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MHNOACHUTEJBHASA 3AIINCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIA3a» SIBISETCS
OTHMM W3 Hambojee 3HAYMMBIX B MPOTpaMMe CpPEeAHETo oOIero obpa3oBaHMS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3YYEHHS] BCEX €CTECTBEHHO-HAy4HBIX KYpCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00YyYaroIMXCcsl HA YPOBHE, HEOOXOAMMOM
U1 OCBOCHHUS MH(GOPMATUKU, OOIIECTBO3HAHNUS, HICTOPHUH, CIIOBECHOCTU U JIPYTHX
IUCIMIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydyaromiudecs OBJIAJEBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKol hopme.

VY4eOHblil Kypc anreOpsl M Hadall MaTEeMAaTHYECKOrO aHaIW3a 3aKja/bIBAcT
OCHOBY [IJi1 YCICIIHOTO OBJIQJICHUs] 3aKOHaMu (U3UKHU, XUMHUHU, OHOJIOTHH,
MMOHWMAaHUSI OCHOBHBIX TEHACHIIUNA Pa3BUTHS SKOHOMHUKU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOIb30BaTh UX JUIsl JalIbHEHIIEro oOpa3oBaHUS U B
MMOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMU anre0pbl U MaTEeMaTHYECKOTO aHalHu3a pPa3BUBAET
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0KA3bIBaTh
YTBEPKIACHUS C MOMOUIBI0 MHAYKIMU U PACCYKJaTh JEIYKTHUBHO, HCIOJIb30BATh
0000IIeHNe W KOHKpPETU3allulo, abCcTparupoBaHME U aHaJIOrHio, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBIIIJICHUE.

B xone m3yuenus yueOHOro kypca «Airedpa u Hayansa MaTeMaTUYECKOTO
aHaiu3a» 0O0ydYaroluecs MOJy4YaloT HOBBIM OMBIT PEHICHHUS MPUKIAIHBIX 3aj]ad,
CaMOCTOSITENIbHOTO MOCTPOEHUS MAaTEMaTUYECKUX MOJENIEN pealibHbIX CUTYyallUi,
UHTEpPIPETAlMd  TMOJYYEHHBIX  PELIEHUW, 3HAKOMSITCA C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTE B MpPHUpPOJAE, HAyKe M HUCKYCCTBE, C
BBIJIAIOIIIMMUCS MAaTEMAaTHYECKUMU OTKPBITUSIMUA U KX aBTOPAMH.

VYuebHblli Kypc 00JIajaeT 3HAYUTEITHHBIM BOCIHUTATEIBHBIM TMOTEHIIUAIIOM,
KOTOPBI pealn3yeTrcs Kak dYepe3 Y4ueOHBI Marepuaj, CIoCOOCTBYIOIIHA
(GOpMHpPOBAHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M uepe3 crneuuduky ydeOHOU
NEeATEeIbHOCTH, TpeOyromed MpOAODKUTEIbHOW  KOHIIEHTpAllMd BHUMAaHMS,
CaMOCTOSTENbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 32 IMOTYYEHHBIN pe3yJbTar.

B ocHOBe MeTomMkM 00y4yeHus anredpe v HadyajaaM MaTeMaTHYeCKOTO aHaInu3a
JIKUT IEATETLHOCTHBIA MTPUHITUTT 00yICHHUS.

B cTpykType yueOHOTO Kypca « Anrebpa 1 Hauajga MaTeMaTHIeCKOTOaHATN3a)
BBIJICJIEHBl  CIIEAYIOIIME  COJAEPIKATEIbHO-METOAUYECKHE JUHUU: «Yucna u
BbIYKCIICHUS», « DyHKIUU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana



MaTeMaTHYeCcKoro aHanuza», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIHPHO-METOMYCCKIE JIMHUA H3YYarOTCS HAa TMPOTSHKECHUH JBYX JIET
oOydeHus Ha YpOBHE cpeHero o01iero oopa3oBaHus, €CTECTBEHHO ITOTOIHSIS IPYT
JpyTa ¥ MOCTENEHHO HACHIIIAsICh HOBEIMU TEMaMH U pa3jienaMu. JJaHHbIH ydeOHbIiH
KypC SBIISIETCS WHTETPATHUBHBIM, IMOCKOJIBKY OOBEAMHAET B cebe cojeprkaHue
HECKOJIbKUX MaTeMaTH4YeCKUX IUCIUIUINH, TaKUX Kak airedpa, TPUTOHOMETpHS,
MaTeMaTHYECKUN aHaIN3, TEOpUs MHOXKECTB, MaTeMaTHIeCKasuIoTuka u npyrue. [1o
Mepe TOro KaK 0OydJarolmecs: OBJIaIeBaloT BCE Ooyiee MMUPOKUM MaTEMaTHICCKIM
anmapaToM, y HUX MOCIEA0BATEIbHO (DOPMUPYETCA U COBEPIICHCTBYETCS YMEHHUE
CTPOUTh MATEMAaTHUECKYI0 MOJENb peaJbHOW CHTyalldd, NPUMEHATh 3HAHUS,
MOJIy4YE€HHBIE TPH HM3YyYECHUH YYeOHOTO Kypca, A PEIICHUS CaMOCTOSITEIBHO
chOopMyJIMPOBAHHON MaTeMaTHUYECKOM 3ajaud, a 3aTeéM HMHTEPIPETUPOBATH CBOIl
OTBET.

CopnepxxarenpHo-MeTOIMYeCcKass JUHUS «Uuclia U BBIYUCICHUS» 3aBepLIAcT
(opMuUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 00111ero oopa3zoBanusi. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHusi oco0oe BHHMMaHWE yjaensercs (OPMUPOBAHHIO  HABBIKOB
palOHaIbHBIX BBIYMCICHUM, BKIIOYAIOIMIMX B C€0sl HCIIOJIb30BAHUE Pa3IMUYHbBIX
¢opM 3amucu 4yucia, YMEHUE JellaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBbIE BbIpaKE€HUs, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAaKOMbIe OOYyYaOIIMMCSI MHOXECTBA HATYpalbHBIX, IICIBIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4HCell. B KaxJoM U3 3THUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puuecKue 3aJayd U OIlepaluu: JAejIeHUEe Halelo,
OTIEpUpPOBAaHUE OCTAaTKaMHW Ha MHOXKECTBE IIEJIBIX YHCEN, OCOOBbIe CBOICTBa
paIoHaIBHBIX ¥ UPPAIMOHATBHBIX YHCET, apu(pMEeTUYECKHe OTepalnu, a TaKkKe
W3BIICUCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTebHOMY pacIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMH UX NPHUMEHEHHUS JJIsl PEIICHUs Pa3IMYHbIX 3a]ad
dopMupyeTCcsl TMpeACTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKHd M €€ poiiu B
MOCTPOCHUU MOJIETICH peasbHOr0 MHpa, IIUPOKO HUCHOIB3YIOTCS 0000I1IeHue u
KOHKPETH3aIHsl.

Jluanst «YpaBHEHHSI W HEPABEHCTBA» peaM3yeTCsl Ha MPOTSHKEHUU BCETO
oOyueHHusi Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbTaTe OOydarolluecs OBJIAJEBAIOT PA3IUYHBIMH METOJAMU  PEIICHUs
palioHaIbHBIX, HUPPAIMOHATBHBIX, I[OKA3aTeJIbHBIX, JOTapuOMHUUECKUX U
TPUTOHOMETPUUYECKUX YpaBHCHHUH, HEPABEHCTB W CHUCTEM, a Takxke 3ajad,
cofepkaiux mapameTpsl. [lomyuyeHHble YMEHHS IHUPOKO HMCIONB3YIOTCS MPH



UCCIIeIOBaHUN (DYHKUMN C MOMOIIBI0 MPOU3BOAHOM, MPH PEIICHUN MPUKIAJIHBIX
3a/1ay M 3a7]a4 Ha HaXOXKJIEHWE HAuOOJbIINX U HAUMEHBIIUX 3HAYCHUN (YHKIHUU.
JlanHasi cozep:kaTesibHasl JIMHUS BKJIIOYAET B ce0s Takke POopMUpPOBaHUE YMEHUM
BBIMIOJIHATh ~ pacy€Thl 1o  ¢dopmyiaMm, NpeoOpa3oBaHUs  palMOHAIbHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAKECHUM,
coJiep)Kalux cTerneHn u Jjorapudmel. brarogaps m3yueHuio anredpandyeckoro
Marepuaia MPOUCXOJUT  JAJbHEWIIEe Ppa3BUTHE  AITOPUTMHUYECKOTO  H
a0CTPaKTHOrO MBIIUICHUS OOyYaronuxcs, (GOpMUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTE M 3aBHCHMOCTEHl B BHUJE PaBEHCTB M HEpaBeHCTB. AureOpa
npemsiaraeT 3(P(QEKTUBHbIE HWHCTPYMEHTBHI JJIsi PEIICHHS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]1a4, HaIJIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxarenpHo-MeToMyeckass JUHUS «DyHKIMU U TIpaduKu» TECHO
HEepeIyIeTaeTCsd ¢ APYTMMH JIMHUSAMHU y4e€OHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJa€T MOCJIEI0BATEIbHOCTh U3yUeHUsl MaTepuana. M3yueHrue cTeneHHou,
MOKa3aTebHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCHOJIB30BaHUE (DYHKUMN JUIs pEelICHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBSA3aHO KaK ¢ MAaTEMaTUYECKUM aHAIU30M,
TaK U C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. llpu 3ToM Oomblioe BHUMaHHE
yaensercss (pOpMUPOBAHUIO YMEHHMS BbIpakaTb (POPMyJIaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIENIOBAaTh MOJyYeHHbIE (YHKIMH, CTPOUTh HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUKM HAIlCJIeH Ha Pa3BUTHUE YMEHHM
U HABBIKOB, II03BOJISIIOIIMX BBIPAXKaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHoOil (hopme: aHaTUTUYECKOH, rpaduueckoil U cioBecHol. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTHA.

CopnepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHajau3a» IO03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYTI KaK MaTEeMaTHYECKUX, TaK U MPUKIAIHBIX 3ajad,
JOCTYMHBIX OOYyYalOIIUMCS, TaK KaK y HHUX TOSBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKy  CIOXHBIX (YHKIHM, ONpEAeTsITh WX HAWOONBIINE W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (GUTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
YCKOpeHMsI TpolieccoB. JlaHHasi conep:kaTelbHas JMHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MaTEMaTUYECKUX MOJENEH pEabHbIX CHUTYaluil,
ITO3BOJISIET HAXOIUTh HAWIIYYILIEE PEIIEHUE B IPUKJIAIHbBIX, B TOM YUCJIE COLIMAIBHO-
SKOHOMHUYECKHUX, 337a4yax. 3HAKOMCTBO C OCHOBAaMH MaTe€MaTU4YECKOIO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aO0CTPAKTHOTO, (hOPMaNbHO-JIOTHYECKOTO U KPEATUBHOIO
MBIIIJIEHUsI, (POPMUPOBAHUIO YMEHHH pacno3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTHKU B HayKe, TEXHHKE M HCKyccTBe. OOydaromuecs y3HaIT O



BBIJIAIONIUXCS PE3YNIbTaTaX, MOJYUYCHHBIX B X0/ PA3BUTHS MATEMATHKNA KaK HAYKH,
1 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOst 2JEeMEHTBl TEOPHUM MHOXXECTB M MaTEMaTHUYECKOH JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IKOJIBHON MaTeMaTUKU
U TpeajiaraloT HauOoJiee YHUBEPCAJBHBIM S3bIK, OOBEAMHSIONIMN BCE pa3elbl
MaTEeMaTUKU H €€ MPUIOKEHUH, OHM CBS3BIBAIOT pa3Hble MaTeMAaTHYECKHUE
OUCHMIUTMHBL W MX TNPWIOXKEHUs B eauHoe 1enoe. [loaTomy BaxkHO 1aTh
BO3MOXXHOCTh OOydYaromiemMycsi TOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTEMaTUKH W HMCIOJb30BaTh €ro JJI BBIPAKEHUS CBOUX MBICIIEH.
JpyrumM BaXXHBIM TMPU3HAKOM MaTEMaTUKM KaK HAayKH CIEAyeT MPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMI U CJIEOBaHUE OMNPEACIEHHBIM
mpaBWJIaM  TIOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTHYECKON JIOTHKH CIHOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO MBIIIJICHHS
oOy4aroluxcsl, MO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHUSI.

B yueOHOM Kypce «AnreOpa M Hayajla MaTeMaTHYECKOrO aHalIu3a»
MPHUCYTCTBYIOT OCHOBBI MAaTeMAaTHYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJENEH peabHbIX
CUTyaIlMii, HCCIEIOBaHUS ATUX MOJEIEeH C TMOMOIIBIO amnmapara ajireOpbl H
MaTEMaTUYECKOTO aHaliu3a, HMHTEPIpETAllMi TOJYYCHHBIX pPE3yJbTaToB. Takue
3aJlaHus BIUICTCHBI B KQXIbIH U3 Pa3IesioB MPOTPaMMBbI, TOCKOJIBKY BECh MaTeprall
y4eOHOro Kypca IIMPOKO HCMOJB3YETCS IS pelleHus] MPHUKIATHBIX 3amad. [Ipu
pPEIICHUH  pEaJbHBIX  MPAKTUYECKUX  3ajlad  OoOydwaroluecs  pa3BUBAIOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCTIONB30BaTh  aHAJOTHI0, 0000IIaTh W  KOHKPETU3UPOBAThH  IpoOJieMy.
JlesiTenbHOCTh 1O  (OPMUPOBAHMIO HABBIKOB PEUICHUS TNPUKIAAHBIX 33134
OpraHM3yeTCs B POIECCEe U3yUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTeMaTUYECKOTO aHaTTN3ay.

Ha wu3ydenune yueOHOTO Kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHaym3a» otBoauTces 136 gaca: B 10 kimacce — 136 vacoB (4 vaca B HeJIeI0).
COIEP KXAHUE OBYUEHUSA

10 KJIACC

Yucna v BBIYMCICHUSA

Panmonaneupie uymncna. OOBIKHOBEHHBIE U JECATHYHBIE JIPOOH, MPOILIEHTHI,
OeckoHeuHble nepuoauueckue aApodu. [IpumeHeHue npoOell M MPOLEHTOB JIs
pelIeHns IPUKIAAHBIX 3a/1a49 U3 PAa3IMYHbIX OTPACIIEW 3HAHUW U PEATIbHOM KU3HH.



JevictButenpHble yucia. PanuoHanbHblE W MpPpAUMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue  omepanMd € JCUCTBUTENBHBIMU  4HCIaMd.  Moayinb
JIEHCTBUTENBHOIO Ynciaa U ero cBoiicTa. [IpubnnkEHHbIE BBIUMCIEHUS, NTPaBUIIA
OKpPYIVICHMS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ uensIM InokazartesneM. buHoMm Herotona. Hcrnosnb3oBaHue
HOIXOAIIEeNH (POPMBI 3alMCH IEHCTBUTENBHBIX YUCEN JIJIS PELLICHUS TPAKTUUYECKUX
3a/1a4 ¥ MpeJCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOICTBA.

CreneHb C pauuMOHAIBHBIM IOKa3aTeleM W €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIILHBIM ITI0KA3aTEIIEM.

Jlorapupm uucna. CpoiictBa Jiorapudma. JlecaTuunble U HaTypajbHbIE
JorapupMsl.

CuHyC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YHCJIOBOI0 apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT€HC YMCIOBOIO apryMEHTA.

YpaBHeHNs 1 HEPABEHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsS M ypaBHEHMs-CIEICTBHs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHUSI LIETIbIX U JPOOHO-PALIMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOTOYJIEHb OT OJIHOM NEpEeMEHHOM. JlemeHme MHOrowieHa Ha
MHOTO4IeH ¢ octaTkoM. Teopema bezy. MHOrousnens! ¢ neabiMu Ko3hpuiimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COAEPIKALLUX CTEIIEHH U KOPHH.

HppauroHaneHele ypaBHEHUS. OCHOBHBIE METO/IbI PEIIEHUSUPPALIHOHATBHBIX

YpaBHEHUM.

[ToxazarenpHble ypaBHeHHS. OCHOBHBIE METOJIbI PEIICHUS MOKA3aTEIbHBIX
YpaBHEHUM.

[IpeoOpa3zoBaHue BEIPAXKEHUM, CONEPKAIINX JOTAPUPMBI.

Jlorapudmmueckue ypaBHEHUHI. OcHoBHBIE METOIBI pelIeHus
Jorapu(MUUECKUX YpaBHEHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKECHHUM. PellleHne TPUroHOMETpUIECKUX YPABHEHUM.

Pemenne cucreMm IMHENMHBIX YpaBHEHUH. Marpuia CUCTEMBbI JIMHEWHBIX
ypaBHeHUI. OnpenenuTesb MaTPUILbI 2X2, €r0 FTeOMETPUUYECKHUI CMBICIT M CBOWCTBA,
BBIUMCJICHUE €TI0 3HAYCHUs, NIPUMECHEHHUE OMNPEHAECIUTENS ISl PEIIECHUS CHUCTEMBbI
JIMHEWHBIX YypaBHEHUN. PelieHue NPUKIAIHBIX 33Ja4 C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccnenoBanue moCTpPOEHHON MOJENN C IIOMOIIBIO MATPHI]
Y OIIPEEIIUTEIIEH.



[TocTtpoeHne maTeMaTHYECKUX MOJEIEH PEaJbHOW CUTyalHH C ITOMOILBIO
YpPaBHEHHI U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aja4 U 3a1a4 U3 pa3IMUHbIX 00JaCTEN HAYKH U peabHOM KU3HHU.

DOyHKUUMN U TpaPUKHU

OyHKIMA, CrmocoObl 3adaHus (GyHKIUMUH. B3auMHO oOpaTHble (QYHKIIUH.
Komnozumuss Qynkumii. 'papuk ¢yHKIuU. DaeMeHTapHble NTpeoOpa3oBaHUs
rpadukoB QyHKIUH.

