I[MPUJIOXKEHUE Ne 4
k OOII COO

PABOYAA ITPOI'PAMMA
y4eOHOTro IpeMeTa
AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIN3A

(Yyriry0JieHHBbIH YPOBEHb)

(8 cootBercTBUU ¢ DI'OC COO-2012 (¢ u3m. ot 12.08.2022) u ®OII COO)

Tasmga, 2023



INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsplii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4HBIX KYpPCOB, a C JPYroil CTOPOHBI, (hopMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckon hopme.

VY4eOHblll Kypc anreOpsl U Hayajdl MaTeMaTUYeCKOI'0 aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIl YCHEIIHOTO OBJaJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHUS OCHOBHBIX TEHJICHIUI Pa3BUTUSI SKOHOMUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAIET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHMQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU airedpbl M MAaTeMaTHYECKOrO0 aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JOKa3bIBAThb
YTBEPKJIECHHS ¢ TIOMOILIBIO MHIAYKLIHUH U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IlIeHHEe ¥ KOHKPETH3allhl0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpPEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone u3yuyeHusi yueOHOro kypca «Ainredpa v Hayalla MaTeMaTHYECKOTO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH PEAbHBIX CUTyaluH,
UHTEPHpPETallMd  TOJIYYCHHBIX  pElIeHWi, 3HAKOMATCS €  NpUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAyKE U HCKYCCTBE, C
BBLAAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHblil Kypc 00ianaeT 3HAYUTEIbHBIM BOCIUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Y4eOHbI MaTepual, CHOCOOCTBYIOIIUN
(GbOpMHPOBAaHUIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduxky ydeOHOi
JEATEeIbHOCTH, TpeOyromed MpOoAOIKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HayajiaM MaTeMaTHYeCKOTo
aHaJIK3a JICKUT AEATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YeCKOTro
aHaJIM3a» BBIIEJIEHBI CIEAYIOLIUE COAECPKATEIBHO-METOAUYECKUE TuHUM: «YHucna
U BBIYUCIICHU», «DyHKINU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hauamna



MaTeMaTUYECKOro aHanusa», «MHoxkecTBa M Joruka». Bce ocCHOBHbIE
COJEPKATEIbHO-METOANYUECKUE JIMHUM HW3Yy4YaloTCsl Ha MPOTSHKEHUHM JABYX JIET
oOyueHHus Ha ypOBHE CPEIHEro 0OIero oOpa3oBaHUsl, €CTECTBEHHO JOIOJIHSIS
Jpyr Ipyra U MOCTENEHHO HACHIMIAACh HOBBIMM TEMaMU U paszjienamu. JlaHHBIHA
y4eOHBId KypC SIBISIETCS MHTETPAaTUBHBIM, IIOCKOJIbKY OOBEIUHSIET B cebe
COJIEp’KaHUE HECKOJIBKMX MaTeMaTHYECKUX MAMCLUMIUIMH, TaKMX Kak aureopa,
TPUTOHOMETPHUSI, MAaTEMaTUUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaromuecs OBJAJIEBAIOT BCE Ooliee
HMIMPOKUM MATEMAaTUYECKUM alllapaToM, Yy HUX MOCIeNI0BaTeNIbHO (popmupyercs u
COBEPILIEHCTBYETCS YMEHHE CTPOMTh MaTEeMaTHYECKYI0 MOJIENb pPEabHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE NPU U3YUYEHUU y4yeOHOro Kypca, JUis
pELICHUsI CaMOCTOSITENIbHO C(hOPMYITMPOBAHHOW MaTEMAaTUYECKOM 3a/1auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKas: JUHHS «UHcia W BBIYHCICHUS) 3aBEpIIacT
(bopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HA4aTo Ha ypOBHE OCHOBHOIO oduiero oopasosanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHusi oco0oe BHUMaHHE yzAensercs (OpPMHUPOBAHHIO  HAaBBIKOB
palMoHATbHBIX BBIUMCICHUN, BKIIOYAIOMINX B CeOS MCIOIB30BAHUE Pa3IHMUHBIX
dbopM 3ammcu 4ymcna, yMEHUE JAeNaTh NPUKHUIKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIC BBIpaXXEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYyYaroIIMMCs MHOXKECTBAa HaTypajibHbIX, IEJbIX,
palMoHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIoM H3 OSTUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My cCHeUU(UYECKHNE 3aJa4d M OIEpalMu: JEJIEHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHaNbHBIX M HUpPPaIMOHANBHBIX YKCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTelbHOMY pacIIMPEHUIO0 Kpyra HCIHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMyuHbIX 33134
dbopMupyeTcsi IpeACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK HayKu U €€ poJiH B
MOCTPOCHUU MOJIEJIeH peaNbHOro MHUpPA, HIMPOKO MCIONB3YIOTCS 0000IIeHHE U
KOHKPETH3AIHS.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEAJU3YETCs HA MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IlporpamMMbl TMpenycCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3afad. B
pesyibraTe OoOydarolluecss OBJIAJAEBAIOT Pa3IMYHbBIMU METOJAaMHU  pPELICHUS
palMOHAIbHBIX, HUPPALUOHAIbHBIX, IIOKA3aTEJIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ady,
coaepKaimx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH



UCCIIEOBAaHUM (PYHKIUI C TIOMOIIbIO NPOU3BOJHOM, MPU PELIEHUU NMPHUKIAJIHbIX
3a]a4 U 3aJa4 Ha HaXOKJICHUE HanOOJBIIMX U HAUMEHBUINX 3HAYEHUH (PyHKLUU.
JlanHast copepkarenbHas JIMHUS BKIIIOYAET B ce0sl Takke (OPMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHUI, a TaKXe BBIPAKEHUH,
COJEpKaIMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHIO anredpanyeckoro
MaTepyaja IPOUCXOJWUT  JAJBHEWIIEEe  pa3BUTHUE  AJTOPUTMHUYECKOIO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxaeHudd, pabOTBl €  CHUMBOJBHBIMH  (oOpMamMH, MPEICTaBICHUSA
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Anre0Opa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK
A3bIKa HAYKH.

