHUU IOJyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ MpUMEepaMu MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAyKe U
UCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMHU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIll Kypc 00JamaeT 3HAYUTEIbHBIM BOCHHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak depe3 y4yeOHBIH MaTepHual, CIOCOOCTBYIOIIMK (OPMHUPOBAHUIO HAYYHOT'O
MHUpPOBO33pEHHUs, TaKk U uepe3 crnenupuky y4deOHOH  JesATeNbHOCTH, TpeOyromen
MNPOJODKUTEIPHON  KOHUEHTPAallMd  BHUMaHHs, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJY4YEHHBIN pe3yibTar.

B ocnoBe meronuku oOydeHus anrebpe M HadajdaM MaTEeMaTUYeCKOro aHalM3a JICXKHUT
JeSTEIIbHOCTHBINA IPUHLUIT O0yUEHUS.

B ctpykType yueOHOro Kypca «Anredpa n Hadana MaTeMaTUYECKOrO aHAIN3a» BbIICICHBI
CIIEYIOIINE COJEPIKATENbHO-METOAUYECKHE JUHUM: «YUucina u BbUUCIEHUS», «DYyHKIUU U
rpadukn», «YpaBHEeHHs U HepaBeHCTBa», «Havyana maremaTrueckoro aHanuza», «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE cOzEp)KATEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT 00Oy4eHMsI Ha ypOBHE CPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSISA IPYyT
Jpyra M TOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMHM M paszznenaMu. JlaHHbBIH y4eOHBIH Kypc
SBIISICTCS MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHSET B cebe colep)KaHHEe HECKOJIbKUX
MaTeMaTHYeCKUX JUCLMIUIMH, TAKMX Kak anreOpa, TPUTOHOMETpUs, MaTeMaTHYEeCKUM aHaiu3,
TEOpHsl MHOXKECTB, MaremMaThyeckas joruka u gpyrue. [lo mepe Toro kak oOydaromiuecs
OBIIICBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCJIeI0BaTeIbHO
dopMHpyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOENb pealbHOM

CUTyallld, MPUMEHATh 3HAHUS, MOJTY4YCHHbIE MPU H3YYEHHUU Y4eOHOro Kypca, A peleHUs
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CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPEeTHPOBATh
CBOM OTBET.

CopepxatenpHO-MeTOAMYEeCKast ~ JMHUSA ~ «Yucna W BBIYMCICHHS»  3aBepIIaeT
dbopMupOBaHNUE HABBIKOB HCIIONB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOoe ObLIO HAayaTo Ha
YpPOBHE OCHOBHOTO 001iero obpaszoBanus. Ha ypoBHe cpeanero oOrero odpazoBaHus 0coboe
BHUMaHHE yjaemsieTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOIIUX B
ce0si MCIONBb30BAHKUE PA3IMYHBIX (POPM 3alUCH YHCIIa, YMEHHE JIeNaTh MPHUKUAKY, BBIIOIHATH
npuOIMKEHHBIE BRIYUCIICHUSA, OLICHUBATh YHCIIOBBIC BHIpAXKEHUS, pad0OTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYalOUIMMCS MHOXECTBA HATYpPaJbHBIX, LIENBbIX, PAllMOHAIBHBIX U
JCCTBUTENBHBIX YHCEN JOTOJHAIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaxmoMm U3 3THX
MHOECTB PaCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JICTICHUE
HAIEJIO, OMNEPUPOBAHHE OCTaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEeN, OcoOble CBOMCTBa
paloHaIbHBIX U UPPALMOHATBHBIX YHCEN, apu(MeTHYecKue Oorepaluu, a TakKe H3BICUYCHUE
KOpHS  HATypaJbHOM CTENIEHW Ha MHOXECTBE KOMIUIEKCHBIX  uucenl.  bmaromaps
MOCJIEIOBATEIbHOMY — PAacUIMPEHHIO Kpyra HCIOJB3YeMBIX YHCE W 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIs1 PEILICHUS PA3IMYHBIX 3a7a4 (pOopMHUpYyeTCs peACcTaBlIeHUE
0 €IMHCTBE MAaTEeMaTUKH KaK HAyYKH U €€ POJIM B IOCTPOCHUH MOJEIEH pealbHOro MUpPa, HIUPOKO
UCTIONB3YIOTCSl 0000IIEeHIE U KOHKPETH3AIIHSL.

Jluaus «YpaBHEHUS W HEPAaBEHCTBAa» peallM3yeTcs Ha MPOTSHKEHWH BCEro OOydYeHHs Ha
ypoOBHE cpenHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszaene I[Iporpammbl
IPEIyCMOTPEHO peIIeHUEe COOTBETCTBYIOLIMX 3aJadu. B pe3yibrare oOyyaromuecs: OBIaieBalOT
pa3IMYHBIMH  METOJIaMH  pEIICHUS PAlMOHAIBHBIX, HPPAHMOHAIBHBIX, ITOKA3aTeNbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3aad,
cojepxalmx mnapamerpsl. [losyueHHbIE yMEHHS IHIMPOKO MCIOJB3YIOTCS HPU HCCIETOBAHUU
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHON, IPU PELICHUH MPUKIIAAHBIX 33]]a4 U 3ajlad Ha HaXOXJIEeHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKIWU. J[aHHAs coneprKaTelbHas JIMHUS BKIIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéTel No (opmynaM, HpeodpazoBaHUs
paloHaIbHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHHH, a TaKKe BBIPAXKECHUI,
coJepXkalx creneHd M Jorapudmel. braromaps usyueHuro anreOpandeckoro Matepuana
NPOMCXOMUT JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO  MBIIIJICHHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JNEAYKTUBHBIX PAacCyKICHUH, pabOTHl ¢ CHMBOJbHBIMU
dbopmamu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHUs TPAKTHUYECKUX U €CTECTBEHHO-
HAYYHBIX 3a][a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxaTenpHO-MeToAMYecKast TUHUS «DYHKINU U TpaQuKM» TECHO TEPETUIeTaeTCsl C
IPYTUMH  JIMHUASMH ~ y4eOHOTO  Kypca, IOCKOJIbKY B  KAaKOM-TO  CMbICIEe — 3a7aér
[OCJEI0BATEIbHOCTh  M3yuUeHHsl  MaTepuana. V3ydyeHue  CTENEHHOW, TMOKa3aTeNbHOM,
JIOTapUPMHUUECKON ¥ TPUTOHOMETPUIECKUX (DYHKITHA, HX CBOWCTB M TPAPHUKOB, HCIIOJIL30BAHHE
GYHKOMA JUIs pemieHus 3ajad U3 JpyruX Y4eOHBIX TPEJIMETOB WM PEalbHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C pEeIIeHUEeM ypaBHEHMH W HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHUE yaemsercs (OPMHUPOBAHUIO YMEHHUS BbIpaXkaTh (popmysiamu
3aBHCUMOCTH MEXIYy Pa3IUYHBIMU BEIMUYMHAMH, HUCCIIEI0BATh MONyUYeHHbIE (PYHKIIMU, CTPOUTH
ux rpadukn. Martepuan STOH COJAEpKATEIbHOW JIMHUM HAIeJIeH Ha pa3BUTHE YMCHHUH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIHUYMHAMHM B Pa3IMYHON (opme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOW. Ero w3ydeHue crmocoOCTBYET pa3BUTHIO



QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHMIO W KOHKpPETU3allWH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHas auHUsA «Hadana mareMaTHueckoro aHain3ay MO3BOJSIET CYIIECTBEHHO
pacUIMpUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAJAHBIX 33/1a4, JOCTYIHBIX 00Yy4aromnMcs,
TaK KaK y HHUX IMOSIBISICTCSI BOBMOXKHOCTh CTPOUTH IpaUKH CIOKHBIX (QYHKIUHN, ONPEACATh UX
HanOOJbIINE M HAUMEHBIINE 3HAUCHUS, BEIUMCIATE TUIOMAAN GUTyp U 00BEMBI TEl, HAXOAUTh
CKOPOCTM W YCKOpEHHs TmpoueccoB. [laHHas copaepkaTenbHasl JIMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeNel peajabHbIX CHUTyaluid, I03BOJISET
HAaXOAWTh HaWIydlllee pElIeHHEe B MPUKIATHBIX, B TOM YHCIE COLUAIbHO-I)KOHOMUYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOT0 aHalM3a CIOCOOCTBYET DPAa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U ucKyccTBe. OOyuaromuecs
Y3HAIOT O BBIJAIOLIUXCS Pe3yJIbTaTax, MOJIYYeHHBIX B XOJI¢ Pa3BUTHUS MaTeMAaTUKH KaK HAyKH, U
00 uXx aBTOpax.

