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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMme cpeaHero oobimero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl HA YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3ZHAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBJIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (opme.

VY4eOHbIll Kypc anreOpbl M Hadajl MaTeMaTHYeCKOro aHallh3a 3aKjIa/ibIBaeT
OCHOBY Il YCIEIIHOTO OBJAQJACHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JJIs JaJbHEHIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOIIBI0O MHAYKIIMU U pacCcyk AaTh AEAYKTUBHO, UCIIOIb30BaTh
000011IeHHe W KOHKPETH3al[Mi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHanu3a» OOy4YaroIMecs MOTy4YaloT HOBBIA OMBIT PEIICHHS MPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MIpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcsi Kak uepe3 y4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOylomeldl NpOoJOKUTEIbHON  KOHLEHTpalud BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «AnreOpa M Hayajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COZIEPKATEIbHO-METOAMUECKUE JIMHUMA HW3YyYaloTCsd Ha TPOTSHKEHUHM 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 MaTeMaTHYeCKHUX IUCIMIUINH, TaKUX Kak anredpa,
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 yYMEHHE CTPOUTh MAaTEMaTHYeCKYl0 MOJEIbh pealbHOM
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7a4uu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxkarenpbHO-MeTOIUYECKas JHHHUS «YWcia W BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIONIMNX B CEOsl MCIMOJIB30BAHUE Pa3THUYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JOMOJHSIOTCS  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 MPPANMOHATBHBIX YHCEN, apu(PMETHICCKUE OIEpaIiy, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmupyeTcsl npeAcTaBIeHHEe O €IMHCTBE MAaTEMaTHUKW KaK HayKd U €€ poyid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypAaBHEHWH, HEPABEHCTB M CHUCTEM, a TakXke 3anad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH



UCCEeI0BaHUM (DYHKLIMI ¢ TOMOLIBIO MPOU3BOAHON, NPHU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAeT B ceOs Takke (pOpMUPOBAHHE YMEHUI
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga MPOUCXOAUT  JaJbHEWINEEe  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 HWHCTPYMEHTBHI [UJISl PELIEHUS 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 MOCIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpadMKOB, UCIOJb30BaHUE (DYHKLIMIA ISl pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOUN KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM 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 cojepkaTeabHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHUMN
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpaduky  CIOXHBIX (YHKIWNA, OMPEAeNATh MX HAuOONbIINEe W HAWMEHBIINE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIYy4lllee pPEIICHHWE B MNPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MaTHKU 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 DIEMEHTBhl TEOPUM MHOXKECTB M MATEMAaTHYE€CKOW JIOTMKU. TeopeTUuKo-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNPWIOXKEHUs B efauHoe Ienoe. [loaToMy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAHMM U CIIEIOBAHHUE OIpPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalllii, HWCCIEAOBAHMS HJTUX MOJENeHd C TOMOIIbI0 ammnapara aiareOpsl 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
pEIICHHH  peaNbHbIX  MPAKTHUYECKUX  3a/Jad  OOydJaromiyecss  pa3BHUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPollecce N3yYeHUs BCeX TeM y4eOHOTo Kypca «Anredpa u Hadama
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 uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NMPUKIAIHbIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEaJbHOW JKU3HMU.

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

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

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

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[Ipeo6Gpa3oBaHys YUCIOBBIX BBIPAKEHUH, COEPKAIIUX CTETICHH U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUN CMBICT H
CBOMCTBA, BBIYMCJIICHHUE €r0 3HAYEHUS, NPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITOMOIIBIO MaTPHI] U OTIPEIETUTEIEH.

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

DYyHKIUHA U TPaPUKHU

OyHkMsA, crnocoObl 3agaHus (QyHkuu. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM M LIEIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpOLECCAX M SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

HavaJjia MaTeMaTH4eCKOr0 aHAJIN3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCIeIOBaTeILHOCTEH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE U OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma Ge€CKOHEUHO YOBbIBAIOIIEH reOMeTpUYeCcKOil
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
MIPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (GyHKIIMM U uX cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(¢u3nUecKHil CMBICT IPOM3BOIHON. YpaBHEHHUE KacaTeIbHOU K rpaduKy (PyHKIIHH.

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
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-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX 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
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, THTEPIPETALUSA [TOJTYUYECHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

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

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpyumeHeHue mpou3BOAHON K MCCIENOBAaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTErpanga A HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUryp |
00BEMOB T€OMETPUUYECKHUX TEIL.

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



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYUYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  oOIlecTBa,  MPEJACTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIUSAMU U Ha3HAYCHUEM,

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTIIKEHHUW B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYasl 3CTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpecax 3JI0pOBOro u 6e30macHoro oopasa KU3HU, 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 BOCIIMTAHUSA

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaThH COOCTBEHHBIC >KU3HEHHbBIC ILIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHUE TIOCTYNKOB W OILEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypOW KaK CpPEJACTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIPUHHMATh,  (HOPMYIUPOBaTH W  NPeoOpa3oOBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 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
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCckue 1eicTBHSA:

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

IPOBOAUTH CAMOCTOSATENbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUKU, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, TPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

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 PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

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 PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

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

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3YNIbTATOB JCATCILHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
NEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThI, pachpelemsiTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBUS 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 oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JICHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJIbTaTa BBIUNCICHUN;



