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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPeJHEro o0Iero oOpa3oBaHMs,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMHpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4YaroluXcs Ha YpOBHE, HEOOXOIMMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kKypca oOydaromuecs OBJIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OopMyIupyeT CBOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOro aHalu3a 3aKia/lbIBacT
OCHOBY Ul YCIEUIHOIO OBJAJCHUS 3aKOHAMU (U3MKHU, XUMUH, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JAlTbHEWIEro oOpa3oBaHUS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMU anreOpsl M MaTEeMaTHYECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPXKACHHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

B xone uzyuenus yueGHOro kypca «Aisredpa M Hayalla MaTeMaTH4YECKOTO
aHanM3a» 00ydYaroIuecs MOMyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAlUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWM, 3HAaKOMSTCA C  [pUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyeOHblld Kypc 00J1aaeT 3HAYUTENbHBIM BOCIHUTATENIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepual, CHOCOOCTBYIOIINN
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
JEeSATENIbHOCTH, TpeOyIolel MpPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH H OTBETCTBEHHOCTH 32 TIOJYYCHHBIN
pe3ysbTar.

B ocHoBe MeTomuku oOydeHHs] anreOpe W HadajiaM MaTeMaTHYeCKOTO
aHaJln3a JICKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTH4YECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJepKATeIIbHO-MEeTOANYecKre TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U rpagukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHanusa», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3Y4aroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHs Ha YpPOBHE CpemHero oOmero o0pa3oBaHUs, €CTECTBEHHO JOTOJIHSS
Jpyr Ipyra W MOCTETEHHO HACHIIAACh HOBBIMM TEMaMU W paszjienamu. JaHHBIH
y4eOHBIA KypC SBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
goruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJIEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEIOBaTeIbHO (hopMupyeTcs U
COBEPIIICHCTBYETCS yYMEHHE CTPOUTh MAaTEMaTHYEeCKYI) MOJEIh pPEalbHOM
CUTYaIluH, PUMEHSITh 3HAHUS, MOJTYUYCHHBIE TIPYU U3YYCHUH y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHON MAaTeMaTHYECKOW 3aauu, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS» 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTrO 00111ero oopa3zoBanusi. Ha ypoBHe cpeanero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JelaThb NPUKUJIKY, BBIIOJHATH NPUOIMKEHHbIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIC BBIpAXXEHUs, pabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarolMMCS MHOXKECTBA HATypalbHBIX, IIEIbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puUYecKue 3aJayd M ONEepaluu: JeJIeHHE Halelo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBIeHNE O €IUHCTBE MATeMAaTUKH KaK HayKH W € POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBKY B KaXKIIOM
pasnene IIporpaMMbl MpeayCMOTPEHO pEIIeHHE COOTBETCTBYIOIMX 3anad. B
pesynprare oOydJaromuecss OBIAAEBAIOT PAa3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajady,
colepkammx mnapametpol. [lodydeHHbIE yMEHHS HIMPOKO HCHOJIb3YIOTCS MpPH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHOM, TPH PEIICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKLIUU.
Jannast copepkarenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKE BBIPAKECHUU,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3yudeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  pabOTbl C  CHMBOJBHBIMU  (GOpMaMH,  PEACTABICHUS
3aKOHOMEpPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraeT 3(PQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYrMMH JIMHUSMHU y4eOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHNs MaTepuana. M3yueHue creneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. lIpu 3TOM OonblIoe BHMUMAaHHE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (OPMYJIAMH 3aBUCUMOCTH MEKITY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeTbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOU, Tpaduueckoil U cimoBecHo. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Havana MareMaTnyeckoro aHalin3a» MO3BOJISIET
CYIIECTBEHHO PaCIIMPHUTh KPyI KaK MaT€MaTHYECKUX, TaK U NPHUKJIAJHBIX 3a/]ad,
JOCTYIHBIX OOYyYarolMMCs, TaK KaK y HHUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpolueccoB. JlaHHasg colep)karelibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaT€MaTH4€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (hOPMATBHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHHUH pPACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecst y3HaIT O



BBIJIAIONINXCSI PEe3ysIbTaTaX, TOJYYCHHBIX B XOJI€¢ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOAUYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATIbHBIA SI3BIK, OOBEIUHSIONINN BCE pa3Jeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBSA3BIBAIOT pPa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [loaTomy BaxkHO 1aTh
BO3MOXKHOCTh OOydarolmeMmycss IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIILICHUS
00y4JaroIuxcs, TMO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHICCKOTO MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa W Hayaja MaTEMaTUYECKOTO aHaJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPBIC MPU3BAHbBI
CIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJIEICH peatbHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3TUX MOJEIEH C TOMOIIBIO afmapara aireOpbl |
MaTEMaTH4YeCKOT0 aHajii3a, WHTEPIPETAMH TOJYyYCHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YeTCs I pelieHus MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaromiuecss  pa3BHBAIOT
HAOJFOMATEIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh MW KOHKPETU3UPOBATH  MPOOJIEMY.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUs BCeX TeM y4eOHOTO Kypca « Anredpa 1 Hadasna
MaTeMaTUYECKOTO aHATN3a.

Ha wusyuenue yudeOHOro kypca «Anrebpa W Hadajlla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Yucaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATHYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHble mepuoanueckue npodu. [lpuMmeHeHue npodel W MPOLEHTOB IS
pelIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeabHOM KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MOJIyJb
JEeWCTBUTEIBLHOTO YKCia U ero cBoicTBa. [IpubnvkéHHBIC BBIUUCIICHHS, TTpaBUiia
OKpYIJICHUS, MPUKHUJIKA U OLICHKA Pe3yJIbTaTa BHIUYMCICHUM.

Crenenb ¢ wmenasiM  nokazareneM. buHom HerooToHna. Hcnons3oBanue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTABJICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajIbHON CTEIIEHH B €T0 CBOMCTBA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHblE W HATypaJIbHbIE
JorapupMsl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOI0 apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHMSI M ypaBHEHUS-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PELICHUS 1ENbIX U APOOHO-PAIIMOHATBHBIX YPAaBHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 unmenramu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BBIPAKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

WppanmonaabHbie ypaBHEHHS. OcHOBHBIE METOJIbI penieHus
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(MBI.
Jlorapudmmueckue ypaBHEHUHI. OcHOBHBIC METOJTbI pEIICHHS

Jorapu(pMUYECKUX ypaBHEHHI.
OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoOMETpUYECKUX YPaBHEHUM.



Pemenne cucrem JMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBbI JMHEHHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWM. PellleHHe NpHUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMI. VcciaegoBaHue TMOCTPOEHHOM MOJENIUA C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTUYECKUX MOJENEN PEAlbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3lIMyHbIX 00JIacTell HayKu U peasibHOMU
KU3HU.

DOyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (yHKIuMM. B3auMHO 0O0paTHblEe (YHKIMH.
Kommnosumms pynkiuii. I'paduk  QyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOmacth ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HaKomocTossHCTBA. YETHbIe M HeuéTHbIe (pyHKuMH. [leproauyeckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKUIUMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkuun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIIUN Ha IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast pyHKIMS ¢ HATypaJbHBIM U I€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cTeneHH Kak (GyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs ypaBHEHU.

TpuroHomeTpuyeckas OKPYKHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHCIOBOTO apryMEHTa.

@DOYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Hauyana MaTeMaTH4ecKOro aHajimn3a

ITocmenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. MCTOpHsST BO3HUKHOBEHHS MaT€MAaTHYECKOrO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOILIEH reOMETPHUYECKON
MPOTrpeCCrr. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyia CI0KHBIX
NpoLeHTOB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOukM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHMs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble QyHKIMK. Onpenenenrue, reOMeTpUIECKuil u
buznyecKuil CMBIC MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  snmemeHTapHbix  ¢yHkmuil.  I[IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanvy HaJ MHOXECTBAMH M HMX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie u nensle yucia. IIpumeHeHne npru3HakoB ACIUMOCTH LIEJBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

Kommnekcuble uucia. AnreOpavdeckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPAUMHATHOM IIOCKOCTH.
®opmyna Myapa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHMM C  TMOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbI pPEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHNS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJZIbI PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHUM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[Ipumenenne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKu

I'paduk xommoszunuu ¢GyHKIUHA. ['eomerpuueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUHW 3aad U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoJbIIEro W HAUMEHBIIETO0  3HAYEHUU
HEIMPEePbIBHON (DYHKIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero pelieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3aJIaHHOTO (HOPMYJIION WU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuUH. [IpaBuna HaxoxaeHus epBOOOPa3HbIX.

WNuTterpai. I'eomerpuuecknit CMBICII VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyie Hetorona-JleiOuuna.

[TpumeHeHne uWHTErpaja s HaXOXKJIEHUS IUIOIafel MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEeHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YpPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbBTATDBI

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpakJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUW B APYrUX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HayKu M JEATeIbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIIOUAs SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHHUI, pacCyXI€HU, BOCIPUUMUYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pusnvyeckoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHE 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (U3NYecKasi aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HWHTEpeC K
pazmuuHbIM  chepaM  NMpodeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymeli mnpodeccnrt W peann30BBIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKoMy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUUM BCEM KU3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMAaHHE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIbHON
Cpeibl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY’)Karolel cpebl, IJIAaHUPOBAHME IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPe/Ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIIECTBEHHOM  MPAKTUKH, IOHHMMaHUE
MaTeMaTHYECKOM HayKH KakK c(]epbl 4YeIoBEeUeCKOW MesATEebHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS UMUBUIM3ALMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoll Kak CpEJICTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HUCCIEIOBATEIbCKYIO JESATEIbHOCTh
WHJIMBUIYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBISIBJIAIT M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPHU3HAKH MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHUH MEXIOy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMylIupoBaTh U  MOPeoOpPa3oBBIBaTh  CYXKACHHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U ITPOTUBOPEUMS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MPEAsaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTb BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3AKIFOUEHHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKIACHHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Y4&ToM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:

MCIIOJIB30BaTh BOMPOCHl KakK HCCIEI0BATEIbCKUA WHCTPYMEHT TO3HAHUS,
dbopMyIHUpOBaTh  BOMPOCH,  (PUKCHPYIONIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MPOBOJAUTH CAMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00BEKTa, SBICHHUS, TIpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXI1y 00bEeKTaMU, SIBJICHUSMU, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTaMm
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoOllecca, a TaKXKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PELICHUS 3a]1auu;

BBIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBICHUS;

CTPYKTYpHUpOBaTh WH(OpMAIINIO, MPEACTABISITh €€ B pa3luyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIBHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (pOPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUSs, SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, JAaBaTh MOSACHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYYEHHBIN pe3yJIbTarT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHSAMU IPYTHX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jiM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

IIPEACTABIATh PE3YJIbTAaThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpaATh (opMar BBICTYIUIEHHS C Y4€TOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUuTOPHUHU.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanus:

COCTaBJISATH IJIaH, AITOPUTM PEIICHUS 3a/1aul, BIOMPATh CIIOCOO pEelIeHUs ¢
YYETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0aMu CcaMOINPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTeMaTU4YECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJa4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUSI PE3YJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIMOKY,
JlaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHJUBUIyaTbHOMN
paboThl TpU pEHIeHUH YYEOHBIX 3a7a4, NPUHUMATh II€JIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOIECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNMNoBBIX Gopmax paboThl (0OCykaeHHS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JPYTMMHU YJI€HAMH KOMAaH[bI, OLICHHBATh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obOyuyenuss B 10 kuacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeaIMeTHbIE Pe3yJbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauajla MaTEMaTUYECKOTO aHATIU3ay:

Yucaa 1 BBIYUCTICHUA:

cBOOOJIHO OINEpPUPOBaTh MOHATUAMM: PALMOHATIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
pPALOHAIIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOAYJb ACHCTBUTEIBHOTO YUCIIA,

OPUMEHATh JpOoOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJHBIX 3a1ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;

NPUMEHATH NPUOIKEHHBIE BBIYUCIICHUS, TTPaBUIa OKPYTICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIANTYI0 (POPMY 3aMUCH JEHCTBUTENBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJICTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH IMOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHI'€HC
YHUCJIOBOTO apryMEHTAa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCHHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO ONEPUPOBATH MOHATUAMM: TOXKJIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PAaBHOCHWJIBHBIE YPABHEHUS U YPABHEHUSA-CIIECICTBUS, PABHOCHIIBHBIC HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
pAlMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OIEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

cBOOOIHO ONEpUpOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUH CMBICIH,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYALlMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MaTpPULl M ONPEIEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GopMyIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAMMBbIE  (OpPMyJIbI Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DOyHKUMH U TPaPuKu:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHMSI, CIIOCOOBI 3a1aHusl (PYHKIMH,
B3aUMHO 0OpaTHble (QPYHKIUHU, KOMHOO3ULMUSA (QyHKUMNA, rpaduk QyHKOUH,
BBINIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PyHKINHU, HYJIH PYHKIHMH, TPOMEXKYTKHU 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OINEpUpPOBaTh IMOHATUSAMU: UETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIMU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauUMEHblIee 3HaueHHe (YHKIMH Ha
IIPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
HeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaduk KOpHsS N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJIbHbIM I0OKa3aTeJeM;

ONEpUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIUH, BBITIOJIHATH 3JIEMEHTApPHOE MCCIIEA0BAHNE U MIOCTPOEHUE UX TPAPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYHOCTb,
OIpeJIeIeHNEe TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKUMA JJI1  MCCIENOBAaHUA TPOLECCOB H
3aBUCUMOCTEH MpH pElIeHUH 3aJlay U3 APYrUX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCUMOCTH MEXy BETMUMHAMU;

