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HOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecredYMBaeT MHCTPYMEHTaIbHYIO 0azy Ui
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATHUKHU, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JIPYTHUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIli Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJIQJCHUS 3aKOHAMH (U3HKU, XUMUU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh UX JUIS JaJIbHEHIIEro 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, JI0Ka3bIBATh
YTBEPKACHUS C NOMOIIBI0 MHAYKIMH U PacCykAaTh JEIyKTUBHO, HUCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xoxe usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanMM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPIpETAUUA  TOJYYEHHBIX  PEIIEHUH, 3HAKOMATCS C  IpUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMpUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIit Kypc 00JajaeT 3HAYUTEIBHBIM BOCIHTATEIBHBIM MOTECHIIMAIIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTpAallMKM BHUMAaHMS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYYEHHBIN
pe3yibTar.

B ocnoBe Mmetonukum oOydeHHsi aireOpe W HadallaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOy4YEeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEIYIOLIME COJIepKaTEeIbHO-MEeTouYecKue nuHuu: «Hucna
U BblUuCieHus», «OyHkuuu U rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoOxkecTBa U Joruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
y4eOHBI Kypc SBIISETCS WHTETPATHUBHBIM, IIOCKOJIBKY OOBEeauHSIET B cebe
COJEp)KaHUE HECKOJIBKMX MAaTeMaTHMYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IIMPOKUM MaTEMaTHYECKUM arapaTtoM, Y HUX MOcienoBaTeNbHO hopMupyercs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJeNb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOMYEeCKass TUHHS «UuClia W BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0iero
oOpa3oBanus oco0oe BHHMaHHWE yAelseTcs (QOPMHUPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCIICHUN, BKIIOYAIOIIUX B CeOsS MCIOIB30BAHUE PA3THMYHBIX
dopMm 3amucu 4Ymcna, YMEHHE HeaTh NPUKUAKY, BBITONHATH TPUOMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCSI MHOXKECTBAa HATYpPaNbHBIX, IIEIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUICCKUE 3aJa4d W OIEpaluu: JICIICHUE HaIelo,
ONEpUpPOBAHUE OCTATKAMH Ha MHOXECTBE IICJBIX YHCEN, OCOObIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSMU MX NPUMEHEHUS Ul PELICHUs Pa3IMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3aIHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pEaNIM3yeTCs Ha MPOTIKEHUU BCEro
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peELIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4arompecs OBJAJACBAIOT PA3IWYHBIMH  METOJAMHU  PELICHHS
palMOHANBHBIX, HPPAMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapuMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS HIMPOKO HCIOIB3YIOTCS MpH
UCCle0BaHNH (YHKIMI C TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 337a4 Ha HAaXOXJACHUE HAOOIBIINX U HAMMEHBIIMX 3HAYEHUN ()YHKLHUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHU,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzyudeHuro aiareOpamveckoro
Marepuajga MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
npemiaraet d(PQGEeKTUBHbIE HMHCTPYMEHTBI JJIS PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMM © TpaduUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMH Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA sl pEHIeHHs 3aJa4d U3 JIPYTruxX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEOBaTh TOJyYEHHbIE (QYHKIHUHU, CTPOUTH HX
rpaduku. MaTtepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YEeCKUX, TaK M MPUKIAJHBIX 3a]a4,
JOCTYIHBIX OOYYarONIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpauku  CcIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJIbIIME W HAUMEHBIIHE
3HAUEHWS, BBIYUCIATH IUIOMAAd (Guryp u oOBEMBI Ted, HAXOAWTH CKOPOCTH H
yCKOpeHus1 TmpoueccoB. JlaHHas conepxareibHas JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHUSI MATEMATHYECKUX MOJEIEH pPEaJbHbIX CUTYyalHni,
MO3BOJISIET HAXOAWTh HAWIy4yllee pPENIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAIbHO-3KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO ¢ OCHOBAMHM MATEMAaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPAKTHOrO, (POPMAbHO-JIOTUYECKOTO U
KPEAaTUBHOTO MBbIIJICHUSA, (POPMUPOBAHUIO YMEHUN paClO3HABaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJTAIOIIMXCA PE3yJIbTAaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUA MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOAUYECKAs TUHUS «MHOKECTBA M JIOTMKA» BKIIOYAET B
ce0si DJIEMEHTBhl TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JOTuKu. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUM, OHHU CBS3BIBAIOT PAa3HbIE MATEMAaTHUYECKUE
OUCHUIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. IloaTomy BaxxkHO nAaTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruMm BaXHbIM TPU3HAKOM MATEMaTUKHM KaK HAyKU CJIEAYeT NPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBWaM  TMOCTPOCHMUS  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00ydJaromuxcs, MO3BOJSET UM CTPOUTh CBOM PACCYXKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENEH peatbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNN TOJYYEHHBIX PpEe3yJIbTaTOB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCTOJB3YeTCA NIl pelieHUs MPUKIaAHbIX 3anad. [Ipu
pEIICHUH  peabHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh ~ AHAJIOTHIO, 0000IMaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
HlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPUKIATHBIX 3a1a4
OpraHu3yeTcs B MPOIIecce U3YUYeHUs BCEX TeM YU4eOHOro Kypca «Anredpa u Havyana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apoOGelt U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 PAa3JIUYHbIX OTPACIIEH 3HAHUU U PEalbHOM KU3HHU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnmxkEHHbIEC BHIUYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb C 1uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM T[OKa3aTeleM U €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

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

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCIIOBOI'O apryMEHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IEIBIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOrO4YJICHbl OT OJHOW MEpEeMEHHOW. JleleHne MHOroujieHa Ha
MHOIOWwIeH ¢ ocrarkoM. Teopema be3y. MHorousnensl ¢ LeIbIMU
kod(punmenramu. Teopema Buera.