OO6unacTh ompeneNieHuss 1 MHOXKECTBO 3HaueHui QyHkiuu. Hymu ¢yHkuuu.
[TpomexyTku 3HaKonocTossHCTBA. YETHbIC U Heu€THbIe GyHKIUU. [leproanueckue
¢yakuuu. IIpoMexyTku MOHOTOHHOCTH (YHKUHUUA. MakCUMyMbl U MUHUMYMBI
dbynkiuu. Hanbosnbliee 1 HauMeHbIlee 3Ha4YeHUsI GPyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBajgpaTU4yHas W JAPOOHO-JIMHEHHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEI0BAHKE U MMOCTPOEHUE UX TPa(UKOB.

CrenenHast GyHKIMS ¢ HATypaJIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaduk. CBoicTBa U rpaduk KOPHs N-0if CTENEHU Kak (GYHKIIMK OOpAaTHOM CTETICHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[Toka3zaTtenbHast 1 jorapupmuyeckass (GyHKIHH, UX CBOMCTBA U TpaduKH.
Hcnons3oBanue rpa@ukoB GyHKLIMMA 151 pEIICHUS] YPAaBHEHU.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIbHBIE 3aBUCHUMOCTHM B peEalbHBIX IMPOLIECCAX W SBJICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajamn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus IOCJIeAoBaTeIbHOCTEH. MeTon
MaTeMaTU4eCKOn WHYKIHH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJeI0BaTeIbHOCTH. McTOpHsT BOSHMKHOBEHHS MaT€MAaTHYECKOrO aHallM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaroIas
reoMerpuueckas nporpeccusi. CyMMa O0€CKOHEYHO YOBIBaroOIIEeH reoMeTpUUecKon
nporpeccu. JINHEWHBIN U S9KCIOHEHIMAIBHBIA pocT. Hucio e. DopMyra CII0KHBIX
npoueHToB. Mcnonb3oBaHWe MpOrpeccMy Uil  PElIeHHs] pealibHbIX — 3aj]ad
NPUKJIAJHOTO XapakKTepa.

HemnpepriBHbIe (GyHKIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢yHknuid. CBolcTBa (YHKIHMA HEMPEPBHIBHBIX Ha OTpe3ke. Merton
MHTEpPBAJIOB ISl pEIICHUs] HepaBeHCTB. lIpriMeHeHHe CBOWCTB HEMPEPhIBHBIX
GyHKUMN U1l pelieHus 3a1ay.

[lepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenne, reOMeTpUIeCKUi 1
(bu3nUecKuil CMbICT IPOM3BOIHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUU.



[TpousBogubie  anmeMeHTapHbix  GyHKuuid.  [IpousBomHas  CymMbl,
IPOU3BEJICHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIUH.

MHokecTBa H JIOTHKA

MHoxecTBO, onepaluu HaJ MHOXKECTBAMM M MX CBOWCTBA. J[narpammsl
Olinepa—Benna. IIpuMeHeHHe TEOPETMKO-MHOKECTBEHHOIO — amnmapara i
ONMCAaHUs PEaJbHBIX IPOLECCOB W SIBICHUM, NPU PELICHUM 3a7a4 W3 JAPYIUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, CIEICTBHUE,
JI0KAa3aTeJIbCTBO, PABHOCWIIBHBIE YPABHECHHSI.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHHMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa;ka1aHCcKOro BOCIIATAHUSI:

c(hOpPMHUPOBAHHOCTH IPAKJAHCKON MO3UIIMK 00YYaIOIIEToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUMCKOT0 00111€CTBA, MTPEJCTABICHHE O MATEMATUYECKUX
OCHOBax (DYHKIIMOHUPOBAHMS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MOpoOLEIYp
IPaKJaHCKOTO 00IIecTBa (BBIOOPHI, ONIPOCHI U IPYTO€), yMEHUEB3aUMOICHCTBOBATh
C COIIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMU U HA3HAYCHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaKIAHCKOMW MIACHTUYHOCTH, YBAKCHUS K
MPOUIJIOMY M HACTOSIIIEMY POCCHMCKOW MAaT€MaTHUKH, LIEHHOCTHOE OTHOIICHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE OTUX JIOCTIDKCHHM B JPYrMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE JYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, dTUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKHUM
MIPUMEHEHUEM JIOCTHXKEHUN HAYKHU U JEATEIbHOCThIO YYEHOTO, OCO3HAHHE JTUYHOTO
BKJIa/Ia B IOCTPOECHUE YCTOWYUBOTO OYAYIETo;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYas JCTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEUICHUHN, PacCyKICHUN, BOCIPUUMYNBOCTD
K MaTEMaTUYE€CKUM aCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BoCIUTAHHUSA:



C(OPMHUPOBAHHOCTh YMEHHUS MPUMEHITH MaTeMaTHYeCKUe 3HAHHS B
HHTEpecax 370pOBOro M 6E30MacHOro 00pa3a KH3HH, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 30POBBIO (30POBOE IMHUTAaHHE, COATAHCHPOBAHHBIN PEKUM 3aHATHH U
OT/IbIXa, peryssipHast (pusndyeckas aKTHBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHNUE
IIPY 3aHATHSIX CIIOPTHBHO-0370POBUTEIILHOM AESITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUSI:

TOTOBHOCTh K TpPYAy, OCO3HAaHHME IIEHHOCTH TPYIOJIO0HS, HMHTEpPEC K
pasnmuuHbiM  chepaM  MPOoPEeCcCHOHATBHON  JCSITEABHOCTH,  CBSI3aHHBIM  C
MaTeMaTuKoOW M e€ NPHIOKCHUSAMH, YMEHHE COBEpIINaTh OCO3HAHHBIH BBHIOOP
Oynymieid mpodecCHd W pealn30BBIBATh COOCTBEHHBIC JKU3HCHHBIC IUTAaHBI,
TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4eCKOMy  OOpa3oBaHHIO U
caMo00pa30BaHUI0 Ha TMPOTHKCHUM BCEH KM3HHM, TOTOBHOCTh K AaKTHBHOMY
YUYACTHIO B PEIICHHH PAKTUYCCKHUX 3a7a4 MaTEMaTHUCCKON HAIPaBICHHOCTH;

7) 3K0JIOTHYeCKOTr0 BOCITUTAHMS:

C(OPMHPOBAHHOCTh  JKOJIOTHYECKOH  KyIbTYpPhl, IIOHHMAHHE BIIASHUS
COIMATbHO-9KOHOMHUYECKHX IPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIUATBLHON
CpeJibl, 0OCO3HAHUE TJI00ATBLHOTO XapaKTepa YKOJOTHYSCKHUX TPOOIIEM, OpUCHTAITHSI
HAa TPUMEHCHHE MAaTEeMaTHMYCCKUX 3HAHWW JUIs pEUICHHS 3aJad B 00JIaCTH
OKpYIKAIOIIeH Cpe/ibl, IUIAHUPOBAHHE IOCTYIIKOB M OIICHKHM HMX BO3MOYKHBIX
MOCJICACTBUH [Tl OKPYKAIOIICH CPe/Ibl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSI:

C(OPMHPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOIIIECTBEHHON MPAKTHKH, TOHUMAaHNE MAaTEMAaTHIECKOM
HAYKH KakK Cepbl YeTOBEUCCKON JCATEIBHOCTH, 3TANOB ¢€ Pa3BUTHS U 3HAUUMOCTH
IUTS Pa3BUTHS IUBHIIN3AIIMH, OBIAJCHNUE S3bIKOM MAaTEMAaTHKH M MAaTEMaTHYECKOM
KYJIBTYpPOH KaK CPEICTBOM IIO3HAHUS MHUPA, TOTOBHOCTD OCYIIECTBIIATH IPOEKTHYIO
U MCCJIEIOBATEIbCKYIO JACSITEIbHOCTh HHAMBHUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyeckue JaeiicTBUA:

BBISIBIIATH M XapaKTEPU30BATH CYIIECTBEHHBIE NMPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHATUHN, OTHOIIICHUN MEXy TTOHATUSIMU, (OPMYITUPOBATHONIPEICTCHUS
MTOHSITUH, yCTAaHABINBATH CYIIECTBEHHBIN MPU3HAK KJIAaCCU(PUKAIIIN, OCHOBAHUS JISI
0000ITIEHNS ¥ CpaBHEHUS, KPUTEPHUH IMPOBOIMMOI0 aHAIIN3a;

BOCIIpUHUMATh,  (QopMynIupoBaTh HW  TPEoOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, CIMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHbIE,



BBISIBIIAITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTHBOPEUHS
B (pakTax, MaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNIL;

JenaTh BBIBOABI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIHHO J0KA3aTEIhCTBA MATEMATHUYCCKUX YTBEPKICHUN
(TpsiMBIC W OT MPOTUBHOTO), BEICTPAWBATh apTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BBIOMpaTh CrHoco0 pelleHus ydeOHOM 3ajadd  (CpaBHUBATh HECKOJBKO
BapUAHTOB PEIICHUS, BHIOMPATh HanboJiee MOAXOIAIINN ¢ y4ETOM CaMOCTOSI TEHHO
BBIJICTICHHBIX KPUTEPHUER).

ba3oBble uccienoBaTebcKue AelcTBUS:

WCITOJI30BaTh BOIMPOCHI KaK HCCIEAOBATCILCKUN WHCTPYMEHT ITO3HAHMUS,
dbopMynupoBaTh  BOIPOCH,  (UKCHpPYIOUIUME  MPOTUBOpeune,  mpodsiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh TUIOTE3Y, apTyMEHTHUPOBATH
CBOIO TTO3UIINI0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, MCCIICIOBAHNC
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO 00BEKTa, SBIECHUS, MPOLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy OOBEKTaMH, SBJICHUSIMH, POIIECCAMU;

