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IHHOACHUTEJBbHAA 3AIINCKA
HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTHYECKOTO aHAIM3a» SBISIETCA OJHUM M3 Hanbojee 3HAYMMBIX B
IIporpaMMe CTapIlei IIKOJIbI, IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ecleyrBaeT HHCTPYMEHTAIbHYIO 0a3y AJs
M3yYEHUS] BCEX €CTECTBEHHOHAYYHBIX KypCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOrHYeCKOe U aOCTpaKTHOE
MBILUIEHHE yYalllUXCs Ha YpPOBHE, HEOOXOAMMOM [yl OCBOEHMsI MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPHH,
CIIOBECHOCTH M JPYrMX IOUCLUMIUIMH. B paMkax NaHHOro Kypca ydaliuecs OBJIAZCBAlOT YHHUBEPCAJIBHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTopast GopMyIupyeT CBOU JOCTHXKEHHS B MaTeMaTHIeCKOi (opme.

Kypc anreOpbl n Havaja MaTeMaTHYECKOrO aHalM3a 3aKiIaJblBaeT OCHOBY JUIf YCIELIHOI'O OBJIAJCHUS
3aKOHaMM (U3HMKH, XUMHM, OWMOJIOTUH, ITOHMMaHHS OCHOBHBIX TEHAECHUUN pa3BUTHS HKOHOMHMKH U
OOIIECTBEHHON KH3HH, TIIO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(QPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh UX AJIS JajibHeiero oopa3oBaHus U B IOBCEJHEBHOM U3HU. B ToXxe
BpeMsl OBJaJieHUE aOCTPAKTHBIMU W JIOTUYECKHM CTPOTMMHU KOHCTPYKLMSMM aireOpbl M MaTeMaTHUeCKOIo
aHajuM3a pa3BUBAaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBaTh
YTBEP)KIEHHUSI C TOMOIIBI0 MHIYKIMA W PACCYXAaTh JCAyKTHBHO, HCIIONB30BaTh O00OLICHHE U
KOHKpETHU3alHI0, a0CTparupoBaHue U aHaJIO0Iruio, GOPMHUPYET KPEATUBHOE U KPUTHUECKOE MBIIIIICHHE.

B xozxe u3yudenus kypca «AnreOpa M Hadajga MaTEMaTHUYECKOTO aHAJIN3a» ydYalllMecs MOJIy4aloT HOBBIN
OINBIT PEUICHMsI NMPUKIAJHBIX 3a/ad, CaMOCTOATEIbHOIO IIOCTPOCHHMS MATEMaTHYECKMX MOJEIEH peaabHBIX
CUTyalul, WHTEPOPETAlUMU TOJYYEHHBIX PpEUICHUM, 3HAKOMATCA C [pUMEpaMUd MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJE, HAYKE M HUCKYCCTBE, C BBIJAIOUIMMMCS MAaTEMaTUYECKUMHU OTKPBITUSAMHU U UX
aBTOPaMH.

Kypc ob6mnagaer 3HauMTENbHBIM BOCIUTATEIbHBIM IOTEHLHMANIOM, KOTOPBIH peanu3yercs Kak depes
y4eOHBI MaTepuai, CocOOCTBYIOUUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U uyepe3 creuupuky
yueOHOM JeATeNbHOCTH, TpeOyrolled NpOoJOKUTENbHOM KOHLEHTPALM BHUMAaHMSA, CaMOCTOSATEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYYEHHbIN pe3ysbTar.

B ocHoBe MeTonuku o0yuyeHus anreOpe W HayajdaM MaTeMaTHYECKOro aHalIM3a JIEKUT J1eSTeTbHOCTHBIN
IPUHIUN 00y4EeHUs.

B crpykrype kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO aHAJIU3a» MOXKHO BBIJCIUTH CIEIYIOLIUE
coJiep;KaTesIbHO-MeToAnueckue JuHUM: «YHucna u BbruMcineHus», «OyHKIMM U Tpapuku», «YpaBHEHHS M
HepaBeHCTBa», «Havama Marematmdeckoro asHamusa», «MHoOXecTBa U Joruka». Bce o0OcHOBHbIE
COJIEPKaTEIIbHO-METOANYECKUE JIMHUU W3YYaloTCsl Ha NPOTSHKEHMM JABYX JIET OOy4YeHHs! B cTaplled IIKoJIe,
€CTECTBEHHO JONOJHAA APYr Apyra W IOCTENEHHO HACBIASACh HOBBIMM TEMaMHM U pasaenamMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypcC SIBISETCS HWHTETPaTUBHBIM, IOCKOJIbKY OOBeAHHsSET B cebe
cojiepKaHne HECKOJIbKUX MAaTeMaTHUYECKUX JUCHUIUINH, TAKUX KakK anreOpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI
aHaJM3, TEOpUs MHOXECTB, MaTeMaTHuyecKkas Jioruka u Ap. Ilo mepe Toro, kak ydamuecsi OBJIaJ€BalOT BCE
Oosiee MIMPOKUM MaTEMaTHYECKUM alnapaToM, y HUX IMOCIIEA0BAaTeNbHO (GOPMHUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MaTeMAaTUYECKYI0 MOJIeJb pPEaJbHOM CHUTyalluM, NMPUMEHSATh 3HAHUA, IOJIyYE€HHbIE MpU
U3YYEeHUH Kypca, Ui peIIeHUs CaMOCTOATENbHO C(HOPMYITUPOBAHHOM MaTeMaTHUeCKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopnepxaTenpHO-MeTOANYeCKass JTUHUS «Yucla M BBIYMCICHUA» 3aBepuiaeT (OpMHUPOBAHHE HABBIKOB
MCIOJIb30BaHUs IEHCTBUTENbHBIX YUCEI, KOTOpoe OblI0 HauaTo B OCHOBHOM 1Koje. B crapiieil mkosie ocoboe
BHUMaHME YyJAenseTcs (OPMHUPOBAHUIO HABBIKOB pPALMOHAIBHBIX BBIYMCICHUH, BKIIOYAOIMX B cels
UCIOJIb30BaHUE Pa3IMUYHBIX (OPM 3amUCH 4YMCa, YMEHUE JeNlaTh MPUKUIKY, BBINOIHATH NPUOIMKEHHBIE
BBIYUCIICHUS, OLCHMBATh YHCJIOBBIE BBIPAXKEHHs, pabOTaTh C MAaTeMaTHYECKUMHU KOHCTAaHTaMU. 3HAKOMbBIE
YYalUMCsl MHOJKECTBA HATyPaJIbHBIX, LENbIX, PAlMOHAIBHBIX M JEHCTBUTCIBHBIX YHCEI JOINOJHAIOTCA
MHO>KECTBOM KOMIUIEKCHBIX 4Hucel. B KaXI0M M3 3TUX MHOXECTB PacCMaTpUBAIOTCS CBOWCTBEHHBIE €MY
cnienn(puyeckue 3aauu U oepalyu: AeJeHUe HalleJ0, OIEPUPOBAHUE OCTATKAMU HAa MHOKECTBE LIEJBIX YHCE,
ocoOble CBOWMCTBAa pAlMOHAIBHBIX M MPPAUOHAIBHBIX YHCEN; apu(METHUECKHE Omepalu, a Takke
U3BJICYCHHE KOPHS  HATypajJbHOM CTCIEHM Ha  MHOXECTBE KOMIUICKCHBIX  4ucen. braromaps
[IOCJIEZI0BATEILHOMY DPACIIMPEHUIO KpYyra HCIHOJIB3YEMBIX 4YHCEN U 3HAKOMCTBY C BO3MOXHOCTAMH HX
INPUMEHEHMs AJIs pEIlEeHUs pa3IMuyHbIX 3a7ad (OpMHUpYeTCsl NMpPEICTAaBICHHE O €IMHCTBE MAaTEMaTHKU Kak
HAykKu U e€ poliM B TOCTPOCHMM MOJENEH pEealbHOTO MHpa; IIMPOKO HCIOIB3YIOTCS 00001IeHne U
KOHKpETH3alusl.



Jluans «YpaBHEHHUS U HEPABEHCTBA» pEalM3yeTcs Ha MPOTSHKEHUM BCETO OOYYECHHs B CTApIIEH IIKOJE,
IIOCKOJIBKY B KaKJ1I0M pazzene [IporpaMMbl peaycMOTPEHO pElIeHre COOTBETCTBYIOIIUX 3a/1a4. B pe3ynbrare
Y4YaIIUECs OBJIAAEBAOT PAa3JIUYHBIMU METOAAMU PELIECHUS pPallMOHAIBHBIX, UPPALIMOHAIBHBIX, IOKA3aTEIIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHHM, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ay, COJEpKalInX
napameTpsl. IlodydeHHbIE yMEHHS HIMPOKO HCIOJNB3YIOTCS TPU HCCIENOBAHUU (YHKIMHA C TIOMOIIBIO
MIPOM3BOJIHOM, MPHU PEIICHUU MPUKIATHBIX 3a/ad M 3aJad Ha HaXOXKJIECHHWE HauOOJBbIIMX W HAaUMEHBIIMX
3HaueHnd ¢yHkuuu. [lanHas cojep)karenbHas JIMHUS BKJIIOYaeT B ce0s Takke (popMHUpOBaHUE YMEHHUUH
BBIIOJHATH  pacuéTtel 1o  ¢dopMmynaM, mnpeoOpa3oBaHUs  palMOHAIbHBIX,  HpPpAlMOHAIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKEHUH, COAEP)KAIIMX CTEeNeHU U jorapudmel. braromaps
U3YYCHHIO aireOpandyeckoro wmarepuaia MPOUCXOAMT JajibHEillllee pa3BUTHE AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUS Yy4YalIuxcs, (OPMHUPYIOTCS HaBBIKM JAEAYKTUBHBIX PpacCyXIEHHH, paboOThl C
CUMBOJIbHBIMH (hOpMaMHU, MPEJCTaBICHUsI 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPaBEHCTB.
Anrebpa npennaraet 3¢ (HeKTUBHbIE MHCTPYMEHTHI ISl PELICHUSI TPAKTUIECKUX M €CTECTBEHHOHAYYHBIX 3a/1a4,
HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxatenpHo-MeToan4eckass JTUHUS «DyHKIMM W TpaQuKW» TECHO TMEpervieTaeTcs ¢ APYTUMH
JMHUSAMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEA0BaTeIbHOCTh U3yUeHUsl Marepuana. M3yuenue
CTETIEHHOH, MOKa3aTeIbHOM, JOrapu(MUIECKOH U TPUTOHOMETPUYECKUX (YHKIMHA, UX CBOWCTB U TpadHKOB,
UCIONIb30BaHNEe (PYHKIMHA A1 peuieHus 3a1ad U3 APYTUX y4eOHBIX MPEAMETOB U peajbHOW >KM3HU TECHO
CBSI3aHO KaK C MaTéMaTHYE€CKUM aHAJIM30M, TaK U C pEIICHWEM ypaBHEHUI U HepaBeHCTB. IIpu 3Tom Gosbiioe
BHUMaHUE yzensercs (GopMHpOBaHUIO yMEHHS BbIpaxaThb (HOpMyIaMHU 3aBUCHMOCTH MEXIY pPa3IMYHBIMU
BEIIMYMHAMH, HCCIEI0BATh MOJY4YeHHbIE (DYHKIMH, CTPOUTh MX Trpaduku. MaTepuan 3TOH coaepkaTelnbHOM
JIMHUU HAlleJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIIOLIUX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMUMHAMHU
B pasnu4HON (hopme: aHATUTUYECKOU, rpaduyueckoil M cioBecHOW. Ero m3ydeHue CrocoOCTBYeT Pa3BUTHIO
AJITOPUTMUYECKOTO MBIIUIEHHUS, CTIOCOOHOCTH K 0000IIEHUI0 M KOHKPETU3ALUH, HCIIOIb30BAHUIO aHAJIOT HH.

CopnepxarenbHass nuHUs «Hauana maTemMaTnyeckoro aHajan3a» IO3BOJISET CYIIECTBEHHO pPACUIMPUTH
KpYyr' KaKk MaTeMaTH4YeCKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX IIKOJIbHHUKAM, TaK KaK y HUX MOSBISAETCS
BO3MOXXHOCTh CTPOUTH TpadUKU CIOKHBIX (DYHKIIUNA, OMPEIeNaTh WX HanOONbIINE U HAMMEHbIINE 3HAYCHMUS,
BBIYUCIIATH IUIOMAnu GUryp W OOBEMBI TeJ, HAXOIUTh CKOPOCTHM W YCKOpeHHUs TpoiieccoB. JlanHas
coJiepKaTeslbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IMOCTPOEHHUS MATEMATHUUYECKUX MOJIENEH peabHbIX
CUTyallui, TIO3BOJIIET HAaXOJAWTh HAWJIyylllee pelIeHHe B TMPUKIAAHBIX, B TOM YHCIE COLHAIbHO-
HSKOHOMHMUYECKHUX, 33JadaxX. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOI0 aHaiM3a CHOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOro, (POpPMaIbHO-JIOTMUYECKOI0 M KPEaTUBHOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUM pacro3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTeMaTUKM B HayKe, TEXHMKE W HCKYCCTBE. Y4Yallhecs Y3HAlT O BbLAAIOUIUXCS
pe3ysibTarax, MOJyYeHHBIX B X0O/I€ Pa3BUTHS MaTEMaTUKU KaK HayKH, U 00 UX aBTOpax.

CopnepxaTenpHO-MeTOAMYeCKast JTUMHUSA «MHOXecTBa M JIOTHKa» BKJIIOYAEeT B CeOsl AJIEMEHTHI TEOPHH
MHOKECTB U MaTeMaTU4YeCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE MPECTABIEHUS TPOHU3BIBAIOT BECh KypC
IIKOJILHOM MaTeMaTHKU W TMpeAsiaraloT HamOosee YHUBEPCANIbHBIN S3bIK, OOBEIMHSAIOIIMN BCE pa3iesbl
MaTeMaTHKU U €€ MPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MaTeMAaTUYECKUE AUCLHMIUIMHBI U UX MPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MOXHOCTbH HIKOJBHUKY NTOHMMATh TEOPETHUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKHU U MCIIOJIb30BaTh €ro JUIsl BRIPAXKEHUSI CBOMX MBbICel. JpyruM BakKHBIM NMPU3HAKOM
MaTeMaTHUKU KaK HayKH CleQyeT IpHU3HATh CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBaHHMHA M ClI€ZJOBaHHUE
oTpeeNIEHHBIM TpaBUiaM MOCTPOESHUS JJOKA3aTEeNbCTB. 3HAKOMCTBO C 3JEMEHTAMH MaTeMaTU4YeCKOM JIOTUKU
CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIUICHUS YYalllUXCsl, MO3BOJIIET UM CTPOUTH CBOM PACCYKICHHS Ha
OCHOBE JIOTUYECKUX MPaBUI, ((OPMHUPYET HABBIKA KPUTUIECKOT'O MBIIILICHHUS.

B kypce «Anrebpa u Hadajga MaTeMaTHYEeCKOTO aHalIM3a» MPHUCYTCTBYIOT OCHOBBI MAaT€MaTH4YECKOTO
MOJICIIMPOBAHMs, KOTOpBIE MPH3BAaHBl CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB IOCTPOEHUS MOJeNei
peaNIbHBIX CHUTYyallii, MCCIEAOBAHUA JTUX MOJEJEH C MOMOIIBI0 ammapaTta airedpbl U MaTeMaTH4eCKOIro
aHaIM3a, WHTEPHPETALUU TOIMYYEHHBIX pe3ylbTaToB. Takue 3aJaHusi BIUIETEHbl B KaXAbIA W3 pa3lesoB
[Iporpammel, OCKOJIBKY BECh MaTEpHall Kypca IIUPOKO UCIIOIb3YETCs JJI PELICHMs MPUKIAIHbIX 3a1ad. [Ipu
pEIICHUN peaNbHBIX TMPAKTUUYECKUX 3aJad ydyalluecs pPa3BUBAIOT HAONIOAATEIHHOCTh, YMEHHE HAXOJWUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIb30BaTh aHAJIOTHUIO, 0000IaTh U KOHKPETHU3UPOBATH MPOOIEMY.
JleaTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAAHBIX 3a/1a4 OPraHU3YyeTCs B MPoIecce N3ydeHUs
BCEX TeM Kypca «Auredpa 1 Hayana MaTeMaTHUYECKOrO aHAIIU3ay.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CormacHo yueOHoMy 1utany B 10 —11 kmaccax wu3ywaercs y4deOHBIM Kypc «Anrebpa W Havama
MaTEeMaTHYECKOT0 aHAIN3a», KOTOPBINA BKIIOYAET B ce0s CIIEeqYyIONe OCHOBHBIE pa3/ieibl cofeprkanus: «Hucna
Y BBIUUCIICHUS», «YPaBHEHUSI U HEPaBEHCTBa», « DyHKIMH U rpadukmn», «Havyana maTeMaTnueckoro aHaauzay,
«MHOXecTBa U JIOTHKa.

B YuyeOnoMm mnaHe Ha u3yueHue yriyOoJE€HHOro Kypca anreOpbl M Hayajl MaTeMaTH4eCKOro aHallu3a B
10—11 xmaccax orBoauTcsi 4 yuyeOHBIX 4aca B HEAEIO B TEUCHUE KaXI0TO rojia 00yueHus], BCEro 3a JiBa roja
oOydeHus: — He MeHee 280 y4eOHBIX YacoB.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA VYYEBHOI'O IIPEJJMETA «AJITEBPA H
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoenue ydyeOHOro npeamera «Anredpa U Havajla MaTeMaTHYECKOTO aHaIN3a» JOJKHO oO0ecreynBaTh
JOCTUKEHHE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHHs CIEAYIOIMIUX JIMYHOCTHBIX, METANpeAMETHBIX U
MPEIMETHBIX 00PA30BATEIBHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS MPOTrpaMMbl yueOHOro mpeaMera «MaTteMaTuka» XapakTepU3yrTCs:

['paxxiaHCKO€ BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYaIOIIErocss Kak aKTUBHOTO U OTBETCTBEHHOTO WJEeHA
pPOCCHICKOTO OO0IIeCTBa, MPEICTABICHHEM O MAaTEMaTHYEeCKHX OCHOBaX (YHKIMOHHPOBAHHUS Pa3IUIHBIX
CTPYKTYp, SIBICHUH, TMpoLeayp TpakaaHCKoro oOmectBa (BBIOOpPBI, OMNPOCHI U Tp.), YMEHHEM
B3aUMO/ICHCTBOBATH C COLIMAIBHBIMUA MHCTUTYTAMHU B COOTBETCTBUU C MX (DYHKIIUSIMU U HA3HAUCHUEM.

[laTpuoTHyeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNCKON TPa’KJaHCKOW MACHTUYHOCTH, YBAKEHUS K MPOLUIOMY U HACTOSIIEMY
POCCHIICKOM MaTeMaTWKH, IICHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHUSM POCCHHCKUX MaTEMaTUKOB W
POCCHUICKON MaTeMaTHYECKOM IIKOJbI, K MCIOJBb30BAHUIO 3TUX JOCTHXKEHUU B JIPYTHX HAayKaX, TEXHOJOTHSIX,
chepax SKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAaHUEM JyXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja; CcHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO TMOBEJEHHUS, CBSI3aHHOTO C TMPAKTUYECKHUM TPUMEHEHHUEM JOCTIKCHUM HayKH |
JeSTeNbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro.

DCTETUYECKOe BOCIIUTAHHUE:

ACTETUYECKUM OTHOIIEHHUEM K MHPY, BKJIIOUasl ICTETUKY MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4u, pENICHUH, pPAacCyX ICHUH; BOCIPUUMYUBOCTHIO K MaTEeMaTHYECKHM AacleKTaM pa3JIMYHbIX BHUIOB
HCKYCCTBa.

DU3NYECKOE BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHSTh MAaTeMAaTHYECKHWE 3HAHUS B MHTEpPEcax 30pOBOTO U
Oe3omacHOro oOpas3a JKHU3HH, OTBETCTBEHHOIO OTHOIICHHsS K CBOEMY 3JI0pOBBIO (3I0pOBOE IHTaHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM M OTAbIXA, peryispHas ¢Gu3nyeckas aKTUBHOCTH); (U3UYECKOTO
COBEPILIEHCTBOBAHUS IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENLHOMN AESTENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TpPYAYy, OCO3HAHUEM IIEHHOCTH TPYAOIIOOMs; HMHTEPECOM K pa3iIudHbIM chepam
PO eCCUOHAIIBHON JIEATETLHOCTH, CBSA3aHHBIM C MAaTEMaTUKOM M €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIaTh
OCO3HaHHBIN BRIOOp Oymymieit mpodeccruu U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUI0 Ha MPOTSHKEHUHM BCEH IKU3HH,
TOTOBHOCTBHIO K AKTUBHOMY YYAaCTHIO B PEIICHUU MTPAKTUYECKHX 3a7]a4 MaTEMATHUECKON HAPaBICHHOCTH.

OKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO DIKOJIOTUYECKOW KYJIbTYPHI, TIOHUMAHUEM BIHSHHUS COIHATEHO-2KOHOMUYECKHIX
MPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIUAIBHON Cpeipl, OCO3HAaHHEM TIJI00ATBLHOTO XapakTepa
AKOJIOTHYECKUX TPOOJIeM; OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWHA JUIsl pelleHHs 3a7ad B
o0nacTu OKpy’Karolleil cpefpl, IIaHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEACTBUNA IS
OKpYKarOILEH Cpebl.

IleHHOCTH HAayYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U




OOIIIECTBEHHOIN MPAaKTUKH, MOHMMAaHUEM MaTeMaTHYeCKOM HayKdh Kak c(epbl 4eJIOBEYECKOW NesTeNbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYMMOCTU JUIS Pa3BUTHUS IUBWIM3ALMM, OBIAJCHUEM SI3bIKOM MAaTeMaTUKH H
MaTEMaTHUYECKON KyJIbTYpOH KaK CPEICTBOM IIO3HAHHWS MMpPA; FOTOBHOCTBIO OCYIIECTBISATH IIPOEKTHYIO U
UCCIIEIOBATENBCKYIO IS TeIbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeameTHsle  pe3ysibTaThl  OCBOEHHMS  IIporpaMMbl — yueOHoro npeamera «Maremaruka»
XapaKkTepU3yIOTCS  OBJAJICHUEM VHUBEPCANbHbIMU HO3ZHAGAMENbHBIMU  OCliCMEUAMY, VHUBEPCAIbHbIMU
KOMMYHUKAMUGHBIMU OCliICMBUAMU, YHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCEUIMU.

1) Vuueepcanvuvie noznasamenshule oeticmaus, obecneuusarom gopmuposanue 6a308blx KOZHUMUBHBIX
npoyeccos obyuarowuxcsi (0c60eHUe MemMOO08 NO3HAHUSL OKPYICAIOWe20 MUpa; NPUMEHeHUue J0SUYeCKUX,
UCCIe008amenbCKUx onepayutl, ymenutl pabomamsos ¢ ungopmayuei).

basoBble Jlornyeckre AeMcTBUSL:

® BBISBISTh U XapaKTEpHU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MaTEMaTHUYEeCKUX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy TMOHATUSAMU; (OPMYIUPOBATH OMNpEACNCHUs] TOHATUHN; yCTaHABIMBATh CYIIECTBEHHBIN
IIPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JIJ1s1 0000IIEHUS U CPABHEHUSI, KpUTEPUU ITPOBOAMMOIO aHAIN3a;

® BOCIPHUHHUMATh, (POPMYJIMNPOBATH U MPEOOPA30BBIBATH CYXKIACHMS: YTBEPAUTEIbHbIE U OTPULIATENIBHBIE,
€IMHUYHBIE, YaCTHBIE U OOILINE; YCIOBHBIE;

® BBIIBIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IMPOTHBOpeuus B (hakrax, NaHHBIX,
HAOIOICHUSAX U YTBEPKACHUSIX; TIpeIaraTh KPUTEPUU TSl BBISIBIICHUS 3aKOHOMEPHOCTEH 1 TPOTUBOPEUHIA;

& J1eaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, I€AYKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUCHHH,
YMO3aKJIIOUEeHU TI0 aHAJIOTHH;

e [IPOBOAMTH CaMOCTOSITEJIbHO JI0KA3aTEIbCTBA MAaTEMaTHYECKUX YTBEp)KJIECHUM (MpsMbIE U OT
MIPOTUBHOTO), BBICTPAUBATh APryMEHTAIMIO, MPUBOAUTH TMPUMEPBl W KOHTPIPUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIE CYKIICHUS U BBIBOIBI;

e BbEIOMpaTh CIIOCOO pelIeHus yueOHOM 3a/1auM (CpaBHUBATh HECKOJIbKO BapHAHTOB PEILIEHUs, BHIOUPATh
HaunboJee MOAXOJAINN ¢ yUETOM CaMOCTOSITEIbHO BIJICIEHHBIX KPUTEPHUEB).

basoBeble nccnenoBaTeabckue 1eHCcTBUS:

® ICII0JIb30BAaTh BOIIPOCHI KaK HCCIIEIOBATENbCKUM MHCTPYMEHT IO3HaHMS; (OpPMYJIUPOBATH BOIPOCHI,
¢ukcupyromuye npoTUBOpeure, NpodieMy, YCTaHaBIMBaTb MCKOMOE U JaHHOE, (OpMUpPOBATh THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3MIIMIO, MHEHUE;

® [IPOBOJUTH CaMOCTOSTEJIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, MCCIEJOBAHUE 110 YCTaHOBJICHUIO
0COOEHHOCTEN MaTeMaTHyecKkoro oObEeKTa, ABJIEHUS, IPOLECCa, BBIIBIECHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu,
SIBJIIGHUSIMU, TIPOLIECCAMU;

® CaMOCTOATENBHO (POPMYJIMPOBATH OOOOIIEHHS U BBIBOIBI IO pe3yJibTaTaM MpPOBEIEHHOI0 HAaOI0ACHNS,
HCCIIEIOBAHMSI, OLIEHUBATh JOCTOBEPHOCTH MOJIyUYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

® [IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, @ TAK)KE BBIIBUTATh MPEINOI0KEHUS O €ro pa3BUTHU
B HOBBIX YCIJIOBHSIX.

PaGora ¢ nuadopmarmei:

® BBIIBIATH JEPHUIMTH MHPOPMALINH, TAHHBIX, HEOOXOMMBIX JJIsi OTBETA HA BOIIPOC M IS PEIICHUS
3a/1auy;

e BEIOMpPATh MHPOPMAITUIO M3 ICTOYHUKOB Pa3IMYHBIX THIIOB, aHATH3HPOBATh, CHCTEMATU3UPOBATh H
MHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

® CTPYKTYpHpOBaTh MH(OpMAIMIO, TPEACTaBIATh €€ B pa3IUuHBIX (opmax, MIUTIOCTPUPOBATh
rpaduyecku;

® OLIEHUBATh HAAEKHOCTh HH(POPMAIIUU IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vhusepcanbhvle KOMMYyHUKamueHble Oelicmaus, 00ecnedusarom chopmuposanHocms COYUATbHBIX
HABbIKOG 0OYUAIOWUXCSL.

OOmieHue:

® BOCIIPHHHMMATH U (POPMYITHPOBATH CYXKACHUS B COOTBETCTBHH C YCAOBHUSIMHU U LEISIMH OOIIEHHUS; SICHO,
TOYHO, FpaMOTHO BI:Ipa)KaTL CBOIO TO‘-IKy 3peHI/IH B yCTHBIX U IMMCBMCHHBIX TCKCTAaX, JaBaTh IIOACHCHUA I10 XOI[y
peIICHMS 3a]a41, KOMMEHTHPOBATH TOTYUYEHHBINA PE3yJIbTaT;

e B X0Jic OOCYKIECHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIaeMOH TEMBbI, MPOOJIEMBI, peracMoi
3a4a4M, BBICKA3bIBaATh UACHU, HALICJICHHBIC HA IIOUCK peH_IeHI/ISI; COIIOCTABJIAITH CBOU CY)K,Z[CHI/IH C Cy)KI[eHI/ISIMI/I



JPYTUX YYACTHUKOB JUAIOTa, OOHAPYKUBATh PA3JINYME U CXOJCTBO MO3UIIUI; B KOPPEKTHOU opme
(bopMyIHpOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

® TIPECTaBIATH PE3YyJIbTAThI PEIICHHS 33/]a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TIPOCKTA; CAMOCTOSATEIILHO
BbIOMPATh (pOpMAT BBICTYIIJICHHUS C YYETOM 33/]a4 IPE3CHTAIlMA U OCOOCHHOCTEH ayUTOPUH.

CoTpyIHMYECTBO:

® [JOHMMaTh W MHCIOJb30BATh MPEUMYIIECTBA KOMAHAHOM M MHIMBHUIYaJbHOH paOOTHI MpPHU pPELICHUU
y4eOHBIX 3a/a4; NPUHUMATh IeJb COBMECTHOH JESTENbHOCTH, IJIAHWPOBATh OPIraHU3ALMI0 COBMECTHOU
paloThl, pacupenensaTs BHIbl padoT, 10roBapuBaThcs, 00CYXkIaTh MPOLECC U pe3ysbTaT padoThl; 0000LmIaTh
MHEHHS HECKOJIbKUX JIFOJICH;

® y4acTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CYKACHUS, OOMEH MHEHUSIMH, «MO3TOBbIEC IITYPMbD» U
T.I.); BBIIOJHATH CBOK 4YacTb paOOThl U KOOPAMHUPOBATh CBOM JEMCTBUSA C JPYTMMHU Wi€HAMHM KOMaHJbI;
OLIEHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMI MPOJYKT MO KPUTEPHUSIM, cHOPMYyTUPOBAHHBIM YYaCTHHUKAMH
B3aUMOJICHCTBHSI.

3) Vnusepcanvnvle pecynamugnuie oeticmsus, obecneyusarom Gopmuposanue CMbiCIL08bIX YCHAHOBOK

U JHCUBHEHHBIX HABLIKOG TUUHOCTIL.

Camoopranuzanusi:

® COCTaBJIAThH IUIaH, AITOPUTM PpEIICHHS 3aJaud, BBIOMPATh CHOCOO pEIICHHs] C YYETOM HMMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUNA C YIETOM
HOBOH MH(OpPMAIHH.

CaMOKOHTPOJIb:

® BIIJICTh HABBHIKAMM ITO3HABATEIBHON peQUIEeKCMH KaK OCO3HAaHHs COBEpIIACMbIX JICUCTBHH U
MBICTUTEIBHBIX TPOIECCOB, UX PE3YyJIbTATOB; BIAAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpoIecca 1
pe3yJbTaTa pelieHuss MaTeMaTHYecKol 3a1a4H;

® IIpeBUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NPHU PEIICHUM 337a4l, BHOCUTh KOPPEKTHBBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAJCHHBIX OIINOOK, BBISABICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBHE pe3yJibTaTa IEIW M YCIOBHSIM, OOBSICHATH NPUYHMHBI JOCTHIKEHUS WIIH
HEIOCTHKEHUS Pe3yIbTaTOB JAESITEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

MNPEAMETHBIE PE3YJBTATDBI

10 kaace
Yuciaa ¥ BBIYUCJIEHUA

e (CBOOOMHO OMEpPUPOBATH MOHATHSAMHU: PANUOHATIHLHOE YHCIIO, OCCKOHEYHAs MepHoanYecKas Apoob,
MPOLEHTHI; UPPALUOHAIBHOE YHCIIO; MHOKECTBA PALMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEI; MOIYJb
JNIEUCTBUTEIILHOIO YHCIIA.

e [lpumeHsTH IpOoOM M MPOIEHTHI I PEUISHUs MPUKIIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciieid 3HaHUU U
peaTbHOM KU3HHU.

o IlpumensaTs npuOIUKEHHBIC BBHIYUCICHHS, MPaBUJia OKPYIJICHHS, NMPUKHUIKY W OIEHKY pe3yibTaTa
BBIUMCJICHUH.

e (CB00OOMHO oOmEpHpPOBaTh MOHATHEM: CTENEHb C IIENIBIM IOKa3aTeJeM; MCIOJNb30BaTh MOAXOISIIYIO

dhopmy 3anucu ACHUCTBUTENBHBIX YHCEIT TSI pEIISHUS MPAKTUUECKUX 33/1a4 U MIPEACTABICHUS IaHHBIX.

CB00OIHO ONIEpPUPOBATH MOHATHEM: apU(PMETHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OOAHO ONIEPUPOBATH MOHATHEM: CTETICHD C PAIMOHAIBHBIM ITOKA3aTEJIEM.

CB0OOIHO ONIEPUPOBATH MOHATHUSAMH: JIOTApU(PM YHCIIa; JCCATUIHBIC U HATYypaJIbHBIE JTOTapU(MBI.

CB00OOIHO OMIEpUPOBATH MOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC YUCJIIOBOT'O apryMeHTa.

OnepupoBaTh NOHATUSIMU: APKCUHYC, APKKOCUHYC U aPKTAHT€HC YMCIOBOTO apTyMEHTA.

YpaBHeHUs M HEPABEHCTBA
e (CB00OAHO ONEPUPOBATH MOHIATUSMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIC YPAaBHEHHS
U yPaBHEHUA-CIICJCTBUS; PABHOCUJIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3NUYHbIEe METO/IbI PEIICHHUS PAIMOHANBHBIX M JPOOHO-pAllMOHATIBHBIX YPaBHEHHIA;
MNPUMCHATH MCTOJA HHTCPBAJIOB JIs1 pCIHICHUA HCPABCHCTB.



CB00OOHO OmEepupoBaTh MOHATHSAMU: MHOTOWIEH OT OJHOW MHEPEMEHHOH; MHOTOYIEH C IENbIMU
KO3 pHUIHEeHTaMH, KOPHH MHOTOWIEHA; IPUMEHSTH JIeJIeHHE MHOTOWIEHAa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy be3y u reopemy Buera i pemienus 3anad.

CB0oOOIHO omepupoBaTh MOHATHSMH: CHCTEMa JIMHEWHBIX YpaBHEHUH, MaTpulia, ONpPEIeIUTEh
MaTpulbl 2 X 2 U €ro reOMETPUYECKHI CMBICI; HCIIOJIb30BATh CBOWCTBA ONpENENMTENS 2 X 2 Ui
BBIYMCIICHHS €TI0 3HAYEHHUS], IPUMEHSTh ONPEACIHUTENN ISl PEIICHUs] CUCTEMbl JTUHEHHBIX YPaBHEHUM;
MOJIEIMPOBATh pEaJbHbIE CUTyallUd C IOMOILBIO CHCTEMbl JIMHEHHBIX YpaBHEHUH, MCCIEN0BATh
IIOCTPOEHHBIE MOJEIU C IOMOLIBIO MATPULl M OINpPEACIUTENICd, HHTEPIPETUPOBATh MOJYYECHHBIN
pe3yJbTar.

Hcnonw30BaTh CBOMCTBA NIEUCTBHUI C KOPHIMH JIJIsi TPpeoOpa30BaHUsI BBIPAXKCHH.

BremonHaaTe 1npeoOpa3oBaHUS YUCIOBBIX BBIPAKEHHUH, COACPXKAIIMX CTENEHH C PalUOHAIBHBIM
MIOKa3aTeJeM.

Hcnonb3oBathk cBOiCTBa JorapugmMoB J1sl MpeoOpa3oBaHUsl JOTapUPMUUECKUX BbIPAKEHUH.

CB0oOOHO oOmepHpoBaTh MOHATHUSMHU: HPPANMOHAIBHBIC, ITOKa3aTeNbHBIE W Jiorapu(MUYECKHe
YPaBHEHUSI; HAXOUTh UX PEIICHHS C TOMOLIBI0 PABHOCUIIBHBIX MIEPEX0J0B HUIIM OCYIIECTBIISIS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJBI IJs MPEoOpa3OBaHHUS TPUTOHOMETPHUUYECKHX
BBIPa)KCHU.

CB00OOHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE; NPUMEHITh HEOOXOAUMBIC
(GbopMyIIBI 17151 pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUU.

MopnenupoBaTh peajdbHble CHUTyalldd Ha S3bIKE aiureOpbl, COCTAaBISITh BBIPAKEHHUS, YpPaBHEHUS,
HEpAaBEHCTBA 110 YCJOBMIO 3ajjaud, MCCIIEOBATh IMOCTPOCHHBIE MOJEIN C UCIOJIb30BaHUEM amrmapara
anreopsbl.

DYyHKUMH U TPAaPUKHU

CB00OOHO omepupoBaTh MOHATUAMHU: (YHKLHUS, CIOCOObI 3alaHus (YyHKLIUH; B3aUMHO OOpaTHbIE
¢byHkuuy, kommnosuuus (GyHKUuH; rpaduk (yHKUMU; BBINOIHATH 3JEMEHTapHbIE NpPeoOpazoBaHUs
rpadukoB QyHKINH.

CB00OOHO OnepupoBaTh MOHATHUAMHU: 00JIACTh OMPEENIEHUS M MHOKECTBO 3HAYeHUI (DyHKUUHU, HYIU
(GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

CB0OOOJHO oOmepupoBaTh MOHATUSAMHU: UYETHbIE M HEUYETHBIE (QYHKIMHM, NEpUOANYECKHE (QYHKIUH,
NPOMEKXYTKH MOHOTOHHOCTH ()YHKIMHM, MaKCUMyMbl W MUHUMYMBl (yHKIUHM, HauOonbllee U
HauMeHbIIIee 3HaYeHNe PYHKIIMU Ha IPOMEXKYTKE.

CB0OOOIHO omepupoBaTh MOHATHUAMHU: CTENEHHas (PyHKUIMS C HATypajJbHBIM U ILEJbIM ITOKa3aTeleM,
rpaduk cTeneHHON (PYHKIHUU ¢ HATYpaJbHBIM U LEJbIM MTOKa3zaresiaeM; rpaduk KOpHs N-Oi cTeneHu Kak
(GbyHKIIMU 00paTHOM CTENeH! C HaTypajIbHbIM IOKa3aTeeM.

OnepupoBaTh MOHATHSAMH: JIMHEHHAs, KBaJpaTU4yHas MU JPOOHO-TMHEWHas (YHKUWU; BBIIOIHATH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOCHHUE UX I'PaUKOB.

CB00OoHO omepupoBaTh MOHATUAMU: MOKa3aTeldbHas W Jorapudmuyeckas (GpyHKIUH, UX CBOMCTBA U
rpaduKy; UCTIONb30BaTh UX IpapUKU JJis PEelIeHUs] ypaBHEHUH.

CBoOOgHO  omepupoBaTh  IMOHSATUSMHU:  TPUTOHOMETPUYECKAss  OKPYKHOCTh,  OIpe/eJeHHe
TPUTOHOMETPUUECKHUX (PYHKIIUI YHUCIOBOTO apryMeHTa.

Hcnonb3oBatek rpaduku GyHKIUI A1 UCCIIEIOBAaHUS MIPOLECCOB U 3aBUCUMOCTEH MPU peIIeHuH 3a1a4
U3 JIpYruX y4deOHBIX MPEAMETOB U pPeajbHOW KU3HHU; BBIpaXKaThb (OpMyJIaMU 3aBHCHUMOCTH MEXIY
BEJIMYNHAMU.

Havyaja MmaTeMaTH4eCKOro aHaJn3a

CB00OOHO OmEepUpoBaTh MOHATUSAMH: apuMeTHYeCcKass U T€OMETpPHUEcKasi Mmporpeccus, O0eCKOHEYHO
yOBIBaroIIasl reoMeTpudecKasi porpeccHst; IMHEWHBIN U SKCIIOHEHIINATIBHBIA POCT, GOpMyJIa CIOKHBIX
MPOIICHTOB; UMETh MPECTABICHUE O KOHCTAHTE e.

Vcrnonb30BaTh MpOrpeccuy Ui peleHus pealbHbIX 331a4 MPUKIAJHOTO XapaKTepa.

CB00OHO ONEpPHPOBATH MOHATUAMU: IOCIEAOBATEIBLHOCTh, CIIOCOOBI 3a/IaHUs MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE M  OTpPaHMYCHHBIE  IOCIEAOBATEIbHOCTH,; IIOHHMAaTh  OCHOBBI  3apOXICHHS
MaTeMaTHYECKOr0 aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

CB00OOHO omepupoBaTh MOHATHUSMHU: HENpephIBHbIE (DYHKIMHM;, TOYKHA pa3pbiBa Trpaduka (QyHKUIUY;
ACUMIITOTHI Tpaduka PyHKITUH.



CB000IHO OnIepUpPOBaTh MOHATUEM: (DYHKITUS, HEMPEPHIBHAS HA OTPE3KE; MPUMEHSTh CBOWCTBA
HEeNPEepbIBHBIX (DYHKIMHA IJIs1 pelIeHus 3a1ad.

CB000/IHO OnIepUpPOBATh MOHATUSME: IIEPBast U BTOPast IPOU3BOAHBIC (DYHKIINHU, KacaTeIbHas K TpaQuKy
dbyHKIUM.

Bbruucnare npou3BoHbIE CyMMBI, IPOU3BEACHHS], YACTHOI'O M KOMIIO3ULIUH JIBYX (DYHKIMM; 3HATh
MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKITHIA.

Vcnonp30BaTh TEOMETPUYECKUIA U (PU3NUECKUI CMBICI IIPOU3BOTHOM JIJIsl pEILICHHS 3a1a4.

Muo:xecTBa U JIOTHKA

CB000/1HO OnIepUPOBATh MOHATUSMH: MHOKECTBO, ONEPAIIH HAJl MHOXKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Ul ONMCAaHUs PEabHBIX MPOLIECCOB U SBJICHU,
IIPU PEUICHUH 33134 U3 IPYTUX YUeOHBIX TPEIMETOB.

CB0oOOHO oOmepupoBaTh MOHATUAMU: ONpEACICHUE, TEOpeMa, YpaBHEHHUE-CIEICTBUE, CBOHCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

11 knace
Yucjaa ¥ BLIYMCJIEHUSA

CB00OIHO OTEPHPOBATH MOHATHAMHU: HATYpPAIIbHOE H IEJI0€ YHCIIO, MHOYKECTBA HATYPAIIBHBIX U IEJIBIX
qucell; MCMOJib30BaTh Mpu3Haku aenumoctd nenbix uncen, HOJl m HOK narypanpHbIX uuncen s
peleHns 3a1a4, IpUMEHATh anroput™ EBxinpaa.

CB000HO OnepupoOBaTh MOHATHEM OCTaTKa I10 MOAYJIIO; 3alIMChIBATh HATYPAJIbHbBIC YUCIIA B PA3IMUHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHHUS.

CB0OOMHO oOmEpUpOBaTh TMOHATHAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUICKCHBIX YHCEN,
IPEJCTaBIATh KOMIUIEKCHBbIE YHCla B alreOpandeckod U TPUTOHOMETPUYECKOH (hopMme, BBINTOJIHSITH
apudmeTryecKue ornepan ¢ HUMU ¥ U300pakaTh Ha KOOPJIMHATHON MJIIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA

CB0oOOJHO oOmepupoBaTh TMOHATUSMU: HUppalMOHAIbHBIE, IIOKa3aTedbHble M Jorapudmuueckue
HEPABEHCTBA; HAXOJAUTh UX PELICHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEXOOB.

OcymiecTBiATh 0TOOP KOPHEN NPU PEIIEHUH TPUTOHOMETPHUECKOTO YPAaBHEHHUS.

CB00OO/IHO omepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPHUMEHATh HEOOXOIMMBbIE
(bopMyJIBI 1715 peIIeHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB0OOOJHO omepupoBaTh MOHSTUSAMM: CHUCTEMA M COBOKYNHOCTb YPAaBHEHMH W HEPAaBEHCTB;
PABHOCUJIBHBIC CUCTEMBl U CHUCTEMBI-CICACTBUS; HAXOAUTb PELIEHUS CHUCTEMBI M COBOKYIIHOCTEM
paloHaIbHBIX, UPPALIMOHANIBHBIX, IOKA3aTEJIbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.
Pemarsb panmonanbHble, HppalMOHATIbHBIE, TOKA3aTEIbHbBIE, JIOTAPU(IMUYECKUE U TPUTOHOMETPHUUECKHE
YpaBHEHHUs U HEPABEHCTBA, COAEPKAINE MOILYJIM U ITAPAMETPHI.

[IpumensTs rpaduueckue METOABl JUIS pEIICHHWS YpaBHEHWH W HEPaBEHCTB, a Takke 3aaad c
rapameTpamu.

MonenpoBaTh peajbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS, YpPaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCJIOBHIO 33Jayd, MWCCIENOBaTh IIOCTPOEHHBIE MOJEIH C
MCIOJIb30BaHUEM ammapara anreOpbl, HHTEpIPETUPOBATD MOJIyYEHHBIN pe3ynbTar.

DYyHKUMH U TPAaPUKHU

Crtpoutb rpaduky KOMIIO3UIMU (YHKIHN C TOMOIIBIO 3JIEMEHTApHOI0 UCCIIEI0OBAaHUS U CBOMCTB
KOMIIO3HIINH IBYX (DYHKIIHH.

Ctpoutb reomeTprueckue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAWHATHOH IJIOCKOCTH.
CB000IHO OnIEepUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUIECKUX (PYHKITUI.

[TpumenATh GyHKINHM UTT MOAETUPOBAHHS U HCCIICIOBAHUS PEaIbHBIX ITPOIIECCOB.

Hagana MaTeMaTH4eCKOro aHAJINA3a

Vcnonp30BaTh IPOU3BOIHYIO AJIs HCCIeI0BaHUs (DYHKIIMA HA MOHOTOHHOCTb U AKCTPEMYMBI.
HaxonnTe Hanbosbiee 1 HaMMEHbIIIee 3HaYeHUs (PYHKIIUN HENPEPHIBHOW Ha OTPE3Ke.

Hcnonp30BaTh MPOW3BOIHYIO U HAXOXKICHHSI HAWIYYIIETO PEIICHHs B MPHKIAIHBIX, B TOM YHCIE
COLIMATIbHO-9KOHOMHUYECKHUX, 3a/1a4ax, JJIs OMpEeeNIeHUs CKOPOCTH M YCKOPEHHsI MmpoIliecca, 3aJaHHOTOo
dhopmysoit wim rpagukoMm.



e (CB0OOOAHO oOmNEpPUPOBATH TMOHATHSAMU: TIEPBOOOpa3Hasi, ONpPENeNEHHBIA HMHTErpayl; HAXOIUTb
NepBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMIA U BBIYUCIATH HHTETpal 1o popmyne HeroTona—Jleitbnuna.

e HaxoauTs momany miockux GUryp 1 00bEMbI TeJ ¢ HIOMOILBIO UHTErpaa.

e llmers 1mpexncraBleHHME O MAareMaTHYECKOM  MOJCIMPOBAHUM HA  IIPUMEpPE  COCTaBJICHUSA
mudepeHInaTbHBIX YPAaBHCHH.

e Pemath npukiagHble 3a1a41, B TOM YUCIIE COLIMATIbHO-I)KOHOMHUYECKOTO U (PU3MUECKOro XapakTepa,
CpEICTBaMHU MaTEMAaTUYECKOr0 aHAJIN3A.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHUA)

10 knacc
Yucna v BbIYMCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHbIE U JECSITUYHBIE APOOU, IPOLEHTHI, OECKOHEUHbIE IEPUOANUECKUE
napoOu. [Ipumenenue qpodeit 1 MPOLEHTOB /s pellieH s MPUKIAIHBIX 33a]a4 U3 Pa3IMUHbIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JeiicTBuTenpHble 4Kcaa. PannoHanbHble M UppalMOHAJBHBIE 4YMCIa. ApH]MeTHUecKue orepaunuu c
JNEHCTBUTENBHBIMU YHCIaMu. MOyJb TEHCTBUTENBHOTO YMCIa U €ro cBoiicTBa. [IpnbnukéHHble BhIYMCIEHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYMCIICHU.

Crenenp ¢ uensiM mnokaszareneMm. bunom Herorona. HMcnonb3oBanue mnoaxopsiied (opmbl 3amnucu
NEHUCTBUTENBHBIX YHCEN JUISl PEIICHUs] IPAKTUYECKUX 3a/1a4 U MIPEICTABICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHON CTENIEHH U €T0 CBOMCTBA.

CreneHsb ¢ pallMOHAILHBIM [1I0KA3aTEIEM U €€ CBOICTBA; CTENEHb C AEUCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudwm uncna. Coiicta jorapudma. JlecsTHuHbIe M HATypaIbHBIC JIOTApU(PMBEIL.

CuHycC, KOCHHYC, TQHT'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U apKTaHTEHC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus1 U HepaBeHCTBA

ToxnecTBa M TOXAECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHME, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUsA-cleACcTBYs. HepaBeHCTBO, pellieHuE HEPAaBEHCTBA.

OCHOBHBIE METO/IbI pEIIEHUs LEIbIX U APOOHO-PALMOHATBHBIX YPaBHEHUN M HEPABEHCTB. MHOrOUWIEHBI
OT OJHOM mepeMeHHOMW. JleJleHne MHOrowieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema be3dy. MHoOrowieHnsl ¢
nenbiMu kKoddduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIIEHU U KOPHH.

WppanmonansHeie ypaBHeHNsA. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPaBHEHUH.

[IpeoOpa3oBanue BBIpAXEHUHA, COAECPIKAIIMX JIOTapU(DMBI.

Jlorapudmuueckre ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS] TIOTapUPMUUECKUX YPaBHEHUH.

OcHoBHBIE TpHUroHOMeTpHueckue ¢Gopmyibl. IlpeoOpa3oBaHuEe TPUTOHOMETPUUYECKHX BBIPAXKEHUI.
Pemenne TpuroHOMETpUYECKUX YPAaBHEHHM.

Pemenune cucreMm JMHEHHBIX ypaBHEHHMH. MaTpulia cUCTEeMbl JIMHEWHBIX ypaBHEHMH. OnpenenuTenb
MaTpuibl 2X2, €ro TreOMETPHUYECKHMH CMBICI W CBOWCTBA; BBIYMCIEHUE €ro0 3HAYEHUs, NPUMEHEHHUE
ONIPEAEIUTENS JUIsl PELIEHUS CUCTEMBl JMHEMHBIX ypaBHEHMI. PelleHne NpuKiIazHbIX 3a7ad C IOMOIIbIO
CUCTEMBI JINHEWHBIX YpaBHEeHHM. VccnenqoBanne NOCTPOEHHON MOJIENH € TIOMOIIBIO MATPHUIL U OIIPEIETUTENEH.

[TocTtpoeHne MaTeMAaTUYECKUX MOJENEH pealbHOM CHUTyalMd C IIOMOIIBIO YPAaBHEHMM M HEPABEHCTB.
[IpumeneHne ypaBHEHUN M HEPABEHCTB K PEUICHUIO MaTeMaTUYEeCKUX 3a/lad U 3aJad U3 pa3iIMuHbIX olnacteit
HAyKU U pEaJIbHOM JKU3HHU.

DOyHKUMH U TPaPuKu

OyHKIUs, crmocoos! 3ananus ¢yHkuun. Bzanmuao obpatubie ¢pyHkunn. Kommosumus ynkmuit. ['paduk
¢GyHKIMU. DIIeMeHTapHbIe TpeoOpa3oBaHus TpapUKOB (PYHKIHIA.

Ob6nacte ompeznereHuss W MHOXKeCTBO 3HaueHM Qynkuuu. Hymum ¢yskumun.  IpomexyTku
3HakonocTosHcTBa. YE€THble U HeuéTHble QyHKIMHU. [lepuoanyeckue QpyHkuuu. [IpomexyTkn MOHOTOHHOCTH
¢yHkuuu. MakcumymMbl U MUHUMYMbI ¢GyHKmud. Haumboinplliee M HauMeHbIee 3HA4YCHUs (DYHKIUM Ha
IIPOMEXKYTKE.

JluneliHasi, KBapaTUyHast U APOOHO-TMHEHHas (GYHKIMUU. DJIEeMEHTapHOE HMCCIEOBAHUE U MOCTPOCHHE
UX TpaKOB.



CrenenHast GyHKIHMS C HATYypaJbHBIM U LIEJbIM 1oKka3aTteneM. E€ cBoiicTBa u rpaduk. CoiicTa u rpadux
KOpHs N-0ii CTETIeHU KaK (PYHKLIHUU OOpAaTHOM CTENCHH C HATYypAJIbHBIM MTOKA3aTEIEeM.

[Toka3zarenpHas u norapupmuueckass (yHKUIUH, UX CBoicTBa M rpaduku. Mcmomp3oBanue rpaduxos
(bYHKUMH 1715 pelIeHus] ypaBHEHUIA.

Tpuronomerpuyeckas OKpPY>KHOCTb, OIpEIEJIEHUE TPUTOHOMETPUUYECKUX (YHKIMH  YHCIOBOTO
apryMeHTa.

@DyHKIMOHAIbHbIE 3aBUCUMOCTH B peaIbHBIX IIpoLieccax U sBIEHUAX. I'papuku peasbHbIX 3aBUCUMOCTEH.
Havaja maTeMaTH4YeCKOI0 aHaJIHM3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHUS TOCIEA0BATEIbHOCTEH. MeTon MareMaTHYecKOW HHITYKIIHH.
MOHOTOHHBIE U OTPaHUYEHHBIE NOCIEI0BATEIBHOCTH. VICTOpPHS BO3HMKHOBEHHUS MaTEMaTHMYECKOIO aHalIu3a
KaK aHaJIM3a OECKOHEYHO MaJlbIX.

Apudmernueckass M reomerpuueckas mporpeccud. beckoHeuHo yObIBarolas TIeoMeTpHuYecKas
nporpeccusi.  Cymma  OeckoHeyHO  yOBbIBaloIIed  TeoMeTpudeckod  mporpeccuu.  JlunedHeli u
OKCIIOHCHIMAIBHBIA pocT. Yucno e. Popmyiia CIOKHBIX NPOLEHTOB. lcnonb3oBaHME NPOrpeccuu UIs
pelIeHus pealIbHbIX 3aa4 IIPUKIIAHOIO XapaKTepa.

HenpepsbiBable (QyHKIMM M uX cBoicTBa. Touku paspeiBa. AcUMNOTOTH rpadukoB QyHKuuil. CBoiicTBa
(GyHKIMH HETpephIBHBIX HA OTpe3Ke. MeToJ MHTEpBaJOB Ui PEIICHHs] HEpaBeHCTB. lIpuMeHeHHE CBOWCTB
HeNpepbIBHBIX (DYHKIMHA AJIs peIieHus 3a/1ad.

[lepBass u BrOpass mpousBoAHble (GyHKIMH. OnpenencHue, TeOMETPUUYECKHA U (PHU3HMUECKUI CMBICT
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIUH.

[Tpon3BoHBIC eMEHTApHBIX QYHKUIUH. [Ipon3BOIHAS CyMMBI, IPOU3BEACHUS, YACTHOTO U KOMITIO3ULIUU
byHKIUi.

MHoxecTBa M JIOTHKA

MHoxecTBO, ornepalnuy HaJl MHOXKECTBAMU U UX cBoiicTBa. /lnarpammel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO armapara JUlsl ONIMCAHUS PEANIbHBIX MPOLIECCOB M SIBJICHMM, NIPU PELICHUM 3a7ad
U3 IpYruX y4eOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTeMaTH4YeCKOro OOBEKTa, CIEJCTBHE, J0Ka3aTeibCTBO,
PaBHOCHUJIBHBIE YPAaBHEHHS.

11 knace

Yucina v BbIYMCICHUSA

Harypanbusle u nenvlie yucna. [IpumeHenune mnpusHakoB nenumoctd uenbix yucen, HOJ u HOK,
OCTaTKOB IO MOAYJIIO, anropuT™Ma EBKinaa 115 perenust 3a/1a4 B LENbIX Ynciax.

KowmmiekcHpie uucia. Anrebpanyeckas ¥ TPUTOHOMETpUYECKas (POPMBI 3aliCU KOMIUIEKCHOTO YHCIIA.
Apudmernyeckue oOnepalud ¢ KOMIUIGKCHBIMM yHuclaMH. M300pakeHne KOMIUIEKCHBIX 4YHCET Ha
KOOpAMHATHOW IuiockocTH. @opmyna Myaspa. KopHu N-oii cTteneHu u3 KOMIUIEKCHOrO yucia. lIpumenenne
KOMILIEKCHBIX YUCEN JUISl pelieHus (PU3NYECKHX M FeOMETPUUECKUX 3a/1au.

YpaBHeHHsI U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI M HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI M CHUCTEMBI-CIIEACTBHSI.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUYECKOH OKPYKHOCTH.
Pemenue TpUroHoMeTpuueCcKUX HEPABEHCTB.

OCHOBHBIE METObI PELLIEHUS TOKA3aTEIbHbBIX U JIOrapu(MUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/BI PELICHUS UPPAIIOHATbHBIX HEPABEHCTB.

OcCHOBHBIE METO/ABI pELIEHUS CUCTEM U COBOKYIHOCTEH pAlMOHAJBHBIX, HpPPAIOHAIBHBIX,
MOKa3aTeIbHbIX U JIOrapu(PMUUYECKUX YPABHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

ITpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUIO0 MaTEMaTUUECKUX 3a4a4 U 3a1a4 U3
pasnUYHbIX 001aCTe HAYKH U PealbHOM XKU3HHU, HHTEPIPETAlHs OJYYEHHBIX Pe3yJIbTaTOB.

DYyHKUMH U TPaPUKHU

I'padux xommosunuu ¢pyHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHHM U HEPABEHCTB Ha KOOPAWHATHOMN
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpadUKH.

I'paduueckue MeTo bl pelIeHNs] ypaBHEHUH U HepaBeHCTB. [ paduueckne MeToIbl peleHHs 3a1a4 C
napaMeTpamH.



Hcnonb3oBanue rpadukoB GyHKIUN 7151 UCCIIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEMN, KOTOpBIE
BO3HUKAIOT IPH PEIICHUH 33724 U3 APYTHX YUEOHBIX IPEIMETOB M PeaibHON KU3HU.
Havaja maTeMaTH4YeCKOIo aHaJIHM3a

[TprMeHeHMe TPOU3BOIHOMN K MCCIeI0BaHUIO (PYHKIMI HAa MOHOTOHHOCTB M 9KCTpeMyMbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HAUYCHUH HeMPEpbIBHON (PYHKLIUU HA OTPE3KE.

[TpuMmeHeHne TPOU3BOJHON I HAX0XKACHNS HAWIYYIIero peleHs B IPUKIAIHbIX 3a1adax, A
OIIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (GopMyJIoi Wiy rpaKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IepBo0Opa3HbIX. IlepBo0Opa3Hble 371eMEHTApHBIX (YHKIUH.
[TpaBuia HaX0XICHHUS IEPBOOOPAZHBIX.

WuTerpain. ['eomeTpudeckuii CMBICT UHTETpaia. BeraucineHue onpeaeéHHoro HHTerpaia no Gopmyie
Herorona—IJlelioauna.

[IpumMeHeHMe UHTErpana i HaXOXKACHUS IUIOMAeH IIIOCKUX GUryp 1 00bEMOB Tr€OMETPUUYECKHX TEJl.

[Tpumeps! pemeHuii qudQepeHInaIbHIX ypaBHeHHNA. MaTeMaTndeckoe MOACTMPOBAHNE PEATbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPaBHEHUH.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IO T'OAAM OBYYEHMUA)

10 knace (140 yacoB)

Ha3Banue pa3nena OcHoBHOe coep:kaHue pa3jaesa OcHOBHbBIE BH/IbI JeATeJTbHOCTH
(K0JIM4eCcTBO (Temmbl) o0yuarouuxcsi

4acoB)

MHO0XkeCTBO MHokecTBO, omepanu Hay | Mcnmosib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JIEHCTBUTEIIBHBIX MHOXECTBAMU M  HUX  CBOMCTBA. | anmapar Jyuisl ONUCAHMS XOAa pEeUIeHUs
YHCel. JuarpamMmbl Ditnnepa—BenHa. | MaTeMaTHUYeCKHX 3a/1a4, a TAKXKE peaTbHbIX
MBHOro4JICHHI. [Ipumenenue TEOPETHKO- | IPOLIECCOB U SBJICHUM.

PanmonannHbIE MHO>KECTBEHHOTO anmapata s | OnepupoBaTh NOHATHAMM: PAIMOHAIBHOE
ypaBHEHUS U peuieHus 3aaay. YHCII0, OECKOHEUHAs TIepuoAnYecKas Apoosb,
HEPaBEHCTBA. PanmonannHBIC YHUCIA. | NPOUEHTHI; UPPAMOHAIBHOE U

CucreMsl OOBIKHOBEHHBIE U IECATHUYHBIE APOOH, | TEHCTBUTEIBHOE YHCIIO; MOIYIIh

JIMHEHHBIX MIPOLIEHTHI, OCCKOHEUHBIC | ACHCTBUTEILHOIO YHCIIA; HCI0JIb30BATh OTH
ypaBHEHUM nepuoanueckue apoodu. [I[puMeHeHne | MOHSTHS NMPU MPOBEACHUU PACCYKIACHUN U
(28 u) Ipo6eii ¥ TPOIEHTOB ISl PEeIIeHUs JIOKA3aTeNbCTB, MPUMEHSATH JPOOH U

MPUKJIATHBIX 33]1a4.
JleicTBUTENbHBIE YHCia.
PanmionansHbie W WppanMoHAIBHBIC
grcna. ApudMeTndecKue onepamuu ¢
JEWCTBUTEIbHBIMY YHCIIaMU. Moayib
JNEUCTBUTENBHOTO  4YHClIa U €ro
CBOMCTBA. [TpubnmxEnnple
BBIYUCIICHHS, TIpaBWIa OKPYTJICHHUS,
NpUKHIKA U OILIEHKa pe3yJlibTara
BBIYMCIICHUI.

OCHOBHBIE METO/IbI PEUIEHUS LIETBbIX U
JIPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOTOUJIEHBI OT OJTHOM
MepeMeHHON. JleneHne MHOro4djeHa
Ha MHOTOWIEH ¢ ocTaTKoM. Teopema
besy. MHorounensl ¢ IEJNBIMHU
kodpurnmentamu. Teopema Buera.
Pemrenne cucreM muHENHHBIX
ypaBHeHu. MaTpuia cuctemsl
JIMHEMHBIX YpaBHEHUU. OnpenenuTelb
MATPHUIIBI 2X2, €r0 TEOMETPUUECKHI

IIPOLICHTHI JUIsl pEIIECHUS IPUKIIAIHBIX 33/1a4 U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U pealbHOU
KU3HU.

Hcnoab3oBaTh NpUOIMKEHHBIE BEIYUCICHHUS,
IIpaBUjIa OKPYIJIEHUS, IPUKUIKY U OLEHKY
pe3yJIbTaTa BEIYUCICHUH.

IIpuMeHSITE pa3aMYHbIE METOJBl PEIIEHUs
palMoHaJIbHBIX U JIPOOHO-paAIlMOHATIBHBIX
YPaBHEHHUH; a TaKXKe METO/ NHTEPBAJIOB JJIs
pelIeHUsT HEPaBEHCTB.

OnepupoBaTb NOHATHAMM: MHOTOWIEH OT
OJIHOW ITIEPEMEHHOM, €r0 KOPHU; IPUMEHATh
JICJICHHE MHOTOYJICHA Ha MHOTOYJIEH C
OCTaTKOM, TeopeMy besy u teopemy Buera ms
pelIeHns 3a1a4.

OnepupoBatsb NOHATHSIMU:
JIMHEHBIX ypaBHEHUH,
OINPEACIIUTEND MATPULIBL.
Hcnonb3oBaTh CBONCTBA ONpeAeaUTENs 2X2
JUIsl BBIYMCIICHUS €70 3HAYCHUS, IPUMEHSATD
ONpENCINTENH NIl PEIICHHS  CUCTEMBI

cucremMa
MaTpHla,




CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TI0
3HAYEHMS; IPUMEHEHUE OTPEICTUTEIIS
JUISl pELIEHUS] CUCTEMBI JIMHEMHBIX
ypaBHEHUH. Pelienne npukiiaiHbIx
3a/1a4 C IOMOIIBIO CUCTEMBI
JINHEMHBIX YpaBHCHUI

JIMHEMHBIX YPaBHCHUH.

MoaeanpoBaTh peaibHbIE CUTYaIUHU C
MOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHUH,
HCCJIe0BATH [IOCTPOCHHBIE MOJIEIN C
MOMOIIbIO MaTPUIL U OIIpe/IeTUTENCH,
HHTEPNPETHPOBATH MOJIYYCHHBIN pe3yabTaT

OyHKIMH U @OyHk1us, criocoObl 3a1anust GyHKIMY. | OnepupoBaTh NOHATHAMU: QYHKIMS,
rpadukm. B3aumHo oOpaTHBIE (QYHKITHH. crocoObl 3a1aHus PYHKIIMH; B3aUMHO
Crenennas Kommosumus ¢pynakmnmii. ['paduk oOpaTtHble GyHKIIMH, KOMITO3HUITUS (yHKIIHH,
GbyHKIUs ¢ HenbM | pyHKIMU. DJIeMeHTapHbIe rpaduk GyHKINHU, 0OJIACTh ONPE/IeIeHUs 1
MoKa3aTesiemM npeoOpa3oBanus TpaguKoB QYHKIMHA. | MHOXKECTBO 3HAYCHHUU (QYHKIIMH, HYJIN
(12 9) OO0nacTh onpeieNeHusl U MHOKECTBO | (PYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;
3Ha4eHud pyHkuuu. Hymum QyHKUIuu. | nuHeiHas, KBaapaTHyHasi, ApoOHO-THHENRHAs U
IIpoMexyTKH 3HAaKOIIOCTOSIHCTBA. cTerneHHast (PyHKIUH.
Yérabie 1 HeUETHBIC (PYHKIINH. BbInoJHATH dyieMeHTapHbIe TpeoOpa3oBaHus
[Tepuoanueckue GpyHKINU. rpaduKoB (PyHKITHIA.
[IpoMexyTKH MOHOTOHHOCTHU 3HAaTBh U yMeThb J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMHA. MakCUMyMbI 1 MUHUMYMBI | HEYETHOCTh (DYHKIIUH, IEPUOIUIHOCTD
¢yukuuu. HanGonpee nu Haumenblee | pyHKIUN, HAXOAUTb IIPOMEXKYTKH
3Ha4YeHHEe PYHKIUHU HA TIPOMEKYTKE. MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBbI 1
JIuneliHas, KBagpaTU4Has M JPOOHO-| MUHUMYMBI (DYHKIIUH, HAaHOOJbIIEE 1
TuHeWHas (QyHKIUHA. DIEMEHTapHOe| HaMMEHbIIee 3HaueHUue (PyHKIMHN Ha
UCCIIEIOBAHUE U IIOCTPOCHUE| TIPOMEXKYTKE.
rpaduKoB 3TUX QYHKIUH. ®opmMyIMpPOBATH U HILIIOCTPUPOBATH
Crenenp ¢ 1LenbIM  [OKa3aTeseM. | rpaM4ecKH CBOMCTBA JIMHEHHOM,
bunom HeroroHa. KBaJIpaTUYHOM, IPOOHO-IMHENHON 1
CrenenHas (yHKIMS C HaTypaJbHBIM | CTEIICHHOU (DYHKITHIA.
U LeabIM nokasareneM. E€ cBoiicTBa 1 | Beipamxath oopMyJIaMM 3aBUCHUMOCTH MEXIY
rpaduk BEJIMYMHAMHU.
3HaTh onpe/aeeHHe U CBOMCTBA CTENIEHU C
LeJIBIM MTOKa3aTeseM; MOIXOASIY0 hopMy
3aMycy JeMCTBUTEIbHBIX YHCEN ISl peIIeHUs
MPAKTUYECKUX 3a7la4 U MPECTaBICHUS JAHHbBIX
Apudpmernueckuil | Apudmerndyeckuit KOpeHb | PopMyIMpoOBaTh, 3allMChIBATH B
KOpeHb N-oi HaTypaJIbHOM  CTENIEHH U €ro | CAMBOJINYECKOM (opMe U  UCIOJIB30BATh
CTEIIECHU. CBOMCTBA. CBOMCTBA  KOpHA  N-OM  CTENEHH  JJIA
Wppaunonanensle | [IpeoOpa3oBanus YHCIIOBBIX | PeoO0pa30BaHMs BHIPAKESHUH.
ypaBHEHHUS BBIpaXEHUH, copepxamux creneHu u | Haxogutb pelieHust UppalMOHATIBHBIX
(18 9) KOpHH. YpPaBHEHUH C TIOMOLIBIO  PABHOCWJIBHBIX
WppatnmonanpHele YpaBHEHUS. | EPEXOJ0OB WM  OCYLIECTBIAS  IPOBEPKY
OcHoBHbIE METO/IBI pelIeHus | KOpHEM.
HppaLMOHAJIBHBIX ypaBHeHu#l. | CTtpouth Tpaduk GQyHKUMKM KOpHA N-0i
PaBHOCHIIbHBIE TIEPEXO/bl B PEILICHUH | CTENEHH Kak oOpaTHOW i (QYyHKIMM CTEHEeHU
UppalMOHANIbHBIX YpaBHEHUH. C HaTypaJIbHbIM IOKa3aTeIeM
CpoiictBa u TpaduKk KOpHS N-oi
CTeNeHU KaK (PyHKIIMH 0OpaTHOU
CTEIICHH C HATYPAJIbHBIM I1I0Ka3aTeIeM
[TokazarenbHas Crenenb c pauroHaNIbHBIM | POPMYJIMPOBATH ONpedeJieHne CTEIEeHU C
GbyHKIHA. IIOKAa3aTesIeM U €€ CBONCTBA. palMOHAIbHBIM [TOKA3aTEIEM.
[TokazarenbHbIe [TokazaTenpHas GyHKIMS, €€ CBOMCTBA | BhIMOMHATH npeoOpa3oBaHUs YUCITOBBIX
ypaBHEHUS u rpaduk. Mcronp3oBaHue rpaduka | BRIpOKEHHH, — COIEpXKAallMX  CTENeHH ¢
(10 v) (GyHKIMY 17151 PeIICHHs] YPaBHCHUM. palMOHAIBHBIM ITOKA3aTEIEM.

[TokazarenbHble ypaBHEHUSI.
OCHOBHBIE METO/BI PELICHUS
MOKa3aTeIbHBIX YpaBHEHUM

Hcnonb3oBars umndpoBbie pecypebl i
MOCTpOeHUs rpaduka Mmoka3aTeabHON PyHKITUN
Y U3y4EeHUS €€ CBOMCTB.




HaxoauTthb pemieHus mokasareabHbIX
ypaBHEHUI

Jlorapudpmuueckas | Jlorapudm yncna. CoiicTa JlaBaThb onpeesieHune jorapupma yuca;
byHKIuS. norapudma. JlecsTuuHbie U JECATUYHOTO U HAaTypajbHOro Jorapudma.
Jlorapudmuueckue | HaTypaJibHbIE JTOTaPU(PMBIL. Hcnonb3oBaTh cBOMCTBA JIOTapudMOB JIJIs
ypaBHEHUS [IpeoOpazoBaHue BEIpaXKEHUH, peoOpa3oBaHus JOrapuHMUUECKUX
(18 u) coJiepKaliux Jorapu@Mal. BBIPKCHUI.
Jlorapudmuueckast QpyHKIus, € CtpouTthb rpaduk sorapupmMudeckoi GpyHKImm
cBoiicTBa u rpaduk. Mcnons3oBanue KaK 00paTHOM K MOKa3aTeIbHOUN U
rpaduka QyHKIMU JUIS pelIeHus MCIIOJIb30BaTh CBOMCTBA JorapupmMuueckoi
YPaBHEHHIA. (bYHKIMU 1715 peIIeHus 3a/1a4.
Jlorapudmuueckue ypaBHEHUS. Haxoautp  pemenus  sorapupMuyecKux
OCHOBHBIE METOJIbI PEIICHHUSI YpaBHEHH C TOMOIIBIO  PABHOCHIBHBIX
norapu(pMUIECKUX ypaBHEHHIA. MEPeX0J0B WM  OCYIIECTBIISA  MPOBEPKY
PaBHOCHUIIbHBIE TIEpEXObl B PEUICHUN | KOpPHEH
JorapupMUIECKUX ypaBHEHHIA.
Tpuronomerpuyeck | CuHyc, KOCHHYC, TAHT€HC U JlaBaTh onpeaeeHusi CHHyCa, KOCUHYCa,
e BBIPAKEHHUA W KOTAHTEHC YMCIOBOTO apryMEHTA. TaHTEHCa U KOTaHT€HCA YUCIIOBOTO apryMEHTa;
ypaBHEHUs ApKCUHYC, apKKOCHHYC U apKTaHI'€HC | a TaKXKe apKCUHYyca, apKKOCHUHYca U
(22 v) YHUCJIOBOI'O apIyMEHTA. apKTaHIeHCa Ynca.
Tpuronomerpuyeckasi OKpyKHOCTb, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPUUECKHE
orpeeNeHue TPUTOHOMETPHUYECKHUX dbopMyIIbI TUISE npeoOpazoBaHus
(YHKIMI 9HACIIOBOTO apryMEHTA. TPUTOHOMETPHUYECKUX BBIPAKEHHIA.
OCHOBHbBIE TPUTOHOMETPUUECKHE IIpumensiTh GOpMYIIBI TPUTOHOMETPUU TS
dhopmyel. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUUECKUX BBIPAKEHHH. TPUTOHOMETPUUYECKUX YPaBHEHUH
Perrenne TpUroHOMETpHUUECKUX
YpaBHEHUI
[TocnenoBarensHOCT| [locmen0oBaTEIEHOCTH, CITIOCOOBI OnepupoBathb MOHSATHSIMU:
U ¥ IPOTPECCUU 3aJJaHHS MTOCTIeIOBATEIHHOCTEH. MOCJIeIOBATEIBHOCT,  CHOCOOBI  3aJaHHS
(10 9) Metoa MaTeMaTH4eCKOM HHIAYKLINH. M0CJIEeI0BATEIbHOCTEH; MOHOTOHHBIE u
MOHOTOHHBIE U OTPAaHUYCHHBIC OTpaHUYCHHBIC MIOCJIEIOBATEIBHOCTH;
nociuenoBarenbHOCTH. McTopus uccae10BaTh MOCJIeIOBATEIBHOCTH Ha

aHann3a OECKOHEYHO MaJIbIX.
Apudmernueckas U reoMeTpuyecKas
IIPOrPECCHUHN.

Beckoneuno yOBIBaromas
reomerpuueckas nporpeccus. Cymma

MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[TomyuaTs ipencTaBiieHre 00 OCHOBHBIX HJIECSIX
aHan3a OECKOHEYHO MaJIbIX.

JaBaTh omnpenejeHue apu@MeTHUEcKOd U
reOMETPUUYECKOM NMPOTrPECCUHN.

OECKOHEYHO yobiBatolell | Jloka3piBaTh CBOMCTBa apupMeTHIECKON U
reoMeTpHUYECKON MIPOrPECCUU. | TEOMETPUYECKOH  MPOrpeccuu,  HaXOAWUTh
JIuHeNHBIE ¥ SKCIOHEHIMAJBHBIN | CYMMY YJICHOB IPOTPECCUH, a TAKXKE CYMMY
poct. Huco e. YJIEHOB 0ECKOHEYHO yObIBaro1eit
dopmynia  CIOXKHBIX  IPOLEHTOB. | TEOMETPUUECKOI MPOrPECCHH.
Hcnonp3oBanne  mporpeccun s | Memoab3oBaTh TMPOTpecCHH ISl PEUICHUS
pereHus peabHbIX 3aja4 | 3a7a4 NPUKIIAHOTO XapaKTep.
MIPUKIIQJHOTO XapakTepa IIpuMmensTh GopMyITy CIOXKHBIX IPOLIEHTOB
JUI peLIeHUs 3a7jad U3 pealbHOM MPAKTUKU
HenpepsiBHbIe HenpepbiBHble  ¢yHkuuu u  ux | OnepupoBarthb NOHATHSMU: byHKUIMA
byHKIMH. CBOHCTBA. Touxka paspbIBa. | HEpepbIBHAsT Ha OTpE3Ke, TOYKa pa3phiBa
[TpousBoaHas AcumnToThl  TpadukoB  (YHKIHHA. | GYHKIIUU, aCUMIITOTA Tpaduka GyHKIIUH.
(20 u) CaoiicTBa ¢yHKIMi HenpepbIBHBIX Ha | IIpuMeHATH CBOMCTBA HEIPEPBIBHBIX

orpe3ke. Merox UWHTEpBaIOB A
pemieHus HepaBeHCTB. [Ipumenenne
CBOWCTB HETIPEPBIBHBIX (DYHKLUH JUIs
pelIeHns 3a1a4.

(bYHKUMR 1715 peleHus 3a1a4.

OnepupoBaTh NOHATUSIMH: TIEPBasi U BTOPAs
MIPOU3BOJHEIE byHKUINY; IIOHUMATh
GUBUYECKUH W TEOMETPUYECKHH  CMBICTT




[lepBas u BTOpasi NpOU3BOAHbBIE
¢bynkiuu. OnpeneneHue,
TCOMETPUUYECKHUHN ¥ (PU3HUECKHI
CMBICJI IIPOU3BOJHOM. Y paBHEHHE
KacaTelbHOU K rpaduKy (QyHKIIHH.
[Ipon3BOaHBIE 3JIEMEHTAPHBIX
¢byukumii. [IponsBoHas CyMMBlI,
IIPOU3BEIEHNUS, YACTHOIO U
KOMITO3UIIUU (DYHKITHI

MIPOU3BOTHOM; 3aMMCHIBATh ypaBHEHHUE
KacaTelIbHOM.

BbIuuciaaTs MIPOU3BOIHBIC CYMMBI,
MIPOM3BEICHHUS, YACTHOTO U CJIIOKHOHN (yHKIIUH.
N3yuarth MIPOU3BOJIHBIC 3J€MEHTaPHBIX
GyHKIMHA.

Hcnoab3oBaTh r€OMETPUYECKUM U

(UBUYECKU CMBICI POU3BOTHOM ISt
penieHus 3aaaqy

[ToBTOpeHnwue, OcHoBHBIEC MOHATHA Kypca anreOpsl U | [IpuMeHATh  OCHOBHBIE — TOHATUS — Kypca
o0o01ienue, Hayajx maremarndyeckoro axanmsa 10 | anreOpbl M Hayad MaTeMaTHYecKOro aHalu3a
cHCTeMaTH3aLus KJacca, 0000meHne JUIL pelIeHMs 3a/1ad W3 PEaTbHOW JKU3HU H
3HaHUH (2 ) CcUCTEMaTU3alus 3HAaHUU JPYTUX IIKOJBHBIX IPEIMETOB

11 knace (140 yacoB)

Ha3panmue pa3nena OcHoBHOE coaepskaHue pa3jesia OcHoBHBIC BH/bI AeATeTbHOCTH
(KoIM4YeCcTBO (TeMbI) o0yuarouuxcst
4acoB)
Hccnenosanue [Ipumenenue IIPOU3BOHON K | Crponth rpaduk KoMmo3uuuu GyHKIOUHA C
byHKIUH C | UCCIEAOBAHUIO byHKIUR Ha | IOMOIIBIO DJIEMEHTApHOI'O MCCICHOBAaHUS U
ITOMOUIBIO MOHOTOHHOCTH U JKCTPEMYMBIL. | CBOMCTB KOMIIO3UIUH.
IIPOU3BOIHOM Haxoxnenue HauOO0JIbILIErO u | CtponTh reomMeTpuueckue o0pasbl ypaBHEHUH U
(24 ) HaWMEHBIIIETO 3HAYeHHs | HEPABEHCTB HA KOOPAMHATHOM IJIOCKOCTH.
HeTpepbIBHON QyHKIMHU Ha oTpe3ke. | Mcnoyib3oBaTh IIPOU3BOJHYIO JUIs
[lpuMeHeHre  TPOM3BOAHON  JUIS | UCCIENOBaHMS (DYHKIMM HAa MOHOTOHHOCTb MU
HAXOJKJCHHS HAMITyUIIIero PEIICHUsT | DKCTPEMYMbI;  HAXOAMThb  HauOoibllee U
B NpUKIAOHBIX  3agadax, JUIs | HaMMEHbIee 3HaueHHs (DyHKIMU HENpepbIBHON
OTpe/ieNIEeHUs] CKOPOCTH U YCKOPEHUs | Ha OTPE3KE;
npoiiecca, 3aganHoro ¢popmysoit win | Ctpours rpadpuku (QyHKIMH Ha OCHOBaHUU
rpauKoM. IIPOBEAEHHOIO UCCIIEOBAHUS.
Komnozunus ¢bysknmii. | Mcmob30BaTh NPOU3BOIHYIO AJII HAXOXKACHUS
I'eomeTpruueckne 00pas3bl YpaBHCHHI | HAMITYUYIIEr0 pEIIeHHs B MPUKIATHBIX, B TOM
U HEpPaBEHCTB Ha KOOPJWHATHOW | YUCIIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4ax, AJIs
IJI0CKOCTH OTpe/ieNIeHUs] CKOPOCTU U YCKOPEHUs Ipoliecca,
3aJJaHHOTO (POPMYJION MK TPaPUKOM.
IMosyyaTrs mnpeacraBjieHWe O TNPUMEHEHUU
IIPOU3BOJHON B Pa3JINYHBIX OTPACISAX 3HAHUM
IlepBooOpaznass  u | [lepBooOpasHasi, OCHOBHOE CBOWCTBO | OnmepHpoBaTh NOHATHSIMU: TTIEpBOOOpa3Hast U
UHTerpal nepBooOpasHbix.  IlepBooOpa3sHble | onpeneneHHbld uHTErpai. Haxoanrs
(12 9) aneMeHTapHbIX (QyHKuMd. IIpaBuina | mepBooOpasHble 3J€MEHTapHBIX PYHKLIUH 1
HaXO0X/IEHUS NePBOOOPA3HBIX. BBIUUCIATH UHTETpal o ¢popmysie HproToHa —
Wuterpan. 'eomerpuueckuii cmbicn | JleitOnuma.
MHTErpana. Boruncnenne | Haxoguth miomaan miockux GUryp u 00bEMbI
ONpEAENEHHOTO  MHTErpaja IO | TeJ C MOMOUIBIO ONpeAeIEHHOr0 UHTErpaia.
dhopmyne HeroTona-Jleitouuna. 3HAKOMMTBCSH C MaTeMaTUYECKUM
[Ipumenenune MHTETpaja JUIS | MOJEJINPOBAHUEM Ha puMepe
HAaXOXICHHUS IUIOMIAJIeH IIOCKUX | JU(PPEepeHIMaIbHbIX YPAaBHECHHUH.
¢buryp u 006béMoB reomerpuueckux | Ilosydyars  mpeiacTaBieHHEe O 3HAYEHUU
TeN. BBEJICHUS IIOHATHUSA UHTErpajla B DPa3BUTUU
IIpumepsl peleHuin MaTeMaTUKHU
Qg QepeHIranbHbIX YpaBHEHUH.
I'paduknu Tpuronomerpuyeckue pyHkiwu, ux | Mcmoab3oBaTh HH(POBLIE pecypehbl s
TPUTOHOMETPUUYECKHUX| CBOMCTBA U rpauKH. MOCTPOCHMSI Ipa)MKOB TPUTOHOMETPHUECKUX

GbyHKIMA.

Ot6op KOpHEeH

(GYHKIIUHN U U3YYEHHS UX CBOWCTB.




TpuroHomMeTpru4ecKu

TPUTOHOMETPUYECKUX YpPaBHEHUH C

Pemiate TpuroHomerpuueckue ypaBHEHUS U

€ HEpaBEHCTBA MTOMOIIIbIO TPUTOHOMETPUUYECKOM | OCYIIECTBISATE OTOOpP KOPHEH C TOMOIIBIO
(16 u) OKPY>KHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuronomeTpuueckux | [IpuMeHaTs (GopMmysnasl TpPUTOHOMETPUU IS
HEPaBEHCTB peuieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnonb3oBaTs HU(pPOBBIE pecypebl i
MIOCTPOCHHUS U UCCIICIOBAHMS TPAPUKOB
byHKIUH
UppanuonaneHsie, OcHOBHBIE METO/IbI peumieHus | [lpumeHsiTb  CBOMCTBAa  IMOKa3aTeNbHOU U
MoKa3aTeIbHbIC U MOKAa3aTeIbHBIX U JIOTapU(OMUYECKUX | TIOTapUPMUIECKOr  (QYHKIUH K  PEHICHHIO
lmorapu@muueckue HEPaBEHCTB. MOKa3aTeIbHBIX u JgorapupMUUECKUx
HepaBeHCTB (24 u) OcHoBHBIE METO/IbI pEeLIEHUs | HEPABEHCTB.

UppalMOHATILHBIX HEPABEHCTB.
I'padmyeckue  MeToabl  pelIeHUs
HPPAIIMOHATIBHBIX, TTOKA3aTEeIbHBIX U
norapu(MUYECKUX YpaBHEHUN U

O00cHOBATH PAaBHOCUIIBHOCTH MEPEXO/IOB.
Pemath nppanuoHanbHble HEPABEHCTBA.
Hcnonb3oBath  rpaduueckue  METOABI U
CBOICTBa  BXOISIIMX B  YpaBHEHUE WU

HEPaBCHCTB HEPABCHCTBO (QYHKITUH JIJIsl peIICHMS 3a1a91
Kommekcusie uncna | KommiekcHbie yucina. | OnepupoBaTh NOHATUSIMHU: KOMIUIEKCHOE
(10 9) Anrebpanyeckas U | YACIIO U MHOKECTBO KOMILJIEKCHBIX YHCEIL.
TPUTOHOMETPHYCCKAS ¢dopmsl | [IpeacTaBasiTh KOMIUIGKCHBIC YHCIIA B
3aIMCH KOMIUIEKCHOTO YHUCIIA. areOpanvecKkoll U TPUTOHOMETPUICCKON
Apudmernueckue  omepamuu ¢ | popme. BuImoaHATH apudMeTHIECKHE

KOMIUIEKCHBIMH YHCIIAMU.
N300pakeHre KOMIUIEKCHBIX YHCell
Ha KOOPJMHATHOM IIJIOCKOCTH.
@opmyna Myaspa. KopHu n-oi
CTEIIEHH U3 KOMIIJICKCHOTO YHUCIIA.
IIpuMeHeHHEe KOMIUIEKCHBIX YHUCEN
Ui peuleHus  (QU3MYECKUX U
r€OMETPUYECKHX 3a]1a4

orepanuy ¢ HUMHU.
M300paxkars  KOMILIEKCHBIE
KOOpPJAMHATHOM INIOCKOCTH.
IIpumensite Gpopmyny MyaBpa u noxy4arsb
MIPE/ICTaBICHUE O KOPHAX N-Oi CTENEeHU U3
KOMIUIEKCHOTO YUCJIa. 3HAKOMHUTBCH C
IIpUMepaMu MPUMEHEHUsI KOMIUIEKCHBIX YUCEl
JUIS PEeLIeHUs] TEOMETPUUYECKUX U (PU3HMUECKUX
3a1a4

qucjia Ha

Harypanbnsle n
LieJIbIE YUCIIa

HarypanbHble u niensie gucna.
IIpuMeHeHne IPU3HAKOB AECIUMOCTH

OnepupoBaTh NOHATHAMM. HATypaJbHOE U
L[€JI0€ YNCII0, MHOYKECTBO HAaTypaIbHBIX YHCEIL.

(10 9) neneix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKH JACITUMOCTH LETBIX
OCTaTKOB 10 MOAYJIIO, AJITOPUTMA qucen; octaTku o moaynto; HOJl m HOK
EBkmupa nns  pemeHus 3afad B | HATYpaJbHBIX yncen; anroputM EBkinaa mms
LENBIX YMCIIaX pelieHns 3a1ad.
3anuchbIBaTh HaTypaJbHbIEC YHCIIA B PA3IMYHBIX
MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS
Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHeHUM.| OnepupoBaTh NOHATHAMU: CUCTEMA U
paloHaIbHbIX, PaBHOCHUIIBHBIE CHCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
UppalMOHATBHBIX CIIEJICTBHUSI. pelIeHrne CUCTEMBI I COBOKYITHOCTH;
IIOKAa3aTeNIbHBIX U OCHOBHBIE METOABI PELLIEHUS CUCTEM | PAaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS.
Jorapu(QpMUUECKUX Y COBOKYITHOCTEW pallMOHAJIbHBIX, Haxoautp perienust cucteM U COBOKYITHOCTEMN
ypaBHEHUI HPPALMOHANIbHBIX, TOKA3aTENbHBIX U | LEJIbIX PALIMOHATBHBIX, UPPALIMOHAIIbHBIX,
(12 9) Jorapu(MHUIECKUX YpaBHEHUH. MOKa3aTEeIbHBIX U JIOTApU(PMUIECKUX YPAaBHCHUM
IIpuMeHeHHE ypaBHEHUH, CUCTEM W | U HEPABEHCTB.
HEPaBEHCTB K pemiennto | IIpuMEHATH CHCTEMBI YPaBHEHUH K PEILICHUIO
MaTeMaTHYeCKUX 3a/ad M 3a/Jad W3 | TEeKCTOBBIX 3aj[ay M3 pa3IMyHbIX oOjacTeit
pa3IMYHBIX 00JIacTel HAyKU U 3HAHUW U peabHOU JKU3HU;
peaIbHOM KW3HU, WHTEPIPETANHs | HHTEPNPETHPOBATH [10JyYE€HHBIE PEILICHUS.
MTOJTYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh UBPOBBIE pEeCypChI
3anauu ¢ PannonanbeHble, HppalOHAIIBHEIE, Bb10upaTh crioco0 perieHus paroHaIbHBIX,

napameTpamu

MoKa3aTebHbIe, JOrapuPpMHUECKUE

HppaluOHAJIbHbIX, ITOKA3aTCIbHBIX,




(16 1)

Y TPUTOHOMETPUYECKUE YPABHECHMS,
HEPABEHCTBA U CUCTEMBI C
napaMeTpamH.