[TpeoGpa3zoBaHus YUCIOBBIX BRIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI peuieHus
norapu@MUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHH. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCICHHUE €r0 3HAYEHUs, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CUCTEMBI JIMHEMHBIX ypaBHEHWHU. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN pealbHOM CUTYAalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢ynkmuit. I'paduk  dyHkuun. DrneMeHTapHble MNpeoOpa3oBaHuUs
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-NTHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa U rpaduK KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIedOBaTeIIbHOCTEH. MeTtoj
MaTeMaTU4eCKON WHIYKLHAH. MoHoTOHHBIE 17§ OTpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmernyeckas u reomerpuueckas nporpeccud. beckoHeuHo yObIBaroIas
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MPOrpeccu. JINHENHBIA U 3KCTIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX  3a]ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBHble (GyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHknui. CBoiicTBa (YyHKUMU HENPEpPBIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QPYHKUUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUA pPEaJbHBIX IPOLECCOB U SBICHUW, NPU PELICHUM 3a1a4 U3 APYTUX
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BHIYMCICHUSA

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOospmui oOuui nenurtens (nanee — HOJl) m HammeHslnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelieHus] (PU3UIEeCKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHUS] CHUCTEM M COBOKYIHOCTEH pallMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHI.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, UHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPuKU

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOonbllero M HAaMMEHBILIETO  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM I HAXOXKJICHUS HAWIY4dlIEro pEHICHUs B
OPUKIAOHBIX 3ajayax, s ONpENeNIeHHs CKOPOCTH W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue umHTETrpana s HAXOXKACHHUS IUIOMIAAEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemennit auddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJIETIMPOBaHUE peajbHBIX MPOLECCOB C TMOMOLIBI0 U depeHIHATBEHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEerocsl Kak aKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUICKUX MAaTEMATHUKOB M POCCUHMCKOM MaTeMaTUYECKOW IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOTO 1 0€30MacHOro 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTU TPYJOJIO0Us, HUHTEpeC K
pa3nuuHbiM  cpepam  NpodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATLHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYIIKOB U OIICHKA HUX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eSITeIbHOCTH, JTaroB €€
Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBISITh TMPOEKTHYIO W HCCIEIOBATENIbCKYIO €ATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN NMpPU3HAK KiacCU(HUKaIUH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENIBHO 10Ka3aTelIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus y4dyeOHOM 3ajauu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MKy OOBEKTaAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpoOllecca, a TaKKe BbIABUTAThH
IPEINOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOJUMBIX NJIsi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIa€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajaora, oOHapy)KMBATh Pa3IMYUE W CXOJICTBO TO3UIIMHA, B KOPPEKTHOH (dopme
dbopMyTupOBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,

MPEJICTaBIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeI0OBaHNs,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIBHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pEUIEHUH C YYETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMBbIX JEUCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAAETh
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYEeCKOM 3a1a4u;

NpeIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPHU PEIICHUM 3aauH,
BHOCUTbH KOPPEKTUBBI B JIE€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa LEIH U YCIOBUSIM, OOBSCHATD IPUUHHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYLIECTBA KOMAHIHONW M WHIWBHUIYAJIBHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI pabOT, JOroBapuBaThbcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX opMmax paboThl (0OCYXaeHHs, 0OMEH MHEHHM,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce oOydaromuiics TMOTYYUT CIETYIOIIHNE
MPEeIMETHBIE PE3yJbTaThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TMOHATHIMU: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAsS
nepuogudeckass Japo0b, TPOIEHTHI, HWPPAMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIICN 3HAHUN U pEalbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUH;



CBOOOJHO ONEpUpPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApUDMETHUECKUI KOPEHb HAaTypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

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

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

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEeIICHUs palMOHAIbHBIX W APOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUIsl PELICHUs
HEPABEHCTB;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSMH: MHOTOUYIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPENENUTeNb MaTpulbl 2 X 2 U €ro IeOMETPUYECKUNA CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHMH,
MOJIEIIMPOBATh PEAIBHBIE CUTYAallUU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJECIM C IIOMOLIBIO MAaTpUL] M OINPENEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD IPEOOPAa30BAHUS YMCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
JOrapu(pMUYECKUX BBIPAKEHUH;

CBOOOJHO OMNEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, IMOKAa3aTEJIbHBIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI  JUISI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIMPOBATh pealbHblE CHUTyallUM Ha $s3bIKe anreOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

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

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEpPUPOBATh TMOHATHSAMH: 4YETHbIE © HEUYETHBIC (DyHKIHNH,
nepuondeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBbI (YHKIUM, HauOoJsiblliee W HaWMEHbIIee 3HAaueHHe (QYHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsE (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, IpauK CTENEHHONM (YHKIMU C HATypalbHBIM U LIEJIBIM
nokaszaTeneM, rpauk KOpHs N-0oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-TMHEWHas
(YHKIMH, BBINOIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U IOCTPOCHUE UX IPAPUKOB,;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GyHKIIMU, WX CBOMCTBA U TrpadUKH, HCIONB30BaTh UX TpaduKu sl pelieHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPHUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hayana maTeMaTH4ecKoOro aHajIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTEOMETPHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MPOTPECCHH MJISl PELICHUS peaNbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHMS MATEMaTUYECKOTO aHajiu3a Kak aHaju3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OIEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T'€OMETPUUYECKUA U (PU3NYECKHM CMBICI TPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOECTBAMM;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: OIpEACICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJacce oOydYarOIIMICS TOJYYUT CICAYIOIINAE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM pabouell MporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yuciia ¥ BHIYHCTICHUSA:

CBOOO/IHO OMNEpUPOBaTh MOHATHSAMH: HATypaJbHOE U ILEJI0€ YHUCIO,
MHOECTBA HATYyPaJIbHBIX M LEJbIX YHCEN, WUCIOJIb30BAaTh MPU3HAKH JEIUMOCTHU
uensix yucen, HOJl u HOK naTypanbHbIX 4yucen s pelieHus 3a/1ay, IpUMEHSTh
anroput™m EBKinna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTaBIATh KOMIUIEKCHBIE YMCIa B airedpandeckod u
TPUTOHOMETPUUYECKON (pOpME, BBINOIHATH apU(PMETHUECKHE ONEPALMH C HUMH U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEPHUPOBATH TMOHATHUSIMU: HUPpaAlMOHATBHBIE, TMOKAa3aTelbHbIE W
norapuMuyYecKrue HEPaBEHCTBA, HAXOJWTh UX PEHICHUS C  MOMOIIBIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXOoauMble  (OpMyJbl  JJIsi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHEHUN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTelIbHbIC,
norapumMuyeckue W TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMmeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIEIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUUM U TPaPUKHU:

CTPOUTHh TpadHWKd KOMIO3UIIMKA (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKmit;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajamu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

HCIOJIB30BAaTh MPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYYIIErO PEIICHHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpaguKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATHUAMM: IEpBOOOpa3Has, ONpeesIEHHbBIN
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBiieHUs TudPepeHInaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINTAHUPOBAHUE 10 KVIACC

Ne HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI Koautecrso sacon JOP
n/n Bcero KP uudgposbie)
1 MHOK€eCTBO AEHUCTBUTENBHBIX Yncesl. MHOrowieHsl. PalimonanbHble ypaBHEHUS U HEPABEHCTBA. o4 1

Cucrembl TUHENHBIX YpaBHEHUN
2 Tpuronomerpruyeckue BbIpaXKEHUs U ypaBHEHUS 22 1
3 Oynakiun 1 rpaduku. CreneHHas QyHKIUS C IEIBIM TIOKa3aTeneM 12 1
4 Apudmernueckuil KopeHb N-oii cteneHu. MppannoHanbHble ypaBHEHUS 15 1
S) [TokazarenpHas ¢pyHkuusd. [lokasarenbHble ypaBHEHUS 10 1
6 Jlorapudmuueckas pyHkus. Jlorapupmuyeckue ypaBHEHUs 18 1
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpeHmMe, 0600IIeHNEe, CUCTEMATH3AIIHS 3HAHUH 5 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 12
11 KJIACC
Ne KoaunuecTBo yacos 0P
HaumeHnoBaHue pa3esioB U TeM NIPOrPaMMBbI

n/n Bceero | KP (undpossre)
1 HccnenoBanue GyHKIUN ¢ TOMOIIBIO TPOU3BOTHON 22 1
2 [TepBooOpa3zHas 1 MHTETpaI 12 1
3 HppanmonanbHble, TOKa3aTeIbHbIE U JIOTapU(PMUICCKUE HEPABEHCTBA 24 1
4 I'paduku TpuroHoMeTprueckux PyHKIHi. TpUroHOMETpUYeCKuEe HEPAaBEHCTBA 14 1
5 KowmrnekcHsie uncna 10 1
6 HarypanbHble u nensie yncna 10 1
7 CucTtembl parMoHaIbHBIX, UPPAUOHATBHBIX MOKA3aTeNbHBIX U JIOTApU(PMUIECKIX ypaBHEHUI 12 1
8 3aza4u ¢ nmapaMmeTpamu 16 1
9 [ToBTOpEHue, 06001IeHNE, CCTeMaTH3allMs 3HAHUI 16 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KosmyecTBo yacos
Tema ypoka Jara uzydenus
n/n Bceero KP
[[MHOkecTBO, OTepali Haji MHOYKECTBAMH U UX CBOMCTBA 1 01.09.2023
Huarpammsl Diinepa-Benna 1 01.09.2023
[TpumMeHeHre TEOPETUKO-MHOKECTBEHHOTO aIliapaTa Jyuis peieHns 3a1a4q 1 04.09.2023
4 Pammonaneueie uncna. OOBIKHOBEHHBIEC U JIECATUYHBIE IPOOU, TPOLICHTHI, OECKOHEUHBIE 1 04.09.2023
MePUOANYECKHIE IPOOH
5 PanmonaneHbie yncia. OOBIKHOBEHHBIC U JACCATUYHBIC POOH, IPOIIEHTHI, OECKOHEYHBIE 1 08.09.2023
MIEPUOANYECKHIE TPOOH
6 [Mpumenenue qpooOeii 1 MPOIEHTOB TS PEIICHUS IPUKIIATHBIX 3124 1 08.09.2023
7 [Ipumenenue npobeii 1 MPOLEHTOB JUI pelIeHUs IPUKIIAHBIX 3a/1a4 1 11.09.2023
8 JlelicTBUTENbHBIE Ynciia. PaninoHaabHbIC U UPPAIIMOHATIEHBIC YHCIIa 1 11.09.2023
9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHUCIaMHU 1 15.09.2023
10 Mopynbs AEMCTBUTEIHLHOTO YHCIIa U €r0 CBOMCTBA 1 18.09.2023
1 HpI/I6J'II/I>KéI{HI>IC BBIYMCIICHHUSI, [IPaBUJIa OKPYTJICHUS, IPUKUJIKA U OLICHKA pe3yJbTaTa 1 18.09.2023
BBIYHCIICHUN
12 OCHOBHBIE METOJIbI PEIICHHUS LEIbIX U APOOHO-pAIMOHAIBHBIX YPABHEHU U HEPABCHCTB 22.09.2023
13 OcHOBHBIE METO/IbI PEIIEHUS 1EeNbIX U APOOHO-pAIlIOHATIBLHBIX YPaBHEHUN U HEPABEHCTB 22.09.2023
14 OcHOBHBIE METO/IbI PEIIEHUS 1eNbIX U APOOHO-paAIlIOHATIBHBIX YPaBHEHUN U HEPABEHCTB 25.09.2023
15 MHorousieHbl OT 0JIHOH nepeMeHHOM. JleneHrne MHOTOYJIeHa Ha MHOTOYJIEH C OCTaTKoM. Teopema 1 95.09.2023
besy
16 MHorousieHs! ¢ nenbiMu kodpduurentamu. Teopema Buera 29.09.2023
17 Pemenue cucreM TMHENHBIX ypaBHEHUN 29.09.2023
18 Pemenue cucreM JIMHEWHBIX ypaBHEHUI 02.10.2023
19 Martpura CI/I(iTeMBI JTMHEWHBIX ypaBHEeHUH. OnpeaenuTeNlb MaTPHIIBI 2X2, er0 TeOMETPUIECKHIA 1 02.10.2023
CMBICTT 1 CBOMCTBA; BRIYMCIICHHUE €r0 3HAUCHUS
20 Onpenenurens MAaTPUIBI 2X2, €r0 TEOMETPUUYECKUN CMBICT U CBOICTBA; BBIYMCIIEHUE €TO 1 06.10.2023