CaMOCTOATENHHO (OPMYIUPOBATH OOOOIIEHUSI W BBIBOJABI IO pe3yJbTaTaM
NPOBENEHHOTO  HAONIONEHMs, HUCCJIENOBAaHMS, OICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 0000IIEHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ ungopmaumei:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha
BOIIPOC U JIUIS PEIICHHMS 3a1a4H;

BBEIOMPATh WH(POPMAITMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH UHPOPMAITUIO PA3TUIHBIX BUJIOB U (hOpPM
MIPEICTABJICHHS;

CTPYKTYpPHPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTFOCTPUPOBATH TpadUuecKy;

OIICHHBATh HaAEKHOCTD nHbOopMaIuu 1o CaMOCTOSITEITEHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA
Oo0menue:
BOCIIPUHUMATh U POPMYJIMPOBATH CYKJICHHS B COOTBETCTBUHU C YCIOBUSMH U
IEISAMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHHS B



YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHS MO XOAY PELICHHs 3aJauH,
KOMMEHTHUPOBATh MOJYYCHHBIN PE3yJIbTAT;

B Xoj€ 00CYXIeHHUsl 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJeMbl, pelIaeMol 3aJadyd, BbICKA3bIBaTh MWJIEH, HALEICHHbIE HA TOUCK
pEIICHMs, COIMOCTAaBJISATh CBOM CYXKJEHHUSA C CYXICHHSIMH JAPYTUX YYaCTHHUKOB
nauanora, oOHapy>KUBaTh pa3jM4Me M CXOJCTBO MO3UILIUNA, B KOPPEKTHOU (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHUS;

NPEACTABIIATh PE3YJIbTATHl PEIICHUS 3a/1a4, SKCIEPUMEHTA, UCCIIEIOBAaHUA,
MPOEKTa, CaMOCTOSATEIbHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
Ipe3eHTallMU U OCOOEHHOCTEH ayUTOPHUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIe A€ CTBUS

Camoopranusauus:

COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH C YI4ETOM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI MHTEJLJIEKT:

BJIQJICTh ~ HaBBbIKAMU  I[IO3HABaTENbHOW  pedIEeKCMUM  KaK  OCO3HaHUs
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca U pe3yibTaTa pelieHus
MaTeMaTHYEeCKOM 3aJ1auH;

MPEABUJIETh TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HaJICHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBACHITH MIPUUHHBI
JOCTW)KEHUS WJIM HEIOCTHKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIbHOCTD:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON M WHAUBUIYaTbHOMN
paboThl TpU pemieHUH YYeOHBIX 3a7ady, MPUHUMATH I11€Jb COBMECTHOM
JeSATEeILHOCTH, TJIAHUPOBATh OPTaHHM3AIMI0 COBMECTHOW pPabOThI, pacrpenciisTh
BUJIBI pabOT, JOTOBAPUBATHLCA, 00CYXKIATh MPOIIECC U pe3yabTaT paboThl, 0000111aThH
MHEHUS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B I'PYINIOBBIX (opMax paboThl (0OCYXJeHUs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BEITIOIHATH CBOIO YaCTh padOThl ¥ KOOPJAMHUPOBATH
CBOU JICUCTBUS C JPYTMMH YJIEHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaaa
B OOmMH TPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMHU
B3aNMO/IEUCTBHUSL.

HHPEAMETHBIE PE3YJIBTATDBI



K xonmy oOyuenus B 10 kJjacce oOydaromuiACs TOJYYHUT CICAYIOIINAC
MPEAMETHBIC PE3YNIbTAThl MO0 OTIACIBHBIM TEMaM pabodel MporpaMMbl YIeOHOTO
Kypca «AnreOpa 1 Hauaja MaTEMaTUYECKOTO aHAIN3ay:

Yuciaa 1 BBIYMCICHUA:

CBOOOJTHO OIEpPUPOBATh MOHATHSMHU: PAlMOHAIBHOE YHUCIO0, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIIO, MHOXECTBa
palMOHANIBHBIX U JICUCTBUTEIIbHBIX YUCEN, MOIYJIb IECTBUTEIBHOTO YHCIIA;

OPUMEHATh JpoOM M TPOLEHTHl Uil pEHIeHUs MPUKIATHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOMW KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TIpaBUjIa OKPYTJICHUS, IPUKUJIKY U
OIICHKY PE3yJbTaTa BbIYUCIICHU;

CBOOOJIHO ONEpPUPOBATh TMOHSATHUEM: CTENEHb C IEJIbIM [OKa3aTeseM,
HCIIOJB30BaTh MOAXOAAIIYI0 (PopMy 3aMucH JEeUCTBUTEIBHBIX YUCEN JIJISl PELICHUS
MPaKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOpPEHb HATypajIbHOM
CTEIICHY;

CBOOOJ/IHO OIEPUPOBATH MOHATUEM: CTETEHb C PallMOHATIBLHBIM MTOKA3aTelIeM;

CBOOOJ/IHO ONEPUPOBATH MOHATUAMU: JIOTApU(PM UHUcIia, TECATUUHBIC U
HaTypajbHbIE JTOTapU(PMBI;

CBOOOJIHO OMEPUPOBATH MOHITUSMH: CHHYC, KOCHUHYC, TAHI€HC, KOTAHI'EHC
YHCIJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSMU: APKCUHYC, aPKKOCHHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHSATHUSMU: TOXKICCTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHWJIbHBIC YPAaBHEHUS U YPaBHEHUS-CIIC/ICTBUS, PAaBHOCUJILHBIC HEPABEHCTBA,

NPUMEHSTh Pa3JIMUYHbIE METOJIbl PEIICHUS PAIMOHAIBHBIX H JPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, NPHUMEHATh METOJ, HMHTEPBAJOB i1 pPEHICHUs
HEpPABEHCTB;

CBOOOJIHO OIEpUPOBATH MOHITUSMH: MHOTOYJIEH OT OJHOM MEepPEeMEHHOM,
MHOT'OYJIEH C IEJIBIMU KO3(PUIIMEHTAMU, KOPHU MHOTOWICHA, MPUMEHSTH JICJICHHE
MHOTO4JICHa Ha MHOTOWIEH C OcTaTKoM, Teopemy besy u Teopemy Buera nns
pelIeHus 3a1ay;

CBOOOJHO OMNEPUPOBATH TOHATHUSMHU: CHUCTEMa JIMHCWHBIX YpaBHEHUI,
MaTpulla, OMNPEACNIUTENIb MATpUIlbl 2 X 2 W ero TreoOMETPUYECKUN CMBICH,
UCIIOJIb30BaTh CBOMCTBA OMpenenuTesis 2 X 2 sl BBIYMCIICHUS €ro 3HauyeHus,
MPUMEHSTh ONPEACIUTENHN IS PEIICHUS CUCTEMbl JIMHEWMHBIX YypaBHEHUH,
MOJIETUPOBATh PEAIbHBIE CUTYALIMH C TIOMOIIBIO CUCTEMBI JINHEWMHBIX YpaBHEHUM,



UCCIEA0BaTh IMOCTPOCHHBIE MOJEIN C IOMOUIBI0 MAaTpULl M ONpPEAEIIUTENEH,
MHTEPIPETUPOBATH MOJYUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOPHSAMH I NpeoOpa3zoBaHUs
BBIPAKCHHU;

BBITNOJIHATH NpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTEIIEHH C
pPalMOHAJIBHBIM ITOKA3aTeIEM;

UCITI0JIB30BaTh CBOMCTBA aorapudpmon UL npeoOpa3oBaHus
Jorapu(MHUUECKUX BBIPAKCHU;

CBOOOJHO OMNEPHUPOBATH MOHATHAMHU: HpPpPALUMOHAIBHbBIE, MOKAa3aTEIbHBIE U
Jorapu(pMHUUECKUE YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCUIBHBIX
NIEPEXOA0B UM OCYLIECTBIISAS IPOBEPKY KOPHEM;

IPUMEHATH OCHOBHBIE TPUTOHOMETpPUYECKUE (DOPMYJIBI ISl MPEeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHUI;

CBOOOJHO OINEPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble (GOpMyJbl  JUIsl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICJIMPOBATh pEajbHbIE CHTyalldd Ha S3bIKE€ aure0pbl, COCTaBIATH
BBIPDOKCHHS, YpaBHEHUS, HEPABEHCTBA [0 YCJIOBHUIO 3aJayM, HUCCIEAOBATh
IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM amapara ajreOphl.

