[OKYMEHT TIOJIICAH IIPOCTOM
O T PORCIOR T TIOZIHCEIO

MHWHUCTEPCTBO MPOCBEHIEHUSI POCCUIICKOM ®EJEPALIUA

MYHUIUITAJTIBHOE BIOJVKETHOE OBIIEOBPA3ZOBATEJIBHOE YYPEXJIEHHUE
"KPACHOI'OPCKASA CPEJHSSA OBINEOBPA3OBATEJ/IBHASA IIKOJIA"
JEHUHCKOT'O PAMOHA PECITYBJIMKHA KPBIM

PABOYAS [IPOTPAMMA
(ID 1556853)

y4eOHOro npeamera «MaremaTruka: Ajredpa u Ha4YaJIa MaTeMaTUHYI€ECKOIr 0
aHam3a. YriayO0JeHHbIH yPOBEHb)

1 obydarommxcst 10 — 11 ximaccos

B coorBeTcTBUU ¢ POIT OO0,
YTBEpKAEHHOW MpHKa3oM MuHHCTepCcTBa NpocBemieHuss Poccuiickoit denepannuu
oT 18.05.2023r. Ne371

Kpacnoropka 2023



HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJjee 3HAUYMMBIX B MPOrpamMMe CpelHero oOlIiero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpsl M Havajl MaTeMaTHYeCKOro aHallh3a 3aKJIaJIbIBAaeT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKIUU U pacCcykAaTh AEAYKTUBHO, UCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroNIMecs MOJTy4YaloT HOBBIM OMBIT PEHICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHKCS MaTEMATHYECKUMH OTKPBITUSIMA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENbHOCTH, TPEOyIOMme MNPOMOKUTEIbHOW  KOHIIEHTpAIllMd  BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro Kypca «AnreOpa W Haudajga MaTEMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
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MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAMUECKUE JIMHUMA HW3YyYaloTCd Ha NPOTSDKCHWH JBYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIEp)KaHUE HECKOJIbKUX MaTeMaTHUECKHX AUCIMIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyl0 MOJelbh peallbHOM
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7a4uu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYECKasT TUHUS «YUuWClia W BBIYUCIICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHHUNA, BKIIOYAIONMIMX B CEOS MCIOIB30BaHUE Pa3IMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJa4d W OIEpaluu: JICIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MUPPAIMOHATBHBIX YHCEN, apu(METUICCKHIE ONEpaIiy, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMsSI Ui PEUICHUs Pa3IuyHbIX 3a/a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUsA, MOCKOJBKY B KaXJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypAaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXe 3a1ad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
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UCCEeI0BaHUM (DYHKLIMI ¢ TOMOLIBIO MPOU3BOAHON, NPHU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
UPPALMOHAIIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHMM, a TAKKE BBIPAKECHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajbHEWINEe  pa3BUTHE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHud, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(pQeKTUBHbIE HHCTPYMEHTBI [JIsl PEIIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue CTeneHHou,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKLIMIA ISl pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IIPEAMETOB U PEAJIBbHOW JKU3HU TECHO CBS3aHO KaK ¢ MATEMATHUYECKUM aHAIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofepKaTebHOMN JIMHUM HaleJIeH Ha Pa3BUTHE YMEHUH
YU HaBBIKOB, IIO3BOJISIOLNIMX BBIPAXKAaTh 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIlUH, UCTIOJb30BAHUIO aHATIOTHH.

CopnepxarenpHass nuHus «Havyana mMaTreMaTHyecKoro aHajlv3a» MO3BOJIAET
CYIIECTBEHHO PACIIUPUTHh KPYrI KaK MaTeMaTH4YE€CKHUX, TAK U NPUKIAJHBIX 3a7ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpadUKd CIOXHBIX (YHKUUN, ONpeAensTh WX HauOOJbIINE M HAUMEHbIIUE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIyp U OOBEMBI T, HAXOAUTH CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYAalUH,
IIO3BOJIAET HAXOAWTh HAWIy4Yllee pEelIeHWe B IPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTUYECKOTO U
KpEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI PpPACIIO3HABATH IPOSBIICHUS
3aKOHOB MAaT€MaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs: y3HaIKT O
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BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOKECTBA U JOTMKA» BKJIKOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMaTUYECKOW JIOTHKU. TeopeTHuKo-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA M €€ NPWIOKEHUM, OHM CBS3bIBAIOT PAa3HbBIE MAaTEMaTUYECKHUE
OUCHUIUIMHBL W HMX MPWIOKEHUA B eauHoe 1enoe. [loaToMy BaXHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOMW MAaTeMAaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTh OOOCHOBAaHMM U CIIEJJOBAHUE OIpPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyallluii, HWCCIEAOBAHMS HSTUX MOJENEeHd C TMOMOINBI0 ammapara aiaredpsl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEaNbHbIX  MPAKTHYECKUX  3a7ad  oOydaromyecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIECCe U3yUeHHUs BCeX TeM yueOHOro Kypca « Anredpa v Hadasia
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 OBYUEHUASA

10 KITIACC

Yucya 1 BBIYUCTICHUA



Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Mepuoauyeckue apoodu. IlpumeHeHue apoOGel U MPOLEHTOB I
peLIeHUs NMPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUM U PEajbHOU KU3HU.

JleucTtBuTenbHble uncia. PanuoHanpHBIE W UPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ 1elbIM MokaszaTeneM. bumHom HeioTtona. Mcmonb3oBanue
noaxoAsmed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a71a4 U IPEJCTABIICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTyPAIHLHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[IOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEJILHBIM MMOKA3aTCIIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuuHple W HaATypajbHbIC
JorapupMsl.

Cunyc, KOCHMHYC, TaHI€HC, KOTAHIE€HC YMCJIOBOTO aprymeHtra. ApKCHUHYC,
APKKOCUHYC M apKTaHT€HC YHUCJIOBOTI'0 apryMEHTA.

YpaBHeHUsS M1 HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs1. PaBHOCUIIbHBIE ypaBHEHHS W ypaBHEHHUsS-CIeACTBUA. HepaBeHCTBO,
pellIEeHUE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHHS TEIBIX U APOOHO-PANIMOHAIBHBIX YPABHEHUH U
HEPABEHCTB. MHOro4wieHbl OT OJHOW MEpPEeMEHHOW. JleneHne MHOroujieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadurnnenramu. Teopema Buera.

[Ipeobpa3oBaHus YUCIOBBIX BRIPAXKEHUH, COICPKAIIUX CTEIICHH M KOPHH.

HppanuonanbHbie YpaBHCHUH. OcHOBHEIC METO/IbI pelieHus
HWPPALMOHAIBHBIX YPABHCHUU.

ITokazaTenbHble ypaBHEHHS. OCHOBHBIC METOJ/bI PEIICHUS MOKa3aTEIbHBIX

YPAaBHEHHUM.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHUS
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeobpazoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUN.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuma CHUCTEMBI JUHEWHBIX
ypaBHeHui. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKHl CMBICT U
CBOWCTBA, BBIUYHUCIICHUE €r0 3HAYCHUS, TPUMECHEHHUE OINPEICIIUTENS JJIs PEUICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO
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CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM PEaJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUNM U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHM U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3ZHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, cnocoObl 3agaHuss (QyHKUMU. B3auMHO o00paTHble (QYHKIMH.
Komnozunust ¢ysukuuit. I'paduk  yHkuum. DieMeHTapHble NpeoOpa3zoBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubonpiee 1 HauMeHbIee 3Ha4eHUs] QYHKIUN HA TPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAHUE U TTOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OM cTemneHu Kak (YyHKUUU OOpaTHOU
CTEIIEHU C HATYPAJIbHBIM IT0KA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelIeHUs] YpaBHEHUI.

