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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbl, GopMUpyeT
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (GOpMyJIupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUS YIKOHOMUKH U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENBHON  KOHUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtomumkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredpa M Haudajla MaTeMaTHYEeCKOIo
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHUs», «DyHKuU U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsSCh HOBBIMU TeMaMH W pasfaeiamMu. JaHHBIHA
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHYeCKHX MAWCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBAlOT BcE Ooliee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIUYEeCKass TUHUS «UuclIa U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHS, padOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIepaliu: JeJICHUE HaIeJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aroliuecs OBJAJACBAIOT PA3NUYHBIMH METOJAMHU  PEIICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH



UCCJEeI0BaHUH (DYHKLIHMI ¢ TOMOLIBIO IPOU3BOAHON, MPHU PEIICHUH MPHUKIATIHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykiaeHuidl, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  OpeICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JMHUA «DyHKIMH U TpaQuKu» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI JUIsl perieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTHUYE€CKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHns IpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHaliM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKkTHOro, (POPMAIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT 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-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauboJsiee YHUBEPCANbHBIM S3bIK, OOBEIUHSIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAKECHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
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 MaTeMaTHYECKOT'0 MOJCIIMPOBAaHMS, KOTOpPbHIE TMPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
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 OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE U JICCATUYHBIE APOOU, TMPOIICHTHI,
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.
ApudmeTnyeckre  omnepanuu ¢ JEUCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIied GopMbl 3aMUCH JEHCTBUTEIIBHBIX YUCEIT IS PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudm umcna. CpoiicTBa jorapudma. JlecsiTUUHBIE 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 MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHMS M YpaBHEHUs-CIEACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEJIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUIA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM IMHENHBIX ypaBHEHHUW. Marpuia CUCTEMBbI JUHEUHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMBbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOJAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIMYHbIX 00JlacTell HayKu M peabHOMN
KU3HU.

DYyHKIUHA U TPaPUKHU

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

OO6nactp ompenenaeHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBaJgpaTU4Has W JAPOOHO-ITMHENHAs (QYHKIMH. DJIeMEHTapHOE
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 HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHass W JorapudpmMuyueckas (yHKIHH, UX CBOMCTBA M TpaduUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduiku peanbHBIX 3aBUCHMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass U reoMeTpuyeckas mporpeccuu. beckoneuHo yObiBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poueHToB. Mcronb3oBaHWE MPOTpeccUuu JUIsl PELICHUsS peajbHbIX 3aaad
MPUKJIAJIHOTO XapakTepa.



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

[lepBas u BTOpas npousBojHble QpyHKIMHU. OnpeaeneHue, reOMeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (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 TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonbl pelieHHs ypaBHEHHMH W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-JlelOuuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YYaIOIIEeTroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBENICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, PacCyXJICHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYyAYy, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYEeCKOMY  OOpa3oBaHUI0O U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKaroliel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HAayKu Kak cdepbl YeIOBEYECKOW eSITeIIBHOCTH, ATamoB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEeXAY 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IpoOlLlecca, a TaKXKe BbIIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(GOPMAIMIO PA3TUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIe 1eHCTBHS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3JWUU€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEUICHUH C YYETOM HOBOM MH(OpMaLuy.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYEeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHH YYeOHBIX 3ajJady, MNPUHUMATh IIeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMbI» M HWHBIE), BBHIMOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass apoOb, TPOIEHTHI, HPPAIMOHATBFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TIPaBUiIa OKPYTIICHUS, IPUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTE€HC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTy4YECHHBIA pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJIHATH JJIEMEHTapHbIE TIpeoOpa3zoBaHus rpaduKkoB HyHKITHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruondeckue QyHKIMH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAaKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTesieM, rpauk KOpHs N-oif cTeneHu Kak (pyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

cBOOO/IHO ONEpUpOBaTh MOHATHUAMM: IOKa3aTeiabHas U Jorapupmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIOUM A8 HCCIEIOBaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO ONEpUPOBATh MOHATUSAMU: apumeTndeckas U TeoMeTpuUecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  ONEpPUPOBATh  MOHATHSMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBLHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YUCEJ, MCIOJIb30BATh IMPU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA!