DOyHKUMU U rpadpuku:

CBOOOJTHO ONEPUPOBATH MOHATHUSAMU: (PYHKITUS, CIIOCOOBI 3aaHusl (PYHKIUH,
B3aMMHO OOpaTHble (QYHKUMU, KOMIO3ULKA (YHKIUH, rpaduk QyHKIUH,
BBITNIOJIHATH 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpapuKoB QyHKIIMIA;

CcBOOO/IHO OIEPUPOBATh MOHATUSAMU: OOJACTH OIpPENETCHUS U MHOMXECTBO
3HaYeHUN QPYHKIMU, HYIH PYHKIHMH, TIPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CcBOOOIHO ONEpUPOBaTh MOHATHUSAMHU: YETHbIE U HEYETHble (YHKIUH,
MEePUOINYECKHE (PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (YHKLIHUHU, MAKCUMYMbI U
MUHUMYMBI (YHKIMM, HauOoJsblliee M HaWMEHbIEe 3HAaYeHUE (PYHKUUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUAMMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LeNbIM [OoKa3zareaeM, rpaduk CTENEeHHOW (YHKIUU C HaTypajdbHBIM M IIEJbIM
nokasaresieM, rpauk KOpHsS N-Od CTeNneHM Kak (QyHKIHMH OOpaTHOM CTENeHU ¢
HaTypaJbHBIM MMOKA3aTENIEM;

ONEepUPOBATh MOHATHUAMU: JIMHEHHAs, KBagpaTW4yHas M JAPOOHO-TUHEHHAs
(YHKIIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IOCTPOEHUE UX TPaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: TOKa3aTeabHas W Jiorapudmuueckas
(GyHKUMU, WX CBOMCTBA U rpaduKH, MCHOIB30BaTh MX rpadUKH A pelieHUs
YPaBHCHUM;

CcBOOOJIHO OMNEPUPOBATH TOHATUSAMU: TPUTOHOMETPUUECKAS OKPYKHOCTbD,
oTpesieNieHue TPUTOHOMETPUUECKHUX (DYHKIIUH YHUCIOBOTO apTyMEHTa;



UCIIONBb30BaTh Trpaduku (QYHKUMHA JUIsT  UCCIEJOBaHHUS TMPOLECCOB H
3aBUCUMOCTEH MpU PEHICHUH 3a/lady U3 JPYTUX y4eOHBIX MPEIMETOB U peallbHOMN
KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCHUMOCTH MEXI1Y BEIMUMHAMMU;

Hauana MmaTeMaTH4eCKOro aHamsa:

CBOOOJTHO ONEPUPOBATH MOHATHSMHU: apuPMeTHUYeCKas U TeoMeTpuYecKas
nporpeccusi, 6eCKOHEYHO yObIBarOIIasi reoMeTpUuUecKasi Mporpeccus, JTUHEHHBIA U
AKCIIOHEHUUAIBHBIN POCT, (hOpMyJIa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAHTE;

WCIIOJB30BaTh MPOIPECCUU Ul PELICHUS pPEalbHbIX 3a4a4 IPHUKIAIHOIO
XapakTepa;

cBOOO/IHO OTIEPUPOBATH NOHIATUSAMU: I1OCIIEI0BATENILHOCTb, CIIOCOOBI 3a/1aHNUs
[TOCJIEA0OBATEIPHOCTE, MOHOTOHHBIE W OrPAaHUYEHHBIEC IIOCIIEIOBATENBHOCTH,
IIOHAMATh OCHOBBI 3apOKJICHHMS MATEMaTUYECKOrO aHaJi3a Kak aHajuu3a
OECKOHEYHO MaJIbIX;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HENIPEPBIBHBIE PYHKIIMH, TOYKU pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka PyHKIUY;

CBOOOJHO OIEpUPOBATH MOHATHEM: (YHKLHS, HENpepbIBHAs Ha OTPE3KE,
MIPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpPOBaTh MOHATUSAMU: TMepBasi M BTOpas IPOU3BOJHBIC
byHKIIMY, KacaTenbHas K rpaduky GyHKIIHH,

BBIYKCIIATh [IPOU3BOAHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMIIO3HUIIMH
IBYX (DYyHKIIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BAaTh TEOMETPUUECKUN M (DU3WYECKUN CMBICT TPOU3BOJHON s
penieHus 3a1ad.

MHoKecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSMHU:  MHOXECTBO, OINEpaluyd  HaJ
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapart JJisl OMUCAHUS PEATbHBIX
MPOLIECCOB U SIBJICHUM, IPU PEILICHUH 3a/au U3 APYTUX Y4eOHBIX MPEIMETOB;

CBOOOJHO OIEpPUPOBATH MOHSTUSIMU: ONpENEICHUE, TeopeMa, ypaBHEHHe-
CJIe/ICTBHE, CBOMCTBO MaTeMAaTHUYECKOr0 00bEKTa, JOKa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTRBA.

Yucsia ¥ BIYMCICHUSA:

cBOOO/IHO ONIEPUPOBATH OHATUSAMU: HATYPAJIbHOE U LIEJI0€ YHCIIO,MHOXKECTBA
HaTypAJIbHBIX U LENBIX YHCEN, UCIIOJIb30BaTh NPU3HAKU AEIUMOCTH LEIbIX YUCEN,
HOJl m HOK HarypanbHBIX 4yucen g pelieHus 3aJad, NPUMEHSTh alTOPUTM
EBxnuna;

CBOOOJTHO OIEPUPOBATH MOHATHUEM OCTaTKa [0 MOJIYJIO, 3aIUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3ULMOHHBIX CUCTEMAX CUHCIICHHUS,



CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHUCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YMCia B ainreOpanyeckoil u
TPUTOHOMETPUUYECKON (pOpMe, BBINOJIHATh apU(PMETHUECKHUE OllEepallii C HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPaBEHCTBA:

CBOOOJHO ONEPHPOBATH MOHATHAMHU: HpPpalMOHAIbHBIEC, MOKAa3aTeJIbHbIE U
jJorapuMHUUEcKUe HEPAaBEHCTBA, HAXOJUTh WX PEIICHUS C  TOMOIIBIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYILECTBISATh OTOOp KOpPHEW TMpU pPELICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS,;

CBOOO/IHO ONEpUPOBATh MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHATh  HEOOXoAuMBbIE  (QOpPMyINBI i1 PEHIeHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CcBOOO/IHO OIEpPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
norapu(pMUYECKNX YpaBHEHUI U HEPABEHCTB;

permarb palHOHAIIBHBIE, UppanOHaIbHBIE, ITOKA3aTEIbHBIE,
jgorapuMHuUecKue UM  TPUTOHOMETPUYECKHE ypaBHEHHS UM HEPaBEHCTBA,
COZIepIKallle MOYJIM U IIapaMeTphl;

NPUMEHSATH TpaduuecKre METOAbI A1 PEIICHHS] YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aJ1a4 C mapameTpamus;

MOJIEJIMPOBATh pealbHbIE CUTyallUM Ha s3bIKE anredpbl, COCTaBIATh
BBIPAXXCHUSA, YPAaBHEHHUSA, HEPABEHCTBA M MX CHUCTEMBl II0 YCIOBHUIO 3a1ayH,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEINW C HCIOJb30BAHUEM arapara aiareopsl,
MHTEPIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT.

DOyHKuUMU U rpadpuku:

CTPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TMOMOIIBIO 3JIEMEHTapHOrO
MCCJIEIOBaHMS U CBOMCTB KOMIIO3UILIUU ABYX (DYHKIIHIA;

CTPOUTh TEOMETpUYEcCKHe O00pa3bl ypaBHEHUW U  HEPABEHCTB Ha
KOOPJAMHATHOM IJIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUSAMHU: TpadUKH  TPUTOHOMETPUUYECKUX
byHKumit;

OpPUMEHATh (QYHKIUU Ui MOJICIMPOBAHUS W HCCIENOBAaHUS PEaIbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCKOro aHam3a:

UCITOJIb30BATh MPOU3BOAHYIO ISl UCCIeN0BaHUs (DYHKIIMM HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

HaXOAUTh HaHOOJIblIIee U HAUMEHbBIIIee 3HaUeHHs (PYHKIIUN HEIPEpPhIBHON Ha
OTpE3KE;



MCMOJIB30BaTh IPOM3BOJIHYIO JUISI HAXOXACHUS HAWJIY4IIErO PEHICHUS B
NPUKJIAIHBIX, B TOM YUCJIE COUAIbHO-DKOHOMUYECKUX, 3a/1a4ax, [JIs ONPEICICHUS
CKOPOCTHU U YCKOPEHHUsI MPOoIecca, 3aJaHHOTO (OpMYIIoi Ui rpaduKom;

CBOOOJIHO  ONEpPUPOBATh TMOHATUSIMU: TIEPBOOOpa3Hasi, OMNpeAcIEHHBIN
UHTErpaj, HAXOJWTh IEpPBOOOpA3HbIC AJIEMEHTAPHBIX (QPYHKIUNH U BBIUYUCIATH
uHTerpan o popmyne Hetorona-JleiOnuiia;