3Ha4YCHUA




21 [IpumeHeHue onpeaeuTens 11l pelieHNs CUCTEMbI TMHEHHBIX ypaBHEHUN 06.10.2023
22 Pemenue npukiaaHbixX 3aa4 ¢ IOMOUIbIO CUCTEMBI JINHEHHBIX YpaBHEHUM 09.10.2023
23 Pemenue npukiaaHbIxX 3a1a4 ¢ HOMOLIBIO CUCTEMBI JINHEHHBIX YPAaBHEHUM 09.10.2023
24 KOHTpOJII)fI"aﬂ pabota: "PannonanbHble ypaBHEHUS U HepaBeHCTBA. CUCTEMBbI TMHEUHBIX 1 13.10.2023
YpaBHEHHIA
25 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO apryMeHTa 1 13.10.2023
26 CuHyc, KOCHHYC, TAHT€HC U KOTAaHT€HC YHCIIOBOTO apryMeHTa 1 16.10.2023
27 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa 1 16.10.2023
28 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa 1 20.10.2023
29 TpuronomeTpuveckast OKpyKHOCTb, OMIPEIeTICHHE TPUTOHOMETPUIECKUX (DYHKITHI YHCIIOBOTO 1 90.10.2023
aprymMeHTa
30 TpuronomeTpuveckast OKpy>KHOCTb, OIIPEICIICHHE TPUTOHOMETPUIECKAX (DYHKITHI YHCITIOBOTO 1 93.10.2023
aprymMeHTa
31 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYJITBI 1 23.10.2023
32 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYJIIBI 1 27.10.2023
33 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYJITBI 1 27.10.2023
34 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIBI 1 10.11.2023
35 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUN 1 10.11.2023
36 [IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BBIPAKCHHUI 1 13.11.2023
37 [IpeoOpazoBaHue TPUTOHOMETPHUUYECKUX BBIPAKCHUM 1 13.11.2023
38 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1 17.11.2023
39 Pemenune TpuroHoMeTprUUECKUX YpaBHEHHIMA 1 17.11.2023
40 Pemenune TpUroHOMETpUYECKUX YpaBHEHUN 1 20.11.2023
41 Pemenune TpUroHOMETpUYECKUX YpaBHEHHUN 1 20.11.2023
42 Pemenune TpUroHOMETpUYECKUX YpaBHEHUN 1 24.11.2023
43 Pemenne TpUroHOMeTpUYECKUX YpaBHEHUN 1 24.11.2023
44 Pemenune TpUroHOMeTpUUECKUX YpaBHEHUN 1 27.11.2023
45 Pemenne TpUroHOMeTpUUECKUX YpaBHEHHUM 1 27.11.2023
46 KonTtponeHas padota: "TpuroHoMeTpruecKie BbIpaXXeHUs! U TPUTOHOMETpUYECKHEe ypaBHEHU" 1 01.12.2023




47 Oynkiys, crnocoosl 3aganus Gynkuun. Bzanmuo oOparasie pyHkimn. Kommnosunus GyHKImit 01.12.2023
48 I'paduk pyHKIMU. DaeMeHTapHBIC TPe0OpazoBaHus TPadUKOB () yHKITHIA 04.12.2023
49 OO6nactp onpeneneHuss © MHOXKECTBO 3HaueHni pyHkuuu. Hymu ¢ynkiun. [IpomexyTku 3HaK 1 04.12.2023
MOCTOSIHCTBA
50 Yérusie n Heu€THbie ¢pyHKuu. [lepuognueckue GpyHkumuu. [IpoMexyTku MOHOTOHHOCTH 1 08.12.2023
byHKIIH
51 MaxkcuMmymbl 1 MUHUMYMBI (QyHKIMA. Hanbomnpiee 1 HauMeHbIIee 3Ha4eHne QYHKIIMHA Ha 1 08.12.2023
MIPOMEKYTKE
52 Jluneiinas, kBaapaTuyHas U ApOOHO-IMHEWHAsT PYHKITUU 1 11.12.2023
53 DeMeHTapHOE UCCIIeIOBAHNE U TTOCTpOEHUE TPaPUuKoB ATHX (HYHKIIHIMA 1 11.12.2023
54 DneMeHTapHOE UCCIIeIOBAaHNE U TTOCTpOEHNE TPaPuKoB ATHX (HYHKIIHIA 1 15.12.2023
55 Crenens ¢ nensiM nokasarenem. bunom Helotona 1 15.12.2023
56 Crenens ¢ nensiM nmokasaresneMm. bunom Helotona 1 18.12.2023
57 CrenenHas GyHKIUS ¢ HATYpaJIbHBIM U I1EJIbIM MTOKa3zateneM. E€ cBoiicTBa u rpaduk 1 18.12.2023
58 Kontponbras padota: "Crenennas pyakuus. E€ cBolicTBa u rpaduk” 1 22.12.2023
59 ApubMeTnuecKknii KOpeHb HATYPAIbHOM CTETICHHU U €T0 CBOMCTBA 1 22.12.2023
60 ApubMeTnuecKnii KOpeHb HATYPAJIbHOM CTETICHH U €r0 CBOMCTBA 1 25.12.2023
61 [IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COJIEPIKAIIUX CTETICHH U KOPHH 1 25.12.2023
62 [IpeoOpazoBaHus YHCIOBBIX BRIPAKEHUH, COJIEPIKAINUX CTETICHH U KOPHH 1 29.12.2023
63 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUM, COIEPIKAIUX CTETICHU U KOPHHU 1 29.12.2023
64 Wppaumnonanbubie ypaBHeHHs. OCHOBHBIE METO/Ibl PEIIEHUSI UPPALUOHATIBHBIX YPABHEHUI 1 12.01.2024
65 Wppaumnonanbusie ypaBHeHHsI. OCHOBHBIE METO/IbI PEIIEHUSI UPPALUOHATIBHBIX YPABHEHUI 1 12.01.2024
66 WppanmonansHble ypaBHeHNsA. OCHOBHBIE METO/bI PELIEHUS UPPALIMOHAIBHBIX YPABHEHUN 1 15.01.2024
67 PaBHOCUIIBHBIE TIEPEXO/BI B PELIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 15.01.2024
68 PaBHOCUIIBHBIE TIEPEXO/BI B PELIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 19.01.2024
69 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU UPPALlMOHAIBHBIX YPAaBHEHUN 1 19.01.2024
70 PaBHOCUIIBHBIE TIEPEXO/BI B PELIEHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 22.01.2024
71 CBoiicTBa U rpaduk KOpHA N-0if CTENeHN KaK (GYHKIUU OOpAaTHOM CTENEHU C HaTypaJIbHBIM 1 99 01.2024

