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MMOACHUTEJIBHASA 3AIIMCKA

VY4eOHbI Kypc «Auredpa M Hayaja MaTeMaTHYECKOIO aHAIM3a» SIBISIETCA
OJIHUM W3 Hauboyee 3HAYMMBIX B IPOrpaMMe CpeaHEro ooiiero oOpa3oBaHUS,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIbHYIO 0azy AJis
U3YyYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroil CTOpOHBI, (hOpMUPYET
JIOTHYECKOE U aOCTPAKTHOE MBIIUIEHUE O0ydaroluXcs Ha ypOBHE, HEOOXOIMMOM
JUIsl OCBOEHUSI MH(OpPMATUKH, OOLIECTBO3HAHMSI, HUCTOPHUH, CIOBECHOCTH U APYTHX
JUCHMIUIMH. B paMkax AaHHOro y4eOHOro Kypca OOydaromiuecs OBIIAEBAOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIupyeT CcBOU
JOCTHKEHMS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHajdu3a 3aKJaJbIBacT
OCHOBY Ul YCIIEUIHOI'O OBJIQJEHUsI 3aKOHaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHUMAaHUsI OCHOBHBIX TEHJICHLIUNA Pa3BUTHS S3KOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTHPOBATHCSA B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHeiero oOpa3oBaHus U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSIMHU aireOpbl M MAaTeMAaTHYECKOro aHajiu3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKJICHHS ¢ NOMOILIBIO MHIYKLUHUH U PacCyk Aarh NEAYKTUBHO, HCIIOJIb30BaTh
00001IeHNEe M KOHKpETH3aluio, a0CTparupoBaHUE M aHAJIOTHI, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHUE.

B xoxe u3yueHuss yueOHOro kypca «Ainredpa M Hayajla MaTeMaTH4YE€CKOro
aHanu3a» oOydYarouIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs MPUKIAAHBIX 3a/aad,
CaMOCTOATEILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHbIX CHUTyaluH,
UHTEPHpPETallMd  TOJYYEHHBIX  pPELICHUH, 3HAKOMATCA C  NpHUMEpaMHu
MaTE€MaTU4YECKUX 3aKOHOMEPHOCTEH B IIpUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

Y4eOHblii Kypc 00JIagaeT 3HAUYUTEIbHBIM BOCHUTATEIBHBIM IOTCHIIMATIOM,
KOTOpPBIN peanu3yercs Kak depe3 Y4YeOHbId Marepuan, CIocOoOCTBYIOMIUNA
(OpMHUPOBAHNIO HAYYHOI'O MHPOBO33PEHMsI, TaK M dYepe3 crneuuduky ydeOHOI
NeATeNbHOCTH, TpeOyrolmeld MNPOJOJDKUTENbHOM KOHILIEHTpAlMW BHUMAHMS,
CaMOCTOATEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocnoBe meroauku oOydeHus anredpe M HayalaM MaTeMaTH4YeCKOTro
aHaJIn3a JIEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYESHHUS.

B crpykrype ydeOHOro kypca «Anredbpa M Hadajga MaTeMaTH4YECKOIrO
aHaJIM3a» BBIIEIICHBI CIEIYIOIINE CONEPKATEIbHO-METOANYECKUE TUHUN: «Hucna
U BBIYUCIICHU», «DyHKINU U TpapuKn», «YpaBHEHUS U HepaBeHCTBay, «Hauamna
MaTE€MaTU4eCcKOro aHainu3a», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE



COJIePKATeIIbHO-METOIMUECKUE JIMHUM HW3Y4alOTCd Ha TMPOTSHKCHWH JBYX JIET
oOy4eHHsI Ha YPOBHE CpeaHero oOIero o0pa3oBaHWsA, €CTECTBEHHO JIOIOJIHSIS
JpyT JpyTa U MOCTENEHHO HAChIAsACh HOBBIMU T€MaMM M pasienamu. JlaHHBIN
y4eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEAUHSIET B cebe
collep)KaHNe HECKOJIbKMX MATeMAaTHYECKUX JUCIWIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPHSI, MATEMATHUYECKUI aHaIW3, TEOPUS MHOXKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydwaromuecs OBJAIEBAIOT BCE Ooiee
NIMPOKUM MAaTEMAaTHUECKHUM aliapaTroM, y HUX TMOCJIeN0BaTenbHO (hopMupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIeJb pealbHON
CUTYaIlNH, PUMCHSATh 3HAHUS, TTOJIYYCHHBIC NMPU W3YYCHUU y4eOHOTO Kypca, s
PEIICHHS] CaMOCTOSITENHHO CHOPMYIUPOBAHHOW MaTeMaTUYECKON 3a7a4r, a 3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

CopeprxaTenbHO-MeTOAMYECKass JUHUA «YUucina M BBIYMCICHUS 3aBEpIIacT
(dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 0011ero oopazoanusi. Ha ypoBHe cpeaHero oo0uiero
oOpa3zoBaHus 0co00O€ BHUMaHuUE yAeisieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYUCICHHUH, BKIIOYAIONIMX B CEOsl MCIIOJNB30BAHUE PA3ITMYHBIX
dbopM 3amucu YHUClIa, YMEHWE JeNaTh NPUKHUAKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYKCIICHUS, OLICHUBATh YUCJIOBBIC BBIpAXKEHHUA, pabOTaTh ¢ MaTeMaTUYECKUMU
KOHCTAHTaMH. 3HAKOMbBIE OOYyYalOIMIMMCS MHOXECTBA HATYPAIbHBIX, IEJIBIX,
palMOHAIBHBIX U JCHCTBUTENBHBIX  YHUCEN  JIOMOJIHSIOTCS  MHOXKECTBOM
KOMILJIEKCHBIX 4hcell. B KaXaoM ©3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My crenuduueckre 3a7adyd U ONepaluu: JCJCHHE Hallelo,
OTEPUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IEJBIX YHCEN, OCOObIE CBOWCTBA
paIMOHAIBHBIX ¥ UPPANMOHATIBHBIX YHCEN, apU(PMETHICCKHE ONEPaIii, a TAKKe
W3BJICUEHNE KOPHSI HATypalbHOM CTENEHH HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJb3yEeMBIX YUCET U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS IS PEIICHUS PAa3IUYHBIX 3a]1a4
dbopMupyeTCsl TIPEeNCTaBICHNE O SAMHCTBE MaTEMAaTHKH KaK HAyKH M €€ poJik B
MOCTPOSHUU MOJICNIC PEeabHOTr0 MHUpA, IMUPOKO HCIOIB3YIOTCS 0000IIeHne u
KOHKpETH3AITHSI.

Jlunust «YpaBHEHUS U HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUM BCETO
oOy4eHMs] Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHUsA, IMOCKOIBKY B KaKIOM
pazaene IlporpamMMmbl MpemyCMOTPEHO pEIIEHHE COOTBETCTBYIONIMX 3agad. B
pe3ynpTaTe OOydalolIMecsl OBIAJCBAIOT PA3NUYHBIMH METOJAMU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TMOKAa3aTeIbHBIX, JIOTApUPMUYECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMM, HEPABEHCTB M CHUCTEM, a TakxkKe 3ajad,
colep)Kaimux MmapaMeTphl. lloydeHHbIE YMEHHS IIHPOKO HCIIOJIB3YIOTCS TIPH
WCCIIeOBaHNH (DYHKIMI C TTOMOIIBIO MPOW3BOTHOM, TP PEIICHUH MPUKIIATHBIX