CopnepxatenpHO-MeTOAMYeCKast JHHUA «MHOXKeCTBa M JIOTMKa» BKIIOYaeT B ce0s
9JIEeMEHThl TEOPUM MHOXXECTB U MAaTeMaTH4YeCKOl IJIOTUKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHNUS] MPOHU3BIBAIOT BECh KypC HIKOJBbHON MaTeMaTWKH W MpeiaraloT Haubolee
YHHUBEPCAIBHBINA SI3bIK, OOBEIUHSIOMIMN BCE pa3/ieibl MaTEeMaTHKH W €€ MPUIIOKCHHUH, OHU
CBSI3BIBAIOT pa3HbIe MAaTEMaTHUECKUE TUCIMIUIMHBI U UX MPHIOKEHHUS B eAnHOoe nenoe. [loaromy
BaXHO JIaTh BO3MOXXHOCTh OOydarolmemMycs MOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTHKH M MCIOJIb30BaTh €ro JUIsl BbIpRXKEHUS CBOUX MbIcied. Jlpyrum
BR)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKW CJEeIyeT MPU3HATh CBOWCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH W  CJEOBaHWE OINPENEIEHHBIM TMpaBHJIAM TIOCTPOCHHUS  JIOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTHYeCKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO
MBILIEHHUS] 00YYaroIUXCsl, TTO3BOJISIET UM CTPOUTH CBOM PAaCCYKJIEHHsI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yuebHOM Kkypce «Anrebpa M Hauyala MaTeMaTHMYECKOTO aHalIM3a» HPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOIO  MOJEIMPOBAHHUS,  KOTOpblE  MpPHU3BaHbl  CHOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOEHMUS MoJIeNIell pealbHbIX CHTyallMd, HMCCIEIOBAHUS 3THUX
MOJIeNiell C TOMOIIBI0 ammaparta aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEPIpETaluu
MOJTYYCHHBIX PE3yJIbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXIBIM M3 Pa3[eliOB MPOTPAMMBL,
MOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIUPOKO MCIONB3YeTCs I PELICHUs MPUKIIAJIHBIX
3agad. Ilpu pemeHMM peanpHBIX NPAKTUUYECKUX 337a4  OOydYaroliuecss pa3BHBAIOT
HaOJIIOIaTeIbHOCTh, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIH30BATh
aHAJIOTHIO, 0000IaTh W KOHKPETH3MPOBATH Mpodiemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 3a/1a4 OpraHU3yeTcs B MPoLecce U3yUeHHs BCEX TeM y4eOHOro
Kypca «AnreOpa u Hayajia MaTeMaTHYECKOTO aHAITU3a.

Ha m3y4enne yueOHOTO Kypca « Anredpa v Hayajga MaTeMaTHIeCKOTO aHaJIM3a» OTBOJAHUTCS
272 4aca: B 10 xmacce — 136 wacoB (4 gaca B Henmento), B 11 kmacce — 136 yacoB (4 daca B
HEJIETTIO).



COAEPKXAHUE OBYUYEHUA

10 KITACC

Yuciia 1 BBIYMCICHUSA

Panyonanenele uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33/1a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUMN U PEATIbHOW KU3HU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalyoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMHU 4YHCIaMH. MOAysb IAEHCTBUTEIBHOIO YMCIAa U €r0 CBOMCTBA.
[TpuOnm>k€HHbIE BBIYMCIICHUS, I[IpaBWJIa OKPYIJIEHUs, IPUKUIKA U OLEHKa pe3yJibTaTa
BBIYMCIICHUM.

Crenenb ¢ nenbiM nokasatenem. bunom Herotona. VMcnonbs3oBanue noaxoasieit popmbl
3alACU ACUCTBUTEIBHBIX YUCEI JUI PEIICHUS IPAKTUYECKUX 3aa4 U IPEICTABICHUS JaHHbIX.

ApudmeTnuecknii KOpeHb HaATypaJbHOW CTENIEHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypaJibHbIE JTOTapu(MBbI.

CuHycC, KOCUHYC, TaHT'€HC, KOTAHI'€HC YHCJIOBOIO0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorouwiensl OT OJHOM IIEpEMEHHOM. JleleHMe MHOrodjaeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUN, COEPKANX CTENEHU U KOPHH.

UppanuonaneHple  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS  HPPalMOHATBHBIX
YPaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmel.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbl pELIEHUS JIOTapu(MUUIECKUX
YPaBHEHHUHU.

OcHoBHBIE TpUroHOMeTpuyeckne (opmyinel. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPAaBHEHHM.

Pemenne cucreMm JMHEWHBIX ypaBHEHUH. MaTpuma CUCTEMBI JIMHEWHBIX YpaBHEHHM.
Onpenenurenb MaTpULbl 2X2, €ro reOMETPUYECKH CMBICT M CBOWMCTBA, BBIYHCICHHUE €ro
3HAYCHUS, IPUMEHEHUE ONPENCIIUTENS AJI PELICHUs CUCTEMBI IMHEHHBIX YpaBHEHU. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX YpaBHEHUM. McciieqoBanne MocTpoeHHOU
MOJIEJIN C TOMOIIBIO MATPHI] M OIIPEACIIUTEIEH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJEIEH peaJbHOW CHUTYyAlluu C MOMOUIBIO YPAaBHEHHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPAaBEHCTB K DPEIICHUI0 MAaTEMaTHYECKMX 3aJad U
3a[a4 U3 Pa3UYHBIX 00JIacTel HAYKU U pealbHOU JKU3HU.



DOyHKIUM U rpadpuku

Oynkuus, crnocodbl 3anaHus QyHkuuu. B3ammuo obOpatsblie (yHkiun. Kommosuius
¢ynkuuit. I'paduk pyHkuun. JnemeHTapHbBIE TPeoOpazoBaHus rpaduKoB (PyHKITHIA.

OO6nacTtp onpeneneHuss 1 MHOXkecTBO 3HaueHui ¢yHkuuu. Hynu dynkuuu. [IpomexyTku
3HaKonocTossHCTBAa. YUETHble M HeuérHble QyHkuuu. [lepuoanueckue Qynkuuun. IIpomexyTku
MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMbI (pyHKImMH. Hanbomnpinee 1 HauMeHbIee
3HaYeHUs (PYHKIIMU Ha TPOMEKYTKE.

JluneliHasi, KBaZipaTU4YHas U JPOOHO-TMHENHas GyHKLIUHU. DIIeMEHTapHOe UCCIIel0BaHUE U
HOCTPOCHUE UX I'PaPHKOB.

Crenennast GpyHKIHS C HATypalbHBIM M IENBIM TMOKa3zarenem. EE cBoiicTBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHA Nn-Oi CTENeHW Kak (yHKIHH OOpaTHOM CTENEeHH C HaTypalbHBIM
IIOKAa3aTeNIEM.

[Toka3zarenbHas u jgorapudgmuueckas GyHKIMH, UX cBOicTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKUIUH U peIICHUs yPaBHEHHA.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUYECKUX  (PyHKUIMI
YHCIIOBOTO apryMEHTA.

@DyHKLUMOHANIbHbIE 3aBUCUMOCTH B peaJIbHBIX Ipolieccax U ABIeHUsX. I'paduku pealbHbIX
3aBUCHMOCTEH.

Hauyana maTeMaTHuecKoro anajaimusa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BaTeNbHOCTENH. MeTol MaTeMaTH4eCcKoi
WHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —nporpeccud.  beckoHeuHo  yObiBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOILIEH IeOMEeTPHUECKOW MpOrpeccu.
JIuHeMHBIN W OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcnonp30BaHne IPOrpecCHy JUIsl peLIeHHs] pealIbHbIX 3a]1a4 IPUKJIaJHOI0 XapaKTepa.

HemnpepeiBable (yHkumu M ux cBoiicTBa. Touku paspbiBa. AcCUMOTOTHI TpadUKOB
¢ynkuuii. CBoiicTBa (DyHKIMI HENpPepbIBHBIX Ha OTpe3ke. MeToa MHTEpBajOB Ul peEIleHUs
HepaBeHCTB. [IprMeHeHne CBONCTB HENPEePBIBHBIX (YHKLUHM 7S peIIeH s 3a/1ay.

[lepBas u BTOopas npousBoaHbie GyHKIHH. OnpeneneHne, TeOMETpUIECKU 1 HU3HIEeCKUit
CMBICT POM3BOAHOM. YpaBHEHHUE KacaTeNbHOM K rpapuKy QyHKIIUH.

[TpousBoHbIe 3NeMeHTapHbIX QyHKUIUH. [Ipou3BoHAsS CyMMBI, TPOU3BEACHNS, YACTHOTO
¥ KOMITO3UIMU (PYHKIUH.

MHoxecTBa H JIOTHKA

MHOkeCTBO, Onepali HaJl MHOKECTBAMHU M UX CBOMCTBA. Jnarpammel Dinepa—BenHa.
[IpuMeHeHNnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juis ONMCaHUs pealbHBIX IPOLECCOB U
SIBJICHUM, TIPU pEIIEHUH 3a]a4 U3 APYTUX YYEOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIbHBIE YPaBHEHHUSI.

11 KIIACC

Yuciaa 1 BLIYHCTICHUS
Harypanpaple u 1enple uucna. llpuMeHeHWE NPU3HAKOB ACTUMOCTH IIENIBIX YHCEN,
HanOonbImi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),

OCTaTKOB 10 MOAYJIIO, aJITOpHUTMa EBKJ’II/II[a JJIs1 pCHICHUA 3a1a4 B HCJIBIX YK CIax.
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KommnekcHsle uncma. AusreOpandeckas M TpUTOHOMeTpudeckas (opMbl 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTHYecKrue ornepanun ¢ KOMIUIEKCHBIMU duciiamMu. M3o0paxenue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOM tockocTh. @opmyna Myaspa. KopHu n-oii cTenenu us3
KOMILUIEKCHOro uucia. IIpuMeHeHMe KOMIUIEKCHBIX 4YHCeNl Ul pelleHus (U3HYECKUX U
TEOMETPUYECKHX 3aad.

YpaBHeHHUs M HEPABEHCTBA

CucreMa 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIBHBIE HEPABEHCTBA.

O100p KOpHEH TPUIrOHOMETPUUYECKHX YpPAaBHEHHH C MOMOLIbI0 TPUTOHOMETPUYECKON
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyeCKuX HEPaBEHCTB.

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

OcHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIIHOCTEM  pallMOHAJbHBIX,
UPPaLMOHATIbHBIX, [I0KA3aTEIbHBIX U JIOTApU(PMUUYECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEeMaTHMYECKHUX 3ajad U
3ajjay U3 pa3iIMyHbIX O0JacTeld HayKM M PEAIbHOM JKU3HU, HHTEPHpETalus MOJYyYEHHBIX
pe3yJbTaToB.

