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HOACHUTEJIBHAA 3AIIMCKA

VYuebHbIil Kypc «Anredpa W Hadalla MATEMATHYECKOTO aHaIM3a» SIBISETCS
OJIHUM U3 Haubojee 3HAYMMBIX B MporpamMMe cpenHero oOiero oOpa3oBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEeYMBACT WHCTPYMEHTAJIbHYIO 0azy s
M3YUYCHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyrod CTOpPOHbI, GOpMUpPYET
JIOTUYECKOE U a0CTPaKTHOE MBINLJICHUE O0YyYalolmuXcs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOCHUSI MH(POpMATHKH, 00IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
qucuuIiiH. B pamkax naHHOro ydeOHOro Kypca OOydaroliuecsi OBJIaJeBaloT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KoTopas (QopMyaupyeT CBOU
JTOCTH)KEHUSI B MaTeMaTUUeCKOl dopme.

VYueOHbIil Kypc anreOpbl U HadaJl MaTEMAaTHYECKOTO aHajIu3a 3aKjia/JbIBacT
OCHOBY Il YCHEIIHOTO OBJQJACHUS 3aKOHaMH (PU3MKU, XUMUH, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMI Pa3BUTHUS YKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJIIET OPUCHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJB30BaTh WX JUIS JNalibHEHIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XKU3HHU. B TO ke BpeMsi oBiajeHHWe aOCTPAKTHBIMU U JIOTUUECKHU
CTPOTUMH KOHCTPYKLUHSIMH aireOpbl M MaTeMaTHMYeCKOro aHaju3a pa3BUBAECT
YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTB, JOKAa3bIBATh
YTBEPKAECHUS C MOMOIIbI0 MHIAYKIMH U pacCykaaTh AEAYKTUBHO, HCIIOJIb30BaTh
00001IeHne W KOHKpPETH3allMio, a0CTparMpoBaHHE M aHAIOTHIO, (GopMupyeT
KpEaTUBHOE U KPUTUUYECKOE MBIILIJICHHUE.

B xone usyuenus ydebHoOro kypca «Anrebpa u Havala MaTeMaTH4Ye€CKOTO
aHanu3a» oOydYaronIvecs MOJy4YaloT HOBBIM OIBIT PEIIeHUs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEl peajbHbIX CUTYalluH,
UHTEpOpETallMd  MOJYYEHHBIX  pPEIICHUM, 3HAKOMATCS C  IpUMEpamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B NPHUPOJE, HAyKe UM HCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

VY4eOHblii Kypc o0JagaeT 3HAYUTEIBHBIM BOCIHUTATEIHHBIM TOTECHIIMAJIOM,
KOTOPBIM peanu3yeTcss Kak 4Yepe3 Y4YeOHbI Marepuall, CHOCOOCTBYHOUIUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crnenuduky ydeOHOM
NEeSATeNIbHOCTH, TpeOyromel MNpoJOKUTEIbHON KOHLUEHTPAMM  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocHoBe MmeTonuku oOydeHusi aireOpe M HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JIEATeIIbHOCTHBIA MPUHIIUI 00YUYEHUS.

B crpykrype yueOHOro kypca «Anrebpa W Hadalla MaTeMaTUYECKOIO
aHaJM3a» BBIICJICHBI CIEIYIOIIUE CONECPKATEIbHO-METOIuYeCKue JuHun: «Hucna
U BbruucieHus», «OyHkiuu u rpadukn», «YpaBHeHUs: U HepaBeHCTBa», «Hauana
MaTreMaTH4ecKoro aHanuza», «MHoOxecTBa U JIOTMKa». Bce OCHOBHbIE



COJIEPKATEIbHO-METOANYECKHE JIMHUMA HW3YyYaloTCd Ha TNPOTSDKEHWH JABYX JIET
o0y4yeHHUsT Ha YPOBHE CpPEIHEro oO0Iero o0pa3oBaHUs, €CTECTBEHHO IOTOJIHSIS
ApYT Apyra U MOCTENEHHO HACHIAsCh HOBBIMH TEMaMHU U paszjaenamu. JaHHBIHA
y4eOHBI Kypc SBISETCS HWHTETPATHUBHBIM, IIOCKOJIBKY OOBEAMHAET B cede
COJIEp)KaHUE HECKOJbKMX MaTEeMaTHUeCKHX AMCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPUS, MaTEeMaTHUECKUW aHAJIN3, TEOpUsS MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. Ilo Mepe Toro kak oOydwarouiuecss OBIIaJ€BalOT BcE Ooliee
[IMPOKUM MATEMaTHYECKUM allapaToM, Y HUX MOCIEeI0BaTeNIbHO popMHUpYyeETCs U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTH4YeCKyl0 MOJIeldb peallbHON
CUTyaIluH, IPUMEHATH 3HAHUS, TIOJYYCHHBIC TIPH M3yYeHHH Y4eOHOTO Kypca, AJs
pEeIIeHUs] CaMOCTOSITENTFHO COPMYIMPOBAHHON MaTeMaTHYECKOW 3aau, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxarenpHO-MeTOIUYECKasT JTHHUS «UWClia W BBIYMCICHUS» 3aBEpIIacT
(dopMupOBaHUE HABHIKOB MCIIOIH30BAHMSI JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAYaTo Ha YPOBHE OCHOBHOTO 001Iero oopasosanus. Ha ypoBHe cpeqHero o0Iiero
oOpazoBanmsi ocoboe BHUMaHHE  yaenseTcs (QOPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHUN, BKIIOYAIONIMX B CeOSl MCIOIB30BAaHUE Pa3IHMYHBIX
dopM 3amucu 4YWcia, yYMEHUE JejaTh NPUKHIKY, BBIIOJIHATH MNPUOIMKEHHBIC
BBIUMCIICHUS, OIEHUBATh YHCIOBBIC BBIPAKCHHS, padOTaTh C MAaTEMaTHUYCCKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYarolIMMCsI MHOXKECTBA HATypajbHBIX, IICIIbIX,
palOHANBHBIX W JCHCTBUTENBHBIX  YHCEN  JIONOJMHSIOTCS ~ MHOXECTBOM
KOMIUIGKCHBIX 9YHCell. B KaXIOM W3 O3TUX MHOXECTB pPacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My CIelnu(pUIeCKUe 3aJadd W OIEpaIMH. JeJICHUE HaIleo,
ONEPUpPOBAHUE OCTAaTKaMH Ha MHOXECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANTBHBIX W MPPAIMOHAIBHBIX YHCEN, apu(PMETHUICCKUE OIEpalliy, a TaKxKe
U3BJICUCHUE KOPHS HATypajJbHOW CTEIEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnarogapsi mociienoBaTeIbHOMY pPAaCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NPUMEHEHUS Ul PELICHUS pa3iNuHbIX 3a7a4
GopmMupyeTcsl mpeAcTaBlIeHue O €JUHCTBE MAaTeMaTUKU KaK Hayku U €€ poJiH B
HOCTPOEHUU MOJIENIe peaJlbHOTO MHpa, HIMPOKO MHCIOJIB3YIOTCS 0000IIeHrne u
KOHKpETH3aIHsl.

Jlunus «YpaBHEHHS W HEPABEHCTBa» pEaJIM3yeTCs Ha MPOTSHKEHUHU BCETO
oOyueHUs Ha YPOBHE CpeIHero oOmiero o0pa3oBaHMsA, MOCKOJIbKY B KaXIOM
pasnene Ilporpammbl MpenycCMOTPEHO pELIEHHE COOTBETCTBYIOUIMX 3ajad. B
pe3ynpTaTe OOydarouluecs OBJIAJCBAIOT Pa3jIMYHBIMM METOJAMU PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, IOKAa3aTeNbHBIX, JOTrapu(pMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPAaBEHCTB M CHUCTEM, a TaKXe 3ajad,
coJepKammx mnapameTpel. llodydeHHBIE YMEHHS UIMPOKO HCHOJB3YIOTCS MpHU
UCCleoOBaHUN (YHKIMI C TIOMOINBIO MPOU3BOTHON, MPU PEUICHUH MPUKIATHBIX



3a/1a4 U 3aj7]a4 Ha HaXOXJCHUE HauOOIbIINX U HAMMEHBIINX 3HAYCHUN (DYHKIUU.
JlanHas coqep:kaTebHas JUHUS BKIIOYAET B ceOsl Takke GopMUpPOBaHUE YMEHUMN
BBITIOIHATHL  pacu€Thl 1o  (dopmynaMm, MNOpeoOpa3oBaHusl  pallMOHATBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKXKE BBIPAKEHUM,
collepKallluX CTerneHu W Jorapudmsl. brarogaps uzyuyeHuro aiaredOpandecKkoro
Marepuaiga IMPOUCXOAUT  JalbHEWIEee  pPa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTIO MBIIUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HABBIKU JIETYKTUBHBIX
paccykjaeHud, pabOTbl C  CHUMBOJBHBIMH  (opMamu,  TpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJEC PAaBEHCTB M HEpaBeHCTB. Anredpa
npemiaraet d(PpQGeKTUBHbIE HMHCTPYMEHTBHI JUIS PEIICHHS TMPAaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HArJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

ConepxartenbHo-MeToAMYeCKass JuHUA «DyHKIMM W rpaduKu» TECHO
neperieTaeTcsa ¢ APYTUMU JIMHUSMU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3yuenue creneHHou,
NO0Ka3aTeNbHOM, TIOTapU(OMHUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoOB, UCIOJIH30BaHUEe (PDYHKIIMHA JUIsl PEIICHHS 3a7ay U3 JAPYyTuX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBS3aHO KaK C MAaTEMATHYECKUM AHAIM30M,
TaK W C pEIICHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOM OosblIoe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BBIpaXKaTh (HOPMYJaMU 3aBHCHMOCTH MEXKIY
pa3sNTUYHBIMU BETUYMHAMH, HCCIEOBATh TMOJYyYECHHbIE (PYHKIHUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi cojiepKaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaKaTh 3aBUCUMOCTHM MEXIY BEIMYMHAMU B
pasnmuuHON (opme: aHATMTHYECKOU, rpadudeckol u cioBecHOW. Ero msyueHue
CIIOCOOCTBYET Ppa3BUTHUIO aNTOPUTMUYECKOTO MBINIJICHUS, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETHU3AIINH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHUS «Hadama maTeMaTM4ecKOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTUYECKHX, TaK M MPUKIAAHBIX 3ajad,
JOCTYITHBIX OOYYaromIuMcsl, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTh CTPOUTH
rpaduku  CIOXKHBIX (GYHKIHMA, ONPEAENATh MX HauOONbIINE W HAUMEHBIINE
3HAYEHUSA, BBIYUCISTH TUIOMAAU (QUTYpP U OOBEMBI TEN, HAXOAUTh CKOPOCTH U
YCKOpeHus1 TmpoueccoB. JlaHHas conepkarelibHas JWHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOCHUS MATEMATHYECKUX MOJEJIEH pPEalbHbIX CHUTYyallui,
MO3BOJIAIET HAXOJWTh HAWIy4Ylllee pEUIeHWe B TMPUKIAAHBIX, B TOM YHCIE
COI[MATbHO-KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYE€CKOI0
aHaliu3a CIIOCOOCTBYET pa3BUTHIO aOCTpPaKTHOro, (OpMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOI'O MBbIIUICHUS, (OPMHUPOBAHUIO YMEHUN paClO3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O