Havana maTeMaTH4eCKOro aHAJIN3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi Mporpeccus, TMHEHHbIA U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JUISl PELIEHUs peajbHBIX 3a4ad MPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEIOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJlbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENPEpPhIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIUH JJI PEIICHUS 3a/a4;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (hYHKIUH, 3HATH IPOU3BOIHBIEC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHI CMBICT MPOU3BOJHON IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IIPH PELICHUHU 33]1a4 U3 IPYTUX yUYE€OHBIX MPEAMETOB;

CBOOOJIHO OIEpPHPOBATh TMOHATHUSMU: OIpENeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIHLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xoniy obOyuenus B 11 kiacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpeIMEeTHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueill mporpammbl yueOHOIrO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATN3ay:

Yucsa v BBIYUCTICHUSA:

CBOOOZIHO ONEpUPOBaTh TMOHATUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
nenbix yucen, HOJl n HOK naTypanbHbIX uncen IS peleHus 3a1ad, NPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B PA3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEJl, MPEACTABIATh KOMIUICEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHUSIMHU: HUPPAIMOHAIBHBIE, MOKAa3aTeIbHBIE M
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpHEW MpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HEoOXoammble  (HOPMYINIBI  JJIT  PEIICHHWs OCHOBHBIX  THITOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIYJIA U TapaMeTpPBhI;

MPUMEHSITH TpauuecKrue METOJIbI /I PEIICHUSI YPaBHEHU U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTYyallMM Ha S3bIKE ainreOpbl, COCTABISATH
BBIDAKCHUSI, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3aJ]1a4H,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYEHHBIN PE3yJIbTAaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS M CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpUYEeCKHe oOpa3bl YypaBHEHUW U  HEPaBEHCTB  Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH TMOHITHAMHU: TPaPUKH TPUTOHOMETPUUYECKUX
bynKmii;

NPUMEHSITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJIST UCCIEOBAHUS (DYHKIITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIee 3HAaUCHUS (DYHKIIUU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YLIEro pPELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKHMX, 3aJadax, i
OTIpEJICICHUS] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHOro (Gopmyiion wuim
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIIEMEHTAPHBIX (YHKUMNA U BBIYHUCISATH
uHTerpan no gopmyne Horotona-JleliOnuia;

HAXOJUTh IUIOLIA/IU THIOCKUX UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETPaa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpUMepe
coctaBieHus TudpepeHInaIbHbIX ypaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[HAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVJIACC
KoandecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIe (LM POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI
MHOXECTBO NEUCTBUTEILHBIX YUCE. https://resh.edu.ru/office/user/profile/
1 Muorowiensl. PanimonanbHble ypaBHEHUS U 24 1 https://www.yaklass.ru/
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX https:/ege.sdamgia.ru
ypaBHEHUH
https://resh.edu.ru/office/user/profile/
2 Oynkuun u rpaduku. CreneHHas GyHKIus ¢ 12 1 https://www.yaklass.ru/
LCJIBIM [I0KA3aTCIEM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 ApI/I(I)MeTI/ILIeCKI/Iﬁ KOpeHB n'Oﬁ CTCIICHU. 15 1 https://wwwlyak|asslru/
HppanmnonaibHble ypaBHEHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 IlokazarenpHas (byHKHI/Iﬂ ITokxazaTenbHbIC 10 1 https://www_yaklass_ru/
ypaBHEHUSA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 Jlorapudmmndeckas GpyHKIHL. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHeHUS https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 TpHFOHOMeTqueCKHe BpraX(eHI/Iﬂ Hu 22 1 https://www_vaklass-ru/
ypaBHEHUSA https://ege.sdamgia.ru
7 ITocnenoBaTenbHOCTH U IPOIPECCUH 10 1 https://resh.edu.ru/office/user/profile/
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11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe
n/n NporpamMmbl Bcero oOpa3oBaTe/ibHbIe pecypchl
padoThI
https://resh.edu.ru/office/user/profile/
1 Uccnenoanne GyHKIMH ¢ OMOIIBIO 29 1 https://www.yaklass.ru/
IIPOU3BOJIHOM https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
2 [TepBooOpasHas 1 HHTETpa 12 1 https://www.vaklfflss.ru/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
3 I'paduiky TPUTOHOMETPUIECKUX (YHKIIUH. 14 1 https://www.yaklass.ru/
TpUrOHOMETPUYECKUE HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
4 I/IppaIII/IOHaﬂI)HBIe, IIOKa3aTCJIbHBIC U 24 1 https://www_vaklass-ru/
norapupMUUECKUe HEPABEHCTBA https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
5 KommiekcHbie uncna 10 1 https:// WWW'Vakl"flss'rU/
https://ege.sdamgia.ru
https://resh.edu.ru/office/user/profile/
6 HarypanbHsle u niensle yncna 10 1 https://www.vakle_lss.ru/
https://ege.sdamgia.ru
CHCTEMBI pALHOHATBHBIX, HPPALHOHATBHBIX https://resh.edu.ru/office/user/profile/
7 MOKa3aTeIbHBIX U Jorapu(pMUUECKux 12 1 hitps:/ WWW'Vaklé_lSS'rU/
o https://ege.sdamgia.ru
ypaBHEHUU



https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/office/user/profile/
https://www.yaklass.ru/
https://ege.sdamgia.ru/

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

3amauu ¢ mapaMeTpamMu 16
paMetp https://ege.sdamgia.ru
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[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 https://www.yaklass.ru/
3HAHUH https://ege.sdamgia.ru
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne i/ Tema ypoka Komry | Jlata Aara
€CTBO IVIAHUPYEMA  (akTH
qacop 7 yecKast

[[MHOecTBO, onepaly HajJi MHOXKECTBAMH U UX CBOMCTBA 1 04.09.2023
Huarpammel Ditiepa-Benna 05.09.2023

3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO armapara Jyisl pelieHus 3a1a4 06.09.2023