CopepxarenpHo-MeToauYecKass JMHUA «DyHKIMM U TpaQuKH» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHOoH,
N0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIMIA, UX CBOMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
MPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KAK C MAaTEMaTHYECKUM aHAJIU30M,
TaKk W C pElIeHHEeM ypaBHEHUN U HepaBeHCTB. IIpu 3TOM Ooblloe BHUMAaHHE
ynensiercs: (opMHpOBaHUIO YMEHHUS BbIpa)kaTh (OpMyJIaMU 3aBUCUMOCTU MEXKIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh TMOJYyYECHHbIE (QYHKIWU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJSIOIIMX BbIpAXXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOU, Tpaduueckoir U crmoBecHo. Ero mzyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaius3ay MO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYTI KaK MaTeMaTHYECKUX, TaAK U NPHUKIAJHBIX 3a/]ad,
JOCTYMHBIX O0OYyYaroIIUMCS, TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAUEHHUA, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHas conep)karelibHasl JHMHHUS OTKPBIBAET HOBbBIE
BO3MOYXHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-DKOHOMMYECKHX, 3aJ1a4axX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOIO
aHaJln3a CIOCOOCTBYET pa3BUTHIO AOCTPAKTHOrO, (OpMalbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBIIIJIEHUs, (OPMUPOBAHUIO YMEHUH pPACIIO3HABATH IPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaIT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCcKas JIMHUS «MHOXeCTBa U JIOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjararoT Hanbojiee YHUBEPCAIBHBIM S3BIK, OOBCAMHSIONMIMN BCE pa3feibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMCHHOW MAaTEMAaTHKH W HCIIOJIL30BATh €O JJIS BBIPAKEHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJeAyeT IpU3HaATh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOSHUSI MOJENEH pealbHBIX
CUTYyalluii, WCCIEAOBAHMS O3TUX MOJIENIEH C TOMOIIBIO afmapara airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KXK/IBIN U3 Pa3/eioB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000IaTh HW  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa u Hadasa
MaTeMaTHICCKOTO aHAIM3ay.

Ha w3ydenune yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoauueckue apoou. [Ipumenenue npobeil W MPOIECHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEUCTBUTEIILHOTO YHUCIA U €ro cBoMcTBa. [IpnOnmxE€HHbIE BBIYKMCIICHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHHMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEIACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa mnorapudma. [leciTuyHbIE U HATypaJbHbBIC
Jorapu(Msl.

CuHyC, KOCHMHYC, TaHI€HC, KOTaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPaBEHCTB. MHOTO4YWICHb OT OJHOW MNEpeMEHHOW. JleneHne MHOrodjeHa Ha
MHOIOYJIEH C ocTaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAXKEHUN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcCHOBHBIE METOBI peLIeHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXXEHHI, COAEPIKAITUX JTOTapru(MBbI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE METOJIbI peleHus
Jorapu(pMUUECKUX YpaBHEHHIA.

OcCHOBHBIE TPUTOHOMETPUUECKHUE (bopMyIIbI. ITpeobpa3oBanue

TPUTOHOMETPUUECKHUX BbIpakKeHHH. Pellienne TpuroHoMeTpuuecKux ypaBHEeHU .



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHEeHHI. OnpenenuTens MaTpUllbl 2X2, €ro TeOMETPUYECKHN CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIIBIO MaTPHI] U OTIPEICTUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pPeanbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
KU3ZHHU.

DOyHKUMH U TPaPUKH

OyHkius, crnocodbl 3amgaHus (QyHkiuu. B3auMHO o00patHble (QYHKIUH.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpomexxyTku 3HaKomocTossHCTBA. UETHBIe 1 HeuéTHbIe GyHKIMU. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBagpaTU4Hasi W JpOOHO-NMHEWHas (DYHKUIMU. DIeMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIHS ¢ HATypaJbHBIM U IIeJIbIM TMoka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs] YpaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX TMpoOIeccaXx M SBICHUSX.
['paduiku peasibHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEILHOCTEH. MeTon
MaTeMaTUYECKON WHTYKIIUH. MoOHOTOHHBIE u OTPaHUYCHHBIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TreOMEeTpUYECKON
nporpeccuu. JIMHEMHbIA U SKCITOHEHIHMAIBbHBIN poCcT. Yucno €. PopMyJia CI0KHBIX
npoueHToB. Mcrnosib30BaHWE TPOTrpeccHH I PELICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W MX cBoMcTBAa. ToOuku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUN.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyd HajJ MHOXKECTBAMU M WX CBOWCTBa. JlmarpaMmsl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEAJbHBIX IIPOLIECCOB M SBJICHUW, INPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

Hartypansubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIETUMOCTU LIEJIbIX
yycen, HauOonbIuid oO0mui aenutens (mamee — HOJI) m HammeHnbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moaynto, anropurmMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmmnekcuble uucna. AnreOpandeckas U TpPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHYECKHE OIepaluu C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YHCEI IS PEIICHHS (PU3NUECKUX U TEOMETPUUYECKUX 3a]1ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIMHOCTh YpaBHEHHWW U HEPABEHCTB. PaBHOCHUIIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHrne TpUroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHbIE METOJBI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MapAMETPAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 pa3IuuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [OJIYyUYECHHBIX PE3yIbTaTOB.

DOyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnons3oBanue rpadukoB QGYyHKIUN JUIsi KCCIEIOBAHHUS TMPOIECCOB WU
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEANBHON KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoXIeHus IepBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEATbHBIX IMPOLECCOB C TMOMOLIBI0  AU(depeHIInaTbHbIX
YPaBHEHHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIIMKA 00YUYaIOIIEToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
NpoIEeAyp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHUe
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHH C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIBI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTUX HAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOPpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAaKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATENIbHOCThIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXICHHUM, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IICHHOCTH TPYAOIIOOHs, HHTEpPEC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBEHON  NESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peanu3oBbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpYXaIomel Ccpefpl, IUIAHWPOBAaHUE IIOCTYNKOB W OIEHKH WX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTeMaTHYECKOW HayKh Kak c]epbl 4YeIoBEYECKOW MAesTeIbHOCTH, JTamoB €€
pPa3BUTUST W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH ¥ MaTeMaTU4YeCKOM KYJIbTYpOH KakK CpEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO U HCCIEIOBATEIbCKYIO JI€ATENbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIUU,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMymupoBaTh U  MOPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUIX, MpeasiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbLCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BBEIOMpATh CMOCO0 pemeHns Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMmyaupoBaTh  BOINPOCHl,  (GUKCUPYIOUIME  MPOTUBOpEUYHEe,  MpoodseMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MTpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO  HAOJIONICHMS, KCCJIEJOBAHUS, OIICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MpOLECCa, A TAKXKE BbIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS;

CTPYKTYpPHpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHHS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTUPOBATH MMOJTYUYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pElIEHUs, COIMOCTaBIISITh CBOM CYXKAEHUA C CYXICHUSIMHU APYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS € Y4E€TOM 3ajad
MPE3eHTAIMU U OCOOCHHOCTEN ayIUTOPUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA



Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIIAEMBIX JIE€UCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJACTh
croco0aMy CaMOINPOBEPKH, CAMOKOHTPOJISI TMpoIlecca M pe3yibTaTa perieHus
MaTeMaTUYECKOHN 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIN M YCIOBHUAM, OOBICHIATH MPUIUHBI
JOCTIDKCHHSI WU HEIOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboOThl mTpW pelmieHnH YYeOHBIX 3a7ad, NPUHUMATh II€Ib COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI pabOT, JIOrOBapWBATHCs, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B rpynmnoBbIX (opMax paboThl (0OCykAeHUs, OOMEH MHEHHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy ob6yuenuss B 10 kJjacce 0OydYarOIIMICA TOJYYUT CIICAYIOIINE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHATU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO, OCCKOHEUYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
pALMOHATIBHBIX U ICMCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHLHOTO YHUCIIA;