IIOKa3aTcJICEM




CBoiicTBa 1 rpaduk KOpHS N-0# CTENEHN KaK (YyHKIUU OOpAaTHOM CTENEHU C HATypaJIbHBIM

72 1 26.01.2024
oKa3zaTesieM
73 KonTtponsHas padota: "CpoiicTBa u rpaguk KOpHs n-oi crenenu. Mppannonansabie ypaBHEeHHUS" 1 26.01.2024
74 Crernensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 1 29.01.2024
75 Crenenb ¢ pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1 29.01.2024
76 Crernensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 1 02.02.2024
77 [TokazarenbHas QpyHKLUSA, €€ CBOMCTBA U TpaduK 1 02.02.2024
78 Ucnonws3oBanne rpaduka GyHKIIUU A1 pEIICHUST YPAaBHEHH I 1 05.02.2024
79 Ucnonws3oBanue rpaduka GyHKIIUU IS pEIISHUs YPAaBHEHHI 1 05.02.2024
80 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPaBHEHUN 1 09.02.2024
81 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTeIbHBIX YpaBHEHUN 1 09.02.2024
82 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX YPaBHEHUN 1 12.02.2024
83 KonTpoasHas padora: "[lokazarensHas ¢pyHkmnus. [TokazarensHbie ypaBHEeHUS" 1 12.02.2024
84 Jlorapudm uncmna. CoiicTBa jorapupma 1 16.02.2024
85 Jlorapudm uncna. CoiicTBa jgorapupma 1 16.02.2024
86 Jlorapudm uncmna. CoiicTBa jorapupma 1 19.02.2024
87 JlecsaTHYHBIC M HATYypaJIbHBIE JIOTAPU(MBI 1 19.02.2024
88 JlecsaTHYHBIC W HATYypaJIbHBIE JIOTAPU(MBI 1 26.02.2024
89 [IpeoOpazoBaHue BhIpKEHUN, COIEPKAIINX JIOTapU(MBI 1 26.02.2024
90 [IpeoOpazoBaHue BBIpKEHUH, COIEPIKAIIHMX JIOTaPHPMBI 1 01.03.2024
91 [IpeoOpazoBaHue BBIpAKEHUH, COIEPIKAIIHMX JTOTAaPHPMBI 1 01.03.2024
92 Jlorapudmuueckas GyHKIus, €€ CBONCTBA U rpaduK 1 04.03.2024
93 Jlorapugmuueckas pyHKIHs, €€ CBOWCTBA U IrpaduK 1 04.03.2024
94 Hcnonp3oBanue rpaduka GyHKINU AT pelIeHus] ypaBHEHHUH 1 11.03.2024
95 Hcnonp3oBanue rpaduka GyHKINU AT pelIeHus] ypaBHEHHH 1 11.03.2024
96 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHHS JOrapU(PMHUUECKUX YPABHEHUH 1 15.03.2024
97 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHHS JOrapu(PMHUUECKUX YPAaBHEHUH 1 15.03.2024
98 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEIICHHS JTOrapU(PMHUUECKUX YPABHEHUH 1 18.03.2024
99 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapu(PMUUECKUX YPaBHEHHH 1 18.03.2024




100 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUH JOTapu(PMUUECKIX YPAaBHEHUH 22.03.2024
101 KonTtponsnas padora: "Jlorapudmudeckas pynkius. Jlorapupmudeckue ypaBHeHus" 22.03.2024
102 IlocienoBaTeIbHOCTH, CIOCOOBI 3a/1aHUs MTOCIEI0BATENLHOCTEH. MeTo ] MaTeMaTHYECKOHN 1 01.04.2024
WHIYKIAH
103 MOHOTOHHBIE ¥ OTPaHUYEHHBIE [10CIIE0BATENLHOCTH. McTopus aHann3a OECKOHEYHO MaJIbIX 1 01.04.2024
104 Apudmernueckas mporpeccus 1 05.04.2024
105 I'eoMeTrpuyeckas mporpeccust 1 05.04.2024
106 BeckoHeuHO yOBIBaroIIas reoMeTpudecKas IpOTPECCHSI 1 08.04.2024
107 CymMa GecKOHEUYHO YOBIBAIOIIEH T€OMETPUUYECKON TPOTPECCHH 1 08.04.2024
108 JIuHeMHbIN 1 SKCIIOHEHIMAbHBIN pocT. Hucno e. @opmyra coKHBIX IPOLIEHTOB 1 12.04.2024
109 JIuHeMHbIN 1 SKCIIOHEHIHABHBIN pocT. Hucio e. @opMyna ClI0KHBIX POLIEHTOB 1 12.04.2024
110 Hcnons3oBanne mporpeccuu Uil pelieHrs peaibHBIX 3a7a9 MPUKIIATHOTO XapaKTepa 1 15.04.2024
111 KonTponsnas pabora: "[locnenoBarensHoctu u nporpeccun” 1 15.04.2024
112 HenpepsiBHbIC PyHKIIMHN ¥ UX CBOWCTBA 1 19.04.2024
113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB YHKITUH 1 19.04.2024
114 CaoiicTBa (yHKIIUH HEMIPEPHIBHBIX HA OTPE3KE 1 22.04.2024
115 CpoiicTBa (hyHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1 22.04.2024
116 MeToa HHTEpBAJIOB sl pEIICHUS HEPAaBEHCTB 1 26.04.2024
117 MeToa HHTEpBAJIOB sl pEIIEHUS HEPAaBEHCTB 1 27.04.2024
118 MeTo HHTEPBAJIOB sl pEIICHUS HEPAaBEHCTB 1 27.04.2024
119 [IpumeHeHre CBONCTB HEMPEPBIBHBIX (DYHKIIUH JIIs pelleHHs 3a1a4 1 03.05.2024
120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIIUH JIIs pellIeHHs 3a1a4 1 03.05.2024
121 [lepBas u BTOpas Mpou3BoAHbIE GYHKIIUU 1 04.05.2024
122 Omnpenenenne, TeOMETPUYECKUI CMBICI TPOU3BOIHOM 1 04.05.2024
123 Omnpenenenue, GU3NUECKUI CMBICT IPOU3BOHOM 1 06.05.2024
124 VYpaBHeHHe KacaTeNbHOU K TpaduKy QyHKIUN 1 06.05.2024
125 VYpaBHeHHe KacaTeNbHOU K TpaduKy QyHKIUN 1 10.05.2024
126 IIpon3BoaHBIE IIEMEHTAPHBIX QYHKIUI 1 10.05.2024
127 [Tpon3BoAHBIE IIEMEHTAPHBIX (QYHKIUH 1 13.05.2024