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

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM OKAa3aTEeJIeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JI€JICHHME MHOTOYJIEHa Ha MHOT'OWIEH C OCTATKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACHUTENN JUId PELIEHUS CHUCTEMBl JIMHEUMHBIX YpPAaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEUCTBUM C KOPHAMH JUIsi TMPeoOpa3oBaHUS
BBIPAKCHUU;

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

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO ONEpUPOBaTh MOHATUSAMU: HppPAIMOHATbHBIC, MOKa3aTelIbHBIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCIOJIb30BAaHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoNblliee W HaWMEHbIIee 3HAaYeHWE QYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokasaTeneM, rpaduk KOpHA N-oi cTeneHu Kak (QyHKIUM OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

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

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBA M TpaduKH, HCIOIB30BaTh MX TpadUKU JJIs pPEIICHUS
YpaBHEHUM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pEUIeHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEIMETOB U peanbHOMN
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIoIIasi reOMETpUIECcKasi MPOrpeccHsi, TMHEUHBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAHUYEHHBIE IIOCIENOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

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 G yHKINH;

BBIUUCISATH POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  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-
CJIEJICTBHE, CBOMCTBO MAaTEMATHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCHIIBHbBIE
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:

Yuciia ¥ BEIYHCTICHUSA:

CBOOOJHO OMEpUpOBATH TOHATUAMH: HATypaJIbHOE U I1EJ0e YHUCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BHIOIHATH apu(PMETHUECKUE ONEpaluyd ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIE W
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUThb HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJIAITh OTOOp KOPHEH TMpU pPEHICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HE0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYITHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppalMoOHAIbHBIE, roKasaTeabHEbIE,
norapumMuyeckue W  TPUTOHOMETPUUECKHE YpPaBHEHHS W  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIDQKEHUS, YPABHECHHUs, HEPABEHCTBA M HMX CHUCTEMBI II0 YCIOBHIO 3aJ1a4H,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTHh TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hayana MmaTeMaTH4eCKOro aHaJmu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI (PYyHKIIMH HEMPEPHIBHON Ha
OTpPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YlIero pPEIICHUS B
NPUKJIAJHBIX, B TOM 4YHCJIE€ COLHAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s



ONIPENENCHUs] CKOPOCTH U YCKOpPEHHMsS Ipolecca, 3alaHHOro (opMyJaoW WM
rpadukom;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpa3Has, ONpPENEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMAaTHUECKOT 0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaumenoBanue pa3aeiioB u
TEM MPOrpaMmbl

KoaudecTBO 4acoB

Bcero

KonTtpoibHbie
padoTsI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHoO%ecTBO
JIEACTBUTEIbHBIX YUCEN.
MHOro4sieHsl.
PanmonanbHbie ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBI
JINHEWHBIX YpaBHEHUN

24

@OyHKIMU U TpadUKH.
Crenennas GyHKIHUS C
LEJIBIM [TOKa3aTeNeM

12

Apudmernueckuit KOpeHb N-
O CTeneHH.
HppanmonanbHble ypaBHEHUS

15

[TokazarenpHas QyHKITHA.
[TokazaTenbHbIE ypaBHEHUS

10

Jlorapudmudeckas GyHKITHS.
Jlorapudmudeckue
YpaBHEHHS

18

TpuroHomerpuyeckue
BBIPAKEHUS U YPABHEHHUS

22

[TocnenoBarensHOCTH U
Mporpeccuu

10

HenpepsiBHbIC PyHKITHH.
[IpousBoaHas

20

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136

10




11 KVIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB u (undposbie)
n/n TeM NMPOrpamMMblI Bcero Konrpoaruere o0pa3oBaTe/ibHbIE
padoTsbI pecypebi
1 UccnenoBanue GpyHKIuii ¢ 99 1
TTOMOTIIBIO TTPOU3BOTHON
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
I'paduknu
TPUTOHOMETPHUSCKUX
3 (b yHKIIHIA. 14 1
Tpuronomerpuueckue
HEpPaBEHCTBA
Hppanmonansusle,
4 MOKa3aTeIbHbIC U o4 1
norapudmudeckue
HEpaBEeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10 1
Cucrembl parMoHaIbHbBIX,
MppalMOHAIbHBIX
7 MOKa3aTeIbHBIX U 12 1
Jorapu(pMUIECKUX
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpEHME, O606IHCHI:I€, 16 5
cUCTeMaTu3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10
10 [TPOT'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

Jara
U3ydeHus

[[MHOkecTBO, OTnepay Ha/l
MHO>XECTBAMH M UX CBOWCTBA

Huarpammsl Ditiepa-Benna

[IpuMeHeHne TeopeTuKo-
MHOY»ECTBEHHOT'O arrapara Jjis
peuienus 3aaa4

PammmonansHEIe YMCia.
OOBIKHOBEHHBIC U IECSITHUHBIC
JIpOoOH, TIPOLICHTHI,
OeCKOHEYHbIE IEPUOANUECKUE
npobu

PanmmonanbHeie ynca.
OOBIKHOBEHHBIE U JCCITUYHBIE
JIpOoOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUONICCKIE
Ipoou

