


HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y I HM3y4YEHUS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C Ipyrol CTOPOHBI, (POPMUPYET JIOTUUECKOE U A0CTPAKTHOE MBIILICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPHUM, CIOBECHOCTH M JAPYTUX AUCHMILIMH. B pamkax naHHOro yuyeOHOro Kypca
oOy4JaronIuecss OBJIAJICBAIOT YHUBEPCAJIbHBIM A3BIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHaju3a 3aKjia/ibIBae€T OCHOBY JJIf
YCIIEITHOTO OBJAJEHUS 3aKOHAMU (U3UKH, XMUMHUH, OMOJIOrMM, NOHHMAaHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HHU, MO3BOJIIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeIero o0pa3oBaHUs W B IOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKHM CTPOIMMM KOHCTPYKIUSMHU aireOpbl U MaTeMaTHYeCKOIo
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIUU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHHEe U KOHKPETU3alUI0, a0OCTparupoBaHUe W aHAJIOTHI0, POPMUPYET KPEATUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHaIM3a»
oOyuJaroluecs: MoJIy4aloT HOBBIM ONBIT PEUICHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MaTEeMAaTUYECKUX MOJENIeH pealbHbIX CUTYalMil, HHTEPIIPETAIIMN TOJTYy4YE€HHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00JjanaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbI MaTepHall, COCOOCTBYIOIIMI (POPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cHeuupuky y4eOHOW [JeATEeTbHOCTH, TpeOyromiei
MIPOJOJDKATENPHON KOHLEHTPAaUUMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYE€HHBIN pPe3yJIbTar.

B ocHoBe MeTonuku oOydeHHs anreOpe M HayalaM MaTeMaTHYECKOI'O aHAIM3a JICHKUT
NEeSATEIbHOCTHBIN MPUHIIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa M Hadaja MaTEMaTHYECKOTO aHaIM3a»
BBIJICJIEHBl CJEAYIOLINE COAEPKATEIbHO-METOJNYECKAE JMHUU: «YHHCIIa U BBIYMCICHHS,
«DyHKIUY U rpa@UKn», «Y paBHEHHS U HEPABEHCTBAY, «Hauana MaTeMaTHyeCcKOro aHaInu3ay,
«MHOXecTBa U J0oruKa». Bce OCHOBHBIE CONEpKATENBHO-METOANYECKUE JTMHUM U3Yy4ar0TCS
Ha MPOTSKEHUU JIBYX JIET OOyU€HUs Ha YPOBHE CPEAHETO 001Ero 00pa3oBaHUsl, ECTECTBEHHO
JOIOJHSASA APYr ApYyra M IOCTENEHHO HACHIIAsACh HOBBIMU TEMAMH U pas3jiesiaMU. J{aHHBIN
y4eOHBIA KypC SIBISETCS HHTETPATUBHBIM, MOCKOJbKY OOBEAMHSET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTU4YeCKUX JAMCLUUIUIMH, TaKuX Kak anredpa, TPUTOHOMETpPUS,
MaTEMaTUYECKANA aHAJIN3, TEOPUs MHOXKECTB, MaTeMaTudecKas JIoruka u apyrue. 1lo mepe
TOT0 Kak OOy4arouiuecsl OBJIAJEBAIOT BCE OoJiee MIMPOKUM MAaTEMaTHUECKUM allaparoM, y



HUX  TIOCIEAOBAaTEIbHO  (OpMHUpyeTCST U COBEPLIEHCTBYETCA  YMEHHE  CTPOUTH
MaTe€MaTUYECKYI0 MOJENIb PEATIbHOM CHUTyalud, NPUMEHSTh 3HAHUS, IOJIYYEHHBIE IPHU
U3YYeHUH Y4eOHOro Kypca, Uil pEelIeHUs CaMOCTOATENbHO CPOPMYIMPOBAHHON
MaTEeMaTUYECKOM 3a/1auu, a 3aTeM HHTEePIIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBHIKOB HCIOJIb30BAHUSA JIEHCTBUTENBHBIX YHCEN, KOTOPOE OBUIO HAYaToO Ha
ypOBHE OCHOBHOTO 00111eT0 00pa3oBanusi. Ha ypoBHe cpeanero oOiero oopazoBanusi ocodboe
BHUMAaHHE yJesieTcsi (GOPMUPOBAHUIO HABBIKOB pallMOHAIBHBIX BHIYMCIICHUM, BKIIOYAIOUTUX
B ce0s HCMNOJb30BAHME PA3TUYHBIX (OPM 3alMKMCH YHUCIA, YMEHHUE JeNaTh NPUKUAKY,
BBIIIOJIHATh MPUOJIMKEHHBIE BBIYUCIICHHS, OLEHUBATH YUCIIOBBIE BBIPAXKEHUS, padOTaTh C
MaT€MaTUYECKUMH KOHCTaHTaMH. 3HAaKOMble OOYYarOIIMMCS MHOXKECTBA HaTypalbHBIX,
L[EJIbIX, PALIMOHATIBHBIX U ACHUCTBUTEIBHBIX YHCEI JOMOJIHAIOTCS MHOKECTBOM KOMILIEKCHBIX
qrcelsl. B Ka)K0M U3 3TUX MHOXKECTB paCCMaTPUBAIOTCSI CBOMCTBEHHBIE EMY CIIEIIU(PUUECKHE
3a/1ayy ¥ ONepalyu: AeJICHUE HAlleJI0, OTIEPUPOBAHUE OCTATKAMU Ha MHOYKECTBE LIEJIBIX YHCET,
0CcOOBIE€ CBOMCTBA PAIMOHAJIBHBIX U UPPALUOHAIBHBIX YUCEN, apU(PMETHUECKUE ONIEPALINH, a
TaK)K€ M3BJICYCHHE KOPHA HATypaJIbHOM CTENEHM HAa MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
biarozaps nocinenoBaTeIbHOMY PaCIIMPEHUIO KPyra MCIOJIb3YEMBIX YMCEN U 3HAKOMCTBY C
BO3MOXKHOCTSIMM MX HPUMEHEHHUs U1 PELICHUs pPa3InyHbIX 337ad  (opMUpyeTcs
MPE/ICTABICHUE O €IUHCTBE MAaTEMAaTUKH KaK HAyKd M €€ poJiM B MOCTPOEHUU MOJEiei
peaJbHOr0 MUPA, IUPOKO UCTIOIL3YIOTCS 0000IIIEHNE U KOHKPETU3AIIHS.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PEaIM3yeTcsl Ha MPOTSHKEHUN BCero oOydeHus Ha
YpOBHE cpeaHero obimiero oOpa3oBaHMs, IOCKOJIbKY B KaxaoM paszzaene I[Iporpammbl
NpPEeIyCMOTPEHO pEIIEHUE COOTBETCTBYIOIIMX 3afady. B pesynbrare oOydaromuecs
OBJIAJICBAIOT  PA3JIMYHBIMM METOAAMH PEIICHUS PalUMOHAIbHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTAPU(PMHUUECKUX M TPUTOHOMETPUUYECKUX YpPABHEHHI, HEPAaBEHCTB U
CUCTEM, a TaKXKe 3aJad, coJAepXkalmx napaMmerpbl. IlomydeHHblE yMEHUS IHPOKO
UCIOJIB3YIOTCSL MPH HUCCIEIOBAaHUM (YHKIMI C MOMOUIbIO MPOU3BOAHOM, IPU PEHICHUU
NPUKIAAHBIX 3a/ad W 337a4 Ha HAXOXKJIEHUE HauOONBIIMX W HAMMEHBIIMX 3HAYCHU
¢bynkuuu. JlanHas conepkaTesibHas IMHUS BKIIOYAET B ce0s Takxke (GOpMUPOBAHUE YMEHUIM
BBITIOJIHATH pacu€Tsl mo ¢opmysam, NpeoOpa3oBaHMs PAlMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAaKXKE BBIPAKEHUN, COJAEpXKAIUUX CTEHEHU U
norapudmsl. brarogaps nzydeHuro anredpandeckoro mMarepualia MpoUCXOIuT AajibHEHIIee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHUS OO0ydaroumxcsi, (GopMUPYIOTCS
HaBBIKM JIEAYKTUBHBIX PacCyKJIE€HUU, paOOThl ¢ CUMBOJIbHBIMU (OpMaMH, MPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHMOCTEHW B BHJE PABEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JIJISl PEIICHUSI MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.

