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MNOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIii Kypc «Anrebpa W Hadyalla MaTeMaTHYECKOTO aHaJIHM3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B MpPOrpaMMe CpPETHETo o0Iero oOpa3oBaHWs,
MOCKOJIBKY, C OJHOW CTOpPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3zy Iuis
U3YyYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe U aOCTPaKTHOE MBIIIICHUE 00yJYaronInXxcs Ha ypOBHE, HEOOXOIUMOM
JUIST OCBOCHUSI MHPOPMATUKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JIPYTHUX
TUCIMIUIMH. B paMkax maHHOTO Yy4eOHOTO Kypca oOydJaromuecss OBIIAICBAIOT
YHHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOW Hayku, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS] B MaTeMaTH4deckoil hopme.

VYyebHblli Kypc anreOpbl U Hauajl MaTEMaTUYECKOro aHaliu3a 3aKJIaJbIBacT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3MKH, XUMUHU, OWOJIOTHH,
MOHMMAaHHWS OCHOBHBIX TCHJICHIIUI Pa3BUTHSI SKOHOMHKHU U OOILIECTBEHHON KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(MPOBBIX M KOMIBIOTEPHBIX
TEXHOJOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX IS JalbHEWInero oOpa3oBaHUs U B
MOBCEHEBHOM >XH3HU. B TO ke Bpemsi OBJiaJiecHHe aOCTPAKTHBIMH M JIOTMYECKH
CTPOTUMH KOHCTPYKIMSIMHU alreOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTH, TOKAa3bIBATh
YTBEPKACHHUS C MOMOIIBI0O MHAYKIIMA M PACcCyX AaTh JETyKTUBHO, UCTIOIb30BATh
00001IeHNEe ¥ KOHKpEeTH3aluio, a0CTparupoBaHUE W aHAJOTUIo, (opmupyer
KpEaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone uzyuenus yueOHOro kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHaM3a» 00ydYaroIuecs MOJyYaroT HOBBIM OMBIT PEIIeHUs MPHUKIAIHBIX 3a/1ad,
CaMOCTOSITENTFHOTO MOCTPOCHHUSI MaTeMaTHYECKHX MOJIENEeH peabHBIX CHUTYaIluil,
WHTEPNpETAllud  TIONYYEHHBIX  pEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B MpHUpOJEe, HAyKe U HUCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc oOnagaeT 3HAYUTEIHHBIM BOCIHUTATEIBHBIM MOTEHIIMAJTIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM Marepual, CrnocoOCTBYIOIIUN
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS, TaK M 4Yepe3 crenuduky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MPOJOKUTENbHOM  KOHIIEHTPAllMM BHHUMaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmertomukum oOydeHust anreOpe M HayaldaM MaTeMaTHYECKOTO
aHaJIn3a JEKUT ACSITeTbHOCTHBIM MPUHIIUIT O0Y4YESHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COAepKATeIbHO-METoANYeckne TuHuM: «Yucna
U BBIYUCIICHU», «DyHKIIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hagana
MaTeMaTHYeCKOro aHanuza», «MHoxkecTBa u Joruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANUECKUE JIMHUA HU3Yy4aloTCS Ha MPOTSLKEHUU JABYX JIET
oOyueHus: Ha ypOBHE CpeIHEro ooOmero oopa3oBaHUsl, €CTECTBEHHO OTOJHSS
JpyT JIpyra U MOCTENEHHO HACHIMIAACh HOBBIMH TEMaMH U paszjienamu. JaHHBIH
y4eOHBIH KypC SIBISIE€TCA WHTErPATUBHBIM, IIOCKOJIbKY OOBEAMHSET B cebe
COJIEp’)KaHUE HECKOJBKMX MaTEeMaTHMYECKUX JMCLUUIUIMH, TakKUX Kak aireOpa,
TPUTOHOMETPHUSI, MAaTeMaTHUECKUN aHAIN3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
goruka u apyrue. [lo Mepe Toro kak oOydarommecss OBJaneBalOT Bc€ Ooiee
IMIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX IOCIIE0BATEIbHO (GOPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pEaIbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYUYEHHbIE PU U3YUYEHUU y4yeOHOro Kypca, s
peIIeHusI CaMOCTOSTENHHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a/a4u, a 3aTeEM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «YKcia U BBIYMCICHUS) 3aBEpIIAET
(opMHUpPOBaHNE HABBIKOB MCIOJIb30BaHUS IEUCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111eT0 00pa3oBanus. Ha ypoBHe cpeaHero o0iiero
oOpa3zoBaHusg 0co00e BHUMaHue yzensercs  (HOPMUPOBAHHUIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUN, BKIIOYAIOMINX B CceOs HMCIOJIB30BAHUE PAITUYHBIX
dopM 3amucu 4yMcia, YMEHHUE JeJaThb NPUKUIKY, BBIIOJIHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHUs, pabOTaTh ¢ MaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMBbIE OOYyYaromMMCS MHOXECTBA HATYPaNbHBIX, IEJBIX,
palMoOHANBHBIX M JACHCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXIoM W3 3TUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKue 3aJaud U ONepaluu: JeJIEHue Halelo,
ONEPUPOBAHUE OCTATKAMM HA MHOXECTBE LENbIX YHCEN, OCOOble CBOWMCTBA
palMoOHANTBHBIX W HUPPAIMOHANBHBIX YUCEIN, apu(PpMETHUECKUE ONEpaIluu, a TaKKe
U3BJICUCHUE KOPHS HATYypaTbHOW CTETEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnarogapsi mocienoBaTeIbHOMY pPACIIMPEHUIO Kpyra HCHIOJIb3YyeMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHMsSI JJI PEUICHUs PA3IUYHBIX 3a]au
dbopMupyeTcsi TpeACTaBIeHNe O €IUHCTBE MAaTEMAaTHKU KaK HAyKH U €€ poJd B
MOCTPOCHUU MOJIENeH PEalbHOTO MUpa, IMIMPOKO HCIOJB3YIOTCS O00O0OIIeHHE WU
KOHKPETH3aIIHs.

Jluaust «YpaBHEHUS U HEPABEHCTBa» pEANIM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXXIOM
pasaene IIporpaMMbl TMPEemyCMOTPEHO peIIeHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrare oOydaroluecss OBJIAJIEBAIOT PA3IMYHBIMM METOAAMM  pELICHHUS
palMoOHANbHBIX, HPPAIMOHANBHBIX, IIOKa3aTeNbHBIX, JOrapu@MHUUECKUX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a Takke 3ajad,
coJepkammx mnapaMmeTpsl. [lodmydeHHblE yMEHMsI IIHPOKO HCIONB3YIOTCS MpU
UCCIIEOBAaHUM (YHKIUI C MOMOIIbIO NPOU3BOJHOM, NPU PEUIEHUM NMPUKIATHBIX



3a]a4 W 3a7]a4 Ha HAXOXKJCHHE HaWOOJBIINX M HaWMMEHBIINX 3HAYCHUNH (QYyHKIUU.
Jannasi comeprkatenbHasi TUHUS BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUI
BBIMIOJHATH  pacuéTtel 1o  (opmyrnaMm, mpeoOpa3oBaHUsl  PpPalMOHAIBHBIX,
UPpPAIMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKECHUM,
coJlepKallluX CTeNeHu U Jorapudmbl. biaromaps u3ydeHHIO anredpanyeckoro
MaTepyasa NPOUCXOJWUT  JAJBHEWINEE  pa3BUTUE  ANTOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUSI O0y4arouuxcs, GOpMHUPYIOTCS HABBIKM JEAYKTUBHBIX
paccyxlieHuid,  pabOThl C  CHUMBOJBHBIMH  (OpMaMH,  TPEJCTABICHUSA
3aKOHOMEPHOCTEM W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpPaBEHCTB. AjredOpa
npemyiaraetT d(PQPEeKTUBHbIE HHCTPYMEHTHI JUISI PEHICHUS TPAKTUYECKUX |
€CTECTBEHHO-HAYYHBIX 33J1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTU KakK
A3bIKA HAYKHU.