DyHKIUHN U IpaGUKH

I'padux xomnozuuuu QyHkuui. ['eomerpuueckue oOpas3bl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJMHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

I'paduyeckue MeTOnbl pELIEHUS YpaBHEHMW M HepaBeHCTB. ['paduueckue MeToabl
pelIeHus 3a/1a4 C apaMeTpaMH.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB U PeaIbHON KU3HU.

Hayana maTreMaTH4ecKoro aHajaim3a

[TprMeHeHne MPOU3BOIHON K UCCIEIOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxosxneHne HauOobIIero 1 HAMMEHbIIEro 3HaYeHN I HeTTPEephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIppuMeHeHre NpPOM3BOMHOM [UISl HAXOKJEHHsS HAWIY4lIero pPEIICHHWs B NPUKIAJHBIX
3ajavax, JJIs OINpeAeNeHUS CKOPOCTH U YCKOpPEHUs Mpolecca, 3aJaHHOro (QopMyJsiol HiIu
rpauKoMm.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byuxuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

WHurerpan. ['eomerpuyecknii cMbICa MHTErpaia. BerauciaeHue onpenenéHHoro nHTerpaina
no ¢popmyne Hetorona-Jleitouuna.

[IpumeHeHue wuHTErpaia JUid HAXOXKICHHS IUIOMIAAeH IMIocKUX ¢Uryp M 00bEMOB
F€OMETPUYECKUX TEII.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHH. MaTeMaTnueckoe MOAeIupOBaHNe

peasIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEpEeHIINATbHBIX YPABHEHHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIMTAHMS:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMU  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O0 YJIEHAa POCCHUHCKOro OOIecTBa, MPEICTABICHHE O MaTEMaTHUYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAILHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU H Ha3HAUYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTHYHOCTH, YBAKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCHUIMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYTrUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHME JIYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, Cc(pOpPMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKu W JESTENbHOCTbIO YYEHOrO, OCO3HAHHWE JMYHOTO BKJaJa B IMOCTPOEHHUE
YCTOWYMBOTO OyayIIETO;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ad, peHIeHH, pacCyXIeHUH, BOCIPHUUMYHUBOCTh K
MaTE€MaTUYeCKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTHh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro o0Opa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTABIXA, peTyNisapHas (prU3nUecKas akTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATEITLHOCTHIO,

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIOJII00Us, HHTEpEC K pa3IuuHbIM cdepam
pohecCHOHANBEHOM JEeSITEeNFHOCTH, CBI3aHHBIM C MAaTEMaTHKON U €€ MPHUIOKEHUSIMU, YMEHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oyaymiedt mnpodeccu W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANpaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYphbl, TOHUMAHWE BIUSHUS COLHUAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE TPUPOJHOM W COLHUAIBHOW CpEelbl, OCO3HAHHE
I00ANFHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHEHHE
MaTEeMATHYECKUX 3HAHUN ISl pelIeHUs 3a7ad B 00JacTH OKPY’KAIOIIEH Cpelbl, MIIaHUPOBaHUE
MOCTYIKOB M OIIEHKH UX BO3MOJKHBIX MTOCIEACTBUM IS OKPYKAIOLIEH CPEIbI;
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8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYECKOH HAayKH Kak cQepsl
YeJIOBEYECKON NESATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS [IUBHIIM3ALINU,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MAaTEMaTUYECKOU KYJIbTYpPOU KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTL OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIIBHOCTh HHAUBUAYAJIbHO 1

B IpyIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIE YHHBepPCcaJbHbIe YUeOHbIe AeliCTBUS

ba3zoBrble Jloru4eckue AeiicTBus:

BBISBJISITh M XapaKTEpU30BaTh CYLIECTBEHHBbIE IPHU3HAKM MaTeMaTUYeCKHMX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAYy TMOHATHAMH, (OpPMYyIUpOBaTH ONPEACTCHUS  TOHSATHH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKU, OCHOBAHUA Uil 0000LIeHus u
CPaBHEHHUs, KDUTEPUU IIPOBOJAUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MNPeoOpa3oBHIBATh CY)XICHHS: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHBOpEUYUsS B (akTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, IMpeiaraTb KPUTEpPUU s BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAHHWEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U HHAYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKAECHUH (TIpsiMble U
OT TPOTHUBHOIO), BBICTpaMBATh AapryMEHTALlMIO, MPHUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKIEHHSI U BHIBOJIBI;

BbIOMpaTh CHoco® pemieHus Yy4eOHOM 3ajgaud (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauboJee MNOAXOASAIMM ¢ YYETOM CaMOCTOSTEIbHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbckue 1eHCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIIPOCHI, (UKCUPYIOIIME NPOTHBOpEUHe, NpoOJeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

MPOBOJAMTH  CaMOCTOSITENILHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJIEHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

CaMOCTOSITENIbHO (hOpMYyITUPOBaTh 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM MPOBEIEHHOTO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHNI];

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUIaTh MPEIIIOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSX.

PabGora ¢ undopmanmeii:

BBISBIIATH JE€(PUIMUTH MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U JAJIS
pelIeHus 3a1a4H;
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BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJU3UPOBATb,
CHUCTEMAaTH3UpPOBATh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBICHHUS],

CTpYKTypupoBaTh  WHGOpMAUIO, TMPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiCTBUSA

OO0wmenne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCIIOBUSAMU U LECIAMU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY peUICHHs 3aJayd, KOMMEHTHUPOBATh IOJYYEHHBIN
pe3ynbTar;

B X0/ OOCYX/IEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CYXIEHUSMHU JPYTHMX YYaCTHHUKOB JMAaora, oOHapy»XUBaTh pPa3ivyuue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NpEaACTaBIATL PE3YyJIbTAaTbl PCIICHUA 3aJjadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad TMpe3eHTalud |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIEe YHHBepcaabHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/laud, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, SMOLMOHATbHBI MHTEJJIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ysibTaTa PeIICHUs MaTeMaTHUECKOW 3a/1auu;

IpPEBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh INPH PEIICHUH 3a/a4Md, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¢ YCIOBHSIM, OOBSICHITH TPHIMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHOH pabOTHI Tpu
pelmieHMH Yy4yeOHBIX 3a/ady, NPUHUMATh IeJIb COBMECTHOM JEsATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, pacrpeneniTbh BHIAbI padoT, JOrOBapHBATHCS, OOCYXAATh
MIPOIIECC U PE3yabTaT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNMHOBBIX (popmax paboTel (0O0CykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMHU 4WIEHAaMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOIYKT IO
KpUTEpUsiIM, chOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
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HPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 10 KjacceoOydarOIIMICS TMOIYYUT CICIYIONUE TMPEIMETHBIE
pe3yJbTATHl MO OTIENBHBIM TeMaM pabdoyeil mporpaMMbl y4eOHOro Kypca «Anrebpa M Haudana
MaTEMaTHUYECKOI0 aHaAJIN3a»:

Ymuciia 1 BBIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepruoanYecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATHLHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX U JICHCTBUTEIHHBIX
qKCcell, MOAYJIb I€HCTBUTEIBHOIO YUCIIA;

NPUMEHSTH IpOOH U MPOILEHTHI JAJIsl PEIICHUs IPUKIAIHBIX 3a/a4 U3 PAa3JIMYHBIX OTpaciei
3HaHUI U peabHOM )KU3HU;

MPUMEHSATh TPHUOTMKEHHBIC BBIYHCICHUS, TpaBUja OKPYTJEHUS, MPUKUAKY U OLIEHKY
pe3yJibTaTa BIYMCICHHUI;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJbIM IOKa3aTelieM, HCIOJb30BaTh
NOAXOANIYI0 (OpMY 3amuCH JIEHCTBUTENBHBIX YMCET Ul PElIeHUs MPaKTHYEeCKUX 3a7ad U
MIPEICTABJICHUS TAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPaJIbHOI CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JorapudM 4YHucla, ACCITUYHBIE U HATypajbHbIC
aorapudmsl;

CBOOOZHO ONEpPUPOBATH MOHATHSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHusI U HepaBeHCTBA:

CBOOOZAHO  ONEpUpPOBaTH  MOHATHSAMHU:  TOXKJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS M YPAaBHEHUSI-CIICJICTBUS, PAaBHOCUJILHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IUYHbIE METOAbl PEIICHUS PAIMOHANBHBIX U JIPOOHO-pPAlMOHATBHBIX
YpaBHEHUU, TPUMEHATh METO/I UHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

CBOOOZHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
neasiMu - KodddumueHTaMu, KOPHH MHOTOWICHAa, NPUMEHSTh JIeJIeHHE MHOTOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3aay;

CBOOOAHO OMEpPUpPOBATh TMOHITUSIMH: CHCTeMa JIMHEHHBIX YpPaBHEHUN, MaTpHIIa,
ONpeAeuTeNb MaTpulbl 2 X 2 W €ro TeOMETPHUYECKHUM CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTeNs 2 X 2 Ui BEIYUCIEHUS €r0 3HAYCHUS, MPUMEHSITh OMPEISTUTENH I PEIIeCHUs
CHUCTEMBbI JIMHEHHBIX YypaBHEHUM, MOACIHUPOBATH PEAIbHBIE CUTYallUd C TOMOIIBIO CHUCTEMBbI
JUHEWHBIX YpPaBHEHMM, MCCIIEOBAaTh IOCTPOCHHBbIE MOJEIM C TMOMOIIBI0 MaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOTYYESHHBIN pe3ybTar;

HCIIOJIb30BaTh CBOMCTBA JEMCTBHI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHUI;

BHITIOJHATh  MPEOOPa30OBaHUST YHCIOBBIX BBIPDAKEHUH, COAEpXKAIIUX CTENEHH C
palMoHAIbHBIM [TOKA3aTENEM;