4 Parmonanbueie uncina. OOBIKHOBEHHBIC U IECSITUYHBIE TPOOU, TPOLIEHTHI, OECKOHEYHBIE 1 08.09.2023
MePUOANYECKHE 1podU

5 Panmonanbheie uncna. OOBIKHOBEHHBIE U AECATHYHBIEC APOOH, IIPOLICHTHI, OECKOHEYHBIE 1 11.00.2023
nepruoandYecKue 1poou

6 [Ipumenenue npoOeli U MPOLIEHTOB ISl PEIICHUS MPUKIIATHBIX 3a/1a4 1 12.09.2023

7 [Tpumenenue apobeii 1 MPOIEHTOB IS PEIICHUs TPUKIATHBIX 3a71a4 1 13.09.2023

8 JlelicTBUTENbHBIE Ynciia. PaninoHanbHbIe U UPPAIIMOHATIBHBIE YHCIIa 1 15.09.2023

9 Apudmerndeckue oneparuu ¢ AeHCTBUTEILHBIMU YACIaMU 1 18.09.2023

10 Moaynp A€iCTBUTEIBLHOTO YHUCIIA U €r0 CBOMCTBA 1 19.09.2023

11 Hpn6nn>1<é}£Hme BBIUUCIICHUS, TPABHUJIA OKPYTJICHHS, IPUKH/IKA U OIIEHKA Pe3yJbTaTa 1 20.09.2023
BBIYUCIICHHUH

12 OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB 1 22.09.2023

13 OcHOBHBIE METObI PELIEHUS LENIBIX U APOOHO-PAIMOHATILHBIX YPaBHEHUI U HEPABEHCTB 25.09.2023

14 OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U HEPABEHCTB 1 26.09.2023

15 MHOTO4IeHBI OT OJHOH IepeMeHHOH. J[eneHne MHOroYwIeHa Ha MHOTOWIEH C OCTATKOM. 1 27.09.2023
Teopema besy

16 MHorousnens! ¢ nensiMu ko3 dunrentamu. Teopema Buera 1 29.09.2023

17 Pemenue cucteM JTMHENHBIX YpaBHEHHUM 02.10.2023




18 Pemenue cucrem JIMHENHBIX ypaBHEHUI 1 03.10.2023

19 Marpuia CI/ICTCI:/IBI JIUHEHHBIX praBHeHI/Iﬁ. Omnpenenurenas MaTPUILI 2X2, €T0 1 04.10.2023
TE€OMETPHYECKUI CMBICT M CBOMCTBA; BBIYMCICHHUE €T0 3HAYCHHS

20 Onpenenurens MaTPHUILLI 2X2, €T0 TEOMETPUICCKUN CMBICIT U CBOMCTBA; BEIYMCIICHUE €T0 1 06.10.2023
3HAYCHUS

21 [Ipumenenue onpenenuTens Uil pelieHNs CUCTEMbI IMHEWHBIX YpaBHEHUN 09.10.2023

22 Pemenuie npukiaaHbIX 3aa4 ¢ TOMOIIBIO CUCTEMBI IMHEHHBIX YPaBHEHHH 10.10.2023

23 Pemenue npukianHbIxX 3aa4 ¢ HOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHUN 1 11.10.2023

24 KOHTpOJ‘ILfI&UI pabota: "PanmonanpHble ypaBHEHUS U HepaBeHCTBA. CHCTEMbI TUHEHHBIX 1 13.10.2023
ypaBHeHUN"

o5 OyHk1Ms, crocoOsl 3aganus GyHkiun. Bzaumuo obparusie pynkiuu. Kommnosumus 1 16.10.2023
byHKIUI

26 I'paduk yakmmu. dnemMeHTapHbBIC TPeoOpa3oBanus rpadukoB GpyHKINH 1 17.10.2023

97 Ob6nacTh onpenenaeHus: © MHOXKeCTBO 3HaueHui GyHkuuu. Hymu gynkumu. [TpomexyTku 1 18.10.2023
3HaK MTOCTOSIHCTBA

28 Yéruble u Heu€THbIe QyHKIMU. [Tlepuoanueckue pyHkuuu. [IpomexyTku MOHOTOHHOCTH 1 20.10.2023
byHKIIUN

29 MaxkcuMyMbl 1 MUHUMYMBI pyHKIMHU. Hanbosnbiiee 1 HanMeHblee 3HaueHne QyHKIUN Ha 1 23.10.2023
MIPOMEKYTKE

30 JIuHeitHast, KBagpaTU4Has U JPOOHO-TMHEWHAs PYHKIUU 1 24.10.2023

31 DeMeHTapHOe UCCIIeIOBaHNE U TOCTPOECHHE TpaUKOB ATUX (PYHKIUN 1 25.10.2023

32 DeMeHTapHOE UCCIeI0BaHUEe U MIOCTPOEHUE IPahUKOB I3TUX (DYHKIHIHA 1 27.10.2023

33 CreneHs ¢ 11ey1b6IM okasareinem. bunom Herotona 1 06.11.2023

34 Crenens ¢ 1enbM nokasareneM. bunom HeroTona 1 07.11.2023

35 Crenennas ¢GyHKIHS ¢ HATYpaJIbHBIM U IIEJIBIM MTOKa3aTeneM. E€ cBoiicTBa u rpaduk 1 08.11.2023

36 KonrtponsHas padora: "Crenennas ¢pynkuus. E€ cBoiicTa u rpaduk” 1 10.11.2023

37 Apudmerndeckuii KOpeHb HaTYpaIbHOM CTETICHH B €T0 CBOMCTBA 1 13.11.2023




38 ApudMeTnieckuii KopeHb HATYPaILHOW CTENIEHU U €T0 CBOMCTBA 1 14.11.2023
39 [IpeoOpazoBaHus YUCIOBBIX BRIPAKECHHH, COAEPIKAIINX CTETICHH U KOPHHU 1 15.11.2023
40 [IpeoOpa3oBaHUs YUCIOBBIX BRIPAKCHUIM, COJIEPKAIINX CTETICHH U KOPHH 1 17.11.2023
41 [TpeoOpa3oBaHus YUCIOBBIX BHIPAKECHUHN, COICPIKAIINX CTEIICHU U KOPHH 1 20.11.2023
42 Hppanmonanbupie ypaBHeHUS. OCHOBHBIC METOIbI PEIICHUS HPPALIMOHAILHBIX YPaBHEHUN 1 21.11.2023
43 Wppanmonanshble ypaBHeHHUs. OCHOBHBIE METObI PELLIEHUS UPPALIMOHATIbHBIX YPaBHEHUN 1 22.11.2023
44 Uppaumnonanbubie ypaBHeHUs1. OCHOBHBIE METO/bI PEIIEHUS UPPALIMOHATIBHBIX YPABHEHUI 1 24.11.2023
45 PaBHOCHIIbHBIE IEPEXObl B PELICHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 27.11.2023
46 PaBHOCUIIbHBIE TIEpEXObl B PEUICHUH UPPALIMOHAIBHBIX YPaBHEHUN 1 28.11.2023
47 PaBHOCHIIbHBIE IEPEXObl B PELICHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 29.11.2023
48 PaBHOCUIIBHBIE TIEPEXOIbl B PELICHUN UPPALIMOHAIBHBIX YPaBHEHUN 1 01.12.2023
49 CoiicTBa u rpaduk KOpHS N-0if cTeNeHN Kak (yHKIIMKA 0OOpaTHON CTEIIEHH C HATypaIbHBIM 1 04.12.2023
roKazaresem
50 CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHn Kak (GyHKINU OOpaTHOM CTENEHU C HaTypalbHbIM 1 05.12.2023
rokaszaresem
51 KontponbHas padora: "CpoiicTBa 1 rpaguk KopHs N-oit crenenu. UppaunonaabHble 1 06.12.2023
ypaBHeHuUs"
52 Cremnens ¢ palliOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1 08.12.2023
53 Crenens ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U €€ CBOMCTBA 1 11.12.2023
54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1 12.12.2023
55 [TokazarenpHas QyHKIHs, €€ CBOMCcTBA U TpaduK 1 13.12.2023
56 Ucnons3zoBanne rpaduka QyHKIUN 1)1 pEIICHUS] ypaBHEHU I 1 15.12.2023
57 Hcnons3oBanue rpaduka GyHKINUU I pEelIeHUs] ypaBHEHU I 1 18.12.2023
58 [TokazaTenbHble ypaBHEHUA. OCHOBHbBIE METO/IbI PEILICHUS OKA3aTEIbHbIX YPABHEHUN 1 19.12.2023
59 [TokazaTenpHbIe ypaBHEeHUS. OCHOBHBIE METO/IBI PEIICHUS MOKA3aTEeIbHBIX YPaBHEHUHN 1 20.12.2023
60 [TokazaTenbHble ypaBHEHUA. OCHOBHbBIE METO/IbI PEILICHUS IOKA3aTEIbHbIX YPABHEHUHN 1 22.12.2023




