MUHUCTEPCTBO NPOCBELEHUS POCCUCKON ®EJIEPALIAUA

MYHHMIHUIIAJbHOE 00111e00pa30BaTe/ibHOE YUpeKIeHUe CPpeIH s

o0meodpaszoBaresbHas Kogaa Ne 6 umenu JI.LA. Omanunna

JenapramMeHT 00pa30BaHusi AIMHUHUCTPALMH FOPOJACKOr0 OKPyra ropoj

PACCMOTPEHO

PykoBonurens MO

CrpoeBa E.A.
[TpoTtokon Ne5 ot «25» 05
2023 .

COII Ne 6

COI'JTACOBAHO

[Ipencenarens
IIeIarOrHYeCcKOro COBETa

[ITapoBa C.A.
[Tpotoxon Ne 4 ot «31» 05
2021 1.

(ID 1155542)

Pp10unck SApociaBcekoii 001acTn

YTBEPXJIEHO
Hupexrop COL Ne 6

[Haposa C.A.
[Mpuka3 Ne 01-02/70-2 ot
«31» 05 2023r.

PABOYASA ITPOI'PAMMA

yueOHOro npeaMera «AJjredpa v Ha4YaJIa MATEMATHYECKOI0 AaHAJIM3A.

Yriy0J/ieHHbIH YPOBEHb)

r. PoiOMHCK, 2023 rog

s ooygaromuxcs 10 kmaccoB



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecs OBJa/eBaloT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS YKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XM3HMU. B TO ke BpeMs oBiajcHUE aOCTPAKTHBIMH M JIOTHYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOTUI0, (popmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcss Kak depe3 YYeOHBbIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocnoBe wmeronuku oOydeHusi aireOpe M HadallaM MaTeMaTH4eCKOro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHEeHUs», «DyHKIUU U rpadukuy, «YpaBHeHUS U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOJTYYCHHBIC TPH M3YYCHUH Y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeaHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4YmcnIa, YMEHHE JHeJaTh MPUKUAKY, BBITIOIHATH TPUOMIKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIMUPUIECKUE 3aJaud W OIEpaluu: JIeJIEHUEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaIbHON CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aroulyecs OBJAJCBAIOT pPa3lIMYHBIMA METOJAaMU  PELICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNN (QYHKIUH C MOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykneHuid, paboTbl ¢  CHUMBOJBHBIMH  (popmMamu,  MOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATMTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CNOXHBIX (YHKIUN, OMpEAeNsiaTh WX HauOONbIINEe W HaUMEHbIINE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIydllee PEUICHWE B MPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydarouiuecss y3HaKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYKECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IMKOJBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX MOpWIOXKeHUus B eauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMpPEJIeIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlMH TOJYYEHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHUYECKUX  3aJad  OoOydYaromiuecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIlecce N3YUYeHUs BCeX TeM yueOHOro Kypca «Anredpa u Hadana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokaszatesnemM. bunom Hserotona. Hcenosb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeoOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IE€PEMEHHOW. J[leneHne MHOTo4diIeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BhIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUs PYHKIIUU Ha TPOM EKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajibHBIX IMIpOLIECCaX U SIBICHUSMX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaTeMaTHYECKOrO0 aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpeccu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA pOCT. Uucno €. @opmyiia CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUs HEpaBeHCTB. lIpuMeHeHUEe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YHACTHOT'O U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBI VYPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:x1aHCKOTO BOCIIMTAHUS:

c(hOopMHUPOBAHHOCTD IPaKAAHCKOM MO3UIIMM 00YJaIOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHHH,
mpoleayp TpaxkaaHCKoro oOmecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMO/JICMICTBOBATh C COLUHUAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C UX
GYHKIMAMA 1 Ha3HAYCHUECM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakIaHCKONW HIACHTUYHOCTH, YBAXKCHHUS K
MNPOLLIOMY M HACTOSIIIEMY POCCUHMCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOUICHHUE K
JOCTHKEHHUSIM POCCUMCKHX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM IIKOJIbI,
WCTOJIb30BAaHUE OATUX JOCTHXKCHHMM B APYTrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHHWE TYXOBHBIX IIEHHOCTEH POCCHUUCKOr0o Hapoja, chOopMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEICHUS, CBA3AaHHOIO C MPAKTUYECKUM