WCIIONIh30BaTh  CBOMCTBAa JjiorapuMOB i NpeoOpa3oBaHUs  JIOTapU(PMUIECKUX
BBIPAXKEHUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
norapuMuUecKUe ypaBHEHHsI, HAXOIUTh UX PELICHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXOI0B

WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;
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IPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue (opMyiasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0Xo1uMble (OPMYIIbI ISl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJENIUPOBaTh pEeaJIbHblE CUTyalluM Ha s3bIKE aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA 10 YCJIOBUIO 3a/add, HCCIIEN0BaThb IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (YHKIMS, CHOCOOBI 3aJaHus (YHKLUHU, B3aUMHO
oOparHble (QyHKUIMH, KOMIO3UIMSA (YyHKIMHA, rpaduk (YHKIHUH, BBIIOJHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHUs] M MHOXKECTBO 3HAYECHUMH
GbyHKUIMY, HYJIM QYHKLUH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OINEpPUPOBATH MOHATUSAMU: YETHbIE U HEYETHbIE (PYHKUMU, NEPUOAUYECKUE
(GYHKINMM, TPOMEKYTKH MOHOTOHHOCTH (YHKIUH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIlIee M HaUMEHblIIee 3HaueHne (PYHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO OINEpPUPOBATH MOHATHSAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTypaJbHBIM W LENBIM IOKa3aTeneM, rpaduk
KOPHS N-0i CTETIeHU KaK ()YHKIUU OOpATHOH CTENICHH C HaTypaIbHBIM MTOKA3aTeIeM;

ONEepUpOBATh NOHATHAMM: JIMHEWHas, KBaJpaTW4Has U JApOOHO-IMHEHHas (yHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJHO OMNEpUPOBATH MOHATUSIMH: MOKa3aTelbHas U jorapupmuyeckas QyHKIUU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX IPA(UKH JIJIsl pEIIeHUs YPAaBHEHUI;

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: TPUTOHOMETPHUECKAsi OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKIMN YHUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpa@uku (pyHKIMHA A7 HMCCIEIOBAaHUS IMPOLIECCOB U 3aBUCUMOCTEN MpuU
pelIeHnH 3a/ad U3 APYTUX y4eOHBIX NMPEAMETOB U PEabHOM KM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BEIMYMHAMY;

Havana maTeMaTH4eCKOIo aHaJIM3a:

CBOOOZHO OINEpPUPOBaTh MOHATUSAMU: apudmeTrnyeckas U reoMeTpuuecKas IMporpeccus,
OeckoHEeUHO yObIBarollasi reoMeTpruecKas porpeccusi, TMHEHHBIA U SKCIIOHEHIIMAIbHBIN POCT,
(dopMyI1a CI0XXHBIX MPOLIEHTOB, UMETh NIPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IPOIPECCUU JUISl PELIEHMSI pEAJIbHBIX 33]a4 IPUKJIaJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh MOHATHSAMHU:  IIOCJIENOBATEIbHOCTh, CIIOCOOBI  3aJaHus
MOCIIeI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKIECHUSI MATEMaTUYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpPEpbIBHBIE (YHKIMM, TOYKU pa3pbiBa Trpaduxa
GYHKIIUHM, aCUMIITOTHI rpaduka GyHKIUY;

CBOOOJHO ONEpUPOBATH MOHATHEM: (YHKIMs, HEMpepbiBHas Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH /17151 peIIeHUs 3a/]1a4;

CBOOOJTHO ONEpUPOBaTh TMOHATHUSMHU: TIepBas W BTOpas NPOM3BOJAHBIE (DYHKIIUH,
KacaresibHas K TpaduKy QyHKIINH;

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, INPOM3BEICHHUS, YaCTHOTO M KOMIIO3MLUU JBYX
(byHKUMH, 3HaTh TPOU3BOHBIC 3JIEMEHTAPHBIX (PYHKLINH;

UCIIO0JIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICI MPOU3BOAHOM ISl pelIeHHs 3a/1au.
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MHoxecTBa H JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;

MCII0JIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN armapar JUisl ONMCAaHUsS peajbHbIX MPOIECCOB
U SIBJICHUM, IPU PEIICHUU 3a/1a4 U3 JPYTUX YYEOHBIX MTPEIMETOB;

CBOOOZHO OMNEpPUpPOBATh MOHITUSIMU: OIpEAeNieHUEe, Teopema, YypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTeNbCTBO, pPABHOCWIIBHBIE ypaBHEHHUS U
HEPaBEHCTBA.

K konmy oOydenus Bll1 kJjacceoOydyarOmMACS IOIYYUT CICAYIONIUE TMPEIMETHBIE
pe3yNbTaThl MO OTACNIbHBIM TeMaM palbouell mporpaMMmbl y4eOHOro Kypca «Anredpa u Havamna
MaTEMaTHUYECKOI0 aHaJIN3a»:

Ymncia 1 BBIYUCIEHUSA:

CBOOOZHO OMEpPUPOBATH TMOHSATUSMHU: HATypajJbHOE U IEJ0oe YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YHCEeN, UCIIOIb30BaTh MPU3HAKU AenuMocTy nenbix yucen, HOJ u HOK
HaTypaJIbHBIX YMCEN IJIsl PEIICHHS 3a1a4, IPUMEHSTh alroput™ EBkinia;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTaTKa 0 MOJYJIIO, 3aIIUChIBATH HATypaJibHbIE YKCIIa
B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOZHO ONEPUPOBATh MOHATHUAMHU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
YHCeN, MPEICTABIIATh KOMIUIEKCHBIC YHCIa B alre0pandeckoil M TPUTOHOMETPUIECKOH (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOAHO  OMEpUPOBaTh  MOHATHSMH:  HMpPPAlMOHANBHBIE,  [OKa3aTelbHbIE U
JorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIbIO PABHOCUIIBHBIX [1EPEXO/I0B;

OCYIIECTBIISATH OTOOP KOPHEW MPU PEIIEHNN TPUTOHOMETPUYECKOTO YPABHEHHUS;

CBOOOZHO OMEpPHpPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSTH
HEo0X0uMBbIe (HOPMYIIBI TSl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYITHOCTb YPAaBHEHUIN U HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHUS] CUCTEMbI U COBOKYITHOCTEH
palfoHaIbHBIX, HpPPAIMOHATBHBIX, TOKA3aTENbHBIX M JIOTapU(MUYECKUX YpaBHEHUU U
HEPaBEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIbHBIE, [IOKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPHUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZep Kalllie MOy U TapaMeTphl;

MPUMEHSTh TpadudecKre METOIBI ISl PEeIICHUs] YPAaBHEHHU 1 HEPAaBEHCTB, a TakKe 3a/1a4
C IapaMmeTpamu;

MOJIEJIMPOBaTh peajibHblE€ CHUTyallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M MX CHCTEMbI IO YCJIOBHIO 3a/layM, HCCIENOBaTh IMOCTPOCHHbBIE
MOJIEJIH C UCIIOJIb30BaHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOyYEHHBIH Pe3yIbTaT.

DyHKIUHA U TPaPUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHU (YHKIUN C IMOMOIIBIO AJIIEMEHTAPHOIO MCCIIEIOBAHUS U
CBOMCTB KOMITO3ULIMU ABYX (YHKIIHIA;

CTPOUTh TeOMEeTpHYecKre oOpa3bl ypaBHEHWH M HEPABEHCTB Ha KOOPAWHATHOU
IJIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATHUSIMU: TPAPUKH TPUTOHOMETPHUIECKUX (PYHKITUH;

NPUMEHSTh QYHKLIUHU AJI1 MOJICTUPOBAHUS U UCCIIEIOBAaHUS pPealbHBIX MPOIIECCOB.

Hauvana maTemMaTH4yeckoro aHajamsa:

UCIIONIb30BaTh IPOU3BOJIHYIO JUIsl HCCIEeNOBaHHWS (YHKIMM HA MOHOTOHHOCTh U
9KCTPEMYMBI;
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HAXOJUTh HaNOOJIbIIIee U HAMMEHbBIIIee 3HaUCHUS (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

MCIIOJIb30BaTh MPOU3BOIHYIO NIl HAXOXKIACHHS HAWIYYIIEro PEHICHHs B MPUKIIATHBIX, B
TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3aJadax, IS ONPENCTCHHS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (OPMYIION HITH rpaduKom;

CBOOOJTHO OTIEpPUPOBATh MOHATUAMU: TIEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
MEepPBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUN ¥ BBIYHCIATH WHTErpasn mo Qopmyne HproToHa-
JleriOnuma;

HAXOJIUTh ILIOUIAIU INIOCKUX QUTYP B 00BEMBI TEJ C TIOMOIIBIO0 HHTETpaIa;

UMETh MPEJCTABICHHE O MaTEeMaTHYeCKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
muddepeHIMATbHBIX YPaBHEHHUI,

peliaTh MPUKIAJHBIE 33Ja49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.
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TEMATHUYECKOE IINTAHUPOBAHHUE
Y4eOHOro nmpeamMera «AJredpa u HayYaJIa MATEMATHYECKOI0 AHAJIU3A. YTJIY0JIeHHbIH YPOBEHb)
10 KJIACC

Ne HaumeHoBaHue pa3ieioB U TeM KoauvectBouacoB  KoOHTpOJILHBIEPAGOTHI  DJIeKTPOHHBbIE (U (PPOBHIE)
n/n NMPOrpaMmblI o0pa3oBaTeIbHbIEPECYPChI

1. [ToBTOpenue Kypca anredpsl 7-9 kiacc 8 1 (BxoaHas) http://fcior.edu.ru
MHOK€eCTBO I€MCTBUTEIILHBIX YHCEI.

