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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeUYrBAECT MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUU, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4ueOHOro Kypca oOydaroImuecs OBIIAEBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKOM opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajn3a 3aKJIaJbIBacT
OCHOBY [IJIl YCHENIHOTO OBJAJCHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh UX JUIsSl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO e Bpemsi oBiajeHHe aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKICHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHE W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTH4YECKOTO
aHanM3a» OOyYaronIuecsl MOJTY4YaloT HOBBIA OIBIT PEIICHUs] MPUKIAJAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUS MAaTEMAaTUYECKUX MOJENIEN peallbHbIX CUTYyalui,
UHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUW, 3HAKOMATCS C  OpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCSA MATEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

VYuebHblli Kypc 00J1a7aeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM TOTEHITUATIOM,
KOTOpPBIN peanu3yeTcs Kak depe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M dYepe3 crneuuduky ydeOHOM
JIEATECIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HavajllaM MaTeMaTH4eCKOro
aHaIK3a JIeKUT AEATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

B crpykType yuebHOro kypca «Anrebpa M Hayajga MaTeMaTH4YE€CKOro
aHaJu3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMUECKuEe TUHUM: «Yucna
U BhIUHCIEHUD», « DyHKIIUU U Tpadukuy, «YpaBHEHUS U HEpaBeHCTBay, «Hadana
MaTE€MaTUYeCcKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOyueHHus1 Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHMS, €CTECTBEHHO JOTOIHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
y49eOHBI KypC SBISETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAWHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETpPHSI, MaTEMAaTHUECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
ITUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIEeI0BAaTEIhbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMCHSTh 3HAHUS, TTOJYYCHHBIC TTPH U3YYCHUH Y4EeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYCCKOM 3a7aud, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «Uncia W BBIYHCICHUS) 3aBEpIIacT
dbopMHpOBaHUE HABBIKOB MCIOJB30BAHMS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanusi. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHHE JeiaTh NPHUKHUIKY, BBIMOJHATH MPUOIMKEHHBIC
BEIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTeMAaTHUYCCKUMU
KOHCTAHTaMU. 3HAaKOMbIe OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJIHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHCelI. B KaXIoM ©3 3THX MHOXKECTB pPAacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIelnu(UYecKue 3aJaud M OMNEepaluu: JeJICHHe Haleno,
OTIEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIBIX 4YHCeN, 0ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apu(PMETHUECKUE OTIEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATYypaJlbHOM CTETIEHM HAa MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO KpPyra HCIOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS I PEIICHUS Pa3INdHBIX 3a/1a4
dbopMupyeTCsl TIPEICTaBICHUE O €AMHCTBE MaTEMaTUKH KaK HAyKH W €€ poju B
MOCTPOEHUU MOJIENIEH PEaJIbHOTO0 MHpa, IIUPOKO HCIOIB3YIOTCS 0000IIeHHEe |
KOHKpEeTU3aIHsl.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3YETCS Ha MPOTSHKEHUHU BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, TMOCKOJBKY B KaXJI0M
paznene I[lporpaMmpl TPEemyCMOTPEHO PEIICHHE COOTBETCTBYIONIMX 3adad. B
pesynbrare OOydYaromIvecss OBJAACBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
palMOHANBHBIX, HPPANMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTApUPMUUYCCKUX U
TPUTOHOMETPHUYCCKUX YpPAaBHCHHMM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
colepKaimux mapaMeTphl. [lojydeHHBIE YMEHHWSI IIMPOKO HCIOIB3YIOTCS TIPH
UCCIeNOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7la4 Ha HAXOXKJEHUE HAauOOJbIINX M HAUMEHBIIUX 3HAYCHUN (PYHKIUU.
JlanHasi conepxxaTesbHas IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMmyrnaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U JorapudMmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia  MPOUCXOJIWT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUSI OO0ydYaromuxcs, (GOPMHUPYIOTCS HABBIKUA JIETYKTUBHBIX
paccyxaeHudd, pabOTBl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Anre0Opa
npeniaraeT d()QPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HAIJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToquueckass JMHUAA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUSI MaTepuania. V3ydeHue CTerneHHOoH,
NOKa3aTeIbHOM, JIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (PYHKLUH, UX CBOICTB
U rpaduKoB, UCHOIb30BaHUE (DYHKUMN JUIsL pelIeHUs 3aJad U3 APYTUX Y4eOHBIX
IPEIMETOB U PEANbHOW MU3HHU TECHO CBSA3aHO KaK ¢ MATEMaTUYECKUM aHAJIU30M,
TaK M C pEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [Ipum 3TOM OosibllIOE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEKIY
pPa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBATh MOJY4YEHHbIE (DYHKLIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IMO3BOJSIONIMX BbIpAXaTh 3aBUCUMOCTH MEXKIYy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYTr KaK MAaTeMAaTHYECKUX, TaAK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX OOYYaIOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAeNsiaTh WX HauOONbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUIYp U OOBEMBI TE€l, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas cojep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIed peaJbHbIX CHUTYallUi,
MO3BOJISIET HAXOJIWTh HAWJIydllee pEHIeHUE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHYE€CKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPakTHOTo, (OPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUW pPaClo3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HarT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeToANYecKas JIMHUS «MHOXeCTBa U JIOTHKay BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
W TpejjaraloT Hambojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH M e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMaTHUKH U HCIIOJIH30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHbIM TIPU3HAKOM MAaTEMaTHKH KaK HayKH CJeayeT MpHU3HaTh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHUS HAa OCHOBE JIOTMYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS STUX MOJIeNIeH C TOMOINIBIO afmapara ajiredopbl H
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y49eOHOTO Kypca IIMPOKO HCIOJNB3YETCs I PEelIeHUs MPUKIAAHBIX 3amad. [lpu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TNPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHble Tepuoandeckue npodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a1a4 U3 Pa3JIMYHbIX OTpaciaed 3HAHUM U PEAbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JEHUCTBUTEILHOTO YUCIIA U €ro cBoMcTBa. [IpnONMxE€HHbIE BBIYKMCIICHHUS, PABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HNOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaATYpPaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp C panuMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapupma. JlecaTnyHble U HaTypaJbHbIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