ConepxarenbHo-MeToquuecKas JuHuA « DyHKIUU U TpadUKu» TECHO MEPEerIeTaeTCs ¢
IPYrUMHU  JIMHUSMH  y4eOHOrOo Kypca, I[IOCKOJIbKY B KaKOM-TO CMbICIE 3aJaéT
MOCJIEIOBATENbHOCTh M3YYEHMsI Marepuana. lM3ydeHue CTeneHHOM, MNOKa3aTeIbHOM,
gorapuMUUECKOd W TPUTOHOMETPUYECKHX (YHKIMH, UX CBOMCTB U TpadHKOB,
UCIOJIb30BaHUE QYHKUUN JUIsl pelIeHus 3a/lay U3 APYruX y4eOHBbIX MPEAMETOB U pealbHOU



KU3HU TECHO CBSI3aHO KaK C MAaTeMaTUYECKUM aHAJIM30M, TaK U C PEIICHUEM ypaBHEHUU U
HepaBeHCTB. [Ipu 3Tom GombIIoe BHUMaHUE yaemnseTcs (OopMUPOBAHUIO YMEHUS BBIPAKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEOBATH IMOITYYEHHBIC
byHKIMH, CTpouTh uX rpaduku. MaTepuan 3TOH COAEp)KaTEeIbHOM JMHUU HalleJIeH Ha
pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIIOIINX BhIPA’KATh 3aBUCUMOCTH MEK]ly BETMUYMHAMU B
pasnTuIHON hopMe: aHATUTHIECKOM, Tpaduueckoii u ciioBecHoU. Ero nzydenue crmocodcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBILIUICHHS, CIOCOOHOCTH K OOOOIIEHUIO U KOHKPETHU3AIUH,
UCIIOJIb30BAaHUIO aHAJIOTUH.

ConepxarenpHas naus «Hadana MareMaTrueckoro aHajan3ay Mo3BOJISIET CYIIECTBEHHO
PACIIMPUTH KPYT KaK MAaTEMATHUECKUX, TaK ¥ MIPUKIAIHBIX 33124, JOCTYITHBIX 00yJaromuMcs,
TaK KakK y HUX MOSIBJISETCS BO3MOXKHOCTh CTPOUTH TpaPUKU CIOKHBIX (QYHKIUH, ONIPEACIISITh
WX HauOOJIbIIIME M HAUMEHbBIINE 3HAYEHUS, BBIUMCIATH IUIOMAAu (UTYp U OOBEMBI Tel,
HaxXOJUTh CKOPOCTH U YCKOPEHHUA MpoleccoB. JlaHHasd coaeprkarelibHasi JIMHUS OTKPBIBAET
HOBBIC BO3MOKHOCTHM TIOCTPOCHHSI MAaTEeMaTUYECKUX MOJIENEel pealbHbIX CUTYyallUui,
MO3BOJISIET HAXOJWTh HAWIIY4IlIee PEIICHHWE B MPHUKIAIHBIX, B TOM YHCJIE COI[MATLHO-
SKOHOMHUYECKHUX, 3a]1a4axX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOI0 aHAJIU3a CIIOCOOCTBYET
pPa3BUTHIO  aOCTpakTHOro, (POPMaIBHO-IOTUYECKOTO W KPEATUBHOTO  MBIIUICHUS,
(GhopMHUpPOBaHNIO YMEHUI pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HAyKE, TEXHUKE
n uckyccrBe. OOyyaromuecs: y3HalOT O BBIAAIONIMXCA pPE3yJbTaTax, MOJYYEHHBIX B XOJ€
pa3BUTHSI MAaTEMATUKHU KaK HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MEeTOaUYECKass JUHUS «MHOXECTBa M JIOTMKA» BKIIOYAeT B ceOs
AJIEMEHTBHl TEOPUU MHOMXKECTB U MATEMAaTUYECKOW JIOTUKH. TeopeTHKO-MHOKECTBEHHBIC
MIPEICTABJICHUS] TIPOHU3BIBAIOT BECh KypC IKOJIBLHON MaTEMaTUKHU M MpeJjiararoT Haubosee
YHUBEPCAIBHBIN S3bIK, OOBEIUHSIONNNA BCE pa3/elibl MATEeMAaTUKU U €€ MPUIOKEHUM, OHU
CBSI3BIBAIOT Pa3HbIe MaTEMaTUYECKUE TUCUMIUIMHBI U UX TMPUIIOKEHUS B €IUHOE IIEJI0€.
[ToaTOMY Ba)KHO 1aTh BO3MOXXHOCTh 00YYaromeMycsi TOHUMATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK COBPEMEHHOW MaTeMaTHUKH W MCIIOIb30BaTh €ro JJis BBIPAXKEHUS CBOUX MBICIICH.
JpyruM BakKHBIM MPU3HAKOM MaTeMaTHKU KaK HayKH CJIEAYyeT MPU3HATh CBOMCTBEHHYIO €l
CTPOroCTh O0OOCHOBaHUW U  CJIEIOBaHUE OMNPEACIEHHBIM IMPaBWIaM  MOCTPOCHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJEMEHTAaMHU MAaTEMaTUYECKOM JIOTMKHA CHOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBINIJICHUS OOYYarOIIMXCS, TMO3BOJSET WM CTPOUTH CBOU
pacCyXJIeHHsT Ha OCHOBE JIOTMUECKHX TMpaBwi, (HOPMUPYET HaBBIKM KPUTHUYECKOTO
MBIIIICHUS.

B yueOHOM Kkypce «AnreOpa ¥ Hayajga MaTEeMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBl ~MaTeMaTHYECKOTO MOJCIHPOBAHUSA, KOTOPHIE TIPHU3BAaHBI  CIIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBIKOB MOCTPOSHUS MOJENEH peaqbHbIX CUTYaIlUid, UCCIECIOBAHUS ITHX
MOJIeJIeld ¢ TIOMOINBIO ammapara anreOpbl U MAaTeMaTHYeCKOro aHalin3a, WHTEPIpPETAINH
MOJIYYCHHBIX PE3yJIbTaTOB. Takue 3a/aHus BIUIETEHBI B KAXK/bIM U3 pa3fesioB MPOTPaMMBbI,
MIOCKOJIbKY BEChb MaTepuajd Y4YeOHOro Kypca I[IUPOKO HCIOJIb3YETCS JiA PEIICHHs
MPUKIAAHBIX 3a/1a4. [Ipu pereHnn peaibHbIX TPAKTUISCKUX 3a/1a4 00yJaronuecs pa3BuBa0T
Ha0IIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIb30BATh
aHajoruto, 0000IIAaTh U KOHKPETU3UPOBATH Mpodaemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO



HABBIKOB PEIICHUS MPUKIAJHBIX 3a/ad OpPraHU3YyeTCs B TPOIECCE U3YYCHHUS BCEX TEM
yuebHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIN3a.
Ha wusyuenme ydeOHOTO Kypca «Asredpa W Hadajla MaTEMaTUYECKOTO aHaIu3ay
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B HEJEIIO).
COJEPKXAHUE OBYUEHMUS

10 KJTACC

Yucia ¥ BIYMCICHUSA

Panmonansubie ynucina. OOBIKHOBEHHBIE U AECATUYHBIEC APOOU, TPOLIEHTHI, 0ECKOHEUHBIE
nepuoanueckue Apodu. Ilpumenenue npobeit ¥ MPOLEHTOB [ pELIeHUs TPUKIAIHBIX 3a7a4
W3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATBHOW JKU3HHU.

JleiicTBUTENbHBIE YKca. PalloHaIbHbIe M MPpaLlMOHATIbHBIE Ynicha. ApupMeTUIECKHEe
OIepaluy ¢ ACHCTBUTEIBHBIMU YUCIaMUA. Monyib TEUCTBUTEIBHOIO YUCiA U €r0 CBOMCTBA.
[Ipubnu>k€HHBIE BBIYMCICHUS, TpPaBWIIA OKPYTJICHUS, MPUKUAKA M OIEHKa pe3ysibTaTa
BBIUKCIICHUU.

Crenenp ¢ nensiM nokaszareneM. bunom Herorona. Mcenmosp3oBanne noaxoasuien
(opMBbI 3aMMCH JEHCTBUTEIBHBIX YHCEIT JJIS PEIICHUS MPAKTUYECKHUX 3a]1a4 U [TPEICTABICHHUS
JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM NOKA3aTEIEM M €€ CBOWCTBA, CTENEHBb C JEHCTBUTEIBHBIM
ITOKA3aTEIIEM.

Jlorapugm umcna. CoiicTBa orapudma. /lecaTnunpie U HaTypaJbHbIE JOTapU(PMBI.

CuHycC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOI0O apryMeHTa. ApKCUHYC, apKKOCHUHYC U
APKTAHI€HC YHCIIOBOI'O apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIBHBIE ypaBHEHHUs U YPaBHEHUSA-CIEACTBUA. HepaBeHCTBO, pelIeHre HEPAaBEHCTBA.