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEW PallMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH TpadUUecKrue METOBI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIECIOBAaTh IIOCTPOCHHBIE MOJIEIM C KCIOJb30BAHMEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
ompeAeeHUs CKOPOCTH W YCKOPEHMs TMpoliecca, 3aJaHHOro (opMyaol wiH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




KAJIEHJIAPHOE IIJIAHUPOBAHHUE
Ha 2023-2024 yuebuwiii 200
IIpenmet Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIH3a

Knace 10

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoTbI

IIpakTHYyeckue
padoThI

Jara
H3yUYeHust

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

daxkTnueckas
aaTa
U3yUYEeHUs

[[MHOkecTBO, oTiepau
HaJl MHOYKECTBAMU U UX
CBOMCTBA

Hwnarpammsl Diinepa-Benna

[IpumeneHne TeopeTHKo-

MHOXCCTBCHHOT'O aIrlrapara

JUTsI peIIeHUs 3a/1a4

Pammmonanpueie ynca.
OOBIKHOBEHHBIE H
JECSITHYHBIC IPOOH,
MPOLICHTHI, OECKOHECYHBIC
MIEPHOIUICCKHE IPOOH

PanyoHanbHbIE YKCIIA.
OOBIKHOBEHHBIE U
JECATUYHBIE IPOOH,
MPOICHTHI, OECKOHCYHBIE
MePUOIUIECKHUE TPOOH

[Ipumenenue apooeit u
MPOIIEHTOB JUTS PELICHUS
NPUKJIaJHBIX 3a/1a49




[Tpumenenue apoodeit u
MPOLIEHTOB JJISI PELLICHUS
MPUKJIAIHBIX 3314

JlelicTBUTENIbHBIE YHCIIA.
PanmonanesHbie 1
HWppalUOHAIbHBIE YHCIIA

ApudmMernueckue ornepanuu
C IE€UCTBUTEILHEIMA
quciIaMU

10

Monynbs AeCTBUTEIBHOTO
YHUCIIA U €0 CBOMCTBA

11

[IpubnmxEnnbie
BBIYUCIICHUS, TIPABHIIA
OKPYIJICHHS, IPUKUIKA U
OIIEHKA pe3yJIbTaTa
BBIYMCIICHUN

12

OCHOBHBIC METOIBI PEIICHUS
LETIBIX U APOOHO-
paIMOHAIbHBIX YPABHCHHUN 1
HEPaBCHCTB

13

OCHOBHBIE METO/IbI PEILICHUS
LIETBIX U JPOOHO-
palMoOHALHBIX YPAaBHECHUN U
HEPAaBCHCTB

14

OCHOBHBIC METO/IbI PEIICHHUSI
LENBIX U JPOOHO-
palMoHALHBIX YPaBHCHUN U
HEPaBEHCTB




15

MHOrouneHsl OT OJHOM
nepeMeHHOu. Jlenenue
MHOTOYJIEHAa HA MHOTOWIEH C
ocratkom. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
koapdunuentamu. Teopema
Buera

17

Pemenne cucreM JUHEHHBIX
YpaBHEHUU

18

Pemenne cucreM JIUHEMHBIX
yYpaBHEHUU

19

Marpuiia cuctemsl
JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpULbI
2X2, €ro reOMETPUYECKUM
CMBICII M CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUS

20

Onpenenurensb MaTPUIbI
2X2, ero reOMETPUYECKUMA
CMBICIT ¥ CBOWCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

21

[Ipumenenue onpenenurens
JUISL PELIEHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pewrenue npukiagHelX 3a1a4
C TIOMOILBIO CUCTEMBI
JIMHEWHBIX YpaBHEHUN

23

Pemenne MPUKIIAIHBIX 3a1a4




C IOMOILBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24

KonTtposnsHast padoTa:
"PanimonanbHble ypaBHEHHS
1 HepaBeHCTBa. CHUCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3aJaHus
¢byskun. Bzanmuo
oOpaTHbIe QYHKIIHMH.
Kommnozumus hyHkimii

26

I'paduk pynkuun.
DneMeHTapHbIe
npeoOpa3oBaHusi rpa(uKoB

byHKINHA

27

OO6actp onpeneneHus u
MHOYECTBO 3HAYEHUN
dbyaknun. Hymu GyHkmmm.
[IpomexxyTku 3HaK
MIOCTOSIHCTBA

28

YETHpIC U HSUETHRIC
¢dbynaknuu. [Tepuoanaeckue
¢byukun. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

29

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Haubomneiiee u
HauMeHbIIIee 3HAaYECHHE
(YHKIIMH Ha TPOMEKYTKE