TpuroHomeTpuyeckas OKpYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUH YHCIIOBOTO apryMEHTa.

OyHKIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpOLEcCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CIHOCOOBI 3aJaHHS IOCJIEAOBaTEIbHOCTEH. MeTtos
MaTeMaTHYECKOU VHJIYKI1H. MoOHOTOHHBIE 151 OTPaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMS MAaT€MaTH4YECKOIO aHAIN3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmetnueckass U reoMeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKou
MPOTrpecCuu. JINHENHBIA U 3KCIOHEHIMANBHBIA pocT. Uucno e. @opmyina ClI0KHBIX
IpoueHTOB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHBbIX  3a]a4
MPUKJIAAHOTO XapaKkTepa.

HenpeprwiBHble (QyHKIIMM W UX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHS HEpPaBeHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.



[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMeTPUIECKUNA U
(u3nUecKuil cMbICT NPOU3BOIHON. YpaBHEHHE KacaTelIbHOU K rpaduKy (QyHKLIHH.

[IpousBoaHbIE  ANEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HMX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
ONMCAaHUA pPEaJbHBIX IIPOLECCOB W SBICHUM, IIPU PELICHUM 3anad U3 APYTrUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbabie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU IIEJIBIX
gyuces, HauOonpmmii oOmui nenurens (ganee — HOJl) m HaumeHsblee ooOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucna. Anredpanyeckass W TpUTOHOMETpHUeckas (opMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApU(pMETHYECKHUE Oreparud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTEneHW U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma U COBOKYNHOCTh YpPaBHEHHWW M HEPABEHCTB. PaBHOCHUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMHM €  IIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OcCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX W  JIOrapu(PMUYIEeCKuX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JlacTeil HayKu W peanbHOI
KW3HU, HHTEPIPETALHNS MTOTYYEHHBIX PE3YJIbTATOB.

DyHKUNH U TPAPUKH



I'padpux xomnoszunmu ¢QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA WU
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bl PELICHHUS 3a/1a4 C TapaMeTpPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENPEepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPEUIEHUS B
OPUKIAOHBIX 3ajayax, s ONpPENENIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3aJIaHHOTO (hOPMYJIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiui. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HNuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucinenue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-JlelOnuna.

[Ipumenenue umHTErpaia s HAXOXKACHHUS IUIONIAAeH IIIOCKUX QUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepsbr pemenuit auddepeHIHaIBPHBIX YpaBHeHUH. MaremaTudeckoe

MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOIIbI0 U] PepeHIInaTbHbIX
yYpaBHEHUH.
IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHS YUEBHOI'O KYPCA
«™AJITEBPA’ "N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  0oOImecTBa,  MpEACTaBICHHE O
MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHUH,
MpOLEyp TPaXKIAAHCKOTO oOOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:



c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON HACHTUYHOCTH, YBAXKCHUS K
MPONUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMaTHUKH, EHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOW IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTHKEHUM B JAPYrMX HayKax, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THUYECKOrO IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PaCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTb YMEHHUS MPUMEHSATH MaTEeMaTUYECKHWE 3HAHUS B
MHTEpECax 3I0POBOr0 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIbIXa, pEryisipHas ¢u3nuecKkas akTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKON U €€ NPHIOKCHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUHN MPAKTUYECKUX 3314 MaTEMATHUYE€CKON HaMpPaBIEeHHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIBTYphl, TIOHUMAaHHE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOMU
Cpellbl, 0CO3HaHME TJI00AIBHOTO XapaKkTepa dKOJIOTHIECKUX TTPOOIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpYXaroUIEd Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB M OLEHKM HMX BO3MOYKHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUeE
MaTeMaTU4eCKOM HayKuh Kak cdepbl 4YeI0BEYECKOW MEsTEIbHOCTH, 3TaloB €&
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pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTHSA LMBWIM3ALMHM, OBJIAJACHUE S3BIKOM
MaTeMaTUKAd M MaTeMaTU4YECKOW KYyJIbTYpOM KakK CpPEACTBOM IIO3HAHUSA MUpa,
TOTOBHOCTb OCYILECTBJIATH ITPOEKTHYIO H HCCIEIOBATEIBCKYIO JESTEIBHOCTD
VWHJVMBUAYAIBHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISBJISTE M XapaKTepPU30BaTh CYIISCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX
O0OBEKTOB, TOHATHA, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TMOHATHH, YCTaHABIMBAThL CYIIECTBEHHBIN MPU3HAK KiacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

BOCIIPUHHMMATh,  (OPMYJIUPOBaTh W  NPeOoOpa3OBBIBATH  CYXKICHUS:
YTBEPJANTEIbHBIC H OTPHUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC M OOIIIHNE, YCIIOBHBIC,

BBISIBJISATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIIOMCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTHBOPCUYUH;

JieNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(MpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apTyMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BHIBOBL;

BBIOMpATh CIOCOO pemeHus ydeOHOM 3amauu  (CpaBHHBATh HECKOJBKO
BApMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee TOAXONAIUHA C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble uccienoBarejabCcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpoliemy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIFHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHHUS, TIPOIecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI IO pPe3yJbTaTaM
MPOBENEHHOTO  HAOIO/IEHWs, WCCIENOBAaHUS, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.
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Pabora ¢ ungopmanmeii:

BBISIBJIATH A€(PUUUTH MH(DOpPMALUKU, TAHHBIX, HEOOXOJAUMBIX JJIsi OTBETa HA
BOIIPOC U JJIsS pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh MH(POpPMALMIO, MPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajauyw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha IIOMCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHMUSI;

NPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIEAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBepPCcAJbHbIE Y4eOHbIE T1eHCTBUS

Camoopranusanus:

COCTaBJIATH ILJIAH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4H;

MPEeBUACTh TPYAHOCTH, KOTOPhIE MOT'YT BO3ZHUKHYTh MPU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;
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OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WJIM HEIOCTHXKEHUS PEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHMMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
NEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPaOOThI, pacupenemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX JaTh TNPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBUS C APYTMMHU YJ€HaAaMU KOMaHJbl, OLEHUBAThH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padoudeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIO, MHOMXECTBA
palMOHATBHBIX U IEUCTBUTEIbHBIX YHCEN, MOJYJIb IEHCTBUTEIBHOIO YNCIA;

OPUMEHSATh JIpOOM M TPONEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )XKU3HU;

NPUMEHSTH NMPUOIMKEHHBIC BHIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYUCICHUI;

CBOOOJTHO OMEPHUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeseM,
MCITIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOTHO OTIEPUPOBATH MOHSATHUEM: CTEMIEHDb C PAIlMOHATLHBIM TMIOKA3aTEeJIEM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M UWcCIa, AECITHYHBIC W
HATypajbHBIC TOTAPUDMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;
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ONEPHUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHATHSIMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO,
PABHOCHJIBHBIE YPABHEHMS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3IUYHbIE METOAbl PEHICHUs] PANUOHAIBHBIX M JAPOOHO-
pallMOHANBHBIX YPAaBHEHHM, NPUMEHSITh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMM: MHOTOUYJIEH OT OJHOW MEepPEMEHHO,
MHOTOWIEH C TIedbIMH KO3 (PUIMEeHTaMu, KOPHHM MHOTOYICHA, NPUMEHSTH
JIEJIEHNE MHOTOWIEHAa Ha MHOTOYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUISL PELLICHUS 3a/1a4;