[Ipumenenue npobeit
MIPOICHTOB JUTSI PEIICHUS
MPUKIIA/IHBIX 37184

[Ipumenenue npobeit u
MIPOICHTOB JUTSI PEIICHUS
MPUKIIA/IHBIX 37184

JlelicTBUTEIbHBIC YHCTIA.
PanmonanpHble n
HUppalMOHAJIbHBIC YHCIIA

Apudmernueckue onepaiuu ¢
JNeCTBUTENbHBIMH YHCIAMU

10

Moaynb IEUCTBUTENBHOTO
YuCciIa U €ro CBOUCTBA

11

[TpubnnxEHHBIE BEIYMCIICHUS,
IIpaBUJIa OKPYIJICHMUS,
IIPUKHJIKA U OLIEHKA pe3yibTaTa
BBIYUCIICHUN

12

OCHOBHBIEC METO/IbI PEIICHUS
LENBIX U JPOOHO-




paLMOHAIBHBIX YPABHEHUHN U
HEPABEHCTB

13

OCHOBHBIE MCTOAbI PpCHICHUS
IENBIX U JPOOHO-
panrOoHaJIbHbIX ypaBHeHI/Iﬁ n
HEPABEHCTB

14

OCHOBHBIE MCTOAbI PpCHICHUS
LETTBIX U JPOOHO-
panroOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPaBEHCTB

15

MHOrouneHsl 0T OJHON
nepeMeHHou. Jlenenne
MHOTOYJIEHA HA MHOTOWIEH C
ocratkom. Teopema bezy

16

MHoTO04JIEHEI C neJabIMN
koa¢ppunmentamu. Teopema
Buera

17

Pemrenue cucteM JTMHENHBIX
ypaBHEHU U

18

Pemrenue cucteM JTMHEHNHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTesib
MAaTPHUILbI 2X2, €ro
T€OMETPUYSCKHI CMBICT U
CBOMCTBA; BEIYMCIIEHUE €0
3HAYECHUS

20

Onpenenurtenb MaTPULILI 2%2,
€ro reOMETPUYECKHI CMBICIT U
CBOMCTBA; BEIYMCIICHUE €TI0
3HAYECHUS

21

[Ipumenenue onpenennuTens
JUISL PELLIEHUS] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Pemrenne npukiagHelX 3a1a4 €
IIOMOIIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUH

23

Pewrenne npukiagHelX 3a1a4 ¢
IIOMOILIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH

24

KonTtponsHas padoTa:




"PannoHanbHble ypaBHEHUS U
HepaBeHcTBa. CucTeMbl
JIMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CIIOCOOBI 3aJaHus
¢bynkuuu. BzaumHo oOpatHbie
¢dysakur. Kommosumums

byHKIII

26

I'paduk pynkuun.
DneMeHTapHbIe
npeoOpa3oBaHusl rpapUKoOB

byHKIMNA

27

O6nactb onpeneneHus u
MHOYECTBO 3HAYECHUN
¢bynakuun. Hynmu pynknun.
[IpomexyTkH 3HaK
MTOCTOSIHCTBA

28

UETtHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue GyHKIINAN.
[IpoMekyTKM MOHOTOHHOCTH

byHKIMN

29

MaxkcuMyMbl 1 MUHUMYMBI
¢dbyakuun. Hanbompiiee u
HaMMCHBIIIee 3HAYCHUE
(GYHKIMU Ha IPOMEXKYTKE

30

Jluneitnas, kBaJipaTUYHAas U
IpOOHO-JIMHEHHAS QYHKITUN

31

DneMeHTapHOe UCCIeI0BaHUE U
MOCTPOCHHE IPAPUKOB ITUX

byHKIMI

32

DneMeHTapHOe UCCIeIOBAaHUE U
MOCTPOECHHE IPAPUKOB ATHX

byHKIMI

33

Crenelsb ¢ LEIbIM
noka3areneM. buanom Herotona

34

Crenelsb ¢ LETBIM
noka3areneM. bunom Hrrotona

35

Crenennas GyHKIHS C
HATypaJbHbIM U LIEJIBIM
noka3areneM. E€ cBolicTBa u

rpaduk

36

KonTtponsHas padoTa:




"Crenennas ¢pynkuus. E€
cBoiicTBa u rpapuk"”

37

ApupmeTrnuecKnii KOpeHb
HaTypaJIbHOMU CTEIIEHU U €ro
CBOMCTBA

38

ApupmeTrueckuii KOpeHb
HaTypaJIbHOW CTEIIEHU U €ro
CBOMCTBa

39

[IpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEpKAIIAX
CTENEeHU U KOPHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAXKEHUH, COJIEpPKAIIAX
CTENEeHU U KOPHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAKEHUH, COACPIKAIINX
CTENIEHU U KOPHHU

42

HppannonanbHbie ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX YPaBHEHHM

43

HppannonanbHbie ypaBHEHUS.
OCHOBHBIE METO/IbI PEILICHUS
HppalMOHANILHBIX YPaBHEHHM

44

WppatmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PELICHUS
HppalMOHANILHBIX YPaBHEHHM

45

PaBHOCHIIBHBIE TTEPEXO/IbI B
peLIeHUH HPPALIMOHAIBHBIX
ypaBHEHUH

46

PaBHOCUIIBHBIE TTEPEXO/IbI B
peLIeHUH HPPALIMOHAIBHBIX
ypaBHEHUH

47

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
yYpaBHEHUH

48

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
ypaBHEHUH

49

CoiicTBa u rpaduk KOpHs N-oif
CTETEeHH KaK (QYHKIUH
00paTHOM CTeNeHu ¢




HaTypaJbHbIM IIOKa3aTCJICM

50

CoiicTBa u rpaduk KOpHs N-0if
CTETIeHH KaK (QYHKIUH
00paTHOM CTEIeH! C
HaTYpaJIbHBIM ITOKa3aTeIIeM