30

JIuneitnas, kBagpaTU4YHas U
IpoOHO-THHEeWHas (YHKITTH




31

DneMeHTapHOe
UCCIIeIOBAaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUH

32

DneMeHTapHOe
WCCIIEIOBAaHUE U TIOCTPOCHUE
rpaduKoB 3TUX QYHKIUIH

33

CreneHs ¢ UEIbIM
nokasareneM. buaom
HrroTtona

34

CrereHp ¢ 1eabIM
nokasareneM. buaom
Hrrotona

35

Crenennas pyHKIUS C
HaTypaJbHbIM U LEJIBIM
nokasarenem. E€ cBolicTBa u

rpadguk

36

KonTtponbHas padoTa:
"Crenennas pynkums. EE
cBoOMcTBa U rpaduk"”

37

ApudMeTnuecknii KOpeHb
HaTypaJIbHOM CTETEeHU U eTo
CBOMCTBA

38

ApudMeTHIecKrii KOpeHb
HaTypaJIbHOM CTETEeHU U eTo
CBOMCTBA

39

[IpeoOpa3oBaHMs YUCIOBBIX
BBIpAXKEHUH, COJIepKaIuX
CTENEHU U KOPHU




40

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAXKEHUH, COJIEpKAILAX
CTENEHU U KOPHHU

41

[IpeoOpa3oBaHms YUCITOBBIX
BBIPAXKEHUH, COJIEPKAIIAX
CTENEHU U KOPHHU

42

HppaunonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI PEIICHUS
HppaMOHAIBHBIX
YpaBHEHUU

43

UppannonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/Ibl PELICHUS
HMppaLMOHAIBHBIX
ypaBHEHUU

44

HppannonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI pelICHUS
MppalMOHAIbHBIX
ypaBHEHUH

45

PaBHOCUIIBHBIE TTEPEXO/IbI B
peLeHUH HPPALIMOHAIBHBIX
ypaBHEHUH

46

PaBHOCUIIBHBIE TIEPEXOBI B
peLIeHUN UPPALMOHAIIBHBIX
yYpaBHEHUH

47

PaBHOCUIIBHEIE Nnepexoanl B
PCHICHNU UPPALUOHAIBHBIX




YpaBHEHUI

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNHU UPPALMOHAIBHBIX
YpaBHEHUU

49

CoiicTBa u rpaduk KOpHS
N-O¥ CTETeHU KaK QYHKIIH
00paTHOM CTETNIEHU C
HaTYpaJIbHBIM ITOKa3aTeIIeM

50

CaoiicTBa u rpaduk KOpHs
N-oif cTeneHu Kak QyHKIUU
00paTHOM CTETIEHU C
HaTypaJIbHbIM TOKa3aTesieM

51

KonTponbHas pabora:
"CpoticTBa 1 rpaduiKk KOpHS
N-01 CTENEeHHU.
HppannonanbHbie
ypaBHEHUS"

52

CreneHs ¢ paroHaJIbHbIM
MoKasaTeJieM M €€ CBOMCTBA

53

CreneHs ¢ paniruoHaJIbHbIM
MoKasaTelieM M €€ CBOMCTBA

54

CreneHs ¢ panirnoHaJIbHBIM
MoKa3aTeJIeM M €€ CBOMCTBA

55

[TokazarenpHas GpyHKIUA, €€
CBOIicTBa U rpaduk

56

Hcnonp3oBanue rpaduka
(GYHKLIUY TS peleHust
yYpaBHEHUH




57

Hcnonb3oBanue rpaduka
GyHKUIMY U1 pereHust
YpaBHEHUU

58

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
II0KA3aTEeIbHBIX YPAaBHEHHUU

59

IToka3arenbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
IIOKA3aTEIbHBIX YPAaBHEHUI

60

[Toka3arenbHble ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
ITOKA3aTEIbHBIX YPAaBHEHHUI

61

KonTponbHas pabora:
"[TokazarenbHas QyHKIIHS.
[TokaszaTenbHbIe ypaBHEHUS "

62

Jlorapudwm uncna. CBoiicTBa
nmorapudma

63

Jlorapudwm uncna. CoiicTBa
nmorapudma

64

Jlorapudwm uncna. CBoiicTBa
nmorapudma

65

JlecATUYHBIC U HATypaJIbHbIC
sorapudmel

66

JlecsiTHYHBIE U HaTypaJIbHBIE
sorapupmsl

67

IIpeobpazoBanue
BBIpa)KEHHH, COJICPIKAIINX
sorapumsl




68

[IpeobpazoBanue
BBIPAKEHUH, COAECPKAILINX
norapumMsI

69

[IpeobpazoBanue
BBIPAKECHUH, COACPIKAILINX
norapupmMsl

70

Jlorapudmuueckas
(GyHKIMS, €€ CBOMCTBA U

rpaduk

71

Jlorapudmuueckas
(byHKIMS, €€ CBOMCTBA U

rpaduk

72

Hcnonws3oBanne rpaduka
(GYHKIMY TS peleHUs
ypaBHEHUU

73

Hcnonws3oBanne rpaduka
(GYHKIMY TS peleHUs
ypaBHEHUH

74

Jlorapudmudeckue
ypaBHeHUs. OCHOBHbIE
METO/IbI pElICHUS
Jorapu(pMUIECKIX
ypaBHEHUH