61 KonTponbnas pabora: "[lokazarensHas pyHkmus. [TokazarenpHbie ypaBHeHUs" 1 25.12.2023
62 Jlorapudwm uucna. CoiictBa jorapudpma 1 26.12.2023
63 Jlorapudwm uucna. CoiictBa Jorapudpma 1 27.12.2023
64 Jlorapudwm uucna. CpoiictBa Jorapudma 1 29.12.2023
65 JlecsaTUYHBIC U HATypaJIbHBIC JOTapU(PMBbI 1
66 JlecATUYHBIE U HATypaAJIbHBIE JTOTapH (MBI 1
67 [IpeobOpazoBanue BeIpaXEHUH, COIEPKAIIMX JTOTapU(MBbI 1
68 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPUDMBI 1
69 [IpeobOpazoBanue BeIpaXKEHUM, COIEpKAIIUX JOTaprUPMbI 1
70 Jlorapudmuueckas GpyHKIus, e€ cBoicTBa U rpaduk 1
71 Jlorapudmuueckas ¢pyHKIus, €€ CBONUCTBA U rpaduk 1
72 Hcnonp3oBanue rpaduka GyHKIMN A1 pEeLICHUsT YpaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU I peLIeHUs] ypaBHEHUH 1
74 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/bI PELICHHUS JIOTapU(PMUIECKUX 1
ypaBHEHUH
75 Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/bI PELICHUS IOTapUPMUIECKUX 1
ypaBHEHHH
76 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METO/BI pPEIIEHUS JIoTapu(PMUIECKUX 1
ypaBHEHUH
77 PaBHOCHIIbHBIE TIEpEXObl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHUHN 1
78 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIIEHUH JIoTapu(PMUUECKUX YPaBHEHHH 1
79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHUs" 1
80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YMCIIOBOTO apryMeHTa 1
81 Cunyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YMCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMeHTa 1
83 APKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIOBOI0 apryMeHTa 1




Tpuronomerpuieckas OKpy>KHOCTb, OIIPECICHIE TPUTOHOMETPUIECKUX (PYHKIUI

84 1
YHCIIOBOTO apryMeHTa
85 Tpuronomerpuieckas OKpy>KHOCTb, OIPECICHIE TPUTOHOMETPUIECKUX (PYHKIUI 1
YHCIIOBOTO apryMeHTa
86 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
91 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
92 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
93 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX BBIPAKECHUH 1
94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHHUN 1
95 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1
96 Perrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
97 Pemenne TpUroHOMETpUYECKUX YpaBHEHUN 1
98 Perrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
99 Pemenne TpUroHoOMeTpUYECKUX ypaBHEHUI 1
100 Pemrenne TpUroHOMETPHUUECKUX ypaBHEHHUI 1
101 KontponbHas pabdora: "TpuroHoMeTpuyeckre BEIpa)KEHUS U TPUTOHOMETPUYECKHE 1
ypaBHeHus"
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs MOCIEN0BATENLHOCTEH. MEeTOoI MaTeEMaTHUECKOM 1
WHTyKIIAU
103 MOHOTOHHBIE U OTPaHUYECHHBIE TTOCIIEA0BATENFHOCTH. VicTOpHs aHanmm3a O6eCKOHEYHO 1
MaJTbIX
104 Apudmernueckas Iporpeccust 1




105 I'eomeTpuueckas nporpeccus

1
106 beckonewHo yObIBaroOIIast TeOMETPUYECKast TPOTPECCHUS 1
107 Cymma 0eCKOHEYHO YOBIBAIOIICH F€OMETPHUECKON MPOTPECCHH 1
108 JIMHENWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLEHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIIMAIBHBIA pocT. Yncno e. @opmMyiia CI0KHBIX MPOLIEHTOB 1
110 Hcnosb30BaHne Nporpeccuu i pelIeHHs peaibHbIX 3a7a4 IPUKIIATHOrO XapaKTepa 1
111 Kontponbnas padota: "[locinenoBareabHOCTH U Iporpeccun” 1
112 HenpepbiBHBIE QYHKINU U UX CBOMCTBA 1
113 Touka pa3pbiBa. AcUMITOTHI TpauKOB PyHKIUH 1
114 CaoiicTBa (yHKIMIA HETIPEPBIBHBIX HAa OTPE3KE 1
115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX HA OTPE3KE 1
116 Meroa MHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
117 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB 1
118 Meroa MHTEPBAJIOB JUIsl pELICHUS] HEPABEHCTB 1
119 [IpuMeHeHMe CBOWCTB HEMTPEPBHIBHBIX (DYHKLUHN ISl pelleHHs 3a1a4 1
120 [IpumeHneHue cBOMCTB HENPEPHIBHBIX (DYHKIUH /7S peleHus 3a/1a4 1
121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIINU 1
122 Omnpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3NIECKUN CMBICI POU3BOTHOM 1
124 VYpaBHeHHe KacaTenbHOU K TpapuKy QyHKIUN 1
125 VYpaBHeHHe KacaTeabHOU K rpaduky QpyHKINN 1
126 ITpon3BoiHBIE NIEMEHTAPHBIX (PYHKIUI 1
127 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINH 1
128 [Tpou3BoHasi CyMMBI, IPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (PYHKIUH 1
129 [Ipon3BoiHast CYyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUN QYHKIUI 1

1

130 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS, YACTHOT'O M KOMIIO3UIIUU (YHKIUN