OCHOBHbIE METOJbl pEIICHUs LEeNbIX M JIpOOHO-pAllMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB. MHOTOYWICHBI OT OJHOW MEPEMEHHOW. J[eJeHrne MHOro4jIeHa Ha MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gdunrentamu. Teopema Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

WppauroHnaneHbie  ypaBHEHHs. (OCHOBHBIE METOJABI PEIICHHS HPPAlUOHAIBHBIX
YpaBHEHUM.

ITokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEIICHUS NTOKA3aTEIbHBIX YPABHECHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEPKALTUX JIOTapU(MBbI.

Jlorapupmuueckue ypaBHeHUA. OCHOBHbIE METOJAbl PEIICHHS JIOTapUPMUYECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuieckue QGopmynsl. [IpeobpazoBanue TPUTOHOMETPUUECKHX
BBIpOKEHUH. PellieHne TpUroHOMETpUYECKUX YPABHEHUM.

Pemenue cucreM nMHENMHBIX ypaBHEHHMU. Marpuiia CUCTEMBI JIMHEWMHBIX YPABHEHUM.
Onpenenurens MaTpULbl 2X2, €ro0 T€OMETPUUYECKUN CMBICI U CBOWMCTBA, BBIYMCIEHUE €0



3HAQ4YE€HUs, NPUMEHEHHE ONIPEACIMUTENS JUIsl PELICHHUs CUCTEMBl JIMHEHMHBIX YPABHEHMM.
Pemenne npuknagHeix 3a7a4 ¢ NOMONIBIO CHUCTEMBI JIMNHEMHBIX ypaBHEeHHU. VccnenoBanue
NOCTPOCHHOW MOJIENN C MTIOMOIIBIO MAaTPHI] U ONIPECTUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEabHON CUTYyalluH C TOMOIIBIO YPABHEHUH U
HepaBeHCTB. [IpruMeHeHe ypaBHEHUM U HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKUX 3a1a4 U
3a]1a4 U3 pa3IUYHbIX 00JIacTe HAyKU U peanbHOMN KU3HH.

DOyHKUUM U TpaduKku

OyHKIus, crnocoObl 3ananus QpyHkiuu. B3aumuo obpatnbie Gynkuuu. Kommosuims
¢dbynkuwmii. ['padux dyHkumnm. DneMeHTapHbie mpeodpa3oBaHus rpadUuKoB GyHKIUH.

Obnacte ompeneneHUss W MHOXECTBO 3HaueHud ¢yHkiuuu. Hymn Qyskumm.
[IpomexxyTku 3HaKonocTosHCTBa. UETHBIE M HeU€THBIE (yHKIMHU. [lepuonnyueckre QyHKIIUU.
[IpomexxyTkr MOHOTOHHOCTH (DYHKIIMH. MakCUMyMbl 1 MUHUMYMBI (pyHKITMU. Hanbosbiee
Y HauMeEHbIIee 3HaueHus QYHKIIMU Ha IPOMEXKYTKE.

JIunelinas, KBagpaTu4dHas U JpoOHO-TMHEHHAS PYHKIIUUA. DIEMEHTapHOE UCCIIE0BAHUE
Y TIOCTPOCHUE UX IpadUKoOB.

CrenenHas GyHKIMS ¢ HaTypaJdbHBIM U LIENbIM TMoKa3ateneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHS N-0i CTENEeHU Kak (PYHKIIMU OOpaTHOM CTENEHHU C HATypalbHbIM
II0KA3aTEeJIEM.

[lokazatenbHass u Jorapupmuyeckas (yHKIMH, WX CBOHCTBA U  rpaduKH.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelICHUs] ypaBHEHUM.

TpuronomeTrpuyeckasi OKPYXHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMHA
YUCJIOBOTO apryMEHTAa.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B pEATbHBIX TIpolleccax W sBJICHHUSIX. [ paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTUYECKOW NHAYKIIMU. MOHOTOHHBIE U OTPaHUYEHHBIE ITOCIIEA0BATENLHOCTH. McTOpHs
BO3HMKHOBEHHUS MaTeMAaTUYECKOr0 aHAJIM3a KaK aHajanu3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass u reomeTpuueckas nporpeccud. beckoHeuHO — yObIBaroIas
reomerpuyeckas nporpeccus. CyMma OeCKOHEYHO yOBIBAIOIIEH TeOMEeTpUUYECKON
nporpeccuu. JIMHEMHBIM W OKCIOHEHIMAaJIbHBIM pocT. Yucino e. DopMmyna CIOKHBIX
IpoLEeHTOB. Mcnosb30BaHWe NPOrpeccUy Ul PELICHMs pPealbHbIX 3a1ad IPUKIATHOTO
Xapakrepa.

HenpepoiBable (yHKIMM W UX cBOMCTBA. TOuykM paspbiBa. ACUMOTOTHI TpadUKOB
¢bynkumii. CBolicTBa GyHKIIMN HEMPEPBHIBHBIX HA OTpe3ke. MeToI MHTEPBAJIOB TSI PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIUH JIJIs peIIeHHs 3a/1a4.

[lepBass u BTOpas mnpousBoaHble GyHKUMU. OnpeneneHue, T€OMETPUUYECKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHHUE KacaTeNbHOU K IpauKy pyHKIUU.

[IpousBoanbie dsieMeHTapHBIX (QyHKIuN. [lpou3BogHasi CcymMMBbI, TpPOU3BEIACHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoKecTBa H JIOTMKA



MHoOKecTBO, oniepaliiy HaJ MHOKECTBAMH U UX cBoMcTBa. J{narpammel Ditnepa—BenHa.
[IprumeHeHne TEOPETUKO-MHOKECTBEHHOTO armnapara JJisi ONMCAHKS PEAIbHBIX MPOLIECCOB U
SBJICHUM, TIPU PEILICHUH 3a]1a4y U3 JPYTUX Y4eOHbIX MPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO  MaTeMaTHYEeCKOTO  OOBEKTa,  CJEICTBHE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.



I[UDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro0 BOCIIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKAAHCKONW TMO3ULMK OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOr0 OOLIECTBA, PEICTABIEHUE O MATEMATHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, MpOLEayp TpakJIaHCKOTo 00IecTBa
(BBIOOpBI, ONPOCHI U APYTO€), YMEHUE B3aUMOAECHCTBOBATH C COIIMAIbHBIMU MHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKLIMSIMU U HA3HAYECHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh POCCUMCKOMN I'PaXk1aHCKON UAEHTUYHOCTH, YBAKEHUS K IPOILIOMY
U HACTOAIEMY pPOCCUMCKOM MATEMATUKH, LEHHOCTHOE OTHOLICHHWE K JOCTHKEHUAM
POCCUHCKUX MAaTeMaTUKOB M POCCUMCKOM MAaTeMaTUYECKOW IIKOJbI, MCIOJIb30BAHUE JTHUX
JOCTHKEHUW B IPYTUX HAYKaX, TEXHOJOTHUAX, CPepax SKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUE JYXOBHBIX IIEHHOCTEH pOCCHICKOro Hapoja, CcHOopMHPOBAHHOCTH
HPAaBCTBEHHOI'0 CO3HAHMUSA, JTUYECKOIO TIOBEICHHs, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTMKEHUN HAYKHU U JEATEIbHOCTBIO YUEHOT0, OCO3HAHUE JJMYHOTO BKJIaaa B
MOCTPOEHUE YCTOMYUBOTO OYIYILIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

JCTETUYECKOE  OTHOLIEHHE K MHPY, BKIKOYAA OCTETHUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajlay, pEIICHUN, pPACCYXKICHUN, BOCHPUUMYHBOCTh K
MaTeMaTUYECKUM aCIIEKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

cOpPMUPOBAHHOCTh YMEHHS TNPUMEHATh MaTEeMaTHYECKHE 3HAaHUS B MHTEpecax
3I0pOBOrO M 0€30MacHOro o0pasa JKW3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO
(3a0poBOE NMUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OT/IbIXa, peryisipHas puznyeckas
aKTUBHOCTH), (PU3MUECKOE COBEPLICHCTBOBAHUE MPHU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIbHON
NEATENBHOCTBIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH TPYI0II00US, HHTEPEC K PA3IUYHBIM chepam
poQeCCUOHATIBHOM eATETbHOCTH, CBI3aHHBIM C MATEMATUKOMN U €€ PUIIOKEHUSIMU, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBHIOOp Oynyiield mnpodeccud M peann30BbIBATH COOCTBEHHBIE
’KU3HEHHbIE IIJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTEMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSDKEHWU BCEW YKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B
pPELIEHNH NMPAKTUYECKUX 3a7a4 MATEMAaTUUECKON HAIIPABICHHOCTH;