128 [TpounsBoaHasi CyMMBI, POU3BENICHHS, YACTHOTO M KOMIIO3HIIUU (DYHKITHI 1 13.05.2024
129 [IpousBoaHast CyMMBI, IIPOU3BEICHHS, YACTHOTO M KOMIIO3UIIUU (DYHKITHIA 1 17.05.2024
130 [TpousBoHAS CyMMBI, POU3BEACHHUSI, YACTHOTO M KOMITO3HUIIMU (DYHKITHIA 1 17.05.2024
131 Kontponbnas padota: "[IponsBognas" 1 1 20.05.2024
132 Bxoanast MmonuTopunronas pabora 1 1 15.09.2023
133 MounwutopuHroBas padora 3a 1 mosryroaue 1 1 09.12.2023
134 Hrorosas koHTpoabHas paboTa. 1 1 23.04.2024
135 Hrorosas koHTpoabHas paboTa. 1 1 23.04.2024
136 [ToBTOpEHUE, 00001IICHNE, CHCTEMAaTH3aINs 3HAHUI 1 20.05.2024
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 12




11 KVIACC

No KosaunuyectBo 4yacos Jara
Tema ypoka
n/n Bceero KP U3YYEeHUS

1 [TpumeneHme MPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1

2 [TpumMeneHme MpON3BOIHON K UCCIIETOBAHHIO (PYHKIMIA HA MOHOTOHHOCTB M DKCTPEMYMBI 1

3 [TpumeneHme MPON3BOIHON K UCCIIETOBAHHUIO (PYHKIIMIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1

4 [IpumeHneHne Mpou3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1

) [IpumeHneHue npor3BOIHOM K HcCe10BaHUIO (PYHKIMI HAa MOHOTOHHOCTb M SKCTPEMYMBbI 1

6 [IpumeHneHne Mpou3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1

7 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHsI HETIPEPHIBHOM (PYHKIIMM Ha OTpe3Ke 1

8 HaxoxaeHre HaubobIIero 1 HauMEHbBILIEr0 3HaYeHHsI HETIPEPhIBHOM (DYHKIIUU Ha OTpE3Ke 1

9 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHsI HETIPEPHIBHOM (PYHKIIMM Ha OTpe3Ke 1

10 Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYSHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1

11 Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYCHUST HETIPEPHIBHON (PYHKITMU HA OTPE3KE 1

12 Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYSHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1

13 IIpuMeHeHre MPON3BOAHON AJIS HAXO0XKIEHUS HAWTYUIIEro peleHHsl B IPUKIIAJHBIX 3a/1a4ax 1

14 IIpuMeHeHure MPON3BOIHON AJIS HAXO0XKIEHHUS HAWIYUIIEro PelieHus B IPUKIIAAHBIX 3a7a4ax 1

15 [IpuMeHeHre MPOU3BOIHON AT ONIPEENICHHUsI CKOPOCTH M YCKOPEHHUs IIpoliecca, 3aJaHHOTro GopMyI1oi niu 1
rpagukomM

16 [IpuMeHeHure Mpou3BOIHON A1 ONPEENICHHUsI CKOPOCTH M YCKOPEHHUs IIpoliecca, 3aJaHHOTro GopMyIioi niu 1
rpagukomM

17 Kommnosunus ¢yHkimii 1

18 Kommnosuius ¢hyHKimii 1

19 Kommnosutus ¢hyHkimii 1

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHOMN TIOCKOCTH 1

21 I'eomerpuueckue o0pa3bl ypaBHEHUN Ha KOOPAMHATHOMN TIOCKOCTH 1

22 KonTtponsHas padota: "Mccnenoanue QyHKIMNA ¢ TOMOIIBIO TPOU3BOJHOM" 1 1

23 IlepBooOpa3Has, OCHOBHOE CBOMCTBO MEepPBOOOPA3HBIX 1

24 IlepBooOpa3uble aneMeHTapHbIX GyHKIMN. [IpaBuia HaxoXkAeHUS TIEPBOOOPA3HBIX 1




25

[TepBooOpa3nbie aneMeHTapHbIX (QyHKIWHA. [IpaBuia HaX0XKACHUS TIEPBOOOPAZHBIX

1
26 Wuterpan. 'eomeTpuueckuii cMbIC MHTErpaja 1
27 Brruncnenue onpenenénnoro naTerpaia no gopmyne Hetorona-JleiiGuauma 1
28 Breruncnenue onpenenéanoro naTerpaia no gopmyine Hetorona-Jleiibuaumna 1
29 [Tpumenenne nHTErpaia Uik HAXOXKACHUS TUIOIIAACH TIIOCKUX QUTyp 1
30 [TpumeneHne UHTErpaNa i HAXOXKACHUS 00bEMOB T€OMETPUIECKUX TEIl 1
31 [Ipumeps! pemennii qudpepeHnnaibHbIX YpaBHEHUH 1
32 [Ipumeps! pemennii qudpepeHnnaibHbIX YpaBHEHUH 1
33 MaremaTtuueckoe MOJEINPOBAHKUE PEAIbHBIX MTPOLECCOB C MOMOUIBIO AU PepeHInaTbHbIX YpaBHEHUN 1
34 Kontponbras padota: "[lepBooOpazHas u mHTErpan” 1
35 Tpuronomerpuyeckue GyHKINU, UX CBOUCTBA U rpapUKu 1
36 Tpuronomerpuveckne GyHKIINHU, HX CBOMCTBA U rpaduKn 1
37 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu 1
38 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
39 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
40 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TIOMOIILI0 TPUTOHOMETPHIECKON OKPYKHOCTH 1
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH € IIOMOILBIO TPUTOHOMETPHUUECKON OKPY’KHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH € IOMOILBI0 TPUTOHOMETPHUUECKON OKPY’KHOCTH 1
43 OT100p KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH ¢ HOMOILBIO TPUTOHOMETPUYECKOIN OKPYXKHOCTH 1
44 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1
45 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1
46 Pemrenne TpuroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenune TpUroHoOMeTprYECKUX HEPABEHCTB 1
48 KonTtponsHas padota: "['paduku Tpuronomerpudeckux ¢pyHkuuit. Tpuronomerpuueckie HepaBeHCTBa" 1
49 OCHOBHBIE METO/IbI pEIlIEHHs T0Ka3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI peIIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI pEIIEHHs TOKA3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI peIIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHHs JIOrapu(PMUIECKUX HEPABEHCTB 1




o4 OCHOBHBIE METO/IbI peIICHHs JIOTapu(PMUIECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI pEIIEHHS JIOTapU(PMHUUECKUX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI pEeIIEHHS JIOTapu(PMUUIECKUX HEPABEHCTB 1
S7 OcCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIIECHHSI HPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHHS HPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHATEHBIX HEPABEHCTB 1
61 I'padmueckue MeTo bl pelIeHus UppallMOHAIbHBIX YPaBHEHUN 1
62 I'paduueckre METOIbI pelIeHUS UPPAIIMOHATLHBIX YPaBHEHUN 1
63 I'paduueckue MeToIbI pelIeHHs TOKAa3aTeIbHBIX YPaBHEHUN 1
64 I'padmyeckue MeTo bl pelieHus MOKa3aTebHbIX HEPABEHCTB 1
65 I'padmueckune MeTo bl pereHus JorapupMUIECKUX ypaBHEHUI 1
66 I'paduaeckue meToap! pemeHust JorapuPMUIECKUX HEPaBEHCTB 1
67 I'paduaeckue meToap! pemeHust JorapuPMUIECKUX HEPaBEHCTB 1
68 I'paduaeckue MeToabI pelIeHHsI MOKa3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHCHUM 1
69 I'paduaeckue MeToabI pemIeHusI MOKa3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHCHUM 1
70 I'paduaeckue MeToABl pEeIICHH MMOKA3aTEIbHbBIX U JIOTapu(hMUUECKIX HEPABEHCTB 1
71 I'paduaeckue MeToAbl pelICHNS MOKa3aTeIbHBIX U JOTapu(MHUUCCKIX HEPABEHCTB 1
72 Kontponbras padoTa: "HpparmoHaiibHble, TOKa3aTeIbHbIE U JIoTapu(pMUYecKue HepaBeHCTBA" 1
73 KommuiekcHble uncna. Anredpandeckast 1 TpUroHOMeTpuueckast (popMbl 3aUCU KOMITJIEKCHOTO Yuciia 1
74 KommuiekcHble uncna. Anredpandeckast 1 TpUroHoMeTpuueckast (popMbl 3aUCH KOMITJIEKCHOTO Yuciia 1
75 ApudMeTnueckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMH 1
76 Apugpmernueckue onepanuy ¢ KOMIJIEKCHBIMU YUCIaMH 1
77 N306pakeHne KOMIUIEKCHBIX YUCENl Ha KOOPAWHATHOH IJIOCKOCTH 1
78 N3006pakeHne KOMIUIEKCHBIX YUCeNl Ha KOOPAUHATHOM MJIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii creneHn u3 KOMILIEKCHOTO YnCIIa 1
80 ®opmyna Myaspa. KopHu n-oii creneHn u3 KOMILIEKCHOTO YnCIia 1
81 [IpuMeHeHre KOMIUIEKCHBIX YHCEN Ul pelieHus GU3NYECKUX U TEOMETPUUECKUX 3a1au 1
82 KonTtponsnas padora: "KommiekcHsie uncna' 1




83 HarypainbHble u 1enbie 9ncia 1
84 HarypanbHble u nenbie yncna 1
MMEHEHHE TIPU3HAKOB JICTMMOCTH LIEJBIX YHCEI
85 IT 1
MMEHEHHE TIPU3HAKOB JICIIMMOCTH IIEITBIX YHCET
86 IT 1
87 [Ipumenenne npuszHakoB Aenumoctu nenbix yrcen: HOJl u HOK 1
88 [Tpumenenne npu3HakoB aeaumocty 1enbix yucen: HOJl u HOK 1
89 [IpuMeHeHne Mpu3HAKOB ACIUMOCTH EIBIX YHCEII: OCTATKU 110 MOIYIIIO 1
90 [IpuMeHeHne MpU3HAKOB JSIMMOCTHU LETBIX YHCEII: OCTATKU 10 MOIYIIIO 1
01 [TpumeHeHre MPU3HAKOB IEIUMOCTH IIEITBIX YMCEN: anropuT™ EBKInaa st penieHus 3a/1a4 B EeNbIX 1
qHcIax
92 KonTpossHas padora: "Teopus nenbix qucen” 1
93 CucreMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-CIICICTBHSI 1
94 CucreMa U COBOKYITHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI W CHCTEMBI-CIICICTBHSI 1
95 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPAaBHCHHUI 1
96 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH MPPAIIMOHATBHBIX YPaBHCHUI 1
97 OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeIbHbIX YPAaBHCHUI 1
98 OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTEeJIbHBIX YpaBHEHUI 1
99 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JorapuMUUecKux ypaBHEHUN 1
100 OCHOBHBIE METOJIbI PEIICHUS CHCTEM M COBOKYITHOCTEH JIOTapU(PMUUSCKUX YPaBHEHUM 1
101 [IpuMeHeHne CUCTEM K PEeUICHUIO MAaTEMAaTHYEeCKUX 3a]a4 U 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKu U 1
peaIbHOM JKU3HH, HHTEPIIPETALIMS [TOJTyYEHHBIX PE3yIbTaTOB
102 [IpuMeHeHne CUCTEM K PEeUICHHIO MAaTEMAaTHYEeCKUX 3a]1a4 U 3a]a4 U3 pa3IU4HbIX 00JacTeil HayKu U 1
peabHOM KU3HU, HHTEPIIPETALIHS TOTYyYEHHBIX Pe3yIbTaTOB
103 [IpuMmeHeHre HepaBeHCTB K PEIICHUIO MaTeMaTHYECKUX 3aa4 U 3a7a4 U3 Pa3IMuHbIX 00IacTell HayKu U 1
pealbHOM KU3HU, HHTEPIIPETALIHS TOTYyYEHHBIX Pe3yIbTaTOB
104 KonTtponsHas padora: "CrucTeMbl palliOHATBHBIX, UPPALUOHAIBHBIX TTOKA3aTENbHBIX U JTOTapU(DMUIECKIX 1
ypaBHeHuUi"
105 PanmonanpHble ypaBHEHUS ¢ TapaMeTpaMu
106 PanmonanbHbIE HEpAaBEHCTBA C ITapaMeTPaMu
aIlMOHAJIbHBIC CUCTEMBI C TTapaMeTpaMu
107 P