131 KonTponbnas pabora: "[IpousBonnas” 1
132 IToBTOpEeHME, 0000IIEHNEe, CUCTEMATH3AIMs 3HaHU: "Y paBHEeHUS " 1
133 [ToBTOpeHme, 06001mEeHNe, cucTeMaTu3anus 3HaHui: "OyHkiun" 1
134 HToroBas KOHTpOJIbHASA paboTa 1
135 Hrorosas koHTpobHas paboTa 1
136 [ToBTOpEeHME, 006001IEHNE, CHCTEeMAaTH3allusl 3SHAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136
11 KJIACC
Koanu  /ara JlaTa
Ne i/m Tema ypoka
€CTBO IVIAHUpYeM  (aKTHYeCK
yacoB | as ast
1 [IpumeHneHne Mporu3BOHON K HCCIIEI0BaHUIO (DYHKIUN HA MOHOTOHHOCTb U KCTPEMYMBbI 1 1 Henens
. o 1 Henens
2 [IpumeHeHne MPOU3BOTHON K HCCIIeI0OBAaHUIO (DYHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
. o 1 Henenst
3 [IpuMmeHeHne MpOU3BOHON K HCCIeI0OBAaHUIO (DYHKIIUI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
. o 1 Henenst
4 [TpuMeHeHHEe TPON3BOTHON K HCCIICIOBAHUIO (DYHKITUH HA MOHOTOHHOCTD M SKCTPEMYMBI 1
. . 2 Hepend
5 [TpuMeHeHHe TPON3BOTHON K HCCIICTOBAHUIO (DYHKITMH HA MOHOTOHHOCTB M SKCTPEMYMBI 1
. o 2 Hepend
6 [IpuMmeHeHne MPOU3BOTHON K HCCIETOBAHUIO (DYHKITMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
. 2 Hepend
7 Haxoxenne HauboIbIIero 1 HAMMEHbIIIET0 3HAYCHHSI HETIPEPHIBHOW (PYHKIIMK HA OTpe3Ke 1
HaxoxneHne HanOoIbIIIero 1 HaMMEHBIIIETO 3HAYCHHS HETIPEPBIBHOW (PYHKIIMK HA OTpe3Ke 1 2 Henens
Haxoxnenne HauboIbIIero 1 HaMEHbBIIET0 3HAYCHHSI HETIPEPHIBHOW (PYHKIIMK HA OTpe3Ke 1 3 Henens




3 Henena

10 Haxosxnenne HanOoObIIEero 1 HAMMEHBIIETO 3HAYEHUsT HETIPEPHIBHOM (PYHKIIMH HA OTpE3Ke 1

11 Haxosxnenne HanOobIIEro ¥ HAMMEHBIIETO 3HAYCHUSI HEPEPhIBHON (YHKIIMU HAa OTPE3Ke 1 3 nenens

12 Haxosxnenne HanOoJIbIero 1 HAMMEHBIIIETO 3HAUEHHUST HETIPEPHIBHOM (DYHKITUM Ha OTPE3KE 1 3 Henens

13 [TpumMeHeHre TPOU3BOTHOMN JJISl HAXOXKICHUS HAWTYYIIEeTO PEIICHNUS B IPUKIIAIHBIX 1 4 nenens
3aauax

14 [IpuMeHeHHre TPOU3BOIHOMN JIS1 HAXOXKAECHUS HAWITYYIIEero PeleHHs B PUKIIAIHbIX 1 4 Henens
3ajavax

15 [TpumeHeHre TPOM3BOTHON ISl ONIPEESIICHIS] CKOPOCTH U YCKOPEHHS Ipoliecca, 3a1aHHOTO 1 4 Henens
dbopmyoi wim rpadhuKkoM

16 [IpuMeHeHne TpPOU3BOIHOMN IS ONPEIeNICHHsI CKOPOCTU U YCKOPEHUs Ipoliecca, 3a1aHHOTO 1 4 Henens
dbopmyoi wim rpadhuKkoM

17 Kommnosurus dyHkimit 1 5 Henmens

18 Kommnozunus pyskimii 1 S Hejens

19 Kommnozunus hyskimit 1 S Hejlens

20 I'eomerprueckue oOpa3bl ypaBHEHHI HAa KOOPAHMHATHON TUIOCKOCTH 1 5 nenens

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAMHATHON TIOCKOCTH 1 6 Hepens

22 Konrponsnas pabdora: "HccnenoBanue GyHKIHHA ¢ TOMOILIbIO POU3BOIHOM" 1 6 Henens

23 IlepBOOGpa3Has, OCHOBHOE CBOICTBO IIEpBOOOPA3HBIX 1 6 nenens

24 [TepBoobpaznbie anemeHTapHbIX GyHKIUH. [IpaBuia HaxoXAeHHs TEPBOOOPA3HBIX 1 6 Henens

25 ITepBooOpazHbie reMeHTapHbIX GyHKIMNA. [IpaBuia HaxoXAeHUs TEpBOOOPa3HBIX 1 7 Henens

26 Wurerpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1 7 menens




7 Henens

27 Brruncnenue onpenenéaroro naterpaia no gpopmysne Herotona-Jleiibnuma

28 Brruncrienne onpeieiéHHOro nHTerpana mo Gpopmyie Herotona-Jleiibuuma 7 nenens

29 [TpumeneHne MHTETpaja A1 HAXOXKIACHUS IJIOIMAACH MIIOCKUX (UTYD 8 Henend

30 [Tpumenenne MHTErpaja A1 HAXOXKICHUS 00BEMOB reOMETPUIECKUX TEIl 8 nenens

31 [Tpumeps! pemenuit qudGepeHnaaTbHbIX ypaBHEHHNA 8 nenens

32 [Tpumeps! pemennit quddepeHnaaTbHbIX ypaBHEHHNA 8 Henens

33 MaremaTinueckoe MOJICINPOBAHNE PEATbHBIX MPOIIECCOB C MOMOIIBIO TU(PepeHINATBHBIX 9 Henens
YpaBHEHUU

34 KonTtponsHas padota: "TlepsoobpasHas u uaTerpan” 9 Henens

35 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 9 nenens

36 Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaduku 9 nenens

37 Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U IpapUKu 10 nenens

38 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 10 nenens

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 10 nenens

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUYECKOM 10 Henens
OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUUYECKOM 11 Henens
OKPYKHOCTH