CopepkarenpbHo-MeToauueckass JuHUA «DyHKUUM ©  TpadUKu» TECHO
neperuieTaeTcs ¢ APYTUMH JIMHUAMH Y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIPHOCTD U3YUEHUs MaTepuana. M3yduenue creneHHon,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKIIMIA, UX CBOMCTB
U rpaMKoOB, UCHOJb30BaHUE (DYHKIMI JUIsl pEIIeHUs 3aJad U3 JIPYTrux y4eOHbIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBS3aHO KAK C MATEMaTUYECKUM aHAIU30M,
TaKk U C pelIeHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJiaMU 3aBHCHUMOCTH MEXKIY
pa3NUYHBIMU BEJIMYMHAMU, HCCIEAOBATh IOJYYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi cofepKaTeIbHON JTUHUN HAIleJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIWYMHAMHU B
paznu4HOi ¢dopMe: aHATUTHYECKOM, rpaduueckoid M ciaoBecHoOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJITOPUTMHYECKOTO MBILIUICHHS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AIIUU, UCTIOIB30BAaHUIO aHATIOTHH.

ConepxartenbHas nuHUsi «Hadama maTeMaTHdecKoro aHaian3a» MO3BOJSET
CYIIECTBEHHO PACIIMPUTHh KPYT KaK MAaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYITHBIX O0yYarouuMcs, TaKk KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (YHKUHUWA, ONpenensiTh MX HauOoJblIMe U HAUMEHBIINE
3HAYEHHUA, BBIYUCIATH IUIOMAAU (GUryp u oO0bEMBI TEN, HAXOAUTH CKOPOCTH H
YCKOpeHMsI IpoleccoB. JlaHHasg coaepkarenbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMAaTHYECKMX MOJEJIEH pealbHbIX CUTyaluH,
MO3BOJISIET HAXOJIUTh HaWJydlllee pElIeHHEe B MPUKIATHBIX, B TOM YHUCIE
COIIMATIbHO-D)KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POpMaIbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIICHHSI, (OPMHUPOBAHHIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecss y3HaKT O



BBIIAIOLIMXCSI PE3ysbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTUS MaTEMaTHKH Kak
HAyKH, 1 00 UX aBTOpax.

CopeprkarenbHO-MeTOANYECKask TUHUS «MHOXKECTBA U JIOTHKA) BKJIIOYAET B
ceOsi DJIEMEHThl TEOPUUM MHOXKECTB M MATeMAaTHMYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPECTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTEMaTUKH
U TpelaraloT HamboJiee YHUBEPCAJIbHBIA SI3bIK, OOBEIMHSIOIINA BCE pPA3IEIIbI
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTEMAaTHYECKHE
JUCHUIUIMHBL W MX TPWIOKEHUST B eauHoe Ienoe. [loaTtomy BakHO HdaTh
BO3MOXKHOCTh OOyYaromeMmycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKH W MCIOJIb30BATh €0 JIJISl BHIPAXKEHUS CBOMX MBICIIECH.
JpyruM BaXHbBIM TIPU3HAKOM MATE€MAaTHKH KaK HayKd CJeAyeT MpUu3HaTh
CBOMCTBEHHYIO €U CTpPOrOoCTb OOOCHOBaHUN U CJEAOBaHUE OMNPEACIEHHBIM
npaBujaM  TOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIITUICHHUS
oOy4Jaronuxcs, N03BOJIAET UM CTPOUTHh CBOM PACCY’KIEHUS HA OCHOBE JIOTHYECKUX
npaBuii, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOrO aHaJIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO MOJIEIUPOBAHUS, KOTOPbIE MPU3BAHbI
cioco0cTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHMSI MOJENEeH peabHbIX
CUTYallUii, WCCIEAOBAHMS 3TUX MOJENEHd C IMOMOUIbIO amnmapara ajaredpbl H
MaTEMaTUYECKOr0 aHajiu3a, MHTEPHpPETAlUH TOIYYEHHBIX pe3yJibTaToB. Takue
3aJIaHUS BIUIETEHBI B KXK/IbIN U3 Pa3/IeioB MPOTPaMMBI, ITOCKOJIBKY BECh MaTepra
y4eOHOTO Kypca IIMPOKO HCIOJIb3YETCS NIl PElIeHUs] MPUKIATHBIX 3amad. [Ipu
pEIICHUH  pEabHbIX  MPAKTHYECKUX  3a7ad  OOydaroliuecss  pPa3BUBAIOT
HaAOJIOATeNIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh M KOHKPETU3UPOBATH  MpoOJieMy.
JlesitenpHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a/1a4
OpraHu3yeTCs B IMPOIecCce N3YUEHHsI BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOrO aHaIN3ay.

Ha wu3ydenue yueOHOro kypca «Anredpa MW Hayajia MaTEeMaTUYECKOTO
aHanuza» oTBoAuTCs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Hezeno), B 11
Kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KJTIACC

Yuciia 1 BHIYMCTICHUS

Paunonanpubie uynciaa. OOBIKHOBEHHbIE W JECATUYHBIE IPOOHU, MPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue apoou. IlpumeHenue apoOeil W MPOIEHTOB MAJis
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEN 3HAHUI U pEAIbHOM KU3HU.

JlelicTBuTenbHble yuchna. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIA.
Apudmernueckre  omepalMu ¢ JEUCTBUTENbHBIMU  4uciaamMud. Moayib
JNEHCTBUTENBHOTO Ynciaa U ero cBoicTBa. [IpuOmmkEéHHbIE BBIYUCIIECHUS, TPaBUIIa
OKPYIJICHHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIUMCICHUM.

Crenenp ¢ uenslM mnokaszarenemM. buHoMm Herotona. Hcenone3oBanue
NOAXOASIIENH GOPMBI 3aIMUCH NEUCTBUTENIBHBIX YHCEI JUISl PEIICHUS MPAKTHYECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudpmeTrueckuii KOpeHb HaTypaIbHON CTETIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTeleM MU €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiicTBa jorapudma. JlecsiTUUHBIE W HATypajbHbIE
JorapupMsl.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCUHYC M ApKTaHI'€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPEOOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUS W YypaBHEHHUA-CIeICTBHs. HepaBeHCTBO,
pelIeHrne HepaBeHCTBA.