3a/1a4 U 33729 Ha HAXOXKJCHUE HAMOOJBIINX W HAUMEHBINX 3HAYCHUN (yHKIIUU.
JlanHasi conmep:kaTesbHas JIMHUS BKJIIOYAEeT B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBINIOJIHATH ~ pacy€Tsl 1O  QopMynaMm, MpeoOpa3oBaHUs  pPallMOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKkKe BbIPAXKEHUMH,
CoZlep)KaIuX CTETeHu W Jiorapudmel. brarogaps u3ydeHuio anredpamdecKkoro
Marepuajiia MPOUCXOJIUT  JajJbHEWIEe  pa3BUTHUE  AJTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS OO0yYarOIHXCs, (OPMHUPYIOTCS HABBIKW JI€TyKTUBHBIX
paccykJaeHui, paboTbl ¢  CHMBOJBHBIMH  (opmMaMu,  MpeacTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. Anre0Opa
npeiaraetr  3(PQGEKTUBHbIE HWHCTPYMEHTHI IS PEIICHHS MPAKTUUYECKUX U
€CTECTBEHHO-HAYUYHbIX 3aJ]a4, HArjsiTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperieTaeTcs ¢ APYTUMH JIMHUSMH y4eOHOrOo Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 33Ia€T MOCJIEA0BATEIbHOCTh U3YUCHUsI MaTtepuana. M3yueHne cTeneHHou,
MOKAa3aTeNIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIHM, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIUU IS pelieHus 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PeaIbHON KU3HU TECHO CBSA3aHO KaK C MATEMATUYECKUM aHAIU30M,
TaKk U C pEHIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipu 3TOM OosbllloE BHUMaHUE
yaensiercss GOpMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYJIaMH 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMA BEIWYMHAMH, WCCIICIOBATh TOJyYCHHbIE (QYHKIIUUA, CTPOUTH HX
rpaduku. Matepuan 3TOH cofiepKaTeNbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUUN
M HaBBIKOB, IIO3BOJISIOIIMX BbIpaXkKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHoM ¢opme: aHATUTHYECKOU, Tpaduyeckor u ciioBecHoi. Ero m3yueHwue
CIIOCOOCTBYET PAa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNI0 1 KOHKPETU3AIIUU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxxarenbHasg nuHUs «Hadaa mMaTreMaTM4ecKOro aHajau3a» MO03BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYT KaK MaTeMaTHYECKHX, TaK U MPUKJIAIHBIX 3aj1ad,
JIOCTYIHBIX OOYYaroIIMMCS, TaK KaK y HHUX IMOSBISIETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXHBIX (YHKIMA, OMpEAeNiaTh WX HAWOONbIINE W HAWMEHBIIINE
3HAUEHWS, BBIYUCISATH TUIOMAAn (Guryp m oObEMBI TeN, HaXOAUTh CKOPOCTH U
YCKOpeHHUsl TmporeccoB. JlaHHas coaep:kaTenbHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUS MATEMAaTHYECKUX MOJEIIEH pealbHbIX CUTYalH,
MO3BOJIIET HAXOJWTh HAWIydYIllee pelieHne B TMPUKIAAHBIX, B TOM YHCIE
COLMAIIBHO-?)KOHOMHYECKUX, 33J]a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMAaTHYECKOTO
aHaiM3a CIOCOOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMATBLHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH IPOSBICHUS
3aKOHOB MAaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HaAKT O



BBIJIAIONINXCST PE3yNIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHUKH Kak
HAyKH, ¥ 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAUYECKast JTUHUS «MHOXeCTBa M JIOTMKa» BKIIIOYAET B
ceOsl BJIEMEHThl TCOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTMKH. TeopeTHKo-
MHOKECTBEHHBIC TMPEICTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOIHLHOW MaTEMAaTHKN
U TIpeiaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIWHSAIONIMA BCE Pa3feiibl
MaTeMaTUKH © ©€ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO nath
BO3MOXHOCTh O0y4aromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMECHHOW MaTEMaTHUKH W HCIIOJIh30BATh €T0 VISl BBIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT MpPHU3HATh
CBOMCTBEHHYIO €l CTpOroCTh OOOCHOBaHUW | CIEJAOBaHHUE OMpPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JE€MEHTaMHU
MaTEMaTUYECKONH JIOTUKM CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIJICHUS
00yJaroIIMXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS HA OCHOBE JIOTHYCCKUX
npaBuil, POPMUPYET HABBIKK KPUTHUYECKOTO MBIIIICHUSI.

B yueOHOM Kkypce «Anrebpa W Havajla MaTEMaTUYECKOrO aHaJIu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICITUPOBAHMS, KOTOPBIC IMPU3BAHBI
CIOCOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOEHUS MOJENEH peanbHbIX
CUTYyallMii, WCCIAEAOBAHMS D3THX MOJENEH C TIOMOIIBIO ammapara anreOpbl
MaTEMaTUYECKOTO aHaln3a, WHTEPIPETAy TOJyYCHHBIX pe3yJbTaToB. Takue
3aJlaHuA BIUIETEHBI B KXK/IbII U3 Pa3/eioB MPOTPaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTro Kypca HIMPOKO HCIOJb3YeTCs I pelieHus] MpUKIaAHbIX 3anad. [lpu
pEIICHWM  pPEabHBIX  TMPAKTHYECKUX  3amad  oOydYaroniuecss  pa3BHBAIOT
HAOJIFOMATeTbHOCTh, YMEHHE HaxXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJIb30BaTh  AHAJIOTHIO, 0000ImaTh M  KOHKPETHU3UPOBATH  IPOOIIEeMY.
HesitenbHOCTh 1O (OPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MIPOIIECCEe U3YyUEHHUS BCEX TeM y4eOHOTO Kypca «AnreOpa u Hadasa
MaTEMaTUYECKOTO aHATTN3ay.

Ha wu3ydenune yueOHOro Kypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO
aHanuza» otBoAuTcs 272 4vaca: B 10 ximacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEZENIO).



COAEPKXAHME OBYUYEHUSA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonanpubie uyncia. OOBIKHOBEHHBbIE U JECATUYHBIC JIPOOU, MPOIICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. I[lpumenenue apoOell U MPOUEHTOB IS
peleHns NPUKIaaHbIX 3a1a49 U3 PA3JIUYHbIX OTPacied 3HAHUN U PEANIbHOM KU3HH.

JelictButenpHble  yucha. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  omepanMu ¢ JICUCTBUTENbHBIMH  4YuclaMd.  Moaylb
JEWCTBUTEIBLHOTO Ynciia U ero cBoiicTBa. [IpubnvkEHHBIC BBIUUCIICHUS, TTPABUIIA
OKpYTIJICHUS, MPUKHUIKA U OLICHKA PE3YJIbTaTa BHIYMCICHUMN.

Crenenb ¢ 1enbiM nokazateneM. buHom Hbiotona. Wcnonb3oBaHue
MOAXOSIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN ISl PEIICHUS TPAKTUYECKUX
3a7a4 U IPEACTABIICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOMCTBA.

CreneHp € palnuMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JIEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JlecaTuyHBIE U HATypaJbHbBIE
Jorapu@meI.

Cunyc, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE TpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE YpaBHEHUs U ypaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pEIICHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEILICHHUS HENbIX U APOOHO-PANIMOHAIBHBIX YPABHEHUN U
HEpPABEHCTB. MHOroWjieHbl OT OJIHOW MEpeMEHHOW. JleneHne MHOroudJeHa Ha
MHOIO4J€H ¢ ocratkoM. Teopema be3dy. MHorouwiensl ¢  LEIbIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUM, COAEPIKAIIMX CTETICHU U KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus
VPPALHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS MOKa3aTEIbHbBIX

YPaBHCHUU.

[IpeobpazoBaHuEe BRIPAKEHUH, COIEPKAITUX JIOTapU(MBI.

Jlorapudmuueckue YPaBHEHHUS. OcHOBHbIE METO/IbI pelLIeHus
JorapuMUYECKUX YPaBHEHHI.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TPUroHoMETpUYECKUX YPABHEHU M.



Pemienne cucrteM IMHEMHBIX YypaBHEHHMU. Marpuma CHUCTEMBbI JMHENHBIX
ypaBHeHMl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHUS, IPUMEHECHHUE ONMPEACIUTENS ISl PEIICHUS
CUCTEMbl JIMHEUHBIX ypaBHEHUU. PelleHue NpUKIAIHBIX 3aJad C IIOMOILBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMHU. lccnenoBaHne TNOCTPOCHHOW MOJENN C
IIOMOILBIO MaTPHUIL U ONPEJIETUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PealbHOM CHUTyalMHd C IOMOIIBIO
YPAaBHEHUW U HEPABEHCTB. lIpuMeHEHHE ypaBHEHMN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IuyHbIX Oo0JacTel HayKu M peasibHOM
KU3HHU.

DyHKIUU U TPAPUKH

OyHkius, crnocodbl 3amanus (QyHkiuu. B3anMHO o00patHble (QYHKIUU.
Komnosunust ¢ynknuit. I'padux  dyHkimu. DnemeHTapHbIE NpeoOpa3oBaHUs
rpaukoB QyHKIMIMA.

OObnacTh ompeneneHuss 1 MHOXKECTBO 3HaueHU pynkumu. Hynmu QyHkomm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC U Heu€THbIe QyHKIMH. [leproauyeckue
bynkuun. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbinee u HauMeHbIIee 3HaYeHUS (DYHKIIUU Ha POMEKYTKE.

Jluneiinasi, kBajpaTuyHas W ApOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOe
UCCJIeIOBAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast pyHKIMS C HATypalbHBIM M LENbIM MoKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM cTereHu Kak (GyHKIUU OOpaTHOU
CTEIEHU C HATYpaJIbHBIM [TOKA3aTEIIEM.

[lokazarenbHass U jorapupmuyeckass (yHKUHUHU, UX CBOMCTBA M TpaduKu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peLIEHUs YPABHEHUH.

Tpuronomerpuyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIIMI YUCIOBOTO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIECcCaX M SBICHUSX.
['pacduxy peasbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIenOBaTelbHOCTEH. MeTtox
MaTeMaTU4eCKOn VHTYKIIHH. MoOHOTOHHBIE U OTrpaHUYECHHbIE
MOCJEA0BATENBHOCTU. VICTOpHUST BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHaIM3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apudpmernueckas U1 reoMeTpruuecKasl mporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. PopMyJia CI0KHBIX
NpoueHTOB. Vcnosb30BaHWE NPOTPECCHMU I PELICHHWs PEajbHbIX —3a/ad
IIPUKJIATHOTO XapaKTepa.