51

KonTtponsHast padoTa:
"CBoiicTBa U rpaduk KOpHs N-
oil crenenu. MppannonanbHbie
ypaBHEHHUA"

52

Crenenb ¢ pallOHAIBHBIM
IOKazaTelieM U €€ CBOMCTBA

53

Crenenb ¢ palliOHATIBHBIM
IOKa3aTeJieM U €€ CBOMCTBA

54

CreneHp ¢ panMoHaIbHBIM
IOKa3aTeJieM U €€ CBOMCTBA

55

[TokazarensHas QyHKIINS, €€
CBOMCTBa U rpaduk

56

Hcnonws3oBanue rpaduka
(GYHKIMY TS peleHUs
YpaBHEHUU

57

Hcnonws3oBanue rpaduka
GYHKIMY TS peleHUs
ypaBHEHUH

58

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MCTOABI pEIICHUSA
IIOKa3aTCJIbHBIX ypaBHCHPII;'I

59

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MCTObI PCIICHHA
II0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

60

IToka3aTensHbIC YpaBHCHMUL.
OCHOBHBIC MCTObI PCIICHHA
ITI0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

61

KonTponeHas padoTa:
"IToxa3zaTenbHast QyHKIHSL.
Iloka3zarenbHble ypaBHEHUS"

62

Jlorapugm uucna. CoiicTBa
norapudma

63

Jlorapugm uucna. CoiicTBa
norapudma

64

Jlorapugm uucna. CoiicTBa
norapudma




65

JlecaTu4HbBIE U HATypajIbHbIE
norapupMsI

66

JlecaTu4HbIE U HATypaJIbHbIE
norapupmMsl

67

[IpeoOpa3oBanme BEIpa)KEHUH,
COJIepKAIUX JIOTAPHPMBI

68

[IpeoOpa3oBanme BEIpaKEHUH,
CoJIeprKaluX Jorapu@mol

69

[IpeobpazoBaHue BhIpaKEHUH,
CoJIeprKaluX Jorapu@mol

70

Jlorapudmuueckas QyHKIuS,
e€ cBoiicTBa U rpaduk

71

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpaduK

72

Hcnonws3oBanne rpaduka
(GYHKIMY JUTSL peleHust
YpaBHEHUU

73

Hcnonws3oBanue rpaduka
(GYHKIMY TS peleHUs
ypaBHEHU U

74

Jlorapudmuueckre ypaBHEHUSI.
OcCHOBHBIE METO/IbI PEIIECHUS
Jorapu(pMUUECKUX ypaBHEHHM

75

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX ypaBHEHHMA

76

Jlorapudmuueckre ypaBHEHHUSI.
OCHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHIMA

77

PaBHOCUIIBHBIE TTEPEXO/IbI B
peleHuu JorapupMUIecKux
ypaBHEHUH

78

PaBHOCHIIBHBIE ITEPEXO/BI B
peleHnH JorapupMIUIECcKux
YpaBHEHUH

79

KonTtponpHas padoTa:
"Jlorapupmuueckas GyHKIHSL.
Jlorapudmuueckue ypaBHeHuUs"

80

CuHyc, KOCHHYC, TAHT€HC U
KOTaHI'€HC YHCIOBOTO
aprymMeHTa




81

CuHyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymMeHTa

82

ApKCHHYC, apKKOCHHYC U
APKTAaHI'€HC YK CIIOBOIO
aprymeHTa

83

ApKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHCIIOBOTO
aprymeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENIETICHHUE

TPUTOHOMETPUUECKUX (PYHKIIMH

YUCJIOBOTO apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICTICHHAE

TPUTOHOMETPUUECKUX (PYHKUIMN

YUCJIOBOTO apryMeHTa

86

OCHOBHBIE
TPUTOHOMETPUIECCKHE

hopmyIbl

87

OCHOBHBIE
TPUTOHOMETPUIECCKHE

hopmyIsl

88

OCHOBHBIE
TPUTOHOMETPUIECCKHE

hopmyIsl

89

OCHOBHBIE
TPUTOHOMETPUYECCKHE

(bopMyIbl

90

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKCHUHN

91

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAXKCHUI

92

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAXKCHUI

93

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAXKCHUI




94

Peurenne TpuroHOMETpUYECKUX
YpaBHEHUI

95

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

96

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

97

Pemrenne TpuroHoMeTpu4ECKUX
YpaBHEHUU

98

Pemrenne TpuroHOMeTprU4YECKUX
YpaBHEHUU

99

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

100

Pemrenne TpuroHoMeTprU4YECKUX
YpaBHEHUU

101

KonTponbHas pabora:
"TpuroHoMeTpuiecKue
BBIPAKEHUS U
TPUTOHOMETPUUYECKUE
ypaBHEHUS"

102

ITocnemoBaTeILHOCTH, CIIOCOOBI
3aJJaHMA MOCIIEN0BATEILHOCTEN.
Metoa MaTeMaTHYECKON
WHYKITUH