HAXOJIUTh TIOMIATU TUIOCKUX (PUTYp B O0BEMBI TENI C TTOMOIIBIO MHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA NIPUMEPE
cocTaBiieHus TudPpepeHInalIbHbIX YPaBHEHUH;

pelmarh NPUKIAIHbIE 33aJa4d, B TOM YHCIE COLMAIbHO-D)KOHOMHUYECKOTO U
(u3HuecKoro xapakrepa, CpeICTBaMU MaTeEMaTUYECKOIO aHaJIu3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
Ne Koau4yecTBO yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB u Konrpo | Ipakrnu | (uudpoBbie)
n/ TEM NPOrpaMmal Bcero JIbHBIE ecKue 06pa30BaTeJ1bele
1 padoTel | padoThI pecypchl
MHO0X€eCTBO IEHCTBUTEIBLHBIX https://resh.edu.ru/
qucesl. MHOTOWIEHBI.
1 PauvoHanbHbIE ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI
JIMHEUHBIX YpaBHECHUN
OyHKIUYU U TpapuKy. https://resh.edu.ru/
2 CrenenHast QyHKIHUS C [ETBIM 12 1
IIOKa3aTeemM
Apudmernueckuii KOpeHb n-0i https://resh.edu.ru/
3 creneHu. MppanuoHansHbIe 15 1
ypaBHEHUS
4 [TokazarenbHast QyHKLIHS. 10 1 https://resh.edu.ru/
[TokazaTenbHbIE ypaBHEHUS
5 Jlorapupmuueckas GyHKIUSL. 18 1 https://resh.edu.ru/
Jlorapudpmmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue 29 1 https://resh.edu.ru/
BBIPAXKEHUS U YpaBHEHUS
7 [TocmenoBarenbHOCTH U 10 1 https://resh.edu.ru/
IIpOrpeccun
8 HenpepbiBHble QyHKITUH. 20 1 https://resh.edu.ru/
[IpousBogHas
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[ToBTOpeHme, 06o0IICHHE,
CUCTEMAaTU3AIUs 3HAHUH

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

136

10

ITOYPOYHOE IIVTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoxa

KonnyecTBo yacon

Bcero

Kontpoa
bHbIE
padoThI

[pakTny
ecKHe

padoThI

Jara
H3y4yeHust

DJIeKTPOHHbIE

nudposbie
o0pa3oBaTebHbIE

pecypcebl

MHOX€eCTBO, Omnepanuu
HaJ MHOXXECTBAMHU U UX
CBOMCTBA

04.09

https://resh.edu.ru/

Juarpammsbl Diinepa-
Benna

05.09

https://resh.edu.ru/

[IpumeneHnue TeopeTHKO-
MHOECTBEHHOT'O
amnmapara JIJisi peIIeHus
3ama4y

06.09

https://resh.edu.ru/

PanmonansHble yncna.
OOBIKHOBEHHBIE U
JeCSITUUHbIE TpooH,
MPOIICHTHI, OECKOHEUHBIE
MEPUONYECKHUE APOOH

07.09.
2023

https://resh.edu.ru/

ParmonansHEBIC ynCIa.
OOLIKHOBEHHEIE U
JeCSITHUHbIE TPOOH,
MPOLIEHTHI, OECKOHEYHBIE
MePUONIECKHE TPOOH

11.00.
2023

https://resh.edu.ru/

[Tpumenenue apoGeit u
MPOLIEHTOB JUTS PEIICHHSI
MPUKJIATHBIX 337124

12.00.
2023

https://resh.edu.ru/

[Ipumenenue apodeii u
MIPOLIEHTOB JUISI PELLICHUS
MIPUKIIAJIHBIX 3a/1a4

13.09.
2023

https://resh.edu.ru/

JleficTBUTEIIbHBIEC YHUCIA.
Panuonansueie u
HWppalMOHAIIbHBIC YHCTIa

14.09.
2023

https://resh.edu.ru/

Apudmerrnueckue
OTIepaLnu C

18.09.

https://resh.edu.ru/
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2023

e CTBUTEIIHLHBIMU

YHCIIaMU

Mopyns 19.09. https://resh.edu.ru/
10 JeHCTBUTEILHOTO YUCIIA 2023

U €T0 CBOMCTRBA

[TpubmmxEénnpie 20.09. https://resh.edu.ru/

BBIUHMCIICHHUS, TIPaBUIIA 2023
11 OKPYTJICHUS, IPUKUIKA U

OIIEHKa pe3yJibTaTa

BBIYHMCJICHHI

OCHOBHEBIE METOJIBI 21.009. https://resh.edu.ru/
12 peleHus UEeNbIX U 2023

JTpOOHO-pallMOHATIBHBIX

YPaBHEHUI U HEPABEHCTB

OCHOBHBIE METOJIBI 25.09. https://resh.edu.ru/
13 pelIeHys LENbIX U 2023

JTPOOHO-palMOHATBHBIX

YpaBHEHUH U HEPABEHCTB

OCHOBHBIE METOJIBI 26.09. https://resh.edu.ru/
14 peleHus UENbIX U 2023

JTPOOHO-pallMOHATBHBIX

YpaBHEHUH U HEPABEHCTB

MHorou4jeHsl OT OJHOU 27.09. https://resh.edu.ru/

nepeMeHHoM. Jlenenue 2023
15 MHOTOYJICHA Ha

MHOTOYIEH C OCTaTKOM.

Teopema besy

MHorou4jeHsl ¢ IeIbIMU 28.09. https://resh.edu.ru/
16 ko3 dunmeHTaMH. 2023

Teopema Buera

PeleHue CHCTEM 02.10. https://resh.edu.ru/
17 JIMHEWHBIX YPaBHEHUI 2023

PelIeHye CHCTEM 03.10. https://resh.edu.ru/
18 JMHEWHBIX ypaBHECHUI 2023

Marpuna cucremsl 04.10. https://resh.edu.ru/

JIMHEHHBIX YpaBHEHUIA. 2023
19 Onpenenurens MaTPUILbI

2X2, ero
T€OMETPUUYECKUI CMBICIT
U CBOMCTBA; BEIUHCJICHUE
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€0 3HAaUYCHUA

Onpenenurenb MaTPUILBI 05.10. https://resh.edu.ru/

2X2, ero 2023
20 T€OMETPUUYECKHI CMBICT

U CBOMCTBA; BEIYUCIICHHE

€ro 3Ha4YEHUs

IIpumeHeHue 09.10. https://resh.edu.ru/
21 OIPENICIINTENS TSI 2023

pelIeHUs! CUCTEMBI

JINHEMHBIX YpaBHEHUHI

Pemenue npukinaaabix 10.10. https://resh.edu.ru/
29 3a/1a4 C TIOMOIIBIO 2023

CUCTEMBI TMHEHUHBIX

ypaBHEHUH

Pemenue npukiaaHbix 11.10. https://resh.edu.ru/
23 3a7a4 ¢ IOMOIIBIO 2023

CUCTEMBI TMHEHUHBIX

YpaBHEHUU

KonTtponsHas pabora: 12.10. https://resh.edu.ru/

"PanmonanbHble 2023
24 YPaBHEHUS U

HepaBeHCTBa. CUCTEMBI

JIMHENHBIX YpaBHEHUN"

OyHKIHSI, CIOCOOBI 16.10. https://resh.edu.ru/

3aJaHus (QYHKIHH. 2023
25 Bsaumno obpaTHbIe

dbynkuun. Kommosurus

byHKIMIA

I'padpux GyHKIUM. 17.10. https://resh.edu.ru/
26 DneMeHTapHbIe 2023

npeoOpa3oBaHUs

rpaduKoB pyHKIIHI

OO6nactp orpeneneHus u 18.10. https://resh.edu.ru/

MHOKECTBO 3HAYEHUI 2023
27 ¢bynaxuu. Hynu

¢bynxun. [Ipomexytku

3HAK IMOCTOSIHCTBA

YETHbIE U HEUETHBIE 19.10. https://resh.edu.ru/
og | PyHKIAH. 2023

[Tepuonnueckue

dbynkuun. [TpomexxyTku
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MOHOTOHHOCTH (DYHKIIMH

Makcumymsl 1 23.10. https://resh.edu.ru/

MHHUMYMBI (DYHKIIHN. 2023
29 Haubonbiee u

HauMEHbLIee 3HaUeHUe

GbyHKIIMY Ha

IIPOMEKYTKE

Jluneiinas, 24.10. https://resh.edu.ru/
30 KBaJ[paTU4Has U JpOOHO- 2023

nuHeWHas QyHKIH

OnemeHTapHOe 25.10. https://resh.edu.ru/
31 HCCIIENOBAHUE U 2023

[IOCTPOEHUE I'paUKOB

3TUX QYHKIUI

DneMeHTapHoe 26.10. https://resh.edu.ru/
32 HCCIIeJOBaHUE U 2023

[IOCTPOEHUE I'paUKOB

3TUX (QYHKITUH

CreneHs ¢ LeIbIM 07.11. https://resh.edu.ru/
33 nokasarejem. bunom 2023

Herorona

CreneHs ¢ LenbM 08.11. https://resh.edu.ru/
34 nokaszaresieM. buaom 2023

Herorona

CrenenHast GpyHKIMS C 09.11. https://resh.edu.ru/
35 HATypaJIbHBIM H LIETBIM 2023

nokasarenem. E€

CBOMCTBA U TpaduK

KonTponbhas pabora: 13.11. https://resh.edu.ru/
36 "CreneHHast QyHKIUSL. 2023

E€ cBoiicTBa u rpadux"

ApudpmeTnueckuii 14.11. https://resh.edu.ru/
37 KOPEHb HATYPaIbHOM 2023

CTEIIEHH U €ro CBOICTBa

ApudpmeTnueckuii 15.11. https://resh.edu.ru/
38 KOpPEHb HaTypaJIbHOM 2023

CTENIEHU U €r0 CBOMCTBA

[Ipeobpa3zoBanus 16.11. https://resh.edu.ru/
39 YHCIIOBBIX BBIPAKCHHUH, 2023

CoACpKaInX CTCIICHU U
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KOpHHU