OPUMEHATh JIPpOOM W TPOLEHTHI JUIsl PEIICHHWS NPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOU KU3HU,

NPUMEHSATh NPUOIMKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BHIYMCIICHU;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]a4 U NIPEACTaBICHUS JaHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCIIOBOTO apTyMEHTA;

OIlIEpUPOBATh MOHATHAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPAaBHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEeMEHHOM,
MHOTOYJIEH ¢ MLedbMH KOo3(p(UUIUEHTaMH, KOPHM MHOTOYIEHA, HPUMEHSTh
JIeJIEHME MHOTOWIEHAa Ha MHOTOUWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuld, ONPEACIIUTENb MATPUIBI 2 X 2 W €ro TIeOMETPUYECKHUH CMBICH,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
UCCIIE0BATh IMOCTPOEHHBIE MOJEIHM C IMOMOLIBK0 MaTpULl W ONPEIEIIUTEIIEH,
MHTEPHPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JIEUCTBUM C KOPHAMH Il TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
Jgorapu(pMHUECKHEe YPaBHEHNUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCUIIBHBIX
IIEPEXO0B WIIM OCYLIECTBIIAS IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUUYECKHUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBHIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (YHKIUH, KOMMO3UlMA GyHKIMM, Tpaduk GyHKIUU,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUSAMU: UYETHBIE U HEUYETHBIC (PYHKIUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypaldbHBIM U
HeJabIM TIOKaszarenieM, rpaguk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M IIEJIBbIM
nokasaresieM, rpaduk KOpHsS N-OW CTENeHW Kak (yHKIMH OOpaTHOM CTENEeHH C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(YHKITUH, BBITIONHATH JIEMEHTAPHOE HCCIIEA0BAHNE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAs W JorapupMuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOMIHO OMEpUPOBATHh TIOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesesieHue TPUTOHOMETPUUECKUX (PYHKITUIM YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUid  HCCIEAOBaHUS TPOILECCOB U
3aBHCHUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATH MOHATUAMM: apuMeTHyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
HKCIIOHEHIIUATIBHBIN POCT, (popMyia CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJIsl PEIIEHUs peajbHBIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATHh MMOHATHSIMH: HENPEPHIBHBIC (QYHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJIHO OIEpUPOBATHh MOHSATUSMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKUIMH, KacaTellbHas K rpaduKy QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUEOHBIX TPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIbHBIX U ILEIbIX YUCEN, WCIOJIb30BATh MPU3HAKU JACITUMOCTH
uenbix yucen, HOJl u HOK HaTypanibHBIX 4Mcen JJIsl pelieHus 3a]a4, IPUMEHSITh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA!



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOAbI JIsl PEIICHUs] YpaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAXKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHUIO 33/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHMEM ammnapara ajireOpsl,
VMHTEPHPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM JJI1 MOJCJIHUPOBAHMUS M HUCCIIEIOBAaHHUS peaslbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOJHYIO [UISl HAXOXKJICHUS HAWIYYlIero pPELICHUS B
IPUKIAAHBIX, B TOM 4YHMCJIE COLHAIbHO-DKOHOMHMYECKMX, 3ajadax, M
OINpPENENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJlaHHOro (GopMysiol wium
rpaduxom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HAXOAWTh IEPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMH U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMAIH TUIOCKUX (UTYP U OOBEMBI TEJT C TIOMOIILIO HHTETPAIa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne (undposbie)
1w/ HaumenoBanue pa3ae/ioB U TEM IPOrpamMmabl Beero K()]-[Tp()ﬂ],}[],]e oﬁpasosaTe.Hbele
padoTsbI pecypes!
MHO€eCTBO IeHCTBUTENIBHBIX YHCeN. MHOTOUJICHBI.
1 PanmonanbHble ypaBHEeHUs U HepaBeHCTBA. CHUCTEMBI 24 1 Axnacce,Yuu.py
JIMHEWHBIX YPABHEHUHN
5 foz(Halzszﬂlerpa@HKH. CrenenHas GyHKIIHS C LEIBIM 12 1 EEI;;:E;;E)HHG’
POII
3 Apudmernueckuil KopeHb N-oii cteneHu. MppannoHanbHble 15 1 Sxnacc,
YpaBHEHUSA IIpocsemenune
4 [TokazatenpHas ¢pyHkuus. [lokazarensHble ypaBHEHUS 10 1 PO
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHUS 18 1 PolI
6 TpuronomeTpuuecke BEIPKEHUS U YPaBHEHUS 22 1 SAxmacc
7 [TocnenoBarenbHOCTH M NPOrPECCUN 10 1 SAxnacc
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1 Yuu.py
9 [ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2 Yuu.py
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosaunyecTBOo 4acoB JIeKTPOHHBbIE
Ne (undposbie)
HaumeHoBaHue pa3iesioB H TeM MPOrPaMMbI KontpoabHsbie
n/n Bcero o0pa3oBaTejIbHbIE
padoTsbI
pecypchl
HccnenoBanue QyHKIHI ¢ TOMOIIBIO TIPOU3BOTHOMN 22 Yuu.py
IlepBooOpa3Has u uHTErpai 12 Sxnace
['paduku TPUrOHOMETPHUECKUX KIIUH.
3 pag p p ymxn 14 1 [Tpoceemenue
Tpuronomerpuveckrue HepaBeHCTBA
WppanuoHanbpHbie, MOKa3aTeIbHBIC U JOTapUPMHUUECKUE
4 ppatt puc 24 1 Sxnace
HEpaBEHCTBA
KomriekcHbie ncia 10 Yuu.py
Harypanbnble u nensle yncna 10 Yuu.py
3ama4u ¢ mapameTpamMmu 16 1 Sxmace
CuCTeMBI pallMOHAILHBIX, HPPAIIMOHATIBHBIX MTOKAa3aTeIbHBIX
8 patt PP EI 12 1 [IpocBemenue
1 Jjorapu(MUYECKUX YpaBHEHUI
9 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIS 3HAHUMA 16 2 Yuu.py
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuyecrBo
4acoB
Koutp
Ne ni/m Tema ypoka OJIbHBI
Bcero e
pador
bl
MHo3xecTBO, Onepalyy HajJl MHOKECTBAMU U UX CBOMCTBA 1
Huarpammsl Ditniepa-Benna
3 [IpuMmeHeHne TeOPETUKO-MHOKECTBEHHOTO anmapaTa Jijlsl perieHus 3a1a4y 1
4 Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHBIE APOOU, TPOLEHTHI, OECKOHEUHbIE 1
MEPUOIUUECKHIE TPOOH
5 ParnmonansHble ynciaa. OOBIKHOBEHHBIE U IECTUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUHbIE 1
NepUOANYECKHUE JpooH
6 [TpumeHeHnue npoGei u MPOLIEHTOB IS PEIICHUs PUKIAIHBIX 33124 1
7 [Ipumenenue nqpobeit 1 MpOLEHTOB [Tl peIIeHUs TPUKIIaJAHbIX 3a1a4 1
8 JleiicTBuTenpHble yncia. PanoHanbHble M UPPALlMOHAJIBHBIE YUCIIA 1
9 Apudmerndeckue onepanuu ¢ J1eHCTBUTETLHBIMU YHCIIAMU 1
10 Mopynb AeiICTBUTENBHOTO YHCIIa U €r0 CBOMCTBA 1
11 [TpuOnmxkEHHBIE BHIYMCIEHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yIbTaTa BHIYMCIEHUN 1
12 OCHOBHBIE METO/IbI pEeIICHU LIEJbIX U IPOOHO-PAIMOHANBHBIX YPaBHEHUH 1 HEPAaBEHCTB 1
13 OcHOBHBIE METO/IbI PEIIEHNUs LENbIX U APOOHO-PAllMOHAIBHBIX YPaBHEHUI U HEPABEHCTB 1
14 OCHOBHBIE METO/IbI pEeIIEHUs LIEJIbIX U APOOHO-PAIMOHANBHBIX YPaBHEHUI U HEPAaBEHCTB 1
15 MHoOTO4WIeHBI OT OJTHOM MepeMeHHoH. JleneHrne MHOToYIeHa Ha MHOTOWIEH ¢ ocTaTtkoM. Teopema besy 1