103

MOHOTOHHBIC H OIr'paHUYCHHBIC
IIOCJIEA0OBATCIIBHOCTH. I/ICTOpI/IH
aHanM3a OECKOHEYHO MaJjbIX

104

Apudmernueckas nporpeccus

105

I'eomeTrpuueckas nmporpeccust

106

Bbeckoneuno yObIBaroras
reoMeTpHUYeCcKasi POrPECCHst

107

CymMmMa 6ecKOHEUHO
yOBIBaIOIIeH reOMEeTPUIECKON
IIporpeccun

108

JInHeWHbIN n
SKCIIOHEHIIMAIBHBIN POCT.
Hucno e. DopMyina CIOKHBIX
MPOLIEHTOB

109

JIMHEWHBIN 1
SKCIOHEHLMAIBHBIN POCT.
Hucno e. DopMyna CIOKHBIX
MIPOLIEHTOB




Hcnonb3oBanue nporpeccuun

110 JUISl pELLIEHUs peabHbIX 3a1a4
MPUKIIATHOTO XapakTepa
KonTtponsHast padoTa:

111 "[TocnenoBaTebHOCTH U
nporpeccun”

112 HenpepbiBHBIC (DYHKITMH B HX
CBOICTBa

113 Touxka pa3pbiBa. ACUMIITOTHI
rpagukoB QyHKIIHI

114 CpoiicTBa (hyHKIMIMI
HETIPEPBIBHBIX HA OTPE3KE

115 CpoiicTBa (yHKIMIHA
HETIPEPBIBHBIX HA OTPE3Ke

116 Merto UHTEPBAJIOB ISt
peleHus HePaBEHCTB

117 Merto1 UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB

118 Meto1 UHTEPBAJIOB ISt
pelIeHNs HEPaBEHCTB
[IpumeHeHnne cBOMCTB

119 HEeTIPEPHIBHBIX (YHKITUHN IS
pelieHus 3aaa4y
[Ipumenenue cBOMCTB

120 HEeTIPEPBIBHBIX (DYHKITUHN IS
pelieHus 3aaa4y

121 [IepBas u BTOpas NpoU3BOAHbBIE
GbyHKIIII
Onpenenenue,

122 T€OMETPUYCCKHUI CMBICIT
MPOU3BOJHOM

123 Onpenenenue, GpuznyecKuit
CMBICJI IPOU3BOTHOM

194 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIUU

195 YpaBHEHHE KacaTeIbHOU K
rpaduxy GyHKIUU

126 [Ipou3BoIHBIE 3JIEMEHTAPHBIX
byHKIII

127 IIpousBoiHbIE 271EMEHTAPHBIX




byHKIII

[IpounsBoHas cymMMmBbl,

128 IIPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UITUHU (DYHKIIAN
[IpousBoHas cyMMBbl,

129 IIPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UITUHU (DYHKIIAH
[IponsBoiHas CyMMBI,

130 MIPOU3BEJICHNUS, YACTHOTO U 1
KOMIMO3UIUU (DYHKITUN

131 'I'<0HTpOJ'II)Ha$I ;')'a60Ta: 1 1

[TpownsBoHas

[ToBTOpEeHue, 0600IICHNE,

132 CUCTeMAaTH3aIlis 3HAHUH: 1
"VpaBHeHus"
[ToBTOpEeHue, 0600IICHNE,

133 CUCTeMAaTH3aIlis 3HAHUH: 1
"®yukuun"

134 Hrorosas koHTpoJbHAs paboTa

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEHwUE, O606H1€HI:IC, 1
cUCTeMaTH3aIlus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
U3ydeHus

[IpuMeHenne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

Haxoxzaenue HaubombIIero u
HaMMEHBIIET0 3HAUYCHUs
HEenpepbhIBHON (DYHKIIMH HA
OTpe3Ke

Haxoxaenue HaubompIiero u
HaWMEHBIIET0 3HAUYCHUS
HEenpephIBHON (DYHKIIMH HA
OTpe3Ke

Haxosxnenue HanOoJIbIIEro 1
HaMMEHBUIETO 3HA4YEHUs
HenpepbIBHON (QYHKLIUU Ha
OTpe3Ke

10

Haxosxnenne HanOoJIbIIero u
HAaMMEHBUIETO 3HAUYEHUS
HeNpepbIBHON (QYHKIIUU Ha
OTpe3Ke

11

HaxoxnaeHue HanOOJIBIIEr0 U
HaANMMCHBIICTO 3HAYCHU S




HEeNpepbIBHOW (QYHKIUU HA
OTpe3Ke

12

Haxosxnenne HanOoJIbIIIero u
HAaMMEHBIIETO 3HAYCHUS
HEeNpephIBHOW (QYHKINU HA
OTpe3Ke

13

[IpuMeHeHne npon3BOIHON
JUIS HAXO0XKJACHUSI HAUTyqIlIEero
pELIeHUs B IPUKIAIHBIX
3ajavax

14

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XKICHUS HAUTy4IlEero
pELIeHUs B IPUKIATHBIX
3ajadax

15

[IpuMeHeHne npon3BoIHON
IUTsL OTIPENICIICHUS] CKOPOCTH U
YCKOpEHHs Tpoliecca,
3aIaHHOTO (POPMYJION WK
rpagukoM

16

[Ipumenenne mporu3BOIHOM
JUIS ONIPEJIEIEHNS CKOPOCTH U
YCKOpEeHUs mpoliecca,
3aIaHHOTO (POPMYJION WK
rpapukoM

17

Komnozumus hyHkimii

18

Kommnosunus pyHkimii

19

Komnozumus hyHkimii

20

I'eomeTrpuueckue oOpa3sl
YpaBHEHUH Ha KOOPJIMHATHOMU
IJI0CKOCTH

21

I'eomeTrpuueckue oOpa3sl
YpaBHEHUH Ha KOOPJUHATHOM
MJIOCKOCTH

22

KonTtponpHas padoTa:
"UccnenoBanue GpyHKIMHA ¢
MIOMOIIBIO TPOU3BOAHON"

23

ITepBooOpa3Hasi, OCHOBHOE
CBOMCTBO MepBOOOPA3HBIX

24

IlepBooOpa3ubie
ANIEMEHTAPHBIX (PYHKIIHH.
[MpaBuiia HaXOXKICHUS




nepBooOpa3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX (QYHKIUH.
[IpaBuna HaxoXACHUSA
nepBooOpa3HBIX

26

Nurerpain. ['eomerprueckuii
CMBICJI MHTETpasia

27

Brrurcienue onpenenéHHoro
HHTEerpaiia 1o ¢popmyie
Hrrotona-JleitOnura

28

Brruncienue onpenenéHHoro
HHTEeTpasia 1o ¢popmyie
Hrerorona-JleitOauna

29

[Ipumenenne uHTErpasia s
HaX0 KIEeHUA IUIOIIaIen
IJI0CKUX GUryp

30

[Ipumenenne uHTErpasia s
HaX0XIECHUA 00BEMOB
TEOMETPUYECKHUX T

31

[Tpumepsl pemennit
muddepeHnnanTbHBIX
ypaBHEHU U

32

[Ipumepsl pemenuit
muddepeHnanTbHBIX
ypaBHEHUH

33

Maremaruueckoe
MOJENUPOBAHUE PeaTbHBIX
MIPOLIECCOB C MOMOIIBIO
muddepeHnanTbHBIX
ypaBHEHUH

34

KonTponsHas pabora:
"[TepBooOpa3Has u uaTerpat”

35

Tpuronomerpudeckue
(GyHKLMHU, UX CBOMCTBA U
rpaduxu

36

Tpuronomerpudeckue
(GyHKLMHU, UX CBOMCTBA U
rpaduxu

37

Tpuronomerpuyeckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu




38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpudeckue
(GyHKIMHU, UX CBOHCTBA U
rpaduKu

40

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

41

OT160p KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

42

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPHUYECKIX
YpaBHEHUH C IIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPY)KHOCTH

44

Pemrenue
TPUTOHOMETPUIECCKUX
HEPaBEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTtponrHas padoTa:
"I'pacduku
TPUTOHOMETPHUYECKHX




GbyHKIHH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OcHoBHEIC MCTOAbI PpCHICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

50

OcHoBHEIC MCTOAbI pCHIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

51

OcHOBHEIE MCTOABI PpCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

52

OcHOBHEIE MCTOABI PpCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

53

OcHOBHBIE MCTOABI pCIICHUS
Jorapu(pMUIECKUX
HEPABEHCTB

54

OCHOBHEBIE MCTOABI PpECIICHUS
Jorapu(pMUIECKUX
HEPABEHCTB

55

OCHOBHBIEC METO/IbI PEIICHUS
JorapuPpMUIECcKux
HEPaBEHCTB

56

OCHOBHBIEC METO/IbI PEIICHUS
JorapuPpMUIECcKux
HEPaBEHCTB

57

OCHOBHBIC MCTOABI pEIICHUSA
HppairuOHaJIbHBIX HECPABCHCTB

58

OCHOBHBIC MCTOABI PEIICHUSA
HppairOHAaJIbHBIX HCPABCHCTB

59

OCHOBHBIC MCTOAbI PCHICHHA
HppanuoOHaJIbHbIX HCPABCHCTB

60

OCHOBHBIC MCTObI PCHICHHA
HppanuoOHaJIbHbIX HCPABCHCTB

61

I'padpuueckue MeTo b1
pelieHus UppaloOHaIbHbIX
YpaBHEHUH

62

I'paduueckue MeTo b1
pelieHus UppaloOHaIbHbIX
YpaBHEHUH

63

I'paduueckue MeTo b1
pelieHus oKa3aTeIbHbIX
ypaBHEHUH




64

I'padmyeckue meTo b1
pENICHUS MOKa3aTeIbHBIX
HEPaBCHCTB

65

I'padmaeckue MeTo b1
pereHus JorapupMUIECKUX
YpaBHEHUU

66

I'padmaeckue MeTo b1
pelIeHns JorapupMUUEcKux
HEPAaBEHCTB

67

I'paduueckue meToap!
pelIeHus JorapupMUIecKux
HEPAaBEHCTB

68

I'paduaeckue meToap1
perieHus MoKa3aTeIbHBIX ’
Jorapu(PMUIECKUX ypaBHEHUN

69

I'paduaeckue meToap1
perieHus MoKa3aTeIbHBIX ’
Jorapu(pMUUECKUX ypaBHEHHI

70

I'paduaeckue meToap!
pelIeHUs TOKa3aTEIbHBIX U
JorapuPpMUIECcKux
HEPaBEHCTB

71

I'padmyeckue meto bl
pelIeHUs TOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

72

KounTponsHas pabora:
"UppauroHaibHbIE,
MoKa3zaTeJabHbIe U
norapupmMuIecKue
HepaBeHcTBA"

73

KomruiekcHbie unca.
AnreOpandeckas u
TpUroHOMeTpHuueckas (HopMbI
3aMmucy KOMITJIEKCHOTO YHClia

74

KommnekcHsie yncna.
Anrebpanyeckas 1
TpUroHOMeTpHuueckas (hopMbI
3aMmMcy KOMITJIEKCHOTO YHClia

75

ApupmeTrrueckue onepaum ¢
KOMIUIEKCHBIMU YHCJIaMHU




76

ApupmeTrueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU

7

N300parkeHne KOMIUIEKCHBIX
4yyCell Ha KOOPAMHATHOU
IJI0OCKOCTH

78

N300parkeHne KOMIUIEKCHBIX
4yyCell Ha KOOPAMHATHOU
MJI0CKOCTH

79

®opmyna Myaspa. KopHu n-
Ol CTEeIIeH! U3 KOMILJIEKCHOT'O
qycia

80

®opmyna Myaspa. KopHu n-
OH cTEIleH! U3 KOMILJIEKCHOT'O
qucia

81

[TpuMeHeHHe KOMIUTEKCHBIX
YUCEeNT IS PeIICHUS
(bU3UYEeCKuX U
TeOMETPUIECKUX 33124

82

KonTtponbHas padoTa:
"KoMiiekcHbie yucia'

83

HarypanbHble u nenbie yncna

84

HarypanbHble u 1enpie yncna

85

[IpumeHeHue npu3HaKOB
JETMMOCTH LIEJIBIX YUCEe

86

[IpumeHeHne npu3HaKOB
JeTMMOCTH LIEJIbIX YUCEe

87

[IpumeHeHue Npu3HaAKOB
JIETIMMOCTH LIETbIX YHUCEN:
HOJ u HOK

88

[IpumeHeHne NprU3HAKOB
JIEIMMOCTH LIETbIX YHCEN:
HOJ u HOK

89

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:
OCTaTKH [0 MOJYJIIO

90

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:
OCTaTKH 10 MOJYJIIO

91

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LIEJIBIX YHUCEN:
anroput™ EBkimaa s




pelICHuAd 3aaa4 B HCJIbIX
quciaax

92

KonTtponsHast padoTa:
"Teopus uenbix yucen"

93

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEICTBUS

94

Cucrema ¥ COBOKYITHOCTh
ypaBHeHUI. PaBHOCHIIbHBIE
CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METOIbI PEIICHUS
CUCTEM U COBOKYITHOCTEMN
palMOHAIBHBIX YPABHEHHI

96

OCHOBHBIE METO/IbI PELIECHUS
CUCTEM U COBOKYITHOCTEU
UPPalMOHAIIBHBIX YPABHCHUN

97

OcCHOBHBIE METO/IbI PEILICHUS
CHUCTEM U COBOKYITHOCTEM
MOKa3aTeIbHbIX YpaBHEHUN

98

OcCHOBHBIC MCTOABI pECIICHUSA
CHUCTEM U COBOKyrIHOCTCfI
IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OcCHOBHBIE METOIbI PELICHUS
CUCTEM U COBOKYITHOCTEMH
Jorapu(pMUUECKUX ypaBHEHHM

100

OCHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
JIorapu(pMUUECKUX ypaBHEHHIMA

101

[Ipumenenue cucrem K
PELIEHNUIO MAaTEMATUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3In4HbIX
oOnacreil HayKH U peanbHOM
KU3HU, UHTEPIIpETaLUs
IIOJIYYEHHBIX PE3YJIbTATOB

102

[IpuMeHeHue cucrem Kk
PELICHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3aJ1a4 U3 pa3In4HbIX
oOnacreil HayKH U peanbHOM
JKU3HU, UHTEpIIpeTas




MOJIYYCHHBIX PC3YJIbTATOB

103

[IpuMeHeHre HEPaBEHCTB K
PELICHUIO MAaTEMAaTUYECKUX
3ajad ¥ 3a/1a4 U3 pa3In4HbIX
oOnacTeil HayKH U peaNbHOM
KU3HU, HHTEpIIpETaLUs
MIOJIyYE€HHBIX PE3yJIbTaTOB

104

KonTponbHast pabora:
"CHucTeMBbl pallMOHATBHBIX,
MppaIoOHAIBHBIX
MOKa3aTeNbHBIX U
JOTapu(PMUIECKUX
ypaBHeHUH"

105

PannonaneHbIE ypaBHEHHS C
rapameTpamu

106

PanmonanbHbie HEpaBEHCTBA C
napaMeTpamu

107

PanmonanbHbIe CHCTEMEI C
rnapameTpamu

108

HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109

HppanunoHanbHbIE CUCTEMBI C
rnapaMmeTpamu

110

IlokazarennHBIC YpaBHCHU,
HCpaBCHCTBA C IIapaMeTpaMu

111

[TokazarenbHbIe CUCTEMBI C
napameTpamu

112

Jlorapudmuueckue
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

113

Jlorapudmuueckue CUCTEMBI C
napameTpamu

114

Tpuronomerpuueckue
ypaBHEHHUs ¢ apamMeTpaMu

115

Tpuronomerpuueckue
HEpaBEHCTBA C apaMeTpamMu

116

Tpuronomerpuueckue
CUCTEMBI C TapaMeTpaMu

117

HOCTpOGHI/Ie 1 UCCICI0BAHUC
MaTeMaTUYECKUX MoJeleit
PCAIBbHBIX CI/ITyaI_[I/Iﬁ C




IMOMOILbIO YPAaBHEHH C
rapaMmeTpamu

118

[Toctpoenune u ucciaegoBaHue
MAaTEeMaTHYECKUX MOJIENIEN
peaNbHBIX CUTYALMM C
IIOMOIIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEN
peanbHBIX CUTYALMM C
ITIOMOIIIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

120

KonTtponpnas padota: "3agaun
¢ mapameTpamu"

121

[ToBTOpEeHue, 0600IICHNE,
CHCTEMAaTH3aIis 3HAHWH:
"VpaBHeHus"

122

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"YpaBuenus"

123

[ToBTOpEeHue, 0600IICHNE,
cHUCTEMAaTU3aIs 3SHaHUH
"VpaBuenus. CucteMbl
ypaBHEHHIT"

124

[ToBTOpEeHuUEe, 0600IICHNE,
CHUCTEeMaTH3aIlnsl 3HAHMI:
"Hepasenctna"

125

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allys 3HAHMI:
"HepaBenctna"

126

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allys 3HAHMI:
"HepaBenctna"

127

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alys 3HaHWHA:
"[IpousBonHas u e€
IpuMeHeHue"

128

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alys 3HaHMHA:
"[IpousBoaHas u e€
npuMeHeHue"




[ToBTOpEenue, 060061ICHNE,
129 CHCTEMAaTH3aIM 3HAHWM
"[IpousBosaHas u eé

npuMeHeHue"

[ToBTOpEeHue, 06001ICHNE,
130 CHCTEMAaTH3aIMs 3HAHWH
"NHTerpan u ero

npuMeHeHue"

[ToBTOpenue, o6o0IICHNE,
131 CHCTEMAaTHU3aLUs 3HAHHUI:
"OyHkuun"

[ToBTOpenue, o6o0IICHNE,
132 CHCTEMAaTH3aLUs 3HAHUN:
"®yakuun"

[ToBTOpEeHue, 0600IICHNE,
133 CHCTEMAaTHU3alMsI 3HAHUI:
"®yakuun"

Hrtorosast KOHTpoOJIbHASA

134 pabota

Hrtorosast KOHTpOJIbHASA

135 pabota

[ToBTOpeHue, 06o0IIECHNE,

136
cucTeMaTH3alys 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10




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

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeckoro anaiausa, 10 kimacc/
Mep3snsk A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuuei
[Togonbckoro B.E., O0mecTBO ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I111ecTBO
«M3parenscTBO «IIpocBemieHne»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penaxkuueit
[Toponbckoro B.E., O01mecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.Maremartuka. Anrebpa v Hayaia MaTeMaTUYECKOTO aHaau3a. Y TIIyOJIeHHbBIN
ypoBeHb: 10 kiacc: yueoHoe mocodue / A. I'. Mep3msik,

. A. Homuposckuii, B. M. [lonskoB: nox penakuuen

B. E. Ilogonbckoro. - M. : Benrana-I'pad, 2019.

2.Marematuka. Anredpa u Hayajaa MaTEMaTUYECKOTO aHaIu3a. Y II1yOJIeHHBIH
ypoBeHb: 11 kiacc: yuedHoe mocodue / A. I'. Mep3nsk, J{. A. Homuposckuii, B.

M. Tlonskos: nox pexakuueit B. E. [Togonsckoro. - M. : Benrana-I'pad, 2019.



3.I'ycena, lllyBaeBa: Marematuka. 10-11 knaccel. Kak nz0exxarb TUTHYHBIX
OLIMOOK NPH pelIeHn  ClIoKHbIX 3a7a4 - M. "l[IpocBenienue/Benara-I"pag" 2022
4 Mepansik, [TonsaxoB. Anredpa. 10 knacc. CamocTosTeNbHBIE U KOHTPOJIbHBIE

paboTtsl (yrayosennsiii)-M. "IIpoceemenne’2021

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

1.N3narensctBO «IIpocBenienne» WWW.Prosv.ru

2.®enepanus UatepHeT-o6pa3oBaHusi, CETEBOE 00bEIMHEHHE METOIUCTOB

www.som.fio.ru

3.Poccuiickast BepcHsi MeXIyHAPOIHOTO MpoekTa CeTh TBOPUSCKUX yUUTeNeH It-
n.ru

4.Poccuiickuii 001eoopa3zoBatenbhbiii [lopran www.school.edu.ru

5.Enunas komtekius nugpoBeIX 00pa30BaTeIbHBIX PECYPCOB
www.school-collection.edu.ru

6.DenepanbHblil IEHTP HHHOPMAITMOHHO-00pa30BaTEeNbHBIX PECYPCOB
www.fcior.edu.ru

7.Poccwmiickas anexkTponHas mkoia https://resh.edu.ru

8.00pazoBaTeNbHBIN MOPTAN JIs IOATOTOBKH K 3K3aMeHam https://sdamgia.ru/
9.https://alexlarin.net/

10.denepaibHbIif MHCTUTYT Teaaroruaeckux usmepenunii https:/fipi.ru/
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