[IpeobpazoBanms 20.11. https://resh.edu.ru/
40 YHCIIOBBIX BBIPAKCHHUH, 2023

COJIEp>KaIINX CTEeHH U

KOpHH

[IpeobpazoBanms 21.11. https://resh.edu.ru/
a1 YHCIIOBBIX BBIPAKEHHUH, 2023

COJIEp>KaIINX CTEIeHH U

KOpHH

HppaunonaibHbie 22.11. https://resh.edu.ru/

ypaBHeHus1. OCHOBHBIE 2023
42 METO/IbI PEIICHHS

UppalMOHATIBHBIX

ypaBHEHUH

Hppaunonanbabie 23.11. https://resh.edu.ru/

ypaBHeHUs. OCHOBHBIE 2023
43 METO/IbI PEIICHHS

UppalMOHATBHBIX

YpaBHEHUU

HppaunonaibHbie 27.11. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIE 2023
44 METO/Ibl PEILICHUS

HppalMOHATEHBIX

YpaBHEHUU

PaBHOCUITEHBIE 28.11. https://resh.edu.ru/
45 HepPEXO/Ibl B PEIIICHUH 2023

HppalMOHATBHBIX

YpaBHEHUU

PaBHOCUITEHBIE 29.11. https://resh.edu.ru/
46 MEPEXO/Ibl B PEIICHUH 2023

HPPAIMOHATTLHBIX

ypaBHEHUU

PaBHOCHIIBHBIE 30.11. https://resh.edu.ru/
47 IePEXo/ibl B PELIEHUN 2023

HPPAIMOHATTLHBIX

YpaBHEHUI

PaBHOCHIIBEHEIC 04.12. https://resh.edu.ru/
48 IIEPEXOBI B PEIICHUU 2023

HppaIlMOHATEHBIX

ypaBHEHUU
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CsoiicTBa 1 rpaduk 05.12. https://resh.edu.ru/

KOpHs N-0i1 CTENEHU KaK 2023
49 (byHKIIIM 00paTHOM

CTETEeHH C HAaTYPaJbHBIM

MoKa3areiem

CgoiicTBa 1 rpadux 06.12. https://resh.edu.ru/

KOPHS N-0#i CTENCHN KaK 2023
50 dbyHKIMH 00paTHOM

CTETICHH C HAaTYPaJTbHBIM

II0Ka3aTeIeM

KonrponsHas pabora: 07.12. https://resh.edu.ru/

"CpoiicTBa U rpauk 2023
ol KOpHsI N-0M CTENEHMU.

HppaunonaibHbie

ypaBHeHUs"

Crenesns c 11.12. https://resh.edu.ru/
52 paLMOHAIBHBIM 2023

MoKasaresem u eé

CBOMCTBA

Crenesns c 12.12. https://resh.edu.ru/
53 pauroHaIbHBIM 2023

MOoKa3aresieM u eé

CBOMCTBA

Crenens ¢ 13.12. https://resh.edu.ru/
54 PaIMOHATBHBIM 2023

IIOKAa3aTeJIeM U €€

CBOMCTBA

[TokazarenbHas 14.12. https://resh.edu.ru/
55 dyHKIMs, €€ cBOMCTBA U 2023

rpaduk

Hcnons3oBanue rpaduka 18.12. https://resh.edu.ru/
56 GYHKIUY TS peleHust 2023

YpaBHEHUU

Hcnons3oBanue rpaduka 19.12. https://resh.edu.ru/
57 GYHKIMH IS pELIEHUs 2023

YpaBHEHUI

[TokaszaTenbHbIe 20.12. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIE 2023
58 METOBI pEIICHUS

II0Ka3aTCJIIbHBIX
YpaBHEHUH
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[TokaszaTenbHble 21.12. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIE 2023
59 METOBI peIIeHUs

MOKa3aTeIbHBIX

YpaBHEHUI

[Toka3zaTenbHble 25.12. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIC 2023
60 METO/bI PEIICHHS

MOKa3aTeIbHBIX

YpaBHEHUU

KonTponbHas pabora: 26.12. https://resh.edu.ru/

"[lokazarenpHas 2023
61 byHKIHSA.

[TokazarenbHbie

ypaBHeHUs"

Jlorapudm uucia. 27.12. https://resh.edu.ru/
62 . 2023

CsoiicTBa norapudma

Jlorapudm umcia. 28.12. https://resh.edu.ru/
63 , 2023

CsoiicTBa norapudma
64 HoreipmpM qucia. 23.2041. https://resh.edu.ru/

CoiicTBa norapudpma

JlecaTu4uHbBIE U 10.01. https://resh.edu.ru/
65 HaTypaIbHbIE 2024

sorapudmbl

JlecaTu4uHbBIE U 11.01. https://resh.edu.ru/
66 HaTypaJbHbIC 2024

norapu@mbl

[Ipeobpa3zoBanue 15.01. https://resh.edu.ru/
67 BBIPAKECHU, 2024

coJiepKaInx

sorapupmbl

[IpeobpazoBanue 16.01. https://resh.edu.ru/
68 BBIPAYKECHU, 2024

coJiepKaInx

Jorapu@msl

[IpeobpazoBanue 17.01. https://resh.edu.ru/
69 BBIPAKECHHI, 2024

coJIepKaIIIX

norapupmbl
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Jlorapupmuueckas 18.01. https://resh.edu.ru/
70 GyHKIWMs, €€ CBOWCTBA U 2024

rpaduk

Jlorapudmuueckas 22.01. https://resh.edu.ru/
71 ynkus, eé cBoicTBa U 2024

rpaduk

Hcnonp3oBanue rpaduka 23.01. https://resh.edu.ru/
72 (GYHKLUY 1S peLIeHHs 2024

YpPaBHEHUU

Hcnonp3oBanue rpapuka 24.01. https://resh.edu.ru/
73 (GYHKLIUY 1S pelIeH s 2024

YpaBHEHUU

Jlorapudmuueckue 25.01. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIE 2024
74 METO/IbI PEIICHUS

Jorapu(pMUIECKUX

ypaBHEHUH

Jlorapudpmuueckue 29.01. https://resh.edu.ru/

ypaBHeHUs. OCHOBHBIE 2024
75 METO/IbI PEIICHHS

JorapupMUUECKUX

ypaBHEHUH

Jlorapudpmuueckue 30.01. https://resh.edu.ru/

ypaBHenusi. OCHOBHBIE 2024
76 METOBI pEIICHUS

JorapupMUUECKUX

YpaBHEHUU

PaBHOCUIIBHBIE 31.01. https://resh.edu.ru/
77 HepPEXO/Ibl B PEIIICHUH 2024

JorapupMUUECKUX

ypaBHEHUU

PaBHOCUIIBHBIE 01.02. https://resh.edu.ru/
78 MEPEXO/IBI B PEIICHUT 2024

JorapupMHUUECKUX

ypaBHEHUU

KonTtponbHas pabora: 05.02. https://resh.edu.ru/

"Jlorapudmuyeckas 2024
79 byHKIHS.

Jlorapupmuueckue

ypaBHeHUA"
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Cunyc, KOCUHYC, 06.02. https://resh.edu.ru/
80 TAHTEHC ¥ KOTAHI€HC 2024

YHCIIOBOTO apryMeHTa

Cunyc, KOCUHYC, 07.02. https://resh.edu.ru/
81 TAHTEHC ¥ KOTAHT€HC 2024

YHCIIOBOTO apryMeHTa

ApKcHHYC, apKKOCUHYC U 08.02. https://resh.edu.ru/
82 ApPKTaHI'€HC YUCIIOBOIO 2024

apryMeHTa

ApKcHHYC, apKKOCUHYC U 12.02. https://resh.edu.ru/
83 ApPKTAHTEHC YUCIIOBOTO 2024

aprymMeHTa

Tpuronomerpuueckas 13.02. https://resh.edu.ru/

OKPY>KHOCTB, 2024
84 oTpe/iesieHNe

TPUTOHOMETPUIECKUX

(GyHKINH 9UCIOBOTO

apryMeHTa

Tpuronomerpuueckas 14.02. https://resh.edu.ru/

OKPYKHOCTb, 2024
85 oTpeJiesieHue

TPUTOHOMETPUIECKUX

(GyHKIUI 4HCIOBOTO

apryMeHTa

OcHOBHBIE 15.02. https://resh.edu.ru/
86 TPUTOHOMETPUYECKHE 2024

(hopMyIIbI

OcHoBHBIE 19.02. https://resh.edu.ru/
87 TPUTOHOMETPUIECKUE 2024

(hopMyIIbI

OcHOBHBIE 20.02. https://resh.edu.ru/
88 TPUTOHOMETPUYECKHE 2024

(bopMmyIbI

OcHOBHBIE 21.02. https://resh.edu.ru/
89 TPUTOHOMETPUYECKHE 2024

(bopMmyIbI

ITpeoOpaszoBanue 22.02. https://resh.edu.ru/
90 TPUTOHOMETPHUYECKUX 2024

BBIPA)KCHU I
91 TpeobpasoBane 26.02. https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