7) 3K0JI0rH4eCKOr0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbl, TMOHMMAaHWE BJIUSHUS COLMAIBHO-
DKOHOMMYECKHX IMPOLECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM CpElbl, OCO3HAHUE



rJI00QJPHOTO  XapakTepa OKOJOTUYECKHX TMpOOJieM, OpUEHTalus Ha TMPUMCHEHHE
MaTeMaTUYECKUX 3HAHUH JIJIs1 pELICHUs 3a/1a4 B 00JIACTH OKPY>KAIOIIEH Cpebl, IIIAHUPOBAHUE
MIOCTYTKOB U OIEHKH WX BO3MOKHBIX TTOCJIEICTBUM SISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIICCTBEHHOM MPAKTUKH, TOHUMAaHNE MaTEMaTHIECKON HayKH Kak cepbl
YeJIOBEYECKOW JEATENbHOCTH, OJTamoB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS
[IMBWJIM3AllMK, OBJAJCHUE S3BIKOM MAaTEMaTHKHM W MaTeMaTHYeCKOM KYyJIbTYypoOH Kak
CPEACTBOM IMO3HAHUS MHpPA, TOTOBHOCTh OCYIIECTBJISATH MPOCKTHYIO M HCCIIEI0OBATEIIbCKYIO
NEeATEIbHOCTh UHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATUYECKUX OOBEKTOB,
MOHATUM, OTHOLICHUM MEXIy TMOHATUAMH, (OPMYJIUPOBATH OMNPEACIICHUS TOHSATUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(pUKAIMK, OCHOBAaHUS MJig OOOOIECHUS U
CpPaBHEHMS, KpPUTEPUHU MMPOBOJUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBBIBATH CYXKIEHUS: YTBEPIAUTEIbHBIC U
OTpHUIIaTeIbHBIC, CIMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUUs B pakTax,
JAHHBIX, HAONIONEHUAX U YTBEPXKICHUSIX, TMpeajiaraTb KpUTEPUH JJISI BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JIeaTh BBIBOJBI C MCITOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX W WHIYKTHUBHBIX
YMO3AKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEILHO JI0KA3aTeNbCTBA MAaTEMATUUECKUX YTBEPKICHUM (TIpsSMbIe
¥ OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BBHIBOJIBL;

BBIOWpATh CMOCOO pelieHus y4eOHOUW 3amadyu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOoJiee MOAXOMSIIMN ¢ Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX
KpUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eHCTBUA:

WCIONB30BaTh  BONPOCHl  KAaK  MCCJIEAOBATEIbCKHII ~ MHCTPYMEHT  IO3HAHUA,
dhopMyIHpoBaTh BOMPOCH], (QUKCUPYIOIIUE MPOTHUBOpEeUHe, MpolJieMy, YCTaHABIMBATH
MCKOMOE U JIaHHO€, POPMUPOBATH THUIOTE3Y, apT'YMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHE;

IPOBOJUTH CAMOCTOATENbHO CIUIAHUPOBAHHBIM SKCHEPUMEHT, MCCIEJOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTHUYECKOTO0 OOBEKTa, SIBJICHUS, MPOIIECCA, BHISBICHHUIO
3aBUCUMOCTEHN MEXTy OOBEKTAMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOSTENbHO  (popMynupoBaTh 0000IIEHUST U  BBIBOJABI IO  PE3yJbTaTaMm
NPOBEIEHHOTO HAOJIO/IEHUsI, HCCIEIOBaHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHbIX
pE3yJbTaTOB, BEIBOJAOB U 00OOIICHHUIA;



MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KEHUS
O €ro Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaumeii:

BBISABIIATH Ae(PUINTH HHPOPMAIIMH, JAHHBIX, HEOOXOIMMBIX JJIsl OTBETA Ha BOIIPOC U JJIsI
pellIeHus 3a1auH;

BbIOMpaTh MHGPOPMAIMIO W3 MCTOYHUKOB pA3UYHBIX THUIIOB, AaHAJIW3UPOBATD,
CHCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh HMHGOPMAIMIO pa3IMYHBIX BHIOB U  (opM
HpeACTaBICHNUS;

CTPYKTYpUpOBaTh HWHPOpPMALMIO, MPEACTaBIATh €€ B  pPa3dU4HbIX (opMmax,
WUTIOCTPUPOBATH TpapUUeCcKH;

OLICHMBATh HAAEKHOCTh HH(MOPMALMKA 1O CaMOCTOSATENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KoMMyHHKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE HeiCTBUSA

Oo0wenue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSAMH U ICIISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHUSI B YCTHBIX U MUCHhMEHHBIX
TEeKCTaX, JaBaTh IMOSCHECHHUS IO XOJIy pEIICHUS 3a7aqd, KOMMEHTHPOBATH TOJYyYCHHBIN
pe3yIbTaT;

B X07I¢ 00CYXICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKaeMOM TeMbl, MPOOIEMBI,
perraemMoii 3a/1a4u, BbICKa3bIBaTh UJICH, HAllEJICHHBIE HA MIOMCK PEIICHUS, COTIOCTABISATh CBOU
CYXKJIEHUS C CY>)KICHUSIMU IPYTUX YYaCTHUKOB JTUAJIora, 00HAPYKUBATh PA3JIMUUE U CXOJICTBO
MTO3UIINNA, B KOPPEKTHOU opMe (HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

MIPEACTABIIATh PE3YJIBTATHl PEIICHHS 3a/1auy, SKCIIEPUMEHTA, UCCIIEAOBaHUS, TTPOCKTa,
CaMOCTOSATENIbHO BbIOMpaTh (opmMaT BBICTYIUICHHS C Y4€TOM 3ajad MPE3CHTANH |
0COOEHHOCTEH ayTUTOPHHU.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranuzanus:

COCTaBJIAITh IJIaH, QJITOPUTM PEIEHUs 33/Ja4d, BHIOMpATh CIOCOO pelIeHus: ¢ y4y&ToM
MMEIOIIMNXCS PECYPCOB M COOCTBEHHBIX BOBMOYKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH
BApUAHTHI pelIEHUM ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:

BJa/IeTh HABbIKAMU TMO3HABATEJbHOM pedleKCMH KaK OCO3HAHHSA COBEPIIAEMBIX
JENUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YyJIbTATOB, BIAJAETh CIOCOOAMHU CAMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U Pe3yJIbTaTa PEIICHUS MATEMAaTUYECKON 3a1a4H;

IPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 3a]a4d, BHOCUTH
KOPPEKTHUBBHI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJICHHBIX OLITHOOK,
BBISIBJICHHBIX TPYAHOCTEM;

OLICHMBATh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSAM, OOBICHATh NIPUYUHBI
JOCTUKEHMSI WM HEIOCTHIKEHUSl pPEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY, /aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.



CoBMecTHas 1eATEJIbHOCTD:

MOHMMATD U UCIIOJIb30BATh IPEUMYIIECTBa KOMaHAHON U UHANBHUIYaIbHOM paboThI IpU
pemieHNH Y4eOHBIX 3a7ay, NPUHUMATh LeJdb COBMECTHOM JeSTEeIbHOCTH, IJIAHUPOBATH
OpTaHU3aII0 COBMECTHOM pabOoThI, pacrpenensaTh BUAbI paboT, J0rOBapuBaThCs, 00CYKIaTh
MIPOIIECC U PE3YNIBTAT PA0OTHI, 0000IaTh MHEHUS HECKOJIBKHX JTFOJICH;

y4acTBOBAaTh B TPYMIOBLIX opMax paboThl (00CYKaeHHs, 0OOMEH MHEHUH, «MO3TOBBIC
IITYpPMBD» U WHBIE), BBIIOJHATH CBOIO YacTh PabOTHI M KOOPIAWHUPOBATH CBOM JEHCTBHS C
APYTUMH YJeHaMH KOMAaH[Ibl, OLIEHUBATh KAa4eCTBO CBOEr0 BKJIaJa B OOILIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBH.

HHPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenuss B 10 kijiacce oOyyarolmuiics MOJMYYUT CIEAYIOIIME IPEIMETHbBIE
pe3yJIbTaThl IO OTJIEIBHBIM TEMaM padoueil mporpaMmmsbl y4eOHOT o Kypca « Airedpa u Hayana
MaTE€MaTHYECKOr0 aHaJIU3a»:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO  ONEpUPOBaTh  MOHATHSAMHU:  PAlMOHAIBHOE  YHUCJIO, OECKOHEYHas
MepUOINYECKast IpoOb, MPOLEHTHI, UPPALNOHATIBLHOE YUCIO, MHOKECTBA PALMOHAIBHBIX U
JEHUCTBUTEIBHBIX YUCEIN, MOAYJIb JEUCTBUTEIBHOTO YNCIIA;

OPUMEHATh JApOOM M MPOLEHTHI A pEeHIeHHUs NPUKIATHBIX 3a4ad W3 Pa3IMuHbIX
OTpaciiel 3HAHUW U pEAIbHOU KU3HU;

MPUMEHATh NPUOTMHKEHHBIE BBIUMCIEHUS, MPABUIA OKPYIJICHHS, TPUKUIKY U OLICHKY
pe3yJibTaTa BRIYUCIICHUM;

CBOOOJIHO ONEpUPOBATh TMOHSATHEM: CTEMEHb C IIEJIbIM IOKAa3aTeJIeM, HCIOJIb30BATh
NOAXOAIIYI0 (DOpMY 3alluCH IEUCTBUTENBHBIX YMCEI JJIsl PEeLIEHUs MPAaKTUYECKUX 3a/1ad U
MIPE/ICTABJICHUS TaHHBIX;

CBOOOJIHO OIEPUPOBATH MOHATHEM: ApU(PMETUUECKUN KOPEHb HATYPAIbHOW CTENEHU;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;

CBOOOJHO OMEpUpPOBaTh MOHATHAMU: JIOrapudM YuCia, JECITHUUHbIE M HATypajbHbIC
norapuMsl;

CBOOOJHO ONEpUPOBATh MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO
apryMeHTa;

ONEepUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUPOBAaTh TMOHSATHSMHU:  TOXIECTBO, ypaBHEHUE, HEPABEHCTBO,
PAaBHOCUIJIbHBIC YPABHEHUS U YPABHEHMSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh PA3IUYHBIE METOJbl PELICHUS PALMOHAIBHBIX M JPOOHO-pallMOHATIBHBIX
YpaBHEHUH, IPUMEHITh METOJI UHTEPBAJIOB VISl PELLICHUSI HEPABEHCTB;

CcBOOOJHO ONEPUPOBATHh MOHATHIMH: MHOTOWIEH OT OAHOW MEepEMEHHOM, MHOTOUJIEH C
HeJabIMU  KO3((ULMEHTaMH, KOPHM MHOTOYIEHAa, NPUMEHATh JEJICHUE MHOrOodYJeHa Ha
MHOTOWIEH C OCTaTKOM, Teopemy besy u reopemy Buera mis pemenus 3anad;



CBOOOZHO OMEpUPOBATh MOHITHSIMH: CHCTEMa JIMHEWHBIX YypaBHEHUW, MaTpHla,
OTIpEeAENUTENIb MaTPULIbl 2 X 2 U ero reOMETPUYECKHil CMBICI, MCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 i BBIYUCICHUS €ro 3HaYeHUs, MPUMEHSTh ONIPEIeTUTENH ISl PEIICHHUS
CUCTEMBbI JIMHEWHBIX YpaBHEHUH, MOJIETUPOBATh PEAbHBIE CUTYAI[UU C MIOMOIIBIO CUCTEMBI
JUHEWHBIX YpaBHEHUU, HCCIEOBATh IMOCTPOCHHBIE MOJEIM C TOMOIIBI0O MaTpHIl U
oTpeaenuTeNiel, HHTEPIPETUPOBATh MOJIYUYEHHBIN Pe3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU JJIs TPeoOpa30BaHUsI BhIPAXKEHUMH;

BBITIOJIHATh TIPEOOPA30BaHUsl YUCIOBBIX BBIPAXKEHUH, COACp)KAIIUX CTENEHU C
palMOHAIbHBIM [TOKa3aTelIeM;

UCIIONIb30BaTh CBOMCTBAa JorapudMoB s TpeoOpazoBaHusl JIOTapUPMUUECKUX
BBIPAKEHHUI;

CBOOOZIHO  OMNEpUPOBATh  MOHATHUSAMHU:  UpPpPALUOHAJbHBIE, I[OKa3aTelbHbIE U
JorapupMHUUECKUe YpaBHEHMs, HAXOAUTh HX PELIEHUS C MOMOIIBI0 PaBHOCHIBHBIX
MEPEXO0/I0B HIIN OCYIIECTBIISSI IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OpPMyNIBl UIsl  TpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOO/JIHO OINEpPUPOBATh MOHITHUEM: TPUTOHOMETPHUUECKOE YpaBHEHHUE, MPUMEHATh
Heo0XoauMble (DOPMYJIBI 1JIsl PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJICTTUPOBATh peallbHbIe CHUTYallMd Ha S3BIKE aireOpbl, COCTABJIATH BBIPAXKCHHUS,
ypaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3a/ladd, HWCCIECIOBATh IMOCTPOCHHBIE MOJETHU C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUU U TPAPUKH:

CBOOOJTHO OTIEPUPOBAThH MOHATUAMU: (YHKIUS, CIIOCOOBI 3aaHusi (DYHKIIMH, B3aUMHO
oOpaTHble (PYHKIMHU, KOMIIO3ULIMS QYHKUUNA, TpapuK (YHKIUHU, BBIIOJHATH AJIEMEHTApHbIE
npeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJHO OMEpUPOBATh MOHATHAMH: 00JACTh OINpPENETCHUs] 1 MHOXKECTBO 3HAUCHUU
byHKIUYM, HYJId QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOHO OIEpPUPOBATh MOHATUSMHU: YETHBIC U HEYETHBIC (PYHKIIMU, TIEPUOTUUECKUE
GYHKIIUM, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MaKCHMyMbl U MHHUMYMbBI (DYHKIIWH,
HauOoJIbIlIee U HANMEHBIIIEE 3HAaYeHNEe (DYHKITUU Ha POMEKYTKE;

CBOOOJHO OMEpUPOBATH MOHATUSIMH: CTENEHHAs (PYHKUHS C HATypalbHBIM U LEJIbIM
nmokasatesieM, TpaduK CTEeNeHHON (PYHKIIMN ¢ HATYpaJIbHBIM U IEJBIM TTOKa3aTeneM, rpadux
KOpPHSI N-0¥ CTeTNIeHN KaK (GyHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM TOKa3aTeleM;

OTIepUpPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTWdHas U APOOHO-THMHEWHas (GyHKIUH,
BBITIOJHATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U TIOCTPOCHHUE UX TPAPHUKOB;

cBOOOIHO OTEpUPOBATH MOHATUAMHU: MOKa3aTeNbHas U Jorapudmuyeckas QyHKIUU, UX
CBOICTBA U rpadUKH, UCIIOIB30BATh UX IPadUKH sl pEHICHNUs YPaBHEHUN;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETPUUYECKAS] OKPYKHOCTD, ONPEJIEICHHE
TPUTOHOMETPUYECKUX (PYHKIMN YHCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku (GYHKIUN A7 UCCIAEA0BAaHUS MPOIECCOB U 3aBUCUMOCTEN TpU
pEIIeHNH 3a/1a4 U3 IPYruX y4eOHBIX MPEAMETOB U pealbHOM XKU3HU, BbIpaxaTh (HOpMyliaMu
3aBUCUMOCTH MEX]ly BEJIMUUHAMU;



Havana maTtemaTn4yeckoro aHajmsa:

CcBOOOJHO ONEpUPOBATh MOHATUAMU: apu(PMeTUUYECcKas U TeOMeTpUYeCcKas Iporpeccus,
OECKOHEYHO YOBIBAIOIIAsl FEOMETPUUECKAs MPOTPECCHs], JIMHEHHBIM U 3KCIOHEHIUAJIbHBIHI
pocT, popMyJia CII0KHBIX ITPOLIEHTOB, UMETh IIPECTaBICHUE O KOHCTAHTE;

HCIIOJIB30BATh MTPOTPECCHUM JIJISl PEILICHUS PEaIbHBIX 33124 MPUKIIATHOTO XapaKTepa;

CBOOOZHO OMNEpPUpPOBaTh MOHATUSAMHU: TMOCIEAOBATEIBHOCTh, CIOCOOBI  3a/JaHuUs
MOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OrPAaHUYEHHBIE IIOCIENOBATEIBHOCTH, MOHUMATh
OCHOBBI 3apO>KJICHUS] MAaTEMAaTUYECKOTO aHaJIN3a KaK aHajau3a OECKOHEYHO MaJblX;

CBOOO/IHO ONEpUPOBATh MOHITUSIMU: HETIPEPBIBHBIE (DYHKIIMU, TOUKH pa3pbiBa rpaduka
(byHKIIUHM, aCUMITITOTHI rpaduka GyHKIIH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (DYHKIIMS, HENPEpPhIBHAS HA OTPE3KE, MPUMEHATH
CBOMCTBA HEMPEPBIBHBIX (PYHKIIUI JIJIs1 pelIeHUs 3a/1ay;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMHU: IepBasi U BTOpas MIPOU3BOAHBIE (DYHKIIUH,
KacarelibHasl K TpaduKy QpyHKIUY;

BBIYUCIIITh NPOU3BOJHBIE CYMMBI, MPOU3BEACHMS, YaCTHOIO M KOMIIO3ULUHU JBYX
(yHKLMIA, 3HATh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKLINA;

UCIIOJb30BaTh T'€OMETPUUYECKUN U (U3NYECKUH CMBICI MPOU3BOAHON I PEIICHUs
3a/1ay.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMH: MHOKECTBO, ONEpPallii HaJl MHOKECTBaMU;

UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr Uil ONMCAaHUS pPEAJIbHBIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUN 3a/1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpUpPOBaTh MOHATHSIMH: ONpEIEICHHUE, TEOpPEMa, ypaBHEHUE-CIIEJCTBUE,
CBOMCTBO MAaTeMaTHYeCKOro OOBEKTa, JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPaBHEHUS W
HEpaBEHCTBA.