5 MHuorousieHbl. PaninoHaibHble YpaBHEHUS 1 20 1 http://www.math.ru
HepaBeHCTBA. CHCTEMBI IUHEHHBIX http://resh.edu.ru/
YpaBHEHUU
ApupMeTHdecKuil KOpeHb N-0il CTEIEeHH.

3 ngg)HI/IOHaHBHLIe yp;)BHeHI/I}I u 21 1 hitp://tcacher.ru

http://teacher.fio.ru
HEPABCHCTBA

4 Oyukuu U rpaduku. CreneHHas GyHKIUS 12 | https://math-ege.sdamgia.ru
C IIEJIBLIM ITOKa3aTeaeM http://alexlarin.net
[TokazarenbHas QyHKIIHS. https://math-ege.sdamgia.ru

5 IMokaszarenbHble yPaBHEHUS U HEPABEHCTBA. 16 1 :

. http://alexlarin.net
CucreMbl ypaBHEHHH.
Jlorapudmuueckas GyHKuus.

6 JlorapumMuueckre ypaBHEHHs U 26 1 http://www.kokch.kts.ru/cdo/
HepaBeHCTBA. CHCcTEeMbl HEPaBEHCTB.

- TpuroHoMeTpUUYECKHE BBIPAKECHHS U 29 | http-//mathege.ru
ypaBHEHUS

g [ToBTOpenme, 0600IIEHNE, 11 | https://math-ege.sdamgia.ru
cucTeMaTu3alus3HaHUuI http://alexlarin.net

OBIIEE KOJIMYECTBO YACOB I10 136 10
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11 KJIACC

Ne
n/n

KoaudecTBo 4acoB
HaumenoBanue pa3jiesioB u

JyekTpoHHbIE (HU(pPOBBIE)
o0pa3oBaTebHbIEpPeCyPCHI

TEMIPOrpaMMbI B KonTpoabHble
cero
padoThI

IIpakTH4eckue
padoThI

[ToBTOpenue Kypca anredpsl 1 HaYas

1 6 1 http://fcior.edu.ru
a"annsa 10 xiacca
I'paduku TpUTOHOMETPUIECKUX
) bynkuii. TpuronomeTpudyeckue 14
BBIpOKCHHS. TPUTOHOMETPUUICCKHE
YpaBHEHUS U HEPABEHCTBA.
HenpepsiBabie ¢pynkiuu. [IponsBoanas. http://www.math.ru
3 UccnenoBanue QyHKIHIA ¢ TOMOIIBIO 18(17) 1
NPOM3BOIHOI http://mathege.ru
http://teacher.ru
3 ITepBooOpasHas 1 HHTETpaI 12 1
p p P http://teacher.fio.ru
HppamnnonansHble, IOKa3aTelIbHbIE U
2 ppatt 24 1 http://resh.edu.ru/
norapuMUUEeCKre HEPABEHCTBA
https: -
6 KoMmmiekcusleuncia 8 1 hitps:/ege- ) .
study.ru/ru/ege/materialy/matematika/
7 HarypanbHble u nensleunciia 1009) 1 http://www.kokch.kts.ru/cdo/
CucreMbl pallMOHAJIbHEIX, )
patt https://math-ege.sdamgia.ru
8 UPPALMOHAIIBHBIX [I0KA3aTENbHBIX U 12(11) 1 )
. http://alexlarin.net
norapu(pMHUECKUX YpaBHCHHM
9 3aa4yy ¢ napaMeTpamu 16 1 http://resh.edu.ru/
9 [ToBTOpenue, o6obmIEeHNE, 16 ) https://math-ege.sdamgia.ru

CUCTEMAaTHU3alUI3HAHUN

http://alexlarin.net
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IHOYPOYHOE INIVTAHUPOBAHMUE 10 KJIACC

Ne
n/
n

Temaypoka

KosmuyecTBOoUua
COB

JlaTa mo
IUIaHy

Jlara
no

dakry

IToBTrOpenue. Pemenne ypaBHEHUN U CUCTEM YPABHEHUN

Pemrenne HEPABCHCTB U CUCTEM HCPABCHCTB

Pemenne HCPABCHCTB C IIOMOLIBIO METOZda UHTCPBAJIOB

Pemenue TeKCTOBBIX 3a1a4

AN AW

CgoiicTBa u rpaduxu QyHKIHIA

Bxoonas xonmponvuas paboma

S [ W [ W N i

MHo:xecTBO JeliCTBUTEILHBIX YHce]a. MHOro4JIeHbI.
PanuonanbHbIe ypAaBHEHUS] M HEPABEHCTBA.
Cucrembl JIMHEHBIX YPABHEHHU I

21

MHo03€eCcTBO, Onepaluy HaJl MHOKECTBAMH M UX CBOMCTBA

Juarpammsl Dlinepa-BeHnHa

10

11

HpI/IMCHeHl/Ie TCOPCTUKO-MHOXKXCCTBCHHOTO aInapara IJisd peucHu 3aaa4d

Parnmonansubie ynciaa. OObIKHOBEHHBIE U IECSITUYHbIE JPOOHU, IPOLIEHTHI,
0OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
Pannonanbublie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOH, TPOIIEHTHI,
OeCKOHEUHbIE IEPUOTUYECKUE IPOOH

12
13

[Ipumenenue npobeit 1 NPOLEHTOB JUIsl peIIeHNs TPUKIAIHBIX 3a7a4

[Ipumenenne qpobeii v IPOIEHTOB TS PEIICHUS TPUKIAIHBIX 3a7a4

14

15

JlelicTBUTENIbHBIC YHCIIA.
PanmonansHble 1 UppallMOHATIBHBIC YK CTIA

ApI/I(I)MCTI/I‘{CCKI/IC onepanuu € JIeCTBUTEIbHBIMHU YHCIaMU

16
17

Mopyine NENCTBUTENBHOTO YHCIIa U €r0 CBOMCTBA

HpI/I6J'II/DKéHHBIe BBIYUCJICHUA, ITpaBUJIa OKPYTJICHUS, IPUKU KA U OLICHKA PE3YyJIbTaTa
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BEIYHCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LEJBIX U IPOOHO-PAMOHAIBHBIX YPaBHEHUH U

18 1
HEPABEHCTB

19 OCHOBHBIE METO/IbI PEILICHUS LIETbIX U IPOOHO-PALMOHAIBHBIX YPAaBHEHUH U 1
HEPaBEHCTB

20 MHoOrouseHs! OT OJJTHON EPEMEHHOMU. [leieHre MHOIrO4JIeHa HA MHOTOWIEH C 1
octaTtkoM. Teopemabesy

21 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera 1

22 PemiennecucreMIIMHEMHBIXY paBHEHU I 1

3 Matpuia cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTesb MaTpULbl 2X2, ero )
FEOMETPUUYECKUN CMBICI ¥ CBOWCTBA; BBIUMCIEHHUE €r0 3HAYCHUS

24 [IpumMeHeHue onpenenuTens s PEIIeHUs] CUCTEMbI TUHEUHBIX YpaBHEHUN 1

25 Pemenne npukitagHpIxX 3a/1a4 ¢ HIOMOLIBIO CUCTEMBI JIMHEHHBIX YPABHEHUN 1

26 Pewienne npukiiagHbIX 3a/1a4 ¢ HOMOLIBIO CUCTEMbI JJUHEHHBIX YPaBHEHUN 1

7 Konmponvnas paboma Ne 1 "Payuonanvusie ypasnenus u nepasencmea. Cucmemoi )
JIUHEelHbIX YpasHeHut"
DyHKIUH U TPaQUKH. 12
CrenenHast QyHKIHS C HeJbIM MOKa3aTeleM

)3 @yHK1Ms, cr1ocoObl 3a1anus GyHKIMU. B3anMHo oOpaTHble GyHKINU. 1
Komnozunusadynkuunit

29 I'paduk pynkumu. dnementapHsie mpeodpazoBanus rpaduKkoB GyHKINN 1

30 OO6nacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHuH pyHkmu. Hymm ¢pyHkimu. 1
[IpoMexyTKkH 3HaK OCTOSTHCTBA

31 Yéruble u HeuéTHbIe pyHKIMU. [lepuoanyeckue GyHKIMH. 1
[Tpomexy TKUMOHOTOHHOCTU (D YHKIIUN

0 MakcumyMbl 1 MUHUMYMBI QyHKIMH. Hanbosbiee 1 HauMeHblee 3HaueHne QyHKIUU |
Ha MPOMEXYTKE

33 JluneliHast, KBagpaTU4Has U JpOOHO-TMHENWHas PyHKIUU 1
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DJIeMEHTapHOE MCCIICIOBAHNE U TTOCTPOSHUE TPpaUKOB THHEHHON U KBaIpaTUIHOM

34 . 1
byHKIMA

35 DNEMEHTapHOE UCCIICIOBAaHUE U TOCTPOCHHE TPa(UKOB TIPOOHO-THHEHHON (YHKIIHH 1

36 Crenens ¢ nenbM nokasareneM. buanom Herotona 1

37 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

38 CreneHHas (yHKIMS C HATYPAJIBHBIM U LIEIBIM MOKa3aTeneM. E€ cBoiicTBa u rpadux 1

39 Koumponvnas paboma Ne 2 "Cmenennas ¢hynxyus. E€ ceoticmea u epagux” 1
ApupmernyecKkuii KOpeHb N-0M CTENeHH. 13
HppauuonajibHbie ypaBHEHHUS

40 Apudmerndeckuii KOpeHb HaTYPaIbHON CTETICHH U €T0 CBOICTBA 1

41 [Ipeobpa3oBanust YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENIEHU U KOPHU 1

42 [TpeoOpazoBaHys YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETICHU U KOPHU 1

