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HOACHUTEJIBHASA 3AIIMCKA

VY4eOHblll Kypc «AnreOpa ¥ Hadajga MaTEMATHYECKOTO aHAJIN3a» SIBIISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B MpPOrpaMMe CpeaHEero oOimero oOpa3oBaHMUS,
MOCKOJIbKY, C OJJHOW CTOPOHBI, OH OOECIEeUYnBAET MHCTPYMEHTAJIbHYIO 0a3y JUIs
U3yYEHUsl BCEX ECTECTBEHHO-HAYUYHBIX KYypCOB, a C JPYroil CTOpPOHBI, (popMupyer
JIOTUYECKOE M a0CTPaKTHOE MBIIUIEHUE 00YydarolUuXcs Ha YPOBHE, HEOOXOAUMOM
IJI OCBOEHUSI MH(POPMATHKH, O0OIIECTBO3HAHUS, HUCTOPUH, CIIOBECHOCTH U APYTUX
AUCUMIUIMH. B pamkax naHHOro y4eOHOro Kypca oOydaroliuecsi OBJIaJEeBarOT
YHHUBEPCAIbHBIM $I3IKOM COBPEMEHHOM HaykH, KoTopas (OpMyJIHpPYET CBOU
JTOCTHKCHHSI B MaTeMaTUIeCKor (hopme.

VY4eOHblii Kypc anreOpsl U HayaJl MaTeMaTHYECKOTO aHain3a 3aKJIabIBaeT
OCHOBY Ui YCIEUIHOIO OBJIAJCHHUS 3aKOHAMU (PHU3UKHU, XUMUHU, OHOJIOTHUH,
IIOHMMaHUsl OCHOBHBIX TEHJCHIIUI Pa3BUTUS YKOHOMUKH U OOIIECTBEHHOH KU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHIX, YBEPEHHO MCIIOJIb30BaTh MX JJS JalbHEWIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBiaZieHHE aOCTPAaKTHBIMH M JIOTUYECKH
CTPOTMMHU KOHCTPYKLMSAMH aiareOpbl MU MaTEeMaTHUYECKOTO aHajiu3a pa3BUBAcT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTBH, JIOKa3bIBATh
YTBEPXKACHUS C MOMOILBIO MHAYKIIMM U PacCy’kKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHe M KOHKpETH3aluio, a0CTparupoBaHUE W AaHAJOTHUIO, (opMHpyeT
KpPEaTUBHOE Y KPUTUYECKOE MBIIIIJICHUE.

B xone m3yuenuss yuyeOHOro kypca «Ainredpa ¥ Hayajlla MaTeMaTH4eCKOro
aHaln3a» 00ydYaroIluecs MOJy4YaroT HOBBIM OMBIT PEIIeHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOCHHUS] MaTeMaTHUYECKUX MOJIEJeH peaslbHbIX CUTYyalui,
UHTEPIPETallMd  IOJIYYEHHBIX  pELIeHWH, 3HAKOMSITCI C  IpUMepamu
MaT€MaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblil Kypc 00JIajaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHLUAIOM,
KOTOpBIA peanu3yercs Kak dYepe3 YydeOHbIH MaTepuan, CHoCOOCTBYIOLIUI
(OpMHpPOBAaHHIO HAYYHOI'O MHPOBO33PEHMs, TaK M 4Yepe3 crneuuduky ydyeOHOM
AESITEeNbHOCTH, TPEOyIoUell MPOJOKUTEIPHOW  KOHIICHTpPAIlMM  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, ~aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIyYEHHBIH
pe3yJIbTart.

B ocHoBe Meroauku oOydeHHsl anredpe W HavajaM MaTeMaTH4YeCKOro
aHaln3a JICKUT ACSITeIbHOCTHBIN NMPUHIUI 00yUYCHHS.

B crpykrype ydeOHOoro kypca «Ainrebpa M Hauajga MaTEeMaTHUYECKOIO
aHaJIN3a» BbIIEIIEHBI CIEAYIOUINE COAEPKATENbHO-METOANYECKUEe TUHUM: «Yucna
U BeIYUCIeHU, «DyHKIMN U Tpadukm», «YpaBHEHHs U HEpaBeHCTBay, «Hauana
MaTeMaTHYeCKOTo aHanu3a», «MHoxkecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKATEIbHO-METOANMUECKUE JIMHUM M3y4aloTCsd Ha TPOTSHKEHUU JIBYX JIET
oOyueHHus Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUs, €CTECTBEHHO JOTIOJIHSS
ApYT Ipyra U MOCTENEHHO HACHIAsACh HOBBIMH T€MaMU W pasnenamu. JlaHHBIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSET B cebe
COJIep’)KaHUE HECKOJbKMX MaTeMaTHUeCKUX AMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHUsSI, MAaTEMATHUYECKUM aHalIu3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecss OBIaAeBalOT BcE Oosee
IMIMPOKUM MATEMaTUYECKUM allllapaToM, y HUX MOCIEN0BaTeNbHO (hopMupyeTcs u
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTE€MaTHYECKyl0 MOJIeJb peallbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MTOJYYEHHbIE MPU U3YUYEHUU Yy4eOHOro Kypca, s
pEIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7aud, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHO-MeTOIMYECKas: JUHUS «YMciIa U BBIYHUCICHUS» 3aBEpILIAET
(GopMUpOBaHNE HABBIKOB MCHOJIb30BaHUS JACHCTBUTEIbHBIX UUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHHusl 0co0O€ BHUMaHuU€  yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
palMOHANbHBIX BBIUMCICHUN, BKIIOYAIOMIKUX B CceOs HCMOJIb30BAaHUE PA3TMYHBIX
dopM 3amucu 4YMcia, YMEHUE JejaTh NPUKHUJIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCIIOBBIC BBIPAKECHHS, padOTaTh C MAaTeMaTHYECKUMHU
KOHCTaHTaMU. 3HAKOMbIe OOYYalOIIMMCS MHOXKECTBAa HaTypajbHBIX, IIEIbIX,
palMoOHaNbHBIX U JCHCTBUTENBHBIX  YHCEJ  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcesl. B KaxIoM U3 3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My CIHenu(UIECKUEe 3aJadyd W ONepaluu: JelIeHHue Halelo,
OTIEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE LEJIBIX YHCEN, OCOOBbIe CBOICTBa
paloHANbHBIX M HUPPAIMOHANBHBIX YHCeN, apu(pMETHUECKHE ONEpaluy, a TaKkKe
U3BJICUCHUE KOpHS HATypaJbHOW CTENEHUM HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapsi mocrenoBaTenTbHOMY pPACIIMPEHHUIO Kpyra HCIOIB3yeMbIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHHS JJIsl PEHICHHUS Pa3InIHBIX 3a71ad
dbopMupyeTcsi IpeaCTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poiu B
IOCTPOEHUU MOJIENEH peallbHOTO MHpa, IIUPOKO HCIOJIB3YIOTCA 0000IIeHue U
KOHKPETH3aIHS.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEANM3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pazgene llporpamMmbl HpenryCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAJCBAIOT PA3NMYHBIMU METOJAaMU  PEIICHUs
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKAa3aTeNbHbIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
coJepKamux mnapamerpel. [lodydeHHbIE yMEHHMS HIMPOKO HCHOJIBb3YIOTCS MpH
UCCleIOBaHNH (YHKIIUI C TOMOINBIO MPOU3BOJHON, MPU PEIICHUN TPUKIATHBIX



3a]a4 U 3a7]a4 Ha HaXOXKJCHHE HAauOOJbIINX U HAUMEHBIINX 3HAYCHUN (YHKIUH.
JlanHasi comeprkarenbHas JUHUS BKIIOYaeT B ce0sl Takxke (OPMUPOBAHUE YMEHHM
BBIMIONHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKXkKe BBIPAKEHUH,
COJIEpKaIllMX CTENeHUu U Jorapudmel. bmaromaps m3ydeHuro anredpandeckoro
MaTepualia  MPOUCXOJIUT  JajbHEWIIee  pa3BUTHE  aJTOPUTMUYECKOTO U
abCTPaKTHOTO MBIINUICHUS O0ydarouuxcs, (GOpMHUPYIOTCS HaBBIKA ETyKTHBHBIX
paccyxaeHudd, paboTBl ¢  CHUMBOJBHBIMU  (QopMamH,  MPEICTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpaBeHCTB. AureOpa
npennaraetr d(QQPEKTUBHBIE HWHCTPYMEHTBI JJIS PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJSIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3BIKA HAYKH.

CopepxxarenpHo-MeTOMUeCKass JHUHUA «DYHKIMM U TpaQUKU» TECHO
NEeperieTaeTcs ¢ JPYTMMU JMHUSMHU Y4EOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337a€T MOCIIEOBATENbHOCTh U3YUeHHsI MaTepuania. M3yuenue creneHHoi,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOMCTB
U rpadMKOB, UCIIOJIb30BaHUE (DYHKIMI JUIsl PENICHHs 3a/1a4d U3 JIPYTUX y4eOHBIX
NPEIMETOB U PeaIbHON KM3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKUM aHAIH30M,
TaKk W C pelIeHHeM ypaBHEHWH W HepaBeHCTB. [Ipum 3TomM Oousbllioe BHUMaHWE
yaensieTcs: GOpMHPOBAHUIO YMEHHUS BBIPaXKaTh (POpPMyJaMH 3aBUCHMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIEN0BaTh IOJY4YEHHbIE (DYHKIHH, CTPOUTH HX
rpaduku. Martepuan 3Tol coJep:KaTeIbHON JTMHUN HAIEJIeH Ha pa3BUTHE YMEHHI
¥ HaBBIKOB, MO3BOJIAIOIIMX BBIpaXaTh 3aBHCHUMOCTH MEXKIYy BEIMYMHAMHU B
paznuyHOi (opMe: aHATUTHYECKOM, rpaduueckoid U ciaoBecHOW. Ero mszyuenue
CHOCOOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000I1IEeHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenbHasi nuHus «Hauyana maTeMaTHyeckoro aHaavsa» MO3BOJIAET
CYIIECTBEHHO PACHIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYMHBIX OOy4YaloIUMCS, TaK KaK Yy HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauky  cIOXHBIX (GYHKUUNA, OMpEeNeNsiTh HMX HauOOJbIIMEe U HAUMEHBIINE
3HAYEHUSI, BBIYHUCIATH TUIOMATU (GUTYp U OOBEMBI TeN, HAXOAWTH CKOPOCTH H
YCKOpeHHsl TpoleccoB. JlaHHasg coaepkareinbHas JIMHUA OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYEeCKHX MOJENeH peaNbHBIX CHUTYalluH,
MO3BOJISIET HAXOJUTh HaWJIyulllee peIIeHHe B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-DKOHOMHYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTrO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO a0CTPAKTHOTO, (POPMAIbHO-TOTHUYECKOTO U
KpEaTHUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE W HcKyccTBe. OOydaromuecs: y3HaIOT O



BBIJIAIONIUXCST PE3y/IbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHUKUA Kak
HAyKH, U 00 UX aBTOpax.

ConepxatenpHO-METOIMYECKas! JIMHUA «MHOXKECTBA M JIOTUKa» BKIIOYAET B
ceOsl DIIEMEHTHl TEOPUHM MHOXXECTB M MaTEMaTHYECKON JIOTHKH. TeopeTHko-
MHO>KECTBEHHBIE MPE/ICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTEeMAaTUKHU
U TpenjararoT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONIUN BCE pa3Jieibl
MaTeMaTUKH H ©€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HBIE MAaTEMAaTHYCCKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eawHoe Ienoe. lloaTomMy BakHO JaTh
BO3MOXKHOCTh OOydaromeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  S3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIONb30BATh €r0 ISl BHIPAKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMaTHKHA KaK HAyKH CIIEIyeT TIPU3HATH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTHKA CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIITUICHHUS
00y4JaroIuXxcs, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHYECKUX
mpaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBITUICHHS.

B yuyebnom kypce «Anrebpa W Hadala MaTEMaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOTO0 MOJCIUPOBAHUS, KOTOpHIE MPU3BAHBI
croco0CTBOBaTh (DOPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJEIEH peallbHbIX
CUTyalluii, HCCJIENOBAaHUS 3TUX MOJENEH C TMOMOIIbIO ammapaTa anreOpbl |
MaTEeMaTUYECKOr0 aHajiu3a, WHTEPHpPETAlNH TOJIYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KAXK/IbIN U3 Pa3esioB MPOTrpaMMBbI, MOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIIOJIB3YeTCs I PEIICHHsS MPUKIaIHBIX 3anad. [Ipu
pEIICHNN  pPEabHBIX  MPAKTHYECKUX  3a7a4  OOydJarolIuecs:  Pa3BUBAIOT
HaOJIOAATeIbHOCTh, YMEHHME HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTUIO, 0000maTh W  KOHKPETHU3UPOBATH  MPOOIIEMy.
JlesTenbHOCTh 1O  (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX —33]a4
OpraHU3yeTCsl B TPOIECCe HM3YYCHHUS BCEX TeM y4eOHOTro Kypca «Anredpa u
HayaJla MaTeMaTUYeCKOT0 aHaTu3ay.

Ha wu3ydenune yueOHOro Kypca «AjireOpa M Hayajla MaTeMaTHYE€CKOTO
ananuza» B 10 kmacce otBoauTcs — 136 yacoB (4 yaca B HEIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yucii1a ¥ BBIYUCTICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE W JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIECHTOB IS
peLIeHUs NIPUKIIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTPACIIEN 3HAHUU U peallbHON KU3HH.

JlelicTBuTenbHble uKcna. PanvoHanmbHble U UPpalMOHAJIBHBIE YHCIA.
ApudmeTnueckue  Omepalud ¢ JCHCTBUTENBHBIMH  YHcIaMu.  Moayib
JIEUCTBUTEIBHOTO YKCIa U ero cBoMcTBa. [IpubnukEHHbBIE BRIUMCICHUS, TTpaBUiIa
OKpYIJIEHUs, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenslM nokaszareneM. buHom Hserotona. Hcenmonbs3oBaHue
MOAXO/ISIIIEH (POPMBI 3aIMUCH TEUCTBUTEIIBHBIX YHCEI JJISl PEIICHUS TPAKTUICCKUX
3a7a4 ¥ IPEJACTABJICHUS JaHHBIX.

ApudmMerrnyeckuii KOpeHb HaTypaJbHOM CTENIEHU U €ro CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapudm umcna. CpoiicTBa jorapudma. JlecsaiTUUHbIE W HaATypajbHBIC
J0TapuQpMBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHTE€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TMpeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHMsS. PaBHOCUIIBHBIE ypaBHEHUS M ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
peleHrne HEpaBeHC CTBA.

OcCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATILHBIX YpaBHEHUHN H
HEpPAaBEHCTB. MHOTOYIEHBI OT OJHOW IIepeMEHHOHU. JlelneHue MHOro4ieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorowieHsl ¢  LEIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COJIEPKAIINUX CTETICHU 1 KOPHHU.

HNppaunonansHbie YpPaBHEHUSI. OcHOBHBIE METO/IbI pelIeHus
MppalMOHAIBHBIX YPABHCHUH.

[loka3zaTtenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELIEHUS MOKAa3aTeJIbHBIX
YpPaBHEHUM.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALIUX JTOTapU(MBI.

Jlorapudpmuyeckue ypaBHCHHUSI. OcHOBHBIC METO/IbI peIICHHSI
norapuMUYECKUX YPaBHCHUM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE dbopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BhIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHU .



Pemienne cucrteM nMHENHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHHi. Onpenenurens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOMCTBA, BBIYMCIIEHHE €r0 3HAYEHUs, MPUMEHEHHE ONPECIUTeN A1 PelIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAIHBIX 3aJad C IOMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. VccimemoBanue mNOCTPOEHHOW MOAEIU C
MOMOILBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJEN PEAJTbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpPaBEHCTB. [IprMeHeHHe ypaBHEHHMI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYeCKUX 3a7ad M 3ajlad U3 Pa3IuvHbIX 00JlacTeld HAyKHM W peaTbHOU
KU3ZHU.

DYyHKIUMU U TPaPUKHU

@yHkusA, crnocoObl 3aaaHus (QyHKIUM. B3auMHO o0OpaTHble (QYHKLMH.
Kommosummst  pynkiuii. 'paduk  yHkum. DneMmeHTapHbIE MpeoOpa3oBaHUs
rpauKoB GQyHKIUH.

OO6nactp ompeneneHus: ¥ MHOKECTBO 3HaueHUM ¢yHkuuu. Hynmu dyHkumm.
[IpomexyTku 3HaKomocTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuonnueckue
¢bynkuun. [IpoMexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3HauyeHus: QyHKIMKU Ha IPOMEXKYTKE.

JluneliHas, KBaJpaTWU4Has W JPOOHO-IMHEHHAass (YHKIUU. DJIeMEHTapHOE
HCCJIEI0BAHNUE U NTOCTPOEHUE UX IPaUKOB.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIENIBIM Moka3atenem. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOPHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HaTypaJbHBIM [MOKA3aTEJIEM.

[loka3aTenbHass u jorapupmuyeckas (yHKUHUHU, WX CBOMCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIlIeHUs ypaBHEHUH.

TpuronoMmerpuueckass OKpY>KHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(yHKUHI YUCIOBOrO apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX IMpoleccax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHAJIM3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUs IIOCJIEAOBATENLHOCTEH. MeTox
MaTeMaTUYeCKON MHIYKIHUU. MOHOTOHHBIE u OTpaHUYCHHbIC
IIOCJIEIOBATENBHOCTH. MCTOpHsS BO3HUKHOBEHHSI MAaT€MAaTHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernyeckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMmerpudeckas nporpeccusi. Cymma O€CKOHEYHO yOBIBAIOIIEH Te€OMETPUYECKON
MPOrpecCrr. JINHENHBIA U 3KCIOHEHIHAIBHBIN POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcmnonp30BaHWE MPOrPECCHMU Uil PELICHHS] pPealbHBIX 33134
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHknuid. CBoHCTBa (QYHKIMHA HENpPEepHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB [JII PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HEMPEPBIBHBIX
(GyHKUMIA U151 pelieHus 3a/1a4.

[lepBas u BTOpast mponsBoaHbIe QyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3MYeCcKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoaHbIE  BIEMEHTapHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UILINY (YyHKIIHIA.

MHo:xecTBa U JIOTHMKA

MHoO)kecTBO, oOllepanMu HaJ MHOXKECTBAMU M HUX CBOMCTBa. JluarpaMmsl
Oinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUS PEANbHBIX MPOLECCOB W SBICHUW, MPU PEUICHUM 3a1a4d W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHMUSL.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTh I'PAKIAHCKON MO3ULIUK 00YYaIOIIErocsl KaK aKTUBHOIO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOLIEecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
npoueayp TpaxAaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aUMOJECHUCTBOBATh C COLMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSIMHA ¥ HA3HAYCHUEM;

2) IaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUHCKON TpakJIaHCKOW MIAECHTUYHOCTH, YBAKEHHUS K
IIPOIIVIOMY M HACTOSIIEMY POCCHUMCKOM MAaTEMAaTHKH, LIEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMATHKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE DTHUX JOCTIDKEHHUW B JIPYTUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMHUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMS, 3THYECKOTO ITOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM



MPUMEHEHUEM JOCTH)KEHUNW HAyKH U JEATEIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B IOCTPOCHHUE YCTOWUHUBOTO OYIYIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOUYAsl SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHU, PACCyKIEHUN, BOCTIPUUMYINBOCTD
K MaTEMaTUYECKUM aCIeKTaM pa3jIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHYECKUE 3HAHHUS B
WHTEpecax 3JI0pOBOTO M 0€30MMacHOT0 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHHUE, COATTAHCHPOBAHHBIM PEXHUM 3aHATUNA H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATETLHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYAYy, OCO3HAHME IIEHHOCTH TPYJIOJIIO0Us, HWHTEpec K
pasnmuuHbiM  cepam  TPOdECCUOHATILHOM  JIESITEIBHOCTH, CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBHIOOP
Oymymieli mpodeccud W pealn30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHUYeCKOMYy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a/1ady MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH  KYJIbTYpbl, TIOHUMAHHUE BIHUSHUS
COITMATIbHO-2KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATIBHOM
Cpelbl, OCO3HaHUE II100AIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MAaTeMAaTWYeCKHX 3HAaHWW JJIg pelIeHHus 3aaad B 001acTe
OKpYXarlIel Cpeabl, IJAaHUPOBAHME IOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH W  OOINECTBEHHOW  MPAKTHUKH, ITOHUMaHUE
MaTeMaTUYECKOW HayKh Kak cdepbl 4eJOBEYECKOM MAEsTEeIbHOCTH, JTaloB €&
pPa3BUTUS M 3HAUYUMOCTH JUIsI PA3BUTHS LMBUJIM3AIWHU, OBJIAJACHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MU,
FOTOBHOCTh OCYILIECTBJIATh TMPOCKTHYI0 M MCCIEI0BATEIbCKYIO JEATEIbHOCTD
WHJIMBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JjornuecKue 1eCTBUSA:



BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEeMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOLIEHUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OIpEeJIENICHHs] IOHATUN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIIH,
OCHOBAHMS /1711 0000IIEHHS U CPAaBHEHMSI, KDUTEPUU TPOBOMMOIO aHAJIN3a;

BOCIPUHUMATh,  (GOpPMYyJIHpPOBaTh U  MpPeoOpa3oBBIBATH  CYKJICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITh MaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOJECHUAX U YTBEPXKACHHSX, MpEIaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW U NPOTUBOPEY U,

JenaTh BBIBOABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPIKACHHIM
(IpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATH APTYMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS U BHIBO/IBI,

BBIOMpATh CMOco0 pelieHus Yy4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BAPDUMAHTOB  pELIEHHUsA, BbIOMpaTh Haubojiee MOAXOMSAIUA € Yy4ETOM
CaMOCTOATEIIBHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKkue 1eMCTBUSA:

MCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupOBaTh  BONPOCH,,  (QUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodIeMy,
yCTaHaBIMBaTh HUCKOMOE U JaHHOE, (HhOpMHUpOBATh THUIOTE3Y, APrYMEHTHUPOBAThH
CBOIO MO3ULIAI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHKE
10 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SBJIICHUS, poLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMH, SIBJICHUSIMHU, IIPOLIECCAMU;

CaMOCTOATENHEHO (OPMYIUPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
MPOBEIEHHOTO  HAOJIOIEHUS, MCCIEOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE PAa3BUTHE IIpOLlecca, a TakKe BbIIBUIATH
OPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

PabGora ¢ unpopmaunmeii:

BBISIBIIAATh JA€(UUUTHI HUHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha
BOIIPOC U JUIsI pELIEHUS 3a]1a4H;

BbIOMpATh MHMOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(GOPMAIMIO PA3JIMYHBIX BHUAOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYypUpOBaTh WMH(GOpPMALMIO, MPEICTaBIATh €€ B pazIU4HbIX (popmax,
WLUTIOCTPUPOBATh TpadUuecKy;



OLICHUBATH HaJIEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEJILHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

Oo0menue:

BOCIIPHHHUMATH U (DOPMYIIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B XOJI¢ OOCYXXJEHHUS 3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYITaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh HJCH, HAIlCJICHHBIE HA TIOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYACTHHKOB
nuaiora, oOHapy>XMBaTh Pa3jIudue U CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
(hOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEACTABIIATh PE3YJIbTAThl PEIICHHS 3aJ1aui, DKCIIEPUMEHTA, UCCIIEI0OBaHMS,
MPOEKTa, CAMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3azad
MIPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 3a/1aud, BHIOUpaATh CIIOCO0O pelieHus ¢
y4ETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATH BAPUAHTHI pEUICHUH C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHBII HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB, BIIAJIETh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIICHHs
MaTEeMaTUYECKOH 3a/1au;

MPEABUIETh TPYJIHOCTH, KOTOPhIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSIM, OOBSICHATD MPUUNHBI
JOCTHKEHUS WJIM HEAOCTHXKEHUSI PE3yJIbTaTOB ACSATEIbHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

CoBMecTHAasl 1eITEJILHOCTD:

NOHUMATh M KCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M HWHIWBHUIYyaTbHOU
paboThl MpU peHIeHUH Y4YeOHBIX 3aJady, MPUHUMATH I1IeJIb COBMECTHOM
JeSTENHHOCTH, TUTAHUPOBATH OPTaHU3AIMI0 COBMECTHON palOTHI, pacHpeneisTh
BUJIbI paboOT, JIOTOBAapWBATHCS, OOCYX IaTh TMPOIECC W pe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;



y4acTBOBaTh B TPyNMHOBBIX Gopmax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMbI» H WHBIE), BBHIIOJIHATH CBOIO YacTh pabOTBIl W
KOOPJIMHUPOBATh CBOM JACHCTBUSA C JPYTUMH YICHAMH KOMAaHBI, OICHUBAThH
KaueCTBO CBOETO BKJIaJa B OOMIU MPOMYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy ob0yuenuss B 10 kjacce 0OydyarOIIMICS TOJYYUT CIEIYIOIIHNE
MpPEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajia MaTEeMaTUYECKOTO aHaTN3ay:

Yuciaa 1 BBIYUCTICHUA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCIO0, OECKOHEYHAas
nepuoAnYecKkas JApoOb, MPOLEHThI, HPPALMOHATBLHOE YHUCJIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb AEUCTBUTEIIBHOTO YNCIIA;

OPUMEHSATh JIpOoOM M TPOUEHTHI JIS PpEIIeHUs NPUKIAIHBIX 3a7ady U3
PAa3JIMYHBIX OTPACIICH 3HAHUM U PEATbHOU )KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTpaBUjIa OKPYTICHUS, IPUKHUIIKY U
OLICHKY pEe3yJbTaTa BEIYMCICHUM;

CBOOOJHO OMNEPHUPOBATH TMOHSITHEM: CTENEHb C IEJbIM IOKa3aTeleM,
HCIIOJIB30BaTh MOIXOASIIYI0 (DOPMY 3aNUCH ACHUCTBUTEIIBHBIX YHCEI JIJIsl PEIICHUS
MPAKTUYECKUX 3a7a4 U MPEICTABICHHS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apu(PMETHUECKUN KOpPEHb HATypaabHOU
CTEIICHU;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIICHb C PAIIMOHAIBHBIM MOKA3aTeNIeM;

CBOOOJIHO OIEpPUPOBATH MOHITUSIMU: JiorapudM 4YHKcla, JECATUYHBIE U
HaTypabHbIC JIOTapU(MBL;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, apPKKOCUHYC U apKTAaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHSATHUAMH: TOXKICCTBO, YpaBHEHHE, HEPABEHCTRBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBHS, PABHOCUJILHBIC HEPABEHCTBA;

MPUMEHSATh PAa3JUYHbBIE METOJAbl PEIICHUS PaAlMOHAIBHBIX M JPOOHO-
pallMOHAIBHBIX YPaBHEHUHM, NPUMEHSATh METOJ HWHTEPBAJIOB Ul PELICHUs
HEPABEHCTB;

CBOOO/IHO OMNEPUPOBATH MOHATHUSAMU: MHOTOWIEH OT OJHON NEpPEeMEHHOM,
MHOTOWIEH C TIeJbIMA  KOd(h(UIIMEHTaMH, KOPHU MHOTOYJICHA, IMPUMEHSThH



JIEJICHHE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
IUISL pELIeHUS 3a]ad4;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACIIUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompenenuress 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
OPUMEHATh OINPENECNUTENN I PELICHUS CUCTEMBl JIMHEHHBIX YpaBHEHM,
MOJIEJIUPOBATh peajbHbIE€ CUTYyalluu C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIEI0BATh IOCTPOEHHBIE MOJEIN C IOMOIIBIO MATpULl U OINpeAeNIUTENEH,
MHTEPIPETUPOBATH NOJyYECHHBIN PE3YJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEHCTBUM C KOpHAMHM i1 HpeoOpa3oBaHUS
BBIPAKECHU;

BBINIOJIHATH PE0OPa30BaAHUS YHCIOBBIX BBIPAXKEHUH, COAEPIKALIMX CTENEHH C
palMOHAIBHBIM [TOKA3aTelIeM;

UCII0JIb30BaTh CBOICTBA aorapudMoB VIS npeoOpa3oBaHus
Jorapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMH: HPPALMOHAIIBHBIE, MOKa3aTeJIbHbIE U
Jorapu(pMUUEcKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBI0 PAaBHOCUIIBHBIX
[IEPEXO0/0B UJIM OCYLIECTBIISAS IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKUEe (GOpMYJIbl A IpeoOpa30BaHUs
TPUTOHOMETPHUYECKHUX BBIPAXKECHMI;

cBOOOJIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXoAuMble  (QOpMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM;

MOJICJIUPOBaTh peajbHbIE CUTyallMd Ha $S3bIKE ainreOpbl, COCTABITH
BBIDAKECHHSI, YpPaBHEHMs, HEpPaBEHCTBA IO YCIOBUIO 33Jla4d, HWCCIEAO0BAThH
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM ammapaTa ajreOphl.

DyHKIUMN U TPAPUKU:

CBOOOJHO ONEpPUPOBATh NOHATHUAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PyHKIIUH,
B3aMMHO OOpaTHble (QYHKIUK, KOMMO3uIus GyHKIUHA, Tpaduk QyHKIUH,
BBINOJIHSTH 3JIEMEHTapHbIE IPeoOpa3oBaHus rpauKkoB QyHKLINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTh OMPENEICHUS U MHOXKECTBO
3HAYECHUN (PYHKLIMH, HYIH PYHKIUHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOOJIHO OINEpUPOBATh MOHATHSIMH: UYETHbIE M HEUYETHBbIE (yHKUUH,
neproanyeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKLUHU, MAKCUMYMBI U
MUHUMYMBbI (DYHKIMM, HauOOJbLIEE W HaUMEHbIIee 3HaueHHe QYHKUUU Ha
MIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HATypalbHBIM U
LeJIbIM TIOKa3aTesneM, rpauk CTENeHHOW (PYHKIMU C HATypajJbHBIM M IIE€JIBIM



nmokasarenieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOpPaTHOW CTETECHH C
HATypaJlbHBIM IMOKA3aTEJIEM;

OIepUpOBaTh TOHATHUSAMU: JIMHEHHAs, KBaJpaTWYHas W JIPOOHO-JIMHCHHAS
(yHKIIUA, BBITIOJIHATH 3JIEMEHTAPHOE UCCIICOBAHNE U ITOCTPOSHUE UX TpadKOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: TOKa3aTelbHAsI WU JorapupMudecKas
(GyHKUIMM, UX CBOMCTBA U TpaduKH, HUCIOIb30BaTh UX TPAPUKUA IS PEIICHUS
YPaBHEHHUI;

CBOOOJHO OMNEPHUPOBATH TOHITHAMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpEJICIICHIE TPUTOHOMETPUIECKUX (PYHKITUN YHCIIOBOTO apTyMEHTA,;

UCIIOJIb30BaTh rpaguku GyHKUMA I8 UCCIENOBAaHUA TMPOLECCOB |
3aBUCUMOCTEH NP PEIICHUH 3a]a4 W3 APYTHX YYEOHBIX MPEAMETOB U peajbHOU
’KU3HU, BEIPAXKATh (POPMYJIaMH 3aBUCHUMOCTH MEXKTY BETUIHNHAMMY;

Hauyana maTreMaTH4ecKOro aHajimn3a:

CBOOOJTHO OMEPHUPOBATH MOHATHAMU: apumeTHdecKass U TeoOMeTpUuyecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIAsl TeOMETpUUIECKas MMPOTPECCHs, IMHCHHBIN U
AKCIIOHEHITUATBLHBIN POCT, OpMyIia CIOKHBIX MPOIEHTOB, UMETh MPECTaBICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEHICHUS PEalbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHITHAMU: TTOCIIECIOBATEILHOCTD, CIIOCOOBI 3aTaHUS
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC TIOCIEOBATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJCHHS MATEMaTHYECKOrO aHajiu3a Kak aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJHO OIEPUPOBATh TMOHATUSIMH: HENPEPhIBHBIE (QYHKIIUU, TOUYKH
paspsiBa rpaduka GyHKIUUA, aCUMIITOTHI Tpaduka QyHKINY,

CBOOOJTHO OIEpUpOBaTh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTPE3KeE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3a71a4;

CBOOOJTHO OIEPUPOBATHh TMOHATHUSAMH: TIepBas W BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTenbHas K Tpaduky QyHKINY;

BBIYUCIISATH MPOU3BOJAHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKITM#, 3HATH TIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA,

WCIIOJB30BaTh T€OMETPUUECKUNA U (UBUYECKUN CMBICT TPOU3BOJHOM IS
peIIeHus 3a1a4.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OINEpPUPOBATh  TOHATHSAMHU: MHOXKECTBO,  OIEpaliu  Haj
MHOXECTBAMU;

MCITIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN armapaT JJis ONUCAHUS PEaIbHbBIX
IPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3374 U3 APYTUX yUeOHBIX MPEJIMETOB;



CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: OIpPEACIICHHE, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIE
YpPaBHEHHUS U HEPABEHCTRBA.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpoibHbI IIpakTH4eckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
MHO0K€ECTBO IEHCTBUTEIIBHBIX YNCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CHUCTEMBI JINHEMHBIX
YpaBHEHUU
) @Oyukiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0Ka3aTelIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEHH. 15 |
WppanmoHanpHble ypaBHEHUS
4 IToka3zarenbHas ¢pyHkuus. I[lokasarenbHble 10 |
YPaBHEHHUS
5 Jlorapudmuueckas GyHKUUS. 13 1
Jlorapudpmuueckue ypaBHEHHs
6 TpuronomeTpuyeckre BbIpaXKeHUs U ” |
YpaBHEHHUS
7 IlocnenoBaTenbHOCTH U IIPOrPECCUH 10 1
HenpepsiBable pyHkimu. [IponsBoaHas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IVTAHUPOBAHUME
10 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoTbl

MpakTnyeckn
e padoThl

Jlara
U3y4YeHUsA

JICKTPOHHBIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

MHO)€eCTBO, OIepaluy Hajl
MHOKE€CTBAMH U X CBOMCTBA

Juarpammesl Diiniepa-Benna

HpI/IMeHCHI/Ie TCOPCTUKO-
MHOKCCTBCHHOTI'O allliapaTa AJisd peluCHUs
3aaad

Panmonansusie uncia. OOBIKHOBEHHEIE U
JECATUYHBIEC IPOOHU, TTPOLICHTHI,
OecKOHEUYHbIE TIEPUOANYECKHE IPOOH

Pammonansabie yncna. OOBLIKHOBEHHEIE U
JECATUYHBIEC IPOOHU, TPOLICHTHI,
OCCKOHEYHBIC MTEPUOTUUSCKHIE TPOOH

[Ipumenenue qpobeit 1 TPOLEHTOB IS
peueHus NPUKIaaHbIX 3314

[Ipumenenue qpobeii 1 IPOIEHTOB IS
pelieHust TpUKIaAHBIX 33714

JleficTBUTENIbHEIC YKCla. PaliioHaIbHEIE B
UppalMOHAJIbHbIE YKCTIa

Apudmernueckue oneparuu ¢
JICHCTBUTEIILHBIMU YHCIIAMU




10

Mopnynb AeHCTBUTEIBLHOTO YHCIIA U €T0
CBOMCTBA

11

[IpuOnmxEHHbBIE BBIYUCIIEHUS, TIPaBUIIa
OKpPYTJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIICHUN

12

OcCHOBHBIE MCTOJbI pCHICHUSA LCJIbIX U
JpOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEILICHHS LIENbIX U
JPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METOBI PEILIEHUS LIENIBIX U
IpoOHO-pallMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHOro4ieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHOTOYJICHBI C TICITBIMH
koddpurmentamu. Teopema Bueta

17

Pemrenne cucreM TMHENHBIX ypaBHEHUN

18

Pemrenne cucreM ITMHEHHBIX ypaBHEHUN

19

Martpuna CuCTeMBbI JINHEWHBIX YPAaBHEHUMN.

Onpenenurens MaTpuLsl 2X2, €ro
r€OMETPUYECKUI CMBICIT U CBOWCTBA;
BBIUMCJICHUE €r0 3HAYEHUS

20

Onpenenurenb MaTpUILI 2X2, €ro
F€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUMCJICHHE €T0 3HAYCHUS




21

[TpumeHeHue onpeaenuTeNs Uil peIeHUs
CHUCTEMBI JINHEHHBIX YpaBHEHUI

22

Pemrenue npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBbI JINHEHHBIX YPaBHEHUI

23

Pemenne npukiiagHpIxX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

24

Konrtponsnas padora: "PanuonanbHble
ypaBHEHU U HepaBeHCTBA. CHCTEMBI
JUHEWHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a1aHusT (QYHKITHH.
B3aumHo oOpaTHbBIE (QYHKITHH.
Kommnozunust pyHkuumit

26

I'padux byHkImmM. DneMeHTapHbIS
npeobpaszoBanus rpadukoB QyHKINN

27

OO0nacTb onpeeneHuss 1 MHOXKECTBO
3HaueHull pyHkuuu. Hynu ¢pyHkimm.
[TpomexyTkH 3HAaK OCTOSIHCTBA

28

UYErHble 1 HEYETHBIE (PYHKIIUH.
[lepnognueckue pynkuuu. [pomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee n HanMeHbllee 3HAYCHNUE
(yHKIIMY Ha TPOMEKYTKE

30

JluneitHast, KBagpaTU4Has U JPOOHO-
AuHeNHas pyHKIUH

31

DneMeHTapHOe HCCIIEA0BaHNE U
HOCTPOEHUE TPAPUKOB ITUX PYHKIIHUIT

32

:‘)HGMCHTapHOG HCCJIICIOBAaHUC U




nocTpoeHue rpaduKoB ATUX QYyHKIUH

CreneHs ¢ IeIBIM IToKa3aTeaeM. buaom

33 HeroTona

34 Crenens ¢ nensIM nokasareneMm. buaom
HeroTona
Crenennasi yHKLUS C HATYpPaJIbHBIM U

35 LeJIBIM IToKa3aTeaeM. E€ cBoiicTBa u
rpadux

16 Konrponbnas pabdora: "Crenennas
¢byukuus. E€ cBolicTBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypaIbHON
CTETICHH U €r0 CBOWCTBA

33 ApudpmeTrueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHMsl YUNCIIOBBIX BBIPAXKEHUM,
CoJIepKaliX CTENEeHU U KOPHU

40 [IpeoOpa3oBaHMsI YUNCIIOBBIX BBIPAXKEHUM,
COJIEpKalINX CTENEHU U KOPHU

A1 ITpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH,
COJIEpKalIUX CTENIEHU U KOPHU
HppanuonanpHble ypaBHeHUA. OCHOBHBIC

42 METO/IbI PELICHUS UPPALIMOHAIBHBIX
ypaBHEHUH
HppauroHaneHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHUH

44 Wppaunonansueie ypaBHeHHUs. OCHOBHbIE




METO/IbI PEIICHUS UPPAIIIOHATBHBIX
ypaBHEHUH

PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUN

45 UPPALMOHAJIBHBIX YPABHEHUI

46 PaBHOCUIIBHBIE TEpEXOIbl B PELLICHUU
UppalMOHAIbHBIX YPaBHEHUM

47 PaBHOCUIIBHBIE IEPEXO/BI B PELLIEHUU
UppalMOHAIbHBIX YPaBHEHUM

43 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU
UPPALMOHATIBLHBIX YPABHEHUI
CaoiicTBa 1 rpa@ K KOpHS N-0i CTENEeHU

49 KaK ()yHKIIMM OOPAaTHOW CTEICHHU C
HaTypaJbHbIM MOKa3aTeIeM
CoiicTBa U rpaduk KOpHS N-0i CTETIEHU

50 KaK ()yHKIIMM OOPAaTHOU CTEIEeHHU C
HaTypaJIbHbIM I10Ka3aTeeM
Konrponsnas pabdora: "CpolicTBa u

51 rpaduk KOpHS n-0il cTeneHu.
WppannonansHbie ypaBHeHNS"

5) CreneHs ¢ palMoHaJIbHBIM [IOKA3aTENEM U
€€ CBOMCTBA

53 CreneHs ¢ palMoHaJIbHBIM IIOKA3aTENEM U
€€ CBOICTBa

54 CreneHb ¢ pallMOHAIBHBIM ITOKA3aTENEM U
€€ CBOMCTBA

55 [TokazaTenpHas GyHKIUS, €€ CBOWCTBA U

rpaduk




HcnonwszoBanue rpaduka GyHKIUU A

56 . 1
peleHus ypaBHEHHUH

57 Wcnonb3oBanue rpadpuka GyHKIUN A5 1
pellIeHNs] ypaBHEHHI
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

58 METO/IbI PEIICHHUS II0KA3aTEIbHbIX 1
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHBIE

y

59 METO/IbI PEIICHUS I0KA3aTEIbHbIX 1
ypaBHEHUH
IlokazarenbHble ypaBHEHUsI. OCHOBHBIE

60 METO/Ibl PEIICHUS TOKAa3aTEIbHBIX 1
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarensHas |
¢bynkus. [TokazarensHble ypaBHEHHS"

62 Jlorapugm umncna. CBoiicTBa Jorapudma 1

63 Jlorapudm uncna. CoiicTBa jorapugma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecsaTHYHBIC U HATYypaJIbHBIC JOTAPUPMBI 1

66 JlecsiTuuHbIe U HATYpaJibHbIE JIOTapU(PMbI 1

67 [IpeobpazoBanue BbIpaKeHUH, 1
coJieprKalux Jorapudmbl

68 [IpeobpazoBanue BbIpaKEHUH, 1
COJIep KaIIUX JIOTapU(MBI

69 [IpeoOpa3zoBaHue BEIpaKEHUH, 1
COJIepKAIUX JIOTapU(MBI

70 Jlorapupmuueckas GyHKIHS, €€ CBOHCTBA 1




u rpadux

Jlorapudmuueckas pyHKIUs, €€ CBONCTBA

71
u rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMM 115
peuIeHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka QyHKIMH 115
pelIeHus] ypaBHEHUI
Jlorapudmuueckue ypaBHEHHUs.