2024

TPUTOHOMETPUYECKHUX

BBIPAKECHU I

[IpeoOpaszoBanue 27.02. https://resh.edu.ru/
92 TPUTOHOMETPUYECKUX 2024

BBIPAKCHUI

[IpeoOpa3zoBanue 28.02. https://resh.edu.ru/
93 TPUTOHOMETPHYECKUX 2024

BBIPAKECHHI

Pemenue 29.02. https://resh.edu.ru/
94 TPUTOHOMETPUYECKUX 2024

YpaBHEHUU

Pemenne 04.03. https://resh.edu.ru/
95 TPUTOHOMETPHUYECKUX 2024

YpaBHEHUU

Pemenne 05.03. https://resh.edu.ru/
96 TPUTOHOMETPUYECKHX 2024

ypaBHEHUH

Pemenue 06.03. https://resh.edu.ru/
97 TPUTOHOMETPUYECKUX 2024

ypaBHEHUH

Pemenue 07.03. https://resh.edu.ru/
98 TPUTOHOMETPHUYECKUX 2024

YpaBHEHUU

Pemenue 11.03. https://resh.edu.ru/
99 TPUTOHOMETPUYECKUX 2024

YpaBHEHUU

Pemenne 12.03. https://resh.edu.ru/
100 TPHUTOHOMETPHUYECKHX 2024

ypaBHEHUH

Kontposnbnas pabora: 13.03. https://resh.edu.ru/

"TpuronomeTpruyeckue 2024
101 BBIPKEHUS U

TPUTOHOMETPUYECKHE

ypaBHeHus"

IlocnenoBaTeabHOCTH, 14.03. https://resh.edu.ru/

CIIOCOOBI 3aaHus 2024
102 MOCJIeJ0BATENbHOCTEH.

Metox MaTeMaTHYECKOI

WHIYKITAH

18.03. https://resh.edu.ru/

103

MOHOTOHHEIE U
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OrpaHUYEHHbIE
MOCJIeI0BATEIBLHOCTH.
Ucrtopus ananuza
OECKOHEYHO MaJIbIX

2024

Apudmernueckas 19.03. https://resh.edu.ru/
104 2024

mporpeccust

TeomeTpueckas 20.03. https://resh.edu.ru/
105 2024

porpeccus

beckoneuno yObIBarommas 21.03. https://resh.edu.ru/
106 reoMeTpuyecKas 2024

mporpeccust

Cymma OeCKOHEYHO 01.04. https://resh.edu.ru/
107 yOBIBaromei ) 2024

TreOMETPHYCCKON

MIPOrPeCcCuu

JluneinpIi u 02.04. https://resh.edu.ru/
108 SKCIOHEHIMAIbHBIN 2024

poct. Hucno e. Popmyna

CJIOKHBIX ITPOLICHTOB

JInHenHbId U 03.04. https://resh.edu.ru/
109 JKCIIOHEHIIMAJIBHBIN 2024

poct. Hucio e. Dopmyina

CJIOKHBIX MPOILIEHTOB

Hcnons3oBanue 04.04. https://resh.edu.ru/

HPOTPECCUH ISt 2024
110 peLICHUs PEATBHBIX

3a/1a4 MPUKIATHOTO

Xapaktepa

Kontponbnas pabora: 08.04. https://resh.edu.ru/
111 "ITocnenoBaTeNbHOCTH U 2024

nporpeccun”

HenpepbiBHble GyHKIUHI 09.04. https://resh.edu.ru/
112 . 2024

1 UX CBOMCTBa

Touka pa3psiBa. 10.04. https://resh.edu.ru/
113 AcuMITOTHI TpaQuKOB 2024

byHKIHIT

CaoiicTBa pyHKIMIA 11.04. https://resh.edu.ru/
114 | HenpepbIBHBIX Ha 2024

OTpe3Ke
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CgoiicTBa GyHKITUN 15.04. https://resh.edu.ru/
115 HENPEPHIBHBIX HA 2024

OTpE3Ke

MeTox HHTEPBATIOB VIS 16.04. https://resh.edu.ru/
116 2024

pELIEHNs HEPABEHCTB

MeTox HHTEPBATIOB VIS 17.04. https://resh.edu.ru/
117 2024

pELIEHNs HEPABEHCTB

MeTo/1 HHTEPBAIOB A 18.04. https://resh.edu.ru/
118 2024

peLIeHMsI HEPaBEHCTB

[IprMeHEeHHE CBOMCTB 22.04. https://resh.edu.ru/
119 HETPEPBIBHBIX (DYHKITHIA 2024

JUISL pelleHus 3a/1a4

[IpumeneHue cBONCTB 23.04. https://resh.edu.ru/
120 HENPEPBIBHBIX (PyHKIUHI 2024

JUIsL pellieHus 3a/1a4

24.04. https://resh.edu.ru/

IlepBas u BTOpas
121 2024

MIPOU3BOIHBIC (DYHKITHH

Onpenenenue, 25.04, https://resh.edu.ru/
122 reOMETPHIECKUI CMBICIT 2024

MIPOU3BOHOM

Omnpenenenue, 29.04. https://resh.edu.ru/
123 (usYeCcKuii CMBICT 2024

MIPOU3BOIHOMN

VpaBHeHNE KacaTeIbHO 30.04. https://resh.edu.ru/
124 2024

K rpaduky GyHKIIUU

VpaBHeHNe KacaTeIbHOH 02.05. https://resh.edu.ru/
125 2024

K rpauky QyHKIMN

TTpou3BoHbIE 06.05. https://resh.edu.ru/
126 . 2024

3JIEMEHTAPHBIX PYHKIUH

TTpou3sBoHbIE 07.05. https://resh.edu.ru/
127 " 2024

3JIEMEHTAPHBIX PYHKIUH

[Ipou3BoHast cymmBl, 08.05. https://resh.edu.ru/
128 IIPOU3BEIECHNUS, YACTHOTO 2024

Y KOMITO3UIIMU (YHKITUI

13.05. https://resh.edu.ru/

[Ipou3BoaHast cymmBl,

129 2024

IIPOU3BCACHUS, HACTHOT'O
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Y KOMITO3UIMU (PYHKIUH
[IpousBoagHas CyMMBl, 14.05. https://resh.edu.ru/
130 HPOU3BEICHHUS, YACTHOIO 1 2024
Y KOMIO3ULINU GYHKITHI
131 ‘I‘<OHT]§)OJ'IBHaH I')'a(;om: . . ;gé045. https://resh.edu.ru/
[IpousBogHas
[ToBTOpEHME, 16.05. https://resh.edu.ru/
132 060011eHue, ) L 2024
CUCTEMaTHU3als 3HAHUMN:
"VpaBHeHus"
[ToBTOpEHME, 20.05. https://resh.edu.ru/
133 000011EHNE, ) L 2024
CUCTEMaTHU3aIMs 3HAHUMN:
"qDYHKI_II/II/I"
134 HTOroBasi KOHTPOJIBHAs . . 23.2045. https://resh.edu.ru/
paborta
135 HITOroBasi KOHTPOJBHAS . . ;(2).2045. https://resh.edu.ru/
paborta
[ToBTOpEHME, 23.05. https://resh.edu.ru/
136 0000111EHHE, 1 2024
CUCTEMaTHU3alMs 3HAaHUI
OBLIEE KOJIMYECTBO 136 10 0
YACOB IIO ITPOTPAMME

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOIECCA

Maremarnka: anreOpa W Hayala MaTeMaTH4YeCKOro aHaim3a, TeoMeTpus. AnreOpa u Hadvaia
MaTeMaTHyeckoro aHanu3a (0a30Bbli M yriyOnéHHbIN ypoBHH)», Hukonsckuit C.M., [lorano M.K.,
PemernukoB H.H. u np., Akunoneproe obmectso «M3narensctBo «lIpocBemienues

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA

Marematnka: anreOpa ¥ Hadajga MaTeMaTHYeCKOro aHaim3a, reoMmeTpus. AnreOpa W Hadaia
MaTeMaTHYeCKOro aHanu3a (06a30BbI W yriayOn€HHbIi ypoBHH)», Huxomsckuit C.M., Iloramos M.K.,
PemernukoB H.H. u np., Akunoneproe obmectso «M3natensctBo «lIpocBemienues

MaremaTtuka: anreOpa ¥ HadaJla MaTeMaTU4ecKOoro aHaiau3a, TreoMmerpus. Asrebpa u Hayana
Matemarnueckoro anammsa, 10-11 xmaccel/ Amumos LILA., Konsrua FO.M., Tkauera M.B. u npyrue,
AxunonepHoe obmiectBo «M3natenbctBo «lIpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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HUHTEPHET
Martemaruka: KoHCyIbTallMOHHBIN LIEHTp MPENoAaBaTeiei U BBITYCKHUKOB

http://school.msu.ru

Marepuansl mo MareMaTuke B EquHON KommieKiun nudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/collection/matematika/

MOCKOBCKHI IIEHTP HEMPEPHIBHOTO MaTeMaTndeckoro oopazoBanus (MLIHMO)

http://www.mccme.ru

O6pazoBaTenbHBII MaTeMaTHYeCKHid caiT Exponenta.ru

http://www.exponenta.ru

Obmepoccuiickuii MaTemaTnueckuit mopran Math-Net.Ru

http://www.mathnet.ru

[Topran Allmath.ru - Bcst MaTeMaTHKa B OJJHOM MECTE

http://www.allmath.ru
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