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

OCHOBHBIE METO/Ibl PEHICHUSI LEbIX U APOOHO-PAlMOHANIBHBIX YpaBHEHUN U
HEPAaBEHCTB. MHOTOWIECHbl OT OJIHOM MNEpeMEHHOM. JleJeHue MHOrodjieHa Ha
MHOIOWwIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEJIbBIMU
koapumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COJIEPKAIINUX CTEIIEHU U KOPHHU.

HppanmonanbHbie YPaBHEHUS. OcHOBHBIE METO/BI peLIeHus
UppalMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHre BhIpaXEHHH, CONEPIKALTNX JOTapru(MBbI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHoOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUroHoMeTpU4ECKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuia CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBanume TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEealbHOM CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKH

OyHKIMA, CcrnocoObl 3amaHus ¢GyHKIUU. B3auMHO oOpaTHbIE (QYHKIIHH.
Komno3zummss @yukuuii. I'papuk  (yHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIMIA.

OO6unacTb ompeneneHuss U MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHBIE pyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexyTKn MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MUHHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JOpOOHO-TMHEWHass (DYHKUIMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3ateneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 pelIeHUs YpaBHEHUH.

TpuronomeTpruyeckass OKpPYKHOCTb, OIIPENEIIEHUE TPUTOHOMETPUYECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B peaJbHBIX MpoOIeccaXx M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs IIOCJIeNOBaTeIbHOCTEH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OrpaHUYECHHbIC
nocJeI0BaTebHOCTU. MCTOpUsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOrO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckasi 1 reoOMeTprUecKas mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOUIEH reoOMEeTpUYeCKOn
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUur JUisl PELIeHUs peaidbHbIX —3a1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble (GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEPaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPHIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe GyHKIHK. OnpeneneHne, TeOMETPUIECKUN U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K Ipa@uKy QyHKIIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (PYHKITHH.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, oOmnepanuyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JlmarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
OMMCAHUs PEAJbHBIX IPOLECCOB W SIBICHUM, MPU PEIIEHWU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u nensie yucna. [IpumeHeHne npu3HAKOB AEIMMOCTU LEIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa i penieHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpanueckass U TPUTOHOMETpUYEcKas (HOpMBbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe Oomnepanuu ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMEe KOMIUIEKCHBIX YHCE]l Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PeIIeHUs] PU3NYECKUX U TEOMETPUUECKUX 3a]1aY.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTHU. PerieHne TpuroHoOMETpUYECKNX HEPABEHCTB.

OCHOBHBIE METOABl PEIIECHUS TOKA3aTeNbHbIX W  JIOrapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUUYECKUX YPABHCHHM.

YpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a]ad M 3aJa4 U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX 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.