OCHOBHBIE METO/BI PELICHUS LETbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEpeMEHHOW. JlelleHne MHOrodjieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3dy. MHorowieHsl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[Tpeobpa3zoBaHusi YMCTOBBIX BBIPAXKEHUN, COJEPIKAIIMX CTETIEHN U KOPHHU.

HppanmonanbHbie ypaBHEHHS. OcHOBHBIE METOBI peneHns
UppaIMOHATIbHBIX YPaBHEHUI.

[Toka3atenbHble ypaBHEHHsS. OCHOBHBIE METOJbI PELIEHUS NOKA3aTEJbHbIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(PMBEI.

Jlorapudmuueckue YpaBHEHUHL. OcHoOBHBIE METO/IBI pereHus
Jorapu(pMUUECKUX YPaBHCHUIA.

OcHOBHBIC TPUTOHOMETPUUYECKUE (hOopMyIIBL. [IpeoOpazoBanue

TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellieHre TpUroHoOMeTpUYeCKUX YPaBHEHHMN.



Pemienne cucreM JMHEMHBIX ypaBHEHHMHA. Marpuia CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OrnpenenuTens MaTpuilbl 2X2, €ro TeOMETPUYECKUM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HA4YECHUS, IPUMEHEHNE ONPENEIIUTEIS ISl PEIICHHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpHUKIAagHBIX 334a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWi. VccnenoBaHue MOCTPOEHHON MOJENU C
ITIOMOIIBIO MATPHI] U OTIPEIEITUTEIIEH.

[TocTpoeHne MaTEeMaTHYECKUX MOJEIIEN PEalbHOM CHUTYallMd C IOMOIIBIO
YpPaBHEHHII U HEpaBEHCTB. [IprMeHeHHE ypaBHEHHUI M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad W3 Pa3jIudHbIX 00JlacTell HAyKH U peaabHOU
KU3HU.

@OyHkuuu U rpadpuku

@yHkus, crnocoObl 3amanus (QyHKIUM. B3aumMHO o0OpaTHble (YHKIHH.
Kommnoszummst pynkiuit. I'papuk  dyHkmmu. DieMeHTapHble MpeoOpa3oBaHMUs
rpauKoB QyHKIIHIA.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HauyeHUd ¢yHKkuuu. Hymn (yHKImm.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HeU€THBIE PyHKIMU. [lepuonnueckue
dbyukiuu. [IpoMeXyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbonbiee 1 HauMeHsbIee 3Ha4eHUsT QyHKIIUUA HAa TPOMEKYTKE.

Jluneitnasi, KBaJpaTu4yHasi W JAPOOHO-TMHEHHAs (QyHKIMU. DIeMeHTapHOe
UCCJIEIOBAHNUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHas (pyHKIHMS ¢ HATypaldbHBIM U LI€JIbIM MoKa3ateneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa W TrpaduKk KOpHA N-OM CTEMEeHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[TokazatenbHast u jorapugmuyeckas (QyHKIMH, WX CBOWCTBA U TpaduKH.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelIeHNs ypaBHEHU.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPEIEIECHUE TPUTOHOMETPUUECKUX
(GyHKIIMI YUCIIOBOTO apryMEHTA.

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pEalIbHBIX Ipoleccax W SBICHUSX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Hayana MaTeMaTH4eCKOro aHaIu3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEAOBATEIBLHOCTEH. MeTox
MaTeMaTU4eCKOn VUHIYKLUY. MOHOTOHHBIE U OrpaHUYCHHBIE
NOCJIEOBATENBHOCTU. VICTOpUS BO3HMKHOBEHUSI MAaTEMAaTHYECKOTO aHaIA3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas U reomeTprueckas nporpeccun. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpHYECKON
IIPOrpecchi. JIMHEVHBIN U SKCITOHEHIHAIBHBIA pocT. Yncio e. @opmyia ClI0KHBIX
IpOLEHTOB. Mcronb30BaHWE MPOrpeccMu I PEHIEHUS pealbHbIX —3a1ad
MIPUKJIATHOTO XapaKTepa.



HenpepriBHble (QyHKIMM ¥ HX CBOWcTBAa. TOYKM pa3pbiBa. ACHUMITOTHI
rpajuxoB ¢yukiuii. CBoiicTBa (DyHKUMH HENMpephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIIOB JUISl PEIICHMsS HEPaBEHCTB. l[IprMeHEHMEe CBOWCTB HENPEPBIBHBIX
GyHKIMH 1S perieHus 3a1ad.

ITepBas u BrOpas npousBojHble PyHKIMH. OnpeaeneHue, reoMeTpUIeCKUi U
buznyecKkuil CMBICT IPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBognbie  snmemMeHTapHbIX  QyHkumid.  IIpomsBogHas  cymMbl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMY (PYHKIIHUH.

MHokecTBa H JIOTHKA

MHOXeCTBO, onepanyvu HaJ MHOXECTBAMH W KX CBOMCTBa. JlMarpammel
Ounnepa—Benna. [IpumeHeHne TEOPETHKO-MHOXXECTBEHHOTO — amnmapara  JUis
ONMCAHUs PEATBHBIX IPOLECCOB W SBICHHUM, NMPU PEIICHUM 3a0a4 U3 JAPYIUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMAaTHYECKOTO OOBEKTa, CIENICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHHS.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMHA 00YUYaOIIEeToCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBIECHHUE O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHHPOBAHUS PA3UYHBIX CTPYKTYD, SBICHUH,
IpoLenyp TPaXIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTUTYTAaMH B COOTBETCTBHHM C HUX
(GYHKIUSMU 1 HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOM MaTeMaTUKH, LIEHHOCTHOE OTHOUIEHUE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OTUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja, cHhOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTIXKCHUN HayKu U JACSATEIbHOCTbIO YUY€HOIro, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO Oy AyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKJIOUasl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHUH, PacCyK/I€HUNH, BOCTIPUUMYUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvYecKoro BOCHUTAHMSA:

chOpMHPOBAHHOCTh YMEHHUS TPHUMEHSITh MaTeMaTU4YeCKhe 3HaHUS B
HWHTEpecax 3JI0pOBOTO U 0e30MMacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUA U
OTJIbIXa, PETyJsipHas (U3NUecKasi aKTHBHOCThH), (PHU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHITUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN €SI TEILHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpeC K
pa3uuHbIM  cepam  MPOdECCHOHAIIBHOM  JIESITEIBbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeld mnpodeccnrn W pearnu3oBbBIBATH COOCTBEHHBIC JKMU3HEHHBIC IUIAHBI,



TOTOBHOCTh HM  CIHOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa30BaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWHW BCEH KU3HMU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKHUX 33]1a4 MaTEMaTHIECKON HAMPaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCITUTAHUSA:

chOpPMHUPOBAHHOCTh  SKOJIOTUYECKOW KYJIbTYphbl, TOHMMAaHHUE BIUSHUS
COIMAITbHO-DPKOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON U COIUATBHOM
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTeMAaTHUYeCKHX 3HAaHWW Mg pelleHus 3aaad B 00JacTu
OKpYyXarolel cpefpl, IJIaHUPOBAaHUE IOCTYNKOB M OICHKM HMX BO3MOXHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NTO3HAHMS:

c(hOpPMHPOBAHHOCTL MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH U OOIIECTBEHHOW  TNPAKTUKH, TOHHUMaHHUE
MaTEMaTUYeCKOM HayKd Kak cQepbl YeIOBEUECKOW NIeATeNbHOCTH, JTalmoB €&
pa3BUTHS W 3HAYUMOCTH JJII PAa3BUTHs ITUBUIM3AIANA, OBJIAJCHHUE S3IKOM
MaTeMaTHKH ¥ MaTEeMaTHYeCKOHW KYJIbTypOH KaK CPEJACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYIO W HCCIEAOBATEIBCKYIO EATeILHOCTD
WHMBUyaJIbHO U B TPYTIIIE.