75

Jlorapudpmuueckue
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS
sorapu(pMUIECKuX
yYpaBHEHUH




76

Jlorapugmuueckue
ypaBHeHUs1. OCHOBHbIE
METO/Ibl PEIICHUS
norapu(pMUIECKUX
YpaBHEHUU

77

PaBHOCHIIbHBIE TIEPEXO/IBI B
pelIeHnH JorapupMUIecKux
YpaBHEHUU

78

PaBHOCHIIbHBIE TIEpPEXO/IBI B
pelIeHnH JorapupMuIecKux
YpaBHEHUU

79

KonTponbHas pabora:
"Jlorapudmudeckas
byHKIIHS.
Jlorapudmudeckue
ypaBHEeHUS"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO
aprymeHra

82

ApKcuHYC, apKKOCUHYC U
apKTAaHT'€HC YUCIIOBOTO
aprymMeHra

83

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymMeHTa




84

Tpuronomerpuueckas
OKPYXXHOCTb, OIIPECICHNE
TPUTOHOMETPUUECKUX
(GyHKIUH 9UCIOBOTO
aprymMeHra

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIECTICHHUE
TPUTOHOMETPUUECKHUX
(YHKIHI 4HCI0BOTO
apryMeHra

86

OCHOBHBIE
TPUTOHOMETPUYECKUE

(hopmyIbt

87

OCHOBHEBIE
TPUTOHOMETPUIECCKHE

hopmyIbl

88

OCHOBHEBIE
TPUTOHOMETPUIECCKHE

hopmyIsl

89

OCHOBHBIE
TPUTOHOMETPUYECCKHE

(bopMyIbI

90

[IpeobpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKCHUHN

91

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpaXKCHUI




92

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUYCCKUX
BBIPAKCHUI

94

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

95

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUU

96

Pemenue
TPUTOHOMETPUYECKUX
ypaBHEHUU

97

Pemrenne
TPUTOHOMETPHUUECKUX
ypaBHEHUH

98

Pewrenne
TPUTOHOMETPUUECKUX
ypaBHEHUH

99

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUH

100

Pewrenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

101

KonTponeHas padoTa:




"TpUroHOMETpUUYECKUE
BBIPAKEHUS U
TPUTOHOMETPUUECKUE
ypaBHEHHUA"

IlocnegoBaTenbHOCTH,
CITIOCOOBI 3aJaHUS

102 MOCJIEI0OBATEIHLHOCTEH.
MeTto MaTeMaTHYECKOM
WHYKITHHA

MoOHOTOHHBIE U
OTpaHWYCHHBIC

103 MOCJIENOBATEIHHOCTH.
Hcropus ananusza
OCCKOHEYHO MAJIBIX

Apubmernueckas
nporpeccust

104

105 I'eomerpuueckas
nporpeccust

106 beckoneuno yObiBaroras
reoMeTpHuuecKas nmporpeccus

CymMa GeCKOHEYHO
OBIBArOIIEH

107 | 7 .

TreOMETPUICCKOM

Mporpeccuu

JIunennbIit n
9KCIOHEHIMAJIBHBIN POCT.
Yucno e. Popmyia
CJIOXHBIX IPOLIEHTOB

108




109

JIuHeinbIil n
9KCIIOHEHIIMAJIBHBIN POCT.
Yucno e. Popmyia
CJIOKHBIX ITPOLICHTOB

110

Hcnonb3oBanue nporpeccuun
I pCIICHUA PCAJIbHBIX
3a]1a4 MPUKIaJHOTO
Xapakrepa

111

KonTponsHas pabora:
"TTocnenoBaTeIbHOCTH U
nporpeccun”

112

HenpepwiBHbie GpyHKITNN U
WX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI
rpa¢ukoB QyHKITHI