MPUMEHEHUEM JOCTWKCHUNM HAYKH U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHHUE YCTOMUYUBOIO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIOYAsd AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUN, pacCyKIeHUN, BOCIPUUMYHUBOCTD
K MAaT€MaTUYECKUM aCIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKOro BOCHIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSITH MaTEeMaTUYeCKUE 3HAHUS B
MHTepecax 310pOBOro U 0e30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTaHUE, COATAHCUPOBAHHBIM PEXHUM 3aHATUNA H
OTIIbIXa, PeryJsipHas Ppu3nuecKas akKTUBHOCTH), (PU3UYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOM AEATEIHLHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME IIEHHOCTU TPYJOIIO0Us, HWHTEpeC K
pasnmuuHbiM  cepam  MPodECCHOHATBHOW  JESITENBHOCTH,  CBA3aHHBIM  C
MaTeMaTHKONW ¥ €€ NPWIOKEHUSIMH, YMEHHME COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymieit npodeccun W peann3oBbIBaTh COOCTBEHHBIC J>KU3HEHHBIC IIJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aa4 MaTEMAaTHUECKON HAIPaBJIEHHOCTH;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh  SKOJOTUYECKOM KYJIbTYpbl, TOHHMAaHUE BIUSHUSA
COIMATIbHO-3KOHOMUYECKUX IPOILIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATBHOM
Cpellbl, 0OCO3HAHHE TJI00AIBHOTO XapaKkTepa HKOJIOTUYECKUX MPOOIEM, OPUECHTALIUS
Ha TPUMEHEHHE MAaTEMaTUYeCKUX 3HAHWUW JJId pelleHus 3amad B 00JacTH
OKpY’)Karoumel cpenpl, [UIAaHUPOBAHHE IIOCTYNKOB W OLEHKM HMX BO3MOYKHBIX
MTOCJICICTBUH JIJII OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHMUA:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUS HAyKH ©  OOINECTBEHHOW  NPAKTUKH, MOHUMaHUE
MaTeMaTUYeCKO HayKd Kak cQepbl YeIOBEUECKOW eATeTbHOCTH, JTaloOB €&
pa3BUTUA M 3HAYMMOCTH JUISI Pa3BUTUS LMBWIM3ALMM, OBJIAJACHUE S3bIKOM
MaTeMaTUKd M MaTeMaTU4YeCKOW KyJIbTYpOM KakK CpEJICTBOM IO3HAHUS MUPA,
FOTOBHOCTh OCYLIECTBJISATH IPOEKTHYIO M MCCIEI0BATENBCKYK JEATEIBHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.



METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiicTBUS

Ba3oBble Joruveckue aeicTBus:

BBISBJISTE M XapaKTePU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHUH MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIs1 0000IICHHS M CPAaBHEHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3A,

BOCIIpUHMMATh,  (OPMYJIUPOBaTH W  TPEOOPa3OBBIBATH  CYKJICHUS:
YTBEPANUTEIBHBIC U OTPUIIATCIbHBIC, CIMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISBJISATH MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHUBOPCUHS
B (pakTax, JMaHHBIX, HAOJIOJECHUSAX W YTBEPKICHHUSX, MpeaiiaraTh KPUTEPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JeNaTh BBIBOJBI C HCIIOJIH30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTHBHBIX YMO3aKIIIOUCHNUH, YMO3aKIIOUSCHUH 110 aHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MAaTEMATHICCKUX YTBEPIKICHUM
(IpsiMBIE W OT MPOTHUBHOTO), BRICTPAUBATh apPTyMEHTAIUIO, IIPUBOIUTE IPUMEPHI
KOHTPIPUMEPBI, 000CHOBLIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHusT ydeOHOW 3amadm  (CpaBHUBATh HECKOJBKO
BApMAHTOB  pEIICHHs, BBIOMpATh Hambonee TOAXOASAIMHUKA C  YIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue AeCTBUS:

UCTIOIh30BaTh BOTPOCHl KAaK HCCIIENOBATEIILCKU HHCTPYMEHT IO3HAHMUS,
dbopmynupoBaTh  BOMPOCH,  (UKCUPYIOIIME  IMPOTHUBOpEYHE,  MpoOIemy,
yCTaHaBJIMBaTh MCKOMOE M JlaHHO€, (hOpMHUPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIINI0, MHEHHUE;

IPOBOJIUTH CAMOCTOSITEIIFHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIICIOBAHUEC
110 YCTaHOBIJICHUIO OCOOEHHOCTEH MaTeMaTHIecKoro 00beKTa, SIBJICHHSI, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Ay 00bEeKTaMu, SIBICHUSMHU, MTPOILIECCAMH,

CaMOCTOATEIHLHO (POPMYIHPOBATH OOOOIIEHHS W BBIBOJBI MO pPe3yJibTaTaM
MPOBENEHHOTO  HAONIONIEHWs, WMCCIENOBAaHUSA, OLECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TaKKe BBIIBUTATH
MIPEATOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:

BBISBJIATH JAePUIUTHI WH(DOpMAIUKU, TaHHBIX, HEOOXOMAMMBIX NJIi OTBETa HA
BOTIPOC U JJIS pEIICHUS 3a/1auu;

BbIOMpaTh WHOOPMAITMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETUPOBATh WHPOPMAIHIO PA3TUYHBIX BHIIOB H
dbopM mnpecTaBICHUS;



CTPYKTYpPHpPOBaTh HMH(POpPMAaLIMIO, MPEACTABIATh €€ B pa3IMYHBIX (popmax,
WTIOCTPUPOBATh TpadUuecKy;

OLICHUBATh HaJEKHOCTh uH(popManuu 1o CaMOCTOSATEIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMU U
HeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHMs IO XOJy PEIICHUs 3ajJayH,
KOMMEHTHPOBATH MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHUsI 3a]laBaTh BOMPOCHI MO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pellaeMo 3ajaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha TTOUCK
pelIeHns, COIMOCTaBIIATh CBOM CYXKJACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuasnora, oOHapy)XHBATh Pa3jIM4YUe U CXOJICTBO MO3UIIMHA, B KOPPEKTHOU (dopme
dbopmMyTUpoOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

MPEACTABIATh PE3YJIbTaThl PEIICHUS 3aJlauu, SKCIEPUMEHTA, UCCIEAOBaHUS,
IPOEKTAa, CAaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAaPUAHThI PEIICHUH C y4éTOM HOBOM HH(POPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJ€Th HABBIKAMHU  IIO3HABATEJIIbHOM  peduiekcuu Kak  OCO3HaHUS
COBEpPILIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAACTh
crrocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca M pe3yjbrara perieHus
MaTeMaTHUYEeCKOM 3aa4u;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh MPHU PEUICHUH 3aJayH,
BHOCHUTHh KOPPEKTHUBHI B JICATCIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB, JTAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHE PE3YJIbTATA IIEJU U YCIOBUAIM, OOBSICHATH IPUUUHBI
JOCTVIKEHUST WIJIM HEIOCTHXKEHUS PE3YJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHAas JeSITeJIbHOCTD:

MMOHUMAaTh M MCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBHUIYyaIbHOU
paboThl TIpM peIICHWH Y4eOHBIX 3ajlady, MNPUHUMATh I1I€JIb COBMECTHOMU
NeSITeIBbHOCTH, TUIAHUPOBATh OPTraHU3AIIMI0 COBMECTHOW pabOThHI, pacmpencisiTh



BUJIBI PabOT, JOrOBapuBaThCs, OOCYX JaTh NPOLIECC U pe3yabTaT padoThHI,
0000111aTE MHEHUS HECKOJIBKHUX JIIOJIEH;

y4acTBOBAaTh B IPyNNOBBIX (popMax palboThl (00CyXKIEeHHsS, OOMEH MHEHUH,
«MO3rOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOMU JACHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbl, OLEHUBATH
KauecTBO CBOEro BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHSL.

NPEAMETHBIE PE3YJIbTATBI

K xonmy ob6yuenus B 10 kjacce oOydYarIIMICS TOJYYUT CIECAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHaJIU3a:

Yucia ¥ BIYMCICHUS:

CBOOOJIHO OIEpPUPOBATH MOHATHUAMH: paIlMOHATIBLHOE YHCI0, OCCKOHEUHas
nepuoanydeckass JpoOb, TMPOILEHTH, HPPAIUOHAILHOE YHCIIO, MHOXECTBA
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOTO YUCIA;

NPUMEHATh JpoOM W TMPOIEHTHl JJisg pEIICHUS NPUKIAIHBIX 3a1ad  H3
PAa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BHIYUCICHUS, TPABUIIA OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BBIYMCIICHUI;

CBOOOJHO ONEpHUpPOBATH TMOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
NPaKTUYECKUX 3aJ1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(DMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATILHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMEPUPOBATHh MOHATUAMH: JIOTapu(dM uwMcHa, AECITHYHBIE W
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIJIOBOT'O apTyMEHTA,

ONEPUPOBATh MOHATHUIMHU: APKCHUHYC, APKKOCUHYC M apKTAaHI'€HC YHCIIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTRBO,
PaBHOCUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUIILHBIC HEPABEHCTBA,

OPUMEHATh PA3JIUYHBIE METOAbl PEUICHUS] PAUOHAIBHBIX U JPOOHO-
pallMOHANBHBIX YPAaBHEHHM, MNPUMEHSITh METOJ WHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;



CBOOOJHO OMNEPUPOBATH MOHSATHUSMH: MHOTOUYICH OT OJHOW IEePEMEHHOM,
MHOTOWICH C TEJIbBIMH KO3(P(UIMEHTaMH, KOPHU MHOTOWIEHA, TMPUMCHSTH
JICIICHHEe MHOTOYJICHAa HA MHOTOWICH C OCTaTKoM, TeopeMy be3y u teopemy Buera
TUTSL peIIeHUs 33714,

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHIH,
MaTpuIla, ONPEICTUTEIb MATPUILI 2 X 2 W ero TCOMETPUUYCCKUN CMBICI,
WCMOJIb30BATh CBOMCTBA ONpPEAECHUTENss 2 X 2 JJisi BBIYMCICHHUS €ro 3HA4YCHUf,
MPUMEHATh OMPEISIUTENIN IS PENICHUS CUCTEMbl JIMHEHWHBIX YpaBHEHUH,
MOJICJTUPOBATh peajbHbIC CUTYAI[UU C TIOMOIIBIO CUCTEMBbI JTUHEHHBIX YpaBHCHUH,
UCCIICIOBATh TIOCTPOCHHBIC MOJCIM C TOMOIIBIO MATPHUI[ M OIPEACITUTEICH,
UHTEPIPETUPOBATH TIOJYUYCHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUH C KOpPHSAMH IS TpeoOpa3oBaHUs
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHUs YUCIOBBIX BEIPAKCHUM, COACPIKAIIIUX CTEIICHHU C
paIMOHAILHBIM MTOKAa3aTelIeM;

UCII0JIb30BaTh CBOICTBa naorapupMoB TSI npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJTHO OTICPUPOBATH TMOHATUSIMH: HPPAIIMOHAIBHBIC, ITOKa3aTClIbHBIC H
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUs C TTOMOIILI0 PABHOCUIBHBIX
NEPEXO0JI0B MUJTM OCYIIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECcKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO ONEPUPOBATH TMOHSITHUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHUI;

MOJIETUPOBATh pEalbHBIE CHUTyalluM Ha S3bIKE aireOpbl, COCTaBISATH
BBIDQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MMOCTPOSHHBIE MOJIEIH C UCIIOIH30BAHUEM arapaTa aireopsbl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEPUPOBATH MOHATUIAMH: (DYHKIIHS, CIIOCOOBI 3aaHusl (PyHKIINH,
B3aMMHO OOpaTHble (QYHKIMH, KoMmmo3uius GyHKIUHA, rpaduk QyHKIUH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKkoB PyHKIIHIA;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: OOJACTH OMPEICICHUS U MHOYXECTBO
3HaueHUN QYHKINH, HYJIH QYHKITUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO OIMEpUPOBATh TMOHATHUSAMH: UYETHBIE W HEYETHBIE (DYHKINH,
nepuoandeckue (pyHKIHH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI U
MUHAMYMBI (DYHKIMH, HAuWOOJbIee W HaWMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;



CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (DYHKLHS C HATypaJbHBIM U
LelabIM TOKa3areiaeM, Ipa@uK CTENEHHOM (YHKIMU C HATypalbHBIM M LEJIbIM
nokasaresieM, rpauk KOpHs N-OM CTeNeHW Kak (PyHKUMU OOpaTHOM CTENEHU C
HaTypaJIbHBIM I1OKA3aTEIIEM;

ONEepUPOBATh MOHATUSAMU: JUHEHHAs, KBaApaTuyHas U JIPOOHO-IMHEHHAsS
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U MIOCTPOEHUE UX IpaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTelibHas U Jorapupmuyeckas
(yHKIMU, WX CBOMCTBA M TrpaduKH, HCMNONb30BaTh HUX TpaduKu JUisl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMEpUpPOBaTh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
ofpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIOJIb30BaTh TIpaukd QYyHKUMHA IS HMCCIEOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUU 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU, BBIPAXKATh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEIMUMHAMU;

Havana maTeMaTH4ecKOro aHajamn3a:

CBOOOJTHO OMEpUPOBATh MOHATHIMU: apudmeTHUecKkass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas Mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (JOpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJIsl PEHICHHsS peajbHBIX 3a/Jad MPUKIATHOTO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CTIOCOOBI 3a/1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYECHHBIE IOCJIEI0BATEILHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOTO0 aHalM3a Kak aHajau3a
0ECKOHEUYHO MajbIX;

CBOOOJTHO OIEPUPOBATh TMOHATUAMH: HENPEpPhIBHBIE (PYHKIUU, TOUYKH
paspeiBa rpaduka QyHKIIUH, aCUMITOTH Tpadrka HyHKIINY;

CBOOOIHO OIEpUpPOBaTh MOHATHEM: (YHKIMs, HEMpepbIBHAs Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMM JJIs peleHus 3a/1a4;

CBOOO/IHO OIEpUpOBaTh TMOHATHUSAMHU: TepBas U BTOpas MPOU3BOIHBIC
byHKIMY, KacaTenabHas K rpaduky G yHKINH,

BBIYHCIATH IPOU3BOJIHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
ABYX (DYHKIIM, 3HaTh MIPOU3BOJHBIC AIIEMEHTAaPHbBIX ()YHKLINI;

UCIIOJIb30BaTh TEOMETPUUYECKUA W (PU3NYECKHA CMBICT TPOWU3BOMHOW IS
pelieHus 3a1a4.

MHoxkecTBa U JIOTHKA:

CBOOOIHO  OMEpUpOBAaTh  MOHSATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>KECTBaMU;



HCITI0JI30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisi ONUCaHUs pealbHbIX
MIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 3a7a4 U3 APYTUX yYeOHBIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATh MOHATUSAMHM: OIpPEACICHHE, TEOpPEMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHMS 1 HEPABEHCTBA.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
M .P
1 HOTOMICHBE aHHOHaHBHHeU YPaBHeHi 24 1 https://resh.edu.ru/about
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
o .C
2 ynicuui u rpaukit. Crenennas gymiis ¢ 12 1 https://resh.edu.ru/about
[IETTBIM TIOKa3aTeIeM
A i N-ou .
3 PH(METIHCCKHT Kopetth N-Olf CTencHt 15 1 https://resh.edu.ru/about
HppaunonanbHble ypaBHEHUS
I1 T
4 oxasarebha Gymiuua. TokasarersHpie 10 1 https://resh.edu.ru/about
YpaBHEHUS
J .
5 orapHmIccKas QyHKL 18 1 https://resh.edu.ru/about
Jlorapudmuueckue ypaBHEHUS
T
6 PUTOHOMETPHHCCIHE BLIpDICII 1 22 1 https://resh.edu.ru/about
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 https://resh.edu.ru/about
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 https://resh.edu.ru/about
9 IIOBTQPeHHe,o6o6UJeHHe,CHCTeMaTnsauHﬂ 5 5 httos://resh.edu.ru/about
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nudpoBLIe
Ne n/m Tema ypoka KonTpoabHubie op
Bcero o0pa3oBaTtejibHbIE
padoThbI
pecypchl
MHO)KGCTBO, oIicpalnu HaJa MHOXXECTBaAMU

1 I . pall g 1 0 https://resh.edu.ru/about
U MX CBOKMCTBa

2 Huarpammel Diinepa-Benna 1 0 https://resh.edu.ru/about
11 NMCHCHUEC TCOPCTUKO-MHOXKXCCTBCHHOTI'O

3 p P 1 0 https://resh.edu.ru/about
ammapara sl pelIeHus 3a1a49
Panmonansaele uncina. OOLIKHOBEHHBIE U

4 H 1 0 https://resh.edu.ru/about
JECATUYIHBIC TpoOU
Panmonaneabie uncaa. [IponeHTsl,

5 H pott 1 0 https://resh.edu.ru/about
OCCKOHEYHBIC MTEPHUONUECKHE IPOOH
IIpuMenenue apoOeii Iy peleHus

6 P P AP 1 0 https://resh.edu.ru/about
MPUKIIATHBIX 33]1a4
[IpuMeHeHre MPOIEHTOR /ISl PEIICHHS

7 MPUKIIAHBIX 33]1a4 U3 Pa3IUnIHBIX OTpacieit 1 0 https://resh.edu.ru/about
3HAHUM U peaIbHOM JKU3HU

elCTBUTEIbHBIE Yhcia. PallnoHaIbHbBIE U

8 A t 1 0 https://resh.edu.ru/about
HppaMOHAJIbHBIE YHCIIa
ApubdMeTHIECKHE OIIEPALIH C

9 pv ¢ patl 1 0 https://resh.edu.ru/about
IENCTBUTEIBHBIMHA YHCIAMH
Moaynb IeHCTBUTEIILHOTO YHCIIa U €T0