METAIIPEIJMETHBIE PE3YJIbTATDBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiicTBUS

ba3oBble jornueckmne aeicTBUs:

BBISIBIIATh M XapaKTEpU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEeMaTHYECCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYITUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(UKaIuy,
OCHOBaHUS 7151 00OOIICHHS U CPABHEHUS, KPUTEPUHU TIPOBOIMMOTO aHAIN3a;

BOCTIIpUHUMATh,  (OpPMYyIUpPOBaTh U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIILHBIC M OTPHUIIATCIIbHBIC, CIMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE;

BBISIBJIITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHHSIX, MpEIaraTh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOJABI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, ICAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIFOUCHUN 110 aHAJIOTHH;

IPOBOIUTH CAMOCTOATEIBHO JTOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh ApTyMEHTAITUIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHS U BHIBOJIbI;

BBIOMpaTh CMoco0 perieHus YydeOHOM 3agauyu (CpaBHUBATh HECKOJBKO
BapHMaHTOB  pelIeHHs, BbIOMpaTh Haubonee MOAXOMAMMA C  y4E€TOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUER).



Ba3oBble uccienoBarenbcKme 1eiicTBUS:

UCITIOJIb30BaTh BOIPOCHI KAaK HCCIEI0BAaTENbCKU MHCTPYMEHT I1O3HAHMS,
(GopMyIMpOBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOEe, (OpPMHPOBATH THUIOTE3y, apTyMEHTHPOBATh
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIEA0BAHKE
[0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHu4ecKoro o0beKTa, BJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 00bEeKTaMu, SIBJICHUSIMH, IIPOIECCAMU;

CaMOCTOATENHLHO (POPMYIHPOBATH 000OIIEHHUS] W BBIBOJBI IO pe3yJbTaTaM
OPOBEJAEHHOIO  HAOJIIOJIEHUS, HUCCIENOBaHMs, OLEHUBAaTh  JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE PAa3BUTHE IIPOLIECCA, a TaKKe BBIIBUTaTh
MPEANOJIOAKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nnpopmanmueii:

BBISIBIIAT A€(UUUTH MHQOpPMALMU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOIIPOC U JJI PELICHUS 3a]1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMAaTHU3UpOBaTh M HUHTEPIPETUPOBATh HHPOPMALMIO PANIUYHBIX BUIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MHPOpPMALIUIO, MPEACTABIATh €€ B pas3IMyHbIX (popmax,
WUTIOCTPUPOBATH TpadUUuECcKH;

OLICHMBATh HaJEXHOCTD uHbOopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBHSA

OO0menne:

BOCIPUHUMATh U (YOPMYIUPOBATh CYXJACHUS B COOTBETCTBUH C YCIOBHUSIMH U
eI IMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M INUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHMS II0 XOJIy PEUIECHUs 3aJauyH,
KOMMEHTUPOBATH MOJYyYEHHBIN pE3yJIbTaT;

B X0/€ 00CYXXJIE€HHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npobsieMbl, penraeMod 3aJayd, BbICKA3bIBaTh WJEH, HAIlleIEHHbIE Ha IOMCK
PELIEHHUs], COIMOCTABISITh CBOU CYXKIEHUA C CYXKICHUSIMHU APYTMX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jIMYM€ U CXOJCTBO MO3UILIMNA, B KOPPEKTHOU (opme
(dbopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YIbTAaThl PELICHUS 3aa4M, dJKCIIEPUMEHTA, UCCIEAOBAHNU,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (OpMAaT BBICTYIUICHUS € Y4E€TOM 3ajad
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUN.

PerynsiTuBHBIC YHMBeEpcaJbHbIe Y4eOHbIe NeiCTBHSA



Camoopranuzanus:

COCTaBIISITH IJIaH, AITOPUTM PEIICHUS 3a/1aud, BEIOUpATh CIOCOO penieHus ¢
YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJ/Ib, IMOUMOHAIbHBII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENHHON  peIeKCMH KAk  OCO3HAHHS
COBEpPIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BJIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHHs
MaTeMaTUYECKOH 3aJlauu;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEHICHUU 3aJ]layH,
BHOCHUTH KOPPEKTHBHI B JIEATECILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HalJCHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBSCHATD PUUNHBI
JOCTKEHUSI WIIM HEIOCTHKEHUST PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbLHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHIYaIbHOU
paboThl mpu pelmieHuH y4eOHbIX 3a/Jad, NPUHUMATh I1IeJIb COBMECTHOM
NeSATEILHOCTH, TJIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM palOThI, pachpeneisTh
BUJIbl palbOT, JOroBapuBaThCS, OOCYX AaTh MPOLECC U Pe3yJabTar padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opMax padoThl (0OCYyXIeHus, 0OMEH MHEHU,
«MO3TOBbIE IITYPMBl» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTUMHU YJE€HAMU KOMAaHJbI, OIEHUBATH
KAaueCTBO CBOEro BKJaJa B OOLIMU MPOAYKT MO KPUTEPHUSAM, CHOPMYJIMPOBAHHBIM
YYaCTHHKAMH B3aUMOJICHCTBUS.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy ob0yuenuss B 10 kuacce oOydwaromuiicss MOJYYUT ClEIyIOIIHNE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM paboudeil MporpaMMbl y4eOHOTO
Kypca «Anredpa u Hadajla MaTEMAaTUYECKOTO aHAIN3a»:

Yucii1a ¥ BBIYUCTICHUSA:

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: PALMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoauyeckas JapoOb, TPOLEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
paLOHAJIBHBIX U IEVUCTBUTEIBHBIX YUCEN, MOLYJIb JEUCTBUTEIBHOTO YNCIIA;

OPUMEHATh JpoOM M TPOUEHTHI IS pELICHUs NPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEU 3HAHUMN U PEATbHOU )KU3HU,

MPUMEHSTH MPUOTKEHHBIC BRIYUCIICHUS, TPAaBWIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BbIUYNCICHNN;