TEMATHUYECKOE INTAHUPOBAHUE
I10 AJITEBPE

JIJIS1 10 KJIACCA COCTABJIEHO C YYETOM PABOYEM [TPOI'PAMMBI BOCIIUTAHUS U C YYETOM
KOJIMYECTBA YACOB, OTBOJIMUMbIX HA OCBOEHUE KAXJIOM TEMBI.

N DJIeKTPOHHbIE
°
KounvecTBo uudgposbie
n/n Tema ypoka
oOpa3oBaTe/ibHbIE
pecypchl
1 MHOXecTBO, Olepaluy HajJ MHOKECTBaAaMU U bubnmoreka [JOK
HX CBOMCTBA https://m.edsoo.ru/863f47ea
bubnnoreka IIOK
2 rarpaMMebl Ditnepa-Benna
Jluarp p https://m.edsoo.ru/863f47ea
3 [TprMeHEeHHE TEOPETHKO-MHOKECTBEHHOTO
amnmapara Jiis pemeHus 3a1ad
Panmonansubie yncia. OOBIKHOBEHHBIC U
4 JIECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHBIE
MEPUOIUYECKHIE IPOOH
Panmonansubie yncia. OOBIKHOBEHHBIC U
5 JNIECITUYHBIE IPOOU, IIPOLEHTHI, OECKOHEUHEBIE bubmorexa LOK
pODH, TP ’ https://m.eds00.ru/863f4e16
MEePUOANYECKHE TPOOH
5 [Ipumenenue npoOeit U IPOIEHTOB TSt bubmuorexa [JOK
peLIeHNs TPUKJIIAIHbIX 3a/1a4 https://m.eds00.ru/863f4e16
7 [Tpumenenue apobeli U NPOIEHTOB 1Jis bubnuoreka [JOK
pEeLICHHS TPUKIAIHBIX 3a/1a4 https://m.edso00.ru/863f5014
3 JleicTBUTENbHBIC YKclia. PaimoHanbHbIC U bu6nuoreka [IOK
HMppalyOHaJIbHbIC YUCIIa https://m.edso0.ru/863f5208
9 ApudmeTrnueckue onepauu c bubnmnorexka HOK
JEeHCTBUTEIIPHBIMY YHCIaMU https://m.edsoo.ru/863f5884
10 Moynb 1eMCTBUTEIBFHOTO YUCIIA U €r0 bubmuoreka [JOK
CBOICTBA https://m.edsoo.ru/863f5a50
[TpuOnmkEHHBIE BRIYUCIICHUS, TIPaBUIIa
11 OKPYTIICHUS, IPUKUIKA U OLICHKA pe3yabTaTa bubmorexa [JOK
Py N p pesy https://m.eds00.ru/863f5bfe
BBIYUCIICHHI
OCHOBHBIE METOIbI PEIICHUS [ENbIX U
12 IpOOHO-palHOHAIBHBIX YPAaBHEHUN U bubmmorexa TIOK
P P P https://m.edso0.ru/863f5e10
HEPABEHCTB
OCHOBHBIE METOJIbI PEIIECHUS LEIbIX U
13 IPOOHO-PAMOHAILHEIX YPAaBHEHUI U bubnnorexa LOK
P P P https://m.edso0.ru/863f6162
HEPABEHCTB
OCHOBHBIE METOJIbI PEIICHUS LEIbIX U
N bu6nuoreka [IOK
14 JIpOOHO-palIMOHATIBHBIX YPAaBHECHUH U

HEPaBEHCTB

https://m.eds00.ru/863f6356
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MHOrowieHsl OT OAHON NEPEMEHHOM.

15 JleneHue MHOro4ujeHa Ha MHOT'OYJIEH C
octaTtkoMm. Teopema besy
16 MHoro4IeHbI ¢ IeNbIMUA KO3 PHUITMeHTaMH. bubmmorexa [JOK
Teopema Buera https://m.eds00.ru/863f64d2
17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI bubmorexa LHOK
P https://m.eds00.ru/863f6680
18 Pemenue cucrem TMHEWHBIX YPABHEHHM bubmorexa LHOK
P https://m.edso00.ru/863f67de
Marpuiia cucTeMbl TUHEUHBIX YPABHECHHUIA.
Onpenenurens MaTpuLpl 2X2, ero bubnuoreka [JOK
19 . .
T€OMETPUUYECKUI CMBICIT U CBOMCTBA; https://m.edsoo.ru/863f6b44
BBIUMCIICHHUE €r0 3HAYCHHS
Omnpeaenurtens MaTpUIEl 2X2, ero
20 reollzaeﬂT WYCCKUN Cl\fbll(-)lﬂ U CBOICTBA; bubmorexa LHOK
P ’ https://m.eds00.ru/863f6da6
BBIYMCIICHHUE €r0 3HAYCHHUS
IIpumenenue onpenenuTens s peeHus bubmuorexa [HOK
21 . .
CHUCTEMBI JINHEUHBIX YPAaBHEHUI https://m.eds00.ru/863f6f86
29 Pemenue npuknaaHbIxX 3a/1a4 ¢ TOMOIIbIO bubnuoreka [JOK
CHCTEMBbI JINHENHBIX YPaBHEHUI https://m.eds00.ru/863f72c4
93 Pemenne nmpukiaaHbIX 3a7a4 ¢ IOMOILBIO bubnuoreka [JOK
CUCTEMBI JINHEWHBIX YPAaBHEHUI https://m.eds00.ru/863f7652
KoHTtponbHas padota: "PanronanbHbIe
24 aBPlI:)eHI/I}I u Hpe aBeHCTBaHCI/ICTeMLI brbmmorexa LTOK
P . P o https://m.eds00.ru/863f7116
JUHEHHBIX YpaBHEHUN
OyHKIWS, CITOCOOBI 3aTaHUS KITHH.
25 BIZ;/IMHO oOpaTHbIe PyHK PII/I(l)}I,(HOMHOSI/IIII/ISI bubmorexa HOK
- P YHICIHH. https://m.eds00.ru/863f783c
byHKIII
26 I'paduk pyHkunu. dnemMeHTapHbIe
npeobpazoBanus rpadukoB GyHKUINN
OO6unacTh onpeaeneHus: 1 MHOXKECTBO
27 3HayeHud pynkuuu. Hynu ¢pyHkuuum bubmorexa [JOK
YHIIWH. 1Y YHIIHH. https://m.eds00.ru/863f893a
[IpomexyTku 3HAK TOCTOSTHCTBA
YETHbIC M HEUETHBIE KLHH.
28 [lepuonnyeckue ¢ (EYEHHH OMEKYTKH bubnrorexa LHOK
pro YK, 1p yr https://m.edsoo.ru/863f7ade
MOHOTOHHOCTH (pyHKIIHH
MakcuMyMBbl 1 MUHAMYMBI KITHH.
M YMEI by but6mmoreka [IOK
29 Haubonbiiee 1 HauMeHblee 3HaUeHNE
https://m.edso00.ru/863f7c9c
(GyHKIMU Ha TPOMEXKYTKE
30 Jluneiinas, kBagpaTudHas U JpOOHO- bubmuorexa [{OK
nuHenHas QyHKIIn https://m.edso00.ru/863f7e54
31 DJIeMEHTapHOE UCCIIEJOBAHUE U MTOCTPOCHUE bu6muoreka [JOK

rpaduKoB 3TUX QyHKIUN

https://m.eds00.ru/863f8408
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32 DJIEMEHTapHOE UCCIIEJIOBAHUE U MTOCTPOCHUE bu6muoreka [IOK
rpaduKoB 3TUX QyHKIUN https://m.edsoo.ru/863f861a
33 CreneHb C 1eIbIM MoKazaTeneM. buaom bubnmnoreka HOK
HeroTona https://m.eds00.ru/863f8b56
34 Crenens c 1eJIbIM TTOKa3aresneM. bunom
HeroTona
Crenennast GyHKIHUS C HATYPaJIbHBIM H bubnmoreka [JOK
35 n .
1eNbIM nokasaresieM. E€ cBoiicTBa u rpaduk https://m.edso00.ru/863f47ea
KoHntponbnas padota: "CrenenHas QyHKIuS. bubmuorexa [JOK
36 i .
E€ croiicTBa u rpadux" https://m.edso00.ru/863f47ea
37 Apudmernueckuii KOpeHb HaTypaTbHON
CTETEeHH U ero CBOMCTBA
38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA
39 [IpeoOpa3oBaHMs YUCITOBBIX BHIPAKCHHH, bubnnoreka HOK
CcoepIKaIllMX CTEIIEHU U KOPHU https://m.edsoo.ru/863f4e16
40 [IpeoGpa3oBaHus YUCIOBBIX BbIPAXKEHUIH, bubnmnorexka HOK
CoEpIKallIMX CTENIEHU U KOPHU https://m.eds00.ru/863f4e16
41 [IpeoGpa3oBaHUs YUCIOBBIX BbIPAXKEHUIH, bubnuoreka [JOK
CoAEpKAIIMX CTENIEHU U KOPHU https://m.edsoo.ru/863f5014
HppaunonansHbie ypaBHeHUs1. OCHOBHBIE
42 M:fo HBI SHICHUS Zp alMOHAIbHBIX bubmorexa LOK
g pv ppatt https://m.edsoo.ru/863f5208
ypaBHEHUU
Wppauronansubie ypaBHeHHs. OCHOBHBIE
43 M:fo HBI SHICHUS IZp alMOHAIbHBIX bubmorexa LHOK
g pv ppatt https://m.edso0.ru/863f5884
ypaBHEHUU
Uppanmonanbusie ypaBHeHHsI. OCHOBHBIE
44 M:’ll“)o bl PELICHUS IZp AlMOHAJIBHBIX bubmorexa [JOK
AP P . ppatl https://m.edso0.ru/863f5a50
ypaBHEHUU
45 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH bu6nuoreka [IOK
MPPALMOHAJIBHBIX YPABHEHUI https://m.edso00.ru/863f5bfe
46 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU bu6muoreka [JOK
UPPALMOHAIIBHBIX YPAaBHEHUN https://m.eds00.ru/863f5e10
47 PaBHOCHITbHBIE TTEPEXObI B PEIICHUU but6mmorekxa [IOK
HMppalOHAIbHBIX YPAaBHEHHI https://m.eds00.ru/863f6162
48 PaBHOCHIIbHBIE TIEPEXOBI B PEIICHUH bu6nuoreka [IOK
HMppalOHAJIbHBIX YPaBHEHHI https://m.eds00.ru/863f6356
CgoiicTBa u rpaduk KOpHs N-0if cTENEeHN KakK
49 GYHKIIMM 00paTHOM CTENEHH ¢ HATypaIbHBIM
MoKa3aTeJieM
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK
N but6mmoreka [IOK
50 GYHKIIMM 00paTHOM CTENEHH ¢ HATypPaIbHBIM

IIoKa3aTcjieM

https://m.edso00.ru/863f64d2



https://m.edsoo.ru/863f861a
https://m.edsoo.ru/863f8b56
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2

KonTtponbnas padora: "CBoiicTBa u rpapuk

but6mmoreka [IOK

o1 KOpHS n-OI‘/JI"CTeHeHI/I. Hppanuonaibusie https://m.eds00.ru/863f6680
ypaBHEHHS
59 CreneHs ¢ pallMOHAJIBHBIM ITOKa3aTeeM U eé bubnnoreka HOK
CBOMCTBA https://m.eds00.ru/863f67de
53 CTeneHb C pallMOHaIbHBIM MTOKa3aTesieM U €€ bu6nuoreka [IOK
CBOMCTBA https://m.eds00.ru/863f6b44
54 Crenens ¢ pallMOHATIBHBIM ITOKa3aTeIeM U eé bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/863f6da6
55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U bubnmnoreka HOK
rpadux https://m.eds00.ru/863f6f86
56 Hcnons3oBanue rpaduka QyHKIUN AJs bubmuorexa [HOK
pelIeHusl ypaBHEHUI https://m.edso00.ru/863f72c4
57 Wcnonb3oBanue rpaduka QyHKINAN A5 bubnmnoreka HOK
pELICHHS YpaBHEHUI https://m.eds00.ru/863f7652
58 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE bubnuoreka [JOK
METO/IbI PEIICHHS I0KA3aTEIbHbIX YPABHEHUN https://m.eds00.ru/863f7116
59 [ToxazarenbHble ypaBHEHUS. OCHOBHBIE bubnnorexka HOK
METO/Ibl PELICHUS] I0KA3aTEIbHbIX YPABHEHUN https://m.eds00.ru/863f783c
60 [TokazarenbHble ypaBHEeHUs. OCHOBHbBIE
METO/IBI pEIICHUS TOKA3aTebHBIX YpaBHEHHH
61 Konrponbnas pabora: "[loka3arenbHast bubnuoreka [JOK
¢ynkuus. [TokazarenbHble ypaBHeHUs" https://m.eds00.ru/863f893a
62 Jlorapudm yucna. CoiicTa norapudpma ﬁ;liHE;T:é(;gﬁg 63F7ade
63 Jlorapugm umncna. CoiicTBa jgorapudpma ﬁ;liHE;T:é(;gﬁg 63F7coc
64 Jlorapudm uucmna. CoiicTBa jgorapudma E;ISSH/I//I;T:;(;ESII; 63F7e54
bubmuoreka [JOK
65 JecsTruuHble ¥ HaTypaJibHbIE JIOTapU(pMBI https://m.e dsogru 186318408
bu6muoreka [JOK
66 JlecATUYHBIE U HATYypaJIbHBIE JTIOTapH (MBI https://m.e dsogru 18638612
67 [Ipeo6pa3zoBanue BbIpaXeHH, coaepKalux bubmuoreka [JOK
jorapudmsl https://m.eds00.ru/863f8b56
68 [IpeoOpazoBanue BBIpaKEHUA, COASPIKALLINX
J0rapupmbl
69 [IpeobpazoBanue BEIpaXKEHHIA, COACPIKALIX
Jorapupmbl
70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpaduk
71 Jlorapugmuueckas pyHKIus, €€ CBOUCTBA U

rpaduk
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Hcnonp3oBanue rpaduxa QyHKIUM 115

72 .
pelieHus ypaBHEHUH
73 Hcnonb3oBanue rpaduka GyHKIUN 115
pelIeHus] ypaBHEHUI
Jlorapudpmuueckue ypaBuenusi. OCHOBHbBIE
74 MeTOpBI(b SIICHUS n(})lll")a U(MHUIECKUX bubmmorexa [JOK
Abbe P https://m.eds00.ru/863f47ea
ypaBHEHUU
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 MeToibl(b eIICHUS JI(})]II‘)a U(HMUYIECKUX buGnnorexa LIOK
pe P https://m.eds00.ru/863f47ea
ypaBHEHHIA
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
76 METO/BI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I
77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUT
jorapu(pMUUECKUX ypaBHEHHMA
78 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN bubnnorexka HOK
jorapu(pMUUECKUX ypaBHEHHMA https://m.eds00.ru/863f4e16
79 KonTpomapHas padora: "Jlorapudmudaeckas bubnmnoreka HOK
¢ynkuus. Jlorapupmudeckne ypaBHeHUS" https://m.eds00.ru/863f4e16
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI€HC bubnmnoreka [JOK
YHCJIOBOI'O apryMEHTa https://m.eds00.ru/863f5014
81 Cunyc, KOCHHYC, TAHT€HC U KOTAaHTEHC bubmuorexa [JOK
YHUCJIOBOTO apryMEHTa https://m.eds00.ru/863f5208
82 ApKCHUHYC, apKKOCUHYC U apKTAHT'E€HC bubnmnoreka [JOK
YHCJIOBOTO apryMEHTa https://m.eds00.ru/863f5884
83 ApKcuHYC, apKKOCUHYC U apKTaHI€HC bubnuoreka [JOK
YHCJIOBOI'O apryMEHTa https://m.eds00.ru/863f5a50
TpuronomeTpuveckass OKpyKHOCTb,
84 0111) ez[eneHH: T HFOHOMeIT)y;quCKI/IX Bubmmorexa [IOK
p N p p https://m.edsoo.ru/863f5bfe
(GYHKIMI YMCIOBOTO apryMeHTa
TpuroHomeTpudeckass OKpy>KHOCTb,
85 0111) e eneHH: HFOHOMG’I;y;IquCKHX bubmorexa [JOK
et . P P https://m.edso0.ru/863f5e10
(GyHKIMI YHUCIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI bubmmorera LOK
P P pMYy https://m.eds00.ru/863f6162
87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI Bubmmorexa [IOK
P P MY https://m.eds00.ru/863f6356
88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI
89 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI bubmmorexa [JOK
P P pMY https://m.eds00.ru/863f64d2
90 [IpeobpazoBanne TPUTOHOMETPHUECKUX bubmuoteka [JOK
BBIPAXKECHUM https://m.eds00.ru/863f6680
01 [IpeobpazoBanne TPUTOHOMETPHUECKUX bubmunorexa [IOK