42 O160p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUI C MOMOIIbIO TPUTOHOMETPUUECKOI 11 Henens

OKPY>KHOCTH




43 OT00p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUIECKOM 1 11 nepens
OKpY’KHOCTH
44 Pemenne TpuroHOMeTpUYECKUX HEPABCHCTB 1 11 menens
45 Pemienne TpuroHOMETPUUECKUX HEPABEHCTB 1 12 wenens
46 Pemienne TpuroHOMETPUUECKUX HEPABEHCTB 1 12 nepens
47 Pemennie TpUroHOMeTpHUUECKUX HEPABEHCTB 1 12 nenens
48 KonTponbnas pabora: "['paduku Tpuronomerpuueckux GyHkiuii. TpuronoMmerpruueckue 1 12 Henens
HepaBeHcTBa"
49 OCHOBHbBIE METO/Ibl pEIIeHUs T0KA3aTeIbHBIX HEPABEHCTB 1 13 Henens
50 OCHOBHbBIE METO/1bI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1 13 Henens
51 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1 13 Henens
52 OCHOBHBIE METO/IbI PEIICHUS ITOKA3aTeIbHBIX HEPABEHCTB 1 13 Henens
53 OCHOBHbBIE METO/IbI peLIeHUs JJorapu(PMUUECKUX HEPABEHCTB 1 14 nenens
54 OCHOBHbBIE METO/1bI pelIeHUs JIorapu(PMUUECKUX HEPABEHCTB 1 14 nenens
55 OCHOBHBIE METO/IbI pelIeHU JJorapu(PMUUECKUX HEPABEHCTB 1 14 menens
56 OcHOBHBIE METOBI PELIEHUS Jorapu(PMUUECKUX HEPABEHCTB 1 14 nenens
57 OCHOBHBIE METO/IbI PELICHHS UPPALIIOHAIBHBIX HEPABEHCTB 1 15 Henens
58 OCHOBHBIE METOJIBI PEIICHHS HPPAIIIOHATLHBIX HEPABEHCTB 1 15 Henens
59 OCHOBHBIE METOJIBI PEIICHHS HPPAIIOHATEHBIX HEPABEHCTB 1 15 Henens




15 uenens

60 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIBI PELICHUS UPPALMOHATIBHBIX YPaBHEHHHA 1 16 Henens
62 I'paduaeckue MeTobI peIICHUs] HPPAITMOHAIBHBIX YPABHCHHM 1 16 nenens
63 I'paduaeckne MeTombl pelIeHHs TTOKa3aTeIbHBIX YPaBHEHUN 1 16 nenens
64 I'padmyueckue MeToABI peIIeHNUs TIOKa3aTeIbHBIX HEPABCHCTB 1 16 Henens
65 I'padmueckue MeToabl pemieHus JTorapupMUIECKIX ypaBHEHUN 1 17 nenens
66 I'paduueckue METOIBI pEeICHNS JTOTAPHPMHUUECKIX HEPABECHCTB 1 17 nepens
67 I'paduueckue METOIBI pEeICHUS JTOTAPHPMHUECKIX HEPABEHCTB 1 17 nenens
68 I'padmueckue MeToAbl pelieHus MOKa3aTeNbHbIX U IOTapU(PMUIECKIX YpaBHEHUN 1 17 nenens
69 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YPaBHEHUH 1 18 nenens
70 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX U JIOTapu(PMUUYECKUX HEPABEHCTB 1 18 Henens
71 I'padrueckue MeToabl pereHus oKa3aTeNbHbIX U JIOTapU(MUIECKUX HEPABEHCTB 1 18 Henens
79 KontponsHas padora: "HppanuoHaibHble, TOKa3aTelbHbIE U JIorapu(pMUIecKre 1 18 Henens
HepaBeHCTBA"
73 KommnekcHeie uncna. AnreOpanyeckas U TpUroHOMeTpudecKkas (OpMbl 3aITUCH 1 19 nenens
KOMIIIEKCHOTO YHCIIa
74 KommiekcHble uncna. Anrebpandeckas ¥ TpPUTrOHOMETpHYEcKast OpMbI 3aHCH 1 19 nenens
KOMILJIEKCHOTO YHCIIa
75 ApudmeTrrueckue onepanuu ¢ KOMIJIEKCHBIMH YU CIIaMU 1 19 Henens
76 Apudmerndeckre onepanu ¢ KOMIICKCHBIMH YHCIaMH 1 19 nenens




20 menens

77 N300parkeHre KOMIUIEKCHBIX YUCE Ha KOOPAWHATHOM MJIOCKOCTH 1

78 U306paskenne KOMIIEKCHBIX YHCeN Ha KOOPAMHATHOM MI0CKOCTH 1 20 nenens
79 ®opmyiia Myaspa. KopHu N-0ii cTeneHn U3 KOMIUIEKCHOTO Yucia 1 20 Henens
80 dopmyna Myaspa. KopHu N-0if cTeneHN U3 KOMILIEKCHOTO YMCiIa 1 20 menens
81 [IpuMeHeHne KOMIUIEKCHBIX YMCEI JUIS pelleHus (PU3HUeCKUX U TeOMETPUIECKHIX 3a1au 1 21 nenens
82 Kontponbnas padota: "KomrmiekcHbie uncia" 1 21 nenens
83 HarypanbHble 1 1ienbie yncia 1 21 nenend
84 Harypanbnsle u niensie yucna 1 21 nenens
85 [IpumeHeHne MpU3HAKOB AETUMOCTH IIENIbIX YHCET 1 22 nenend
86 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENIbIX YHCEeT 1 22 nenend
87 [Ipumenenue npusHakoB Aenumoctu uensix yucen: HOJl u HOK 1 22 nenens
88 [Tpumenenue npuszHakoB Aenumocty nensix yucen: HOJl u HOK 1 22 uenens
89 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX YUCEI: OCTATKH 110 MOYJIIO 1 23 Henens
90 [IpuMeHeHne NMPU3HAKOB ACIUMOCTH HEIBIX YHCEI: OCTATKU 10 MOIYIIIO 1 23 nenens
01 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX YHCEN: alrOpUTM EBKIHIa AMis penieHus 3aaa4 1 23 nenens

B I[EJTBIX YUCIIaX
92 KonTponsHas padota: "Teopus rembIx uncen” 1 23 Henens
93 Cucrema M COBOKYITHOCTh YpaBHEHUi. PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-CIICACTBHUS 1 24 Hepend
y y
94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUI. PABHOCUIIbHBIE CHCTEMBI U CUCTEMBI-CIIE/ICTBUS 1 24 Henens




24 uenens

95 OCHOBHBIE METOJIbI PELICHHS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX yPaBHEHHUN 1

96 OCHOBHBIE METO/BI PELICHUSI CUCTEM M COBOKYITHOCTEW UPPALIMOHAIBHBIX YPABHEHUI 1 24 "enens

97 OCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEH IIOKA3aTENIbHBIX YPAaBHEHUM 1 25 Hepnens

98 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH 1MOKa3aTebHbIX YPaBHEHHH 1 25 nenens

99 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JIOrapuMHUUECKUX ypaBHEHUH 1 25 nenens

100 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYIHOCTEH JIorapu(pMUUECKUX ypaBHEHHH 1 25 nenend