CBOOOJHO OMNEpHUpPOBATh IOHATHEM: CTENEHb C LEJIbIM ITOKa3aTeNeM,
UCIOJIB30BaTh MOAXOIAILYI0 (OpMY 3alUCH ACHCTBUTEIbHBIX YHCET I PEIICHUS
IIPAKTUYECKUX 33/1a4 U IIPEICTABIICHUS TAHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAIMOHAIBHBIM NIOKA3aTeIeM;

CBOOOIHO OMEpUPOBATh MOHATHSAMH: JOTapu(PM 4YHUCHA, ACCATUYHBIC H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAaHI'€HC
YHUCJIOBOI'0 apryMEHTA,

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHs U HEPABEHCTBA:

CcBOOO/IHO OIEpPUPOBATh MOHATHUSMU: TOXKIECTBO, YpPaBHEHHE, HEPAaBEHCTBO,
PAaBHOCHWJIBHBIC YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIMYHbIE METOAbl PELICHUS PAUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

cBOOOIHO ONEpUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW MNEepEeMEHHOM,
MHOTOWIEH ¢ UeNbIMH KO3((UIMeHTaMi, KOPHH MHOTOWIEHa, NPHUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy be3y n teopemy Buera
JUIS pELIeHus 3a/1a4;

CBOOO/IHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YypaBHEHUM,
MaTpuLa, ONPENEIUTENb MaTpuupl 2 X 2 W €ro TreOMETPUYECKHUU CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONPENENUTENs 2 X 2 1y BBIYMCICHHS €T0 3HA4YECHUS,
MIPUMEHSTh ONPENCIIUTENIN Uil PEUIEHUS CHCTEMbl JIMHEMHBIX YpPaBHEHUM,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCIIE0BATh IIOCTPOCHHBIE MOJEIHW C IIOMOLIBIO MAaTpULl U ONPENEIIUTEIICH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi [peoOpa3oBaHUS
BBIPAKECHUN;

BBITNOJIHATH Pe0o0pa30BaHMsl YNCIOBBIX BHIPAKEHUH, COAEPKAIIUX CTEIIEHU C
palMOHAJIHBIM [T0KA3aTeIIEM;

UCII0JIb30BaTh CBOICTBA JorapupmMoB TSt npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKEHUM;

CBOOO/IHO ONEpUPOBATh MOHATUSMU: HPpPALMOHAIBHBIC, MOKa3aTeIbHbIE U
JorapupMuyecKre ypaBHEHUS, HAXOAUTh UX PEIICHUS C MTOMOIIBIO0 PABHOCUIBHBIX
IIEPEXO0I0B WM OCYIIECTBIIASA IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUecKrue (GOopMyIIbl Il TpeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OPUMEHATh  HEOOXOAUMBbIE  (OpPMyJbl Ul  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBAaTh peajbHbIE CUTyallMM Ha S3bIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEA0BAThH
IIOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPUKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKIIHS, CIOCOOBI 3aaHusl (QYyHKIUH,
B3aMMHO O0OpaTHble (QyHKIMH, Kommo3uuus GyHKUMA, Trpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB HyHKIIHIA;

cBOOO/IHO OIEpUPOBaTh MOHATUSAMHU: 00JaCTh ONPEEICHHUS U MHOYKECTBO
3HaYeHUH (PyHKUINHU, HYJIH QYHKIHNU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: YETHBIE W HEYETHBbIE (PYHKIUH,
nepuoanyeckue (PyHKIIMHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbI (DYHKIMHM, HauOOJbIIEE W HaUMEHbIIEe 3HAUYeHHE (QYHKUUMU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAsI (PYHKIMS C HATypalbHBIM U
HelabIM TOoKa3zaTeneM, Ipa@uK CTeneHHOW (YHKLIMH C HATypalbHbIM U LEJIbIM
nokasareyieM, rpauk KOpHs N-Oi cTeneHH Kak (yHKUUH OOpaTHOW CTENEHH C
HaTypaJbHBIM [10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEWHas, KBaApaTHyHas W JApPOOHO-IMHEWHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTelibHasg W Jorapugmuueckas
GyHKUMH, UX CBOMCTBA U TpauKH, HUCIOIB30BaTh UX TpauKu sl pelieHus
YPaBHEHUI;

CBOOOIHO OMNEpUPOBaTh MOHATUSMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
OTpeJeieHHe TPUTOHOMETPUUECKUX PYHKIIUN YUCIOBOTO apryMEHTa;

UCIOB30BaTh Tpaduku (GYyHKIUNA I UCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEN MpPHU PElIeHUH 33Jay U3 APYruX YUEOHBIX MPEAMETOB U peajbHOM
KU3HU, BBIpAXaTh (hOpMyIaMH 3aBUCIMOCTH MEXy BETMUMHAMU;

Havana MaTeMaTH4eCKOro aHaJmM3a:

CBOOOJHO OMNEPUPOBATh MOHATUAMHU: apuPMeETHUecKass U TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBarOIasi FT€OMETPUUECKasl IPOrpeccusi, JIMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, OpMYJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJIA PELICHUS pealbHbIX 3a1ad MPHUKIIAHOTO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MOCIEA0BATEIHLHOCTh, CIIOCOOBI 3aJaHUs
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHUYEHHBIC MOCIEIOBATEIHHOCTH,
MOHMMAaTh OCHOBBI 3apOXACHHUA MaTEeMaTHYEeCKOr0 aHaiM3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHUPOBATh TMOHATUSMHU: HEMPEPHIBHbIC (DYHKINUU, TOYKHU
pa3pbiBa rpaduka QpyHKINN, aCUMITOTHI rpadrka GyHKINN;

CcBOOOIHO OIEpHpPOBaTh MOHATHEM: (YHKIIHS, HEMpepbhIBHAs Ha OTpE3Ke,
PUMEHSATH CBOMCTBA HETIPEPBIBHBIX (DYHKIIMHA TSl PEIICHUS 3a/1aY;

CBOOOJIHO OIEPHpPOBATh MOHATHUSAMHU: TIEpBas W BTOpasi MPOU3BOIHBIC
byHKIMU, KacaTtelnbHas K rpaduky QyHKIHH,

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, TPOM3BEICHHUS, YACTHOTO M KOMITO3UITUU
IByX (DYyHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUA M (DU3MUECKUH CMBICT IPOU3BOIHOW ISt
pelIeHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOMHO  OMEpUpPOBATh MOHATHSMH: MHOXECTBO, OIEpalMd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapar Juis OMUCaHUs peallbHbIX
IPOLIECCOB U SIBJICHUM, IPH PEIICHUH 3a]]ad U3 JPYTUX YYEOHBIX MIPEIMETOB;