Hcnonp3oBanne rpadukoB (DYHKIUH SIS HWCCICIOBAHUS IPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEATbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHue MpoU3BOAHON K MCCIEIOBAHUIO (DYHKLIHM HA MOHOTOHHOCTb H
3KCcTpeMyMbl.  HaxoxneHue  HamOoNblIEro M HAUMEHbBLIEro  3HauY€HUH
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOICTBO miepBoOOpa3HbIX. IllepBooOpa3Hbie
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XaeHUS TIEPBOOOPa3HBIX.

WNHuterpain. I'eomeTpuuecknii CMBICII UHTETpaIa. Brruncienne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHneHnue uHTErpana A HAXOXACHUS IUION[aAed IUIOCKHX (uUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHbIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIraIbHbIX
YPaBHECHUM.



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

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLEAyp TpaxJAaHCKOro oOImiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'PpakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTIDKCHMM B JPYTUX HAyKaxX, TEXHOJIOTHAX, cdepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTMIKEHUN HAyKM H JACSATENbHOCTBIO YYEHOrO, OCO3HAaHHE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (370POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHIATHA H
OTIIbIXa, peryispHas (u3uvecKass aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUAX CIIOPTUBHO-03J0OPOBUTEIBHOM E€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepaM  MPO(EecCHOHATBHOM  JAESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OO0pa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3a/1a4 MaTeMaTHIECKONU HAMpPaBICHHOCTH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYPhl, TIOHUMAHHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOTHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJOTUUECKUX MPo0OJieM, OpUeHTAIUS
Ha TPUMEHEHHE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
VPOBHIO  pa3BUTHUSI HAYKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKh Kak c(epbl 4enoBEUECKOW MesATeNbHOCTU, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTUS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh IMPOEKTHYI0 M MCCIEI0BATEILCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSATHUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OmpeJieSIeHUs] MOHSITUH, YCTaHABIUBATh CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI 711 0000IIIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpPeasiaraTb KPUTEPUH JJIS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEILCTBA MATEMATHYECKUX YTBEPKICHUM
(IpsiMbIe ¥ OT MPOTUBHOTO), BHICTpAUBATh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMMU;

CaMOCTOATEILHO (POPMYIHPOBATH OOOOIICHHUS M BBIBOJBI 1O Pe3yibTaTam
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, a TAKKE BbIIBHUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

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

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIMIO, MPEJCTaBIATh €€ B Pa3IMYHBIX (QopMax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenne:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYXJACHUSI B COOTBETCTBUU C YCIOBUSIMHU U
HEeasIMH  OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpAXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlEJICHHbIE Ha TOUCK
pEelIeHUs, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUSAMHU APYIUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJICTBO TMO3UIMKA, B KOPPEKTHOU (opme
bopMyIUpOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHS;

MPEACTABIATh PE3YIbTATHl PELICHUS 3a/laud, dKCIIEPUMEHTa, UCCIIe0OBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3aJa4M, BIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbHONW  peduiekcuM  Kak  OCO3HAaHMS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOIMPOBEPKH, CAMOKOHTPOJISI TpOIecCa M Pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4a4H;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIICHUU 3a]auH,
BHOCHUThH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl TMpU pelieHUd YYEOHBIX 3a7ay, MPUHUMATHL 1I€JIb COBMECTHOM
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpeneisiTh
BUJIbI paboOT, JOroBapuBaThCsA, OOCYXKIATh IIPOIIECC M pPe3yJbTaT pPabOThI,
000011aTh MHEHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboTel (0O0CyXaeHUss, 0OMEH MHEHHH,
«MO3TOBBI€ IMITYPMBD)» W HHBIC), BBHIMIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAUHUPOBATh CBOU JCHCTBHUS C JPYTMMHM YJ€HAaMH KOMAaH[bI, OILICHUBAThH
Ka4eCTBO CBOETO BKJaja B OOIIUH MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce o0OydyarOmIMICSd TOJYYUT CICAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4EeOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHAas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTENBHBIX YHUCEI, MOAYJIb JEHCTBUTEILHOTO YHCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHSTH MPUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUN;



CBOOOIHO ONEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IO0Ka3aTeseM,
UCIIOJIb30BaTh MOAXOIALIYI0 (JOPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpUPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOOJ/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIBHBIM MOKa3aTeNIeM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSMHU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHblE METOJbl PEIIECHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX YPaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB JUISl PELICHHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHAThH
JICJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHMI,
MaTpuLa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCIIOJIB30BaTh CBOMCTBA ONpENENHTeNss 2 X 2 g BBIYMCIICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENA JUIsl PELIEHUS CUCTEMBbl JIMHEHWHBIX YpPaBHEHH,
MOJIEJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpABHEHUH,
MCCIIE0BATh IIOCTPOEHHBIE MOJEIH C IOMOUIBIO MATpHI] U OINpEAeIUTENEH,
VMHTEPHPETUPOBATH MOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAIIBHBIE, MMOKa3aTeJbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISASA MPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKUe (HOpMYJIbl ISl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BHIPAKECHHUI;

CBOOOJTHO  OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEoOXOoAuMmble (GOpMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUII;

MOJICIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDOKEHUsSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJICIIM C MCIIOIb30BAHUEM allapara ajareopsbl.