74 OcHOBHBIE METOABI PELIEHUS
J0rapupMHUUECKUX YpaBHEHU I
Jlorapudmuueckre ypaBHEHUS.

75 OCHOBHBIE METO/bI PEIICHUS
J0rapupMHUUECKUX YpaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMUYECKUX YpaBHEHHM

77 PaBHOCUIIBHBIE IEPEXObI B PELLIEHUU
Jorapu(pMUYECKUX YpaBHEHHM

73 PaBHOCUIIBHBIE IEPEXObI B PELLICHUU
J0rapupMHUUECKUX YpaBHEHU I
KonrposbHas pabora:

79 "Jlorapudmuyeckast QyHKIHS.
Jlorapudmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI'€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHI'€HC

YHUCJIOBOT'O apryMEHTa




ApKCUHYC, apKKOCHHYC U apKTaHT'€HC

82 YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIpe/ie/IEHUE TPUTOHOMETPUUECKHUX
(yHKIIUI YKMCI0OBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 OIIpEICIEHUE TPUTOHOMETPHUUECKHUX
(YHKIMN 9HUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
(hopmybr

%7 OCHOBHbBIE TPUTOHOMETPUUECKUE
(hopmybr

28 OCHOBHbBIE TPUTOHOMETPUUECKUE
(hopmyibt

29 OCHOBHBIE TPUTOHOMETPUUECKHE
(hopmyibt

90 [Ipeobpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKECHU

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUN

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKEHUI

93 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX
BBIPAXKEHUI

94 Pemienne TpuroHOMETpUUECKHUX




ypaBHEHUH

Pemrenne TpuroHoMeTprU4ECKUX

95 .
ypaBHEHUH

96 Petienne TpuroHoMeTpUUECKUX
ypaBHEHUH

97 Petienne TpuroHoMeTpUUECKUX
YpaBHEHUU

08 Pemrenne TpuroHOMETpUYECKUX
ypaBHEHUH

99 Pemrenne TpuroHOMETPUYECKUX
ypaBHEHUH

100 Petienne TpuroHOMETPUYECKUX
ypaBHEHUH
Kontposnbnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"
ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS

102 nocienoBareiibHOCTeN. MeTon
MaTeMaTUYECKON UHIYKLIIHHU
MOHOTOHHBIE U OTPAHUYEHHbIE

103 nocieaoBaTenbHOCTH. MicTopus aHanuza
0ECKOHEUHO MAaJIbIX

104 Apudmerrueckast mporpeccus

105 ['eomeTpuueckas nporpeccust

106 BeckoHneuHo yOBIBaronas reoMeTpuieckas
nporpeccust

107 CymMma 6eckOHEeuHO yObIBaroIei




TeOMETPUUYECKON MPOTrPECCHH

108

JIMHEHBIN ¥ YKCTIOHEHIIMATbHBIA POCT.
Hucno e. DopMyna ClI0KHBIX TPOLEHTOB

109

JIMHEHBIN ¥ YKCIIOHEHIMAJIbHBIA POCT.
Yucno e. DopMyna CI0KHBIX TPOLEHTOB

110

Hcnonws3oBanue nporpeccuu 1is
pELICHNS PEeANIbHBIX 3a4a4 IIPUKIIaJHOTO
Xapakrepa

111

KonTponbHas pabora:
"[TocnenoBaTeIbHOCTH U TpOrpeccun’”

112

HenpepoiBHble (yHKIIMU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMITOTHI rpaduKOB
byHKIHI

114

CpoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115

CpoiicTBa (DyHKIMH HENPEPHIBHBIX Ha
OTpe3Ke

116

MeTton HWHTCPBAJIOB JIs1 pCHICHUA
HCPAaBCHCTB

117

MeTOI[ HWHTCPBAJIOB JIS pCHICHUA
HCPAaBCHCTB

118

MeTto MHTEPBAJIOB JJISI PEIICHUS
HEPABEHCTB

119

[IpumeHeHne CBOWCTB HETIPEPHIBHBIX
(GYHKUIMN 1715 peIeHus 3a1a4

120

[IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMN 1715 pereHus 3a1a4




121

[lepBas u BTOpas Npou3BoIHbIE QYHKINN

Onpenenenrie, reOMETPUYECKUAN CMBICIT

122 .
IPOU3BOIHON

123 Onpenenenue, GU3MUECKUI CMBICTT
MIPOU3BOIHOMN

124 VYpaBHeHHE KacaTelbHON K TpaduKy
byHKIIMN

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIMN

126 [Tpou3BoHBIC ATIEMEHTAPHBIX (HYHKIIHHA

127 [Ipou3BoiHBIE AI€MEHTAPHBIX (PYHKINH

128 [IpouzBoHasi CyMMBI, IPOU3BEICHMUS,
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

129 [TpousBoaHAs CYMMBI, TPOU3BEACHHUS,
YaCTHOTO M KOMITO3UIIUU (DYyHKITUI

130 [TpousBoaHAs CYMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYyHKIUI

131 Kontponbnas padota: "[IpounsBognas”

132 [ToBTOpenue, 06001IeHNE,
cucTeMarusanus 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IEHNE,
cucTteMaTtu3anus 3Hanuii: "OyHkuun"

134 HroroBast KOHTpoIbHas paboTa

135 Hroroas konTpoiapHas pabora

136 [ToBTOpeHnue, 06001IEHNE,

cUCTeEMAaTHU3allud 3HAHUUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

136

10




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Mopakxosnu  A.I, II.B. CemenoB. Maremaruka: anrebpa M Hayana
MaTEeMaTHYECKOTO aHalln3a, TeoMeTpus. Anredpa W Havajla MaTeMaTHYECKOTO
ananuza. 10 kmacc. YueOHuUK 17151 0011e00pa3oBaTeibHBIX OpraHu3aiuii (0a30BbIi
U yrinyOneHHblid ypoBHn). B 2.4. M. : Muemo3una, 2020.

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

1.MopakoBuu A.I'. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOrO aHallu3a,
reoMmeTpusi. Anrebpa U Hayana mMaTemMaTudyeckoro aHanuza. 10 xiacc (6a30BbIi U

yIIyOJIEHHBIN YPOBEHM): MeToAnueckoe rnocodue ansa yuurens/ A.I'. MopakoBuy,
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