CBOOOIHO OMEPHUPOBATh MOHATHSAMH: OIpelNesieHue, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIYECKOTO 00BEKTa, T0KA3aTeIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pazoBaTe/bHbIC
padoThI padoThI pecypenr
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL.
1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkuun u rpaguku. CreneHHas GyHKIUS € 12 1
LIEJIbIM TI0Ka3aTeNIeEM
3 ApudpmeTnueckuil KOpeHb N-0W CTEIEHH. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkuus. [TokazarenbHble 10 1
YpaBHEHHUS
5 Jlorapudpmuueckas QpyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUS
6 Tpuronomerpruyeckue BeIpa)KeHUA U 29 5
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10
HenpepsiBable pynkuuu. [IponzBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL 39 4
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 14 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kourtpoabnbie IIpakTunueckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 MHOXeCTBO, oTepaluy Hajl MHOKECTBaMHU 1
U UX CBOMCTBA 04.09.2023
2 narpaMMbl Dinepa-Benna 1
Jhiarp P 04.09.2023
[TpuMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
3 1
arrapara JJisi peeHus 3a1aq 05.09.2023
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
4 JIECATUYHBIE APOOH, IPOICHTHI, 1
APOBIL TP 08.09.2023
OEeCKOHEYHBIC TIEPHOANYSCKHE APOOH
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
5 eCATHYHBIC IPOOH, IIPOLICHTHI, 1
A APOBIL, TIPOI 08.09.2023
OecKOHEYHbIC IEPUOANYECKUE APOOH
[Ipumenenue npoOeit U IPOLIEHTOB TSt
6 1
pelieHus NpUKIaAHbIX 3a7a4 11.09.2023
[Ipumenenue apobeii U NPOIEHTOB IS
7 1
pelIeHns MPUKIAIHBIX 3a7a4 11.09.2023
JleficTBUTENbHBIC YKClIa. PalioHaabHbIe
8 1
UppalMOHAIILHBIE YKCIIa 12.09.2023
9 Apudmernueckue orneparuu ¢ 1
NEUCTBUTEILHLIMU YUCIIAMHU 15.09.2023
10 Mopynb AeiCTBUTETHLHOTO YHCIIA U €r0 1




CBOMCTBA

15.09.2023

11

12

13

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKPYIJICHMS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OcHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIE METO/Ibl PELLICHHS LIENIbIX U
IpoOHO-paLlMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

18.09.2023

18.09.2023

19.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IPOOHO-paLlMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

22.09.2023

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YJI€Ha Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHoOro4eHs! ¢ HeNbIMH KO PHUIIUEHTaAMH.

Teopema Buera

Pemrenne cucreM JTUHENHHBIX ypaBHEHUN

22.09.2023

25.09.2023

25.09.2023

18

19

Pemienue cucrem JTMHEHHBIX YpaBHEHHI

Martpuua cucTeMsbl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPULBI 2X2, €r0
F€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

26.09.2023

29.09.2023

20

Ornpexnenurens MaTPUII 2X2, €T0
T€OMETPUYECKHI CMBICI U CBOMCTBA;

29.09.2023




BBIYHCIICHHUC €I'0 3HAYCHUA

21

22

IIpuMeHeHne onpenenuTes Ui peIeHus
CUCTEMBI JINHEWHBIX YPAaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMBbI INHEHHBIX YPaBHEHUM

02.10.2023

02.10.2023

23

Pemenne npukiiagHpIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUU

03.10.2023

24

25

26

KonTponbHas pabota: "PannonansHeie
ypaBHEHHUs U HepaBeHCTBA. CHcTEMBI
JMHEHHBIX ypaBHEHHUH"

@Oynkuus, crocoOsl 3a1aHus QYHKIUH.
B3aumHo oOpaTHbIE QYHKITHH.
Komnozunus yHkuuit

I'paduk pyHkumu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaguKkoB QyHKIMH

06.10.2023

06.10.2023

09.10.2023

27

28

29

30

OO6macth onpeesieHust © MHOXKECTBO
3HaueHui QpyHkuuu. Hynu ¢pyHknum.
[IpoMexyTKH 3HaK OCTOSTHCTBA

YérHble 1 HeUETHBIC (PYHKLINH.
[lepuoanueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DyHKIIMH

MaxkcuMyMbl 1 MUHUMYMBI (DYHKITHH.
HauOonpIiee 1 HauMeHbllee 3HAYCHNE
(GYyHKIMU Ha TPOMEKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-
TUHEWHas QyHKIUH

09.10.2023

10.10.2023

13.10.2023

13.10.2023

31

DJIeMEHTapHOE UCCIEOBAHUE U
MOCTPOEHUE TPAPUKOB ITUX HYHKIIANA

16.10.2023




DneMeHTapHOEe UCCIIeIOBAHUE U

32
MMOCTPOSHUE TPAPUKOB ITUX HYHKIIHHA 16.10.2023
33 Crenensb ¢ 1eTbIM MOKa3aTesneM. buaom
Herotona 17.10.2023
34 Crenens ¢ 1eTbIM MOKazaTeneM. bunom
Herotona 20.10.2023
Crenennast pyHKIUS C HATYPAITBHBIM H
35 1enbIM TokazaTeneM. E€ cBoiicTBa u 90.10.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 23.10.2023
37 ApubdmMeTnieckuii KopeHb HaTypalbHOM
CTEIIEHU U €r0 CBOWCTBA 23.10.2023
38 ApudmeTrueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOWCTBA 24.10.2023
[TpeoOpa3oBaHus YNCIOBBIX BHIPAKCHUH,
39
coJiepKalIuX CTENEeHU U KOPHU 27.10.2023
IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
40
coJiepKalluX CTENEHU U KOPHU 27.10.2023
[IpeoOpazoBaHus YHCIOBBIX BHIPAKCHUH,
41
coJiepKalluX CTENEHU U KOPHU 06.11.2023
HppaunonaneHsle ypaBHeHNs. OCHOBHBIE
42 METO/IbI p?I_HeHI/Iﬂ MppalMOHATBHBIX 06.11.2023
ypaBHEHHI
WppaunonansHble ypaBHeHUS. OCHOBHBIE
43
METObI p?H_IGHI/IH UppaMOHAIBHBIX 07 11.2023
ypaBHEHHI
44 WppanmonansHble ypaBHeHHUs. OCHOBHbBIE




METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUI

10.11.2023

PaBHOCHIIBHBIE IIEPEXO/BI B PELLICHUN

4 UpPaLMOHATIBHBIX YpaBHEHUI 10.11.2023
46 PaBHOCHIIBHBIE NTEPEXO/IbI B PEILICHUH
HUPPAMOHATILHBIX YPaBHEHUM 13.11.2023
47 PaBHOCHIIBHBIE TEPEXOIBI B PEIICHUH
UppalMOHATILHBIX YPaBHEHUI 13.11.2023
48 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
UppalMOHATIbHBIX YpaBHEHUI 14.11.2023
CaoiicTBa 1 rpauK KOpHS N-Oi CTENeHH
49 Kak (yHKIIMH OOpaTHOW CTETICHH C 17.11.2023
HaTypaJbHBIM ITOKa3aTesieM
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTENEeHU
50 Kak (pyHKIIMM 0OpaTHOM CTENeHu ¢ 17.11.2023
HaTypaJIbHBIM I10Ka3aTelIeM
KonTponbhas padora: "CsoiicTBa u rpaduk
o1 KOpHS n-ofI"CTeneHH. HppaunoHanbHbIe 90.11.2023
yYpaBHEHHUS
59 CreneHb ¢ palioHATLHBIM TI0Ka3aTeneM U
e¢ CBOICTBa 20.11.2023
53 CreneHb ¢ paliiOHaJILHBIM TIOKa3aTeleM U
e€ cBoiicTBa 21.11.2023
54 CreneHb ¢ paliOHAJILHBIM TI0Ka3aTelneM U
e¢ CBOICTBa 24.11.2023
55 [Toka3zarenbHast QyHKIM, €€ CBOCTBA U
rpapuk 24.11.2023
56 Hcnonb3oBanue rpaduka GyHKINM 115