DOyHKuHuU U rpapuKu:

cBOOO/IHO ONEPUPOBATh MOHATUAMU: (PYHKIHS, CIIOCOOBI 3aaHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KoOMMO3WLMS QyHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

cBOOOJHO OINEPUPOBATh MOHATUSAMHU: OOJIACTH OMpPEACNCHUS M MHOMXKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATUSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuonyeckue (PyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee U HauUMEHbIee 3HaYeHue (QYHKIMU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaldbHBIM U
HeabIM TIoKa3zareneM, rpaguk CTeneHHOW (YHKIMU C HATypalbHBIM U IIEJIBIM
nokasaresnemM, rpa@uk KOpHs N-oil CTeNeHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JHHEWHAs, KBaJpaTUUHas U JPOOHO-JTHHEWHas
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPaPUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIIMHA, UX CBOMCTBA M rpadUKH, HCIOIL30BaTh MX TpapUKU IJs pelIeHUs
YPaBHEHMU;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKUUN JUid  HCCIEAOBaHUS TIPOILIECCOB U
3aBHCUMOCTEN NpU pelieHuH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB M peajbHOU
KU3HH, BBIpAXXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpuyecKas
mporpeccusi, 06CKOHEYHO yOBIBAIOIasi TeOMETpUUECKasi MPOTPeccus, TUHEHHBIA U
OKCMOHECHIIUATBHBIA POCT, GOpMyIia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHNE
O KOHCTaHTE;

UCTIONB30BaTh TPOTPECCUU IS PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa,



CBOOOJTHO OIEPUPOBATH MOHIATHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENLHOCTE, MOHOTOHHBIE M OrPAaHUYEHHBIE MOCJIEI0BATENBHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUU, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (GYHKIMS, HENpEpbIBHAs Ha OTPE3KeE,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIINH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKIUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMMCAHUS PeaTbHbBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO OMNEPUPOBATH IMOHSATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K koniy oOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBaTh MOHATUSAMH: HATypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX W IEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen ISl pelieHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMEPUPOBATH MOHITUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE YMCIa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpME, BBITIOTHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHHs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMHUECKUe HEpPaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJBl JUIsl  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIICCTBHS, HAXOAUTH PELICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTeJIbHBIE,
jgorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalliie MOAYJIM U IapaMeTphbl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara anreOpsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

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

CTPOUTb TIEOMETPUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIUPOBAHMS U HCCIENOBAaHUS pEasbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIIEIOBaHUSI (YHKIIMA HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaAUCHUSI (PYHKIIMHM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MNPOWU3BOAHYIO JUIS HAXOXKACHUS HAWJIY4IlEero pEUIeHUs B
NPUKIAIHBIX, B TOM YHMCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3ajadax, I
ONpENENEeHUs] CKOPOCTH W YCKOPEHHUs Ipoliecca, 3aJaHHOro (opMyson WU
rpadukom;



CBOOOJTHO ~ ONEpHUPOBATH MOHATHSMHU: [EPBOOOpa3Hasi, ONpeneIEHHBIMI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTerpai no Gpopmyie Herotona-JIeitonuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (GUTYP U 0OBEMBI TEIT C TTOMOIIBIO HHTETPaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA IPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
bu3NYECKOro XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapipie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pynkuus. [TokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpaxkeHUs U ” |
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanne GyHKIHIA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMUIECKHE HEPABCHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3 AT 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| MHox€ecTBO, Onepaluy HaJl MHOKECTBAMU |
U UX CBOICTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
anmnapara JJis pelieHus 3a1a4
Panmonanbubie yncna. OOBIKHOBEHHBIE U
4 JECSITUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH
Pannonanbublie yncna. OObIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, IPOLIEHTHI, 1
OecKOHEYHbIE IEPUOANYECKHE JPOOH
6 [TpumeHnenue npoOei U MPOLEHTOB AJIs |
pELIeHNs TPUKJIAHBIX 3a7a4
7 [Tpumenenue apobeli U MPOLEHTOB IS |
pelIeHns TPUKJIAHBIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
UppaluoHaIbHbIE YHCIIa
9 Apudmernueckre onepanum ¢ |
JENCTBUTENBHBIMH YN CIIAMU
10 Mopynpe JeMCTBUTEIBHOTO YHCIIA U €r0 |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOJbI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOrouUlI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[IpuMeHeHne onpenenuTens s PELIeHHs
CHCTEMBI JINHEHBIX YPaBHEHUI