CBOOOJHO OMNEpUpPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHMH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHMUS,
NPUMEHSTh ONPEACIUTENN I PEIIEHUS] CHUCTEMBl JIMHEWHBIX YpaBHEHUH,
MOJENHNPOBATH PEAJIbHBIE CUTYallUH C MOMOLIBIO CUCTEMBI JIMHEMHBIX YPaBHEHHI,
UCCJIEN0BaTh INOCTPOCHHBIE MOJIEIM C TOMOINBI0 MATPULl U OMNPEACIUTENEH,
MHTEPIPETUPOBATH MOTYUYEHHBIA PE3YyJIbTaT;

UCIIOJIb30BaTh CBOWMCTBA JEUCTBUM C KOPHAMH JUIsi TNpeoOpa3oBaHMs
BBIPAKEHUM;

BBITIOJHATH MPE0OPa30BaHUsI YUCIOBBIX BBIPAKEHUM, COAEPKAITUX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCITOJTh30BaTh CBOMCTBa norapudmoB TUIS npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TOHATUAMH: HUPPAIMOHAIBHBIE, MOKA3aTeNbHBIE H
norapuMUYECKUE YpaBHEHUS, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUe (GOpMYIIBI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
NPUMEHSATh  HeoOXonumble  (GOPMYJBI T PEIICHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHHUI;

MOJENUPOBATh peabHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIDQKCHUS, YPAaBHEHUWs, HEPABEHCTBA IO YCIOBHIO 3aJayd, HCCIEA0BATh
MMOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHUEM anmnapara anreOphl.

DOyHKIUM U TPaPUKH:
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CBOOOJIHO ONEpPUPOBATH MOHATUAMU: (DYHKIIHMS, CIIOCOOBI 3aaHusl (PYHKLINH,
B3aUMHO OOpaTHble (QYHKIMH, KOMMNO3UIMUSA (YyHKUUH, rpaduk (QyHKIUH,
BBITIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB (PYHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSAMH: OOJACTh ONPEIEICHUS U MHOXKECTBO
3HauYEHUN QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMU: UETHBIE W HEUYETHbIE (YHKIMH,
nepuoanyeckue (pyHKIMH, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HauOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CTeNEHHAsT (QYHKLUS C HATYpaJbHBIM U
LEeJNbIM TOKa3aTeneM, IpauK CTENEeHHONM (QYHKIMM C HATYpPaJIbHBIM M LEJIbIM
nokasaresieM, rpauk KOpHsS N-of cTeneHu Kak (YHKIUMU OOpAaTHOM CTENEHU C
HaTypaJlbHbIM MOKa3aTENIEM;

ONEepUPOBATh TOHATHSAMU: JIMHEHHAs, KBaJpaThyHas U JPOOHO-IMHEHHAs
(GYHKIIMU, BBIMOJTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: TOKa3aTellbHas W Jorapupmuyeckas
(GyHKIIMU, WX CBOMCTBA M rpaduKH, HCHOJIb30BaThb MX Tpa@UKU [JIs PEIICHHS
YPaBHEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHUe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh TIpaduKu (QYHKIMH [ KCCIENOBaHUS IPOLECCOB U
3aBHCHMOCTEN MpU pEUIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIPAXKaTh (OPMYJIaMU 3aBUCHUMOCTH MEK/y BEJIMUYNHAMU;

Hauyana maTeMaTH4yecKoro aHajamsa:

CcBOOO/IHO ONEpUPOBATHh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi FreOMeTpruecKas Iporpeccus, JUHEHHbIN U
HKCIMOHEHUUAIBHBINA POCT, OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh IPOIPECCHM Il PEUIEHUS pealbHbIX 3a1ad IPHUKIaJHOIO
XapaKTepa;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MTOCIEOBATEIBLHOCTD, CIOCOOBI 3aJaHUS
IIOCJIEIOBATENIBHOCTE, MOHOTOHHBIE M OIPAaHWYEHHBIE IIOCIENOBATEIBHOCTH,
MIOHUMAaTh OCHOBBI 3apOXJCHHMS MAaTEMaTHYECKOrO aHajau3a Kak aHajlIn3a
OECKOHEYHO MaJIbIX;

CBOOOIHO OMNEpPUpPOBATh MOHATHSMHU: HENPEPbIBHBIE (DYHKUIUH, TOUYKHU
pa3pbiBa rpaduka QyHKIMH, aCUMITOTH Tpaduka GyHKINY;

CBOOOHO OINEpUpOBaTh MOHATHEM: (YHKIHMs, HEMpepbIBHAs Ha OTpE3Ke,
IIPUMEHSATH CBOMCTBA HENPEPBIBHBIX (DYHKIMI JJI peLIeHUs 3a/1aY;
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CBOOOJIHO OINEpUPOBATHh MOHIATUSIMU: TIepBasi U BTOpas MPOU3BOJHbBIC
(GyHKIMH, KacaTeabHas K rpaduKy ¢ yHKLINH;

BBIYUCIIATH POU3BOJHBIE CYMMBI, TPOM3BEACHUS, YaCTHOTO U KOMIO3UIIUHU
NBYX (YHKIIM, 3HATh MPOU3BOJAHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIH30BaTh T€OMETPUUYECKUN M (PU3MUECKUN CMBICT MNPOWU3BOIHOMN st
pelIeHus 3a1ad.

MHoxkecTBa M JIOTHKA:

CBOOOJIHO  OMEpUpPOBATH  TMOHATHUAMHU: MHOXKECTBO, OMEpalliud  Haj
MHOKECTBAMH;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN allapaT sl OMMCAHUS PEaIbHbIX
MIPOLIECCOB U SIBJICHUM, PU PEIICHUH 3324 U3 JPYTUX YUeOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATH MOHATHSIMU: OINpEJeSieHue, TeopeMa, ypaBHEHHUE-
CJIEICTBHE, CBOMCTBO MaTEMAaTUUECKOTO 00BEKTa, I0KA3aTeIbLCTBO, PABHOCUIIbHbBIC
YpPaBHEHUSI U HEPABEHCTBA.

K xonmy ob6yuenus B 11 kJjacce oOydYarOIIMICS TOJYYUT CICAYIOIIHNE
peMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayaja MaTEMaTUUECKOTO aHATTU3ay:

Yucia v BIYMCICHUS:

CBOOOJTHO OMEpUpOBATh TMOHATUAMH: HATypaJlbHOE U 1IEJI0€ YHUCIIO,
MHOKE€CTBAa HATYPaJbHBIX M LEJBIX YKUCEJ, UCIIOIB30BaTh IIPU3HAKHU JEIUMOCTHU
uensix yncen, HOJl n HOK HaTypanbHbBIX 4ncel ISl pelieHus 3a1a4, NIPUMEHSITh
anroputMm EBknmnna;

CBOOOJTHO OMEpUpPOBATH TMOHSATHEM OCTaTka MO MOMAYJIO, 3alMChIBAThH
HaTypaJbHbIC YNCJIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BBIMONHATH apu(PMeTHUECKHe Omnepalud ¢ HUMHU U
M300pakaTh HA KOOPJAUHATHOM TIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: HPPAIMOHAIBHBIC, MMOKa3aTEebHBIE H
norapuMUYECKUEe HEPABEHCTBA, HAXOJUTh HX PEHIEHUS C  I[OMOIIBIO
PaBHOCUJIBHBIX MIEPEXOJI0B;

OCYLIECTBIIAITh OTOOP KOPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS,

CBOOOJTHO OTMEpPUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXomumble  (OPMYJIBI TSI PEIIEHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CHUCTEMBI U CHCTEMBI-CIIEICTBUSA, HAXOAUTh PEIICHUS
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CHCTEMBI U COBOKYITHOCTEH paIlOHATBHBIX, HPPALUOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(MUUECKUX YpaBHEHHI U HEPABEHCTB;

pemaTth paloHaNbHbIE, uppaluoHaIbHbIE, NOKa3aTeNbHBIE,
gorapuMHUUYECKUE H  TPUTOHOMETPUYECKHE ypaBHEHUS H  HEPaBEHCTBA,
COJIepIKaIIfe MOAYJIH U TTapaMeTphI;

NPUMEHSATH TpaduUecKre METO/IbI I PEIICHUS] YpaBHEHUI 1 HEPABEHCTB, a
TaKXkKe 3a/1a4 C mapamMeTpamu;

MOJICIMPOBATh pEajbHBbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUS, YpaBHEHWsS, HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3aJauH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJETM C HCIOJIB30BAaHUEM armapara aireophl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yNIbTaT.

DYyHKIUM U TPAaPUKU:

CTpOUTHh TpaduKH KOMMO3HIHNKA (PYHKIHH C TIOMOIIBIO JIIEMEHTApHOTO
MICCIICJIOBAHUS U CBOMCTB KOMITO3UIIUH IBYX (DYHKIIHIA;

CTPOWTHh TEOMETpHUYeCKHe 00pa3bl ypaBHCHMH W  HEPaBEHCTB Ha
KOOPJMHATHOM TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATH TMOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKUX
byHKIM;

OPUMEHSATh (QYHKIUU I MOJIETUPOBAHMS U MCCIEIOBAaHUS pPEabHBIX
IIPOIIECCOB.

Hauayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEAO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HAUMEHbIIIee 3HaueHUs QYHKIUHU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHUs B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajadyax, Juis
OTIpe/IeNICHUs] CKOPOCTH W YCKOpPEHHUs Tpollecca, 3aJaHHOro (GopMyJaod WM
rpadukom;

CBOOOIHO OMEpUPOBaTh MOHATHSAMHU: IE€pPBOOOpa3Hast, OIpeneaEHHbIN
UHTErpajl, HaXOJIuUTh MEpPBOOOPA3HBbIE HJIEMEHTApHbIX (YHKIUN M BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOJUTh IUIOIIAIU TUIOCKUX PUTyp U 00BEMBI TEJl C TOMOIIBIO UHTETPAa;

UMETh MpPEACTAaBICHUE O MAaTEMaTHYECKOM MOJCIMPOBAHUU Ha MpUMEpe
cocraBieHus quddepeHInaTbHbIX YpaBHEHHIH;

pemats MPHUKIagHBIE 3a7auyd, B TOM YHUCJIE COLUAIBHO-DKOHOMHUYECKOTO U
¢u3nyeckoro xapakrepa, CpeCTBAMH MaTEMAaTHUYECKOTO aHAJIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/
n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoanuecTBo yacoB

Bcero

KonTtpoabh
ble padoThI

IIpakTnue
CKHe
padoThI

DJIEKTPOHH
ble (uugpo
Bble€)
oOpa3oBarte
JIbHbIE

pecypcesl

MHOKecTBO lIeI\/’ICTBI/ITeJ'H)HI)IX
yuces. MHOTOYJICHBI.
PaHHOHaJIBHBIe YPaBHCHUA U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU

24

Oyukiuu u rpaduku. CterneHHas
(GYHKIMS C LIETBIM [TOKa3aTeleM

12

ApubmMeTnueckuii KOpeHb N-0i
crenenu. MppanuoHaabHbIe
ypaBHEHUS

15

[TokazarenpHas GyHKIHS.
[TokazarenbHble ypaBHEHUS

10

Jlorapudmudeckas GyHKITHSA.
Jlorapudmuueckue ypaBHEHHsI

18

TpI/IrOHOMeTpI/I‘-ICCKI/IC BbIPa’XXCHHA
" YpaBHCHUA

22

[TocnenoBarensHOCTH U
Mporpeccuu

10

HenpepbiBHBIE QYHKITHH.
IIpounsBoaHas

20

[ToBTOpEeHnue, 06061IeHNE,
CcHUCTEMATH3allHsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

136

10
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11 KJIACC

KoaunuyecTBo yacoB DJIeKTPO
HHBIE
Ne (unppos
HaumeHoBaHue pa3ie/ioB U TeM Kontpou IpakTu
n/ bi€)
nporpamMmbl Bcero bHbIE yeckue
n o0pa3oBa
padoTsbI padoThI
TeJIbHbIE
pecypcsbl
1 Uccnenoanue GyHKINN € 99 1
MOMOIIbIO TPOU3BOTHOM
2 [TepBooOpa3Hast ¥ HHTET AT 12 1
I'paduku TpUroHOMETPHUUECKUX
3 ¢dbysaknuii. TpuroHoMeTpudecKkue 14 1
HEpaBEeHCTBA
4 WppatnmonansHele, MokazaTeiabHbIe 24 1
U jorapudMuyecKiue HepaBeHCTBA
KommuiekcHbie uncia 10 1
HarypanbsHbie u 11ebie yncia 10 1
Cucrembl paliioHaIbHbBIX,
7 HPpaMOHAIBHBIX IMOKA3aTeIbHBIX 12 1
U jorapuMUYECKUX ypaBHEHUN
8 3ajauyu ¢ mapameTpamu 16 1
IToBTOpEHne, 060011ICHNE,
9 P - 16 2
cUCTeMaTu3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpo
JIBHbIE
padoThI

IIpakTnue
CKHe
padoTsI

Jara
H3Y4YeH
us

DJIEKTPOH
HbIE

g poBbI
e
oOpa3oBa
TeJIbHbIE

pecypcesl

MHO3K€eCTBO, ONepaluy HaJl
MHOKECTBAMH U UX CBOMCTBA

Hwnarpammsl Diinepa-Benna

[IpumeneHne TeopeTHKo-
MHO>KECTBEHHOTO arrapara Jiist
pelieHus 3aaa4y

Pammmonanpueie yncia.
OOBIKHOBEHHBIC U IECSITHYHBIC
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
nepuoandecKue Apoou

PanmonanbHbIe Yncha.
OOBIKHOBEHHBIC U JIECSITUYHBIE
poOH, IPOLIEHTHI, 0ECKOHEUHBIE
NepUondYecKue Apoou

[Ipumenenue npobeii u
MIPOLIEHTOB ISl PEIICHHUS
MPUKJIAIHBIX 3a7a4

[Ipumenenue npobeii u
MPOLICHTOB ISl PEILICHUS
MIPUKJIAIHBIX 3a7a4

JlericTBUTENIbHBIC YHCIIA.
PanmonanpHelie u
HppaLMOHAIbHBIE YHCIIA

ApupmeTrrueckue oneparum ¢
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I[GflCTBI/ITCJIBHBIMPI qucJjiaMu

10

Monynbs AeCTBUTEIBHOTO YHCIIA
U €ro CBOMCTBA

11

[TpuGnnxEHHbBIC BEIYUCIICHHUS,
IIpaBUJIa OKPYIJICHUS], IPUKUIKA
U OLICHKA pe3ysbTaTa
BBIYMCIICHUI

12

OCHOBHBIE METO/IbI PEIICHUS
LEBIX U JPOOHO-PAMOHATBHBIX
YpaBHEHUN U HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIIECHUS
LETBIX U JPOOHO-pAIMOHATBHBIX
YpaBHEHUN U HEPABEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS
LETBIX U JPOOHO-pAIMOHATBHBIX
YpaBHEHUIN U HEPABEHCTB

15

MHorouieHsl OT OJHOHI
nepemMeHHou. Jlenenue
MHOTOYJIEHA HA MHOTOWIEH C
ocratkom. Teopema bezy

16

MHorousIeHb! ¢ IeIbIMU
ko3 durmentamu. Teopema
Buera

17

Pemrenue cucteM JTMHEHHBIX
ypaBHEHUH

18

Permrenue cucteM JTMHENHBIX
ypaBHEHUH

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTesib
MAaTPHUILBI 2X2, €ro
T€OMETPUYECKHI CMBICT U
CBOMCTBA; BEIYMCIICHUE €T0
3HAYECHUS

20

Onpenenurens MaTpuLpl 2X2,
€ro reOMETPUYECKUI CMBICIT U
CBOWCTBA; BBIUMCIIEHUE €TO
3HAUYEHUS

21

[IpuMeHeHue onpenenuTens Uit
peLIeHUs CUCTEMBI JINHEWHBIX
yYpaBHEHUH

21




22

Pemrenne npukiagHeIx 3a1a4 ¢
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

23

Pemrenne npukiagHeIx 3a1a4 €
IIOMOIIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUI

24

KonTtponsHas pabdoTa:
"PanimonanbHbIe ypaBHEHHS U
HepaBeHcTBa. CHUcTEMBbI
JIMHENHBIX ypaBHEHUN"

25

DyHKIHMSA, CTIOCOOBI 3a1aHus
¢byskun. Bzaumuo oOpaTHbie
¢dbyakuun. Kommnosunus

byHKIINNA

26

I'paduk pynkuumu.
DnemMeHTapHbIe TPeoOpa30BaHUs

rpadukoB QyHKINN

27

O6acth onpeneneHus u
MHO>KE€CTBO 3HaYeHHUH (PyHKINH.
Hynu ¢dynxnuu. pomexyrku
3HAK MOCTOSIHCTBA

28

UETrHbie 1 HEUETHBIC (PYHKITHH.
[Tepuognueckue GyHKIIAN.
[IpoMekyTKM MOHOTOHHOCTH

byHKIMN

29

MakcuMyMbl 1 MUHUMYMBI
¢dbynkuun. Hanbombiiee u
HaMMCEHbIIIee 3HAYCHUE QYHKITUH
Ha TIPOMEKYTKE

30

JluneriHas, KBaApaTUyHas U
OpoOHO-MHHEeWHas QYHKIUH

31

DneMeHTapHOe UCCIeIOBAaHUE U
MOCTPOECHHE IPAPUKOB ATHX

byHKIMII

32

DneMEHTapHOE UCCIIEI0BAaHUE U
MOCTPOEHHE I'PpaUKOB ITHX

byHKIII

33

CreneHsb ¢ LETBIM ITI0Ka3aTeIeM.
bunom HeroTona

34

Cremnens ¢ OCJIBIM ITIOKa3aTCJICM.
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bunom HeroTona

35

Crenennast GyHKIUS C
HATYpaJIbHBIM H LEJIBIM
nokasarenem. E€ cBoiicTBa u

rpadux

36

KonTtponsHast padoTa:
"Crenennas ¢pynkuus. E€
cBoiicTBa u rpaduk"

37

ApupmeTrueckuii KOpeHb
HaTypaJIbHOW CTENEHU U €ro
CBOMCTBA

38

Apudmernueckuil KOpeHb
HaTypaJIbHOW CTENEHU U €ro
CBOMCTBA

39

[IpeobpazoBaHuUst YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTETIEHU U KOPHHU

40

[IpeoOpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTEIIEHU U KOPHU

41

[IpeoOpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPKAIINX
CTENEHU U KOPHU

42

HppannonanbHbie ypaBHEHUS.

OCHOBHBIE METOIbI PEILICHUS
UppalMOHANILHBIX YPaBHEHHM

43

HppatmonanbHble ypaBHEHHUS.

OcHOBHBIE METO/IbI PEILICHUS
UppalMOHANILHBIX YPaBHEHHM

44

HppatmonanbHble ypaBHEHHUS.

OcCHOBHBIE METOIbI PEIICHUS
HppalMOHANILHBIX YPaBHEHHH

45

PaBHOCUIIBHBIE TIEPEXO/BI B
PELIEHUH UPPALMOHAIBHBIX
YpaBHEHUH

46

PaBHOCWIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
yYpaBHEHUH

47

PaBHOCUIIBHEIE Nnepexoaul B
PCHICHNU UPPALUOHAIBHBIX
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YpaBHEHUI

48

PaBHOCHIBHEIE nepexoanl B
PCIICHNU UPPALMOHAIBHBIX
YpaBHEHUI

49

CoiictBa u rpaduk KOpHS N-0if
CTETIeHU KaK (PYHKIIUH 0OpaTHOM
CTETICHH C HATYpaJIbHBIM
HoKa3areseM

50

CoiictBa u rpaduk KOpHs N-0if
CTENeHU KaK QyHKIIMU 00paTHOU
CTETIEHH C HATYPaIbHBIM
MoKa3aTeseM

51

KonTponsHast pabora:
"CBoiicTBa 1 rpaduk KOpHs N-0if
crenenu. MppanyroHanbHbie
ypaBHeHUs"

52

CreneHp ¢ palMoHaIbHBIM
OKa3aTeJieM U €€ CBOMCTBA

53

CreneHp ¢ palMoHaIbHBIM
oKazaTeJieM U €€ CBOMCTBA

54

CreneHp ¢ panMoHaIbHBIM
oKazaTeJieM U €€ CBOMCTBA

55

[TokazarenpHas QyHKIHA, €€
CBOMCTBA U rpaduK

56

Wcnonb3oBanue rpaduka
(GYHKIMH JUTSL peIeHUS]
ypaBHEHUH

57

Hcnons3oBanue rpaduka
GyHKUMU 1715 pelieHus
ypaBHEHUH

58

IToka3aTensHbIE YpaBHCHMU:L.
OCHOBHBIC MCTObI PCHICHHA
ITI0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

59

IToka3aTensHbIC YpaBHCHMU:L.
OcHoBHBIC MCTObI pCHICHUS
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

60

IlokazatensHbIC YpaBHCHHUA.
OcHoBHBIC MCTObI pCHICHUS
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

61

KonTtponsHas padoTa:
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"IToxa3zaTenbHast PyHKITHSL.
Iloka3zarenbHble ypaBHEHUS"

Jlorapudm yucia. CBoiicTBa

62
norapudma

63 Jlorapudm gucia. CBoiicTBa
norapudma

64 Jlorapudm gucia. CBoiicTBa
norapudma

65 JlecsiTHUHBIC U HATYPATBHBIC
norapudmsl

66 JlecsiTHUHBIC W HATYPATBHBIC
norapudmsl

67 [IpeobpazoBaHue BhIpaKEHUH,
CoJIeprKaluX Jorapu@mol

68 [IpeobpazoBaHue BhIpaKEHUH,
CoJIepXKaIIuXx JorapudmMbl

69 [IpeobpazoBaHue BhIpaKEHUH,
CoJIepXKaIIuX JorapudmMbl

70 Jlorapudmmueckas GyHKus, €€
CBOMCTBa U rpaduk

71 Jlorapudmudeckas GhyHKIUA, €€
CBOMCTBa U rpaduk
Hcnonws3oBanue rpaduka

72 GyHKIUM IS pEeIICHUS
ypaBHEHUH
Ucnonb3oBanue rpaduxa

73 (GYHKIIUA IS pEeIICHUS
ypaBHEHUH
Jlorapudmuueckre ypaBHEHUSI.

74 OCHOBHBIE METO/IbI PEILICHUS
Jnorapu(MUUECKUX ypaBHEHHIMA
Jlorapudmmuueckre ypaBHEHUSI.

75 OCHOBHBIE METO/Ibl PEILICHUS
Jorapu(MUYECKUX ypaBHEHHIMA
Jlorapudmmuueckue ypaBHEHHUSI.

76 OcHOBHBIE METO/IBI PELLIEHUS
Jorapu(pMUYECKUX ypaBHEHHIA

77 PaBHOCHITBHBIE TIEpEXO/IbI B

peHICHNN JlOFapI/I(I)MI/I‘-ICCKI/IX
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YpaBHEHUI

78

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMHUIECKuX
YpaBHEHUI

79

KonTtponsHas pabdoTa:
"Jlorapudmuaeckas: QyHKIIHSL.
Jlorapudmuueckue ypaBHeHuUs"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIJIOBOTO apryMEHTa

82

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YK CIIOBOTO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTaHI'€HC YHCIIOBOTO
aprymeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIECTICHHAE
TPUTOHOMETPUYECKUX (PYHKIIHIT
YHCIIOBOTO apryMeHTa

85

Tpuronomerpuyeckas
OKPY>KHOCTb, OIIpe/IeJICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUN
YHCIIOBOTO apryMeHTa

86

OCHOBHBIEC TPUTOHOMETPUYECKUE
hopmyIsl

87

OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyisl

88

OCHOBHbBIE TPUTOHOMETPUYECKHE
(hopMyIbI

89

OCHOBHBIE TPUTOHOMETPUYECKHE
(hopMyIbI

90

[IpeobpazoBanue
TPUTOHOMETPHUUYECKHX
BBIpAXKCHUI

91

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAXKCHUI
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92

[IpeobpazoBanue
TPUTOHOMETPUYECKUX
BBIPAXKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAXKCHUI

94

Pewrenne TpuroHoMeTpu4ECKUX
YpaBHEHUI

95

Pewrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

96

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

97

Pemrenne TpuroHoMeTpru4ECKUX
YpaBHEHUU

98

Penrenne TpuroHoMeTprU4YECKUX
YpaBHEHUU

99

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

100

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

101

KonTtponbHas padoTa:
"TpuronoMerpruyeckue
BBIPAKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHEHUS"

102

ITocnenoBaTeILHOCTH, CIIOCOOBI
3aJIJaHMA MTOCJIEN0BATEILHOCTEN.
Metoa MaTeMaTHYECKOH
WHIYKITAN

103

MOHOTOHHBIE B OI'PaHUYCHHBIC
II0CICAOBATCIIBHOCTH. HCTOpI/IH
aHann3a OECKOHEYHO MajbIX

104

Apudmernueckas nporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

beckoHeuHo yObIBaroIas
reOMEeTpHUYECcKas MPOrpeccus

107

CymMa 6eckOHEUHO yOBIBaOLICH
reOMEeTPUUECKOi porpeccun

108

JInHenHbI 1
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3KCIOHEHIMAIbHBIN pocT. Yucino
e. @opmyna CI0KHBIX
MPOIICHTOB

JlunelHsIi 1
AKCIOHEHIMAIBHBIN pocT. Yucmo

109
e. @opmyna CI0KHBIX
MIPOIICHTOB
Hcnonp3oBanue nporpeccun s

110 | pemenus peanabHBIX 33734
MPUKIIJHOTO XapakTepa
KonTponsHas pabora:

111 "ITocie10BaTEIBHOCTHA U
nporpeccun"

112 HenpepbiBHBIC (YYHKITUH W HX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpadukoB QyHKUINN

114 CpoiicTBa (hyHKIHI
HETIPEPBIBHBIX HA OTPE3KE

115 CaoiicTBa (hyHKITUH
HEMpPEepHIBHBIX HAa OTPE3KE

116 Meto UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB

117 Meto1 UHTEPBAJIOB ISt
pElIeHNs HEPaBEHCTB

118 Meto1 uHTEpBAIOB JUIs
pElIeHNs HEPaBEHCTB
[Ipumenenne cBOMCTB

119 | HenpepbIBHBIX GYHKIUN IS
pelieHus 3aa1a4y
[IpumeHeHne CBONCTB

120 | nHenpepbIBHBIX GYHKIMHA IS
pelieHus 3aa1a4y

121 [lepBas u BTOpas Npou3BOAHbBIE
GbyHKITII

122 Omnpenenenne, reoMeTpUYECKUN
CMBICJI TPOU3BOTHON

123 Onpenenenue, puU3nUecKuit

CMBICJI HpOPI3BOI[HOI>i
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YpaBHEHHE KacaTeIbHOU K

124 1
rpaduKy QyHKIHHA

125 YpaBHEHHE KacaTeIbHOU K 1
rpaduKy GyHKIHHA

126 Hpochz)lee 3JIEMEHTAPHBIX 1
byHKIII

127 Hpochz)lee 3JIEMEHTAPHBIX 1
byHKIII
[IpounsBoHas cymMMmBl,

128 | mnpowusBeneHUS, YaCTHOTO U 1
KOMMO3HUIMU (DYHKITUN
[IpounsBoHas cymMMBl,

129 | mnpowusBeneHUS, YaCTHOTO U 1
KOMIMO3UIUU (DYHKITUN
[IpounsBoHas CyMMBI,

130 | mpowusBenaeHUS, YACTHOTO U 1
KOMTO3HUITMU (DYHKITUN

131 ‘IfOHTpOHBHaSI 1')'a60Ta: 1 1

[TpowusBoHas

[ToBTOpEeHue, 0600IIECHNE,

132 CUCTEMATU3ALUS 3HAHWNA: 1
"YpaBHenus"
[ToBTOpEeHuE, 0600IICHNE,

133 CUCTEMATU3ALN 3HAHWNA: 1
HCDYHKHI/II/I”

134 | Hroropas koHTpOJIbHAs paboTa 1 1

135 | Hroropas koHTpoOJIbHAs paboTa 1 1

136 [ToBTOpEHwUE, O606IH€HI:IC, 1
cUCTeMaTu3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KVIACC

Tema ypoka

KoanuecTBo 9acoB

Bcero

KonTpo
JIbHbIE
padoThI

IIpakTnue
CKHe
padoThI

Jara
H3Yy4eH
us

JIEKTPOH
HBbIE

g poBbI
e
oOpa3oBart
€JIbHbIC

pecypcesl

[IpuMeHeHne npou3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHenre mpou3BOIHON K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIe0BaHUI0 (QYHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
UCCleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxpaenue HaubombIero u
HaWMEHBIIETO 3HAUYCHUS
HEenpephIBHON (DYHKIIMHN HA
OTpe3Ke

HaxosxneHne HanOoJIbIIero u
HaMMEHBUIETO 3HAYEHUs
HeNpepbIBHON (YHKLIUU Ha
OTpe3Ke

HaxoxaeHue HanOOJIBIIEr0 U
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HAaMMEHBIIETO 3HAYCHUS
HEeNpepbIBHOW (QYHKIUU HA
OTpe3Ke

10

Haxosxnenne HanOobIIEro u
HAaMMEHBIIETO 3HAYCHUS
HEeNpPephIBHON (QYHKINU Ha
OTpe3Ke

11

Haxoxnaenue HaubosbIiero u
HAaMMEHBIIETO 3HAYCHHUS
HENpPEephIBHOW (QYHKIUU Ha
OTpe3Ke

12

Haxoxaenne HaubombIiero u
HauMEHBIIIETo 3HaUYEHUs
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

13

[Tpumenenne nporu3BOTHOM JIst
HaxOKJICHUS HAWITYUIIETO
perieHus B MPUKIAIHBIX 3aa9ax

14

[TpumeneHnne nporu3BOTHOM JIst
HaXOKJICHUS HAWITYUIIETO
perieHus B MPUKIAIHBIX 3aa9ax

15

[IpumeneHre Tpou3BOTHOM JIst
OTIpeNIeTICHUSI CKOPOCTH H
YCKOpEHHUS TpoIiecca, 3a1aHHOTO
dhopmyroit wim rpadpukomM

16

[Ipumenenure Tpou3BOIHOM JIst
OTIpeNIeTICHUs CKOPOCTH H
YCKOPEHHS Tpoliecca, 3a1aHHOTO
dhopmyroit wim rpadpukoM

17

Kommno3unus ¢yHKimii

18

Kommno3unus ¢yHkimii

19

Kommno3unus ¢yHkimii

20

I'eomeTrpuueckue oOpa3sl
YpaBHEHUH Ha KOOPJUHATHOM
MJIOCKOCTH

21

I'eomerpuueckue oOpa3zbl
YPaBHEHUH Ha KOOPAMHATHOU
IIJIOCKOCTH

22

KonTtposneHas padoTa:
"UccnenoBanue GpyHKIMA ¢
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MOMOIIIBIO TPOU3BOAHON"

23

ITepBooGpa3Has, OCHOBHOE
CBOMCTBO MEpPBOOOPA3HBIX

24

[TepBoOOpa3HbIC NTEMEHTAPHBIX
¢dbyskmii. [IpaBuia HAXOKICHHS
nepBooOpa3HBIX

25

[TepBoOOpa3HBIC ANIEMEHTAPHBIX
¢dbysakmii. [IpaBuia HAXOKICHUS
nepBOOOpa3HBIX

26

Nurerpain. I'eomerpuuecknii
CMBICJI HHTETpasa

27

Brruncienue onpenenéHHoro
HHTEeTpasia 1o ¢popmyie
HrroTona-JleitOnura

28

Brruncienue onpeaenéHHoro
WHTEeTpaa 1o ¢hopmyie
Hrerorona-JleitOauna

29

[Ipumenenne uHTErpasia s
HaX0 KICHU IUIOIAIEN INIOCKUX

(uryp

30

[Ipumenenne uHTErpasia s
HaX0XIECHUA 00BLEMOB
TreOMETPUUECKUX TeT

31

[Tpumepsl pemenmit
muddepeHInanbHBIX YpaBHCHUM

32

[Tpumepsl pemenuit
muddepeHInanbHBIX YpaBHCHUM

33

MaremaTtuueckoe
MOJENUPOBAHUE PeaTbHBIX
MIPOLIECCOB C MOMOIIBIO
nuddepeHIrnanbHbIX YpaBHEHHH

34

KonTponsHas pabora:
"[TepBooOpa3Has u uaTErpat”

35

Tpuronomerpuueckue GHyHKIHH,
uX CBOicTBa U rpaduku

36

Tpuronomerpudeckue pyHKINH,
uX CBOicTBa U rpaduku

37

Tpuronomerpudeckue pyHKINH,
uX CBOicTBa U rpaduku

32




38

Tpuronomerpudeckue GyHKINH,
UX CBOiCTBa U rpaduku

39

Tpuronomerpuyeckue GyHKINH,
UX CBOiCTBa U rpaduku

40

OTt0op KopHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

43

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTHU

44

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

45

Pemenne TPUTOHOMETPUUCCKUX
HCpPaBCHCTB

46

Pemenne TPUTOHOMETPUUCCKUX
HCPABCHCTB

47

Pemenue TPUT'OHOMCETPUYICCKUX
HCPABCHCTB

48

Kontponbnas padota: "['paduku
TPUTOHOMETPHUECKUX (PYHKIIHA.
Tpuronomerpuyeckue
HepaBeHCTBa"

49

OcHoBHBIC MCTOAbI pCHICHUS
NOKa3aTCJIbHbIX HECPABCHCTB

50

OcHoBHBIC MCTOAbI pCHICHUS
NOKa3aTCJIbHbIX HCPABCHCTB
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51

OcHoBHEIC MCTOAbI PCIICHUS
MOKa3aTCJIbHbIX HCPABCHCTB

52

OcHoBHEIC MCTOAbI PCIICHUS
MOKa3aTCJIbHbIX HCPABCHCTB

53

OCHOBHBIC METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB

54

OCHOBHBIE METOJIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB

55

OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

56

OCHOBHBIE METO/IbI PEIIECHUS
Jorapu(PMUIECKUX HEPABEHCTB

57

OcHOBHEIE MCTOABI pCIICHUS
HppaliOHAJIIbHBIX HCPABCHCTB

58

OcCHOBHBIC MCTOABI pECIICHUS
HppaluOHAJIIBHBIX HCPABCHCTB

59

OcCHOBHBIC MCTOABI pECIICHUS
HUppaOHAJIIbHBIX HCPABCHCTB

60

OCHOBHBIE METO/IbI PEIICHUS
HppalMOHAIbHBIX HEPABEHCTB

61

I'padmyeckue MeToabl pereHus
HppalMOHANILHBIX YPaBHEHHM

62

I'padmyeckue MeTobl pereHus
HppalMOHANILHBIX YPaBHEHHM

63

I'padmyeckue MeTopl pemeHus
MOKa3aTeIbHbIX YpaBHEHUN

64

I'padmyeckue MeTobl pereHus
MOKa3aTeJbHbIX HEPAaBEHCTB

65

I'padmyeckue MeTopl pemeHus
Jnorapu(MUUECKUX ypaBHEHHIA

66

I'pacdmyeckue MeTopl pemeHus
norapu(MUIEeCKUX HEPABEHCTB

67

I'padmyeckue MeTobl pereHus
norapu()MUUECKUX HEPABEHCTB

68

I'paduueckue MeTO bl peLIeHus
MOKa3aTeNbHbIX U
norapu(pMUUECKUX ypaBHEHUH

69

I'padrueckue MeTO bl pelIeHus
MOKa3aTeNbHBIX U
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norapu(pMUUECKUX ypaBHEHUH

70

I'padmyeckue MeToIbI pemeHus
MOKAa3aTeIbHBIX U
Jorapu()MUIECKUX HEPABEHCTB

71

I'padmyeckne MeToabI pemieHUs
MOKAa3aTeIbHBIX U
Jorapu(MUIECKUX HEPABEHCTB

72

KonTtponsHast padoTa:
"UppannoHaibHeble,
MoKa3aTeabHble U
JorapupmMuuecKkue HepaBeHcTBa"

73

KowmrmexcHpie yncia.
AnreOpaundeckas u
TPUTOHOMETpPUYECKasi (HDOPMBI
3aIMCU KOMIUIEKCHOT'O YHClia

74

KowmriexcHpie yncia.
AnreOpandeckas u
TPUTOHOMETPUYECKasT (DOPMBI
3aIMCU KOMILIEKCHOT'O YHClia

75

ApubdmMeTnueckne orneparuu ¢
KOMIUIEKCHBIMU YU CIIaAMHU

76

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

77

N3obpaxenne KOMITJIEKCHBIX
qrcel Ha KOOPIUHATHOM
TUIOCKOCTH

78

I/I306pa}K€HI/IC KOMIIJICKCHBIX
YHCCJII HaA KOOp,I[I/IHaTHOfI
IIJIIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTETEeHH U3 KOMILIEKCHOTO YhCiIa