43 [Ipeobpa3oBanust YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTENIEHU U KOPHU 1

44 UppanmonansHbie ypaBHeHUs. OCHOBHbBIE METOABI PELICHUS HPPAIIHOHATBHBIX 1
ypaBHEHUU

45 Wppannonanbubie ypaBHeHHs.. OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIBHBIX |
ypaBHEHUU

46 UpparnmonansHbie ypaBHeHUs. OCHOBHBIE METOABI PELICHUS HPPAIIOHATBHBIX |
YpaBHEHUH

47 PaBHOCHITbHBIE TIEPEXO/Ibl B PELICHUN HPPAIMOHAIBHBIX YPAaBHEHUN 1

48 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPABHEHUN 1

49 PaBHOCHITbHBIE TIEPEXO/Ibl B PELICHUN HPPAIMOHAIBHBIX YPAaBHEHUN 1

50 CaoiicTBa U rpaguK KOpHSI n-Oi CTENEeHH Kak (GYHKIIMH 0OpaTHOW CTENEHH C |
HaTYpaJIbHBIM IOKa3aTesleM

51 CgoiicTBa u rpaduk KOpHs n-0if cTeneHu Kak (PyHKIMU 0OpaTHON CTETEHH ¢ 1
HaTYpaJIbHBIM IOKa3aTesleM

5 Koumponvnas paboma Ne 3 "Ceoticmea u epaghux KopHs n-oti cmeneHu. |

HUppayuonanvuvie ypasrenus"

21




IHokasaTeabHasgpynkuus. [lokazarenbHbIeypaBHEHHS

[y
—

53 Crenens ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 CTteneHb C pallMOHAILHBIM MTOKa3aTesieM U €€ CBOMCTBa 1
55 Crenens ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
56 [TokazaTenpHas GyHKIHS, €€ CBOKWCTBA U rpaduk 1
57 Hcnonp3oBanue rpaduka QyHKIUH Ui PELICHUsT YPaBHEHUI 1
58 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUsT ypaBHECHUIH 1
59 [Toka3zarenbHble ypaBHEeHUSI. OCHOBHBIE METO/BI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
60 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0Ka3aTeIbHBIX YPAaBHEHHIM 1
61 [TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/bI PELICHUS I0KA3aTEIbHBIX YPaBHEHUN 1
62 Koumponvnasa paboma Ne 4 "lloxkazamenvnasn gynxyus. Ilokasamenvuvie ypasHenus'" 1
Jlorapupmuyeckaspynkuus. JlorapupMuyecKkneypaBHeHust 18
63 Jlorapudmuucna. CpoiictBanorapupma 1
64 Jlorapudmuucna. CpoiictBanorapupma 1
65 Jlorapudmuncna. CoiicTBanorapupma 1
66 JlecaTuuHble U HaTypalbHbIETOrapu(pMbl 1
67 JlecsiTuuHbIe U HATYpaJIbHBIEIOTapU(MBI 1
68 [TpeoOpa3oBaHUEBBIPAKEHHH, COAEPKALTMXITOTapHUPMBI 1
69 [IpeobpazoBaHMEBBIPAKEHUM, COACPIKANTUXIOTAPUPMBI 1
70 [TpeoOpa3oBaHUEBBIPAKEHHH, COAEPKALTMXITOTapHUPMBI 1
71 Jlorapudmuueckas GyHKUUsA, €€ CBONCTBA U rpauK 1
72 Jlorapugmuueckas pyHKIuUs, €€ CBOUCTBA U TpauK 1
73 Hcnonp3oBanue rpaduka QyHKINN AJIs PELIEHUS] ypaBHEHHUI 1
74 Wcnonb3oBanue rpaduka GyHKIUU IS pellIeHUs] ypaBHEHU N 1
75 Jlorapudmuueckue ypaBHeHuss. OCHOBHbBIE METO/IbI PELICHMS TOTapUPMUUECKUX i
YpaBHEHUU
76 Jlorapudmuueckue ypaBHeHusI. OCHOBHBIE METOIBI PEIICHUS JIOTAPUPMUIECKUX 1
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ypaBHEHUU

Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METO/IbI PEIICHHSI IOTapHUPMUICSCKIX

77 . 1
ypaBHEHUN
78 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH JIOTAPUPMUICCKUX YPABHCHHUI 1
79 PaBHOCUIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(MUIECKUX YPaBHEHHHA 1
20 Konmponvnas paboma Ne 5 "Jloeapugpmuuecxasn ¢yuxyus. Jloeapugpmuueckue 1
ypasHeHus"
TpuronomerpuveckneBbIpaKeHHsI U YPABHEHHSA 21
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC YMCIIOBOI'O apryMEHTa 1
82 CuHycC, KOCUHYC, TAHT'€HC U KOTAaHI€HC YMCIIOBOI'O apryMEHTa 1
83 ApKCUHYC, apKKOCHHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa 1
84 ApKCHHYC, apKKOCHUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1
g5 TpuroHomMeTpuyecKas OKpPYyKHOCTb, OIPEICICHIE TPUTOHOMETPHUSCKUX (PYHKITHIHA |
YHUCJIIOBOT'O apryMEHTa
26 TpuronomeTpuyeckasi OKpyKHOCTb, OIpeIeJICHHEe TPUTOHOMETPUUECKUX (PYHKITHIA I
YUCJIOBOT'O ApryMEHTa
87 OCHOBHBIETPUTOHOMETPUUECKUEDOPMYITBI 1
88 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYITBI 1
89 OCHOBHBIETPUTOHOMETPUUYECKUE(HOPMYITBI 1
90 OCHOBHBIETPUTOHOMETPUUECKUEDOPMYITBI 1
91 [TpeoOpazoBaHUETPUTOHOMETPUYECKUXBBIPAKECHUIA 1
92 [TpeobpazoBaHMETPUTOHOMETPUUECKUXBBIPAKECHUN 1
93 [IpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPAXKEHUI 1
94 PemennerpuroHoMeTpuYeCKUXypaBHEHHUN 1
95 PemienneTpuroHoMeTpUYECKUXypaBHEHU I 1
96 PemennerpuroHoMeTpuYeCKUXypaBHEHHUN 1
97 PenienneTpuroHoMeTpuYECKUXypaBHEHU I 1
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98

PenieHneTpuroHoMeTpuYECKUXypaBHEHU I

99 PemenneTpuronomMeTpuyecKMXypaBHEHUM 1
100 PenieHneTpuroHoMeTpuYECKUXypaBHEHU A 1
101 Koumponvnas paboma Ne 6 "Tpuconomempuueckue sblpasjicenusi u )
mpu2oHomempuieckue ypasHenus"
IMocienoBaTeLHOCTH U NPOrPecCHH 10
102 ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIEA0BATENbHOCTEN. MeTon )
MaTeMaTUYECKON MHIYKLIMU
103 MOHOTOHHBIE ¥ OTPaHUYECHHBIE MTOCIEI0BATEILHOCTH. |
Hcropus anannza 6€CKOHEYHO MaJIbIX
104 Apudmerndeckasmporpeccus 1
105 ['eomerpuueckasmporpeccus 1
106 beckoneuHOyObIBaIOIIAsT€OMETPUYECKASTIPOTPECCHUs 1
107 CyMmMma 6eCKOHEYHO yOBIBAIOIICH reOMETPHICCKON IPOTPECCUH 1
108 JIvuHeHbIN 1 SKCIOHEHIMANIbHBIN pocT. Yuco e. |
®dopmyJia CI0KHBIX TPOLIEHTOB
109 JIMHEeHBIN ¥ YKCHOHEHIMAIIbHBIN pocT. Yuco e. |
dopmyIia CI0KHBIX IPOLEHTOB
110 Hcnonb3oBaHue Mporpeccuu AJisl peIeHUsT peaibHbIX 3a71a4 IPUKIIAHOTO XapaKTepa 1
11 Konumponvnasa paboma Ne 7 |
"Ilocnedosamenvrocmu u npozpeccuu”
HenpepeiBabiedynkuuu. Ilpoussognas 19
112 HenpepbiBHbIE QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IpaduKoB PyHKINH 1
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTpE3Ke 1
115 CaolicTBa (DyHKIIUI HETPEPHIBHBIX HAa OTPE3KE 1
116 Meroza UHTEPBAJIOB Ul PELICHUS HEPABEHCTB 1
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117 Metoa MHTEpBaJIOB JJIsl PEIICHUSI HEPABEHCTB

118 [IpumeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKIMN JJIsl pEIICHUS 3a/1a4

119 [IpumMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKIIMH JIJIs1 PEIICHUs 3a1a4

120 [lepBas u BTOpast npon3BOIHbIC (PYHKIUU

121 Onpenenenne, reOMETPUIECKUMCMBICIITIPOU3BOTHOM

122 Onpenenenne, GU3NIECKUNACMBICITTPON3BOIHOM

123 VYpaBHeHue KacaTelbHOU K rpaduKy (QyHKITUH

124 YpaBHeHHE KacaTenbHOU K rpaduky QyHKIUN

125 [TpousBoaHBIEdIEMEHTAPHBIX D YHKITUI

126 [Ipou3BoaHbBIEATEMEHTAPHBIXPYHKIU I

127 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKITHI

128 [IpousBosHast CyMMBI, POU3BENICHHS, YACTHOTO M KOMIIO3UIIUU (PYHKIUH

129 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKITHI

130 Konmponvnaapaboma Ne 8 "llpouzeoonas"

131 IMoBTOpenue, 0600IICHNE, CUCTEeMAaTH3aNus 3HaHMA: "Y paBHeHUS"

132 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3HaHui: "OyHKIUN"

—_— —_— | | —_— ] — [N N [ S Y

Hmozosas konmponvuas paboma.