HemnpepriBHbIE (GYHKIIMM W WX CBOMCTBA. TOuykm paspbiBa. ACHMITOTHI
rpadpuxoB Qynkiuii. CBoiicTBa (GyHKIMN HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHHS HEpaBeHCTB. l[IprMeHEeHHe CBOWCTB HENMPEPBIBHBIX
GyHKUMIA 151 peleHus 3a1ay.

[TepBas u BTOpast mponsBoaHbIe QyHKIMU. OnpeaeneHrne, reOMETPUISCKUN 1
(bu3UYeCKUil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeIbHOU K TpaduKy (QyHKIIUU.

[IpousBognHbie  dnemMeHTapHbIX  (QyHKIUA.  [IpousBomHass  CyMMbl,
MPOU3BEJICHUS, YACTHOTO U KOMITO3UIIMH (PYHKITUH.

MHo:xecTBa M JIOTMKA

MHOXk€eCTBO, OIepalMyu HajJ MHOXKECTBAMU M WX CBoMcTBa. Jlnarpammbl
Oiinepa—Benna. [IpuMmeHeHHe TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEAJTbHBIX IMPOLECCOB U SBICHUHN, MPU PEUIEHUWU 3aJad U3 JPYrux
y4eOHBIX MMPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0KAQ3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbhbie u nenbie yncna. [[puMeHeHrne NpU3HAKOB JIETMMOCTH LEIbIX
yuces, HauOonpmuii oOumi nenutens (nanee — HOJl) u HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o Mmoay:to, anropurma EBkinaa i pemeHus
3a]1a4 B IIEJIBIX YHCTIaX.

KommnekcHble ymcna. AnreOpanyeckas W TpUTOHOMETpHUYEcKas (QOpMbI
3aMMCH KOMIUIEKCHOTO 4Hciia. ApudMETUYECKHE Omeparuu ¢ KOMIUIEKCHBIMU
yuciami. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna MyaBpa. KopHu N-0M cTeneHn M3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YHCEN IS PEIICHHs] (PU3HMUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYNHOCTb YpPaBHEHHUW M HEPABEHCTB. PaBHOCWIIbHbBIC
CUCTEMBI U CUCTEMBbI-CJIe/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKHX  YPaBHEHHW C  NOMOILBIO
TPUTOHOMETPHUUECKOU OKPY>KHOCTHU. PenieHne TpuroHoMEeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METOJbl pPELIEHUS TIOKa3aTeIbHBIX U  JIOTAapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad W3 Pa3IMYHBIX 00JacTel HAyKW W pealbHOU
KU3HU, UHTEPIPETALUS [TOJyYEHHBIX PE3YJIbTATOB.

DYyHKIUY U TPaPUKH

I'paduk xommosunuu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUN U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckne PyHKITUU, IX CBOWCTBA U TPAPUKH.

['padrueckne meTonbl pelieHus ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELLICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonw3oBanue rpadukoB QGyHKIUN Il KCCIEIOBAHHUS MPOIECCOB U
3aBHCUMOCTEH, KOTOpBhIE€ BO3HUKAIOT MPH PEIICHWU 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIbHOM KU3HMU.

Hauana MaTeMaTH4ecKOro aHajimn3a

[IpumeHeHne nMpou3BOAHON K MCCIEAOBAHMIO (DYHKIIMII HA MOHOTOHHOCTh U
skcTpeMyMmbl.  HaxokaeHue  HauOOnbIIEro M HAUMEHBLIErO0  3HAYEHUU
HEMPEePHIBHON (YHKIIMHA HA OTPE3KE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4dllero pELICHUS B
NPUKIIAIHBIX 3a/1adax, ISl ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (OPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0oOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX pyHkuuid. [IpaBuna Haxox1eHUs TepBOOOPa3HBIX.

WNuterpai. I'eomerpuueckuit CMBICH VHTErpania. Brruucnenue
onpenenéHHoro uHaTerpana o gopmyne HetotoHa-JIeibuua.

[IpumeHneHue uHTErpanga s HAXOXKIEHUS IUIOHIAAEH IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsr pemenuit auddepeHmaibHbIX ypaBHEHUH. MaTtemaTtudeckoe
MOJICIMPOBAaHUE PEANbHBIX IMPOILECCOB C TOMOIIBI  AuddepeHIInaTIbHbIX
YPaBHEHHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUYaIOMIEerocsi KaKk aKTUBHOTO H
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TPaKIaHCKOro oOIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBHM C HUX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPa)KTAHCKON HMIEHTUYHOCTU, YBKECHHS K
MPOIILJIOMY U HACTOSIIIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKECHUAM POCCHICKUX MAaTEMATUKOB U POCCUMCKOW MAaTEMAaTHUYECKOW IIKOJIBI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HYKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX LEHHOCTEN POCCUICKOro Hapoaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUW HAyKH M JIEATEIIbHOCTbIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OYAYIIEro;

4) 3¢TeTU4eCKOro BOCIIATAHMSL:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIOYAsl ACTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyKICHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pu3nyecKoro BOCIMTAHUA:

chOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHYECKHWE 3HAHHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 370POBBIO (370POBOE MHTAHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH U
OTJIbIXa, peryispHas ¢u3ndeckass aKTHBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOM JIEATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuuyHbiM  chepaM  TPOPECCHOHATBHONW  ACSITENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPUWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynmymieit mpodeccun W peanu3oBBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MAaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0o00Opa30BaHUIO HAa TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTHYeCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCTIUTAHMS

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYPhl, TIOHNMAHWE BIWSHHUS
COITMAILHO-?KOHOMHUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON M COIMAIbHON
Cpeapl, 0OCO3HaHUE II100aIbHOT0 XapaKTepa SKOJIOTHYSCKUX Po0IeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYECKUX 3HAHUN IS pelnieHdus 3agad B 00JacTu
OKpY’)Karolel cpenpbl, IJIAHUPOBAHUE IIOCTYIIKOB W OIICHKM HUX BO3MOXXHBIX
MIOCJICJICTBUM ISl OKPYKAIOIIEH CPEJIbI;

8) neHHOCTH HAYYHOI'0O NO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTEMaTUYeCKOH HayKH Kak cgepbl YeTOBEYECKON JACATCIBHOCTH, JTaIloB ¢
pa3BUTHS W 3HAYUMOCTH JUIS PA3BUTHS ITUBUJIM3AINM, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYeCKOW KyJIbTypOM KaK CpEJICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTh OCYIICCTBIIATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble ornueckue aAeicTBUs:

BBISBIISITh U XAaPAKTEPU30BaTh CYILECTBEHHBIE MPU3HAKM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAYy MOHATUSIMH, (HOPMYIHUPOBATH
onpeieNIeHUs] TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBaHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJN3a;

BOCIIpUHUMATh,  (GOPMYJIHPOBATH U  MPEOOpPA30OBLIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE M OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPKICHHSIX, MpeasiaraTb KPUTEPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIOUECHUH, YMO3aKIFOUEHUH 1T0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSATENIBHO JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPKICHUIM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOWpATh CMOCO0 peleHns Yy4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMM ¢ y4€TOM
CaMOCTOSITEJIbHO BBIJIEIIEHHBIX KPUTEPUEB).



ba3oBble ucciieoBare/IbCKHue 1eHCTBHA:

HCIIO0JIb30BaTh BOIPOCHI KaK MCCIEI0BATEILCKUM HHCTPYMEHT ITO3HAHUS,
dbopMyIHpoBaTh  BOMPOCHL,  (DUKCHUPYIOIIUE  MPOTHUBOpEUYHe,  IpodieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApryMEHTHPOBATH
CBOIO TTO3HIINIO0, MHCHHE;

MPOBOJIUTh CAMOCTOSITEJIbHO CIUIAaHUPOBAHHBIA DKCIIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA, SBIICHHUS, TIPOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy 00BbEeKTaMH, SBICHUSMH, ITPOIECCAMM;

CaMOCTOSITeILHO (HOPMYIMpPOBaTh OOOOIIEHUS W BBIBOABI IO PE3yjIbTaTaMm
MPOBEJAEHHOTO  HAOJIONCHUS, HCCJIEJOBaHUs, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOIlECcCa, a TaKKE BBIJBUTATH
MPEINOI0KEHHS O €r0 PAa3BUTUU B HOBBIX YCJIIOBUSX.

Pa6ora ¢ unpopmaumeii:

BBISIBIIATH ACHUIIMTH WHPOpPMAIIUU, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIIPOC U JIJISI PEIICHUS 3a]1a4H;

BBIOMpaTh WH(POPMAIIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATh HHGOPMAIMIO PaA3JIMUHBIX BHUIAOB U
dbopm mpeacTaBIeHNUS,

CTPYKTYpHUpOBaTh HMH(OpMAINIO, MPEACTaBISITh €€ B pazluyHbIX (dopmax,
HWUTFOCTPUPOBATh IPadUUSCKH;

OILICHUBATH HaJEKHOCTD nHpopManu I10 CaMOCTOSITSIIFHO
c(hopMyTMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIe 1eHCTBUSA

Oo0menne:

BOCIPUHUMATh U (HOPMYIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU  OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3a7auH,
KOMMEHTHPOBATH I10Jy4EHHBIN pPE3yJIbTaT;

B X0/€ 00CYyXXJIeHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY 0OCYXIaeMOMl TEMBI,
npoOieMbl, pelaeMol 3a7auyd, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha IOMCK
pElIEHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXKIACHUAMH APYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3iMuue U CXOJICTBO IMO3ULIUN, B KOPPEKTHOH (opme
(OpMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YIbTaThl PEUICHUS 3aa4yi, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENBHO BbIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
MPE3EHTALMU U OCOOEHHOCTEHN ay IMTOPHUH.