BBIJIAIONINXCS Pe3yNbTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTHUA MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

CopeprkaTebHO-METOANYECKas TUHUS «MHOKECTBA M JIOTHKa» BKIIOUYACT B
ceOsl DJIEMEHTBl TEOPUM MHOXKECTB M MaTEMaTHYCCKOH JIOTMKU. TeopeThko-
MHO>KECTBCHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC NMIKOIBLHOW MaTeMaTHKH
U TIpeiaraloT HanOoJiee YHUBEPCAIbHBIM S3BIK, OOBEIUHSIONIMA BCE pa3JIeibl
MaTeMaTUKH H €€ TPWIOKEHUH, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYCCKUC
TUCIUIUIMHBL M WX TPWIOKEHUS B eAuHOoe Ienoe. [loaToMy BaxHO J1aTh
BO3MOXXHOCTh OOYyYaromeMycsi IOHUMAaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMCHHOW MaTEeMaTHUKH M HCIIOJIb30BaTh €0 JIJIS BBIPAXKCHUS CBOMX MBICIICH.
JlpyruM  BakKHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CJeAyeT NpH3HATh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CIIEJJOBAHHE OIpPeaeIEHHBIM
NpaBWJIaM  TOCTPOCHHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJICMCHTAMH
MaTEMaTHYCCKON JIOTUKHA CIIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIUICHHS
oOyJaroIuxcs, MO3BOJIIET UM CTPOUTH CBOU PACCYKJICHUS Ha OCHOBE JIOTUYCCKUX
npaBwI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIIIICHHS.

B yueOHOM Kypce «AnreOpa W Havajlla MaTEMaTHUYECKOTO aHajau3a»
NPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOT'O MOJECIHPOBAHHUSA, KOTOpPbIE MPU3BAHBI
CIIocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJIEIeil peanbHbIX
CUTYallMi, HWCCJIENOBAHUS 3TUX MOJEJIEH C TIOMOUIBIO armapara ajiredopbl u
MaTEMaTUYECKOTO aHaIN3a, WHTEPHpPETaluHu TOJIYyYEHHBIX pe3ynbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIM U3 Pa3eioB MPOTpaMMBbl, TOCKOJIbKY BECh MaTEpHall
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCs i pelieHus MpUKIaAHbIX 3amad. [lpu
pPEIICHHH  pealbHbIX  MPAKTHYECKUX  3a7ad  oOydaromipecss  pa3BHBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000ImaTh M  KOHKPETH3UPOBATh  IpoOJeMy.
JlestenbHOCTE 1O  (OPMHPOBAHUIO HABBIKOB PEIICHUS TPHUKIATHBIX 3a/1a4
OpraHU3yeTCs B MPOIIeCcCe U3yUEHHUs BCeX TeM y4eOHOTO Kypca «Anredpa 1 Hadasa
MaTEeMaTUYECKOTO aHaJInu3a».

Ha w3ydenune yueOHOro kypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 gaca B Heaenmo), B 11
kiacce — 136 gacos (4 yaca B HEJEIIO).



COAEPXAHUE OBYUYEHUA
10 KJIACC

Yucaa 1 BbIYMCICHUS

Panmonanbabie uncina. OOBIKHOBEHHBIE W JACCSTUYHBIE APOOH, MPOIEHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. [Ipumenenue apoOGell U MPOLEHTOB IS
peLIeHUs NIPUKIIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEalbHON KU3HU.

JlelicTBUTeNbHBIE 4YHMCHA. PalMoHanbHbIE U HUPPAMOHATIBHBIE YHCIA.
ApudmMeTnyeckre  omnepanuu ¢ JeWCTBUTEIBHBIMU  4uCIaMU.  MoOmyJib
JIEUCTBUTEIILHOTO YUCJIA U €ro cBoMCTBa. [IpubnuikéHHbIC BBIUMCICHHUS, TIPABUIIA
OKpYTIJICHUS, MPUKHUJIKA U OLICHKA pe3yIbTaTa BEIYUCICHUI.

Crenenp ¢ 1nensiM nokaszarenem. bunom Herorona. HMcenonb3oBaHue
noaxoAsmIe (GopMbI 3aNUCH ACHCTBUTEIBHBIX YHUCEI NIl PEIISHUs TPAKTHIECKUX
3a71a4 ¥ MPE/ICTaBICHUS JaHHbIX.

ApudmMeTrndeckii KOpeHb HaTYpPaJIbHOM CTEIICHH B €T0 CBOMCTBA.

Crenenp ¢ palMOHAJbHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
NEHCTBUTENBHBIM MOKA3aTEIEM.

Jlorapudm umcma. CpoiictBa mnorapudma. JlecsITUUHbIE M HaTypalIbHBIC
Jorapu@mel.

CuHycC, KOCHHYC, TAHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUA U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHusA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHS U ypaBHEHUsA-clielcTBUS. HepaBeHCTBO,
pelIeHrne HEPaBEHCTRA.

OCHOBHBIE METOIBI PEIICHUS LETBIX U IPOOHO-PANMOHATBFHBIX YPaBHEHUN U
HEpaBEHCTB. MHOrO4YJICHBl OT OJHOW MEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOrOWIeH ¢ ocrarkoM. Teopema be3y. MHorowiensl ¢  LEIBIMH
koappunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCITOBBIX BBIPAKEHUHN, COEPKAIIMX CTETICHN U KOPHH.

HppaunonanbHbie YpPaBHEHUS. OcHoBHbIE METO/IbI peleHus
UppallMOHAIBHBIX YPAaBHEHUIA.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PEIICHHS MOKa3aTEIbHbBIX
YpPaBHEHUH.

[IpeoOpazoBaHue BRIpAKEHU, COIEpKAILIUX JIOraprU(MBI.

Jlorapudmuyeckue YpaBHEHHUS. OcHOBHBIE METO/IbI peleHus
norapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKHE bopMyJIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHHI. PellieHne TpuroHoMeTpu4eCKUX YpaBHEHUM.



Pemienue cucrteM IMHENHBIX YpaBHEHMH. Marpuma CUCTEMBI JMHEHMHBIX
ypaBHeHu#. Omnpexnenurtens MaTpUIbl 2X2, €ro TE€OMETPUYECKHI CMBICI U
CBOMCTBA, BBIYMCIEHHUE €r0 3HAYCHUS, IPUMEHEHUE OIPENECIUTENS I PELICHUS
CHUCTEMBI JIMHEWHBIX YypaBHEHUU. PellleHuWe NpUKIAaIHBIX 3aJad C IIOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHUU. lccienoBaHue MOCTPOCHHOM MOJACIU C
ITIOMOIIBIO MaTPHI] U ONIPEIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEATbHOM CUTYalMd C ITOMOIIBIO
YPAaBHEHUU U HEpPaBEHCTB. lIpuMeHeHHe ypaBHEHHMI U HEPABEHCTB K PEILLICHUIO
MaTEeMaTUYEeCKUX 3aJad M 3aJad W3 Pa3juyHbIX 00jlacTeld HayKM U peajbHOM
AKU3HU.

DYyHKIUHN U TPaPUKH

OyHkius, crnocoObl 3amanus (yHKIUU. B3aumMHo oOpaTHble (QYHKIMH.
Komnosunust ¢yskiuit. I'paduk  pyHkimm. DnemeHTapHble MNpeoOpa3oBaHUs
rpaduKoB ¢ yHKIUH.

OO6nactp ompenenaeHUss 1 MHOKeCTBO 3HaueHuil ¢yukuuu. Hynu QyHxium.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe M HeuéTHBIe pyHKUMU. [lepuoanueckue
¢ysakiuu. TIpomMexxyTKu MOHOTOHHOCTH (PYHKIIMM. MakCUMyMbl U MUHUMYMBI
dbynkuuu. Hanbospiiee 1 HauMeHbllee 3HaueHus GPyHKIIMU Ha TTPOMEKYTKE.

Jlunelinasi, KBajpaTUyHass W JPOOHO-IMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX IPaPUKOB.

Crenennast GyHKIMS ¢ HATYypaJIbHBIM U II€JIbIM TOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTEMEHM Kak (PYHKIUU OOpaTHOU
CTEIEHH C HaTypaJbHbIM [TOKA3aTEJIEM.

ITokazarenbHass u norapudmMuueckas (GyHKIIMH, WX CBOMCTBA M TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUH TSI PEIICHUS ypaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(YHKIMI YUCIIOBOTO apryMEHTa.

QOYHKIMOHAIIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpoleccax M SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havaja MaTeMaTH4eCKOro aHAJIM3a

[TociieqoBaTeIbHOCTH, CHOCOOBI 3aJaHUs IIOCJIEIOBATEIBLHOCTEH. MeTon
MaTeMaTU4eCKOn UHIYKLUH. MOHOTOHHBIE U OrpaHUYECHHbBIE
MIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MaT€MaTHYECKOI'O aHajau3a Kak
aHayn3a 6ECKOHEYHO MAaJIbIX.

ApudmeTrnueckas u reoMeTpuueckas mporpeccuu. beckoneuno yobiBaromas
reomerpudeckas mporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH TeOMETPHYECKOU
Mporpeccuu. JINHENHBIA U 3KCIIOHEHINAIBHBIA pOCT. Yucno e. @opmyna ClI0KHbIX
IIPOLIEHTOB. Mcnosb30BaHWE NPOTPECCHM UL PELICHUS peajbHbIX 3a1ad
MPUKJIAAHOIO Xapakrepa.



HenpepoiBubie ¢yHkiuun u ux cBoiictBa. Touku paspbiBa. ACHUMIITOTHI
rpaduxoB Qynkuui. CBoiicTBa (yHKUMHA HENpEepbIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul pPELICHHWS HEpaBeHCTB. IIpuMeHEHHE CBOWCTB HENPEPBIBHBIX
GyHKUMN 1151 penieHus 3a1a4.

IlepBas u Bropas npousBojHble PyHKIMU. OnpeaeneHrue, reoMeTpUUeCKUil U
(u3MUeCKUil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QYHKIUH.

[IpousBoAHBIE  AJNEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cymMmBbl,
MPOU3BEACHUS, YACTHOT'O U KOMITO3UIIMH (PYHKIUH.

MHoxecTBAa U JIOTMKA

MHo)XecTBO, oOllepaluy HaJ MHOXKECTBAMU M HMX CBOMCTBa. JluarpaMmsl
Oiinepa—Benna. IlpuMmeHeHHE TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  JUis
ONMCAaHUA pPEaJbHbIX IIPOLECCOB W SABJICHUW, NPU PELICHUM 3a4ad U3 APYTUX
y4eOHBIX TTPEIMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yucja ¥ BBIYMCIEHUSA

Harypanbubie u nenvie yucna. [I[puMeHeHrne MpU3HAKOB JAEITUMOCTH IEIbIX
yrices, HanOopimii oouuii neautens (mamee — HOJ]) m HamMeHbliee oOimee
kparHoe (manee — HOK), ocrarkoB mo moayito, anropurMa EBkinaa s perieHus
3aJa4 B IEJIBIX YHCIaX.

KommuiekcHple umcna. AnreOpandeckas M TpPUTOHOMETpUUYecKas (HOPMBI
3alUCH KOMIUIEKCHOTO dYHCiIa. ApuPMETHYECKHE OIepalui C KOMIUICKCHBIMU
guciaamMu. M3o0paxkeHrWe KOMIUIEKCHBIX 4YHCEI Ha KOOPJIWHATHOW IIIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHn M3 KOMIUIEKCHOTO uucia. lIpumenenue
KOMIUTIEKCHBIX YHCEI JIJIs perieHrs GU3NIECKUX U TEOMETPHICCKUX 3a/1a4.

YpaBHeHUA U HEPABEHCTBA

CuctemMa ¥ COBOKYIHOCTh YpaBHEHUM W HEPaBEHCTB. PaBHOCHUJIbHBIC
CHUCTEMBI U CUCTEMBI-CJIEJICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHM €  TMOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyecKux HepaBeHCTB.

OCHOBHBIC METOJbI PCIICHHWS TIOKa3aTeNbHBIX W JOrapu(pMUICCKHX
HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUST UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM W COBOKYMHOCTEH pallMOHAJIbHBIX,
HMppalMOHAIBHBIX, TTOKA3aTEIbHBIX U JOTApU(IMHUIECKUX YPABHCHUH.

YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMHU.



IIpumeHeHne  ypaBHEHMH, CHUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJady M3 pa3IMYHbIX 00JacTel HAayKu M pealbHOU
KU3HU, MTHTEPIPETALUS [TOTyYEHHBIX PE3YIIbTATOB.

DYyHKIUHN U IPapuKH

I'padpux xomnoszunuu Qyukuuii. ['eomerpuueckue o0pas3pl ypaBHEHHH U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue pyHKIMH, X CBONCTBA U IPpaUKH.

I'paduueckne meronpl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METObI PELIECHHUS 3a]1a4 C TapaMeTpaMH.

Ucnonb3oBanue rpadukoB (QYHKIUN Ui HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEIIEHUH 3aJad U3 APYTHX y4eOHBIX
MIPEAMETOB U PEATLHOM KU3ZHMU.

Havana MmaTeMaTH4eCKOro aHajamusa

[IpumeneHnue MpoU3BOAHON K MCCIIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH U
sKcTpeMyMbl.  Haxoxxaenue  HauOosbIIero M HAUMEHBIIEro  3HAaYeHUM
HENPEephIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON 71 HAXOXKAECHUS HAWJIY4IlEero pEeueHus B
OPUKIAOHBIX 3aJa4yax, JJig OIpENEJIeHHs] CKOPOCTM W YCKOpPEHHMs IpoIlecca,
3a1aHHOTO (hOPMYJION MU TPaPUKOM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. llepBooOpaszHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia Haxox1eHus TepBOOOPA3HBIX.

HuTrerpann. ['eomeTpuueckuii CMBICJI WHTETpaJa. Brruucnenue
ompenenéHHoro uHTerpana mo gopmyne Hetotona-JleliOnua.

[Ipumenenue wHTErpaia O HAXOXKICHUS IUIOMAAEH TUIOCKUX (GUTYp U
00BEMOB T€OMETPUUYECKHUX TEJL.

[Ipumepnbr pemenuii auddepeHIuanbHbIX ypaBHEHUNH. MaTemMaTudeckoe
MOJIEJIMPOBAaHUE peaTbHBIX TPOIECCOB C MOMOMLIBI0 U depeHnaIbHbIX
YpPaBHEHUM.



INTAHAPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEGBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBI VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh IPAXKJAHCKOM MO3UIIMU 00YUAIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIE€HA  POCCHUHCKOro  oOIecTBa,  MPEACTABICHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
OpoIeayp TpaXkJaHCKOro ooOimectBa (BbIOOpPHI, OMPOCHI M JAPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIUSAMU U HA3HAYCHHEM,

2) NaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCUICKOM TPaKIaHCKOW MJACHTUYHOCTH, YBOKCHHS K
MNPOIUIOMY M HACTOAIIEMY POCCUHUCKONW MaTE€MaTHKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MAaTEMAaTUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTH)KCHUH B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapozaa, cHhOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO IMOBEACHUS, CBSI3aHHOIO C MPAKTUUYECKUM
NPUMEHEHUEM JOCTHMI)KEHUN HAayKd U JICSITEIbHOCTHIO YUYEHOrO, OCO3HAHHUE
JUYHOTO BKJIaJa B MMOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTHYeCKOTO0 BOCITHTAHMS

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKIIOYas SCTETUKY MAaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHU, BOCTIPUUMUYUBOCTD
K MaTeMaTUYECKUM acIleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA,;

5) pu3HvecKoro BOCHUTAHUS

chOpMHUPOBAHHOCTh YMEHHUS TNPHUMCHSATh MaTEMaTHYEeCKWE 3HAHHS B
HHTEpecax 3I0pOBOTo U 0e30macHOro 00pas3a KU3HU, OTBETCTBEHHOES OTHOIIICHHUE K
CBOEMY 3I0pPOBBIO (30pOBOE MHTaHHE, COATAaHCUPOBAHHBIM PEXKUM 3aHITHH U
OTIbIXa, peryispHas (u3HUecKas aKTHBHOCTH), (PH3UYCCKOE COBEPIICHCTBOBAHME
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JIE€SITEILHOCTHIO;

6) TPyA10BOro BOCIIMTAHMS ;

TOTOBHOCTh K TpPYyAYy, OCO3HaHHWE IIEHHOCTH TPYAOJIOOUs, HHTEpeC K
pa3nu4yHbIM  cepaM  TPO(ECCHOHAIBHON  JEATEIbHOCTH, CBS3aHHBIM  C
MaTeMaTHKOW W €€ NPHIOKEHUSMH, yYMEHHE COBEpPIIaTh OCO3HAHHBINA BBHIOOD
Oymymier mpodeccuu W peannu30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTH W CIIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHHMIO  H
caM0o00pa30BaHUI0 Ha MPOTSHKEHUH BCEH JKM3HHM, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKUX 3a7a4 MaTEMaTHUCCKOM HAPaBICHHOCTH;

7) 3KOJIOrH4€CKOr0 BOCIIUTAHUSA:

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKON KyIbTYPHI, IOHUMAHHE BIUSHHS
COIHATbHO-D)KOHOMHYECKUX MPOLECCOB HAa COCTOSHHE MPUPOIHOM M COIHAIbHOM
Cpefibl, 0CO3HAHME TII00AIBHOI0 XapaKTepa dKOJOTHUYECKUX MPoOIeM, OpUEHTAITUS
Ha MPHMEHCHME MAaTeMaTHMYCCKUX 3HAHMH Ui pelmICHWs 3adad B OOJIACTH
OKpYJKaloIleld Cpeapl, IUIAHUPOBAHHME ITOCTYIIKOB M OIIEHKM HX BO3MOXKHBIX
HOCJIECTBHI JJIs1 OKPY KAIOIIEH CPEIBI;

8) HeHHOCTH HAYYHOTO MO3HAHMSI:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM M  OOINECTBEHHON  MPAKTUKH, IOHUMaHHE
MaTeMaTHYECKOM HAyKH Kak CGepbl YeIOBEYECKON IeATEIBHOCTH, JTaloB eé
pasBUTHS W 3HAYAMOCTH JUIS PasBUTHS LUBUIM3ALNH, OBJAICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOH KyIbTYypol KaK CpEICTBOM IIO3HAHHSA MHUDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYID W HCCIEIOBATEIbCKYIO JIEATEIBHOCTD
MHIUBUIYaAIbLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBepPCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Ba3oBble JJoruueckue J1eicTBUA:

BBISIBIIATh U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TMOHSATHH, OTHOUICHUH MEXIy MOHATUAMHU, (OPMYIUPOBATH
OTIpEJICIICHNs] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(HUKAINH,
OCHOBaHUS JIJIs 0000IICHNS M CPAaBHEHHMSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A,

BOCIIPUHMMATh,  (HOPMYIUpPOBaTh W  NPEOOpPa3OBBIBATH  CYXKIICHUSA:
YTBEPAUTENbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSX, Mpeiaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW M IPOTUBOPEUNI;

nenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUCHUI, YMO3aKIIOYEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUI
(psiMBIE ¥ OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIMIO, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IbI,

BBIOMpaTh CIMOCO0 pemeHuss ydeOHOW 3amauu  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHMS, BbIOMpaTh  HauboJee  MOAXONAIIUA C  y4€ToM
CaMOCTOSITEIILHO BBIZICIICHHBIX KPUTCPHUEB).



Ba3oBble ucciienoBarTebckme 1eiicTBUS:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUI HMHCTPYMEHT IO3HAHUS,
(GopMynupoBaTh  BOOPOCH,  (PUKCHUpYIOIIME  MPOTHBOpPEYUE,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH T'MIIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENbHO CIUIAHUPOBAHHBINA HSKCIIEPUMEHT, UCCIEAOBAHKE
M0 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, IIpoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMHU;

CaMOCTOSATENLHO (POPMYIHPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yibTaTam
MPOBEIEHHOTO  HAOJIOJIEHUs,  UCCIENIOBaHUS,  OLICHUBATh  JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 0000IICHMIA;

IPOrHO3MPOBATH BO3MOKHOE pAa3BUTHE IIpoOllecca, a TakKe BbIABUTATH
MPE/IIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ ungopmanmei:

BBISIBJIATH JAePUIMTH WHPOpPMAIMH, JAHHBIX, HEOOXOJAMMBIX Ui OTBETa Ha
BOMIPOC U JIJISI pEIICHUs 3a/1a4H,

BHIOMpaTh WH(MOPMAIIMIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, AaHATU3UPOBATH,
CUCTEMAaTU3UpPOBaTh M HMHTEPIPETUPOBATh HMH(DOPMAIMIO PA3NUUYHBIX BUIOB U
dbopm mpeacTaBIeHNUS;

CTPYKTYypUpOBaTh MHGOpPMALMIO, NPEJICTaBIsATh €€ B pas3iIudHbIX (opmax,
WJUTFOCTPUPOBATh IpadUuecKH,

OLIEHUBATh Ha/1EKHOCTD UHpOpMaLUU o CaMOCTOSITEIILHO
c(OpMyJIUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBeEpPCaJIbHbIe YUeOHbIe 1elCTBUS

OO0menmue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBHIMHU H
HeIsIMH OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX U THCHBbMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS IO XOAYy PEIICHHUs 3a7aduH,
KOMMEHTHPOBATh MOJYUYCHHBIN pe3yJbTarT,

B XOJIe OOCYXKJICHHS 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
MpoOJeMbl, peIIaeMo 3ajayd, BBICKA3bIBaTh UJEH, HAIEJICHHBIE Ha TOHUCK
pEIlICHHs, COIMOCTABISATh CBOM CYXJACHUS C CYXICHHSIMH JAPYTMX YYaCTHHUKOB
nauajora, oOHapy>KMBaTh Pa3IMYUe W CXOJICTBO TO3HUIIMHA, B KOPPEKTHOH (opme
(hopMyIIHpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHUS,

MPEACTABIATh PE3YyNbTAThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, UCCIETOBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATH (POpMAT BBICTYIUICHUS C Y4E€TOM 3a/ad
MpEe3eHTAIuU U 0COOCHHOCTEN ayAUTOPHUHU.

PeryasiTuBHbIE YHUBepCcAJbHbIE YUeOHbIE /1eiicTBUSA



Camoopranusanus:

COCTaBJISAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO pEIeHUs C
YIE€TOM UMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHU ¢ yYETOM HOBOW MH(OpPMALIUU.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHU  TIO3HABAaTEIbHOW  pedIieKCMM  KakK  OCO3HAHHS
COBEPIIIAEMBIX JICWCTBUIN W MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
croco0aMu CaMOIPOBEPKH, CAaMOKOHTPOJIS TMpoIlecca M pe3yibTaTa PEIICHHS
MaTeMaTUYCCKOH 3a1auH;

NPEIBHICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a]a4H,
BHOCHUTBH KOPPEKTHBBI B JCATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HaHJCHHBIX ONMNOOK, BHISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHITH PUYHHBI
JTOCTIKEHUS WM HEJOCTH)KCHHS PE3yJbTaTOB JCATEIBHOCTH, HAXOAWTh OIIHUOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eSITEJILHOCTD!

MIOHMMAaTh M WCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYaTbHOM
paboThl mMpu pemeHuu Yy4eOHbIX 3ajad, MPUHUMATh I1eIb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pachpenessiTh
BUJIBI pabOT, JIOroBapwBaThCs, OOCYXJaTh MPOLECC U Pe3yiabTaT pabdoTHI,
000011aTh MHEHHUS HECKOJIBKUX JIFOIEH;

y4acTBOBAaTh B IPYMIOBBIX (GopMax paboTel (0OCyXkaeHHS, OOMEH MHEHHH,
«MO3TOBBIE IITYpPMBI» H WHBIE), BBHIIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOMU JCHCTBUS C JPYTMMU 4WICHAMHU KOMAaH[bl, OIICHHBATh
KauecTBO CBOET0 BKJaJa B OOMIMN MPOAYKT MO KPUTEPUAM, CHOPMYITHUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy ob6yuenuss B 10 kuacce oOyd4aromuiics MOTYyYHUT CIETYIONTUE
MPEIMETHBIE PE3YNIbTAaThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMMmbl y4eOHOTO
Kypca «Anre0pa 1 Havajla MaTEeMaTUYECKOTO aHaTNu3a»:

Yucaa ¥ BbIYHCTEHUS

CBOOOJTHO OMEPUPOBATH TOHATUSIMHU. PAMMOHAIBLHOE YHCIO, OCCKOHEUHAs
nepuogudeckass apo0b, TPOIEHTHI, HPPANHOHATBLHOE YHCIO, MHOXXECTBA
PaIMOHAIBHBIX U IEHCTBUTEIHHBIX YUCEN, MOYJb JCHCTBUTEIHHOTO YHCTA,

MPUMEHSATh JPpOOW ¥ TPOIEHTHI JUIS PENICHHWS MPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEaIbHOM KU3HH;

MPUMEHSTH MPUONMKEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OIICHKY pe3yJIbTaTa BBIYHCIICHUN;



CBOOOJHO ONEpUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM I0Ka3aTeleM,
MCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aMUCH NEUCTBUTENBHBIX YHCEI ISl pEeLIeHUsS
MIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS 1aHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUYECKUN KOPEHb HATypalbHOMU
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENIEHb C PALlMOHAIBHBIM MTOKa3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMM. JIorapud™m UHCHa, ACCATHYHBIE U
HaTypaJibHbIE JIOTapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCMHYC, TAHT'€HC, KOTaHTE€HC
YUCJIOBOI0 apryMEHTA,

ONEPHUPOBATH MOHATUSAMU. APKCUHYC, apKKOCHUHYC U apKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUS ¥ HEPABEHCTBA!

CBOOOJTHO OIEPUPOBATH MOHITHIMHU: TOXJJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPAaBHEHUS U YPaBHEHUSI-CIIEACTBUSA, PABHOCHIIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl PEUICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMI, MPUMEHITh METOJ HWHTEPBAJIIOB I PELICHUs
HEPaBEHCTB,

CBOOOJHO OMEPUPOBATH MMOHSATUSAMH. MHOTOYJIEH OT OJHOW MEepeMEHHOM,
MHOTOWIEH C MeIbIMH KO3(p(GUIMEHTaMH, KOPHM MHOTOWIICHA, NPUMEHSITh
JIeJIEHUE MHOTOWIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
IUISL PELLICHUS 3a/1ay;

CBOOOJHO ONEPUPOBATHh TOHIATHSAMHU: CHUCTEMAa JIMHEWHBIX YpaBHEHHI,
MaTpHIlA, ONPEAEIUTENIb MATPUIBl 2 X 2 U €ro TeOMETPUYECKUN CMBICT,
UCIIOJIb30BaTh CBOMCTBA OMpeAenuTeNss 2 X 2 Juisi BBIYMCICHHS €ro 3HayeHus,
OPUMEHATh ONPENENUTENN ISl PEUIEHUs CUCTEMbl JIMHEWHBIX YpPaBHEHUH,
MOJIEIUPOBATh pPeAIbHbIE CUTYAIIMU C TOMOIIbIO CUCTEMbI JTMHEUHBIX YpaBHEHUH,
HCCIIEI0BATh ITOCTPOCHHBIE MOJEIM C IOMOINBI0 MAaTpUIl U OIPEACIIUTEIIEH,
MHTEPIPETUPOBATH MMOJTYYECHHBIN pe3yybTarT,;

UCIIONIb30BaTh CBOWCTBA JCHCTBUNA C KOPHAMH A TpeoOpa3oBaHUS
BBIPKECHU;

BBITIONTHATH MPE0OPa30BaHMS YUCTOBBIX BRIPAKECHHM, COAEPIKAIUX CTETICHH C
palMOHAJIbHBIM [MOKa3aTelIeM;

HCIOJIb30BaTh CBOICTBa aorapumMoB JUISL npeoOpa3oBaHUs
norapu(MUYECKUX BBIPAKCHUIA;

CBOOOJHO ONEpUPOBATh MOHATHSIMH: HWPPALUOHAIBHBIE, IMOKa3aTelIbHbIE U
norapuMuYecKre ypaBHEHHUS, HAXOJIUTh UX PEIICHUS C TOMOIIbIO PABHOCUIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIAS IPOBEPKY KOPHEH;



MPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKHE GOPMYIIBI i TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOIHO OMEpUPOBATHh MOHITHEM. TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HeoOXoAuMmble  (GOpPMYNIbl  JUISi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHCHUN;

MOJICTMPOBAaTh pealbHBIE CHUTyalldd Ha S3bIKe anreOphl, COCTaBIATH
BBIDQKCHUSA, YpaBHEHHs, HEPAaBEHCTBA IO YCIOBUIO 3a/Jadyd, WCCIEI0BATh
MOCTPOEHHBIE MOJICIIN C UCTIOIH30BAHUEM afiapara aiareopsl.

DYyHKIUHN U TPAPUKHU:

CcBOOOIHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSI, CTIOCOOBI 3a1aHus (QPYHKIINH,
B3aMMHO oOOpaTHble (QYHKIMH, KOMMOO3UIUsA (GyHKUUNA, Tpaduk QyHKUIHUH,
BBITTOJTHATH dJIEMEHTapHbBIE IpeoOpazoBanus rpadpukoB GyHKINH;

CBOOO/IHO OIEPHPOBATh TOHATHUSAMHU: OOJACTH OMpPENEICHUS W MHOXECTBO
3HaYeHW (PYHKINU, HYTU QYHKIIMHA, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOO/JIHO OINEpUPOBaTh TMOHATHSIMH. YETHBIE M HEYETHBIC (YHKIIHH,
NepuoINYecKue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBI U
MUHUMYMBI (QYHKIIUY, HauOoiblllee W HaWMEHbIee 3HaYeHUEe QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OTMEPUPOBATH MOHATUSIMH: CTENEHHAss QYHKIMS C HaTypalbHBIM H
[EeJBIM TOoKa3aTeneM, Ipa@uK CTeneHHOW (YHKIMU C HATypajdbHBIM U IEIbIM
nokaszareseM, rpaduK KOpHs N-O CTENeHW Kak (PyHKIMH OOpAaTHOM CTENEeHH C
HATypaJIbHBIM IMOKA3aTENIEM;

OMEepUpOBAaTh TOHATUSIMU. JUHEWHAs, KBaJpaTUyHas U JPOOHO-IIMHEHHAS
(GYHKIIUH, BBITIONHATH 3JIEMEHTApPHOE UCCIIEA0BAHUE U MIOCTPOCHUE UX TPA(UKOB,

CBOOOJTHO OMEPUPOBATH MOHATUSMU: TOKa3aTellbHAas W JorapupMuyeckas
GbyHKIMM, WX CBOWCTBA W TpadUKH, HCIOJIB30BaTh MX TpadMKd JJIs pElICHUS
YpaBHEHUM;

cBOOO/IHO ONEpUPOBaTh TMOHATUSAMU: TPUTOHOMETPHUYECKAsT OKPYXKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIUI YHCIOBOTO apryMEeHTa,;

UCMOJb30BaTh TIpaduku (QYHKIUH A8  HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW NpU PEUICHUH 3aJad U3 JPYrHX Y4eOHBIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/ly BETUYUHAMU;

Hayana maTeMaTH4ecKOro aHAIU3a:

cBOOOIHO ONEPUPOBATH MOHATUAMU. apuMeTHUecKas M TeOMeTpHuUecKas
nporpeccusi, 06CKOHEYHO YOBIBAIOIasi T€OMETPUYECKasi MPOTrpeccHsi, TMHEUHBIN U
AKCMOHEHLIUATBHBIA POCT, GOopMylia CIOKHBIX MPOICHTOB, UMETh MPECTABICHNE
O KOHCTaHTE;

UCTIOJIB30BaTh MPOTPECCHH ISl PELICHUS pealbHBIX 3a7ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATHSIMH: MOCIIEI0OBATENBHOCTbD, CIIOCOOBI 3a/1aHUS
MOCJIEIOBATENbHOCTEW, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEI0BATEIBHOCTH,
MIOHUMAaTh OCHOBBI 3apOXACHUS MATEMaTUYECKOrO aHaluM3a KakK aHajiu3a
0OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPUPOBATH TMOHITUAMH. HENPEPhIBHbIE (YHKIUU, TOYKH
pa3psbiBa rpaduka GyHKIMH, aCUMITOTHI Tpaduka QyHKINH;

CBOOOJHO OIEpPUPOBATH MOHATHEM: (YHKLHS, HENpEpbIBHAS Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN ISl peLICHUs 3a/1ay;

CBOOOJTHO OMEpPUpPOBATh MOHATUAMM. TEpBasi W BTOpas MPOU3BOJHBIC
$yHKIMY, KacaTtenabHas K rpaduky ¢ yHKINH;

BBIYUCIISATH POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YaCTHOTO M KOMITO3HIIMH
IBYX (YHKIIUH, 3HaTh MPOU3BOHBIC JIEMEHTAPHBIX () YHKITUH;

UCIIOJIb30BaTh T€OMETPUUYECKHN W (U3MUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA!

CBOOOJTHO ~ ONEpUPOBATH  MOHSTHSMHU:  MHOXECTBO,  OIEpaluud  Haj
MHOKECTBAMH,

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis ONMCaHUsl PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 APYTUX yUeOHBIX MIPEIMETOB;

CBOOOJHO OMEPUPOBATH MMOHSATUSMHU. OIPEACICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 00BEKTa, I0KAa3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce oOydaroIMiics MOJYYUT CICIYIOIIHNE
IpEeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hauajga MaTEMaTHYECKOTO aHAIHM3a» .

Yucia v BBIYMCICHUA:

CBOOOJHO ONEpUPOBATh IOHATHAMM. HATypaJIbHOE M LEJIOE YHCIIO,
MHOXECTBA HATypaJbHBIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPHU3HAKU JETUMOCTH
uenbix yucen, HOJ[ u HOK HaTypalibHBIX yucen sl pelieHus 3a1a4, IPUMEHSTh
anroput™m EBKinna;

CBOOOJHO OINEpPUPOBATH IOHATHUEM OCTaTKa MO MOAYJIIO, 3alUChIBAaTh
HaTypaJibHbIC YHCJIa B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJIHO ONEpPUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEJCTaBIATh KOMIUIEKCHBIE YKCIIa B alreOpandeckoud u
TPUTOHOMETPUYECKOU (hopMe, BBIMOIHATH apU(PMETHUECKHE ONEpali C HUMHU U
M300pakaTh Ha KOOPJAUHATHOMN TUIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMNEPUPOBATh MOHSITUSMH. HUPPALMOHAIBHBIC, TOKa3aTeIbHBIE U
norapu@MUYEcKe HEPABEHCTBA, HAXOJIWTh UX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIbHBIX MIEPEXOJIOB;

OCYILECTBIIATH OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSITh  HEOOXOAuWMbIe  (QOPMYJIbl ISl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMHU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW pallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YypaBHECHUN U HEPABEHCTB,

pelarthb paloHaIbHbIE, UppaloHaIbHbIE, IMoKa3aTeJbHbIE,
gorapumuyeckue W  TPUTOHOMETPUUYECKHWE YpPaBHEGHHS W  HEPABEHCTBA,
cojepkaliyie MOAYJIU U mapaMeTphl;

MPUMEHATH rpaduuecKkrue METOAbI JIsl PEIICHUS] YPaBHCHUN U HEPABEHCTB, a
TaKXe 3a71a4 C MapaMmeTpamy,

MOJCIMPOBATh peallbHbIe CUTyalluh Ha SI3bIKE alreOphl, COCTaBJISATH
BBIPAXKCHMS, YPAaBHEHHUsI, HEPABEHCTBA U HUX CHUCTEMBI II0 YCJIOBHIO 3aJayH,
UCCJIEJIOBAaTh IIOCTPOCHHBIE MOJICIM C MCIOJIb30BAaHMEM allapara aiareOpsl,
UHTEPIPETUPOBATH NOJTYUYCHHBIN Pe3yJibTaT.

DOYyHKUMH U TPAPUKH:

CTpOUTHh TpadUKHd KOMITO3UIIMA (DYHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICAOBAHUS M CBOMCTB KOMIIO3UIIMH ABYX (DYHKITHIA;

CTPOWTH TEOMETpPHUYECKHE oOpa3bl yYpaBHCHMH M  HEPABEHCTB  Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJHO  OMEPUPOBATH IMOHATUAMHU: TpadUKd TPUTOHOMETPUUECKUX
byHKIHH,

NPUMEHATh (QYHKIUH I MOJICIHMPOBAHUS UM WCCICIOBAHUS PEaNbHBIX
MPOLIECCOB.

Hauajga MmaTeMaTHYeCKOI0 aHAJIN3Aa.

HCIIOJIB30BaTh MPOM3BOAHYIO I UCCIIeIOBaHUs (DYHKIIMA HA MOHOTOHHOCTD
1 SKCTPEMYMBI,;

HaxOJUTh HAMOOJIbIIIee U HAUMCHBIIIEEe 3HAUCHUS (DYHKIIUH HEMPEPHIBHON HA
OTpE3KE;

HCTIOJIb30BAaTh IPOU3BOAHYIO IS HAXOXKIACHHMS HAWIYYINErO0 PEIICHUS B
NPUKJIAAHBIX, B TOM 4YHCJIE COLUHAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OTNpeAeCHNUS] CKOPOCTH W YCKOPEHMS TMpoliecca, 3aJaHHOTrO (QOopMysIon uiIu
rpaguKoM;



CBOOOJHO ONEpHUpPOBaTh MOHATHSAMHU. THEpPBOOOpa3Hasi, OIpeaAeTEHHBIMI
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AJIEMEHTAPHBIX (QPYHKUMNA U BBIUUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna,

HaXOJUTh TUIOIIAAN IJIOCKUX (QUTYP U OOBEMBI TEJl C MOMOILBIO UHTETPaIa,;

UMETh IMPEACTABICHUE O MAaTEMAaTHUYECKOM MOJEIMPOBAHUM Ha MPUMEPE
cocTaBlieHUs TudPepeHIaTbHbBIX YpaBHEHUMH;

pemaTh NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOIO M
(u3nyecKoro xapakrepa, cpecTBaMM MaTeMaTUYECKOIO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3iesioB 1 TeM (mu¢poBbie)
n/n NMPOrpamMmblI Bcero Konrponbupie — Ipaxtirieckie o0pa3oBaTe/bHbIEC
padoThI padoThI pecypes!
MHOK€eCTBO JEHCTBUTEIbHBIX YHCEI.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCcTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
9 Oynkuuu u rpaduku. CrenenHas QyHKIUS C 12 1
L[eJIbIM TTOKa3aTeleM
3 ApubMeTnuecKuii KOpeHb N-0i CTEIEHHU. 15 1
WppanmonanbHble ypaBHEHHS
4 [TokazarensHas Gynkums. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudpmudeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHEeHUS
5 Tpuronomerpuueckue BbIpaXeHHUs U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepsiBabie ¢pynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CUCTEMATU3ALINS 5 5
3HAHHH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (mugpoBbIe)
n/m NMPOrpamMmblI Bcero Konrponbupie  Ipaxtirieckie o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes!
1 UccnenoBanue GyHKIUN ¢ TOMOIIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ HHTETPAIT 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIL. 14 1
TpuroHoMeTpuyeckrue HEpaBEHCTBA
4 HpparnmoHalibHbIe, TOKa3aTeIbHBIE U 24 1
norapu(MUYECKue HepaBEHCTBA
KommnekcHbie yncna 10
HarypanbHbie u 11e1s1e yncia 10
CucreMbl palMOHaJIbHBIX, UPPALUOHAIBHBIX
7 MMOKa3aTEIbHBIX U JIOTapUPMUIECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHUe, 0600MIIEHNE, CHCTEMATH3AIUS 16 5
3HAHHM
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoabusbie | IlpakTuueckue op
n/n Bcero u3ydyeHnusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
MHOKeCTBO, onepany Hal MHOKECTBAMU
1 ! patii Ha 1 4.09.2023
M MX CBOMCTBA
2 Huarpammel Diinepa-Benna 1 4.09.2023
IIpuMeHeHnEe TEOPETHKO-MHOKECTBEHHOTO
3 P p 1 5.09.2023
amnmapara JIs pereHus 3a1a4q
Panmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSATUYHBIC TPOOH, TTPOIICHTHI, 1 6.09.2023
OCCKOHEYHBIC TIEPUOINICCKUE APOOH
Panmonansueie ynciaa. OOBIKHOBEHHEIE U
5 JECSTUYHBIC TPOOH, TTPOTICHTHI, 1 11.09.2023
OCCKOHEYHBIC MTEPUOINIECCKUE APOOH
IIpumenenue apoOeii U IPOLIEHTOB IS
6 P AP potl s 1 11.09.2023
penieHus MPUKIATHBIX 337124
ITpumenenue apoOeii U IPOLIEHTOB IS
7 P AP pott s 1 12.09.2023
pelieHus MPUKIAIHBIX 33714
JleticTBuTEIbHBIC YnCia. ParnonaabHbIC U
8 1 13.09.2023
HMppaIMOHAIIbHBIE YHCIIa
Apudmetnueckue omepanuu ¢
9 pu patt 1 18.09.2023
IENACTBUTEIHHBIMA YUCIAMHA
Monayap n1eMcTBUTEIBHOIO YHCia U €ro
10 AV A 1 18.09.2023

CBOIICTBa




11

[TpuGnuxEHHbBIC BEIYMCIICHUS, TTPABHIIA
OKpYIVICHMS, IPUKUIKA U OLICHKA
pe3yJibTaTa BbIYMCICHHI

19.09.2023

12

OCHOBHBIE MCTOAbI PCIICHUA LCJIbIX U
JTPpOOHO-PAIIMOHATILHBIX YPaBHEHUHN U
HEPaBEHCTB

20.09.2023

13

OcHOBHBIE MCTOAbI PCIICHUA LCJIbIX U
JNPpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

25.09.2023

14

OcHOBHBIE MCTOAbI PCIICHUA LCJIbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

25.09.2023

15

MHOro4eHBI OT OJTHOM EPEMEHHOM.
JleneHne MHOTO4YJICHA HA MHOTOYJIEH €
octatkoMm. Teopema bezy

26.09.2023

16

MHoTrOo4JIeHBI ¢ TIEIBIMHA K0P PUITHESHTAMH.

Teopema Buera

27.09.2023

17

Pemenue cucteM TMHEUHBIX YpaBHEHHI

2.10.2023

18

Pemenue cucteM TMHEUHBIX YPaBHEHUM

2.10.2023

19

Marpuiia cucteMsl JIMHEHHBIX YPaBHEHUH.
Omnpenenurenab MaTpUIlbl 2X2, €ro
reOMEeTPUYECKUN CMBICT U CBOWCTBA,
BBIYHCIICHUE €T0 3HAYCHUS

3.10.2023

20

Ornpenenurenab MaTpuUIlbl 2X2, €ro
TreOMEeTPUYECKUN CMBICT U CBOWCTBA,
BBIUKCJIEHUE €70 3HAYEHUS

4.10.2023

21

[IpuMeHeHne onpenenuTens Ui peuieHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN

9.10.2023




22

Pewenne npukiiaHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEVHBIX YPaBHEHUN

9.10.2023

23

Pemenne npukitagHeIxX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEVHBIX YPaBHEHUN

10.10.2023

24

KonTtponwHas pabora: "PannonanbHble
ypaBHEHUs U HepaBeHcTBA. CrucTeMbl
JIMHENHBIX YpaBHEHUN"

11.10.2023

25

OyHK1MS, crIOCOOBI 3aJaHus QYHKIIMH.
B3aumno obpatHbie ¢pynkiuu. Komnosunus

byHKIMIA

16.10.2023

26

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBaHus rpa@UKOB PYHKIIMHA

16.10.2023

27

OO6macTp onpeneneHusi 1 MHOKECTBO
3HaueHni GyHkiuu. Hynmu Gynkiun.
[TpoMexxyTKH 3HAK MMOCTOSHCTBA

17.10.2023

28

UETHbie 1 HEUETHBIC (PYHKITUH.
[Tepuoanueckue dynknuu. [IpomexyTku
MOHOTOHHOCTU (YHKIIMH

18.10.2023

29

MakcuMyMbl U MUHUMYMBI (DYHKIIUH.
Haubonbiiee u HauMeHbllIee 3HaYCHUE
(GYHKIIMH Ha IPOMEKYTKE

23.10.2023

30

Jlunelinas, KBapaTUYHas U JpOOHO-
nuHelHas GyHKIUU

23.10.2023

31

DJeMeHTapHOe UCCIlIeIoBaHUE U
MOoCTpoeHHe rpauKoB 3TUX QYHKIUN

24.102023

32

DeMeHTapHOoe UCClleIoBaHUE U
oCcTpoeHHe rpadukoB 3TUX QYHKIUN

25.10.2023

33

Crernens ¢ LICIBIM IOKa3aTelleM. buHoMm

7.11.2023




Hrrotona

34

CreneHn ¢ LEILIM IT0Ka3aTeaeM. buaom
Hrrorona

8.11.2023

35

CrenenHast GyHKIWS C HATypaIbHBIM U
neabIM nokasaresieM. E€ cBolicTBa U

rpadux

13.11.2023

36

KonTponbhnas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpadgux”

13.11.2023

37

Apudmernueckuil KOpeHb HATypaIbHOM
CTEIIEHU U €r0 CBOKCTBA

14.11.2023

38

Apudmernueckuil KOpeHb HaTypaIbHOM
CTEIIEHU U €ro CBOWCTBA

15.11.2023

39

[IpeobpazoBaHus YMCIOBBIX BRIPAKEHUH,
coAepKaluX CTEIIEHH U KOPHU

20.11.2023

40

[IpeobpazoBaHust YMCIOBBIX BRIPAKESHUH,
CoJIeprKalluX CTENEHU U KOPHU

20.11.2023

41

[IpeobpazoBaHust YMCIOBBIX BHIPAKESHUH,
CoJIepKalluX CTENEHU U KOPHU

21.11.2023

42

WppanuonansHele ypaBHeHus. OCHOBHbIE
METO/Ibl PELICHHS UPPALIMOHATIBHBIX
ypaBHEHUH

22.11.2023

43

WppannonansHbie ypaBHeHUsA. OCHOBHBIE
METO/Ibl PELICHUs UPPALMOHATIBHBIX
ypaBHEHUH

27.11.2023

44

WppannonansHble ypaBHeHNsA. OCHOBHBIE
METO/Ibl pELIEHUs UPPALIMOHATIBHBIX
ypaBHEHUH

27.11.2023

45

PaBHOCHUIBHEIE NEepexXo bl B pCIICHUN

28.11.2023




HMPPALMOHAIIBHBIX YPABHEHUU

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN

46 - 29.11.2023
HppalMOHAJIbHBIX YpaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IBI B IjeIHeHI/II/I 4.12.2023
UppalMOHAJIbHBIX YpaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/IBI B IBGIHGHI/II/I 4.12.2003
MppalMOHAJIbHBIX YpaBHEHUN
CaoiicTBa U rpauk KOpHs N-0i CTENEeHU

49 KakK (YHKIIMH OOpaTHOM CTETICHH C 5.12.2023
HaTypaJIbHbIM IIOKa3aTeleM
CaoiicTBa U rpaduk KOpHs N-0i CTeNeHH

50 KaK (YHKIIMH OOpaTHOM CTEIIECHU C 6.12.2023
HaTypaJbHBIM MIOKa3aTeleM
KonTtponsHas padota: "CBoiicTBa u rpaduk

51 KOpH# N-o# crerienn. UpparmoHaibHbIe 11.12.2023
ypaBHEHUS"

59 QTenteL C pallMOHAJILHBIM MTOKa3aTeIeM U 11.12.9023
e€ cBolicTBa
Crene ene

53 T i Ijb C pallMOHAJILHBIM ITOKa3aTeIeM U 19.12.2093
e€ cBolicTBa
C

54 :l“el'IteL C pallMOHAJILHBIM MOKa3aTeIeM U 13.12.2073
e€ cBolicTBa
n & coi

55 oKazaresbHas pyHKIIUA, e€ CBOMCTBA U 18.12.2073
rpaduk
Hcnonb3oBanue rpaduka QyHKINUN AJs

56 . 18.12.2023
pelIeHus ypaBHEeHUH
nu

57 croJib30BaHue rpaduka GyHKIUU AJs 19.12.2073

pelIeHNs ypaBHEHUN




IToka3arenpHble ypaBHEeHUs. OCHOBHbIE

58 METO/Ibl PELICHUSI IOKA3aTEIbHbBIX 1 20.12.2023
YpaBHEHUI
[loka3arenbHble ypaBHEeHUs. OCHOBHbIE

59 METObI PELICHUS [T0Ka3aTEIbHbBIX 1 25.12.2023
YpaBHEHUI
[TokazarenpHbie ypaBHeHUsS. OCHOBHBIE

60 METO/IbI peIIeHUs TOKa3aTEIbHBIX 1 25.12.2023
YpaBHEHUU

61 KonTtponsHas padoTa: "HOKaSaTCJ'IBHa'SII 1 26.12.2023
¢byukus. [Toka3zaTenbHbIC YpaBHCHHS

62 Jlorapudwm gucia. CBoticTBa Jiorapupma 1 27.12.2023

63 Jlorapudwm gucia. CBoticTBa Jiorapupma 1 9.01.2024

64 Jlorapudwm uncna. CBoricTBa Jorapudma 1 10.01.2024

65 JlecsaTYHBIC W HaTypaJIbHBIE JIOTaPU(PMBI 1 15.01.2024

66 JlecsaTHYHBIE W HATypaJIbHBIE JIOTAPU(PMBI 1 15.01.2024

67 [IpeobpazoBaHue BhIpaKEHUN, COACPIKAITUX 1 16.01.2024
Jorapudmpl

68 [IpeoGpa3oBanue BbIpaKEHUH, COAEPHKAIINX 1 17.01.2024
Jorapudmpl

69 [IpeoGpa3oBanue BhIpaKEHUH, COAEPKAIIUX 1 22 01.2024
Jorapudmpl

70 Jlorapudmuueckas GyHKIus, e€ cBOWCTBA U 1 22 01.2024
rpaduk

71 Jlorapudmuueckast pyHKIHs, €€ CBOWCTBA U 1 93.01.2024
rpaduk
Hcnonb3oBanue rpaduka QyHKINUN AJs

72 1 24.01.2024

pelIeHNs ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIUH 115

73 . 29.01.2024
pelieHus: ypaBHeHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIS

74 METO/IbI PEUICHHUS JIOTApU(PMUIECKUX 29.01.2024
YpaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIS

75 METO/IbI pEIICHUS JTOTapUPMUUECKUX 30.01.2024
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pEIICHUS JTOTaPUPMUUECKUX 31.01.2024
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B prIeHI/II/I 5 02.2024
JOoTapu(PMUIECKUX YpaBHEHUHN
PaBHoC € mepexo erle

78 BHOCHWJIbHBIE TIEpEX ,Z[BIprHI HUU 5 02.2024
Jorapu(MUUECKUX ypaBHEHHMA
KonTponshas pabora: "Jlora ecKa

79 HTpOJIbHas paboT rapugmuueck f{ 6.02.2004
dbyakuus. Jlorapudmudeckrue ypaBHEHH
C : : e e

80 WHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC 2 .02.2004
YHICIIOBOTO apryMeHTa
C : : e e

81 WHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC 19.02.2024
YHICIIOBOTO apryMeHTa
A ,

82 PKCHUHYC, apKKOCHUHYC U apKTaHT€HC 19.02.2024
YHCIOBOTO apryMeHTa
A ,

83 PKCHUHYC, apKKOCHHYC U apKTaHT€HC 13.02.2024
YHUCJIOBOTO apryMeHTa
Tpuronomerpudeckasi OKpYKHOCTb,

84 OIpENEJIEHUE TPUTOHOMETPUUECKUX 14.02.202

(GYHKLMH YHCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OIPEAEIICHUE TPUTOHOMETPUUECKUX 1 19.02.2024
(GYHKINH 9MCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKUE (HOPMYJIBI 1 19.02.2024

87 OCHOBHBIC TPUTOHOMETPHUUYCCKUE (HOPMYJIBI 1 20.02.2024

88 OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI 1 21.02.2024

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIBI 1 26.02.2024

90 Hpe06pa3033aHHe TPUTOHOMETPHUUECKHUX 1 26.02.2024
BBIpKEHUHT

o1 Hpe06pa30uBaH1/1e TPUTOHOMETPUUECKUX 1 27 02.2024
BBIPKECHUHT

92 Hpe06pa30uBaH1/1e TPUTOHOMETPUUYECKUX 1 28.02.2024
BBIPKECHUHT

93 Hpeo6pa3oisaHI/Ie TPUTOHOMETPHYECKIX 1 4.03.2024
BBIpaKCHUH

94 Pemenne TpuroHOMETPUYECKUX YpaBHEHUM 1 4.03.2024

95 Pemrenne TpUroHOMETPUYECKUX YpaBHEHUH 1 5.03.2024

96 Pemrenne TpUroHOMETPHUYECKUX YPaBHEHUM 1 6.03.2024

97 Pemrenne TpUroHOMETPUYECKUX YPaBHEHUM 1 11.03.2024

98 Pemrenne TpUroHOMETPHUYECKUX YPaBHEHUM 1 11.03.2024

99 Pemienne TpuroHoMeTpuYECKUX ypaBHEHUI 1 12.03.2024

100 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUI 1 13.03.2024
KonTtpoinbHas padoTa:

101 "TpuroHoMeTpuueCKre BIPAKEHUS U 1 18.03.2024
TPUTOHOMETPUYECKHE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS 1 18.03.2024

nocienoBaTeibHOCTE. MeTox




MAaTEMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OTpaHNYCHHBIC

103 MoCJIeI0BaTeIbHOCTH. VIcTOpus aHamm3a 19.03.2024
0ECKOHEYHO MaJIbIX

104 Apudmernueckas nmporpeccus 20.03.2024

105 I'eomeTpuueckast mporpeccust 1.04.2024

106 BbeckoneuHo yObIBaromias reoMmeTpudeckas 1.04.2004
nporpeccust

107 Cymma 6eCK0HeI1H0 yOBbIBaroOIIeH 2 04.2024
reoMeTpHUECKO POrpeccuu

108 JInHEWHBIN U SKCITOHEHIMAIBHBIA POCT. 3.04.2024
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEWHBIN U SKCITOHEHIMATIBHBIA POCT. 8.04.2024
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

110 Hcnonb30BaHue mporpeccuu sl peieHus 8.04.2024
peaybHbIX 3a]1a4 MPUKIAJTHOTO XapaKTepa
KonTponbHas pabora:

111 MOHTPOIILHAA PaboT ) 9.04.2024

[TocnenoBaTenbHOCTH U TPOTPECCUU

112 HenpepsiBHBIC PYHKITNN U UX CBOMCTBA 10.04.2024

113 Touka pinHBa. AcuMnToThI rpaduKoB 15.04.2024
byHKIUH

114 CaoiicTBa (hYHKIIMI HETPEPHIBHBIX HA 15.04.2024
OTpe3Ke

115 CpoiicTBa (hyHKIIMIT HETIPEPHIBHBIX HA 16.04.2024
OTpe3Ke

116 MeTo UHTEPBANIOB JIJIS pEIICHUS 17.04.2024

HEPaBCHCTB




MGTOII HUHTCPBAJIOB UId PCIICHUSA

117 22.04.2024
HEPABCHCTB

118 MeTo1 MHTEPBAJIOB JIIS PEIICHUS 29 04.2023
HEPABCHCTB

119 HpI/IMerHI/IC CBOMCTB HEIIPEPBIBHBIX 23.04.2024
GYHKIUH 1S penieHust 3a1a4

120 HpI/IMer:HI/Ie CBOMCTB HEIPEPBIBHBIX 24.04.2024
GbyHKUIMIA 7151 pereHust 3a1a4

121 [lepBas u BTOpast NpOM3BOAHBIE PYHKIIUU 6.05.2024

199 OnpeneneHHf, F€OMETPUYECKUN CMBICTT 6.05.2024
MIPOU3BOJTHOM

123 OnpeneneHHf, (bUBUYECKUN CMBICTT 2 05.2024
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K Tpaduky 8.05.2024
byHKIMHA

125 VYpaBHEeHHE KacaTeIbHOU K Tpaduky 13.05.2024
byHKIMHA

126 [TpousBoiHBIE 2JIEMEHTAPHBIX (QYHKITHI 13.05.2024

127 [IpousBoiHBIE 2JIEMEHTAPHBIX (QYHKITHI 14.05.2024

128 [IpousBoHasA CyMMBI, HpOPI3B€I[CIjI/IH, 15.05.2024
YaCTHOTO U KOMIO3UINH (DYHKITUI

129 [IpousBoiHas CyMMBI, HpOHSBG,I[CIjI/I)I, 20.05.2024
YaCTHOTO U KOMIO3UINH (DYHKITUI

130 [IpousBoHas CyMMBI, HpOI/ISBeI[eI;II/I}I, 20.05.2024
YaCTHOTO U KOMIO3UINH (DYHKITUH

131 KonTtponeHas padoTa: "IIponszBognas™ 21.05.2024

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMATU3ALINS 22.05.2024




3HaHMM: "YpaBHeHuUs"
133 [ToBTOpEeHue, 0000IIeHNE, CUCTEMAaTH3 AU 1
3HaHui: "OyHxun"
134 WroroBas koHTposbHAsI paboTa
135 Hroroas koHTpoJibHASI paboTa
136 HOBTOPCHHG, 0000I11IeHNEe, CUCTEMATH3 AN 1
3HaHUH’
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

KoHnTpobHbie

Bcero
padoTbl

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IprMeHenune nponu3BOIHOM K
HCCTIEIOBAaHUIO (PYHKITUH Ha
MOHOTOHHOCTbB U 9KCTPEMYMBI

[IprMeHenne npon3BOIHOM K
HCCIeIOBaHUIO0 (PYHKITUN Ha
MOHOTOHHOCTbB U 9KCTPEMYMBI

[IprMeHenne npon3BOIHOM K
HCCIeIOBaHUIO (PYHKITUN Ha
MOHOTOHHOCTbD U KCTPEMYMBI

[IprimeHenne npou3BOHOM K
HCCIeIOBaHUIO0 (PYHKITUH Ha
MOHOTOHHOCTbD U KCTPEMYMBI

[IprmeHnenre npou3BOIHOM K
UCCleI0BaHuI0 (DYHKIIUH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpumeHeHne Npou3BOIHON K
UCCIeI0BaHUIO (DYHKIIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIETO U

HaANMMCHBIICTO 3HAYCHUA HerepBIBHOﬁ

(GyHKIIMU Ha OTpe3Ke

HaxoxneHue HauOOJIBIIIETO U




HaMMEHBUIETO 3HAYEHUs HENIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEHHUsI HETIPEPHIBHOM
(GyHKINU Ha OTpe3Ke

10

Haxoxnenne HanbOoIbIIero u
HaMMEHBIIIETO 3HAYEHHUsI HETIPEPHIBHOM
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOoOIbIIErO U
HaMMEHBIIIETO 3HAYEHUsI HETIPEPBIBHOM
(yHKIIMM Ha OTpe3Ke

12

Haxoxnenne HanOoOIbIIErO U
HaWMEHBIIIETO 3HAYCHUS HEeIPEPhIBHOW
(hyHKIIMM Ha OTpe3Ke

13

[Iprmenenne npon3BOAHOM NS
HaxO0KJICHUS HAWJIYYIIErO PEIIeHUs B
MPUKJIATHBIX 3a/1a4ax

14

[Iprmenenre npou3BOIHOM ISt
HAaXO0JXKJICHUS HAWJIYYIIErO PEIIeHUs B
MPUKJIATHBIX 3a/1a4ax

15

[Iprmenenre npou3BOIHOM ISt
OTIpEJICJICHUsI CKOPOCTH U YCKOPEHUS
mporecca, 3aJaHHoro GopMysaoi uiu
rpagukoM

16

[Tpumenenue MpPOU3BOAHOM IS
OTIpeieIeHNsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3aaHHoro (GopMymnon Win
rpaduKom




17 Kommosunus ¢pyHKImit

18 Komnosunus ¢pynkuuit

19 Komnosunus ¢pyHkunit

20 I'eomerpuueckne oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHU Ha
KOOPJMHATHOM MJIOCKOCTH

29 KonTtponsHnas pabora: "HccnenoBanue
(YHKIUI C TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX

24 [IepBooGpa3HbIe rIeMEHTapHBIX QYHKIIUH.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe dIeMEHTAPHBIX (HYHKITHA.
[IpaBuna HaxoXIeHUs IEPBOOOPAZHBIX

26 Hurterpan. ['eomeTpuyeckuii cMbICT
UHTerpaia

97 Boruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyne Herotona-JleitOnuna

29 [IpumeHeHne uHTErpaa sl HAXOXKACHUS
IJIoMaAeH MIIOCKUX PUTyp

30 [IpumeHeHne uHTErpaa sl HAXOXKACHUS
00BEMOB T€OMETPHUECKUX TeI

31 [Tpumeps! perienuit tuddepeHanTbHbIX

ypaBHEHUH




[Tpumeps! pemennit udhepeHaTbHbIX

32 .
ypaBHEHUHI
MaremaTrnyeckoe MOAEITMPOBAHUE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBLIO
i QepeHInaNnbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpasnas u
WHTETpal"

35 Tpuronomerpudeckue QyHKINH, UX
CBOICTBa U rpauKu

36 Tpuronomerpudeckue GyHKIHH, UX
CBOICTBA U rpapuKu

37 Tpuronomerpudeckue GyHKIHH, UX
CBOICTBA U rpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPHICCKUX

40 ypaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUUECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH ¢ TOMOIIbIO
TPUTOHOMETPHUECKOI OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHUH C IOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPHUECKUX

YPaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemenne TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUECKUX
HEPaBEHCTB

46 Penienne TpUroHOMETPUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHOMETpUIECKUX
HEPaBEHCTB
KonTponshnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIHIL.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIEC METOJIBI PEIICHUS
M0Ka3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEIIECHUS
M0Ka3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/BI PEIIECHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/BbI PEIIECHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS
sorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/bI PEIIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/BI PEIIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/BI PEIIEHUS

J'IOl"apI/I(l)MI/ILIeCKI/IX HCPABCHCTB




OcHOBHEIE MCTOABI PCIICHUSA

> UppaloHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHUS
MppaIoOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PEIICHUS
MppaIMoOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/BI PEIICHUS
MppaIoHAILHBIX HEPABEHCTB
61 I'paduueckue MeToAbI pemeHus
MppaIMOHAIBHBIX YPaBHEHHHA
62 I'paduueckue METOIBI peleHHS
MppaIMOHAIBHBIX YPaBHEHHHA
63 I'paduueckue MeTOIbI peleHHS
[I0Ka3aTeJbHbIX YpPaBHEHUN
64 I'paguueckue MeToIbI pelIeHHs
M0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeToabl pereHus
JorapupMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTo1bI pelieHus
Jorapu(pMUYECKUX HEPABEHCTB
67 I'paduueckue MeTo1bl peleHus
sorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTo1bl peleHus
68 MMOKa3aTEIbHBIX U JIOrapUPMUIECKUX
ypaBHEHUH
I'paduueckue MeTo1bI peleHHs
69 MOKa3aTeIbHbIX U JIOTapU(PMUUIECKUX

ypaBHEHUH




70

I'padmyeckue METOIBI pereHuUs
MMOKA3aTeIbHBIX U JIOTAPH(PMUICCKIX
HEPABCHCTB

71

I'padmueckue MeTo bl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

72

Kontponshnas pabora: "UppannoHaibHble,
MoKa3aTebHbIE U JIorapuMuIecKue
HepaBeHCTBA"

73

KommnekcHeie uncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (OpPMBI 3aITUCH
KOMIIJIEKCHOTO YHMCIIa

74

KommnekcHeie ynicna. Anrebpanueckas u
TPUTOHOMETpHUYECKas (HOPMBI 3amucu
KOMIIJIEKCHOTO YHMCIIa

75

ApubdmMeTnueckue onepamnuu ¢
KOMIUIEKCHBIMU YHCITAMHU

76

Apudmernyeckre onepanuu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/1306pa>I<eHHe KOMIIJICKCHBIX YHUCECJI Ha
KOOpHHHaTHOﬁ IIJIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHCCJI Ha
KOOpI[PIH@.THOfI IIJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO Yucia

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO Yucia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCIT AJIA




penieHus (pU3NIECKUX U Te€OMETPUICCKIX
3a1a4

KonTtponpsHnas padoTta: "KomiuiekcHbie

82 R
qrcia

83 HatypanbHble 1 1enblie uncia

84 HatypasibHble u 1iensle yncna

85 [IpumeHeHne MPU3HAKOB AETUMOCTH
EJTBIX YHCEIT

86 [TpumeHeHne MPU3HAKOB AETUMOCTH
EJBIX YHCEIT

87 [TpumeHeHne MPU3HAKOB AETUMOCTH
nensix yucen: HOJl u HOK

a8 [TpumeHeHne MPU3HAKOB AETUMOCTH
mensix uncend: HOJ u HOK

89 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOYJIIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOAYIIO
[IpumeHeHne MpU3HAKOB AETUMOCTH

91 LeJIbIX Yncelt: anroput™ EBknuna nis
peleHus 3a/1a4 B LEJIbIX Yuciax

92 KontponbHas padota: "Teopus nenbix
qucen'
Cucrema 1 COBOKYIIHOCTb ypaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

94 Cuctema U COBOKYITHOCTh YPaBHEHUI.

PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OcCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEN PAllMOHAJIBHBIX YPABHEHHI

OCHOBHBIC METOJIbI PELICHUS CUCTEM U
96 COBOKYITHOCTEH UppaIMOHAIBHBIX
YpaBHEHUI

OcHOBHBIE MCTOABI PECIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcHOBHEBIE MCTOABI PECIICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIIbHBIX
YpaBHEHUU

OcHOBHEBIE MCTOABI PECIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PpMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUIECKUX
ypaBHEHUH

[IpumMeHeHre CUCTEM K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 001acTe HAYKH U PeaTbHOU
KU3HU, HHTEPIPETAINS OTYICHHBIX
pe3yabTaToOB

[TpumeHeHne CUCTEM K PELICHUIO
MaTeMaTH4YecKuX 3a7ad U 3a/1a4 U3

102 pa3nUyHBIX 00J1acTel HayKH U peaabHOI
KHU3HU, UHTEPIpeTalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3ajay U 3a7a4 u3

103 pa3nuYHBIX 00JacTeil HAYKH U peaTbHOM
KU3HU, HHTEPIPETANS IOTYICHHBIX
pe3ysbTaToB
KonTtponsHas padora: "Cucremsl

104 paIMoHaIBHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH"

105 PanvonanbHbIE ypaBHEHHUs C TapaMeTpaMHy

106 PanvonansHbIE HEpABEHCTBA ©
napaMeTpamMu

107 PanyoHanbHbBIE CUCTEMBI C TApaMeTpaMu

108 WppanyoHansHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu

109 HppanyoHanbHble CUCTEMBI C
napaMmeTpamMu

110 Iloka3aTenpHble YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [Toka3arenbHbIC CHCTEMBI C TTapaMeTpamMu

112 Jlorapugmuueckue ypaBHeHHUs,
HEpaBEHCTBA C IapaMeTpamMu

113 Jlorapugmuueckie CUCTEMBI ¢
napameTpamu

114 Tpuronomerprdeckue ypaBHEHUS C
napameTpamu

115 Tpuronomerprudeckrue HepaBEHCTBA C

napameTpamu




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIEIEN pealbHbIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napameTpamMu

118

[TocTpoenue n uccnenoBanue
MaTeMaTHUYECKUX MOJIETIEH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPABHEHHI
C TapaMeTpamu

119

[TocTpoenune n uccnenoBanme
MAaTeMaTHYEeCKUX MOJIETIEH peaTbHBIX
CUTYallUil C TOMOIIBIO CUCTEM YPABHEHHI
C TapaMeTpamMu

120

KontponpHas padora: "3amaun ¢
napamerpamu’

121

[ToBTOpEenue, 0600IIEeHNE,
cUCTEeMaTH3aIus 3HaHW|: ""YpaBHEHHS

122

[ToBTOpEeHue, 06001ICHNE,
cUCTEeMaTH3aIus 3HaHWK: ""YpaBHEHHS '

123

[ToBTOpEeHuE, 06001ICHNE,
cucTeMaTH3alus 3HaHuil: ""YpaBHEHHUS.
CucteMbl ypaBHEHUI"

124

[ToBTOpEeHUE, 0600MIIECHNE,
cucTeMaru3anus 3Hanui. "HepaBencTra"

125

IToBTOpeHue, o6o0IIeHNE,
cucremaTu3anus 3Hanuil: "HepaBencrsa”

126

IToBTOpeHue, o6o0IIeHNE,




cucreMartuzanus 3Hanuii: "HepaBencrtna"

[ToBTOpeHnue, 06001ICHNE,

127 cucreMaruzanus 3Hanuil: "'TlpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001ICHNE,

128 cucremarusanus 3HaHuil: "IlponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IeHNE,

129 cucremarusanus 3HaHuil: "IlponsBogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 06001IEeHNE,

130 cucreMaTH3anus 3HaHuit: "MHTerpan u ero 1
puMeHeHue"

131 [ToBTOpEeHnue, 06001IIEeHNE, 1
cucTeMaru3anus 3HaHui: "OyHKIun"

132 [ToBTOpEenue, 0600IIEeHNE, 1
cucTeMartu3anus 3HaHui: "OyHKIun"

133 [ToBTOpEeHue, 06001IICHNE, 1
cucteMaru3anus 3HaHui: "OyHKIun"

134 HroroBas koHTpoJbHAs paboTa

135 HroroBas koHTpoJbHAs paboTa 1 1

136 [ToBTOpEHMUE, 0606meH%e, 1
cHUCTeMaTh3alysl 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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