133 Ipomesicymounas ammecmayus !
134 [ToBTOpeHue, 06001IeHNE, cCUCTEMAaTH3aIUs 3HAHUI 1
135 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIMS 3HAHUN 1
136 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH 1
umozo 136
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INOYPOYHOE IINTAHUPOBAHME 11 KJIACC

Ne Koanuect Jara nmo JlaTa mo
n/n Tema ypoka BO 4aCOB IUIAHY paxry
IToBTOpenue Kypca ajaredpsl 1 HavaJ anaausa 10 kiaacca 6
1 CreneHb ¢ pallMOHAJIbHBIM [T0OKA3aTEIEM U €€ CBOWMCTBA 1
2 [TokazarenbHble ypaBHEeHUs. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUI 1
3 Jlorapudmuueckue ypaBHEHUSI. 1
OCHOBHBIE METO/IbI PEeIICHUS JIOTapU(MUIECKUX YPaBHEHHHA
4 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
Perienue TpUroHOMETPUUECKUX YpaBHEHHH 1
6 Bxoonasa xonmponvuas paboma 1
(y4yeOnuk 10 knacc) I'nmasa 6,7,5 24
IToka3arenbHble, Jorapupmuyeckne 1 MPPaMOHAIbHbIE HEPABEHCTBA
7 I1.1. ITokazarenpHas GyHKIUS, €€ CBOWCTBA U TpaduK 1
8 I1.2. Mcnionp3oBanue rpaduka GyHKIUH U pellICHUs ypaBHEHUI U HEPaBEHCTB 1
9 I1.3. OcHOBHBIE METO/bI PEIICHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
10 I1.3. OcHOBHBIE METO/BI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
11 I1.3. OcHOBHBIE METO/IbI PEILIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
12 I1.3. OcHOBHBIE METO/BI PELLIEHUS CUCTEM IOKA3aTEIbHBIX HEPABEHCTB 1
13 I1.3. I'pahuyeckre MeTOABI pelIeHUs TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB 1
14 I1.3. 'padmyeckue MeTOABI pEeLICHHS MTOKa3aTeNbHBIX YPaBHEHUIN 1 HEPABEHCTB 1
15 I1.4. Jlorapupmuueckas ¢pyHkIus, e€ cBoiicTBa U rpaduk 1
16 [1.4. Ucnonbs3oBanue rpaduka GyHKINN I pEIIEHUs] ypaBHEHUI 1 HEPAaBEHCTB 1
17 I1.6. OcHOBHBIE METO/IBI PELICHHUS JTOTapU(PMHUUECKIX HEPABEHCTB 1
18 [1.6. OcHOBHBIE METOBI PELIEHUS JIOTapU(PMUIECKIX HEPABEHCTB 1
19 I1.6. OcHOBHBIE METO/IBI PELICHUS CUCTEM JIOTapU(PMUIECKUX HEPABEHCTB 1
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20 I1.6. I'padmyeckre MeTOBI PEIICHUS JIOTApUPMUICCKUX YPABHCHU 1 HEPABCHCTB 1
21 I'paduueckue METOIBI PEeLICHNS TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPAaBHECHHUN 1
22 I'paduueckue MeTo bl pelIeHHs ToKa3aTeIbHbIX U JIOrapu(PMUUYECKUX HEPABEHCTB 1
23 I1.5. OcHOBHBIE METO/BI PELLIEHUS UPPALMOHAIBHBIX YPaBHEHUI 1
24 I1.6. OcHOBHBIE METO/BI PELICHUS UPPALMOHATBLHBIX HEPABEHCTB 1
25 I1.6. OcHOBHBIE METO/IBI PELLICHUS UPPALMOHATIbHBIX HEPABEHCTB 1
26 I1.6. OcHOBHBIE METO/BI PELICHUS UPPALMOHATBLHBIX HEPABEHCTB 1
27 I'paduueckue METOIBI PELICHUS UPPAIMOHATBHBIX YPAaBHEHHUH U HEPAaBECHCTB 1
28 Mertoab! pereHus MoKa3aTeNbHbIX U JIOrapu(pMHUUECKHX U UPPALMOHAIBHBIX YPaBHEHUIN 1
29 MeToap! pereHus MoKa3aTeNbHBIX U JIOTapH(PMHUUYECKUX U HPPAMOHAIBHBIX HEPABEHCTB 1
30 Koumponvnas paboma Ne 1. 1
"Uppayuonanvhvie, nokazamenvhvle U lo2apupmuyeckue nepagencmea"
I'masa 1. 14
I'padpuxn Tpuronomerpuyeckux pynkuuii. Tpuronomerpunyeckne HepaBeHCTBA
31 I1.1. OGnacTh onpeneneHust © MHOKECTBO 3HAYCHUN TPUTOHOMETPUIECKUX (DYyHKITHIA 1
32 I1.2. YeTHOCTB, HEYETHOCTD, IEPUOJUUYHOCTH TPUTOHOMETPHUECKUX (DYHKIMH 1
33 [1.3-4. Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaduku (y=cosX, y=sinX) 1
34 I1.5-6. Tpuronomerpuueckue GpyHKIUH, UX cBOicTBa U rpaduku (y=tgX, y=ctgX) 1
35 [1.3-6. Tpuronomerpuueckue GyHKIUHU, X CBOMCTBA U TpaduKu 1
I'n1.9. m.4-6. (10 kmacc)
36 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ OMOILBIO TPUTOHOMETPUUECKOMH 1
OKPY>KHOCTH
I'n1.9. m.4-6. (10 kmacc)
37 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUYECKOM 1
OKPYKHOCTH
I'n1.9. m.4-6. (10 kmacc)
38 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUECKOM 1

OKPY>KHOCTH
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I'n1.9. m.4-6. (10 kmacc)

39 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TIOMOIILIO TPUTOHOMETPHUIECKOM 1
OKPYKHOCTHU

40 I'n.9. n.7. (10 xmacc) 1
Pemennie TpUroHOMETPUYECKUX HEPABEHCTB

A1 I'1.9. n.7. (10 xmacc) 1
Pemenne TpUroHOMETPUYECKUX HEPABEHCTB

4 I'1.9. n.7. (10 xmacc) 1
Pemenuie TpUroHOMETpUYECKUX HEPABEHCTB

43 I'1.9. n.7. (10 xmacc) 1
Pemenue TpUroHOMETPUYECKUX HEPABEHCTB

44 Koumponvnas paboma Ne2. 1

"I paguxu mpuconomempuueckux gpyukyuu. Tpueconomempuueckue Hepagencmea'

Hcenenosanne GyHKIUii ¢ IOMOLILIO MPOU3BOIHOI 22
I'nasa 2. Ilpoussoonas u ee ceomempuieckuti CMvic -

45 I1.5-7. IlpaBuia nuddepeHurpoBaHus |
[Ipou3BoHBIE CTENEHHON U dNIEMEHTAPHBIX (YyHKITUN

46 [Ipon3BoaHas KOMIO3UIMU QYHKIUN 1

47 DU3NYECKUN CMBICIT IPOU3BOIHOM. 1
['eomeTpuyeckuit CMbICIT TPOU3BOAHOMN

48 VYpaBHeHHe KacaTenbHOU K TpapuKy GyHKIUN 1
I'nasa 3. Ilpumenenue npousso0HOU K UCCIE)08AHUIO (DYHKYULL -

49 I1.1-2. [IpumeHeHne MPOU3BOIHOM K HCCIENOBAHUIO (DYHKIIMH HA MOHOTOHHOCTB U |
IKCTPEMYMBI

50 [1.1-2. [IpumeHeHue Mpou3BOIHOM K HCCIeI0BaHUIO (DYHKIIMN HA MOHOTOHHOCTD U |
KCTPEMYMBI

51 I1.1-2. [IpumeHeHre MPOU3BOIHOM K HCCIETOBAHUIO (DYHKIIUH HA MOHOTOHHOCTh U |

KCTPEMYMBI
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I1.1-2. ITpumeHeHne MPOU3BOIHON K MCCIICIOBAHNIO (PYHKITUHA HA MOHOTOHHOCTh 1

52 1
KCTPEMYMBI

53 I1.3. HaxoxmeHre HauboIbIIero 1 HAaMMEHBIIETO 3HAYCHHS HETIPEPHIBHOM (DYHKIIUK Ha 1
OTpE3Ke

54 I1.3. Haxoxaenre HanOoIbIIero 1 HaMMEHBIIEro 3HAYCHUsI HEPEPHIBHOW (PYHKITUU Ha 1
OTpe3Ke

55 I1.3. HaxoxmeHre HauboIbIIero 1 HAaMMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM (DYHKIIUK Ha |
OTpe3Ke

56 I1.3. HaxoxmeHre HauboIbIIero 1 HAaMMEHBIIETO 3HAYCHHSI HETIPEPHIBHOM (DYHKIIUK Ha 1
OTpe3Ke

57 [1.4. [TpousBogHast BTOPOTO MOPSIKA, BBIMYKIOCTh U TOUKH IEeperuda 1

58 [1.4. I[Tpou3BogHast BTOPOTO MOPSJIKA, BBITYKIOCTh U TOUKH IIeperuda 1

59 IL.5. Komnozunus ¢yukuwmii. [loctpoenne rpadukoB GyHKINH 1

60 I1.5. Kommosunmst ¢ynkumii. [loctpoenune rpadukoB ¢pyHkumit 1

61 [1.5. [TpumeHeHre TPOU3BOTHOMN JUIS HAXO0XKACHUS HAWTYUILIEro PeIICHUS B PUKIIATHBIX |
3aj1a4ax