peLIeHus ypaBHEHU I

27.11.2023

Hcnons3oBanue rpaduka GyHKINN A

57
pelieHus: ypaBHEHHU I 27.11.2023
IToka3arenbHble ypaBHEeHUs. OCHOBHBIE
58
METOAbI p?I_HCHI/IH MoKa3aTeIbHbIX 98.11.2023
ypaBHEHHH
[lokazarenbHble ypaBHEeHUS. OCHOBHbIE
59
METObI pcimeHHﬂ NoKa3aTeIbHbIX 01.12.2023
ypaBHEHHH
[lokazarenbHble ypaBHEeHUSA. OCHOBHbIE
60 METOBI p?HIGHI/ISI MOKa3aTeIbHBIX 01.12.2023
ypaBHEHHH
61 KonrponbHas padora: "[lokazaTenbHast
¢byukmus. [lokazarenbHbie ypaBHEHHS " 04.12.2023
62 JI . i
orapu¢m uucna. CoiicTBa jJorapudpma 04.12.2023
63 Jlorapudwm gucia. CoiicTsa iorapupma 05.12.2023
4 JI . i
6 orapu¢m uucna. CBoiicTBa Jorapupma 08.12.2023
65
JlecATUUHBIE U HATypaJIbHbIE JOTaprU(pMbI 08.12.2023
66
JlecATHYHBIC U HATypaIbHBIC JIOTapH(MBI 11.12.2023
67 IIpeoOpa3oBaHue BBIPAKEHHI,
COJIEp>KaIHX JIorapru(MbI 11.12.2023
68 [IpeoOpa3oBaHue BBIPAKEHHIA,
COJIEp>KaIHX JIorapru(MbI 12.12.2023




[IpeoOpazoBaHue BEIpaKEHUH,

69 coJiep KalIux jJorapupmMbl 15.12.2023
20 Jlorapudmuueckas GyHkuus, e€ cBoiCTBA

u rpadux 15.12.2023
7 Jlorapudpmuueckas pyHkuus, e€ CBOUCTBa

U rpaduk 18.12.2023
79 Hcnons3oBanue rpaipm(a GbyHKIMU 1715

pellieHus ypaBHeHU! 18.12.2023
73 Hcnons3oBanue rpaipm(a GbyHKIMU 1715

pelieHus: ypaBHEHH I 19.12.2023

Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
74 METO/IBI p(imeHHﬂ JTorapuPpMUIECKIX 99 12,2023

ypaBHEHHH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI p?I_HCHI/ISI JorapupMUUECKUX 99 12,2023

ypaBHEHUH

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
76 METO/BI p?meHm{ Jorapu(PpMUUECKUX 95 12 2023

ypaBHEHHHA
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

Jorapu(PMUICCKUX YpaBHECHUI 25.12.2023
78 PaBHOCHIIbHBIE TTEPEXOIbI B PEIICHUH

Jorapu(pMHUUECKUX ypaBHEHUN 26.12.2023
79 Kontponbnas pabdota: "Jlorapupmuueckas

¢dynkus. Jlorapupmudeckune ypaBHeHUS" 29.12.2023
80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC

YHUCJIOBOT'O apryMEHTa 29.12.2023
81 CuHyC, KOCHHYC, TAHT'€HC U KOTAHI'€HC




YHUCJIOBOI'O apryMEeHTa

08.01.2024

ApKCUHYC, apKKOCHHYC U apKTaHT€HC

82

YHUCJIOBOT'O apryMEHTa 08.01.2024
83 ApKCHHYC, apKKOCUHYC ¥ apKTaHTE€HC

YUCJIOBOT'O apryMEHTa 09.01.2024

TpuronomeTpuyeckas OKpyKHOCTb,
84 onpenenﬁemae TPUTOHOMETPHUUYECKHIX 12.01.2024

(GYHKIMH YHUCIIOBOTO apryMeHTa

TpuronomeTpudeckas OKpyKHOCTb,
85 onpenenjaHHe TPUTOHOMETPHUICCKHUX 12.01.2024

(GyHKIIUH 9MCI0OBOTO apryMeHTa
86 OCHOBHbBIE TPUTOHOMETPUYECKUE (POPMYIIbI 15.01.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 15.01.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 16.01.2024
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 19.01.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHIECKUX

BBIpaXKCHUI 19.01.2024
01 [IpeobpazoBaHme TPUTOHOMETPHUUECKHUX

BBIpOKCHU I 22.01.2024
92 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

BBIpaXKEHUI 22.01.2024
03 KonTponbhas pabota no teme

"TpUrOHOMETPUUECKUE BbIPAKEHUS" 23.01.2024
94 Pemrenue TpuroHOMeTpUYECKUX YpaBHCHUM




26.01.2024

95 P 7
CIICHUE TPUTOHOMETPHUYCCKHUX YPaBHEHUI 26.01.2024
96 P 7
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 99.01.2024
97 P i
CIICHUE TPUTOHOMETPHUYCCKUX YPAaBHECHUI 29012024
98 P 7
eIICHNE TPUTOHOMETPHYECKHUX YPaBHEHUH 30.01.2024
99 P 7
eIICHNE TPUTOHOMETPHYECKUX YPaBHEHUH 02.02.2024
100 Pemrenne TpUroOHOMETPHUECKUX ypaBHEHHUI
02.02.2024
KontponsHas paboTa:
101 "T
PUTOHOMETPHYECKHE BI)Ipa)KeHIfS{ u 05.02.2024
TPUTOHOMETPUYCCKUE YPABHCHUS
[TocenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 . M
nocnez[OBaTenLHUOCTeI/I eTon 05.02.2024
MaTeMaTU4eCKOW MHIYKIIUH
MOHOTOHHBIE U OrpaHUYCHHBIE
103 N
nocieaoBarenbHocTH. Mcropust ananmmsa 06.02.2024
0ECKOHEYHO MaJIbIX
104 A
pudMeTHUecKas mporpeccus 09.02.2024
105 r
eoMeTpHYECKas IPOrPeccust 09.02.2024
106 beckoHeuHO yObIBaroIasi reoMeTpudecKas
nporpeccust 12.02.2024




Cymma 6eckoHeuHO yObIBaroIei

107 T€OMETPUUYECKON TTPOTPECCUH 12.02.2024
108 JIMHENHBIN U HKCIOHEHUUAIIbHBIA POCT.

Uucno e. Dopmyia CI0KHBIX MPOIIEHTOB 13.02.2024
109 JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.