PeryasiTuBHbIE YHHBeEpCcaJbHbIE YYeOHbIE 1eliCTBUA



Camoopranu3amnus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEIIEHUS 33J1ayH, BBIOUPATh CIIOCOO PEIICHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBINA HHTEJJIEKT:

BIAJCTh HABBIKAMHM  TO3HABATENBbHON  pedJeKcUuM KaK  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAAECThH
croco0amMu CcaMONPOBEPKHU, CAMOKOHTPOJS TMpollecca M pe3yibTaTa perieHus
MaTeMaTU4YEeCKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4H,
BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX,
HAWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSIM, OOBSCHITh PUYUHBI
JIOCTUKEHUS WIM HEJOCTUXKEHUS PE3yJIbTAaTOB JEATCIIbHOCTH, HAXOAUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eATEJIbLHOCTD:

MIOHMMATh U HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHAWBUIYAIbHOU
paboThl MpU peHIeHUH Y4YeOHBIX 3aJay, MNpPUHUMATh I€JIb COBMECTHOM
NEeSATENbHOCTH, TJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW pabOThl, pacrpeaesirTh
BUJIbI paboOT, JOrOBapuBaThCS, OOCYX JaTh TMPOLIECC M pe3yJbTar padoOThI,
00001aTe MHEHUSI HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TPyNMNOBBIX Gopmax paboThl (0OCyk aeHUs, OOMEH MHEHHUI,
«MO3TOBbIE€ IITYpMbD» M HWHBIE), BBINOJHATH CBOIO 4YacTh paboOThl |
KOOpPJIMHUPOBATh CBOM JACHUCTBUA C JPYTMMH 4YJE€HAMU KOMAaH[Ibl, OIICHHUBATH
KaueCTBO CBOEr0 BKJIaja B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICUCTBUA.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce oOydYarouiuiics MOJYYUT CIIETYIONTUE
MIPEJIMETHBIC PE3yJIBTaThl IO OTACIBHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anrebpa v Hayajia MaTeMaTHYECKOTO aHATTN3ay:

Yucjia ¥ BbIYUCTICHHS:

CBOOOJTHO OIEPUPOBATH TMOHATHSIMU: PAIlMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas JapoOb, TMPOLEHTHI, HPPALMOHATBLHOE YHUCIO, MHOXECTBA
paIMOHAIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHLHOTO YHCTIA;

MPUMEHATh JIpoOM ¥ TPOLEHTHI JUISl PEIMICHUS NPHUKIAJHBIX 33a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U peaIbHOU KU3HU;

MPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OILICHKY pe3yJIbTaTa BhIUMCICHUMN;



CBOOOJIHO ONEpUPOBATh MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BaTh MOAXOIALTYI0 (POPMY 3aMUCH IEHCTBUTEIIbHBIX YMCEIN JJISl PeIICHUs
IIPAKTUYECKUX 3a]a4 U NIPEACTaBICHUS JAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HaTypaibHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM ITOKA3aTelNeM;

CBOOOJIHO ONEpPUpPOBATh MOHATHUSAMU: JIOTapudM UHCIa, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOT'0 apTyMEHTAa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHra.

YpaBHeHUS U HEPABCHCTBA:

CBOOOJHO OIEpUPOBATh MOHSTUSMHU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIICHUs pPALMOHAIBHBIX U JpOOHO-
pAalMOHAIBHBIX ypPAaBHEHUH, NIPUMEHATbH METOJ HWHTEPBAJIOB JUIA PpELICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh IMOHATHUSAMHU: MHOIOWIEH OT OJHOM INEepEeMEHHOM,
MHOTOWIEH C ILenbIMU Ko3(ppUIMeHTaMi, KOPHH MHOTOWIEHa, MIPUMEHSTh
JIEJIEHNE MHOTO4YIEHAa HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOO/IHO ONEpPUPOBATHh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpPaBHEHMH,
MaTpuLa, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TIeOMETPUYECKUH CMBICI,
WCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4YEeHUS,
IIPUMEHATh ONPEACIIUTENIN Ul PELIEHUs CUCTEMbl JIMHEHWHBIX YpPaBHEHUH,
MOJIEJINPOBAaTh PEAJIbHbIE CUTyalluH C IIOMOLIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCIIEIOBATh IMOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPENEIIUTEIIEH,
WHTEPIIPETUPOBATH IOJIyYEHHBIN pPE3yJIbTAaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBMM C KOPHSIMH [UIsi TMPeoOpa3oBaHUs
BBIPAKECHN;

BBINOJIHATH MpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUMN, COJIEPIKALINX CTEIICHH C
palMOHAIBHBIM ITI0KA3aTEIIEM;

UCIOJIb30BaTh CBOICTBa aorapupmMoB LISt npeoOpa3zoBaHus
J0rapu(pMUYECKHUX BBIPAKEHUN;

cBOOO/IHO OMNEpUPOBATh MOHATUSMU: HppalOHAIbHbIE, MOKa3aTelbHbIE U
Jorapu(MUUYECKHEe YPAaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIBIO PABHOCHIIBHBIX
MIEPEXO0JIOB WIIA OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYJIIBI JUTsl MpeoOpa3oBaHms
TPUTOHOMETPHUUECKUX BBHIPAKCHHI;

CBOOOJHO ONEPUPOBATH TMOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHUE,
NPUMEHATh  HEoOXoaumble  (HOPMYJIBI  JIJII  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJICIMPOBAaTh peajbHBIE CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKCHUSI, YpPaBHEHHS, HEPaBEHCTBA IO YCJIOBHIO 3aJadd, WCCIICIOBAThH
MOCTPOEHHBIE MOJIEJIH C UCIIOIH30BAHUEM alllapaTa ajlreopshl.

DyHKUUM U TPpapuKu:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUK, KoMMo3uius GyHKIuUA, Tpaduk QyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpaukoB (PyHKITUI;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOMKECTBO
3HauYeHUH (QYHKIWH, HYJIH QYHKIIUH, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOHO OIEpUPOBaTh TMOHATHUSMH: UETHBIE W HEYETHBIE (DYHKIINH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIMM, HauOOJblIee MU HaUMEHbIIEe 3HauYeHHe (QYHKIMH Ha
MIPOMEKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CTENEHHAss (QYHKIMSA C HATYpalbHBIM U
IeIbIM TIOKa3zaresieM, rpaduk CTENeHHOW (YHKIMH C HATYPAJIbHBIM H IIEITBIM
nokasarenieM, rpaduk KOpHS N-Oi CTemeHW Kak (yHKIHH OOpaTHOW CTENEHHU C
HATypaJbHBIM TMOKa3aTeJIeM;

ONEepUpOBaTh TOHATUSMU: JUHEHHAs, KBaJpaTU4yHas U JPOOHO-JIMHEHHAs
(GyYHKIIUH, BBITIOJHATH YJIEMEHTAPHOE UCCICAOBAHNE B IIOCTPOCHHUE UX TPa(UKOB;

CBOOOJHO OMEPHPOBATH MOHATHUSMHU: TOKa3aTeNIbHAsI W JorapupMuyIecKas
GyHKIMHA, UX CBOWCTBA U TpaUKH, HUCIOIH30BaTh MX TPAPUKUA IJIS PEIICHHUS
YPaBHECHUI;

CBOOOJHO ONEPHUPOBATh TOHATHSIMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUN YUCIIOBOTO apTyMEHTA;

UCIOJIb30BaTh rpaduku (GYHKIMA JJIS  HWCCIENOBAHUS TPOILIECCOB M|
3aBUCUMOCTEH TIPU PENICHUH 3aJlad U3 APYTHX YUEeOHBIX MPEIMETOB W PEaTbHOMN
YKU3HH, BBIpaXXaTh (OPMyJIaMHu 3aBUCUMOCTH MEXKy BEIMYNHAMU;

Havana maTeMaTH4ecKOro aHaJIu3a:

CBOOOJHO ONEPHUPOBATH TOHATHAMU: apuPMETHUECKass M T'e€OMETpUYeCKas
mporpeccusi, 06CKOHEYHO yOBIBArOIasi TEOMETPUUECKasl TIPOTPECCHs, TUHEHHBIN U
AKCIIOHEHITUATBLHBIN POCT, (OpMyJIa CIOXKHBIX MPOIEHTOB, UMETh TPEICTABICHUE
O KOHCTAaHTE;