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue npukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHENHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeaesieHus] © MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HauMeHbllIee 3HaYEHHE
(GYHKIIMHM Ha IPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

33

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpaPuKOB ITUX PYHKITUN

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpadux"

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHIH,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHAIBHBIX
ypaBHEHUM
Wppaunonansubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUN

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 MPPALMOHAIIBHBIX YPABHECHUN

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
e€ CBOMCTBA

54 CremneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
peueHusl ypaBHEHU I

57 Hcnonws3oBanue rpadpuka QyHKIUN A5

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbublie ypaBHeHUsI. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapudm umncna. CBoicTBa jJorapudpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux |
aorapu@msl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHkuus, e€ cBOWCTBA U 1
rpadux

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpadpuka QyHKIUN A5

73 peLICHUs ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI peIIeHUs JTorapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YKCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKcuHYC, apKKOCUHYC U apKTaHT€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpyXHOCTb,

84 OIpEeEIIEHNE TPUTOHOMETPUUECKHUX

(YHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpKEHU I

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS 1

rocyienoBareibHocTel. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. MicTopus aHanu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
rE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIM POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLUEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrtpomnbHas padora:
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHHEe CBONCTB HEMIPEPBHIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Onpenenenue, reOMETPUIECKUI CMbICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN

OWM3BOJHBIE 2JIEMEHTAPHBIX KIIHi

126 IT

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 ITponsBogHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (HYHKIUI

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHNE, CHCTEMATH3AINS |
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npou3BOJHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON

(GyHKIIMM Ha OTpe3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GyHKIIMU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenune HanOombIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
GbyHKINU Ha OTpE3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKIaAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XACHNS HaWIYy4IlIEro peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOTO (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "MccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia HaxOX/A€HNS IEPBOOOPA3HBIX

)5 [TepBooOpa3HbIie dNeMEHTapHBIX (QYHKITUH.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpaa

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne Horotona-JleliOHuna

73 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTErpana i HaXoXKACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemenuii uddepeHInaTbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenue TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHbBIE METO/1bI PEeLLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

norapu)MIUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> HppaLMOHAIIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/bI pEeLLIEHUS
UppalvOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
60 OcCHOBHBIE METOABI PELLIEHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppalOHAIbHBIX YPaBHEHHH
2 I'padrueckue METOIbI pELICHUS
UppalMOHATIbHBIX YpaBHEHUI
63 I'paduueckue MeTo bl peLeHus
IIOKA3aTeIbHBIX YPABHEHUN
64 I'paduueckue MeTo bl peLIeHus
IIOKAa3aTeIbHbIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue MeTO bl peLIeHus
69 MOKa3aTeIbHBIX U Jorapu(pMUUecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonrponsHas pabdora: "UpparnuoHaibHeie,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomriekcHeie yncna. Anredpandeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHYECKasi POPMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YMCeN Ha
KOOPJMHATHOM TIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YHClia

80

81

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LEJIbIX YUCEl

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LEJIbIX YUCEl

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
LEJbIX YUCEJI: OCTATKH 10 MOYJIIO

90 [IpumeHeHne MPU3HAKOB AETUMOCTH
LEJBIX YUCEIN: OCTATKH 110 MOIYJIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEeNbIX Yucell: anroput™ EBkinaa mis
pelIeHns 3a/1a4 B LIEJIbIX YHCIax

9 Kontponbras pabota: "Teopust menbix
yucen"
CucremMa ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh ypaBHEHHI.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEN MPpALlMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHoBHBIE MCTOJbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 3a]1a4 U3

101 pa3IMYHbIX 00JacTei HayKH U pealbHOMN
YKWU3HM, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTAaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pE3yJIbTaTOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALMOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHBIE CUCTEMEI C napamMeTpamMmu

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
rapamMeTpamMmu

115

Tpuronomerpuveckrne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHUYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIbIO YPAaBHEHUH C

napameTpamu

[ToctpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI{GJIGﬁ PCAJIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

[ToBTOpenue, 06061IeHNE,

125
cucremarusanus 3HaHui: "HepaBencraa"

126 [ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000MIICHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEeHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 06001IEHNE, |
CHCTEMATH3alMs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME
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