6 I1.5. IlpumeHenue Npon3BOAHOM [Tl HAXOXKCHNUS HAWTYYIlIEero peIieHus B MPUKIAJHBIX |
3aayax

63 I1.5. [IpumeHeHre Mpon3BOAHOM ISl ONPEIEIICHHUS] CKOPOCTH U YCKOPEHHUS ITPOIIecca, |
3aIaHHOTO (POPMYJION MK TpadhUKOM

64 I1.5. IlpuMeHeHne NpOU3BOIHOM I ONIPENEIIEHUs CKOPOCTH U YCKOpPEHUs Ipoliecca, 1
3aIaHHOTO (POPMYJION WK TpahUKOM

65 I'eomerpuueckue 0O6pa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1

66 Konmponvnas paboma Ne 3. "Hccnedosanue ¢hynxkyuii ¢ nomowbro npoussoonou” 1
T'aasa 4. IlepooGpasHasi U MHTErpas 12

67 I1.1. TlepBooOpa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1

68 I1.2. ITepBooOpa3Hble 31eMeHTapHbIX QyHKUui. [IpaBuia Hax0xIeHHs TepBOOOPA3HBIX 1

69 I1.2. [TepBooOpazHble aeMeHTapHbIX GyHKIM. [IpaBuna HaxoxAeHNs TEPBOOOPA3HBIX 1
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70

I1.3. MuTerpan. ['eoMeTpruecKkuii CMBICT HHTErpalia

1
71 I1.3. Beruncnenue onpenenéHHoro uarerpaina no ¢popmyne Hetorona-Jlelioauma 1
72 I1.3. Beruucnenue onpenenéHHoro uaTerpaia no Gopmyne Herotona-JleliOnuia 1
73 [1.4. IIpumeHnenue UHTETpaA U1 HAXOXKICHUS TUIOIAACH TUIOCKUX (GUTYp 1
74 I1.5. TlpumeneHne HHTETpaNA I HAXOXKIACHUS 00bEMOB T€OMETPUUECKHUX TEJ 1
75 I1.6. ITpumeps! pemennii auddepeHnnanbHbIX YpaBHEHUH 1
76 I1.6. Ilpumeps! pemennii qudPepeHInaTbHBIX YpaBHEHUH 1
77 I1.6. MaTemaTnueckoe MOJEINPOBAHUE PEATIBHBIX IIPOLIECCOB € IOMOIIIbIO 1
T hepeHIMATBHBIX YPaBHCHHHA
78 Koumponvnasa paboma Ne 4. "llepsoobpasnasn u unmezpan" 1
I'naa 7. KommiekcHbie yucJia 10
79 I1.1-2. KoMrekcHbie yrciia. AnreOpandeckast U TPUTOHOMETpHUYecKast (POPMBI 3aITUCH |
KOMILJIEKCHOT'O YHUCIIa
20 I1.1-2. KommekcHble yncna. AnreOpanueckas U TPUTOHOMETpUudecKas (OpMbI 3aIUCH |
KOMIUJIEKCHOT'O YHUCIIa
81 I1.1-2. ApudpmeTnueckue onepaluu ¢ KOMILUIEKCHBIMHM YUCIIaMU 1
82 I1.1-2. Apudmernyeckue onepaunnun ¢ KOMIUIEKCHBIMU YHCIIaMU 1
83 [1.3-4. U306pakeHne KOMIJIEKCHBIX YHCENl Ha KOOPIMHATHON MII0CKOCTH 1
84 I1.3-4. V300paxeHne KOMIIJIEKCHBIX YHCET HA KOOPIUHATHON TIIOCKOCTH 1
85 [1.5-6. ®opmyna Myapa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO YKCTia 1
86 [1.5-6. ®opmyna Myapa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO YKCTia 1
g7 I1.7. IlppumeHeHne KOMIUIEKCHBIX YUCeN s pelieHus] PU3MUECKUX U T€OMETPUUYECKUX |
3a1a4
88 Konmponvnas paboma 5. "Komnnexcnvie uucna” 1
HartypaabHble U nejbie yucia 9
89 HarypanbHbie u 1ienble yncina 1
90 IIpuMmeHeHne MPU3HAKOB IEIMMOCTH LIEJIBIX YHCET 1
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91

HpI/IMeHeHI/Ie IMPU3HAKOB ACIMMOCTHU LEJIBIX YUCEIT

1
92 [Ipumenenue npusHakoB Aenumoctu nensix yucesn: HOJl u HOK 1
93 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJ u HOK 1
94 [IpumeneHne NpU3HAKOB AETUMOCTH LIEJIBIX YUCEN: OCTATKH MO MOJIYJIIO 1
95 [IpumeneHne Npu3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJIYJIIO 1
96 [IpuMeHeHne MPU3HAKOB ACIUMOCTH LEIbIX YKCEII: aaropuT™M EBKina 11 pereHus 1
3a/1a4 B LEJBIX YUCIAX
97 Konmponvnas paboma Ne 6. "Teopus yenvix uucen" 1
CucreMbl pallHOHAIbHBIX, HPPAIUOHAIBHBIX 11
NMOKa3aTeJbHbIX U JorapugMuvecKuX ypaBHeHH
98 Cucrema v COBOKYITHOCTh ypaBHEHUH. PaBHOCUIIBHBIE CHCTEMBI M CUCTEMBI-CIICICTBUS 1
99 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEH pallMOHAJIBbHBIX YPaBHEHUN 1
100 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEN Uppa[MOHATIbHBIX YPABHEHUM 1
101 OCHOBHBIE METO/IbI PELIEHUS] CHCTEM U COBOKYITHOCTEH MOKA3aTeNIbHbIX YPaBHEHUN 1
102 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEHN IOKAa3aTEJIbHBIX YPaBHEHUN 1
103 OcCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(MUIECKUX YpaBHEHUN 1
104 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U COBOKYITHOCTEH JIOrapu(pMUUYECKUX YpaBHEHUN 1
105 [IpuMeHeHne cucTeM K peleHnI0 MaTeMaTHYEeCKUX 3a1a4 U 3a/1a4 U3 pa3InuHbIX |
o0racTell HAYKU M peaIbHOM JKU3HH, HHTEPIIPETALINS MTOTYYSHHBIX Pe3yIbTaTOB
106 [IpuMeHeHne cucTeM K peleHrnio MaTeMaTHIECKUX 3314 U 3a/1a4 U3 Pa3IMuHbIX |
oOracTell HAYKU M peaIbHOM JKU3HH, HHTEPIIPETALINS MTOYYSHHBIX Pe3yIbTaTOB
107 [IpuMeHeHne HEpaBEHCTB K PEIICHUIO MAaTEMAaTHIECKUX 3a1a4 U 3a7a4 U3 Pa3InuHbIX 1
oOJacTelt HayKW W peasIbHOW KU3HH, HHTEPIPETAIHS TTOTyICHHBIX Pe3yJIbTaTOB
108 Koumponvnas paboma Ne 7. "Cucmemvl payuoHanvbHbix, UppayuoHaiIbHbIX |
NOKA3amMeNbHbIX U 102apuhmuieckux ypasneHuu"”
3amauu ¢ napameTpamMmu 15
109 PauvoHaneHbIE ypaBHEHUs ¢ ITapaMeTpaMu 1
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110

ParmmonanbHbIe HepaBEHCTBA C MapaMeTpaMu

1
111 PannoHanpHbIE CUCTEMBI ¢ TApaMETPAMU 1
112 HppannoHaiibHble ypaBHEHHU S, HEPABEHCTBA C TapaMeTpaMu 1
113 HppauunoHanbHble CUCTEMBI C IApaMeTpaMu 1
114 [TokazaTenbHbIE ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
115 IlokazarenabHblE CUCTEMBI C TApaMETPaMU 1
116 JlorapudmMuueckue ypaBHeHHsI, HEpaBEHCTBA C IMapaMeTpamMu 1
117 Jlorapudmuueckue cUCTEMbI ¢ TapaMeTpamMu 1
118 TpuronomeTpuuecke ypaBHEHHUs C IapaMeTpamMu 1
119 TpuronomeTpuuecKkre HEPABEHCTBA C ITAPAMETPAMHU 1
120 TpuroHomMeTpru4eCcKre CUCTEMBI C ITapaMeTpamMu 1
121 [TocTpoeHne n nccnenoBaHuE MATEMATUYECKUX MOJIEIICH PEAIBHBIX CUTYAILUM C 1
[IOMOILBIO YPAaBHEHUH C IMapaMeTpaMu
122 [TocTpoeHune n nccnenoBaHuE MATEMATUYECKUX MOJIEIICH PEAIBHBIX CUTYAILUM C 1
IIOMOLIBIO CUCTEM YPABHEHUH € TapaMeTpaMu
123 Koumponvnasa paboma Ne 8. "3aoauu ¢ napamempamu” 1
I'naBa 8. IloBTOpenue Kypca ajaredpbl 1 HA4aJI MATEMATHYECKOT0 AHAJIHM3a 9
124 IToBTOpenue, o0o0mIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI" 1
125 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3aus 3Hanuii: "HepaBencrpa" 1
126 [ToBTOpeHnue, 06061mIeHne, cucTeMaTH3anus 3HaHui: "HepaBenctna" 1
127 [ToBTOpEeHue, 06061IeHNEe, cucTeMaTH3alus 3HaHui: "CucTtemMbl HEpaBeHCTB" 1
128 IToBTOopenue, o0o0mIeHne, cucremMaTu3anys 3Hanui: "[IponsBonnas u e€ npumeneHue" 1
129 Htorosast kKoHTpoJbHAsA padoTta B popmare EI'D (yacts 1) 1
130 Urorosas xoHTposibHas padota B popmare EI'D (yacts 2) 1
131 IToBTrOopenue, 00o0IeHNE, cUCcTeMaTH3aIMs 3HaHui: "OyHKIuu" 1
132 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3alIisI 3HAHUM 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 32
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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