WCITIOJIB30BaTh IPOTPECCUHU IS PEIICHUs peadbHBIX 3aJad IMPUKIATHOTO
XapakTepa,



cBOOO/IHO ONIEPUPOBATH MOHATUAMU: TTOCIIEIOBATENLHOCTD, CIIOCOOBI 3a/1aHuUs
NIOCJIEIOBATENIbHOCTE, MOHOTOHHBIE M OIPAaHUYECHHBIE IOCIEAOBATEIBHOCTH,
MIOHUMATh OCHOBBI 3apOXKIEHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OCCKOHEUYHO MAJIbIX;

CBOOOIHO OMNEPHPOBATh TMOHSATUSMHU: HENpPEPbIBHbIE (DYHKIHMHU, TOYKHU
paspsiBa rpaduka GyHKIUNA, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJIHO OMEpHpPOBaTh MOHATHEM: (YHKIUS, HEMpEpbIBHAS Ha OTpPE3KE,
IPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUH ISl peLICHUs 3a/1a4;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMH: TIEpBasi M BTOpas MPOU3BOJHBIC
(byHKUMH, KacaTelbHas K rpaduKy QpyHKIUY;

BBIYHCIIATh ITPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO M KOMIIO3UIUU
IBYX (DYHKUUH, 3HATh IPOU3BOJIHBIE 3JIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN U (U3MYECKUN CMBICT MPOU3BOJHON ISt
peneHns 3a1ad.

MHoxecTBa H JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  IMOHATUSMHU:  MHOXKECTBO, ONEpaluud  Hajl
MHOECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJisl ONMCaHUs PEajbHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: OIPEICICHHE, TEOpEMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, T0KA3ATEINbCTBO, PABHOCHIIBHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xonmy oOyuyenuss B 11 kjacce oOydYarouuiics MOJYYUT CIIETYIOLIUE
NpEeIMETHbIE PE3yJIbTAaThl IO OTACJIbHBIM T€MaM paboyell MmporpaMmbl y4eOHOTO
Kypca «AnreOpa U Hadyajla MaTEMaTUYECKOTO aHATN3a»:

Yucia ¥ BbIYHCICHHSA:

CBOOOJTHO OMEpUpPOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJBIX YUCEJ, MCIOJIb30BaTh NMPU3HAKU JEIUMOCTH
nensix yucen, HOJl n HOK HaTypasibHBIX ymMcen s peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOJIHO ONEpHUpOBAaTh IMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBaTh
HaTypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJTHO OIEpUPOBATh MOHATHUAMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpME, BBINOJIHATh apU(PMETUUECKUE ONEpaluid ¢ HUMU U
n300paxkaTb Ha KOOPJAMHATHOM IMJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEpUPOBATH MOHATUSAMU: HppPAIMOHANbHbBIE, MOKAa3aTEIbHBIE U
Jorapu(MHUUYECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUICHUS C  I[OMOIIBIO
PaBHOCWIBHBIX IIEPEXO0/I0B;

OCYUIECTBJISTH OTOOpP KOpPHEM TpU pElIEeHUHW TPUTOHOMETPUUECKOTrO
YPaBHEHUS;

CBOOO/IHO OIEpPUPOBaTh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEOOXOAuMble (OpMYJbl  JUIsi  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH PAlMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jgorapu(MUYECKUX YPaBHEHUM U HEPABEHCTB;

pelarb palOHAIIbHBIE, UPPALMOHAJIBHBIE, II0Ka3aTEeIIbHBIE,
jJorapuMUYecKue U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COJZIepIKaIle MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduyecKue METOIbI JUIsl PEeIICHUs] YpaBHEHUI U HEPABEHCTB, a
TaKXKe 3aJ1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBAaTh peajbHbIE CUTyallMd Ha $3bIKe anreOpbl, COCTABISTH
BBIPAXXCHUs, YPAaBHCHHUSA, HEPABEHCTBA U HX CHUCTEMBI [0 YCIOBHUIO 3aJayd,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEM C HCIOJIb30BAHUEM aliapara anreopsl,
WHTEPIIPETUPOBATH IOJyYEHHBIN pE3yIbTaT.

DOyHKUUHA U TpaduKu:

CTPOUTHh TpaUKU KOMIO3UIMM (QYHKIUH C IOMOIIBIO 3JIEMEHTapHOIO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh T€OMETpUYECKHE O00pa3bl ypaBHEHUH W  HEpPABEHCTB Ha
KOOPJMHATHOU IJIOCKOCTH;

CBOOOJIHO  ONEpPUPOBaTh MOHATUSAMU: TIpa@UKU TPUTOHOMETPUUECKHUX
byHKIU;

OPUMEHATh (QYHKUMU JJI MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCcKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl UCCIIEN0BaHMsI (DYHKIIMU Ha MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOJUTh HauOOJbIIee U HAUMEHBIIEE 3HAaUeHUs (DYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

UCIIOIB30BaTh NPOU3BOAHYIO JUIsI HAXOXKACHUS HAWIIY4IIEro pELICHUs B
IPUKIJIAJHBIX, B TOM 4YHUCJIE€ COLMAJIBbHO-DKOHOMMYECKUX, 3ajadax, i
ONpPEJENCHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3alaHHOro (GopMyson uiu
rpadukom;



CBOOOHO OMEpHUPOBATH TOHATHIMHU: TEPBOOOpa3Hasi, OMpPEHCIEHHBIH
WHTErpajl, HAXOJWTh IEPBOOOpPA3HBIC AIIEMEHTAPHBIX (DYHKIIUH ¥ BBIYUCIATH
uHTerpan no popmyne Herorona-JIeionuna;

HaXOJUTh TUIOIIA U MJIOCKUX (PUTYp U 00BEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUHA HA IPUMEPE
coctaBiieHUs U PepeHINAIbHBIX YPaBHECHUI;

pelarh MPUKIAIHbIE 33Ja4¥, B TOM YHUCIE COLUUAIBHO-DKOHOMUYECKOTO M
bu3nUecKoro xapakrepa, CpeJICTBaMA MaTEMAaTHUYECKOTO aHaJn3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3iesioB U TeM duekTpoHHbIe (LM (POBbHIE)
n/n NMPOrpamMMbl Bcero Konrpoxbbie o0pa3oBaTe/IbHbIC PECYPChI
padoThI

MHOK€eCTBO AEHUCTBUTEIBHBIX YHCEIL.
MHorounensl. PalinoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBbI JIMHEUHBIX
ypaBHEHUH
Oynkuun u rpapuku. CreneHHas GyHKIUS ¢ 12 1
LEeJIbIM MOKa3aTeIeM
ApudmeTrdeckuii KOpeHb N-0if CTETICHHU. 15 1
HppanroHanbHble ypaBHEHUS
[TokazarenpHas Qynkmwms. [TokazareapHbIe 10 1
ypaBHEHUS
Jlorapudgmuueckast QyHKIUS. 18 1
Jlorapudmuueckue ypaBHEeHUS
TpUroHOMETpUUYECKHUE BBIPAXKEHUS U 9 1
ypaBHEHUS
[locenoBarenpHOCTH U IPOTPECCUH 10
HenpepsiBabie ¢pynkiuu. [IponsBoanas 20
[ToBTOpEeHmE, 0600IIEHUE, CHCTEMATH3AIIH 5 )
3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10




11 KJIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHMe pa3/ieioB U TeM duekTpoHHbIe (LM (POBbHIE)
n/n NMPOrpamMMbl Bcero Kourpoasurie o0pa3oBaTe/ibHbIE PeCypChl
padoThI

I/ICCJ'IC,[[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1

MPOU3BOIHON

[TepBooOpa3Has u HHTETpaI 12 1

I'paduku TpUroHOMETpHUECKUX (HYHKIHHA. 14 1

TpuronomeTpruyeckrue HepaBeHCTBA

WppanmonanbHble, TOKa3aTENbHbIE U 24 1

norapudMuyeckre HepaBeHCTBA

KomrnekcHbie uncna 10

HarypanbHble u nensle yucia 10

Cucrembl palliOHaIbHBIX, HPPALUOHATBHBIX

MOKA3aTeJbHBIX U JIOTrapu(PMUUECKUX 12 1

ypaBHEHUH

3amauun ¢ mapameTpamu 16 1

HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AINS 16 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10






HOYPOYHOE IINTAHUPOBAHHUE
10 KJTIACC

Ne i/

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTpoJbubie
padoThbI

DJIEeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

10

MHOXeCTBO, onepaluy HaJ MHOKECTBAMH 1
HX CBOMCTBA

Juarpammebl Diinepa-Benna

[IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
amnmnapata JijIsl peleHus 3a1a4
Panmonansabie yncina. OOBIKHOBEHHEIE U
JECSITUYHBIE TPOOH, TPOLIEHTHI,
OCCKOHEYHBIC TTEPUOIMUECKHIE TpoOH
Panunonansusie yncna. OOLIKHOBEHHBIE U
JECATUYHBIC TPOOH, TTPOIICHTHI,
OCCKOHEYHBIC TTEPUONUECKIE TpoOH
[Tpumenenue apobeii 1 IPOIEHTOB IS
pelieHus: MPUKIaTHBIX 33124
[Ipumenenue npoOeii U MPOLIEHTOB TS
peuieHus: NpUKIaaHbIX 33134
HewcTBuTenbHble yncia. PanmoHanbHbIe U
HppaIOHATILHBIE YHCIIa
Apudmernueckue oneparyu ¢
IEHCTBATEIbHBIMHU YACIAMU