114

CaoiicTBa (hyHKITUH
HETPEPBIBHBIX HA OTPE3KE

115

CaoiicTBa (hyHKIIUH
HETPEPBIBHBIX HA OTPE3KE

116

MeToa HHTEPBAJIOB TSI
pelieHus HePaBEHCTB

117

MeToa HHTEPBAJIOB ISt
pelieHus HePaBEHCTB

118

MeToa HHTEPBAJIOB ISt
pelIeHusl HEPaBEHCTB

119

[IpumeneHnne cBOMCTB
HEeMpPepbIBHBIX PYHKIUN A5
peleHus 3aaa4




120

[IpuMeHeHne CBOMCTB
HENPEePbIBHBIX (QYHKIUN 115
peuieHus 3aaa4d

121

IlepBas u BTOpas
MIPOU3BOIHBIE (DYHKIIUU

122

Ompenenenue,
F€OMETPUUYECKUN CMBICIT
MPOU3BOJHOM

123

Onpenenenune, Gpu3nUECKuit
CMBICIT TIPOU3BOHOM

124

YpaBHeHUE KacaTeIbHOU K
rpaduky GyHKIIMH

125

YpaBHeHHE KacaTeTbHOU K
rpaduky GyHKIIUN

126

[IpousBoaHbIE
ANIeMEHTaPHBIX (YHKITUN

127

[IpousBoHbIE
AJIeMEHTaPHBIX QYHKITUN

128

[IpousBoiHasi CyMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUU (DYHKIUN

129

[IpousBoiHAsI CYMMBI,
MIPOM3BEICHUSI, YACTHOTO U
KOMITO3UIIUU (DYHKIUN

130

IIpousBoaHas CymMMBl,
IIPOU3BEACHHUS, YACTHOTO U
KOMIO3ULUHU (PYHKIIUHA

131

KonTtponeHas padoTa:




"[IpousBoanas"

[ToBTOpenue, 060061ICHNE,

132 CHUCTEeMaTH3aIHs] 3HAHUIA: 1
"VYpaBHeHus"
[ToBTOpEeHue, 060061ICHNE,

133 CHUCTEeMaTH3aIHs] 3HAHUIA: 1
"(DYHKIII/II/I"

134 Hrtorosast KOHTpOJIbHASA 1 1
pabota

135 Hrtorosas KOHTpoJIbHASA 1 1
pabota

136 [ToBTOpEHwUeE, O606H16HI:I€, 1
cHUCTeMaTH3aIlNsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB 136 10

I10 ITIPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

daxkTnyeckas
aaTa
HU3YyYEeHUsS

[IpuMeHeHne npon3BOIHON
K MCCIIEIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
SKCTPEMYMBI

[IpuMeHeHne npon3BoIHON
K UCCIeI0BaHUIO (DYHKIIHI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[Tpumenenne mporu3BOIHOM
K MCCIICIOBAaHUIO (DYyHKITHI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenne Tporu3BOIHOM
K UCCIIeI0BaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM
K UCCIEeIOBAaHUIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne npon3BoIHOM
K UCCIIEZIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U




JKCTPEMYMBI

Haxosxnenne HanOoJIbIIero
Y HAUMCHBIIIETO 3HAYCHUS
HENpepbIBHOW (YHKINU Ha
OTpe3Ke

Haxosxnenne HanOoJIbIIIero
Y HAMMEHBIIIETO 3HAYCHUS
HenpepbIBHON (DYHKIIMHU HA
OTpe3Ke

Haxoxnenne HanOOJIBIIETO
Y HAaMMEHBIIIETO 3HAYCHUS
HenpepbhIBHON (DYHKIIMHU Ha
OTpe3Ke

10

Haxoxnenne HanOoJIbIIETO
Y HAMMEHBIIIETO 3HAYCHUS
HeTpepHIBHOW (PyHKIIMH Ha
OTpe3Ke

11

Haxoxnenue HaubobIero
Y HaUMEHbILIETO 3HAYCHUS
HenpepbrIBHON (DYHKIIMHN HA
OTpe3Ke

12

Haxoxaenue HaubombIero
Y HAaUMEHBILIETO 3HAYCHUS
HenpephIBHON (DYHKIIMHN HA
OTpe3Ke

13

[Ipumenenne nponu3BoIHOM
JUTsL HAXOXKICHUS
HaWIy4IIero peleHus B
MPUKIIAJHBIX 33a4ax




14

IIpuMeHeHnne npon3BOIHON
JUI HaXO0XACHUS
HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7jauax

15

[IpuMeHeHne npon3BOIHON
JUISL OTIPENIENIEHUS] CKOPOCTH
U YCKOPEHHUS MpolLecca,
3aJlaHHOTO (POPMYIION MU
rpaduxkom

16

[IpuMeHeHne npon3BOIHON
TUTSL OTIPENIEIICHUS] CKOPOCTH
W YCKOpPEHUS Tpolecca,
3aJJaHHOTO (POPMYIION MU
rpagukoM