BBIPAKCHUI

https://m.edso0.ru/863f67de
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[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

but6mmoreka [IOK

92
BBIPAKCHUI https://m.edsoo.ru/863f6b44
03 [IpeoOpazoBaHKe TPUTOHOMETPUUECKUX bubnmnoreka HOK
BBIPAXKEHUI https://m.edso0.ru/863f6da6
94 Pemenye TpUrOHOMETPUYECKUX YPABHEHUN buGnnorexa LHOK
R R yp https://m.edso0.ru/863f6f86
95 Pemenye TpUrOHOMETPUYECKUX YPABHEHUNA Bubmaorexa ITOK
p R P https://m.edso0.ru/863f72c4
96 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUHA Bubmaorexa ITOK
p P yp https://m.edso0.ru/863f7652
97 Pemrenue TpuroHoMeTpruYeCcKuX ypaBHEHU bubnnorexa LIOK
P P P https://m.edso0.ru/863f7116
98 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUHA bubmiorexa LIOK
P P yp https://m.edso0.ru/863f783c
99 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIMA
100 Pemenne TpUroHOMETpUYECKUX YPAaBHEHUHA Bubmorexa ITOK
RS P yp https://m.edso0.ru/863f893a
KoHTtposbHas padoTa:
101 "TpUrOHOMETPUYECKIE BEIPAKEHUS U bubnnorexa LIOK
P P P " https://m.edsoo.ru/863f7ade
TPUTOHOMETPUYECKUE YPAaBHEHUS
ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHuUs
102 MocJIeqOBaTeIbHOCTEH. MeTo bubmmorexa [IOK
a . ' a https://m.eds00.ru/863f7c9c
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHEIC
103 rnociieqoBareabHoCcTH. McTopus aHammsa bubmmorexa [TOK
a ) p https://m.edso0.ru/863f7e54
OECKOHEUHO MAaJIbIX
bubmmoteka [IOK
104 A
prpMmeTITieCcKas nporpeccns https://m.eds00.ru/863f8408
but6mmoreka [IOK
105 T
COMETpHHECKas HporpeccHs https://m.edsoo.ru/863f861a
BeckoneuHo yObIBaromias reoMmeTpuieckas bubnuotexa [JOK
106
Iporpeccus https://m.eds00.ru/863f8b56
107 CyMMa O0ecKkOHEUHO yObIBaroIen
T€OMETPUUYECKON MPOTPECCUU
108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT.
Yucno e. Dopmyna ClI0KHBIX POLEHTOB
109 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB
110 Hcnonp3oBaHne MpOTpeccuu Isl perieHus
peabHBIX 3a/1a4 MPUKJIAAHOTO XapaKTepa
111 KonTtponbHas padora: "[locnenoBareabHOCTH
U niporpeccun”
112 HenpepsiBHBIC (DYHKIIMHM ¥ MX CBOWCTBA
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Touka pa3pbiBa. ACUMITOTHI TpaduKOB

113 -
114 CgoiicTBa (yHKIIUI HETPEPHIBHBIX Ha bubmuorexa [JOK
OTpE3Ke https://m.edsoo.ru/863f47ea
115 CBoiicTBa (hyHKIMI HEMPEPHIBHBIX HA bubmmoreka [IOK
OTpEe3Ke https://m.eds00.ru/863f47ea
116 MeTo1 MHTEPBAJIOB ISl PEIICHUS
HEPABCHCTB
117 MeToa UHTEpPBAJIOB JJI PEIICHUS
HEPaBEHCTB
118 MeTto HUHTEPBAJIOB ISl PEIICHUS bubnuotexa [HOK
HEpPaBEHCTB https://m.eds00.ru/863f4e16
119 [IpuMeHeHnne CBOMCTB HEMPEPHIBHBIX bubnmnoreka HOK
GyHKUIMMA 1715 pelieHust 3a1a4 https://m.edso0.ru/863f4e16
120 [IpumMeHeHre CBOMCTB HENPEPHIBHBIX bubmuorexa [JOK
GbyHKIMH 15 perenust 3a1a4 https://m.edsoo.ru/863f5014
121 [lepBast u BTOpas Npou3BOIHbIE (PYHKINU E;IDGSH/P/I;T:;(;?SE 635208
122 Ornpenenenue, reOMETPUUYECKUM CMBICIT bubmuorexa [HOK
IIPOU3BOHOU https://m.eds00.ru/863f5884
123 Ornpenenenne, GU3NIECKUN CMBICIT bu6nuoreka [IOK
MIPOU3BOAHOMN https://m.edso00.ru/863f5a50
124 YpaBHeHHEe KacaTeabHON K rpaduky bubnmnoreka [JOK
byHKIIUN https://m.edso00.ru/863f5bfe
195 YpaBHeHHe KacaTeabHOU K rpaduxy bubmuotexa [JOK
byHKIIUN https://m.edso00.ru/863f5e10
126 [Tpou3BOIHEIC PIIEMEHTAPHBIX (PYHKIIHIA E;I[?snlpllr?:;(si)?ﬁg 636162
127 [Ipou3BoaHbIE IIEMEHTAPHBIX (QYHKIHUN E;I[iﬂ;//lr?:g:)?ﬁg 6316356
128 [Tpon3BoIHAS CYMMBI, TPOU3BEICHUS,
YaCTHOTO M KOMITO3UIIUU (DYHKITUI
129 [Ipon3BoHAS CyMMBI, TIPOU3BEICHUSI, bubnmoreka [JOK
YaCTHOTO ¥ KOMIIO3UIIUU (PYHKITHI https://m.eds00.ru/863f64d2
130 [Ipoun3BoiHas cymMMbl, MPOU3BEACHMUS, bu6nuoreka [IOK
YaCTHOTO M KOMITO3UIIUU (DYHKITUI https://m.eds00.ru/863f6680
131 KonTtponsnas padora: "[IpousBoanas” E;IFZH;I;T:;(;?S}; 63f67de
132 [ToBTOpenue, o6o0IIeHNE, CUCTEMAaTU3AIUS bubmunorexa [IOK
3HaHui: "YpaBHeHus" https://m.eds00.ru/863f6b44
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS bu6muoreka [JOK
3HaHui: "OyHKIMN" https://m.edso0.ru/863f6da6
134 Hrorosast koHTpObHAs paboTa bubmorexa HOK

https://m.edso00.ru/863f6f86



https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f47ea
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f4e16
https://m.edsoo.ru/863f5014
https://m.edsoo.ru/863f5208
https://m.edsoo.ru/863f5884
https://m.edsoo.ru/863f5a50
https://m.edsoo.ru/863f5bfe
https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86

Bbu6nuoreka [IOK

135 HToroBast KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/863f72¢A
136 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIIHS 1 bu6mmotreka [IOK
3HAHUU https://m.eds00.ru/863f7652
OBLIEE KOJIMYECTBO YACOB I10 136
[MTPOI'PAMME

YUYEBHO-METOJIUYECKOE OBECIEUEHUE OBPA3OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

1. KO.M. Konsarun, M.B. TkaueBa, H.E. ®énoposa, M.1.111aGynuH.
MaremaTrka: anreOpa 1 Havyajga MaTeMaTHYEeCKOTO aHaIN3a, TeoMeTpus. AireOpa U Havyasa
MaTemaruueckoro aHanmsa. 10 ki1. (0a30BbIid ypoBEHB U YIITyOJIeHHBINA ypoBeHb). [Ipocsimenue, 2022.

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

1. M.U. lla6ynun AnreGpa u Hauana ananusa.10-11 knacc. Jlupaktuueckuii MmaTepuai. — M.:
[Tpoceemenue, 2020;

2. Maremaruka. ExxenenenpHoe npuiioskeHue k razere «IlepBoe ceHTAOps»;

3. Maremaruka B mkosne. ExkeMecsuHblii HAyYHO-METOAMYECKUN  KYypHAJL

4. COOpHHKH IS IOATOTOBKH | mpoBeneHust EI'D mo pexakmueit Amenko 2020-2023 rr.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
v’ SunekcYuebuuk https://education.yandex.ru/
v PDII Poccwuiickas snekTponHas mkouna http://resh.edu.ru/
v Pemry BIIP: marematuka https://math7-vpr.sdamgia.ru/ , https://math8-vpr.sdamgia.ru/
v Pemry OI'D: marematuka https://math-oge.sdamgia.ru/
v Tludposoii o6pazoBatenbHbIii KoHTeHT https://educont.ru/
v' ®UIIA https://fipi.ru/
v

Cnam I'MA/Pemry EI'D https://ege.sdamgia.ru/
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