Moaynb AEMCTBUTENBHOTO YUCIIA U €T0
CBOMCTBaA



11

12

13

14

[TpubnmxEHHBIE BRIYUCIICHUS, TIPaBUIIA
OKpYTJICHUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OCHOBHBIE METO/IbI PEILIEHUS LETbIX U
IpoOHO-PALMOHATBHBIX YPaBHEHUHN U
HEPABEHCTB

OCHOBHBIE METO/IbI PEIIEHUS LEbIX U
JIpOOHO-pallMOHANLHBIX YPAaBHEHUN U
HEPaBEHCTB

OcHOBHBIE MCTOJbI pCHICHUSA LCJIbIX U
JIpOOHO-pallMOHANILHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17
18

19

20

21

MHOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOrO4JIEHa HA MHOTOWIEH C
octaTtkoM. Teopema bezy

MHOro4IeHBI C LEeNbIMH KOAPPHUIIUEHTAMH.
Teopema Buera

Pemienue cucteM TUHEHHBIX ypaBHEHUN
Pemrenne cucteM TUHENHBIX YpaBHEHUN
Marpuna cucTeMsl JMHEUHBIX YPaBHEHUN.
Ornpenenurens MaTPULBL 2X2, €T
re€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €T0 3HAYCHUS

Onpexnenurens MaTPULBL 2X2, €T0
T€OMETPUYECKUM CMBICII U CBOMCTBA;
BBIYHCIIEHUE €TI0 3HAYCHUS

[IpuMeHeHue onpenenuTens s peLeHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUU



22

23

24

25

26

27

28

29

30

31

32

PerreHne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI
Pemenne npukianHbpIX 3a1a4 ¢ TOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU
Kontponbnas pabota: "PanmonansHbie
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI

JINHEWHBIX ypaBHEHUN"

OyHKIHS, CIOCOOBI 3aJaHus (PYHKIIHH.

B3aumno obOpatnbie pynkiun. Kommnosumus

byHKIUH

I'padux GyHKIMU. DIEeMEHTapHbIE
npeoOpa3zoBanus rpadukoB GyHKUINN
Ob6nacTh ornpeneaeH sl © MHOKECTBO
3HaueHu# Qpynkuuu. Hynu yHkuum.
IIpoMexyTKH 3HaK IIOCTOSTHCTBA
UéETHble 1 HEUETHBIE PYHKITUH.
[Tepuoanueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIMH

MakcuMyMBbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee u HaMeHbllIee 3HaUCHNE
(GyHKIIUY Ha IPOMEKYTKE

Jluneiinas, KkBaJipaTHUHasi U IPOOHO-
nuHeHHas QyHKIH

3HeMeHTapHOC HCCIICAOBAHUC U ITIOCTPOCHUC

rpaduKoB 3THX (PYHKLIUI

9J'IGMCHT3pHO€ HUCCIICA0OBAHUEC U ITIOCTPOCHUC

rpaduKoB ATUX PYHKIUN

33

Crernens ¢ IICJIBIM TOKa3aTeneM. buaom



Hrrotona

CreneHs ¢ LIeJIbIM MoKa3aTesieM. buHoMm

34 Herotona

35 CrenenHast QyHKIUS C HATYPaJIbHBIM H
1enbIM noka3aTeneM. E€ cBoiicTBa u rpaduk

36 Kontponbnas pabora: "Crenennas
¢yukuus. E€ cBolicTBa u rpagux"

37 ApudmeTrnueckuii KOpeHb HATYpaTbHOM
CTEIIEHU U €T0 CBOWCTBA

38 Apudmernueckuii KOpeHb HATYpaIbHOM
CTENIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHIA,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [Ipeo6pa3oBaHus YUCIOBBIX BBIPAKEHUIH,
COJIEpIKalMX CTETIEHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BHIPAKEHHIA,
COJIeprKalliX CTETNIEHU U KOPHU
WppannonansHelie ypaBHeHHs. OCHOBHbBIE

42 METO/Ibl PEIIECHUS UPPALMOHAIBHBIX
YpaBHEHUN
WppannonaneHele ypaBHeHUs. OCHOBHbBIE

43 METO/bl PELICHHS UPPALMOHAIBHBIX
YpaBHEHUN
Wppanmnonansueie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PELIECHUS UPPALMOHATIBHBIX
ypaBHEHUI

45 PaBHOCUIIBHBIE TEpEXObI B PEILICHUN

UppalMOHATIBHBIX YpaBHEHUI




PaBHOCHIBHEBIE NEepexXoabl B pCIICHUN

46 MppaLMOHATIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE TIEPEXOIbI B PEILICHUN
UppanoHaIbHBIX YPaBHEHHUH

48 PaBHOCUIIBHBIE TEPEXOIbI B PELLICHUN
MppalMOHATIBHBIX YpaBHEHUI
CaoiicTBa 1 rpauk KOpHs N-0ii CTeNeHU

49 KaK YHKIHH 0OpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM
CgoiicTBa 1 rpaduK KOpHS N-0i CTeTICHU

50 Kak (QyHKIIMH 00OpaTHOM CTETIeHH C
HaTypaJIbHBIM MOKa3aTelleM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHsI N-ol creneny. MppannoHanbHele
ypaBHeHus"

59 CreneHsb ¢ palMoHaJIbHBIM MTOKA3aTEeNIEM U
e€ CBOMCTBA

53 CreneHsb ¢ palMoOHaJIbHBIM [IOKA3aTEJIEM U
e€ CBOMCTBA

54 CreneHsb ¢ paloHaIbHBIM MTOKA3aTeNIeM U
e€ CBOMCTBA

55 [TokazarenbHast pyHKIMSI, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMHA 115
pellIeHNs] ypaBHEHUI

57 Hcnonk3oBanue rpaduka GyHKIUU AT
peLIeHUs ypaBHEHUI

58 [TokazarenbHble ypaBHeHUSI. OCHOBHBIE




METO/IbI PELIEHUS IMOKA3ATENBHBIX
YpaBHEHUU

[TokazatenbHble ypaBHeHHs. OCHOBHBIE

59 METO/bI PEIICHHS OKA3aTEIbHbIX 1
yYpaBHEHUH
[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE

y

60 METO/bI PEIICHHS TTOKA3aTeIbHbIX 1
ypaBHEHUN

61 KonTponbhas pabora: "[lokazarensHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHHS"

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudwm uncna. CBoiicTBa norapudma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecaTHYHBIC U HATYypaJIbHBIC JOTAPU(PMBI 1

66 ECATUYHBIC U HATYPaTbHBIE JIOTAPUPMBI 1

y

67 [IpeobpazoBanHue BBIpaKEHUN, CONEPKAIITIX 1
sorapupmbl

68 [IpeobpazoBanHue BBIpaKEHUMN, COIEPKAIITIX 1
Jorapu@msl

69 [IpeoOpazoBanue BEIpaXKEHUH, COIEPIKALITUX 1
JorapupmMsl

70 Jlorapudmuueckas GyHKIHs, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckas GyHKIHS, €€ CBOWCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIMU 115 1

peuieHusl ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIMU 115

73
peleHus ypaBHEHHHA
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METO/bI pelIeHus JTorapu(MUIECKUX
yYpaBHEHUH
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

75 METO/bI PEIICHUS JIOTAPUPMUIECKUX
ypaBHEHUN
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl pelIeHUs Jorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TEPEXObI B PELLIEHUN
JorapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TEPEXO/IbI B PELIEHUN
JorapupMHUUECKUX ypaBHEHUN

79 KonTponbnas pabora: "Jlorapudpmuueckas
¢dbyukams. Jlorapudpmudeckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCJIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC
YHCIIOBOTO apryMEHTa

89 ApKcuHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHyC, apKKOCUHYC U apKTaHI'€HC
YHCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OIpeeIEHUE TPUTOHOMETPHUUECKHUX

(YHKIMH 9UCIOBOTO apryMeHTa



Tpuronomerpudeckas OKpy>KHOCTb,

85 OTIpeieNIeHue TPUTOHOMETPHUICCKHIX 1
(YHKIMH 9HCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE POPMYJIBI 1

88 OcCHOBHBIE TPUTOHOMETPUUECKHE POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUYIECKHE (POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIpaKCHUN

o1 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpaKCHUN

92 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

03 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIpaKEHUN

94 Pemienne TpUroHoMeTpHUUECKUX ypaBHEHUH 1

95 Pemenne TpuroHoMeTpU4ECKUX YpaBHEHHUU 1

96 Pemenne TpUroHOMETpUUECKUX YpaBHEHUI 1

97 PemreHne TpUroHOMETpUYECKUX YPaBHEHUM 1

98 Pemennie TpUroHOMETpUUECKUX YpaBHEHUI 1

99 Pemrenre TpuroHoMeTpUYECKUX YpaBHEHHIM 1

100 Pemennie TpUroHOMETpUUECKUX YpaBHEHUI 1
Kontponbnas pabora:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHUS "

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS 1

nocienoBaTelbHOCTEN. MeTon



MaTeMaTH4eCKOM HWHAYKIUN

MOHOTOHHBIE U OI'paHUYCHHBIC

103 rmocJe1o0BaTeIbHOCTH. McTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmerrnueckas mporpeccus

105 I'eomerpuueckas mporpeccus

106 beckoneuHo yObIBaromias reoMeTpuieckas
nporpeccus

107 CyMMma OeckoHEeYHO yObIBaromen
TF€OMETPUYECKON ITPOTrPECCUH

108 JIMHEWHBIN U YKCIIOHEHIMAJIBHBINA POCT.
Hucno e. DopMya CI0KHBIX MPOLEHTOB

109 JIMHEWHBIN 1 SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmya cloKHBIX TPOIEHTOB

110 Hcnonb30BaHne Iporpeccuu JIisl perieHus
peaJIbHBIX 3a]a4 NMPUKJIAJHOTO XapaKTepa

111 KonTponbHast pabora:
"[locenoBarenpbHOCTH U IpOrpeccuu”

112 HenpepriBHble (yHKIIMU U X CBOWCTBA

113 Touka pa3peiBa. ACUMITOTHI TPaUKOB
byHKIUH

114 CgoiicTBa yHKIIUN HETIPEPHIBHBIX Ha
OTpE3Ke

115 CaoiicTBa GyHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEpPBAJIOB JJIsl pELICHUS

HEpPABEHCTB




Merton HWHTCPBAJIOB JIs1 pCHICHUA

117
HEPaBEHCTB

118 MeTtoa UHTEPBAJIOB JUIsl pELLICHUS
HEpPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUHN 115 peteHus 3a1a4

120 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKUIMN 1715 pelIeHus 3a1aq

121 [lepBas u BTOpast Npou3BOHbIC PYHKLIIUU

122 Onpenenenne, reOMETPUIECKUI CMBICIT
MIPOU3BOJHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOJAHOM

124 YpaBHeHHE KacaTeIbHOU K rpaduKy
byHKIIHI

125 VYpaBHEHHE KacaTebHOU K TpauKy
byHKIIN

126 [Tpou3BoiHBIE NIEMEHTAPHBIX (PYHKIUH

127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PyHKINH

128 [Ipou3BoHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIUN

129 IIpon3BosHas cyMMBl, IPOU3BECHHUS,
YaCTHOT'O ¥ KOMIIO3UIMU (YHKIUN

130 ITpon3BonHas cyMMBl, IPOU3BEICHHUS,
YaCTHOTO U KOMIIO3UIMU (QYHKIUN

131 Konrtponsnas padora: "[IponzBoanas”

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS



3HaHui: "YpaBHeHus"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

133 . 1
3HaHui: "OyHKIUN"
134 Wrorosas koHTpoJbHas paboTa 1 1
135 Htorosasi KOHTpOJIbHAsA paboTa 1 1
136 HOBTOPCHI/IG, 000011eHre, CUCTEMAaTH3ALHS 1
3HAHWH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10



11 KJIACC

Ne i/

Tema ypoka

[IpuMeHeHne npou3BOIHOMN K
UCCIIeI0BaHUIO (DYHKIMH HAa MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne Npou3BOIHOM K
UCCJIEIOBAaHHIO (PYHKIIMI HA MOHOTOHHOCTb
1 DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
UCCIIEIOBaHMIO (DYHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTpoabhbie
padoThbI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[IprmeHeHre Npou3BOIHOMN K
UCCJICIOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTb
U DKCTPEMYMBI

[IpuMeHeHne MPOU3BOJHOM K
UCCIeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeHeHre npou3BOIHOMN K
UCCJIEIOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxnenne HanOOIbIIErO U
HAaMMCHBIIIETO 3HAYCHUS HEMPEPBIBHOM
(GyHKIIMMA Ha OTPE3KE

Haxoxnenne HanOoIbIIETO U



10

11

12

13

14

15

HAaUMEHBILIEr0 3HAUYEHUS HENPEPBIBHOM
(GYHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOoJIbIero u
HAaUMEHbIIIETO 3HAYEHUS HETIPEPHIBHOM
(GyHKLIUHU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIIETO U
HaWMEHBIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOoIbIIErO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
GyHKIIMHA Ha OTPE3KE

Haxoxxnenue HanOOJIBIIIETO U
HAaMMEHBIIIETO 3HAYCHUS HEMPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

[IpumeneHne npou3BOIHOM IS
HAXOKJEHUSI HaWJTy4Ilero pelieHus B
MPUKIAIHBIX 3a/1auax

[Ipumenenre npou3BOIHON JJIs
Hax0JACHUS HAWIYUIIEro PEIICHUS B
NPUKIAAHBIX 3a/1ayax

[IprmeHeHre npou3BOIHOMN AJIst
OTIpeIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOr0 POpPMYIIOii WK
rpaduKoM

16

[IpuMeHeHne Mpou3BOHOM IS
OIIpEJIEJIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOTro (pOopMyJI0i UiH
rpaduKom



17

Komnozunus GyHkuumit

18 Kommnoszunus ¢yHkiuit

19 Kommnosurus ¢hyHKIuit

20 ['eomeTpuyeckue 00pa3bl ypaBHEHUI Ha
KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpa3sl ypaBHEeHUI Ha
KOOPAMHATHOW INTIOCKOCTH

99 KontponsHas padora: "MccnenoBanue
(GYHKIMI ¢ TOMOLIBIO TPOU3BOIHON"

93 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITAN.
[IpaBuna HaX0XKIECHHS TEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe AMeMEHTAPHBIX (HYHKITHIA.
[IpaBuna HaXx0XIEHHS TEPBOOOPA3HBIX

26 Nurerpan. I'eoMeTprUdeCcKuii CMBICI
UHTerpala

97 Boruncnenue onpenenéHHOro HHTerpasa mno
dbopmyne Hetotona-Jleitbuuia

28 Beruucnenue onpenenéHHoro MHTerpaa 1o
dopmynie Herorona-Jleitbnuma

29 [TpumeHeHre uHTerpaia A HaX0XKICHUs
TUTOIIA IeH TUIOCKUX QUryp

30 [TpumeHeHre uHTerpaia A HaXO0XKICHUs
00BEMOB r€OMETPUYECKHX Tell

31 [Ipumeps! perienuit qudepeHaIbHbIX

ypaBHEHUH




[Tpumeps! perenuit uddepeHaIbHbIX

32 .
ypaBHEHHI
MaremaTndeckoe MOICITHPOBaHNE

33 pEAIBHBIX IPOLECCOB ¢ MOMOLIBIO
muddepeHIMatbHbIX ypaBHEHUN

34 Kontponbnas pabdota: "[lepBoodpasznas u
uHTerpan”

35 Tpuronomerpuiecknue GyHKINHU, HX
CBOIcTBa U rpaduKu

36 TpuronomeTpuueckue GYHKINH, HX
CBOWCTBA U TpapuKu

37 TpuronomeTrpuueckure GYHKINH, HX
CBOMCTBA U rpaduKu

38 Tpuronomerpuieckne GyHKINHU, HX
CBOMCTBA U rpauKu

39 TpuronomeTpuueckre GYHKIHH, HX
CBOWCTBA U TpapuKu
OT160p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH C IOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

42 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

43 OT100p KOpHEH TPUTOHOMETPUYECKHUX

YPaBHEHUH C TOMOLIBIO



TpHFOHOMCTpH‘-ICCKOﬁ OKPYKHOCTHU

Pemenue TPUTOHOMCTPUICCKHUX

44
HEPABEHCTB

45 Pemenue TpuroHoMeTprUYeCKIX
HEPaBEHCTB

46 Pemennie TpuroHOMeTpHUUECKUX
HEPABEHCTB

47 Pemennie TpUroHOMeTpHUUECKUX
HEPABEHCTB
Kontponsnas padora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKITUH.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METOIBI PEIICHUS
MOKA3aTEIbHBIX HEPABCHCTB

50 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTEIbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTENIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS
MOKA3aTEIbHBIX HEPABCHCTB

53 OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB

56 OCHOBHBIE METOIbI PEIICHUS

norapu(pMHUUECKUX HEPABEHCTB



OcHOBHBIC MCTOAbI pCHICHUSA

> UpPAIMOHATILHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PEILICHUS
UppalMOHATIBLHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IBI PETICHHSI
UpPPAIMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UPPAIMOHATILHBIX HEPABEHCTB
61 I'padnueckue MeTo bl peLIeHus
UppalMOHATIbHBIX YPaBHEHHM
62 I'paduueckue MeTOIBI pemICHNUs
UppalMOHATIBHBIX YPaBHEHHMA
63 I'paduueckue MeTobI peLIeHUs
IIOKa3aTeJIbHBIX YPaBHEHUI
64 I'paduueckue MeTobI peLIeHUs
MOKa3aTEIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIBI penICHNUS
Jorapu(pMUUECKUX yYpaBHEHHIA
66 I'paduueckue MeTobl peLeHus
norapu(pMHIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX HEPABEHCTB
I'paduueckue MeTOIBI penICHNUS
68 MOKAa3aTeJIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUN
I'padmyeckue MeToabl pemeHus
69 NIOKA3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