108 WpparmonanbHble ypaBHEHUS, HEPABEHCTBA C TapaMeTpaMu 1
109 HppanmoHaisHble CHCTEMBI C TApaMeTpaMu 1
110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C IapaMEeTpaMu 1
111 IToka3aTenbHble CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapugmuueckie ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1
113 Jlorapugmuueckie CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpuueckue ypaBHEHUs € IMapaMeTpamMu 1
115 TpuroHomeTpruecKre HEPABEHCTBA C ITapaMeTpamMu 1
116 TpuroHomeTpudeckre CUCTEMBI € ITapaMeTpamMmu 1
117 [TocTpoenue n nccneoBaHNE MAaTEMAaTUYECKUX MOJIENEHN peabHbIX CUTYallui ¢ TOMOILBIO YPAaBHEHUH C 1
rapaMeTpamMmu
118 [TocTpoeHwue 1 UCCiIeIOBaHHEe MaTEMAaTHIECKUX MOJICNICH peaTbHBIX CHTYAIH ¢ TIOMOIIBIO CHCTEM 1
YpaBHEHUH C MapameTpaMu
119 [TocTpoenne u uccneoBaHNE MATEMATHIECKUX MOJIENICH peabHbIX CUTYAIUi C TTIOMOIIBIO CHCTEM 1
YpaBHEHUH C mapameTpaMu
120 Kontponbras padota: "3agauu ¢ nmapamerpamu' 1
121 IToBTOpEeHME, 0000IIEHNE, cucTeMaTr3aIus 3HaHui: "YpaBHeHUs" 1
122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIKs 3HaHui: "YpaBHeHUS" 1
123 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTH3amus 3HaHui: "YpaBHeHus. CUCTEMbl ypaBHCHHI" 1
124 [ToBTOpEeHME, 0000mIEHNE, cucTemMaTu3anus 3Hanui: "HepaBeHcrpa" 1
125 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa" 1
126 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTu3anus 3Hanui: "HepaBeHncTaa" 1
127 [ToBTOpenue, 0606menHue, cucreMatusanus 3Hanuil: "[IpousBoanas u e€ npumeHeHue" 1
128 [ToBTOpenue, 06006meHue, cucreMatusanus 3Hanuii: "[IpousBoanas u e€ npumeHeHue" 1
129 [ToBTOpenue, 0606menHue, cucreMatusanus 3Hanuil: "[IpousBoanas u e€ npumeHeHue" 1
130 IToBTOpenue, o0oOIIeHNE, cucTeMaTH3alus 3Hanuil: "UHTerpan u ero npuMeHeHue" 1
131 [ToBTOpeHnue, 060061IeHNE, cucTeMaTH3alus 3Hanuil: "OyHkuun" 1
132 Bxonnas MoHuTOpuHroBas pabora 1
133 MOHUTOPUHIOBasE KOHTPOJIbHAs paboTa 1




134

[Tpo6usrit EI'D

135

Hrorosas koHTpoJibHas paboTa

136

Hrorosas KoHTpoJbHAs padoTa

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJBHOI'O ITPOLIECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
AnreOpa u Hayaia MaTemMaTHueckoro ananusa. Anmumos LA u ap. (10-11)
(bazoBwiit/Yrnyonéunsriit). UznarensctBo Ilpocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

HNunaktudeckue Marepuanbl. ba3oBeiil, Yrinyonéunsiil. [1labynun M. 1.,
TxaueBa M. B., ®enoposa H. E. Anrebpa 1 Hayana MareMaTuyecKoro aHajau3a.
Amumos I A. u ap. (10-11). M3gatensctBo IIpocBemenue, 2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1 bubaunoreka L{OK https://m.edsoo.ru/

2 DJIEKTUBHBIE KYPCHI 110 MATCMATHUKEC
http://metodist.lbz.ru/iumk/mathematics/ec.php

3 HHTCTPHUPOBAHHBIC ITPOCKTHI 110 MATCMATUKE U I/IH(i)OpMaTI/IKC
http://metodist.lbz.ru/iumk/informatics/ec.php
4 BCGpOCCHﬁCKa}I oJiInMIIMazia IIKOJIBHUKOB I1IO MaTEMATHUKE
http://old.math.rosolymp.ru/

5 KOJIJIGKHI/I}I HHTCPAKTUBHBIX MYJIbTUMCINA-KOMIIOHCHTOB IJIsA pa6OTI>I Ha
WHTEPAKTUBHOM ocke «MartemaTtuka: crepeomerpus, 10-11 kimaccel ais
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/

6 Metoauueckue MaTepuaibl Kadeapbl TCOPUH U METOJIUKU 00yUYeHUS
MAaTEMATUKHN
MIIT'Y http://www.mpgu.edu/abitur/mat.htm

7 Metoanueckue MaTepuaibl Kadeapbl IPUKIATHON MaTeMaTUKH (pakyibTeTa
MH()OPMAIIMOHHBIX TEXHOJOTUH MOCKOBCKOT'O TOPOJICKOTO TICUXO0JIOTO-
neJaroru4cCKOro YHuBCpCuTCTa
(MTI'TIITY) http://www.mgppu.ru/education/high/fit/index.php.
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