16

MHorounieHsl ¢ nenbMu kodddurrentamu. Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI
18 Pewienne cucreM IMHENHBIX YPAaBHEHUN 1
19 Matpuua cuctemsl TMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, €ro reOMETPUUECKUIM CMBICIT 1
U CBOMCTBA; BEIYMCIICHUE €r0 3HAUCHUS
20 Onpenenuresib MaTPUIBI 2X2, €10 TECOMETPUYECKHUI CMBIC M CBOMCTBA; BBIYMCIICHHUE €T0 3HAYEHUS 1
21 [IpuMeHeHue onpenenuTens A peuIeHUsl CUCTEMBI JINHEWHBIX YPaBHEHHUU 1
22 Penienue npukinagHbIX 3aa4 ¢ IOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1
23 Pemenne npukitagHpIxX 3a/1a4 ¢ HOMOUIBIO CHCTEMBI JIMHENHBIX YPAaBHEHUI 1
24 Kontponbnas pabora: "Panmonansubie ypaBHeHUs U HepaBeHCTBA. CHCTEMbI TUHEHHBIX YpaBHEHUN" 1
25 I'padux dpynkumu. DnemeHTapHble Mpeodpa3zoBaHus TpaGuKoB HyHKITHIA 1
26 OO6nacTp onpeneneHuss 1 MHOKeCTBO 3HaueHuH Gpynkuuu. Hymu dpynkiuu. IpomexyTku 3Hak 1
MOCTOSTHCTBA
27 Yértable u HeuéTHbIe pyHKUUU. [lepuoanyeckue pynkunu. IIpoMexyTku MOHOTOHHOCTH (DYHKIIMU 1
08 Maxkcumymbl 1 MUHUMYMBI yHKIMH. Hanbomnpiee 1 HauMeHbIee 3Ha4eHne QYHKITUN Ha 1
IPOMEKYTKE
29 JluneliHas1, KBaJpaTU4Hasl U TPOOHO-TUHENHAs PYHKIUU 1
30 DNIeMEHTapHOE UCCIICIOBAaHUE B TOCTPOCHHE TPpa(UKOB dTUX (DYHKITUN 1
31 DeMeHTapHOe UCCIIeI0BaHUE U MIOCTPOCHUE IPaUKOB ITUX (PYHKIIHIA 1
32 Crenensb ¢ 1ensIM nokaszareneM. buaom Herotona 1
33 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1
34 CrenenHas GyHKIMS C HaTypaJlbHBIM U LI€JbIM MTOoKazaresneM. E€ cBoiicTBa u rpaduk 1
35 KonTtponshas padora: "Crenennas pynkuus. E€ cBoiictBa u rpaduk” 1
36 Apudmernueckuil KOpeHb HaTypajJIbHON CTEIIEHH U €ro CBOMCTBA 1
37 ApudmeTnuecknii KOpeHb HaTypalbHOW CTENIEHH U €ro CBOMCTBA 1
38 OyuK1Ms, criocoosl 3ananus GyHkunu. Bzanmuo odparusie pynkuuu. Kommosunms ¢yHkimii 1




39 [IpeoOpazoBanus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTEIICHH U KOPHH 1
40 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAXKCHHH, COAEPIKAIINX CTETICHH U KOPHH 1
41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1
42 Wppanmonansueie ypaBaeHus. OCHOBHBIE METO/IbI PELICHUS UPPALMOHATIBHBIX YPaBHEHUN 1
43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS UPPALMOHAIBHBIX YPABHEHUI 1
44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX YPABHEHUM 1
45 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHH 1
47 PaBHOCUIIBHBIE TTEPEXO0/Ibl B PEIIEHUN UPPALMOHAIBHBIX YPABHEHUHN 1
48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPAIMOHAIBHBIX YPaBHEHHH 1
49 CgoiicTBa u rpaduk KOpHs N-0ii cTeneny Kak (yHKIMKU 0OpaTHON CTENEHH C HaTypalbHbIM 1
HoKasaresieM
50 CaoiicTBa U rpaguK KOpHsI N-0i CTeNeHH Kak QyHKIIMN OOpAaTHOM CTENEHU C HaTypalbHbIM 1
nokasaresieM
o1 KonTponabnas pabora: "CsoiicTBa u rpaduk KopHs N-oii creneHu. MppanroHaibHble ypaBHEHUS" 1
52 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeIeM U e€ CBOMCTBA 1
53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHb ¢ paliMOHAJILHBIM TIOKa3aTeIeM U e€ CBOMCTBA 1
55 [TokazarenpHas QpyHKuMs, €€ CBOMCTBA U rpaduK 1
56 Hcnonp3oBanue rpaduka GyHKIMU I PELICHUs] YpaBHEHUH 1
57 Hcnonp3oBanue rpaduka GyHKIUYU AJIS peLICHUS] YypaBHEHHM 1
58 [Toxa3zatenbHble ypaBHeHUs. OCHOBHbBIE METO/IbI PEIICHNUS TIOKA3aTEIbHbBIX YPAaBHEHU I 1
59 [Toka3zarenbHble ypaBHEHHS. OCHOBHBIC METO/IBI PEIICHUS TOKA3aTEIbHBIX YPaBHEHHH 1
60 [Toxa3zaTtenbHble ypaBHeHUSI. OCHOBHbBIE METO/IbI PEIICHNUS MOKA3aTeNbHBIX YPABHEHUH 1
61 KonTponbhas pabota: "[lokazarensHas pynkuus. [lokazarenbHble ypaBHEeHUS" 1
62 Jlorapudm uucna. CoiicTBa jgorapudma 1




63

Jlorapudm umncna. CoiicTBa jJorapudpma

1
64 Jlorapudm uucna. CoiicTsa jgorapudma 1
65 JlecaTUUHbIE U HATYypaJIbHBIE JTOTapH(PMbI 1
66 JlecaTUUHBIE U HATYypAJIbHBIE JTOTapH(PMBI 1
67 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINUX JTOTAPHPMBbI 1
68 [IpeoOpazoBanue BEIpaXEHUH, COAEepKAMUX JTorapu(MbI 1
69 [IpeoOpa3zoBanue BeIpaKEHUH, COJIEPIKAIINUX JTOTaPHPMBbI 1
70 Jlorapudmmueckas GpyHKIus, €€ CBONCTBA U Tpaduk 1
71 Jlorapudmuueckas GyHKIUsA, €€ CBONCTBA U rpaduK 1
72 Hcnonp3oBanue rpaduka QyHKIMH 11 pELICHUs] YpaBHEHUH 1
73 Hcnons3oBanue rpaduka GyHKIUU AT peLICHUS YpaBHEHHIA 1
74 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS JIOTapu(MUIECKUX YpaBHEHHHA 1
75 Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIIeHUs JTorapu(PMUUECKUX YpaBHEHHUH 1
76 Jlorapudmuueckre ypaBHeHus1. OCHOBHbBIE METO/IbI PELIEHUS] IOTapU(PMUUECKUX ypaBHEHUIN 1
77 PaBHOCHIIBHBIE TEPEXO0/Ibl B pEIIEHUH JIOTapu(MUUECKUX YpaBHEHUN 1
78 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILIEHUH JIOTAPU(PMUUECKUX YpaBHEHUIN 1
79 KonTponbnas pabora: "Jlorapudmuueckas pynkuus. Jlorapupmuyeckue ypapHeHHs " 1
80 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC YMCIOBOI'0 apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YMCIIOBOTO apryMEeHTa 1
82 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YHCIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC YHCIOBOTO apryMEHTa 1
84 TpuronomeTrpuieckas OKpy>KHOCTb, OIPECTICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHUCIOBOTO 1

apryMeHTa
85 TpuroHoMmeTpuveckast OKpy>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKUX (PYHKITHI YHCIOBOTO 1
apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1




87

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

1
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
91 [IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUM 1
92 [IpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAKEHUH 1
93 [IpeoOpa3zoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUN 1
94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
95 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1
98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1
99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUN 1
100 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
101 KonrtponbHas pabdora: "TpuroHoMmerprudeckue BbIpakeHUsl U TPUTOHOMETpUYECKHe ypaBHEHUs" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEIOBATENHHOCTEH. MeTo 1 MaTeMaTHIeCKOW MHITYKITHI 1
103 MOHOTOHHBIE U OTPaHUYEHHBIE TIOCIIE0BATENLHOCTH. VicTOpHs aHanm3a 6ECKOHEYHO MaJTbIX 1
104 Apudmernueckas mporpeccus 1
105 ['eomeTpuyeckast IpoOTrpeccHst 1
106 BeckoneuHo yOpIBarolasi reoMeTpudecKas mporpeccus 1
107 CyMMa 0eCKOHEUHO yOBIBaIOIIEH T€OMETPUUECKOM MPOTPECCUH 1
108 JInHEeNHbIN U SKCIIOHEHIMAIbHBIN pocT. Yucio €. @opmysa CI0KHBIX IPOLICHTOB 1
109 JInHEeNHBIN ¥ 3KCIOHEHIMAIBHBIA pocT. Yncio e. opmysia CIOXKHBIX POLIEHTOB 1
110 Hcnonp3oBaHue Nporpeccuu Ui pelieHns pealbHbIX 3a7a4 MPUKIIaHOTO XapaKTepa 1
111 Kontponbnas padota: "[locnenoBarensHOCTH U Iporpeccun’” 1
112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA 1




113

Touka pa3pbiBa. ACUMITOTHI rpaduKOB QyHKIUN

1
114 CgoiicTBa GYHKIIMI HEPEPBHIBHBIX HA OTPE3KE 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 Meron UHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB 1
117 MeToa MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB 1
118 Meron UHTEPBAJIOB JUIsl PELIECHUS HEPABEHCTB 1
119 [IpumeHeHue CBOMCTB HEMIPEPHIBHBIX (YHKIUH JIJIsl pEIICHUS 3a/1a4 1
120 [IpumMeHeHre CBOWMCTB HEMPEPHIBHBIX (DYHKIIUN JJIsl pEIICHHS 3a/1a4 1
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKINU 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Omnpenenenue, GU3NMYECKUNA CMBICIT MPOU3BOIHOMN 1
124 VYpaBHeHUe KacaTeabHOU K rpaduky QyHKIUN 1
125 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINU 1
126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA 1
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (QYHKLIUI 1
128 [IpousBoiHas CyMMbI, IPOU3BEACHMS], YACTHOTO M KOMIIO3ULIUU (YHKIUI 1
129 [IpousBoiHas CyMMbI, TPOU3BEACHUS, YACTHOTO U KOMIIO3ULIUU (QYHKIUH 1
130 [Tpou3BoiHast CyMMBI, TPOU3BECHUS, YACTHOI'O U KOMIIO3UIIUH (DYHKIIHI 1
131 Kontponbnas padora: "[IponsBognas” 1 1
132 [ToBTOpeHnue, 06001IeHNEe, cucTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
133 [ToBTOpeHME, 0000MEeHNE, cUCcTeMaTH3aIus 3HaHUH: "D yHKIIN" 1
134 Wrorosast KoHTpOJbHAS paboTa 1
135 HToroBast KOHTpOJIbHAs paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3alusl 3HAHUH 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

KosanuyectBo
4acoB
Ne n/m Tema ypoka Kountpo
Bcer
JIbHbIE
]
padoThI
1 [IpumeneHme mpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
2 [TpumeHeHne NpOU3BOIHON K HUCCIe0BaHNUIO (DYHKIMIH HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
3 [IpumeHneHnue nponu3BOIHOM K HCCIET0BaHUIO0 (PYHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
4 [TpumeHeHne NpOU3BOIHON K HUCCIe0BaHNUIO (DYHKIMIH HA MOHOTOHHOCTb M 9KCTPEMYMBI 1
3) [IpumeneHme mpoN3BOIHON K UCCIEIOBAHUIO (DYHKIIHIA HA MOHOTOHHOCTB M 9KCTPEMYMBI 1
6 [Ipumenenue npou3BoIHOM K HCCIET0BaHUIO (DYHKIIMH HAa MOHOTOHHOCTb U 3KCTPEMYMBbI 1
7 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
8 Haxoxaenne HanbombIIero 1 HaUMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOM (PYHKLIMU Ha OTpe3Ke 1
9 HaxosxneHne HanOoJbIIero 1 HAaMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
10 Haxoxaenne HanbombIIero 1 HaMMEHbILIEr0 3HaYeHHsI HETIPEPhIBHOW (PYHKLIMU Ha OTpE3Ke 1
11 Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO 3HaYeHUs! HETIPEPhIBHOM (PYHKIIMM Ha OTpe3Ke 1
12 Haxoxxnenne HanOonbIIero 1 HAMMEHBIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITMHM Ha OTpE3Ke 1
13 [Ipumenenne Mponu3BOIHON ISl HAXOKICHNS HAWTYUIIEro PEIIEHUs B IPUKIIAIHBIX 3a7a4ax 1
14 [TprMeHeHre TpOM3BOIHON I HAX0XACHUS HAWTYUIlIero peleHus B MPUKIaIHbIX 3a1a4ax 1
15 [IpumeneHne mpon3BOIHON AJIs ONPEAENIEHUs] CKOPOCTH U YCKOPEHHSI ITpoliecca, 3a1aHHoro (GopMyson 1
WK TpapuKOM
16 [IpumeneHne mpon3BOIHON AJIS ONPEAENIEHUs] CKOPOCTH U YCKOPEHHSI ITpoliecca, 3a1aHHOro (GopMyson 1
WK TpapuKOM
17 Kommozurust ¢hyHKImiz
18 Komnosunus ¢pyHkuumit




19

Komnosunus ¢pyHkuumit

1
20 ['eomeTpuyeckue 00pa3bl ypaBHEHUH HA KOOPIUHATHOMN TIJIOCKOCTH 1
21 I'eomerpuueckue oO6pa3bl ypaBHEHHI HAa KOOPAMHATHON TIIOCKOCTH 1
22 KonTponpHas padora: "UccnenoBanue GyHKIHN ¢ TOMOIIHIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [IepBooOpasubie aneMeHTapHbIX QyHKIHIA. [IpaBuna HaxoXIeHNs IepBOOOPa3HBIX 1
25 [TepBoobpazubie snemMeHTapHbIX GyHKIM. [IpaBuna HaxoxAeHNs TEPBOOOPA3HBIX 1
26 Wurerpan. ['eomeTpuueckuii cMpIca UHTETpaja 1
27 Boruncnenue onpenenéunoro unterpana mno gpopmysne Hoetotona-JleitOnuna 1
28 Beruncnenue onpenenéanoro naterpaia mo Gopmysne Herotona-Jleitbnuma 1
29 [TpumeHneHue uHTErpaia A HaX0XKACHUS IJI0MaAed TUIOCKUX GUryp 1
30 [Ipumenenne nHTErpaia 1 HaXOXKICHUS 00HEMOB T€OMETPUIECKHIX TET 1
31 [Tpumeps! pemieHunit quddepeHInaIbHbIX YpaBHEHUN 1
32 [Ipumeps! pemiennii quddepeHnnaIbHbIX YpaBHEHUM 1
33 MaremMaTHuecKkoe MOJICIMPOBAHUE PeaTbHBIX MPOLIECCOB ¢ MOMOIIBIO AU (PepeHIInanbHbIX YpaBHEHUH 1
34 Kontponbnas padota: "[lepBoodpaznas u uHTErpan” 1
35 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu 1
36 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1
37 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu 1
38 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku 1
39 Tpuronomerpuveckne GyHKIINHU, UX CBOMCTBA U rpaduKu 1
40 OT100p KOpHEHN TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C MTOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C MOMOILBIO TPUTOHOMETPUUECKOIN OKPYKHOCTH 1
43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHUI C MOMOIIBI0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1




45

PemieHne TpUroHOMETpUYECKUX HEPABEHCTB

46 Pemienue TpuroHoMeTpUYECKMX HEPABEHCTB

47 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1
48 KonTtponsnas padora: "['paduku TpuroHomerpudeckux GpyHkiuii. TpuronoMmerpudeckue 1

HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/Ibl PELLIEHNUS T0KA3aTEIbHbIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHUS TIOKA3aTEIIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METOIbI PEIICHUS JOrapu(hMUIECKIX HEPABCHCTB 1
o4 OCHOBHBIEC METO/IbI pEeIIEHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PeIIeHUs JOrapu(PMUUECKUX HEPABCHCTB 1
56 OcHOBHBIE METO/IbI PelIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI pEelIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEeIICHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS] HPPAITMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEeIIEHUS] UPPALIMOHAIBHBIX HEPABEHCTB 1
61 I'padmaeckre METOBI peICHHS HPPAIIMOHAILHBIX YPaBHEHHH 1
62 I'paduueckue MeTO bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 ['padrueckue MeTOIBI peIIeHNs TOKAa3aTeNbHBIX YPaBHEHUH 1
64 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX HEPABEHCTB 1
65 ['padmyeckue METOABI pelIeHHs JTOTapU(PMUUECKUX ypaBHEHUI 1
66 I'padmueckue MeTo bl pereHus JorapupMHUUECKUX HEPABEHCTB 1
67 ['padmyeckue MeToAbl pereHus JIOrapupMUIECKIX HEPABEHCTB 1
68 I'padmueckue MeTo bl pelIeHHs OKa3aTeIbHbIX U JIOTapu(MUUYECKUX YpaBHEHHH 1
69 ['padpraeckue MeTOIBI peIICHUs MOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX YPABHCHHUI 1




70

I'paduueckue MeToIbI pelIeHHs TOKa3aTeIbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB

1
71 ['padpuaeckue MeTOIBI pelIeHUs MOKa3aTeIbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB 1
72 KonTtponsnast padora: "MppanuonanbHeie, IOKa3aTelbHbIE U JJorapu(MUUECKUe HEpaBeHCTBA" 1
73 KommuiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKask pOPMBI 3aMCH KOMITJIEKCHOTO YUCIia 1
74 KommuiekcHble uncna. AnreOpanueckas U TpUroHomeTpudeckast opMbl 3alMCH KOMITJIEKCHOTO YUCIIa 1
75 ApudmeTnieckre onepanuy ¢ KOMITIEKCHBIMH YUCIIaMU 1
76 Apudmerrdeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCITaMHU 1
77 N300pakeHne KOMIJIEKCHBIX YKCE HAa KOOPIMHATHON IJIOCKOCTH 1
78 N300pakeHre KOMIUICKCHBIX YMCeI Ha KOOPAMHATHOM IITIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau N-oif creneHu U3 KOMILUIEKCHOTO Yncia 1
81 [IpumMeHeHre KOMIUIEKCHBIX YHCEN U peeHus (GU3NIECKUX U TEOMETPHUECKUX 3a1a4 1
82 Konrponsnas pabdora: "KomminekcHsie yucna" 1
83 HarypanbHble ¥ mebie yrciia 1
84 HatypanbHble u 11en1ble yncia 1
85 [IprMeHeHne pU3HAKOB AEIMMOCTH LEIBIX YUCEI 1
86 [IpumMeHeHre MPU3HAKOB JACTUMOCTH HENBIX YUCEIT 1
87 [Tpumenenne npusHakoB aeaumocty nensix yucen: HOl n HOK 1
88 [Tpumenenne npuzHakoB nenmuMocty 1ensix gucen: HOJl u HOK 1
89 [IpuMeHeHre MPU3HAKOB AETMMOCTH HEJbIX YUCEI: OCTATKH 110 MOAYJIIO 1
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH TEIBIX YHCEI: OCTATKH IO MOJIYITIO 1
01 [IpumeHeHne NpU3HAKOB IETMMOCTH IIEIIBIX YUCEN: alropuT™M EBKInAa 1uis perieHus 3a1a4 B LeNbIX 1

qHCIax

92 KonTponbras padota: "Teopus 1enbix qucen" 1
93 Cucrtema U COBOKYITHOCTh YpaBHEHUI. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS
94 CucreMa 1 COBOKYITHOCTh ypaBHEHUIl. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-CIIEICTBUS




95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUI 1
96 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH MppAL[MOHAJIbHBIX YpPaBHEHHH 1
97 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH IMOKa3aTeNbHBIX YpaBHEHHH 1
98 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH IMOKa3aTEIbHBIX YPaBHEHUI 1
99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH JIorapuMUUecKuX ypaBHEHUN 1
100 OCHOBHBIEC METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH JTorapu(MUIECKUX YPaBHEHHH 1
101 [TprMeHeHHe cucTeM K pelIeHUI0 MaTeMaTUYeCKHUX 3aa4 U 3aJjad U3 pa3IMuHbIX 00JIacTel HayKu U 1
peasbHOM JKU3HU, UHTEPIIPETALHs T0JTyYeHHbBIX PE3YJIbTaTOB
102 [IpumMeHeHne cuCTEeM K peHICHUI0 MAaTEMaTHYECKUX 3aJ1ad M 33]a4 U3 Pa3IUUHBIX 00JacTel HAyKU U 1
peanbHON )KU3HH, HHTEPIIPETALUS TIOIYIEHHBIX PE3yIbTaTOB
103 [TprMeHeHNEe HEpaBEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 33/1a4 U3 pa3jInYHbIX 001acTeil HayKu 1
U peasIbHON KU3HH, HHTEPIIPETALUS TIOIYIEHHBIX PE3yIbTaTOB
104 Konrtponbnas pabora: "Cucremsl paliioHaJIbHBIX, HPPALIMOHATIBHBIX [TOKa3aTEIbHBIX U 1
JorapupMHUECKUX ypaBHEHUN"
105 PanronanbHble ypaBHEHUsI ¢ TapaMeTpamMu 1
106 PannonanbHbIe HEpaBEeHCTBA € TapaMeTpaMu 1
107 PanronanbHbIE CUCTEMBI € TApaMETPAMU 1
108 HppanmoHanpHble ypaBHEHUS, HEPABEHCTBA C IapaMeTpaMu 1
109 WppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu 1
110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1
111 IToka3aTenbHbIE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEeHHUs, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMbI ¢ TapaMeTpamMu 1
114 TpuroHomeTpudeckue ypaBHEHHs C IapaMeTpamMu 1
115 TpuronomeTpruuyecKkne HEPaBEHCTBA C MapaMeTpaMHu 1
116 TpuronomeTpudecKkre CUCTEMBI ¢ TTapaMeTpamMu 1




[TocTpoeHue u uccnenoBaHUE MATEMATUYECKUX MOJIEIIEH PEAVIBHBIX CUTYallUH C TOMOILBIO YPAaBHEHUI

117 1
C mapamMeTpaMu
118 [TocTpoenwne u uccieq0BaHNEe MaTEMATHYECKIX MOJICIICH peallbHbIX CUTYAIIUi C IIOMOIIBI0 CUCTEM 1
YPaBHEHUH € ITapamMeTpamu
119 [TocTpoeHue U MCClIeIOBAHNE MAaTEMAaTHYSCKUX MOJICIICH peabHbIX CUTYAIHi ¢ TOMOIIbIO CUCTEM 1
YpaBHEHHH ¢ TTapaMeTpaMH
120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’ 1 1
121 IToBTOpEHME, 0000IIEHNE, CUCTEMATH3aIKs 3HaHU: Y paBHEeHUS" 1
122 [ToBTOpenue, 06001IeHNE, cCHCTeMaTH3alus 3HaHui: ""Y paBHeHUS" 1
123 [ToBTOpenue, 06001IeHNE, cucTeMaTH3aus 3Hanui: "YpaBHeHus. Cuctembl ypaBHEHUI" 1
124 [ToBTOpeHme, 0600IIeHUE, ccTeMaTH3anus 3Hanui: "HepaBeHncTaa" 1
125 [ToBTOpenue, 00600MIeHNE, cucTeMaTu3anus 3Hannii: "HepaBenctra" 1
126 [ToBTOpeHue, 0600IIeHUE, ccTeMaTh3anus 3Hanui: "HepaBencraa" 1
127 [ToBTOpeHnue, 06001menHne, cucreMaTu3auus 3HaHui: "[IponsBoanas u e€ npuMenexue" 1
128 [ToBTOpenue, 06061IeHNe, cucTeMaTu3aius 3Hanuit: "[IpousBonHas u e€ npumeHenue" 1
129 [ToBTOpenue, 06061meHne, cucreMaTu3anus 3Hanui: "[IponsBoanas u e€ npumeHeHue" 1
130 [ToBTOpenue, o6o0IIeHue, cucreMaTu3anus 3Hanuil: "Uarerpan u ero npuMmexHeHue" 1
131 [ToBTOpenue, 06001meHne, cucreMaTu3anus 3HaHui: "OyHkuun" 1
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[TpunoxxeHnue k padboyeit mporpamme

«@opMmbI yueTa padoyeil NporpaMMbl BOCIIMTAHMSD)

Yy OTHOIICHUH MEXAY YUUTEJIEM U €ro YUYCHHUKAMHU, CITIOCOOCTBYIOIIUX MTO3UTUBHOMY
BOCTIPUATHIO YUAIIUMHUCS TPEOOBAHUN U MPOCHO yUUTEINS, TPUBJICUCHUIO NX BHUMAaHUS K
oOcyxaeMoii Ha ypoke HH(POpMAINH, aKTUBU3AIMH UX T03HABATEIHLHON JEesITEIbHOCTH;
oOYyX/IeHUE KOJIHLHIKOB COOJII0IaTh Ha YPOKE OOIIEPUHATHIC HOPMBI TTOBEICHUS,
npaBuiia OOIICHHSI CO CTAPIIMMHU (YYUTEIISIMUA) U CBEPCTHUKAMU (00yUYarOIITIMHUCS),

MPUHLIMIIBI Y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3alINN;

MPUBJICYCHNE BHUMAHUS IIKOJbHUKOB K IIEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKax
SIBJICHHUM, OpraHu3aIus uX padoThl C IOJIy4aeMOi Ha YPOKE COLUATIbHO 3HAYUMOM
uH(pOpMaIel — MHUIMUPOBAHUE €€ 00CYKICHUS, BEICKA3bIBAHHS YIAIIUMUCS CBOCTO
MHEHHUS 110 €€ MOBOAY, BIPAOOTKH CBOETO K HEil OTHOIICHHUS,

MCIIOJIb30BAHUE BOCIIUTATEIBLHBIX BO3MOXKHOCTEH COJIep KaHusl yueOHOTO IIpeIMeTa
4yepe3 AEMOHCTPALIUIO IETSIM IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO TTOBEICHUS,
MPOSIBIICHUS YEJIOBEKOIIO0US U 100pOCepACYHOCTH, Yepe3 M0100p COOTBETCTBYIOLIUX
TEKCTOB JJIsl YT€HUS, 337124 JJIs PEeIIeHuUs, TPOOIEMHBIX CUTYAIIUil 1151 CTAHOBJICHHE
JIOBEPUTENBbHBIX 00CYKJIEHHUS B KIIACCE;

MPUMEHEHNE Ha YPOKE MHTEPAKTUBHBIX (DOPM paOOThI yUAIIUXCS: HHTEIUICKTYaJIbHBIX,
JI€TIOBBIX, CUTYallUOHHBIX UT'P, CTUMYJIHPYIOIIKUX TO3HABATEIbHYIO MOTHUBALIMIO
HIKOJILHUKOB; TUCKYCCUN, KOTOPBIE AAIOT YUalTUMCS BO3MOKHOCTh MPUOOPECTH OTIBIT
BEJICHUS] KOHCTPYKTUBHOTO JTUAJIOTA; TPYIIIOBOI paOOThI UK pabOTHI B Tapax, KOTOphIE
yuaT MKOJbHUKOB KOMaHJAHON paboTe U B3aMMOJICUCTBHUIO C APYTUMU AETbMH;
BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE MOMOTatoT MOAAEPHKAaTh MOTHBALIUIO
JIeTel K MOIYYEHUIO 3HAaHUH, HATA)KUBAHUIO TO3UTHUBHBIX MEKIMYHOCTHBIX OTHOLIEHUHN
B KJIacce, TOMOTal0T YCTaHOBJICHUIO TOOpoKenaTenbHOU aTMochepsl BO BpeMsl YpOKa;
opranu3aus medcTsa, HACTABHUYECTBA MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUALTUXCSI
HaJl UX HEYCIEBAIOIINMH OJJHOKJIACCHUKAMHU, JIAIOIIETO MIKOJbHUKAM COLIMAIBHO
3HAYMMBIA ONBIT COTPYJHUYECTBA U B3aUMHOM MTOMOIIIH;

WHUIIMAPOBAHUE U TIOJIEPIKKA UCCIIET0BATEIbCKON IEATEIbHOCTH IIIKOJIBHIUKOB B
paMKax peain3alid UMUA WHIUBUIYaJIbHBIX U TPYNIOBBIX UCCIIEI0BATEIbCKUX MTPOEKTOB,
YTO JaCT MKOJbHUKAM BO3MOYKHOCTh PUOOPECTH HABBIK CAMOCTOSTENILHOTO PEIICHHS
TEOPETUUECKON TPOOIJIEMbI, HABBIK TEHEPUPOBAHUS U O(hopMIIeHHsT COOCTBEHHBIX HJICH,
HaBBIK YBOKUTEIHLHOTO OTHOIIEHUS K Uy>KHM HIESIM, 0(DOPMIICHHBIM B padoTax JpPYyrux
Hccre0BaTesNel, HaBbIK IMyOJIMYHOTO BBICTYIUICHHS TIEPE]T ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTAMBAHUS CBOSH TOUKH 3PEHUSI.



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Beenute YuebHuk: Anrebpa u Hauana MaTeMaTHYECKOTO aHAIN3A.
10knacc(yrnyOnénnsiii yposens) A.I'.Mep3msik, 1.A. Homuposckuii, B.M.
[TonsikoB. M.: U3natenbckuii nentp «Benrtana-I'pad»,2020

AnreOpa 1 Hauaja MaTeMaTHYeCKOro aHanu3a. 1 1kmacc(yriayO0aEHHbIN yPOBEHB)
A.I''Mep3nsak, [{.A. Homuposckuii, B.M. ITonsakos. M.: «ITpocsemenue»,2021

BAPHUAHT

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Beeaute YueOnuk: Anrebpa n Hayaia MaTeMaTUUECKOTO aHaJn3a.
10xmacc(yrayonénnsiii ypoBenb) A.I.Mep3msk, JI.A. HomupoBckuii, B.M.
[TonsikoB. M.: U3natenbckuii ientp «Benrtana-I'pad»,2020

AnreOpa 1 Hauana MaTeMaTU4YecKoro aHanusa. 1 1kmacc(yriayO0aEHHbIN ypOBEHD)
A.I''Mep3nsk, [{.A. Homuposckuii, B.M. [Tonsakos. M.: «IIpocsemenue»,2021

JaHHBIC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



Beenurte nannbiel. Poccuniickast anekTponHas mkoia https://resh.edu.ru/

2. MareMaTHYeCKHe OJMMITAAIBI H OJIMMIIMATHBIC 3a1a4H, — [JIEKTPOHHBIN
pecypc], — pexum goctymna: http://www.zaba.ru.

3. Meroanka npernoilaBaHusl MATEMaTHKH — [JIEKTPOHHBIN pecypc], — peKum
nocryma: http://methmath.chat.ru.

4. PeecTp mpuMeEpHBIX 00111€00pa30BaTEIbHBIX IPOrpamMM [AIEKTPOHHBII
pecypc], — pexxuM goctyma: http://www.fgosreestr.ru.

5. IlyreBoautens «B Mupe HayKu» IS MIKOJBHUKOB [3JICKTPOHHBIH pecypc], —
pexuM goctyna: http://www.uic.ssu.samara.ru

6. DJIEKTPOHHAs XPECTOMATHS 110 METOJIUKE TIPEIOIaBaHUsI MATEMATUKH

[amekTpoHHBIN pecypc], — pexxuM goctyma: http://fmi.asf.ru.