10 Iv[y a 1 0 https://resh.edu.ru/about
CBOICTBa

11 [TpuGnnxEHHbBIE BHIYMCIICHUS, TpaBUiIa 1 0 https://resh.edu.ru/about



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

OKpYTJICHHS, TPUKUIKA U OLICHKA
pe3yJibTaTa BBIYUCIEHUN

OcHoBHEIC MCTOAbI pCIICHUS LEJIbIX

12 . https://resh.edu.ru/about
ypaBHEHUH
OCHOBHBIE METOIbI PEIICHHS APOOHO-

13 P . P https://resh.edu.ru/about
palMoOHAIBHBIX YPaBHEHUM
OCHOBHBIE METOJIbI PEIICHUS LETbIX U

14 ABL P I https://resh.edu.ru/about
TpOOHO-palIMOHATIFHBIX HEPABEHCTB
MHOroueHsl OT OAHON NEPEMEHHOM.

15 JleneHre MHOTOYJIEHa HA MHOTOYJIEH C https://resh.edu.ru/about
ocratkom. Teopema besy
MHoTOo4JIEHBI ¢ TETBIMA KOYPPUITISHTAMH.

16 b https://resh.edu.ru/about
Teopema Buera

17 Cucrembl TUHEHHBIX YPaBHCHUI https://resh.edu.ru/about

18 Pemenne cucrem MMHEWHBIX ypaBHEHUN https://resh.edu.ru/about
Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.

19 Onpenenurens MaTPUILLI 2X2, €ro https://resh.edu.ru/about
reOMETPUUYECKUN CMBICI U CBOMCTBA
Brruncnenue 3HaueHus onpeaeanuTens

20 P https://resh.edu.ru/about
MaTpPUIBI 2X2
[IpumMeHeHue onpeaenuTens Juisl peueHus

21 p = el a . p https://resh.edu.ru/about
CUCTEMBI JINHEWHBIX YPABHEHUI
Perenne npukiagHpixX 3a1a4 ¢ IOMOLIBIO

22 p N a a . B https://resh.edu.ru/about
CUCTEMBI JINHEUHBIX YPABHEHUI
HccnenoBanue nocTpo€HHONW MOJIEH €

23 A P A . https://resh.edu.ru/about
MIOMOIIIBIO MATPHIL U ONIpeAeIUTENeH

24 KonTtposnpHas padoTa: "PannonanbHble KonTtposnbHbIe paboThI

YpaBHCHHA U HCPABCHCTBA. Cucremsbl

no anredpe 1 Havaiam



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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JIMHENHBIX ypaBHEHUN"

agamusa 10 k1. YMK
A.I''MopakoBuua
https://uchitelya.com

25

OyHKIHS, CIIOCOOBI 3aaHMs (PYHKIIHH.

Bsanmuo o6parnbie pynkunu. Kommosumms

GbyHKIII

https://resh.edu.ru/about

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusl rpa@UKOB QYHKINN

https://resh.edu.ru/about

27

OO6nacth onpeesieHnsi © MHOYKECTBO
3HaueHul ¢pynkuuu. Hymu ¢pyHkumm.
[IpomexyTku 3HaK MOCTOSTHCTBA

https://resh.edu.ru/about

28

U&TtHpie 1 HEUETHBIC (PYHKITHH.
[lepuonuueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (YHKLIUU

https://resh.edu.ru/about

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKIIHH.
Haubosbiee n HanMeHbllee 3HAYCHHUE
(YHKIIUM HAa IPOMEKYTKE

https://resh.edu.ru/about

30

Jluneiinas GyHKIus. DIeMEHTapHOE
HCCIIeIOBAaHUE U MTOCTPOCHUE Tpadrka
JIMHEWHOU (QYHKIIHH

https://resh.edu.ru/about

31

KBagparnunas gyHkmus. dneMeHTapHOE
WCCIIeIOBAaHUE U MOCTPOCHUE Tpaduka
KBaIpaTUYHOMN QYHKINUU

https://resh.edu.ru/about

32

Jpo6Ho-nuHeliHas GyHKIHS.
DneMeHTapHOe UCCIeIOBAaHUE U
nocTpoeHue rpaduka 1poOHO-THHEHHOI

GbyHKITII

https://resh.edu.ru/about

33

Crernens ¢ OCJIBIM ITIOKa3aTcJIEM

https://resh.edu.ru/about



https://uchitelya.com/
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

34

bunom HeroTona

https://resh.edu.ru/about

CrenenHas GyHKIHS ¢ HATYPAJIbHBIM U

35 . . https://resh.edu.ru/about

1eIbpIM TIoka3atesieM. E€ cBoiicTBa u rpaduk
KoHTpoabHble paboThl

KonTtposnsHas padota: "dyHkuuu u 1o anreOpe U Havajgam

36 rpaduku.Creniennas ¢pynknus. E€ cBoiictBa anamm3a 10 k1. YMK
u rpa¢uk” A.I''MopakoBuya

https://uchitelya.com

Tlousttie apudMeTHUECKHUN KOPHS

37 Pvd) p https://resh.edu.ru/about
HaTypaJbHON CTENEHU
CBolicTBa apuHMETHIECKOTO KOPHS

38 pv ¢ p https://resh.edu.ru/about
HaTypaJbHOW CTENEHU
Brruncnenne 3HaueHUNA YHCIIOBBIX

39 BBIpQKEHUH, COJIEP)KAIUX KOPCHB https://resh.edu.ru/about
HaTypaJbHOW CTENIEHU
IIpeoGpa3oBaHus YHUCIOBBIX BEIPAKEHUH,

40 beobp P https://resh.edu.ru/about
coZepKaIIuX KOPHU
IIpeoGpa3oBaHusA YHCIIOBEIX BEIPAKEHUH,

41 peobp p https://resh.edu.ru/about
coZepoKaIIuX CTEIICHU U KOPHHU

42 HppanmonaibHple ypaBHCHHS. https://resh.edu.ru/about
O05acTh JOMYCTUMBIX 3HAYEHUI

43 Aoty https://resh.edu.ru/about
HUPPALMOHAIBHOTO YPABHEHUS
OCHOBHBIE METOIBI PEIIECHUS

44 ABLP . https://resh.edu.ru/about
HMppALMOHAJIBHBIX YPABHEHUN
IIpoBepka kopHEH uppalMoHaIbBHBIX

45 bOBEp . P ppatt https://resh.edu.ru/about
ypaBHEHUH
PaBHOCHIIBHBIE TIEPEXOAEI B PEIICHUH

46 pEXOA p https://resh.edu.ru/about

UppalMoOHAIBHBIX YPaBHEHUN



https://resh.edu.ru/about
https://resh.edu.ru/about
https://uchitelya.com/
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
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ANropuT™M peleHus: upparoHaIbHbIX

47 . https://resh.edu.ru/about
ypaBHEHUM

48 Pemrenne nppaiMOHAIBHBIX YpaBHEHUN https://resh.edu.ru/about
CoiicTBa u rpaduk KOpHS N-0ii CTENIeHN

49 Kak (QyHKIMH 0OpaTHOM CTETEHN C https://resh.edu.ru/about
HaTypaJIbHbIM IIOKa3aTeJIeM
[TocTpoenune rpaduk KOpHS N-0i CTETIEHU

50 KaK (yHKIIMH 0OpaTHOW CTENEHH C https://resh.edu.ru/about
HaTypaJIbHbIM MOKa3aTesieM

KoHnTposabHable paboThl

KonTtponpras padota: "CsoiicTBa u rpadux o ayredpe 1 Havaaam

51 KOpHs N-oi creneHu. MppannoHaibHbIe a"anmusa 10 k1. YMK
ypaBHeHUs" A.I''MopakoBuya

https://uchitelya.com

52 Cremnenb C pallMOHATBLHBIM TIOKa3aTeeM https://resh.edu.ru/about

53 (-BOHCTBA CTEMEHIT C PAHOHATLHBIM https://resh.edu.ru/about
IIOKa3aTeIeM

54 Ipaduic creneiniol gymkuuit ¢ https://resh.edu.ru/about
palrOHAIBHBIM MOKa3aTeIeM

55 [TokazatenpHas QyHKIUSA https://resh.edu.ru/about

56 CBOHCTBA 1 rPAdHK NOKAsATCILHO https://resh.edu.ru/about
GbyHKIIII

57 Hcnome3osanne rpau(b MKa QYHKIMH 11 https://resh.edu.ru/about
peuieHus: ypaBHEeHU I

58 Iloka3arenpHble ypaBHEHUS. https://resh.edu.ru/about

59 OCHOBHLIE METO/Ib! pemerI & https://resh.edu.ru/about
MOKa3aTeIbHBIX YPaBHEHUI

60 Peurenne nokasareabHbIX YpaBHEHUN https://resh.edu.ru/about
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https://uchitelya.com/
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KonTtposnsHas padoTa: "[lokazarenpHas

KonTtponbHbie paboThI
o ayiredpe 1 Havajsam

61 " anaimusa 10 k1. YMK

¢bynkuus. [lokasarenbHble ypaBHEHUS
A.I''MopakoBuua
https://uchitelya.com

Jlorapudm yncna. OcHoBHOE

62 pudp https://resh.edu.ru/about
norapu(MuIecKoe TOKIAECTBO

63 Boruncnenue norapugma uncia https://resh.edu.ru/about
CsoiictBa norapudma. Jlorapudm

64 pud pud https://resh.edu.ru/about
HpOI/ISBe)IeHI/ISI, YaCTHOI'O , CTCIICHU

65 Jecsatuunsiii morapudm https://resh.edu.ru/about

66 HarypaibHsbiit iorapudm https://resh.edu.ru/about
IIpeoGpa3oBaHue BRIpAKEHUM, COAEPIKAIIINX

67 beobp P Aepraiit https://resh.edu.ru/about
sorapudmsl
dopmyna nepexoga K HOBOMY OCHOBAHHUIO

68 PMY pexo y https://resh.edu.ru/about
nmorapudma
[IpeoOpazoBaHue BBIpKEHUHN, COIEPIKAIINX
Jorapu¢Mal ¢ IIOMOIIBIO (POPMYIIEI

69 pud mbio hopay. https://resh.edu.ru/about
repexojia K HOBOMY OCHOBAHHMIO Jiorapugma
U CIIENCTBUM U3 HEE

70 Jlorapudmuueckas QyHKIUS https://resh.edu.ru/about
CBoicTBa U rpaduk JorapuPpMuIecKon

71 pad pud https://resh.edu.ru/about
GbyHKIIIN
Ucnons3oBaune rpaduka KLU ISt

72 pfb yHKiHH A https://resh.edu.ru/about
pelieHns ypaBHEHU N
DyukoHaIbHO-rpaduIECKU METO

73 YHIH pv ¢ g https://resh.edu.ru/about
pelieHus ypaBHEHU N

74 Jlorapugmuueckue ypaBHEHUS https://resh.edu.ru/about



https://uchitelya.com/
https://resh.edu.ru/about
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https://resh.edu.ru/about
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OcHoBHEIC MCTOAbI PCIICHUS

75 norapuMUYEeCKUX ypaBHeHHH. Pemenue https://resh.edu.ru/about
ypaBHEHUH IO OTpeIeNICHUTO0 Jorapudma
MeTopl MOTEHIIMPOBAHUS AJIs1 PEIICHUS
76 8 Hip 8 . P https://resh.edu.ru/about
JorapupMUIECKUX YPaBHCHHMA
Mertoa BBEeICHHUS HOBOM IIEPEMECHHOM,
77 A BBEA P https://resh.edu.ru/about
MeTOo/1 Jorapu(pMUpOBaHUS
PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
78 pexO p . https://resh.edu.ru/about
Jorapu(PMUUECKUX ypaBHEHUN
KoHnTposabHable paboThl
o ayredpe 1 Havaaam
Kontponsnas pabora: "Jlorapudgmuueckas P
79 " aHamm3a 10 k1. YMK
¢byukuus. Jlorapupmudeckre ypaBHeHUs
A.I''MopakoBuya
https://uchitelya.com
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
80 y ) https://resh.edu.ru/about
YHICIIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE
81 P P https://resh.edu.ru/about
TOJIECTBA
ApKCUHYC, QpKKOCHHYC YHCIOBOTO
82 P i 4 https://resh.edu.ru/about
aprymeHra
83 ApPKTaHI€HC YMCIOBOIO apryMeHTa https://resh.edu.ru/about
84 TpuroHomerpuueckast OKpyKHOCTb https://resh.edu.ru/about
Omnpenenenre TPUTOHOMETPUUECKUX
85 e = p p https://resh.edu.ru/about
(YHKIIHMI YUCIOBOTO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHUE POPMYIIBI.
86 P . P popmy https://resh.edu.ru/about
@opMyIbl ABOHHOTO yriia
@opMyIbl TOHUKEHUS cTeneHn. DopMyITbl
87 M. Py https://resh.edu.ru/about

TIOJIOBUHHOT'O yTJIa.



https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://uchitelya.com/
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about
https://resh.edu.ru/about

®opMmyibl CUHYCa, KOCUHYCA U TaHIe€Hca

88 https://resh.edu.ru/about
CYMMBI ¥ pa3HOCTH apTyMEHTOB

89 DopMmyibl IPUBEACHUS https://resh.edu.ru/about
[IpeoOpazoBanmre CyMMBI

90 TPUTOHOMETPHUYECKUX (QYHKIUH B https://resh.edu.ru/about
MIPOU3BEICHUE
IIpeoOpa3oBanue nponU3BeICHUN

91 beodp P a N https://resh.edu.ru/about
TPUTOHOMETPUIECKHUX (PYHKIIHH B CYMMY
IIpeoOpa3oBanue BeIpakeHus ASinx +

92 Peobp . P https://resh.edu.ru/about
BCosx k Bumy CSin(x+t)
IIpeoOpa3oBanre TPUTOHOMETPHUECKUX

93 peobp N p p https://resh.edu.ru/about
BBIPOKEHUI
Tpuronomerpuueckne ypaBHeHUs. Pemenne

94 p P P https://resh.edu.ru/about
ypaBHeHus Cosx=a

95 Pemenne ypaBHeHust Sinx=a https://resh.edu.ru/about

96 Pemenne ypaBHeHui tgx=a u ctgx=a https://resh.edu.ru/about
Pemenne TpUrOHOMETPUYECKUX YpaBHEHHUH

97 P P P https://resh.edu.ru/about
METOJIOM Pa3JIOKEHUSI Ha MHOKHUTEIN
Pemrenne TpUrOHOMETPUUECKUX YpaBHEHHUH

98 p p . P . https://resh.edu.ru/about
METOJIOM BBEJICHUSI HOBOUM NIEPEMEHHOM
OOHOPOAHBIE TPUTOHOMETPUUECKUE

99 AHOPOA p p https://resh.edu.ru/about
ypaBHEHUS

100 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHIMA https://resh.edu.ru/about

KoHnTpoibHabIe paboTh

KonTponsHas pabora: no anreOpe U HavYaIam

101 "TpUrOHOMETPUYECKUE BBIPAXKEHUS U aHaimm3a 10 k1. YMK

TPUTOHOMETPUUECKUE ypaBHEHUS"

A.I''Mopakosnua
https://uchitelya.com
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IToceoBaTebHOCTH, CIIOCOOBI 3aJaHus

102 N https://resh.edu.ru/about
MOCJIEI0BATEILHOCTENR
103 Meto1 MaTeMaTHUECKON UHYKIIMU https://resh.edu.ru/about
MoHOTOHHBIE U OTPaHUYCHHbBIC
104 nocienoBarenbHocTU. McTopust ananusa https://resh.edu.ru/about
OECKOHEYHO MaJIbIX
Apudmerndeckas ¥ reOMEeTPUIECKAS
105 pud p https://resh.edu.ru/about
MPOTPECCUU
Beckoneuno yObIBaroIas reoMmeTpudecKas
106 Y m P https://resh.edu.ru/about
Mporpeccust
CyMmMa OeCcKOHEUHO yOBIBAIOIIEH
107 ™ . yo H https://resh.edu.ru/about
T€OMETPUUECKOU MPOTPECCUU
JIMHENHEII U DKCIIOHEHIIMATILHBIA POCT.
108 H P https://resh.edu.ru/about
Yucno e
109 dopmyra cI0KHBIX TTPOLICHTOB https://resh.edu.ru/about
Hcnonp3oBanue Nporpeccuu IiIs peleHus
110 porp LD https://resh.edu.ru/about
peanbHBIX 3aJ1a4 MPHUKIAJTHOTO XapaKTepa
KonTtposbHBIC pabOTHI
o ayiredpe 1 Havajgam
KonTtponbHas padoTa:
111 " " aHaimu3za 10 k1. YMK
[TocnenoBaTeIbHOCTH U IPOTPECCUH
A.I''MopakoBuya
https://uchitelya.com
112 HenpepriBHbIE (DYHKIINHN U UX CBOMCTBA https://resh.edu.ru/about
113 Touka pa3pbeiBa https://resh.edu.ru/about
114 AcuMnToTsl rpaguKoB GyHKIUH https://resh.edu.ru/about
CBoiicTBa KU HENpephIBHBIX HA
115 ymxn pep https://resh.edu.ru/about
OTpEe3Ke
116 Mertoa UHTEpBaJIOB ISl pELICHUS https://resh.edu.ru/about
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HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117 https://resh.edu.ru/about
KBaJIPATHBIX HEPABEHCTB
MeTtox HHTEPBAIOB IS PELIEHUS OpOOHO-

118 A P LD P https://resh.edu.ru/about
paIMoHaIbHBIX HEPABEHCTB
II €HEeHHEe CBOMC enpe

119 prM HU HHE CBOHCTB HENPEPRIBHLIX https://resh.edu.ru/about
GyHKIMM 115 perieHus 3a1a4
Pemrenne 3amau ¢ NCIOJIB30BaHUEM CBONCTB

120 s . https://resh.edu.ru/about
HEMPEPBIBHBIX (PYHKIIAN

121 [TepBast 1 BTOpas mpou3BOHBIE (PYHKITH https://resh.edu.ru/about
OnpeaeneHre, TeOMETPHYECKUN CMBICTT

122 el . P https://resh.edu.ru/about
TIPOU3BOTHOM
Onpeaenenne, GU3MYSCKUNA CMBICT

123 et . ¢ https://resh.edu.ru/about
MIPOU3BOTHOM
VYpaBHEHUE KacaTeIbHOU a

124 PaBHCHUE KACATE/LHOM K rpaguKy https://resh.edu.ru/about
byHKIIN
CocTaBlieHHe ypaBHEHHS KacaTeIILHON K

125 P https://resh.edu.ru/about
rpaduky GyHKIIUN

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA https://resh.edu.ru/about

127 dopmyibl guddepeHInpOBaHUS https://resh.edu.ru/about
IIponsBogHast CyMMBI U IPOU3BENCHUS

128 p “H ™ p a https://resh.edu.ru/about
byHKIMI

129 [IpousBoiHast 4acTHOTO (YHKIIMIA https://resh.edu.ru/about

130 [TpousBoaHas KOMIO3UIMH (PYHKITUI https://resh.edu.ru/about

KoHnTpoibHabIe paboTh
131 KonTtponsnas padota: "[IponszBoanas” no anredpe U Hayaiam

agannza 10 k1. YMK
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A.I''MopakoBuua
https://uchitelya.com

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUs

132 . " " 1 0 https://resh.edu.ru/about
3HaHuM: "YpaBHEHUA

133 HOBTOP efl 1e, 0606{1,16“6’ cHeTeMaTISAIA 1 0 https://resh.edu.ru/about
3HaHuil: "OyHKIMK

134 Nrorosas koHTposbHas paboTa https://uchitelya.com

135 Hrorosas koHTpOJIbHAS paboTa 1 1 https://uchitelya.com

136 HOBTOPGHI/IG, 000011eHre, cUCTEMAaTHU3AIUS 1 0 httos://resh.edu.ru/about
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa 1 Hauajia MaTeMaTUYECKOro aHanu3a (B 2 yactsax), 10 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenosn I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OG1IeCTBO ¢ OTpaHUYEHHONW OTBETCTBEHHOCTHIO
« 011 MHEMO3HMHA»

* MaTtematuka: anrebpa v Hauaja MaTeMaTHYECKOTO aHaJli3a, TEOMETPHUSI.
Anrebpa 1 Hauaja MaTreMaTH4eckoro ananusa (B 2 yactax), 11 kmacc/ Yacts 1:
Mopakosuu A.I'., Cemenon I1.B.; Hacte 2: MopakoBuu A.I'. u npyrue; noju
penakuueit Mopakosuya A.I'., OGIIECTBO ¢ OTPaHUYEHHON OTBETCTBEHHOCTHIO

«MOILL MHEMO3HMHA»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
DneKTpoHHast OMOIMOTEeKa yUeOHUKOB U METOAUYCCKUX MaTepHaJIOB.
[IpeametHble pa3nensl «MartemaTukay, « Anredpay», «I'eoMmerpus»

http://window.edu.ru/

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
INocymapcTBennas obpaszoBatenbHas miatdopma «Poccuiickast 2IeKTpoOHHAS

mkoJiay https://resh.edu.ru/about