UYucno e. Dopmyia CI0KHBIX MPOIIEHTOB 16.02.2024
110 Vcnonp30BaHue IPOTPECCHH ISl PELICHUS

peaNbHBIX 3aJ1a4 MPHUKJIAJTHOTO XapakTepa 16.02.2024
111 Kontposnbnas pabora:

"[locnenoBarenbHOCTH U porpeccun” 19.02.2024
112 HenpepriBHble GyHKIIUU U UX CBOWCTBA 10.02.2024
113 Touka pa3pbiBa. ACUMITOTHI I'pa)UKOB

byHKIUi 20.02.2024
114 CaoiicTBa QyHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 23.02.2024
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA

OTpe3Ke 23.02.2024
116 MeTto 1 MHTEpPBAJIOB JIsl pEIICHUS

HEPABCHCTB 26.02.2024
117 MeTo 1 MHTEPBAJIOB ISl PEIICHUS

HEPaBEHCTB 26.02.2024
118 MeTo MHTEPBAJIOB ISl pEIICHUS

HEPABEHCTB 27.02.2024
119 [IpumeneHne CBOMCTB HEMPEPHIBHBIX

GbyHKIMA 1715 peleHus 3a1aq 01.03.2024
120 IIpuMeHeHne CBONCTB HENPEPBIBHBIX

GyHKIMA 17151 peleHus 3a1a9 01.03.2024




121

[lepBast u BTOpas Npou3BOIHBIC PYHKIUU

04.03.2024

122 Ornpezenenue, reOMETPUYECKUM CMBICTT

MIPOU3BOTHOM 04.03.2024
123 Omnpenenenue, GU3NICCKUNA CMBICIT

MTPOU3BOTHOM 05.03.2024
124 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIUN 08.03.2024
125 VYpaBHeHHE KacaTeIbHOU K TpaduKy

byHKIMN 08.03.2024
126 [Ipou3BoHBIE AIEMEHTAPHBIX (PYHKINN 11.03.2024
127 [Ipon3BoiHBIE AEMEHTAPHBIX (PYHKINH 11.03.2024
128 [Tpon3BotHAS CYMMBI, POU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 12.03.2024
129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,

YaCTHOTO M KOMITO3ULIUU (QYHKITUI 15.03.2024
130 [IpousBoHast CyMMBI, IPOU3BEACHMUS,

YaCTHOTO ¥ KOMITO3HUIINN (yHKITUI 15.03.2024
131 Kontponbnas padota: "[IponsBognas” 18.03.2024
132 KonrtponsHas padora: "[IpouzBoanas” 18.03.2024
133 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3 AL

3HaHuil: "YpaBHeHUS" 19.03.2024
134 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS

3HaHui: "YpaBHeHUS" 22.03.2024




[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS

135 3HaHui: "YpaBHEHUS" 22.03.2024
136 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIHS

3HaHui: "Oyukun" 01.04.2024
137 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AITHS

3HaHui:"OyHKIUN" 01.04.2024
138 [ToBTOpenue, 0000MIEeHNE, CHCTEMATH3AIHS

3HaHui: " OyHKIHH" 02.04.2024
139 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS

3Hanuii:"HepaBencraa" 05.04.2024
140 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS

3Hanuii:"HepaBencrpa" 05.04.2024
141 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3ALUS

3Hanuii:"HepaBencraa" 08.04.2024
142 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS

3HaHuWi: "YpaBHEHUS C mapaMeTpom" 08.04.2024

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
143 -

3HaHUMU: "YpaBHEHUs C mapaMeTpom" 09.04.2024
144 [ToBTOpEeHuEe, 0600IIEHNE, CUCTEMATH3 AL

3HaHWU: "YpaBHEHUS C TapaMeTpom" 12.04.2024
145 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3Hanuit: "l[IponsBonnas” 12.04.2024
146 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS

3HaHui: "Touku 3xcTpemyma” 15.04.2024

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
147 -

3HaHuit: "Toukn skcTpemyma" 15.04.2024
148 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS

3sHaHui: "HauOoJblliee, HanMeHbIIIee 16.04.2024




3Ha4YeHue QyHKIUU"

[ToBTOpEHME, 0000IIEHUE, CHCTEMATH3 AL

14 HaHuii: "HanbosbIiee, HAMMEHBIIT
’ 2H:‘ICHI/IG Q)E}IIH?(ZJII/IM" o - 19.04.2024
150 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AITHS
3Hanuit: "KacarenpHas k rpaduky” 19.04.2024
151 [ToBTOpenue, 0000MIEeHNE, CHCTEMATH3AIHS
3nanuii: "KacatenpHas k rpaduxy” 22.04.2024
152 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS
snanuii: "KacarenbHas k rpaduxy” 22.04.2024
153 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS
3HAHUU 23.04.2024
154 [ToBTOpeHnue, 060061IeHNE, CUCTEMATH3ALUS
3HAHUI 26.04.2024
155 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHUI 26.04.2024
156 KonrtponsHas padora B popmare EI'D 03.05.2024
157 Kontponbnas padota B popmare EI'D 03.05.2024
158 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3Hanuit: "Jlorapudmer" 06.05.2024
159 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3Hanuit:"Jlorapudmer" 06.05.2024
160 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3Hanuit: "Jlorapudmudeckue ypaBHeHus" 07.05.2024
161 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIS
3HaHuit: "Jlorapudmudeckue ypaBHeHus" 13.05.2024




[ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIHS

162 1
3HaHui: "[loka3zarenbHble ypaBHEHUS" 13.05.2024
163 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3Hanuii: "llokazarenbHbie ypaBHEHHS" 14.05.2024
[ToBTOpenue, 0600IICHNE, CUCTEMATH3AITHS
164 3HAHUM: Horapn(bMquCKHe"H 1 17.05.2024
MoKa3aTeIbHbIC HEPABEHCTBA
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHS
165 3HAHUIA: Horapn(bMI/IquKHe"H 1 17.05.2024
noKa3aTeIbHbIC HEPABEHCTBA
166 [ToBTOpenue, 0000MIEeHNE, CHCTEMATH3AIHS 1
3HaHUI 20.05.2024
167 HToroBasi KOHTpOJIbHASA paboTa 1 1 90.05.2024
168 HToroBast KOHTpoJIbHAsA paboTa 1 1 91.05.2024
169 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT 1
3HaHUI 24.05.2024
170 Hroroselii ypok 1 94.05.2024
OBUIEE KOJIMYECTBO YACOB I10 170 14

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

* Maremartuka: anreOpa ¥ Hayajga MaTeMaTUYECKOr0 aHAJIN3a, TEOMETPHSL.
Anre6pa v HavaJla MaTeMaTH4YecKoro aHaiausa (B 2 yactsax), 11 kmacc/ Yacts 1:
Mopakosuu A.T'., Cemenos I1.B.; Yacts 2: Mopakosuu A.I'. u npyrue; noja
penakiueit Mopakosuua A.I'., O0111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«10L0 MHEMO3HWHA»

METOJINYECKHUE MATEPUAJIbI J1JISA YYUTEJIA
Anre6pa n Havasa aHanuza. 10 kimacc. MeTtoauueckoe mocooue s

yunrtensa(npoduibHbiii ypoBeHb). A.I'.Mopakosuy, [1.B.Cemenon

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