71

72

73

I'paduueckue MeTo bl peLIeHUs
MOKA3aTeJIbHBIX U JIOrapu(pPMUYECKUX
HEPABEHCTB

I'paduueckue MeTo bl peLIeHus
MIOKA3aTeIbHBIX U JIOTapu(PMUUECKUX
HEPABEHCTB

KonTtponbHas pabora: "UppanuonanbsHeIe,
MoKa3aTeNbHbIE U JorapuMuueckue
HepaBeHCTBA"

KommnuiexcHbie uncna. Anredpandeckas u

TpUTrOHOMETpHUUYecKas (HOpPMbI 3aITUCH
KOMILJIEKCHOTO Yncia

74

75

76

77

78

79

80

KommniiekcHbie uncna. Anredpandeckas u
TpUTrOHOMETpHUUEecKas (HhOPMbI 3aITUCH
KOMIUICKCHOT'O YHCIIa

ApupmeTndecKue ornepary ¢
KOMIIJICKCHBIMHA YU CJIaMU

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

N3o0paxenne KOMIJIEKCHBIX YHACEI Ha
KOOPJAMHATHOW INIOCKOCTH

N306pakeHne KOMIUIEKCHBIX YUCEN Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopau N-oii ctenenu us
KOMILJIEKCHOT'O 4nCia

®opmyna Myaspa. KopHu N-oii cteneHu u3
KOMIUIEKCHOI'O YHCila

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId



82

83
84

peiCHUus (bI/ISI/I‘-ICCKI/IX U TCOMECTPUUICCKUX
3aaa4

KonTtponbsHas pabora: "KomriekcHbie
yucna"

Harypasbnsle u niensie yncna

HaTypaJ'IBHLIe H OCJIBIC YHCJIa

85

86

87

HpI/IMeHeHI/IC IMPU3HAKOB JCIUMOCTH LEJIBIX
YHUCCJII
HpI/IMCHeHI/Ie IMMPU3HAKOB JCIUMOCTHU LEJIBIX
YHUCCJI

[IpuMeHeHne npu3HaKOB JETUMOCTH LIEIbIX
gucen: HOJl u HOK

88

89

90

91

92

93

94

[IpuMeHeHne MPU3HAKOB JETMMOCTH LEITBIX
yucen: HOJL u HOK

HpI/IMCHeHI/Ie IMPU3HAKOB JCJIUMOCTHU LEJIBIX
YUCCII: OCTATKH IO MOIAYJIIO

HpI/IMCHCHI/Ie MMPU3HAKOB JCIIUMOCTHU LEJIBIX
YUCCII: OCTAaTKH IO MOIAYJIIO

HpI/IMeHeHI/IC MMPU3HAKOB JCJIUMOCTHU LEJIBIX
qrcen: anroput™ EBKuna st pereHust
3aJa4 B IEIIBIX YUCIIAX

KonTponbras pabota: "Teopust menbix
yucen"

CucreMa U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCHIbHBIE CHCTEMEBI M CUCTEMEI-
CJICACTBUA

Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-



CIICACTBUA

OCHOBHBIE MCTOJbI PCHICHHA CUCTCM U

95
COBOKYITHOCTEH pallMOHANIbHBIX YPABHEHUI

OcHOBHBIE MCTOABI pCHICHUSA CUCTEM U
96 COBOKYITHOCTEH HpPaIMOHATBHBIX
ypaBHEHUH

97 OcHOBHbBIC MCTOABI pCIICHUSA CUCTCM U

COBOKYIIHOCTEM IMOKAa3aTEIbHbIX YPABHEHUN

OcHOBHbBIC MCTOAbI pCICHUSA CUCTCM U

98
COBOKYITHOCTCH ITIOKA3aTCIIbHbIX YPABHCHHUU

OCHOBHBIE METOJIBI PEIICHUS CHCTEM U
99 COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

OcHOBHEBIE MCTOABI pCHICHUSA CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumeHeHne CUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3a7ad U 3a7a4 U3

101 pa3IuyYHbIX 00JacTel HayKu U pealbHON
YKU3HU, UHTEPIPETALUs TIOTYyYEHHBIX
pe3yJIbTaToB

[IpumeHeHne cucTeM K pelIeHUI0
MaTeMaTHUYECKUX 3aJ1a4 1 3a]1a4 U3

102 pa3IMyYHbIX 00JacTel HayKu U pealbHOMN
KHU3HH, UHTEPIPETALNS TIOTYICHHBIX
pe3ynbTaToB

103 [IprMeHeHre HEpAaBEHCTB K PEILICHUIO

MaTeMaTUYECKNX 3a7a4d 1 3a7a4d U3




pas3IMYHBIX 00JIaCTe HAYKH U peabHOM
YKU3HU, UHTEPIPETALUs TOTYyYEHHBIX
pe3yIbTaTOB

KontponsHas pabdora: "Cucremsl
palOHaIbHBIX, UPPALUOHAIBHBIX

104
MIOKA3aTeNbHbIX U JIOrapu(pMUUECKUX
ypaBHEeHUI"

105 PannonaneHble ypaBHEHHs ¢ TapaMeTpaMu

106 PanmonaneHbIE HEpaBEHCTBA C
napameTpamu

107 PannonaneHble cucTeMsbl ¢ napaMeTpamu

108 WppanuoHaibHble ypaBHEHUs, HEPaBEeHCTBA
C rmapaMeTpaMu

109 WppanuoHanbHbie CHCTEMBI C TapaMeTpaMu

110 [loka3zaTenbHbIE YpaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

113 JlorapudmMuueckue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpuieckrue ypaBHEHUS C
napameTpamu

115 TpuronomeTpuieckrue HepaBEHCTBA C
napameTpamu

116 Tpuronomerpuueckue CUCTEMBI C
napameTpamu

117 [TocTpoenue u ucciaenoBaHNE



118

119

120

MaTeMaTUYECKUX MOJIEIIEN peaIbHBIX
CUTYallHil C MOMOIIBIO YPABHEHUH C
napaMeTpamu

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTyalUH C IOMOILBIO CUCTEM YPaBHEHUI €
napaMeTpamu

[TocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTyalUH C IOMOILBIO CUCTEM YPaBHEHUI €
napaMeTpamu

KonrtponbHas pabora: "3anauu ¢
napamerpamu"

121

122

123

124

125

126

127

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. CUCTEMBI
ypaBHEeHUI"

[ToBTOpEeHME, 0000ITIEHUE, CHCTEMATH3AIIHS
3HaHuii: "HepaBencrtna"

[ToBTOpenue, 0600IIEHNE, CHCTEMATU3AIUS
3HaHuil: "HepaBencrsa"

[ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIUS
3HaHui: "HepaBencrsa"

[ToBTOpEHME, 0000IICHUE, CHCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u e€ npumeHeHue"



[ToBTOpenue, 06001IeHNE, CCTEMATH3AIUS

128 o - " 1
sHanuii: "[Ipon3BoaHas u e€ mpuMeHeHue

129 [ToBTOpEHME, 0000ITIEHUE, CHCTEMATH3AIIHS 1
3HaHui: "[IponsBoaHas u e€ npumeHeHue"

130 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "VIHTErpan u ero npumMeHeHue"

131 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyukun"

132 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "OyHkun"

133 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkun"

134 Hrorosas KOHTpOsIbHAs paboTa

135 HroroBasi KOHTpoOJIbHAs paboTa

136 HOBTOPGHI/IG, 0000111eHHe, CUCTEMAaTHU3aIIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYHEHUKA

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHAJIN3a; YIIIyOJIeHHOE
obOyuenue, 10 knacc/ Mepznsik A.I'., Homuporckuii JI.A., [TonskoB B.M.; non
penakiueit [Togonsckoro B.E., O61iecTBo ¢ orpaHuYeHHOM OTBETCTBEHHOCTHIO
Nznarensckuii neatp «BEHTAHA-I'PA®»; AkurionepHoe 001IeCTBO
«M3marenscTBO «IIpocBemenne»

* Maremartuka. Anrebpa 1 Hauajga MaTeMaTUYECKOr0 aHAJIN3a; YIIyOJIeHHOe
oOyuenue, 11 knacc/ Mepznsik A.I'., Homuporckuii JI.A., [TonskoB B.M.; non
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO
M3narensckuii nentp « BEHTAHA-I'PA®y; AknimonepHoe 001IecTBO

«M3parenscTBO «IIpocBeneHue

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas anexTponHas mikosia https://resh.edu.ru/

Buneoypoxku https://videouroki.net/

Enunas xomteknus mudpossix pecypcon http://school-collection.edu.ru/
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