17

Kommnosumus hyHkimii

18

Kommnozumus hyHkimii

19

Kommnosumus hyHkimii

20

I'eomerpuueckue oOpa3sbl
ypaBHEHUH Ha
KOOPJIMHATHOU TJIOCKOCTH

21

I'eomerpuueckue o0pa3bl
ypaBHEHUH Ha
KOOPAMHATHOM IJIOCKOCTH

22

KontponbHas padoTa:
"UccnenoBanue GpyHKIMiA ¢
MIOMOIIIBIO TPOU3BOAHON"

23

ITepBooGpa3Hasi, OCHOBHOE
CBOMCTBO MEepBOOOPA3HBIX




24

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXACHUSA
nepBOOOpa3HBIX

25

[TepBooOpa3ubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoxACHUS
epBOOOPa3HBIX

26

Nurerpain. I'eomerpuuecknii
CMBICJI MHTETpasa

27

Brranciaenue
OTIPEJICIEHHOTO HHTETrpaia
o ¢popmyne HproToHa-
JletiounIta

28

Brruucnenune
OMPENEIIEHHOTO UHTErpaa
o ¢popmyne HeroTona-
JletiouuIta

29

[TpumeneHne nHTErpaNa Is
HAXOXKJICHHS TUIOIIACH
IJIOCKUX (UTYP

30

[IpuMeHeHne uHTETrpana s
HAXO0XJIeHHUS 00HLEMOB
T€OMETPHYCCKHUX T

31

[Ipumeps! perieHun
mddepeHnanbHbIX
yYpaBHEHUH

32

[Ipumeps! perieHun




mddepeHnnanbHbIX
YpaBHEHUU

33

MaremaTuueckoe
MOJIEJIMPOBAHKUE PEATIBHBIX
MPOLECCOB C OMOIIBIO
QG hepeHITnaTbHBIX
YpaBHEHUU

34

KonTponbHast pabora:
"[lepBooOpa3nast u
nHTerpan”

35

Tpuronomerpuueckue
(GyHKIMH, UX CBOWCTBA U
rpaduxu

36

TpuroHomerpuyeckue
(hyHKIIMH, UX CBOMCTBA U
rpadguku

37

TpuroHomerpuyeckue
(GyHKIIMH, UX CBOWCTBA U
rpaduku

38

Tpuronomerpuveckue
(GyHKIIMYU, UX CBOMCTBA U
rpaduku

39

Tpuronomerpuueckue
(bYHKIMH, UX CBOMCTBA U
rpaduxu

40

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

41

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

42

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

43

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUYECKOMN
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUIECCKUX
HEPaBEHCTB

45

Pemenue
TPUTOHOMETPHUICCKUX
HEPaBCHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenne
TPUTOHOMETPUUYECKUX
HEPABEHCTB




48

KonTtponsHas pabdoTa:
"I'paduxu
TPUTOHOMETPHUYECKIX
GyHKIUH.
Tpuronomerpudeckue
HepaBeHCTBA"

49

OcHOBHEIE MCTOABI PpCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHOBHEIC MCTOABI pCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

51

OcCHOBHEIE MCTOABI pECIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

52

OcCHOBHEIE MCTOABI PCIICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

53

OCHOBHBIEC METOIBI PEIICHUS
JorapuPMUIECKux
HEPaBEHCTB

54

OcCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUIECKUX
HEPaBEHCTB

55

OCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUIECKUX
HEPaBEHCTB

56

OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUIECKuX
HEPABEHCTB

57

OcHoBHBIC MCTOAbI PCHICHUS
HppalluOHAJIIbHBIX




HEPABEHCTB

58

OcHOBHBIE METO/IbI PEILICHUS
HApPaLMOHAIBHBIX
HEPaBEHCTB

59

OCHOBHBIE METO/IbI PELLICHUS
HAppaLMOHAIBHBIX
HEPABEHCTB

60

OCHOBHBIE METO/IbI PEILIEHUS
HMppaLMOHAIBHBIX
HEPABEHCTB

61

I'paduaeckue meToap1
pelieHus: UpparMoOHaATbLHBIX
YpaBHEHUU

62

I'paduaeckue meToap!
pelIeHNs UPPALMOHATBHBIX
ypaBHEHU U

63

I'paduaeckue meToap!
pelIeHUs M0Ka3aTeIbHbIX
ypaBHEHUH

64

I'pacdmueckue meTo b1
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
pereHus JorapupMUIEeCKuX
YpaBHEHUH

66

I'padmyeckue meTo b1
pelieHus aorapupMuuecKux
HEPaBEHCTB




67

I'padmyeckue meTo bl
perieHus JorapupMUIECKuX
HEPaBEHCTB

68

I'padmaeckue MeTo b1
pelIeHus TOKa3aTeIbHBIX U
norapu(pMUIECKUX
YpaBHEHUU

69

I'paduueckue meToap!
pelIeHUs T0Ka3aTeIbHbIX U
Jorapu(pMUIECKUX
YpaBHEHUU

70

I'paduaeckue meToap1
pEIICHUS TOKa3aTeIbHBIX U
JorapuPMUIECKuX
HEPaBEHCTB

71

I'paduaeckue meToap!
pelIeHNs MTOKa3aTeIbHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

72

KounTponsHas pabora:
"UppauroHanbHbIE,
MoKa3zaTeJabHbIe U
norapupmMuIecKue
HepaBeHcTBA"

73

KomrutekcHbie unca.
Anrebpandeckas 1
TPUTOHOMETpHUYECKAs
(hopMBbI 3anucH
KOMIUIEKCHOTO YHCiIa




74

KomrutekcHbie uncna.
Anrebpandeckas u
TPUTOHOMETPHYECKAS
(dhopMBI 3anuCH
KOMIIJIEKCHOTO YHUCJIa

75

Apudmernueckue onepanuu
C KOMIUICKCHBIMU YHCITaMH

76

Apudmernueckue ornepanuu
C KOMITJIEKCHBIMU YUCITAMHU

77

N3obpaxenne KOMITJIEKCHBIX
YHuCeNl Ha KOOPAUHATHOMN
MJIOCKOCTH

78

N3obpaxenne KOMITJIEKCHBIX
YHCel Ha KOOPJIMHATHOMN
IUIOCKOCTH

79

®opmyna Myaspa. KopHu n-
OH CTEIMEeHU U3
KOMILJIEKCHOTO YHCIIa

80

®opmyna Myaspa. Kopuu n-
OHl CTENeHU U3
KOMILJIEKCHOTO YHCIIa

81

[TpuMeHeHHe KOMILICKCHBIX
YHCeN IS PeIICHHS
(hbU3UYECKUX U
T€OMETPHUECKUX 3a/1a4

82

KonTponsHas pabora:
"KoMrIuiekcHbie yuciaa'

83

HaTypaHLHLIC n OCJIbIC




qucia

84

HarypanbHble u nensie
qucia

85

[IpuMeHeHne npu3HaKkoB
JEIIMMOCTH LIETIBIX YUCEI

86

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIETIBIX YUCEI

87

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHCEN:
HOJ u HOK

88

[IpuMeHeHne npu3HaKoB
JEIIMMOCTH LIEIIBIX YHACEN:
HOJ u HOK

89

[IpumeHeHnne npu3HaKkoB
JeIMMOCTH LIEIIBIX YHUCEN:
OCTaTKH [0 MOJYITIO

90

[IpumeHeHnre npu3HaKkoB
JEIMMOCTH LIEIIbIX YHUCEN:
OCTaTKH [0 MOJYITIO

91

[IpuMeHeHne mpru3HAKOB
JETUMOCTH LICNIBIX YUCE:
anroput™ EBkimuaa mist
penieHus 3a/1a4 B 1EIbIX
yucaax

92

KonTponsHas pabora:
"Teopus nenbix yncen"

93

Cucrema ¥ COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIBHBIE




CHUCTEMbI U CUCTCMBI-
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

95

OCHOBHBIE METO/IbI PEIICHUS
CUCTEM U COBOKYITHOCTEU
palMOHAIBHBIX YPABHEHHI

96

OcHOBHBIE MCTOABI pECIICHUS
CUCTEM U COBOKYITHOCTEU
HppanoOHaIbHBIX
yYpaBHEHUU

97

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

98

OcCHOBHBIC MCTOABI pECIICHUS
CHUCTEM U COBOKYHHOCTeﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

99

OCHOBHBIE METO/IbI pEILICHHS
CHCTEM M COBOKYITHOCTEH
jorapu(pMUIECKuX
ypaBHEHUH

100

OcHOBHBIE METOBI PELLIEHUS
CUCTEM U COBOKYIIHOCTEU
norapu(pMUIECKuX
yYpaBHEHUH

101

HpI/IMeHeHI/IC CUCTEM K




PCLICHUIO MaTEMAaTHYECKHX
3a71a4 ¥ 33124 U3 Pa3IHIHbIX
oOnacTeil HayKu U peaNbHOM
YKA3HU, UHTEPIIpETALUs
IMOJIYYCHHBIX PC3YJIbTATOB

102

[IpumeHeHue cucrem kK
PELICHUIO MaTEMaTUYECKUX
3aJad ¥ 3a/1a4 U3 pa3In4HbIX
obracTell HayK1 U pealbHON
KU3HU, UHTEpIIpEeTaLus
MOJIyYE€HHBIX PE3yJIbTaTOB

103

[IpuMeHeHre HEpaBEHCTB K
PELICHUIO MaTeMaTHYEeCKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3InIHbIX
obyacTeil HayKu U pealbHON
YKU3HH, MTHTEPIIPETALNs
IIOJIyYEHHBIX PE3YyJIbTaTOB

104

KonTtponbHas padoTa:
"CucreMsbl pallMOHaIbHBIX,
HppaIMOHAIBHBIX
MOKa3aTeNbHBIX U
JorapupMUIECKuX
ypaBHeHUI"

105

PanmonansHble ypaBHEHUS C
napameTpamu

106

ParmonanbHble HEpaBEHCTBA
C rMmapaMeTpaMu

107

PannonanbHbIE CHCTEMBI ©
napameTpamMu




108

HppaunonaisHsie
YPaBHEHUS, HEPABEHCTBA C
rapamerpamu

109

HppanmoHnanbHbIle CUCTEMBI
C ImapaMeTpaMu

110

IToka3arenbHble ypaBHEHU,
HEpaBEHCTBa C MapaMeTpaMu

111

TlokazaTenbpHbBIE CUCTEMEI C
rapameTpamu

112

Jlorapudmuueckue
ypaBHEHHUS, HEPABEHCTBA C
napaMmeTpamu

113

JlorapudmMudeckre CUCTEMBI
C TmapaMeTpaMu

114

TpuroHomerpuyeckue
YpaBHEHHUS C MapaMeTpaMu

115

TpuroHomerpuyeckue
HEpaBEHCTBA C MapaMeTpaMu

116

Tpuronomerpuyeckue
CUCTEMBI C IapaMeTpaMu

117

ITocTpoenue u
nccaea0BaHue
MAaTeMaTHYECKUX MOJIENeH
peanbHBIX CUTYALHI C
TOMOIIbIO YPAaBHEHUM C
rnapaMmeTpamMu

118

[Toctpoenue u
HcciaeoBaHue




MAaTeMaTH4EeCKUX MOJIENEN
peanbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM
YPaBHEHUH C ITapameTpamu

119

[TocTpoenue n
HCCIeN0BaHue
MAaTeMaTHYECKUX MOJIENEN
peaNbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM
YPaBHEHUH C ITapamMeTpamu

120

KonTponsHast pabora:
"3anaun ¢ mapamerpamu"

121

[ToBTOpEeHue, 0600IICHNE,
cCHUCTEMAaTU3aIsI 3SHaHUHI
"YpaBuenus"

122

[ToBTOpeHue, 0600IIEeHNE,
cHUCTEMAaTU3aIs 3HAHUHN:
"YpaBuenus"

123

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTu3allus 3HaHU:
"VpaBuenus. CucteMbl
ypaBHeHUI"

124

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMI:
"HepaBenctna"

125

[ToBTOpEeHnue, 06061IeHNE,
CcHUCTeMaTH3allys 3HAHMI:
"HepaBencrsa"




126

[ToBTOpEenue, 060061ICHNE,
CHCTEMAaTH3aIMs 3HAHWM
"HepaBencrsa"

127

[ToBTOpEeHue, 06001ICHNE,
cHCTeMaTH3aIus 3HaHUMN:
"[IpousBosaHas u e€
npuMeHeHue"

128

[ToBTOpeHnue, o6o0IICHNE,
cHCTeMaTH3aIus 3HaHU!:
"[IponsBonHas u e€
IpuUMeHeHue"

129

[ToBTOpEeHue, 0600IICHNE,
CUCTEMATH3aINs 3HAHWH:
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpeHue, 0600IIEeHNE,
cCHUCTEMAaTU3aIsI 3SHaHUHI
"WuTerpan u ero
npuMeHeHue"

131

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTH3aIlysl 3HAHMI:
"®yHkunn"

132

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMI:
"®yHkunn"

133

[ToBTOpEeHnue, 06061IeHNE,
CUCTEMAaTH3aI[1sl 3HAHMIH:
"®yHKIMn"




134 Hrorosas KOHTpoIbHASA 1 1
pabota
135 Hrtorosast KOHTpOJIbHASA 1 1
pabora
136 [ToBTOpEHME, O606HI€HI:I€, 1
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB 136 10

10 [TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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