80

®opmyna Myaspa. Kopau n-oit
CTETEeHH U3 KOMILIEKCHOTO YhCiIa

81

HpI/IMeHeHI/IC KOMILIICKCHBIX
YHUCCII AJId pCUICHUA (I)I/I3I/I"ICCKI/IX
U rCOMCTPUUCCKUX 3aaav

82

KonTponsHas pabora:
"KoMiuiekcHpie yucia'

83

HaTypaJ'ILHLIe n OCJIbIC YKUClia
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84

HarypanbHble u niensie yncia

85

IIpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

87

[IpuMeHeHne npu3HaKkoB
nenuMocTH 1enbix yucen: HOJ
n HOK

88

[IpumeHeHne npu3HaKkoB
nenuMocTH 1enbix yucen: HOJ
n HOK

89

[IpuMeHeHne npu3HaKoB
JEJIMMOCTH LIEIIBIX YHACEN:
OCTaTKH IO MOJYJIIO

90

[IpumeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YHACEN:
OCTaTKH IO MOJYJIIO

91

[IpumeHeHne npu3HaKoB
JEIIMMOCTH LIEJIBIX YHACEN:
anroput™ EBKimna i pemeHus
3a/1a4 B LIEJIBIX YHACIAX

92

Kontponsnas padota: "Teopus
enpx yucen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHEeHUH. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CIIC/ICTBUS

95

OCHOBHBIC MCTObI PCHICHHA
CHUCTEM U COBOKYHHOCTCP'I
PpaiuOHaJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/IbI pEILICHHS
CHCTEM M COBOKYITHOCTEH
UppalMoOHAIbHBIX YPaBHEHUN

97

OcHoBHBIC MCTOAbI pCHICHUS
CUCTCM H COBOKyHHOCTCfI
ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

98

OcHoBHBIC MCTOAbI pCHICHUS
CUCTEM U COBOKyHHOCTCﬁ
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[I0KA3aTebHBIX YPAaBHEHUU

99

OcHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYIHOCTEU
norapu(pMHUECKUX YpaBHCHUN

100

OCHOBHBIEC METO/IbI PEIICHHS
CUCTEM U COBOKYIHOCTEU
Jorapu(PMUIECKUX YPaBHCHHMA

101

[IpuMeHeHne CUCTEM K PELLICHUIO
MaTEeMaTUYECKHUX 3a/1a4 U 3a]1a4
U3 pa3IU4HbIX 00JacTel HAyKH U
peanbHOM )KU3HH,
MHTEpIpETAIHs TOTY4E€HHbIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4
W3 pa3IUYHbIX 00J1aCTel HayKHU U
peanbHOM )KU3HH,
MHTEPIpETAIHS TOTY4EeHHbIX
pe3yJIbTaToOB

103

[IpuMeHeHre HEpaBEHCTB K
PEILICHUIO MATEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3InIHbIX
obyacTeil HayKu U pealbHON
JKU3HH, MTHTEPIIPETAlNs
IIOJIyYEHHBIX PE3YyJIbTaTOB

104

KontponbHas padota: "Cuctemsl
paloHaIbHbIX,
HppaliOHAbHBIX
MOKa3aTeIbHbIX U
JorapupMUIecKuX ypaBHEHUN"

105

PanmonansHble ypaBHEHUS C
napaMmeTpamu

106

PannonanbHbIe HEpaBEHCTBA C
napaMmeTpamu

107

PanmoHanbHble CUCTEMBI €
napameTpamMu

108

WppanmoHansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu
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110

IToka3arenbHbIC ypaBHEHU,
HEpaBEHCTBA C [TapaMeTpaMu

111

TlokazaTrenbHBIE CUCTEMEI C
rnapamerpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

113

Jlorapudmuyueckue CUCTEMBI C
napameTpamMu

114

Tpuronomerpuueckue
YpaBHEHUS € ITapaMeTpaMu

115

Tpuronomerpuueckue
HEPaBEHCTBA C ITapaMeTpaMu

116

TpUroHOMETpUYECKUE CUCTEMBI
C mapaMeTpaMHu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJieaei
peanbHBIX CUTYAIMI C TIOMOIIBIO
YPaBHEHUH € ITapamMeTpamMu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTUYECKUX MOJIEIEH
peaIbHBIX CUTYaAIUl C TTOMOIIIBIO
CHUCTEM ypaBHEHUU C
napaMmeTpamu

119

[TocTpoenue u ucciaegoBaHue
MaTeMaTUYECKUX MOJEIEH
peanbHBIX CUTYAIMI C TIOMOIIBIO
CHUCTEM yPaBHEHHH C
rapameTpamu

120

KontponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTHU3AI[US 3HAHMIA:
"VpaBuenus"

122

[ToBTOpEeHUE, 0000IICHNE,
CUCTEMaTH3aIUs 3HAHHA:
"YpaBHeHu"

123

[ToBTOpeHnue, 06061IeHNE,
cucTeMaTH3alus 3HaHU:
"VYpaBHenus. Cucremsl
ypaBHeHui"
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124

[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aINs 3HaHWH:
"HepaBencrsa"

125

[ToBTOpenue, 06001ICHNE,
CHCTEMAaTH3aINs 3HAHWH:
"HepaBencrsa"

126

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aIHsI 3HAHWH:
"HepaBencrsa"

127

[ToBTOpenue, o6obIICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBosaHas u e€
npuMeHeHue"

128

[ToBTOpenue, o6odIICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IponsBonHas u e€
IpUMeHeHue"

129

[ToBTOpeHnue, 0600IIECHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IponsBonHas u e€
npuMeHeHue"

130

[ToBTOpEeHue, 0600IICHNE,
cUCcTeEMaTU3alysI 3HaHUH
"MuTerpan u ero npuMeHeHue"

131

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIysl 3HAHHMH:
"®yukuun"

132

[ToBTOpEeHUE, 0000IICHNE,
CHUCTeMaTH3alys 3HAHMMH:
"®yHkunn"

133

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allys 3HAHMI:
"®yHkunn"

134

Hrorosas koHTposbHas paboTa

135

Htoropas KOHTPOJIbHasA pa60Ta

136

[ToBTOpEenue, 06061IeHNE,
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Marematuka. Anrebpa v Hadajia MaTeMaTudeckoro ananusa, 10 kinacc/ Mepainsk
A.T"., Homuposckuii [[.A., [TonsikoB B.M.; noxa penakuueii [logonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNnbCKUid LIEHTP
«BEHTAHA-T'PA®y; Axuinonepnoe obmectBo «M3aarenscTBo «IIpocBemienney

Marematuka. AnreOpa v Hadalia MaTeMaTH4YecKoro anaiausa, 11 kmacc/ Mep3sik
A.T"., Homuposckuii I.A., [Tonsxos B.M.; nox penakuueit [Togonsckoro B.E.,
OO6111eCTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LICHTP
«BEHTAHA-T'PA®»y; Aktinoneproe obmectBo «M3aarensctBo «IIpocBemnienue»

Marematuka: anredpa U Hadaia MaTeMaTUYECKOro aHaJIu3a, reoMeTpus. Anredpa
Y HayaJla MaTeMaTuueckoro ananusa, 11 xirace/ Hukonsckuii C.M., ITotanos

M. K., PemetnukoB H.H. u apyrue, Axunoneproe o61ectBo «M3marenbcTBo
«IIpocemenue»

METOJINYECKHUE MATEPHAJIBI IJIA YYUTEJISA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/?h

https://uchi.ru/

https://resh.edu.ru/

https://fipi.ru/



https://www.yaklass.ru/?h
https://uchi.ru/
https://resh.edu.ru/
https://fipi.ru/
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