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJEJIECH PEAIbHBIX
CUTyAalUH C IOMOLIBIO YPABHEHUH,
CUCTEM YPaBHEHUH U HEPABEHCTB C
rapameTpamu

Jorapu(MUUECKUX U TPUTOHOMETPHUUECKHUX
YpaBHEHUI U HEPABEHCTB, COAEPIKAIIMX MOTYJIN
U TIapaMeTphl

I[pumeHsiTh TpapuUecKue H aHATUTHYECKUE
METOJIbI JUIsl pEIICHUs YPaBHEHUN U HEPaBEHCTB
C IapaMeTpaMHd, a TaKXKe MCCIEI0BaHue
byHKIUI MeTogaMu MaTeMaTH4YeCKOro aHaIu3a.
Crpoutrh W HCCJIEI0BATh MaTEMaTUYECKUE
MOJIEJIM PEaJbHBIX CUTyalluid C MOMOIIbIO
YpaBHEHUM, HEPABEHCTB U CUCTEM C
napaMeTpamu

[ToBTOpEHME,
0000111eHNE,
CUCTeMaTH3alIUs
3HaHui (16 u)

OCHOBHBIC TIOHSATHUSI ¥ METOJIBI
Kypca, 00001eHne u
cUCTEeMaTH3aIHs 3HAHUH

MopenupoBaTth peajibHble CUTYallUU Ha SI3bIKE
anreOpbl, COCTABJSATD BBIPAKEHUS, YPABHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a]1a4H,
HCCJIe0BATH [TIOCTPOCHHBIE MOJIEIU C
MCIIOJIb30BaHUEM arrapara anreOphl.
IpumensaTe QyHKIMH U1 MOJSTUPOBAHUS U
UCCJIETOBAHMSI PEabHBIX MTPOLIECCOB.

Pemath npukianHeie 3a/1a4u, B TOM YUCIIE
COLIMATIbLHO-3KOHOMHMYECKOTO ¥ (PU3NIECKOT0
XapakTepa, CpeACTBAMU aareOpsl U
MaTeMaTUYECKOI0 aHaJIn3a

IHoypounoe miianupoBanue AJI'EBPA u Hauajia maTtemaTu4eckoro anajausa, 10 kiacc

Ne Jama Tema ypoka
n/n | Ilhan \ Dakm
MHo:KecTBO AeCTBUTENbHBIX Yucel. MHorouwienbl. PaimoHajJibHbIe YypAaBHEHUS U HEPABEHCTBA.
Cucrembl JIMHEHHBIX YPaBHeHHH - 28 yacoB
1 MHOXkeCTBO, OIepanuy HajJ MHOKECTBAMH M UX CBOKMCTBA
2 Huarpammel Diinepa - Benna
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO anmapaTa Jilsl pelieHus 3a1a4y
4 PannonansHble yncna
5 OOBIKHOBEHHBIE U IECITUYHBIE TPOOU
6 [IpoueHTsI
7 beckoneuHsle nepruoguyecKue qpoodu
8 [Ipumenenue qpobeii 1 IPOIEHTOB IS PEIICHUS TPUKIAIHBIX 3a7a4
9 JleficTBUTENBHBIC YK CIIA
10 PanmionansHbIe ¥ HppaIlmOHATBHBIC YHCITA
11 ApudmeTrueckue onepanuu ¢ 1eHCTBUTENbHBIMI YUCIaMU
12 Monaynb AENCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA
13 [TpubnmxEHHBIE BRIYUCICHUS, TIPABUIIA OKPYTIICHHS
14 [Tpukuaka 1 oleHKa pe3yabTaTa BIYHCICHUN
15 Konumpononas pavoma Nel no meme «Muoscecmeo
0elicmeumenbHbIX YUcel.»
16 OCHOBHBIE METO/IbI PEUIECHUS 1IEIIbIX YPaBHEHUH
17 OCHOBHBIE METOIBI pEUICHUS TPOOHO-PAIMOHATLHBIX YPaBHEHUH
18 OCHOBHBIE METOJIBI PEIICHHUS IEJIbIX U JPOOHO-PAIIMOHATIFHBIX HEPABEHCTB
19 MHoOrouneHs! OT OJHOM EPEMEHHOMU. JleleHre MHOTO4JIeHa HA MHOTOWIEH ¢
OCTaTKOM
20 Teopema besy
21 MHorouensl ¢ 1ensiMu kodddunnenramu. Teopema Bueta
22 Pemenue cucrem JIMHENHHBIX YpaBHEHUI




23

Martpuia CucTeEMBbI JINHEWHBIX YPAaBHEHUN

24 Onpenenurens MaTpuLpl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA

25 Boruncnenue 3HaueHus ONpeaeInTeNs

26 [IpuMeHeHue onpenenuTeis A1 PeleHUs] CUCTEMbI IMHEHHBIX YpaBHEHUH

27 Pemienue npuknagHbIX 3aJa4 ¢ IOMOIIBIO CUCTEMbI JMHEHHBIX YPABHEHUI

28 Konmponvnaa pavoma Ne2 no meme «Payuonanvnuie ypagnenusa u
Hepasencmea. Cucmembvl TuHelnbvIX ypasuenui Muozounenvt»

®Oyuknum 4 rpadpuku. CreneHnasi QyHKIMS ¢ HeJdbIM NOKa3aTesieM - 12 yacoB

1 Crnioco6sb1 3aanus Gpynkun. Bzanmuo odparusie ¢pynkiuu. Kommosumms
(GyHKIHHA.

2 I'padux pynkumu. DnemeHTapHble mpeodpasoBanus rpagukoB HyHKIHHA

3 OO6nacTp ornpeeneHuss © MHOXKECTBO 3HAUCHUH (DyHKIHH

4 Hynu ¢pynkuuu. [IpomexxyTKku 3HaKOIIOCTOSHCTBA

) Yérupie 1 HeuéTHBIC QyHKIMU. [leproanmueckue QyHKIIH

6 [TpomexxyTKi MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl 1 MUHUMYMBI (QyHKITHH

7 Haubosnbuiee n HaumeHblee 3HaYeHUE GYHKIHUN HA IPOMEKYTKE

8 JIuneiiHast 1 KBagpaTHIHas QyHKIMU. DIEMEHTApPHOE UCCIICOBAHHE U
rpaduku GyHKIUH

9 JpoOHo-nuHeiHast QyHKIMH. DlIeMeHTapHOe UCcCciel0BaHue U rpaduK ITUX
byHKIMi

10 Crenens ¢ nenbM nokasaresneMm. bunom Herorona

11 CrenenHast GyHKIUS C HATYpaJbHBIM M LIEJBIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

12 Konumponvnas paboma Ne3 no meme « Dynkyuu u zpagpuxuy

Apu¢pmerndeckuii KopeHb N-o0ii crenenn. UppannonanbHble ypaBHenus - 18 yacos

1 ApudmeTnuecknii KOpeHb HaTypajIbHOU CTENIEHH U €r0 CBOMCTBA

2 [IpeoOpa3oBaHus UUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTEIIEHU

3 BblHECEHNE MHOXKUTENS U3-TI0]] 3HAKa KOPHSI

4 BHeceHne MHOKUTENS 1O/ 3HAK KOPHS

5 CoxkparieHue apo0Oeil, cogepKaimx pagiuKabl

6 [Ipeo6pa3oBanne nppalMoOHAIBHBIX BbIPAKEHUH

7 [ToBTOpeHnue no teme «Apudmernyeckuii KOpeHb N-HOM CTENEHN

8 Konmponvnaa pavboma Ne4 no meme «Apugpmemuueckuit kopenv n-oit
cmenenuy

9 WppanmoHaibHble ypaBHEHUS

10 O0651acTh 1O0NMYCTUMBIX 3HAaYEHHUH UPPALMOHAILHOTO YPaBHEHUS

11 OCHOBHBIE METObI PELIEHUS UPPAIMOHATIBHBIX YPABHEHUH

12 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIICHUH UPPALTMOHAIBHBIX YPaBHEHUH

13 ANTOpUTM pelIeHUs] UPPALlMOHATIbHBIX YPAaBHEHUM

14 Pemenue nppanroHaIbHBIX ypaBHEHUN

15 Pemenne uppannoHaibHbIX ypaBHEHUN

16 CaoiicTBa 1 rpa@uK KOpHS N-0 CTENEeHN KaK PYHKIIMH 0OpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTelIeM

17 [ToBTOpenue no teme «MpparnuonanbHble ypaBHEHUS»

18 Konumpononas pavoma Ne5 no meme «ppauuonanvuvie ypasnenusn)

IToxa3zatenbHas ¢pynkuus. IlokazaTeabHblie ypaBHenus - 10 yacos

1 CrteneHb ¢ pallMOHAIBHBIM TTOKA3aTeNeM U €€ CBOMCTBA

2 [oxa3zarenbHast QyHKIMS, €€ cBOicTBA U rpaduk

3 Hcnonb3oBanue rpaduka GyHKIMM 11 pELICHUsT YpaBHEHUH

4 Iloka3aTenbHble ypaBHEHUS

5 OCHOBHBIE METO/IbI PELLICHUS T0KA3aTEIbHbIX YPaBHEHHUH

6 [IpuBenenue ob6enx yacTelt ypaBHEHHUS K OJHOMY OCHOBAHHIO




7 BriHecenue o011ero MHOKHUTENS 32 CKOOKY

8 Mertox 3aMeHbI IEPEMEHHOI B ITOKa3aTEeIbHBIX YPAaBHEHUAX

9 MeTo/1 TOYWICHHOTO JICTICHHS

10 Koumponvnas paooma Neb6 no meme «Ilokazamenvnas pynxyus.
Ilokazamenvuvle ypasnenusy

Jlorapudmunueckas pynkuus. Jlorapupmunueckne ypapuenus - 18 yacos

1 Jlorapudm yucna
. OCHOBHBIE METO/IbI pelIeHHs JTOTapU(PMUIECKUX YPABHECHHH.

2 CgoiictBa sorapudma

3 JlecATUYHBIE JTOTapH (MBI

4 HarypanbHblie norapudpmsl

) [IpeoOpazoBanue BBIPAKEHHIA, COACPIKALINX JIOTAPU(DMBI

6 Jlorapudmuueckas GpyHKIus, e€ cBOiCTBa U rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMH 1151 PELICHUsT YPaBHEHUH

8 OyHKIMOHATBHO-TpadUIECKUI METO/I PEIICHUSI ypaBHEHU

9 Konmponvnaa paboma Ne7 no meme «locapugpmuuecxkan ghynkyua»

10 Jlorapudmuueckue ypaBHEHUs

11 PaBHOCUIIbHBIE TIEpEXOIbl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUN

12 Pemrenue ypaBHeHuU# 10 ornpeiesieHuIo Jiorapudma

13 Metox MoTeHIMPOBAHNUS

14 Meron BBeEHUS HOBOM IIEPEMEHHOU

15 Meton norapupmMupoBaHus

16 [Tepexos kK HOBOMY OCHOBaHUIO

17 Pemenne norapudmudeckux ypaBHEeHUI

18 Konmponvnaa paboma Ne8 no meme «locapughpmuuecxkue ypagnenusny

Tpuronomerpuyeckue BbIpaKeHUsI 1 YPABHEHUd - 22 yaca

1 CuHyc, KOCHHYC YHCIOBOI0 apryMeHTa

2 TaHreHc U KOTAaHT'€HC YUCIOBOTO apryMeHTa

3 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa

4 TpuroHomerpuieckasi OKpy>KHOCTb, OIIPEICICHHE TPUTOHOMETPUIECKUX
(yHKIUH YKUCI0OBOrO apryMeHTa

3) OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DopMyITbl TBOWHOTO yTia

7 DopMyITbI TOHMKEHUS CTETICHU

8 DopMyJIbI TOJIOBUHHOTO yIila

9 @DopMyITbl CyMMBI apTyMEHTOB

10 DopMyIibl CyMMbI PyHKIUI

11 @Dopmyibl TPOU3BEaCHNS (HYHKIHNA

12 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH C MOMOIIBIO (hOpMYJT

13 Konmponvnaa paboma Ne9 no meme «Tpuzonomempuueckue evipasrxcenus

14 Pemrenne ypaBHeHus cosx = a

15 Pemenue ypaBHeHus sinx = a

16 Pemenue ypaBHeHU# tgx = a, ctgx = a

17 Mertox 3aMeHbI IEPEMEHHON

18 VYpaBHeHuUs, CBOASIINECS K KBaIPATHBIM ypaBHEHUSM

19 Mertoa pa3nokeHus: Ha MHOKHUTEIN

20 OnHOpPOAHBIE TPUTOHOMETPUYECKUE YPaBHCHUS

21 Pemenue TpuroHOMeTpUYECKUX YPAaBHCHUM

22 Konmponvnaa pavoma Nel0 no meme «Tpuzonomempuueckue
Ypasnuenusn»n

ITocaenoBaresbHOCTH ¥ Nporpeccun - 10 yacos
1 | [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus MOCIIeI0BATEIbHOCTEH




Mertox MareMaTUYECKON MHIYKIIUU

MOHOTOHHBIC U OIpaHUYCHHBIC MMOCJICAOBATCIILHOCTHU

Apudmerndeckast 1 reOMETpUIECcKas IPOTrpeccuu

beckoneuno Y6BIBaIOH_IaH TCOMETPpHUYICCKAs ITPOrpeCCus

Cymma OeckoHE4HO YOBIBaIOIIEH reOMEeTPUUECKON MPOTrpecCHU

JIuHeHbIN 1 SKCIOHEHIIMABbHBIA pocT. Yucio e

dopmyiia CIIOKHBIX IIPOLIEHTOB

OO N T~ |WN

Hcnonbs3oBanue nporpeccuu Uisi peieHus: pealibHbIX 3a1a4 MPUKIIATHOTO
Xapakrepa

[EY
o

Koumponvnasa paooma Nell no meme «llocneoosamenvrnocmu u
npozpeccuuy

HenpepsbiBuble pynkuun. IlpousBognas - 20 yacos

1 HenpepeiBHble pyHKIIMU 1 UX cBoiicTBA. Touka pa3priBa

2 AcumnToTsl rpagukoB ¢yHkimii. CBoiicTBa (pyHKIINN HENPEPHIBHBIX HA
OTpEe3Ke

MGTOII HHTCPBAJIOB JIA pCIICHUS HCPABCHCTB

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYYHKIUH TS peleHus 3a1a4

[TepBas u BTOpasi NpOU3BOAHBIE (PYHKIIHH

AJ'IFOpI/ITM HaxXO0XIACHUA HpOHSBOHHOﬁ

®opmynsl qudhepeHIpoBaHUS

3
4
5
6 Omnpenenenue, TeOMETPUIECKUN U PUIUIECKHUI CMBICT TPOU3BOTHON
7
8
9

[IpousBoHast CTENEHHON (PYHKIUH

10 IIpon3BoiHbIE ANIEMEHTAPHBIX GYHKUINN
11 Boruncnenue npou3BOAHbBIX AJIEMEHTapHbBIX (PyHKINN
12 [IpousBonHas CyMMbI PyHKIMI
13 [IponsBonHas npousBeneHust QyHKIUN
14 [Ipon3BoiHas YACTHOTO (PYHKITHI
15 [Ipon3BoaHas KOMIO3UIMU DYHKIUN
16 [ToHATHE U BBIUUCIIEHHE TPOU3BOIHON N-T'O MOPSIKA
17 JuddepenurpoBanue caoxKHONH QYHKIUU
18 VYpaBHeHHe KacaTeNbHOU K TpapuKy QyHKIUN
19 VYpaBHeHHe KacaTeNbHOU K TpapuKy GyHKIUU
20 Konmponvnaa paboma Nel2 no meme «Henpepuvignvie pynkyuu.
Ilpou3seoonany
IHoBTOpeHue, 00001IeHUE, CHCTEeMATH3AIUA 3HAHUH - 2 yaca
1 PerieHust TPUTOHOMETPUUECKUX YPaBHEHHIHA
2 CucremaTu3zanus 3HaHUN

IHoypounoe miianupoBanue AJI'EBPA u Hauasia MmaTemaTu4eckoro anajausa, 11 kiacc

Ne Jama Tema ypoka
n/n | Ilnan ‘ Dakm

HccnenoBanue GpyHKIHUH € MOMOLIBIO IPOU3BOAHOM - 24 yaca

[ToBTOpenue. @opmyisl quddhepeHIupoBaHUS

[TpaBuna nuddepeHpoBanus

[TpuMeHeHrne NPOU3BOIHON K UCCIEIOBaHUIO (DYHKIMI HA MOHOTOHHOCTh

[TpuMeHeHHe TPOU3BOIHON K UCCIETOBAaHUIO (DYHKIIHI HA SKCTPEMYMBI

DKcTpeMyMbl PyHKIUU

Brraucnenue skcTpeMyMoB GYHKIIUU

HpI/IMeHeHI/IG HpOI/I3BO,Z[H0ﬁ IJIg 10Ka3aTCIbCTBA TOXKACCTB U HCPABCHCTB

[TocTpoenue rpadgukoB QyHKIHI

O ONOO| OB W N

HccnenoBanue GyHKIMH U TOCTpOeHKE rpaduka GyHKITUN

=
o

CBs13b Mex 1y rpaukoM QyHKIUH U TpapuKoM e€ MPOU3BOIHOM




11 Haubonpiiee n HanMeHblee 3HaYeHUS (QYHKIIMH Ha TPOMEXYTKE
12 3amaun Ha OTHICKaHWE HAHOOBIINX U HAMMEHBIINX 3HAYCHUN BEJTHYUH
13 Pemenue 3a1a4y Ha HaXOXACHUE HAMOOJIBIINX U HAMMEHBUINX 3HAYCHUM
14 [TpumeHeHne TpoOU3BOIHON K UCCIEIOBAHUIO (DYHKIIMU
15 Konmponvuas paboma Nel no meme «Hccnedosanue gpynxkyuii ¢
HOMOUBIO NPOU3EOOHOID)
16 [IpuMeHeHre TPOU3BOIHON I HAXOXKAECHUS HAWITYYIIEro PeleH s B
MPUKIIAAHBIX 3a7a4ax
17 [IpuMeHeHMne NPOU3BOIHON B PEIIEHUH 3a/1a4
18 [IpumeHeHne MpOU3BOIHON JUIsl HAXOXKACHUSI HAWTYUILIEro PeeHus A
OTIpeIeJIeHUs] CKOPOCTH IpoIecca, 3a1aHHOr0 (POpMYJIION MK TpaduKOM
19 [IpuMeHeHre TPOU3BOIHON AJI HAXOXKAECHUS HAWITYYIIEro peleHust Uis
OTIpeIeNIeHUs] YCKOPEHHsI Ipolecca, 3a1aHHOT0 (JOpMYJIION WK TpaguKoM
20 Kommnosurus ¢yHkiuit
21 I'eomeTpuueckue oOpa3pl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTU
22 I'eomeTpuueckue oOpa3pl HEPABEHCTB Ha KOOPAUHATHON IJIOCKOCTH
23 [ToBTopenue o teme «MccnenoBanne GyHKIHN C TOMOIIBIO TPOU3BOIHOI
24 Konmponvnaa paboma Ne2 no meme «Hccnedosanue pynxkyuii ¢
ROMOU{BLIO NPOU3BOOHOIL)
IlepBooGpa3nas u unTerpas - 12 yacos
1 [TepBooOpasnas
2 OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX
3 IlepBooOpa3Hble AMeMEHTapHBIX (PYyHKIHIA
4 IIpaBuia HaX0XXIEHHUS IEPBOOOPA3HBIX
) NHuterpai. ' eoMeTpuyecKknii CMBICT HHTETpaa
6 Brruucnenue onpenenéanoro uHTerpaia mno Gopmyne Herotona-JleiOnuna
7 [IpumeHneHne nHTerpana i HaxoXACHUs MJIOIAAeH IIOCKUX QUryp
8 [Ipumenenue nHTerpana s HaxoXACHUs 00bEMOB Fr€OMETPUUECKHUX TEI
9 [Tpumeps! pemeHuit quddepeHranbHbIX ypaBHEHUN
10 MatemaTuueckoe MOJEINPOBAHHUE PEAIbHBIX ITPOLECCOB C TOMOIIIbIO
¢ depeHINaIbHBIX YPaBHEHUM
11 [ToBTOpenue no teme «IlepBooOpasHast U UHTErpa»
12 Konumponvnasa paooma Ne2no meme «llepeooopaznan u unmezpany
I'padpuxn Tpuronomerpuyeckux pynknmii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacos
1 Tpuronomerpruyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
2 CaoiicTBa U rpapuk QyHKIUU Y = COSX
3 CoiicTBa 1 rpa@uk QyHKIIUH Y = sinX
4 I'paduku pynkuumii y = tgx, y = ctgx
5 Pemennie TpUroHOMETpUUECKUX YPaBHEHHH ¢ MOMOLIbIO TpauKOB
6 OT160p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUI ¢ MOMOIIbIO Ipadrka
7 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPAaBHEHUI METOJ0M niepedopa
8 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPaBHEHUI IBOMHBIM HEPABEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHUH C TOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuroHnomeTpruyeckue HepaBeHCTBA
11 Meroas! peleHre TPUrOHOMETPUYECKUX HEPABEHCTB
12 Pemenne TpuroHoOMeTpUUECKUX HEPABEHCTB
13 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB TpaduuecKu
14 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB
15 [ToBTOpenue no teme «I'paduku TpuroHomeTpudeckux GyHKIUH.
TpuronomeTrpruyeckue HepaBEHCTBAY
16 Konumponvnas paooma Ne3no meme «I pagpuku mpuzonomempuueckux

¢ynxyui. Tpuzonomempuueckue nepasencmea)




I/Ippaunonanbﬂme, NnoxKa3aTe/JIbHbIC U JIOl"apI/I(l)MI/I‘ICCKI/Ie HEpaBC€HCTBA - 24 yaca

[Ipocreiimme noka3areabHble HEPABEHCTBA

CBeieHuE MOKA3aTEIbHOIO HEPABEHCTBA K IIPOCTEMIIEMY

Merto/1 BBeJIeHHUS] HOBOM ITEPEMEHHOMN

Paznosxenue Ha MHOXXUTEIIHN

CBeJileHHE K paBHOCUJIBHON COBOKYITHOCTHU

MeTton pauroHanu3anuy (3aMeHa MHOXKHUTEIEH )

I'paduueckue MeTOBI peLICHNS TOKA3aTEIbHBIX YPABHEHUN 1 HEPABEHCTB

[Ipocreiimme norapudmMuyeckre HepaBEHCTBA

OO N0 WIN -

Jlorapugmuueckue HepaBeHCTBA, CBOIAIINECS K TPOCTEHIINM

[uny
o

MeTtoj 3aMeHbI HepeMeHHOﬁ

-
-

.HOl"apI/I(l)MI/I‘IeCKI/IC HCPAaBCHCTBA, CBOJIAIINCCA K palliOHAJIbHBIM

=
N

Jlorapudmuueckrue HEpaBeHCTBA, COAEPIKAIIHE IEPEMEHHYIO0 B OCHOBaHUU
norapupma

13

MeTton HHTCPBAJIOB

14

I'paduueckuit meTos penieHus Jorapu(MUIECKUX YpaBHEHU 1 HEPABEHCTB

15

HppanmonaibHble HEPAaBEHCTBA CTAHIAPTHOIO BUA

16

Meroa nepexozia K paBHOCHIIBHON CUCTEME

17

JlpoOHO-uppanioHanbHbIE HEPAaBEHCTBA

18

Meton 3aMeHbI IEPEMEHHOU

19

I/IppaL[I/IOHaJ'ILHbIe HCPABCHCTBA CMCIIAHHOT'O THUIIA

20

WppatmonansHele norapudMuueckie HepaBeHCTBA

21

YMHO)KEeHUE Ha CONPSHKEHHOE

22

MeTton HHTCPBAJIOB

23

I'padmueckuit MeTos perieHns HppaluoOHAIbHBIX YPaBHEHUH 1 HEPABEHCTB

24

Konumponvnasa paooma Nedno meme «HUppayuonanvhnule, nokazamenvHvle
u 02apupmuuecKue HepageHcmea)

KommiaekcHbie uyncia - 10 yacos

TloHsATHE KOMIUIEKCHOTO YHMCJIIa

Anrebpanyeckast GpopMa 3anyucy KOMIUIEKCHOTO YKciia

ApI/I(I)MeTI/ILIeCKI/Ie orepanru ¢ KOMIJICKCHBIMU YU CJIaMU

ApI/I(I)MeTI/ILIeCKI/Ie Oorepanru ¢ KOMIJICKCHBIMU YU CJIaMU

Tpuronomerpuyeckas popma 3alIucu KOMIUIEKCHOTO Yncia

N300paxeHne KOMIJIEKCHBIX YHCET Ha KOOPINHATHON IIOCKOCTH

®opmynna Myaspa

KopHu n-o#i crenenn n3 KOMIUIEKCHOTO YHCIIa

O ONO OB WN -

[IpumeHeHne KOMIUIEKCHBIX YUCeI JUIsl pelieHns GU3nuecKux 1
T€OMETPUUYECKHX 3a/1a4

=
o

Konmponvnaa pavoma Ne5no meme «Komnnexcnole uucna»

HarypanbHble u neJbie yncia - 10 yacos

Harypanbnsle u nensie yucna

HpI/I3HaK JACITUMOCTH LCIIBIX YHUCCIT

HpI/IMeHCHI/IC IMPU3HAKOB JACJIMMOCTHU LECJIbIX YUCCIT

[Tpumenenne HOJ[ u HOK nnst pemienust 3a1a4 B LEJIbIX YHCIIAX

BrrunciaeHne ocTaTkoB 110 MOAYJIIO AJId PCIICHH 3a4a4 B ICJIbIX YHUCIIaX

HpI/IMCHCHI/Ie OCTaTKOB IO MOAYJIIO IJIA PEIICHUA 3a/1a4 B LEJIbIX YUCIaX

Anroput™m EBxinna

[Ipumenenne anroput™ma EBKinia uist pemeHus 3a1a4 B MEIbIX YHCIIax

OO NOOOBWIN -

HOBTOpeHI/Ie 10 TCMC «HaTypaanbIe H OCJBIC YU CJIa»

=
o

Konmponvnaa pavoma Nebno meme «HamypanvHovle u yenvie uuciay

CucreMbl pallMOHAIbHBIX, HPPALHOHAIBHBIX II0KA3ATEJIbHBIX U JIOTapU(PMHUYECKUX YPABHEHHH —

12 yacoB




Cucrema 1 COBOKYITHOCTb YpaBHEHUI

PaBHOCHIBHBIEC CHCTEMBI U CHUCTCMbI-CIICACTBUA

OCHOBHBIE METO/BI PELIEHUSI CUCTEM PAllMOHAIbHBIX YPaBHEHUN

OcHOBHbBIE METOIbI PELICHHUSI COBOKYITHOCTEH PallMOHAIBHBIX YpaBHEHUN

OHOPOAHBIE CUCTEMBI YPAaBHEHHI

OcCHOBHEBIE MCTOJBbI pCHICHUA CUCTEM HPPALIHOHAIbHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/BI PELLIEHUSI COBOKYITHOCTEN UPPALIMOHATIbHBIX YPAaBHEHUN

OcHoBHBIC MCTOJbI pCHICHUSA CUCTCM IMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

OO N[OOI BWIN -

OCHOBHBIE METO/BI PELLIEHUSI COBOKYITHOCTE!N IIOKA3aTENIbHBIX YPaBHEHUN

[uny
o

OcCHOBHbIE METOBI PELICHUSI CUCTEM JIOTapU(PMHUUECKUX YPaBHEHHI

-
-

OcHOBHBIE METOBI PELICHUSI COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUN

=
N

Koumponvnasa paooma Ne7no meme «Cucmemvl payuoHaibHblXx,
UPPAYUOHAIbHBIX HOKA3AMETbHBIX U J102APUPMULECKUX YPAGHEHUTL)

3agaum ¢ napamerpamu - 16 yacos

Panmonansnubie YpaBHCHU C ITapaMCTpaMU

PannonanbHble HepaBeHCTBa ¢ apaMeTpamMu

PanyoHaneHbIE CUCTEMBI € TapaMeTpamMu

HppaumonaibHble ypaBHEHMS C IapaMeTpaMu

WppatmonaibHbl HEpaBEHCTBA C TapaMeTpaMu

I/IppaL{I/IOHaJ'ILHHe CHUCTCMEI C ITapaMETpaMu

IToxa3arennHble YpaBHCHU C IIapaMCTpaMU

Iloxa3aTenbHblE HEPABEHCTBA C TapaMeTpaMu

OO NOO|OBWIN -

[TokazarenabHble CUCTEMBI C TApaMETpaMu

[EY
o

Jlorapudmuueckre ypaBHEHUs ¢ MapaMeTpaMu

-
-

JlorapudmMuueckre HEpaBeHCTBA C MapaMeTpaMu

=
N

.HOl"apI/Iq)MI/I‘ICCKI/IC CUCTCMEI C ITapaMCTpaMUu

=
w

TpuronomeTpruyeckue ypaBHEHH ¢ TapamMeTpamMu

H
S

TpI/IFOHOMeTpI/I‘IeCKI/IC HCPAaBCHCTBA C MMapaMeTpaMu

=
(€]

TpI/IFOHOMeTpI/I‘IeCKI/IC CHUCTCMEI C ITapaMCTpaMUu

=
(o]

Konumponvnas paboma Ne7no meme «3adauu ¢ napamempamu,

IloBTOpEHUE, 00001IeHNE, CUCTEMATH3AIUSA 3HAHUI - 16 YacoB

ApudmeTrrueckue onepanuu ¢ 1eHCTBUTENbHBIMU YUCIaMU

Pemenue npoOGHO-paliiOHaNbHBIX YPAaBHEHUN

DneMeHTapHOe UCCieIoBaHNe U rpapuKu PyHKIHMA

[Ipeo6pa3oBanus YMCIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENEHN U KOPHU

Pewrenne nppaloHaIbHBIX YPaBHEHUN

OcHoBHBIC MCTOJbI PCHICHUS MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemienue norapupMudeckux ypaBHEHHM

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUI

OO N TP IW N

Pemrenne TpuroHOMeTpUYECKUX YpaBHEHHUM

[EY
o

OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHUI

-
[N

Boruncnenue npou3BOAHBIX AJI€MEHTapHbBIX (PyHKINN

[EY
N

[IpumeneHne Mporu3BOIHON K UCCIEI0BAaHUIO (QYHKIIUU

[ERN
w

[IpumeneHue nHTErpana g HaxoXACHUS MJI0IAAeH TIOCKUX QUTyp

[EEN
SN

Ilpomerccymounana ammecmayun. Hmozosasa konmponvnasn paboma (No§)

=
ol

AmnHanu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI

[EY
»

CucreMaTusaliis 3HaHui
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