101 [IpuMeHeHne cuCTeM K pelIeHHI0 MaTEMaTHYECKUX 3a/1ad U 3a]1a4 U3 Pa3IM4HbIX 00JacTei 1 26 nenens
HAYKH U PEabHOW KHU3HH, HHTEPIPETALNS TOTYICHHBIX PE3yIbTaTOB

102 [IpuMeHeHHe cHCTeM K pelIeHUI0 MaTeMaTHUECKUX 3ajlay U 3a]1a4 U3 Pa3IuyHbIX obsacTen 1 26 "enens
HAYKH U pPeabHOU KHU3HH, HHTEPIPETALNS TOTYICHHBIX PE3yIbTaTOB

103 [IpruMeHeHne HepaBEeHCTB K PELICHUIO MaTEMAaTHUECKUX 3314 U 3a/1a4 U3 Pa3JInYHbIX 1 26 "enens
obacTeil HayKH U peanbHOM XKU3HHU, HHTEPIpEeTalys NOJTYYEHHBIX pe3yIbTaToB

104 KonTponbhas padota: "CucteMbl palliOHAIbHBIX, UPPALIMOHAIBHBIX TOKA3aTENbHBIX U 1 26 Henens
Jorapu(MUUEcKuX ypaBHEHUI"

105 PanmonanbHbIe ypaBHEHHs ¢ TapaMeTpamMu 1 27 nenens

106 ParmonanbHbIe HEpaBEHCTBA C TapaMeTpaMu 1 27 nenend

107 PanmonaneHble cucTEMBI C MapaMeTpaMu 1 27 nenens

108 WppatmonanbHble ypaBHEHHUs, HEPABEHCTBA C ITapaMeTpaMHU 1 27 nenend

109 HpparnmonanbHble CHCTEMBI ¢ TapaMeTPaMHU 1 28 nepens

110 [TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1 28 nepens

111 [TokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1 28 nepens




112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C ITApaMeTpaMu 28 nepens
113 JlorapupMuueckue CHCTEMBbI C TapaMeTpaMu 29 nenens
114 TpuronomeTpuueckre ypaBHEHHUs C TapaMeTpamMu 29 Henens
115 TpuroHomeTpuuecKkre HEPaBeHCTBA C [IapaAMETPAMHU 29 nenend
116 TpuronomeTpuueckre CUCTEMBI C TapaMeETPAMHU 29 nenens
117 [TocTpoeHue u uccine0BaHue MaTeMaTUYECKUX MOJieell peabHbIX CUTYaIUi ¢ TOMOIIBIO 30 "enens
YpaBHEHUH C apaMeTpaMu
118 [TocTpoeHne u ucciue0BaHNE MATEMATUIECKIX MOEIICH peabHBIX CUTYAIHH C TIOMOIIBIO 30 menens
CHCTEM YPaBHEHUH ¢ mapameTpamu
119 [TocTpoeHne u uccae0BaHNEe MATEMAaTHYECKIX MOJIENIEH peabHBIX CUTYAIMH ¢ TIOMOIIBIO 30 menens
CHCTEM YpaBHEHUH ¢ mapaMeTpamu
120 KontponbHas pabora: "3anauu ¢ napamerpamu” 30 Henens
121 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIS 3HaHU: "Y paBHEeHUS" 31 uenens
122 IToBTrOopenue, o0o0mIeHNEe, cUCTEMaTH3alMs 3HaHui: "Y paBHeHUS" 31 nenens
123 IToBTOpenue, o0o0mIeHNe, cucTeMaTH3alys 3HaHui: "YpaBHeHus. Cuctemsl ypaBHeHUI" 31 nenens
124 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "HepaBencrsa" 31 nenens
125 [ToBTOpenue, 0600IIeHNe, cucTeMaTH3anus 3Hanuii: "HepaBencraa" 32 nenens
126 [ToBTOpeHME, 0000IEeHNE, cucTeMaTH3anus 3Hanni: "HepaBencTra" 32 nenens
127 IToBTOopenue, o0o0mIeHne, cucremMaTu3anys 3Hanui: "[IponsBonnas u e€ npumeneHue" 32 nenens
128 [ToBTOpenue, 0600IIeHNE, cucTeMaTH3anus 3Hanuii: "[Ipou3BogHas u e€ npuMmeHeHue" 32 wenens
129 [ToBTOopenue, o0o0meHne, cucremaTu3anys 3Hanuit: "[IponsBonnas u e€ npumeneHue" 33 "Henens




33 menens

130 [ToBTOopenue, o6o0mIeHNe, cucTeMaTH3alys 3Hanuii: "MHaTerpan u ero npuMeneHue" 1

131 [ToBTOpeHue, 06001meHne, cucreMaTu3anus 3Hanui: "Oyukimn" 1 33 nenens
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3alks 3HaHui: "OyHKIUN" 1 33 nenens
133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMAaTH3aNKs 3HaHu: "OyHKIUNA" 1 34 nenens
134 HroroBas KOHTpOJIbHASA paboTa 1 34 nenend
135 HroroBas KoHTpoJIbHAs paboTa 1 34 nenens
136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUIA 1 34 genens

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* MaTteMaruka: anredpa v Hauajla MaTeMaTUYECKOTO aHaInu3a, FEOMETPHSL.
Anre0Opa u Hadaja MaTeMaTH4YecKoro aHanu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacte 2: Mopakosuu A.I'. u apyrue; noa
penakmueit Mopakosuua A.I'., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOL] MHEMO3HMHA»

* Maremaruka: anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a, TeOMETPHSL.
Anrebpa 1 Havajila MaTeMaTUYECKoro aHanusa (B 2 yactsax), 11 kimacc/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; Hacte 2: MopakoBuu A.l'. u npyrue; noju
penakiueit Mopakosuua A.I'., O0111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«M1OIL] MHEMO3MHA»

Marematuka. Anrebpa 1 Hadasia MaTeMaTudeckoro ananusa. 10 kmiacc.
VYyeonuk. Yrnyonéuusiii ypoBeHbABTOP(b1): Mep3msik A.I'.,HomupoBckuii
J.A., ITonsikoB B.M./ 1oz pen. I[logonbckoro B.E.; AkiimonepHoe o011ecTBO
«M3natenbctBO «lIpocBemienue»;

Mepaisik, [lonsikoB. Anre6pa. 10 kiacc. CaMOCTOSITeNTbHBIE U KOHTPOJIbHBIC
paboThI (yriryOsieHHbIN ) AKIIOHEpHOE 0011IecTBO «3marenbcTBo

«IIpocsemienue».

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA



Anre0Opa u Hadana MmaTeMatuyeckoro ananusa. 10 kimacc. YrimyOneHHbIH
ypoBeHb. Meroaudeckoe nocooue (E.B. bynko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. fxup); AkimonepHoe o01iectTBo «M31aTenbCTBO

«IIpocBenieHue»

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru



