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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 apyrue. Ilo mepe Toro, xak 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.

CopeprkaTeabHO-METOAUYECKasT TUHUS «MHOKECTBA | JIOTHKA» BKIIOYACT 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
CUTyallMii, WCCIAEAOBAHMS D3THX MOJENeH C TOMOIIBIO ammapaTra anreOpbl H
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
aHanau3a» orBoautcs 268 yacos: B 10 kiacce — 136 yacoB (4 yaca B Henenio), B 11
kimacce — 132 gacoB (4 4aca B HEJIEIIO).



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.

11 KITACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenble yncna. [I[puMeHeHrne MpU3HAKOB JETMMOCTH LEJBIX
yucels, HamOoybImui oOmmi nenutenb (manee — HOJI) m HammeHnbIee ooOIee
kpatHoe (nanee — HOK), octatkoB 1o moyinto, airoputMa EBkinnaa s peleHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcuble uucia. Anredpanueckass W TpPUTOHOMETpHUYEcKass (PopMbl
3alUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUecKrue orepalud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0paxeHrne KOMIUIEKCHBIX YHCENI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEN JIJIsl pelieHUus (PU3NYECKUX U T€OMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

CucteMa ¥ COBOKYNHOCTh YpaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHHUW C  TIOMOIUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PerieHne TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeIbHBIX U  JIOTapU(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHUCTEM U COBOKYITHOCTEW paIlMOHAIBHBIX,
UppalMoOHaIbHBIX, TOKA3aTEIbHBIX U JOTapU(YPMUUYECKUX YPABHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MApaMETPAMHU.



[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3a/ad M 3aJad W3 Pa3jIMYHbIX 00JacTed HayKH U pealbHOU
KU3HU, UHTEPIPETALINS TOTYUYEHHBIX PE3yIbTaTOB.

DYyHKIUU U TPAPUKH

I'padpux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMHU, UX CBOMNCTBA U TpadUKH.

['papriueckne mMeTonpl pelIieHHs YpaBHEHM M HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHS 3aJ1a4 C TapaMeTpPaMH.

Ucnonb3zoBanue rpa@ukoB (QYHKIMH [JiS HCCIEIOBAaHUS IMPOIIECCOB M
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NPHU PEHICHUM 33Jad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxxaenue  HauOosblllero W HAaMMEHBLIEro  3HAYEHUU
HEIpepbIBHON (DYHKIIMU HA OTPE3KE.

[IpumMeHeHne NPOU3BOJHOM MJII HAXOXKICHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAIHBIX 3ajayax, JJIs ONPENENEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOpPMYJION UK rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0OOpa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHUs TepBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckui CMBICJI HWHTErpala. Brruucnenue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uwHTErpanga s HAXOXKIACHUS IUIOUIaJe IJIOCKUX (QUryp Hu
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHIaNbHbIX YpaBHEHUNH. MaTtemaTruueckoe
MOJICJIMPOBAHUE pEalbHBIX MPOLECCOB C TOMOLIBI0 AU depeHInanbHbIX
YpPaBHEHUM.



IHVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHA  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoueayp TpaxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHHE
B3aMMO/JICHCTBOBATh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUHM C UX
GYyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NIaTPUOTHUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW MIACHTUYHOCTH, YBAKECHHUS K
MPOILIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHKH, [IEHHOCTHOE OTHOILICHHE K
JTOCTHKEHUSM POCCHMCKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUUYECKOM IIKOJIBI,
MCIIOJIb30BAaHUE JTHX JOCTIDKCHMA B JPYyTrUX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOrO Hapoaa, chopMUPOBAaHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTIKCHUN HAyKh U JACATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAsl 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1ay, PEIICHUN, PacCyKJIEHUNH, BOCIIPUUMYUBOCTD
K MaTEMaTUYECKUM acCIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvyecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHUS TPUMEHSATH MaTEMaTUYeCKHe 3HAHUS B
MHTEpPECaxX 3I0pOBOT0 U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTaHUE, COATTAHCHUPOBAHHBIM PEXUM 3aHATUNA U
OTIIbIXa, pEeryisipHas (U3NYecKasi aKTHBHOCTh), (PHU3NYECKOE COBEPIICHCTBOBAHUE
P 3aHATUAX CIIOPTUBHO-030POBUTENBHON €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HWHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W e€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mpodeccu U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIaHBI,



TOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHUYeCKOMy  OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUYECKHUX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJNbTYpPhl, TIOHUMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJIHON M COLMATIBLHOU
Cpellbl, 0OCO3HAHME TJIO0ABHOTO XapaKTepa dKOJOTHISCKUX MPOOJIeM, OpUCHTAIIHS
Ha TPUMCHCHHE MAaTeMAaTHWYeCKWX 3HAHWW IS pEIIeHHWs 3aaad B 001acTH
OKpYXKalomel cpejpl, IMIAaHUPOBAaHUE TIOCTYNKOB M OIICHKA HMX BO3MOKHBIX
MOCJICJICTBUM ISl OKPY>KaroIIeil Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAaKTUKH, [MOHUMaHUE
MaTEMaTUYECKOM HayKh Kak c@epbl YeIOBEUECKOW JeATeNbHOCTH, JTaloB ¢
pPa3BUTHS W 3HAYUMOCTH I Pa3BUTHS ITUBUIN3AINHA, OBJIAJCHHE SI3bIKOM
MaTeMaTUKH W MaTEeMaTUYECKOHW KyJIbTypOH KakK CPEJCTBOM TIO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIATh NPOSKTHYID W HCCIEIOBATENBCKYIO JEATEIbHOCTh
UHAUBUIYAIBLHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE JeHCTBUS

ba3oBbie Jilornyeckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIPEJICIICHHSI TIOHSATHUN, YCTAHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(PUKAIINH,
OCHOBAHUS JIJIs1 000OIICHHS M CPAaBHEHMSI, KpUTEPUH TTPOBOIMMOTO aHAJIN3a;

BOCIIPpUHUMATh,  (QOpMYJIUpPOBaTH W  NIPEoOpa3oBBIBATh  CYXKJICHHS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHbIC, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUS
B (¢akTax, JaHHBIX, HAOIIOJCHUSAX W YTBEPKICHMSIX, MpeajiaraTb KPUTEPUHU IS
BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

J€NaTh BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIHOUEHUN, YMO3AKIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSITEIIBHO JI0KA3aTEeIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTE MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBEIOMpATh CMOCOO pemeHns y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BAPUAHTOB  pEIICHHWS, BBIOMpaTh  Hambojee MOAXOMAIUA ¢  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble ucciaenoBare/JbCcKie AeHCTBHA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIIENOBATEIbCKUA HHCTPYMEHT IO3HAHMS,
bopMynupoBaTh  BOMPOCH,,  (QUKCHUpYIOIIME  MPOTHBOpEYUE,  MpodIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apPryMEHTHUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBINA JKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SBJIIEHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEKTy OOBEKTaMU, SBJICHUSIMU, MPOLECCAMMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NPOBENEHHOTO  HAOMIONIEHUS,  KCCIIEIOBAHUS, OLEHHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPEIOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBIABJIITh AeUIUTH MHPOpPMAIINMK, TaHHBIX, HEOOXOIUMBIX JIJII OTBETa Ha
BOIIPOC U JUISI pEUIEHUS 3a]1a4;

BBIOMPATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IMYHBIX BHUIOB H
dhopm npeacTaBIeHNUS,

CTPYKTYpHUpPOBaTh MH(OpPMAIIHMIO, MPEJACTABIATh €€ B Pa3IUYHBIX (Popmax,
WJUTIOCTPUPOBATH TpadUUuecKH;

OLICHUBATh HaAEKHOCTD uHbopmanuu o CaMOCTOSTENIbHO
c(hopMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE Y4eOHbIe el CTBUSA

OOmmenmne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSMU U
LeIsIMH  OOIIEHUsA, SCHO, TOYHO, T'PAMOTHO BBIPAXKaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHUPOBATH MOJTYUYCHHBIA Pe3yJIbTaT;

B X0Jie 0OCYXXJIEHHS 3aJlaBaTh BOIPOCHI IO CYILIECTBY OOCYXIaeMOIl TEMBI,
npoOJieMbl, pelIaeMoil 3ajauy, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IMO3UIMNA, B KOPPEKTHOU dopme
(hopMyJIHpOBATH pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPECTABIATh PE3YIbTATHI PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHHU.



PeryasiTuBHbIC YHMBepcalbHbIe YUueOHbIE 1eliCTBUSA

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIIECHHUS 33a/1a4y, BRIOUPATh COCOO pelIeHus C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apIryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIUy.

CaMOKOHTPOJIb, SMOIMOHAJIBbHBIH HHTEJJIEKT:

BJIAJETh HABBIKAMM  IIO3HABATEIbHON  peduieKCMM Kak  OCO3HaHHUS
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Mpolecca U pe3yibTara pelieHHs
MaTEeMaTU4YECKOM 3a/1a4u;

MpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a/layH,
BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBSCHATH IPUINHBI
JOCTUXKEHHUS WM HEIOCTHXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

CoBMmecTHasl 1eATEJIBHOCTD:

NOHUMAaTh U HCMOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW M WHIWBHUAYAJIBbHOU
paboThl Mpu pelleHuH Yy4eOHbIX 3aJady, NPUHUMATh 1ellb COBMECTHOMN
NESATENbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM palOoThl, pacHpeneisiTh
BUJIbI pabOT, JIOTOBAapWBATHCS, OOCYX AaTh TMPOIECC W Pe3yJabTaT padoTHI,
0000111aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opmax paboThl (0OCyxkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK 4YacTb pabOTBl H
KOOPJIMHHUPOBaTh CBOM JACHCTBUS C JPYTMMHU YJIEHAMU KOMAaH/bI, OLIEHHUBATh
KayecTBO CBOErO BKJIa/Ja B OOLIUHM MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBHUS.

IHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiics MOJYYUT CIETYIOIINE
NpeIMETHbIE PE3yJIbTAaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTrO
Kypca «Anrebpa u Hayaia MaTEMaTHYECKOTO aHAIIN3ay:

Yucsaa v BBIYHCICHNS:

CBOOOJTHO OIEPUPOBATH TMOHITHIMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckas ApoOb, MPOLEHTHI, HUPPALMOHATBHOE YHUCIO, MHOXECTBa
paIMOHAIBHBIX M IEHCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIHLHOTO YHCTIA;

MPUMEHATh JIpoOM ¥ TPOLEHTH JUIsl PEIICHWs] TPUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



NPUMEHATH NPUOIMKEHHBIE BHIYUCICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BBIYUCIICHUI;

CBOOOJHO OMNEPHUPOBATH TMOHSTHEM: CTENEHb C LEJbIM IOKa3aTeleM,
MCITI0JIB30BaTh MOAXOAAIIYI0 (POPMY 3aIIUCU JEHCTBUTEIBHBIX YUCEN ISl PEIICHUS
MIPaKTUYECKUX 3a]a4 U NPEJCTABICHUS JAHHBIX;

CcBOOO/IHO OIEpPUPOBATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypaslbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH IMOHATUEM: CTEIIEHD C PAlMOHAIBHBIM NIOKA3aTeNeM;

CBOOOJHO OMNEpUpOBaTh MOHATHAMH: JIOTapU(PM 4YHUCHIA, AECCATUYHBIE U
HaTypaJibHbIE JJOrapu(pMbl;

CBOOOJHO OMEPHUPOBATH MOHATHSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTaHT€HC
YUCJIOBOTO apTyMEHTAa;

OIEPUPOBATH MOHATUSAMM: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOIO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OIEpUPOBATh MOHATHSAMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIECTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh PAa3JIMYHbIE METOJbl PELIEHUS PALUOHATIBHBIX M JPOOHO-
palMOHAJIbHBIX YPaBHEHWM, IPUMEHATh METOJ HWHTEPBAIOB U1 PEIICHUS
HEPABEHCTB;

CcBOOOJIHO OMNEpPUPOBaATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LEJIbIMU KO3(PPUIMEHTaMHU, KOPHU MHOIOWIEHA, IPUMEHSITh
JEJIEHUE MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera
JUISl pELICHUS 3a/1a4;

CcBOOOJIHO OMNEpUPOBATh TMOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPEHEIUTENb MaTpulpl 2 X 2 KW €ro reoOMETPUYECKUH CMBICIH,
WCIIOJIB30BaTh CBOKCTBA ONpENENUTENs 2 X 2 JUId BBIYKCICHUS €Tr0 3HAYCHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PEUIEHUS CHUCTEMBI JIMHEMHBIX YPaBHEHUH,
MOJIEIIMPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JIMHEHHBIX YPABHEHUH,
UCCJIEI0BATh ITOCTPOEHHBIE MOJEIHM C IIOMOLIBIO MAaTpULl U OIpENeIUTENeH,
MHTEPIPETUPOBATH MMOJTYyUYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUA C KOPHAMHM JUisl IpeoOpa3oBaHUs
BBIPAKCHU,

BBINOJIHSTH IPEOOPA30BAHMSI YUUCIIOBBIX BBIPAKEHUI, COAEpPIKALUX CTEIIEHU C
palMOHAJIbHBIM [10KAa3aTeJIEM;

UCITI0JIb30BaTh CBOICTBa JgorapupmMoB IS npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAKEHUH;



cBOOO/IHO OMNEpPUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeJbHbIE U
norapuMUYECKUE YPaBHEHHU S, HAXOIUTh UX PEIICHUS C TOMOIIbIO0 PABHOCUIBHBIX
MEPEXO0/I0B WM OCYIIECTBIISIS IPOBEPKY KOPHE;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE POPMYIIBI Ui TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJTHO ONEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEoOXoaumble (GOpMYNbl Ui  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUECKUX YPaBHEHHI;

MOJIEJIMPOBaTh pealibHble CHUTyalldd Ha s3bIKE aireOpbl, COCTaBIAThH
BBIPKEHUS, YPAaBHEHMs, HEPABEHCTBAa IO YCIOBUIO 3aJlayd, HCCIEAOBAThH
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM arapara anreophl.

DOyHKUMU ¥ rpaduKu:

CBOOOJTHO ONEPUPOBATH MOHATHUAMU: (DYHKITUS, CIOCOOBI 3aaHusl (PyHKITNH,
B3aUMHO oOOpaTHble (QYHKIMH, KOMMO3UIUS (QyHKUMA, rpaduk GyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpa@uKoB QyHKIIHIL;

cBOOOHO OIEPHPOBATh MOHATUSAMHU: O0JACTh OMPEEICHHUS U MHOKECTBO
3HaYeHUH QPYHKUNU, HYJIU PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OINEpUPOBATh TMOHATUSAMU: UYETHBIE U HEUYETHbIE (DYHKIHH,
nepuoanyeckre GyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
MUHUMYMBl (YHKIMW, HaumOoJblllee W HaUMEHbIIee 3Ha4YeHHe (QYHKIUH Ha
IPOMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMU: CTENEHHAass (QYHKIMS C HATYpalIbHBIM U
[EeNBIM TIOKa3aTeneM, rpa@uk cTeneHHOW (YHKIMHU C HATypadbHBIM H IICNIBIM
roKasaresieM, rpaQuk KOpHsS N-OM CTENEeHH KakK (YHKUUU OOpaTHOW CTENEHH C
HATypaJbHBIM MOKA3aTeJIEM;

OMepUpOBaTh TOHATUSMU: JMHEWHAs, KBaJpaThuyHas U JPOOHO-JIMHEHHAS
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIE0BAHUE U IOCTPOSHHUE UX TPAPUKOB;

cBOOOJIHO OMEPHUPOBATh MOHATHSIMH: IOKa3aTeldbHas U JorapupMuieckas
GyHKIUHA, WX CBOWCTBA U TpadUKH, MCIOIH30BaTh MX TPAaPUKUA [JIS PEIICHUS
YpPaBHCHUU;

CBOOOJIHO OMNEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAS OKPYXKHOCTH,
orpeeneHNe TPUTOHOMETPUYECKUX (DYHKIUI YNCIOBOTO apTryMEHTa;

UCIIONB30BaTh rpaduku (yHKUUN JUId  HCCIEAOBAaHUSA MPOILECCOB U
3aBUCUMOCTEN MpPHU PEIIeHUH 3aJa4d U3 APYruX YYeOHBIX MPEAMETOB U peajbHOU
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEK/y BETUIMHAMU;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudMeThdeckas U TeoMeTpudecKas
nporpeccusi, 0eCKOHEYHO yObIBaIOIIasi FTEOMETPUUYECKasi MPOTPECCHsl, IMHEUHBIN U



AKCIIOHEHITUATBLHBIN POCT, GOpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
0 KOHCTaHTE;

HCMOJIb30BaTh MNPOTPECCUM [JIA PEUICHUS] PEeAbHBIX 3aJa4 MPHUKIATHOTO
XapakrTepa;

CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCIEIOBATEILHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCIEAOBATEIbLHOCTH,
MMOHMMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTUYEeCKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OMEPUPOBATH TMOHATUSAMH: HENPEPHIBHBIE (PYHKIUU, TOYKU
paspeiBa rpaduka QyHKIIMHA, aCUMIOTOTHI Ipadrka GyHKINH;

CBOOOJIHO OIEpUPOBATH MOHATHEM: (YHKIMS, HEMpephiBHAsS HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIMIN JIJIs1 pElIeHUs 3a/1ad4;

CBOOOJTHO OIEpPUPOBATHh TMOHATHUSAMH: TEpBasi W BTOpas MPOU3BOIHBIC
(GbyHKIUH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISITH MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (YHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCIIOJIb30BaTh TEOMETPUUECKU U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MOHSATHUSAMHU: MHOXKECTBO, OMEpallMud  HaJ
MHOXECTBaMHU;

UCII0JIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN anmnapar JJis ONMKUCAHUS peabHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yUeOHBIX IPEAMETOB;

CBOOOJIHO OMEpPUPOBATH MOHSTUSIMU: OIpEJEICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUILHBIC
YPaBHEHHUS 1 HEPABEHCTBA.

K koniy ob6yuenuss B 11 kJjacce oOydYarOIIMICS TOJYYUT CIICIYIOIIHNE
MpEAMETHBIE PE3YIbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEeMaTUYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBATh TOHATHUAMH: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOECTBa HATypaJbHBIX M LEJbIX YHUCEN, UCIOJb30BaTh MPU3HAKHU JEITUMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknmnpa;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJI0, 3alUChIBATh
HaTypaJibHbIC YKCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMaX CUUCIICHHUS;

CBOOOJTHO OMEpPUPOBATh MOHATHUSMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABISTH KOMIUIEKCHBIE YHUCIAa B alnreOpandeckod u



TPUTOHOMETPUYECKOM (hopMe, BHIIOTHATH apU(PMETHUECKHUE ONEPALUU C HUMH H
N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJHO OMNEPHUPOBATh MOHATHUSIMHU: HPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE U
jJorapu(MUUECKHE HEpPaBEHCTBA, HAXOAUTh MX pEHIEHHS C [OMOUIbIO
PAaBHOCWJIBHBIX IIEPEXO0/I0B;

OCYUIECTBJIATH OTOOpP KOpPHEM TpH pElEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEpPUPOBATH MOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAuMble  (OpMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOANUTh PEIICHUS
CUCTEMBI Y COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, [IOKA3aTEIbHBIX U
norapu(pMUYECKUX YpaBHEHHUI U HEPABEHCTB;

pemarb paLoHaIbHbIE, VppalUOHAIbHEIE, [I0Ka3aTeJbHbIE,
jgorapuMuyecKue U TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
COZIepIKallle MOYJIU U IIapaMeTphl;

MPUMEHSTH TpaduyecKre METO/bl IJisl PEelIeHUs YPAaBHEHUN U HEPABEHCTB, a
TaKXXe 3a71a4 ¢ MapameTpaMu;

MOJIEJIMPOBaTh pealibHble CHUTyallud Ha s3bIKE aire0pbl, COCTaBIATh
BBIDA)KCHUS, YPAaBHEHMs, HEPABEHCTBA U HX CUCTEMBI II0 YCJIOBHUIO 3aJayH,
MCCJIEeI0BATh IOCTPOCHHBIE MOJIEIM C MHCIOJIb30BAHUEM afapara anreopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTAT.

DyHKIUHN U TPAPUKU:

CTPOUTHh TpadUKU KOMMIO3MLMHM (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHWH W  HEPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CBOOO/ZIHO  ONEpPUpPOBaTh TMOHATUSAMU: TIpa@UKH  TPUTOHOMETPUUECKHUX
GyHKIUH;

NPUMEHATh (QYHKUMU JJI1 MOJEIUPOBAHUS M UCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havaja MaTeMaTH4YeCKOro aHamM3a:

MCII0JIb30BaTh MPOU3BOJHYIO JUUISl UCCIAEAO0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HAXOAUTh HauOoJbllIee U HAaMMEHbIIee 3HaUCHUsI PYHKIIMU HEPEPHIBHON Ha
OTpE3KE;



WCIIOJB30BaTh NPOU3BOAHYIO I HAXOXKACHUS HAWIy4dllero peueHus B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIBHO-)KOHOMHUYECKMX, 3ajadax, I
ONpE/ENICHUs] CKOPOCTH U YCKOpPEHHUsS Ipolecca, 3aJaHHOro (GopMysol wuiu
rpadukom;

cBOOOZIHO ONEpUpOBaTh TMOHATUSAMU: IEPBOOOpa3Hasi, ONpeAeIEHHbIN
UHTETpajl, HaXOIUTh IEPBOOOPA3HBIE DJIEMEHTAPHBIX (QYHKIUM W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitouuiia;

HaXOJUTh TUIOLAAHN MIIOCKUX (UTYp U OOBEMBI TEJT C TOMOLIBIO UHTErPaJIa;

MMETh IIPEACTABICHHE O MAaTEMATUYECKOM MOJEIMPOBAHMM Ha IPUMEPE
cocraBieHus 1 pepeHalbHbIX ypaBHEHUH;

pemaTh NpUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLUUAJIbHO-DKOHOMHUYECKOTO H
(U3HYECKOr0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMMblI Bcero Konrpoabiibt TpaxTiieckue o0pa3oBaTebHbIE
e padoThI padoThI pecypest
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oyukiun 1 rpaduku. CreneHHas GyHKINS C 12
LIEJIBIM TI0Ka3aTelIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHH. 15
WppannonanpHble ypaBHEHUS
4 IToka3zarenbHas ¢pyHkuus. [lokasarenbHble 10
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13
Jlorapudmuueckue ypaBHEHHUs
6 Tpuronomerpuyeckue BoIpaXXeHUs U ”
ypaBHEHUs
7 ITocnenoBaTenIbHOCTH U IPOIPECCUU 10
HenpepsiBable pyHkiuu. [IponsBoanas 20
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 2 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NPOrpamMMmbl Bcero Konrpoabiibt TpaxTiiecikue o0pa3oBaTebHbIC
e padoThI padoThI pecypesI
1 HccnenoBanue GyHKIMIA C TTOMOIIBIO 2
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPa 12
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14
TpuroHomeTpruyeckre HEpaBeHCTBA
4 WppauunonanpHble, oKa3aTeabHbIE U 24
norapumMuyecKre HepaBeHCTBA
KomrnekcHeie uncia 10
6 HarypanbHble 1 1ienbie ynucia 10
Cucrembl pallMOHAIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeNbHBIX U JOrapu(MUUECKUX 12
YpaBHEHUN
8 3agauu ¢ mapaMeTpaMmu 16
9 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS 12
3HaHU’
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 2 0




IHOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Hata uudgposbie
w/n Tema ypoka Beero Kourpoasbnbie | IlpakTHyeckue | H3YUE€HH 06PA30BATEIBLHBIE
padoThI padoThI b | pecypest
) MHOXecTBO, Ornepanuu Hajl MHOKECTBaMHU 1
U X CBOMCTBA
2 Juarpammbl Diiniepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1
armapara Jjisg peuieHus 3ajaa4y
Parmmmonansabie yncna. OOBLIKHOBEHHEIE U
4 JECATUYHBIC IPOOHU, TIPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOTMUECKHIE TPOoOH
Panunonansubie uyncia. OOBLIKHOBEHHEIE U
5 JECATUYHBIEC IPOOHU, TTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOINUECKHIE TPOoOH
6 [Tpumenenne qpobeii 1 IPOIEHTOB IS 1
penieHust TPUKIAAHBIX 33129
7 [Ipumenenue apoOeii ¥ NPOLEHTOB ISt 1
peuieHust NpUKIaAHbIX 33134
2 JewcTBuTenbHbIe yncia. PanimonaibHbIe U |
MppalMOHAJIbHbIE YKCTIa
9 Apudmernueckue oreparuu ¢ |
JIEHCTBUTSIIFHBIMHI YHCIaMHU
10 Monaynb JEHCTBUTENBHOTO YUCIIA U €70 1




CBOMCTBA

11

[TpuOnxE€HHBIE BHIYMCIEHUS, TPaBUIa
OKpPYIJIEHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BEIYUCIICHAN

12

OcHOBHBIE MCTOJbI pCHICHUS LCJIbIX U
JPpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PELLIEHUS LIEJIbIX U
JIpoOHO-PALMOHATBHBIX YPAaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOBI PELLIEHUS LIEJBIX U
IpoOHO-paLlMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OAHOU NEPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHoOrouieHsl ¢ LeIbIMU KO3PPHUIUEHTaAMH.
Teopema Buera

17

Pemrenne cucreM ITMHEHHBIX ypaBHEHUN

18

Pemenue cucreM JIMHENHBIX YpaBHEHUN

19

Marpwuiia CUCTEMBI IMHEWHBIX YPaBHCHUM.
Onpenenurens MaTPUIBL 2X2, €T0
TeOMETPUUYECKUN CMBICT M CBOMCTBA;
BBIYMCIIEHHE €0 3HAUCHUS

20

Onpenenurens MaTpUILBI 2X2, €r0
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYHCIIEHHUE €T0 3HAUECHUS

21

HpI/IMeHeHI/Ie OIPCACIINTCIIA I PCUHICHHA




CHCTEMBI JINHEHHBIX YpaBHEHUM

22

Pemrenne npukiiagHpIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

24

[IpoBepounas pabdota: "ParmonansHbIe
ypaBHEHUs U HepaBeHCTBA. CHcTEMBI
JUHEUHBIX ypaBHEHUN"

25

OyHKIM, cI0CO0bI 3aJaHUs (QYHKIHH.
B3anmuo o6parubie GpyHknmn. Kommosumms
byHKIMI

26

I'padux pyHkIHEH. DneMeHTapHbBIC
npeoOpa3zoBanus rpaduKoB PyHKITUN

27

OO6nacth ornpeiesieHust © MHOXECTBO
3HaueHni pynknuu. Hymm Qyskium.
[TpoMexyTKH 3HaK TTOCTOSTHCTBA

28

UérHble 1 HeYETHBIC (PDYHKITHH.
[lepnognueckue pynkuuu. [pomexytku
MOHOTOHHOCTH ()yHKIIUU

29

MakcuMyMBbl U MUHUMYMBI (DYHKITUH.
HauOosrsiiee 1 HauMeHbIIIEe 3HAUCHUE
(GYHKIMU HAa TPOMEKYTKE

30

Jluneiinasi, KBaJipaTHUHas U IPOOHO-
AUHEeHHas pyHKIUHN

31

DneMeHTapHOe UCCIIeIOBaHUE U
nocTpoeHue rpaduKoB ATUX QYyHKIUN

32

DeMEeHTapHOE UCCIICIOBAHUE U
HOCTPOCHUE TPAPHUKOB ITUX (PYHKITHIA




CreneHs ¢ LIeNIBIM MoKa3aTesieM. buaoMm

33 HeroTona

34 Crenens ¢ 11e7bIM MOKa3zaTeneM. bunom
HeroTona
CrenenHast QyHKIHMS C HATypaIbHBIM U

35 LieJIbIM IToKa3aTeneM. E€ cBolicTBa u
rpaduk

36 [IpoBepounas pabota: "Crenennas
¢bynxkius. E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTEINEHU U €ro CBOMCTBA

13 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTEIEHU U €ro CBOMCTBA

19 [IpeobpazoBaHus YUCIOBBIX BHIpAKEHUH,
coJiepKalliX CTENeHH U KOPHU

40 [IpeobpazoBaHms YMCIOBBIX BHIpAKEHUH,
CoJIepXKaIIiX CTEIIEHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHH,
CoJIepXKaIlIiX CTEIEHU U KOPHU
Uppanmonansubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPAIIIOHATBHBIX
ypaBHEHUN
Wpparmonansublie ypaBHeHUs1. OCHOBHEBIE

43 METO/IbI PEIICHUSI UPPALMOHATIBHBIX
ypaBHEHUH
Hppanronanbubie ypaBHeHUSA. OCHOBHBIE

44 METO/IbI PELICHNS UPPALMOHAIBHBIX

ypaBHEHUH




PaBHOCHIBHBIE epexoabl B pCIICHUN

45 UppalMOHATIbHBIX YPaBHEHHM

46 PaBHOCWIIBHBIE TIEPEXOIbI B PEIICHUT
UppalMOHATIbHBIX YPaBHEHHM

47 PaBHOCWIIBHBIE TIEPEXO/IbI B PEIICHUT
UppaAIMOHATILHBIX YPaBHCHHIA

48 PaBHOCUIIBHBIE TIEPEXOIbI B PEIICHUU
UppaAIMOHATILHBIX YPaBHCHHIMA
CaoiicTBa 1 rpaduK KOpHS N-0i CTENEeHU

49 KaK ()yHKIIMM OOPAaTHOW CTEICHHU C
HaTYpaJIbHBIM MTOKa3aTeleM
CaoiicTBa 1 rpaduK KOpHS N-0¥ CTENEeHU

50 KaK ()yHKIIMH OOPAaTHOW CTEIEeHHU C
HATYpaJIbHBIM MOKa3aTeIeM
[IpoBepounas padora: "CBoiicTBa u rpaduk

51 KOpHS n-0¥ crenenu. MppannonanbHele
ypaBHEeHUS"

5 CremneHb ¢ palliOHATBHBIM ITOKa3aTeIeM 1
€€ CBOMCTBA

53 CreneHs C paluoHaIbLHBIM MTOKA3aTeNeM U
€€ CBOMCTBA

54 CreneHs ¢ paluoHaIbHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [TokazaTenpHas GyHKINS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpadguka GyHKIUU 115

peuIeHusl ypaBHEHUI




HcnonwszoBanue rpaduka GyHKIUU A

57 . 1
peuieHusl ypaBHEHUI
[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE

58 METO/IbI PEIICHUS MTOKA3aTeIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI PELICHHS IOKA3aTEIbHBIX 1
ypaBHEHUH
[lokazarenbHble ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIIECHNUS TOKa3aTEeNbHbIX 1
ypaBHEHUU

61 [IpoBepounas padota: "Iloka3aTenbHas |
¢ynkuus. [TokazarenbHele ypaBHeHHA"

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. Coiictsa jorapupma 1

64 Jlorapugm umncna. CBoiicTBa norapudma 1

65 €CATUYHBIE U HATYPAJIbHBIC JIOTapU(PMBbI 1

y

66 JlecsTuHbIe U HATYpaJlbHbIE TOTapU(PMBbI 1

67 [IpeoOpazoBanme BEIpaXKEHUH, COIEPIKAIINX |
aorapudmbl

68 [Ipeobpa3oBanue BbIpaKEHU, COEPIKALLUX 1
aorapudmbl

69 [Ipeobpa3oBanue BbIpaKEHU, COEPIKALLUX 1
JorapuQmbl

70 Jlorapudpmuueckas GyHKIHS, €€ CBOWCTBA U |
rpaduk

71 Jlorapupmuueckas GyHKIHS, €€ CBOWCTBA U 1




rpaduk

Hcnonp3oBanue rpadguka GyHKIUN 15

72 -
pelieHrs ypaBHeHU!

7 Hcnonk3oBanue rpaduka GyHKIUN s
pELIECHNs ypaBHEHHI
Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE

74 METO/IbI peIlIeHHs JJorapupMUUECKUX
ypaBHEHUN
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

75 METO/IbI PEIIeHUs JTOrapuPMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHUSI JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCUIIbHBIE TEpEXOIbl B PEILICHUU
Jorapu(pMUYECKUX YpaBHEHHM

73 PaBHOCUIIBHBIE IEPEXObI B PELLICHUU
Jorapu(pMUYECKUX YpaBHEHHM

79 [TpoBepounas padora: "Jlorapupmudeckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHUHYC, TAHT€HC U KOTAHT'€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC




YUCJIIOBOI'O apryMCcHTa

TpuronomeTrpuueckas OKpyKHOCTb,

84 ompeieIeHue TPUTOHOMETPUUECKUX 1
(YHKIMH YHUCIOBOrO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 ONPEACIIEHUE TPUTOHOMETPUUECKHUX 1
(yHKIIUI YHCI0OBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIbI 1

90 [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKECHUN

01 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKECHUN

9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

93 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

94 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUU 1

95 PewreHne TpUroHOMETPUYECKUX YPAaBHEHUU 1

96 PelreHre TpUroHOMETPUYECKUX YPAaBHEHUU 1

97 Pemienue TpuroHOMETpUYECKUX YpaBHEHU I 1

98 Pemenue TpuroHoMeTpruuECKUX ypaBHEHUN 1

99 Pemenune TpuroHoMeTpMUECKUX ypaBHEHUN 1

100 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUM 1




101

[TpoBepounas pabdora:
"TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPHUUYECKUE ypaBHEHUS"

ITocaenoBaTeabHOCTH, CIIOCOOBI 3aaHUs

102 nocJie1oBaTeabHoCTeEN. Meron
MaTeMaTU4eCKOW MHIYKINN
MOHOTOHHBIE U OTPaHUYEHHBIE

103 noclieoBaTeabHoCTH. VcTopust aHanu3za
OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccust

105 I'eomeTrpuueckas nporpeccus

106 BbeckoneuHo yObIBaromas reoMmeTpuieckas
porpeccust

107 CyMMma OeckoHEeUYHO yObIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHEHBIN ¥ YKCTIOHEHIUAbHBIA POCT.
Hucno e. Dopmyiia CI0KHBIX IPOLEHTOB

109 JIMHEHBIN U YKCIIOHEHIMAJIBHBIA POCT.
Hucno e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Hcnonp30Banne Nporpeccuu sl peleHUs!
peanbHbIX 3a]1a4 MPUKIIAHOTO XapaKTepa

11 [IpoBepounas pabdora:
"[TocnenoBaTeIbHOCTH U TpOrpeccun’”

112 HenpepoiBHble (yHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpadUKOB

byHKIMI

114

CaoiicTBa (DyHKIMH HETPEPHIBHBIX Ha




OTPE3KE

115

CaoiicTBa QyHKIMIT HETIPEPHIBHBIX Ha
OTpE3Ke

116

Metox HHTEpPBAJIOB JJIsI PELICHUS
HEPABEHCTB

117

MGTOI[ HWHTCPBAJIOB JIs1 pCHICHUA
HCPAaBCHCTB

118

MCTO,I[ HHTCPBAJIOB JJIA PCUHICHUA
HCPAaBCHCTB

119

[IpumeHeHne CBONCTB HENPEPBIBHBIX
GbyHKIUR 1715 penieHus 3aaa4

120

[IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIUH 1715 penieHus 3aaa4

121

[lepBas u BTOpast npou3BOIHBIC PYHKIIUU

122

Ornpenenenne, reOMETPUUECKUM CMBICTT
IIPOU3BOJHOMN

123

Omnpenenenne, GU3NISCKUN CMBICTT
IIPOU3BOJIHOMN

124

YpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125

VYpaBHeHHE KacaTelbHOW K TpaduKy
byHKIIN

126

[Ipou3BoHBIC ATIEMEHTAPHBIX (PYHKIUI

127

[Ipon3BoHbIE NIEMEHTAPHBIX (PYHKLIUI

128

[TponsBogHast CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMITO3ULINU (QYHKIUI

129

[Ipon3BoaHast CyMMBI, IPOU3BEICHHUS,




YaCTHOTO ¥ KOMITO3ULIUU (QYHKITUI

[IponsBoaHas CyMMBI, TPOU3BEICHNUS,

130 YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI !

131 [IpoBepounas padora: "IlponsBoaHas" 1

132 [ToBTOpeHnue, 060061IeHNE, CUCTEeMaTH3AIUS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpeHnue, 060061IeHNE, CUCTEeMaTH3aIUs 1
3HaHuii: "OyHkuun"

134 HOBTOPGHI/IG, 0000111eHHe, CUCTEMATHU3ALUS )
3HaHUU

135 Koncrarupytomas KoHTpoJibHas padora 3a | )
MOJIyTOIue

136 KoHcratupyromiast KOHTpoiabHas paboTa 3a 1
IT nosyronue

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KIIACC

Ne n/m

Tema ypoka

KoanuecTBO 4acos

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

IIpuMeHeHne MpoU3BOIHOM K
UCCIe0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
UCCIICIOBAHUIO (QYHKITHI Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

[TpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHHIO (PYHKIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IprmeneHue npou3BOIHOMN K
UCCle0BaHuI0 GYHKIINI Ha
MOHOTOHHOCTb U 9KCTPEMYMBbI

IIpuMeHeHne Mpou3BOHOMN K
UCClIeI0BaHUIO (PYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

IIpuMeHeHne NpoOU3BOHOM K
HCCIIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenue HauOOoJIbILErO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON

(byHKINHU Ha OTpe3Ke

HaxoxneHue HaHOOJIBIIETO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GyHKIIMH Ha OTPE3Ke

Haxoxnenne HanOOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GYHKIIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIMU Ha OTpe3Ke

11

HaxosxneHne HauOobIero u
HaVMEHBIIIET0 3HAYEHUS HENIPEPHIBHON
(byHKIUHU Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIero u
HaWMEHBILIETO 3HAYECHUS HETIPEPBIBHOU
(bYyHKLIUU Ha OTpe3Ke

13

[IprmeneHnue nporu3BOIHOMN HJIst
HAXOK/JICHUS HAUTy4IlEero perieHus B
MPUKJIAHBIX 33/1adax

14

[IprMmeneHnue mporu3BOIHOMN HJIst
HaXOJX/ICHUS HAWJTYYIIEero PEIICHUS B
MIPUKJIAHBIX 33/1adax

15

IIpuMeHeHne NpoOn3BOHOM s
OIpEeIeIEHUs] CKOPOCTH U YCKOPEHUS
npouecca, 3a1aHHoro GopMyJIoi Win
rpadgukomM

16

IIpumMeHeHne Mpon3BOHON IS
OIPENIEIEHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (popMyJIoi UK
rpaukoM




17 Kommo3zwuius ¢hyHKImii

18 Komnosumms GpyHkimii

19 Komnosumus GpyHkiuit

20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MI0CKOCTH

)1 I'eomerpuueckue 0Opa3sl ypaBHEHUN Ha
KOOPJMHATHOM MIOCKOCTH

2 [IpoBepounas padora: "MccnenoBanue
GyHKIUHI ¢ TOMOIIBIO TPOU3BOIHON"

3 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epPBOOOPA3HBIX

24 [TepBoOOpa3HbIE IEMEHTAPHBIX (QYHKITHIA.
[TpaBuia HaX0XIECHHUS IEPBOOOPA3HBIX

)5 ITepBooOpa3HbIe IeMEHTAPHBIX (DYHKIIHH.
[TpaBuia HaXOXXIECHHUS IEPBOOOPA3HBIX

26 HuTerpan. ['eoMeTpudyecKkuid CMBICTT
UHTErpana

27 Beruucnenue onpenen€éHHoro HHTerpaia
o ¢popmyie Herorona-JleitOuuia

73 Beruucnenue onpenen€éHHoro HHTerpaia
no ¢popmyne Hetorona-Jleiibuuma

29 ITpuMmeHeHne uHTErpaia Al HaX0XKIACHUS
TUIOIIAACH TUIOCKHUX (HUTYp

30 ITpumeHeHne nHTErpaia AJis1 HaX0XKIACHUS
00BEMOB reOMETPUUYECKHX TET

31 [Tpumeps! pemienuit AudpepeHnrnaIbHbIX

YpaBHECHUH




[Tpumeps! pemenuit AuddepeHnnaIbHbIX

32 .
ypaBHEHUI
MaremaTnyeckoe MOJCIIMPOBAHUE

33 peaNbHBIX MPOIIECCOB C MOMOIIBIO
TuddepeHIMATBHBIX YpaBHEHUI

34 [TpoBepounas pabota: "lIlepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U rpaduKu

16 Tpuronomerpuyeckue GyHKIIUH, UX
CBOICTBA U rpaduKu

17 Tpuronomerpuyeckue GyHKIUHN, UX
CBOMCTBA U rpaduku

13 Tpuronomerpuieckue GyHKINU, HX
cBoiicTBa U rpaduKku

19 Tpuronomerpuveckne GyHKINU, HX
CBOICTBA ¥ IrpaduKu
OT160p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT160p KOpHEHN TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOLIbIO
TPUTOHOMETPHUUYECKOIN OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpaBHEHUI C TOMOIIIBIO




TPUTOHOMETPHUUYECKOIN OKPYKHOCTH

Pemenne TpuroHoMeTpUYECKUX

44
HEPaBEHCTB

45 Pelienre TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Pelienre TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Pemmennie TpUroHOMETPUYECKUX
HEPaBEHCTB
[IpoBepounas padora: "I'paduxu

48 TPUTOHOMETPHUECKUX (PYHKIIHI.
Tpuronomerpruyeckue HepaBeHcTBa"

49 OCHOBHBIE METOIbI pEIIECHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/bI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/bI PELICHUS
norapu(pMUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKIX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS




norapu(pMUUECKUX HEPABEHCTB

OcCHOBHEIE MCTOABI pCIICHUSA

> HPpaLMOHATIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/BI PELICHUS
UppaLMOHATIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/BI PELICHUS
UPPaLMOHAIIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/Ibl PELLICHUS
MPpaLMOHAIILHBIX HEPABEHCTB
61 I'padrueckue MeTo bl peLIeHus
MPPaLMOHATIBHBIX YpaBHEHUI
2 I'paduyeckue MeTOABI peLICHUS
UpPPaLMOHATIBHBIX YpaBHEHUI
63 I'paduyeckue MeTOABI peLICHUS
NIOKa3aTeNNbHbIX YPaBHEHUN
64 I'paduueckue MeTO bl peLIeHUs
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'padrueckue MeTO bl peLIeHUs
JIOrapu(pMHUUECKUX ypaBHEHUN
66 ['paduyeckue MeTOAbI peLICHUS
JOrapu(pMHUECKUX HEPABEHCTB
67 ['paduyeckue MeTOAbI peLIeHUS
norapu(pMUIECKIX HEPABEHCTB
['paduueckue METOIbI peLIeHUs
68 MOKa3aTeNbHbBIX U JIOrapu(pMUIECKUX
yYpaBHEHUU
69 ['padmyeckue MeTOABI peLICHUS




MOKa3aTeNbHBIX U JTOTapu(PMUIECKUX
ypaBHEHUU

70

I'paduueckue meTonb! penieHus
MOKa3aTeNbHBIX U JIOrapu(pMUIECKUX
HEpPABEHCTB

71

['padmyeckue MeTOABI peIICHUS
MOKA3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPABCHCTB

72

[TpoBepounas pabota: "MppanuoHaibHble,
NoKa3aTeJbHbIe U JorapudmMudeckne
HepaBeHCTBA"

73

KommnnekcHsble uncna. Anrebpandeckas u
TpUroHOMeTpUYecKast (HPOPMBI 3aIUCH
KOMILJIEKCHOT'O Yucia

74

KommnnekcHsble uncna. Anredpandeckas u
TpUroHOMeTpUYecKast (GOPMBI 3aIUCH
KOMIIJIEKCHOT'O YHCJIa

75

ApudmeTnueckue onepanuu ¢
KOMILJICKCHBIMH YU CIIaMH

76

ApudmeTnueckue onepanuu ¢
KOMIIJIEKCHBIMHU YK CJIaMU

77

N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPAMHATHOW INTOCKOCTH

78

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPJIMHATHOM IJIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOT'O Yucia

80

®opmyna Myaspa. KopHu n-oii crenenu u3




KOMIIJICKCHOI'O 4YHCJjia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII AJIA

81 penieHns: GU3NYECKUX U TeOMETPUUECKHUX
3aja4

2 [TpoBepounas pabora: "KommiekcHble
gucia"

83 HatypainbHble U 1ienble ynciia

84 HarypanbHblie 1 1iesbie yucia

85 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YHCEN

%7 ITpuMeHeHne NPU3HAKOB AETUMOCTH
uensix yrcen: HOJl u HOK

28 ITpuMeHeHne NPU3HAKOB AETUMOCTH
nensix uncen: HO u HOK

29 [TprMeHeHHe NPU3HAKOB 1€IUMOCTH
LEeJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [TprMeHeHHe NPU3HAKOB IEITUMOCTH
LEJIBIX YUCEeJI: OCTATKU 10 MOAYJIIO
[TpumeHeHne NpU3HAKOB AEIUMOCTU

91 LEJIBIX YHCEeII: aropuT™ EBKInaa aist
pelIeHns 3a1a4 B LIEJIbIX YNCIax

9 [TpoBepounas pabota: "Teopus HenbIx
gucen"

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

PaBHOCHIBHEIE CUCTEMBI U CUCTEMBbI-




CIICOCTBUA

Cucrema 1 COBOKYITHOCTh YPaBHEHUM.
94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEICTBUS

95 OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM pallMOHAIbHBIX YPABHEHUI

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEW HppalliOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METO/BI PELICHUS CUCTEM U
97 COBOKYITHOCTEM MOKa3aTEIbHbIX
YpaBHEHU U

OCHOBHBIE METO/bI PELICHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMHIecKux
YpaBHEHUU

IIpuMeHEeHNE CUCTEM K PELIEHUIO
MaTeMaTHUYECKUX 3ajad U 3a7a4 u3

101 pa3IMYHBIX 00JIACTEH HAYKH U PEaTbHOM
KU3HU, MHTEPIPETALUs MOTYyYEHHBIX
pe3yabTAaTOB

102 IIpuMeHeHHe CUCTEM K PEILLECHHUIO

MATCMAaTHYCCKUX 3aJa4 U 3a7a4 U3




pa3INyYHbIX 00JacTel HayKu U peanbHON
KU3HU, MHTEPIPETAs TOTYyYECHHBIX
pe3yNbTaToB

[IprMmeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4 13

103 pa3IMYHBIX 00JIacTel HAYKU U PeaIbHOU
KU3HU, MHTEPIPETAs MOTYyYEeHHBIX
pe3yNbTaToB
[TpoBepounas padora: "Cucremsl

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKa3aTeNbHBIX U JTOrapu(pMUUIECKUX
ypaBHeHUH"

105 PannoHanpHbIe ypaBHEHHUs C IapaMeTpaMu

106 PanmonaneHble HEpaBEHCTBA C
napameTpamu

107 PanmonanpHple cUCTEMBI C TapaMeTpaMu

108 HppaumonansHble ypaBHEHHUS,
HEPaBEHCTBA C apaMeTpaMu

109 HppaimoHanbHble CUCTEMBI €
napameTpamu

110 [TokxazarenbHbIE ypaBHEHUS, HEPABEHCTBA C

napamMeTpamu

111

IToka3zaTenbHbBIE CHCTEMBI C nmapamMeTpaMmunu

112

Jlorapudmuueckre ypaBHeHus,
HEPAaBEHCTBA C TapaMeTpaMHu

113

Jlorapudmuueckue CUCTEMBI ¢
napamMeTpamMmu




TpuronomeTpruyeckue ypaBHEHUS C
napameTpamu

114

115 TpuroHomeTpuyecKrue HEPABEHCTBA C
napaMeTpamu

116 TpuroHomMeTprIeCcKre CUCTEMBI €
napameTpamu

[TocTpoeHnue u uccienoBasue
117 MaTEMaTUYECKUX MOJEIIEN peaIbHBIX
CUTYaLMil C TOMOIIIBIO YPABHEHUH C

napaMeTpamu

IlocTpoeHue u uccinenoBaHue
118 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTyalUi C IOMOUIBIO CUCTEM YPaBHEHUN

C rmapameTpaMu

[TocTpoenue u uccieaoBaHue
MaTeMaTUYECKUX MOJEIIEH peanbHbIX
CUTYallUi C OMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpaMu

119

ITpoBepounas padora: "3agauu ¢

120 "
napameTpamu

121 [ToBTOpEeHMe, 006001IeHNE, cCUCTEeMaTH3aus
3HaHui: "YpaBHeHus"

122 [ToBTOpEeHue, 006001IeHNE, cCUCTEeMaTH3aLus

3HaHui: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE, CUCTEeMAaTH3aIUs
123 3HaHui: "YpaBHeHus. Cucremsl
ypaBHEHHH"

124 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT




3HaHui: "HepaBencrna"

[ToBTOpenme, 0600IIEHNE, CUCTEMATU3AIIHS

123 3HaHuii: "HepaBencrtna" :

126 [ToBTOpeHue, 06001IeHNe, CHCTEeMAaTH3aIUs 1
3HaHuii: "HepaBencrna"

127 [ToBTOpeHue, 06001IeHNe, CHCTEeMAaTH3aIUs 1
3HaHui: "[IpousBonHas u e€ npumeHeHue"

128 IToBTOpenue, o0o0IIEHNE, CUCTEMATH3ALMS |
3HaHui: "[IpousBonHas u e€ npumeHeHue"

129 IToBTOpenue, 00o0IIEHNE, CUCTEMATH3ALMS |
3HaHuil: "[Ipon3BonHas u e€ npumeHeHue"

130 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS |
3HaHuil: "MHTErpan u ero npuMeHenue"

131 KoHcTartupyromas KoHTposibHas padboTa 3a |
I monmyronue

132 KoHcraTupyromas KOHTposbHas paboTa 3a 1
II monyronue

OBIIEE KOJIMYECTBO YACOB ITO 132

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

10 KITACC

Kon
NMpoBepPsieMOro
pe3yabTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOW MPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

Uncna 1 BEIYKUCICHUS

1.1

OnepupoBaTh MOHATHSAMH: pALUOHAJIBLHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATHYHAS IPOOb, TIPOLICHTHI

1.2

BreimmoaHsTh apI/I(I)MeTI/I‘-IeCKI/Ie oncpanun C padrOHAJIbHBIMU u
I[CflCTBHTCJILHBIMH quciIaMu

1.3

BreimmoaHsaTh HpI/IGJ'II/I)KéHHBIe BBIYUCJICHUA, UCIIOJIb3Y MpaBUJia OKPYTJICHUA,
ACJIaTh IPUKUIKY U OLICHKY pE3yJjibTaTa BBIUMCIICHUH

1.4

OHGpHpOBaTB MOHATHUAMU: CTCIICHDb C MLCJIBIM IIOKAa3aTeJIEM, CTaHAapTHaA
Q)opMa 3alUCU JIEHCTBUTEIBHOTO qucia, KOpCHb HaTypaHLHOﬁ CTCIICHHU,
HCIIOJIBb30BATh IOAXOJAIIYIO (bopMy 3aI1ucu ﬂeﬁCTBHTeHBHBIX YUCCII I
pCeHICHUSA NPAKTUYICCKUX 3a4a4 U MMPCACTABICHNA JaHHBIX

1.5

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC U TAaHT€HC ITPOU3BOJIBHOTO yTJIa;
UCIIONBb30BaTh  3allMCh  IPOU3BOJBHOTO  yIJIa  4yepe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIIUU

YpaBHEHHUS 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKJECTBO, YPaBHEHHME, HEPaBEHCTBO, LEJOE,
panoHaIbHOE, MPpaLMOHAIIbHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE

2.2

BrimonsaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHHUH U peraTh
TPUTOHOMETPUYECKUE YPABHEHUSA

23

BrimonHaTe mpeoOpa3oBaHus LENBIX, PALMOHANBHBIX M UPPAlMOHATIBHBIX
BBIpQXEHU ¥ peliaTh OCHOBHBIC THIIBI II€NIbIX, PAIMOHAIBHBIX H
UpPpaAIMOHATILHBIX YPaBHEHHUH U HEPABEHCTB

24

[IpuMeHATh ypaBHEHHs M HEPABEHCTBA JUIS DPEIICHHMS MaTEMaTUYECKHX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAyKH U pealbHOM KU3HU

2.5

MonenvpoBaTh pealibHbIE CHUTyalldd Ha S3BIKE aureOphl, COCTABIATh
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3a/a4M, UCCIEI0BATH
MOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alrnapara ainreopsl

@yHKIMH U TpaduKu

3.1

OnepupoBaTh MOHATUAMU: (PYHKIHUS, CIOCOOBI 3agaHus (QYyHKIMH, 00JIaCTh
ONpeNieIeHus W MHOXKECTBO 3HaueHMH QyHKuuM, rpaduk ¢yHKUUY,
B3aUMHO 00paTHbIC PYHKIUU




OnepupoBaTh MOHATUSAMH: YETHOCTH W HEUYETHOCTh (PYHKIMH, HYIU

32 (GyHKIUH, TPOMEKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA U peieHns ypaBHEHUN
34 Crpoutb 1 yuTaTh rpaduKu JMHEHHONW (YHKUINH, KBaAPAaTUUYHOW (YHKIUH,
CTCTICHHON (D)YHKITUH C IIEIBIM TTOKa3aTeIeM
Ucnonb3oBate rpaduku (QyHKOMA JUIS  KCCIENIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MpH pEIleHWH 3aJad U3 JPYruX Y4eOHBIX MPEIMETOB M
peaNbHOM JKU3HH, BEIpAXKaTh GOPMYJIaMU 3aBUCUMOCTH MEXTY BEIIMUYUHAMU
4 Hauana maTemMaTH4uecKOro aHalIm3a
41 OnepupoBaTh TOHATHUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHueckas u
’ reoMeTpUUecKasi pOrpecCuu
49 OnepupoBaTh TOHSATUSMU: OCECKOHEYHO YOBIBaIOllas TeOMETpUYecKas
' nmporpeccusi, cyMmma 0€CKOHEUHO YOBIBAIOIICH TEOMETPUUECKON MTPOTPECCUH
4.3 3aiaBaTh MOCIE0BATEIILHOCTU PA3TUYHBIMU CTIOCOOaAMU
44 Hcnonb3oBarh CBOMCTBA IMOCIENOBATENBHOCTEW ©  IMPOIPECCUH VIS
' pELIeHUs pealIbHBIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOKeCcTBa H JIOTHKa
5.1 OrnepupoBaTh MOHATUSIMU: MHOXKECTBO, ONIEPAIIMH HAJl MHOXXECTBAMHU
Hcnonbs30BaTh TEOPETHUKO-MHOXKECTBEHHBIM — ammapar Jisi  ONUCAHUS
5.2 peabHBIX MPOLIECCOB U SIBJICHUH, IPU PEIICHUH 3a7a4 U3 APYTUX yueOHBIX
IPEeIMETOB
53 OnepupoBaTb  MOHSATUSMHU: omnpeNieJieHue,  TeopemMa,  CIEICTBHUE,
JIOKa3aTeIIbCTBO
11 KIIACC
Kona .
IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM
NMPOBEPAEMOro N
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTarta
1 Yucita ¥ BEIIUCICHUS
OrnepupoBaTh MOHATUSIMHU: HATypalbHOE, IE€J0€ YHUCIO; HCIOJIb30BATh
1.1 NPU3HAKA JEITUMOCTH MEJNBIX YHCEN, PAa3JIOKEHWE YHWCIa Ha TMPOCTHIE
MHOKHUTENHN VISl pEeIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTENEHb C PAllMOHATBLHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUAMHU: JIOTapu(dM UYUCIA, AECATUYHBIE U HATypallbHbIE
' sorapumMbl
2 YpaBHEHUs 1 HEpABEHCTBA
2.1 [IpuMeHATh CBOWCTBa CTENEHU I MPEeoOpa3oBaHUS  BBIPAKEHUM,

ONCpHUPOBATH TMOHATHUAMMU: TIOKA3aTCJIIBHOC YPABHCHUC MW HCPABCHCTBO,




peumiaTb OCHOBHBIC TUIILI ITOKA3aTCJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.2

BeimonusaTe npeoOpazoBaHus BBIpAKEHUH, COAEpXKAIIUX JOrapudMel;
ONEepUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THUIIbI JOrApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxoauts pemienust mpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUAMHU: CHCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pELICHMUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN I PELICHUS IIPAKTUYECKUX
3a1a4

2.5

Haxoautsb pelieHust npoCTEUIINX CUCTEM U COBOKYMHOCTEN pallMOHATbHBIX
ypaBHEHUU U HEPABEHCTB

2.6

MopnenvpoBaTh pealibHbIE CHUTyalldd Ha S3BIKE aureOphl, COCTABIATh
BBIPAXCHUsI, YPAaBHEHMS, HEPABEHCTBA U CUCTEMBI II0 YCJIOBHUIO 3aJadH,
HCCJIEIOBATh MOCTPOSHHBIE MOJIENIN C UCTIOJIb30BAaHUEM arlapara ajareopbl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: IepHoAWYecKass (QYHKIHS, NTPOMEXYTKH
MOHOTOHHOCTH ()YHKLHMH, TOYKH IKCTpeMyMma (pyHKUIMH, HauOojbliee U
HaMMEHbIIIee 3HAYCHUs (YHKIMHM HA MPOMEXKYTKE; MCIOIb30BATH UX IS
uccienoBaHus QyHKIMU, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh NOHATHAMH: TPapUKH MOKA3aTEIbHOH, JOrapUPMHUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX Ha KOOPAWHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh JJIsl PEILICHUS] YPaBHEHUI U HEPABEHCTB

33

N3006pakaTh Ha KOOPAMHATHOMN MIOCKOCTU IpaUKK JIMHEHHBIX YpaBHEHUI
U MCIIOJIb30BaTh UX IS PELICHUs] CUCTEMbI JIMHEHHBIX ypaBHEHUN

34

Ucnonws3oBath rTpaduku (yHKUMNA A8 HUCCIENOBAHMS TPOILIECCOB U
3aBUCHUMOCTEN U3 APYTUX YUEOHBIX AUCHUTUIHH

Hauvana matemarudyeckoro aHaansa

4.1

OnepupoBaTh MOHATUSMU: HENPEPBIBHAS (PYHKIIHS, TPOU3BOTHAS (YHKITUH;
UCIIOJIb30BaTh TCOMETPUYCCKHA M (DU3MUECKHUN CMBICT TPOU3BOIHOW IS
pelIeHus 3a1a4

4.2

HaxomuTe  NMpOW3BOAHBIE  DJIEMEHTAPHBIX  (PYHKUUH,  BBIYUCIATDH
POHU3BOIHBIC CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKIIUH

4.3

Hcnonb3oBaTh  MPOM3BOAHYIO Ui MCCIENOBaHUSA  (QyHKIMM  Ha
MOHOTOHHOCTb M IKCTPEMYMBI, IPUMEHATH DPE3YJbTaThl MCCIEAOBAHUS K
HOCTPOECHUIO I'pahuKOB

4.4

Hcmons3oBaTh MMPONU3BOAHYIO JJIsI HAXOXACHHUA HAWITYyYIICro PCUHICHUA B
IMMPUKJIAAHBIX, B TOM YHUCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadaX

4.5

OnepupoBaTh HNOHATHAMM: NEpBOOOpa3Hasi M HUHTErpan; IOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICIT UHTErpaia

4.6

Haxoaute nmepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKINH, BBIYUCIATH HHTETPA
no popmyne Hototona — JleitOnuna




4.7

Pemrate npukiagHbie 3a/1aud, B TOM YHUCIIE CONUAIBHO-IKOHOMHYECKOTO H
(GU3MIECKOro XapakTepa, CpeICTBAMHI MAaTEMAaTHIECKOTO aHAIIH3a

INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Hucna u BBIYMCIICHUS
Panmonaneupie uucia. OOBIKHOBEHHBIE M JECATUYHBIE ApOOH, TPOLEHTHI,
11 OeCKOHEUHbIE MEPUONYECKUe Ipodu. ApudMeTHuecKue onepaunnu ¢ pauuoHaIbHBIMU
' qucaaMy, IpeoOpa3oBaHusl YUCIOBBIX BbIpakeHuil. [Ipumenenue npo6eii u npoLeHToB
JUISL peLeHUs IPUKIIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIIC 3HAHUN U PEAIbHON KU3HU
JleiicTBUTENbHBIE Yncia. PaninoHanbHble M UppallMOHANbHBIE YKcaa. ApudmMeTuueckue
1.2 | omepauuu c AeWcTBUTENbHBIMU 4YHclaMu. [IpuOnumkEHHbIE BBIUMCICHUS, IPaBUIIA
OKpYIJICHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaTa BBIUYUCICHUN
Crenens ¢ nensiM nmokasareneMm. CtangaptHas ¢GopMa 3alicu AeHCTBUTEIHHOTO YHCTA.
1.3 Hcnons3zoBanne moaxossiieit hopMbl 3aMUCH JTEHUCTBUTEIBHBIX YHCEN ISl PeIIeHUs
MPaKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHbBIX
14 ApudmeTnuecknii KOpeHb HATypaJbHOW cTeneHu. JleWcTBus ¢ apudmeTHIecKuMu
) KOPHSIMH HAaTypaJbHOU CTEIIEHH
L5 CuHyCc, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIOBOI0 apryMeHTa
2 YpaBHEHHUs U HEPABEHCTBA
2.1 ToxecTBa U TOXKJIECTBEHHbIE IPe0Opa30BaHuUs
9 [Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopmyIIsI
)3 VYpaBHeHHe, KOpeHb YypaBHEHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' HHTEPBAJIOB
2.4 | Pemenue uensix v IpoOHO-pallMOHANBHBIX YPABHEHUH U HEPABEHCTB
2.5 | Pemenune uppanioHaJIbHBIX YPaBHEHUN 1 HEPABEHCTB
2.6 Pemienue TpuroHOMETpUYECKUX YpaBHECHUH
57 [IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HAyKU U pealbHOM JKU3HU
3 OyHKIMH U TpapUKH
31 OyHkums, cnocoOsl 3amanus QyHkuuu. [padux dysxinuu. BsaunmaOo oOpaTHBIE

byHKIIMHN




39 Ob6nacte ompeneneHuss M MHOXKECTBO 3HaueHWd ¢yHkiuuu. Hymmu ¢dynkun.
' [IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUU
33 CrenenHasi QyHKIUSI C HATYpaJbHBIM M IENBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 TpaduK KOPHS 71-0i CTETICHU
34 Tpuronomerpuyeckass OKpYKHOCTb, OIpENEICHHE TPUTOHOMETPUUECKUX (YHKIUN
' YHCIIOBOTO apryMeHTa
4 Hayana maTemaTnueckoro aHanusa
41 [locnenoBarenbHOCTH, CMOCOOBI  3aJaHus  MocieAoBaTelabHOCTEH. MOHOTOHHBIE
’ IIOCJIEI0BATEIBLHOCTH
ApudmeTrnueckas U TreoMeTpUuYeckas THporpeccuu. beckoHeuHO yObIBaromas
4y | TEOMETPHIECKAs MpOTPECCHs. Cymma OeckoHEUHO YOBIBalOIIeH TIeoMeTpUYecKou
' nporpeccur. @Dopmyna CI0XHBIX HPOLEHTOB. Mcmonap30BaHWE MPOrpeccHH s
peuIeHus pealIbHbIX 3a7a4 PUKIIATHOTO XapaKTepa
5 MHoO)kecTBa U JJOTHKA
MHoxecTBO, omnepauud HajJg MHokecTBaMu. Jluarpammbl Oilinepa — BeHHa.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —anmapara [Jisi ONHUCAHUS pPeabHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELIEHUH 3a]1a4 U3 IPYTUX yU4eOHBIX PEIMETOB
5.2 Onpenenenue, Teopema, CleICTBUE, 10KA3ATEIBCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH LEIbIX YUCE
1.2 Crenensb ¢ pallMOHANBHBIM MOKa3atenaeM. CBOKMCTBA CTETIEHU
1.3 Jlorapudwm yucna. JlecaTnyHple U HaTypadbHbIE JOTapu(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIpAXEHNHN, COACPIKAIINX JIOTApU(MBI
2.2 [TpeoOpa3oBanue BEIpAXKEHUH, COAEPIKAIINX CTENICHU C pAllHOHAILHBIM MIOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokazarenbHble YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl TUHENHBIX YpaBHEHUN. PeleHre NpuKkiaaHbIX 3a/1a4 ¢ IOMOILIBIO CUCTEMBI
' JIMHEWHBIX YPaBHEHUI
2.7 Cuctembl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)38 [IpumeHeHre ypaBHEHMI, CUCTEM U HEPABEHCTB K PEILICHUI0 MaTeMaTUYECKUX 3aay
’ W 3a71a4 U3 Pa3IMYHBIX 00acTel HAyKH U peasibHOM KU3HU
3 @yHKIMU U TpaduKu




Oyukuus. [lepuonnyeckue ¢yHkiuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKIIHH.

3.1 Makcumymbl U MHUHHUMYMBbl (yHKOuH. HawnbOombinee W HauMeHbIEE 3HAYCHUE
(GYHKIIMN Ha TPOMEKYTKE

3.2 Tpuronomerpuueckne GyHKINN, UX CBOMCTBA U TpadUKU

33 [ToxazarenbHast u gorapudmuyeckas GyHKIUU, UX CBOWCTBA U IpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIUH U pellieHHs YpaBHEHUH U IMHEHHBIX CHCTEM
Hcnons3oBanue rpadhukoB GyHKIUN I UCCIETOBAaHUS MPOIECCOB U 3aBUCHUMOCTEH,

3.5 KOTOpbI€ BO3HUKAIOT MpPU PEUICHUM 3a]ad4 U3 JAPYTruX Yy4ueOHBIX MpPeIMETOB U
peanbHOU KU3HU

4 Havana maremarnueckoro aHaiusa

4.1 HemnpepsiBable hyHKIIN. MeTO MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB

4.2 [TpousBonHas Gpynkiun. ['eomerprueckuii 1 GU3NIECKUNA CMBICI TIPOU3BOTHON

43 [TpousBonHble 3yeMeHTAapHBIX (QyHKIUH. DopMysbl HaXOXIEHHUS IMPOU3BOIHOM

' CYMMBI, IPOU3BEACHUS U YACTHOTO (QYHKIUIT

[IpumeHeHre TPOU3BOJHOW K HCCIEIOBAaHUIO (YHKUMH HA MOHOTOHHOCTh U

4.4 9KCcTpeMyMbl. HaxoskaeHne HauOoNbIIEro M HaMMEHbBIIEro 3HaYeHUs (YHKIMH Ha
OTpe3Ke
[TpumeHeHre TPOU3BOAHON AJIi HAXOXK/IEHUS HAWIYYIIEro peuIeHus! B MPUKIIaJIHbIX

4.5 3amavax, Uil ONpeNeNieHHus CKOPOCTH TIpoliecca, 3aJaHHOTO (GOpMYJIOH WIIH
rpaduxom

4.6 [TepBoobOpasnas. Tabmuma mepBooOpa3HBIX

47 Wuterpan, ero reoMmerpudeckuii 1 GU3NUECKUil CMbICI. Bpluncienne uHTerpana mno

dbopmyne Herorona — JleiiOama




MPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHETI'O OBIIIET'O OBPA3OBAHMUS

Kon IIpoBepsiemble TPeOOBaHNUS K MPeIMETHBIM Pe3yJIbTaTaM OCBOEHHUS
NPOBepPsIEeMOro | OCHOBHOW 00pa3oBaTe/IbHOI MPOrpaMMBbl CpeJHEro 001ero
TpeOoBaHus o0pa3oBaHusi

Bnanenune MeTogamMM JI0Ka3aTeNbCTB, aJrOPUTMAMU pEIICHUS 3a/ad;
ymMeHue (GopMyIUpOBaTh M ONEPUPOBATh IOHATHUSAMU: OIpEIEICHUE,
aKcuoma, TEopeMma, CJEICTBHUE, CBOWCTBO, IPU3HAK, J0Ka3aTEJIbCTBO,
paBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTHUBOMOJIOXKHOE YTBEPXKICHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTeMaTHYeCKOW HHAYKLUY;
IIPOBOJIUTH JI0Ka3aTeNIbHbIE PACCYKICHUS NIPH PELICHUH 3aj]ay, OLIEHUBATh
1 JIOTHYECKYI0  TPaBWJIBHOCTh  PACCYXJEHHUH; yMEHHE OIepUpOBaTh
MOHATUSIMH: MHOXECTBO, ITOJAMHOXKECTBO, OTEpAIlMH HaJ MHOXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT — Ajs
OIMCaHMS PeaJbHBIX MPOLECCOB U SIBICHUHA U MPH PEIICHUH 3ajad, B TOM
qucie U3 IpyruX y4yeOHBIX MPEIMETOB; YMEHHE ONepUPOBATh NOHATHAMMU:
rpad, cBs3HBIN rpad, qepeBo, UK, rpad Ha TUIOCKOCTH; YMEHHUE 331aBaTh
U OMMCHIBATh Ipadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONb30BaTh rpadbl MpU

peUICHUHA 3a1a4

2 YMeHne omnepupoBaTh MOHATHUSMHU: HATypallbHOE YHCIIO, IEJN0€ YHUCIIO,
CTEIICHb C IEJIBIM T0Ka3aTelIeM, KOPEeHb HATypalbHOW CTEIICHHU, CTEIEHD C
palMoOHAILHBIM TTOKA3aTelIeM, CTETICHb C JIEHCTBUTEIBHBIM TOKA3aTeleM,
nmorapudM YHCIa, CHHYC, KOCHHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIA,
OCTaTOK IO MOJIYJII0, PallMOHAIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBAa HATypaJIbHBIX, MNCJIbIX, pPAllUOHAJIbHBIX, HeﬁCTBHTCHBHLIX
YHUCEN; yMEHUE UCIIOIh30BaTh MPU3HAKH JACIIUMOCTH, HANMECHBIITHN 001NN
JeNuTeNh W HauMeHbIee o0Iliee KpaTHoe, airoput™ EBkmmga mpu
peliCHUN 3a4a4, 3HAKOMCTBO C pas3IMYHbBIMH IO3MIHWUOHHBIMHU CUCTEMaMU
CUMCJICHUS; YMEHHE BBITIOIHATH BRIYUCIICHHE 3HAYCHUN U IPEOOpa3OBaHHUS
BBIPOKEHUIH CO CTENeHsSMHU U JjorapudmMamMu, mpeoOpa3oBaHus IPOOHO-

paloOHaJIbHBIX  BBIPAKEHUH; YMEHUE  ONEepUpOBaTh  MOHATHSIMHU:

OCICO0BATCIIBHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccusda, TrcoMCTpHUICCKaAL




nporpeccusi, OECKOHEYHO YOBbIBarollas TIeoMeTpUYecKas Iporpeccus;
YMEHHE 3a/1aBaTh IIOCIECAOBAaTEIIbHOCTH, B TOM YHCIE C IIOMOULIBIO
PEKYPPEHTHBIX (HOPMyYJI; YMEHHE ONEPUPOBATh MOHATUAMHU: KOMIUIEKCHOE
YHUCIIO0, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOIO  4ucia, ¢opMa  3alMCH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M airedpanueckasi); yMeTb
MPOU3BOJIUTH apu(METHYECKHE JEHCTBHSA C KOMIUIEKCHBIMHU YHCIIAMH;
IIPUBOIUTH IIPUMEPBI MCII0JIb30BaHMs KOMIUIEKCHBIX YHCEN; ONEpUPOBATh
NOHATHAMM:  MaTpuia 2x2  u  3X3, oIpeaenuTesb  MaTpHIbI,

FeOMeTpI/I‘—IeCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHne onepupoBaTh MOHATUSMHU: palllOHAIbHbIE, HpPpPALMOHATIbHBIE,
MOKa3aTelbHbIe, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
ypaBHEHUS ¥ HEPaBEHCTBA, WX CHCTEMBI, YMEHHE OIEPHPOBATH
MOHSTUSIMH: TOXJECTBO, TOXKIECTBEHHOE MpeoO0pa3oBaHUEe, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMa YpaBHEHUW U HEPABEHCTB, PABHOCHIBHOCTH
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YyMEHHE pellaTh YpPaBHEHHUS,
HEpPaBEHCTBA M CHUCTEMbl C TOMOUIBIO PA3IUYHBIX NPUEMOB; peIIATh
ypaBHEHHUs, HEPABEHCTBA W CHCTEMBl C IapaMeTpoOM; MPUMEHSATH
ypaBHEHUs, HEPABEHCTBA, MX CHCTEMbI JIi PEHICHHS MaTeMaTHYECKUX

3a71a4 ¥ 3a/1a4 U3 PA3IUIHBIX 00JIaCTel HAYKH U peasTbHOU )KU3HU

YMeHue omnepupoBaTh NOHATUAMU: (QYHKUIMS, 4YETHOCTh (YHKLUH,
NEPUOIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYyHKIUH, HauOoJblllee M HAaMMEHBIIEE 3HAYCHHS
(GYyHKIMU Ha NPOMEXYTKE, HenpepbiBHas (PYyHKIMS, aCUMOTOTHI rpaduka
¢byHKUMHU, TepBas M BTOpas MPOM3BOAHAS (DYHKIMH, T€OMETPHUECKUN U
¢bu3nyecKuif CMBICI MPOU3BOAHOM, MEpBOOOpa3zHas, OMNpeIeaEHHbIN
MHTErpajl; yYMEHHE HaxXOAMThb ACHUMITOTHI Tpaduka (QYHKUUH; yMEHHUE
BBIUUCISATh  NPOM3BOJHBIE  CyMMBI, IMPOM3BEICHHUS, YacTHOIO U
KOMIO3UIUN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
(GyHKIMK; yMEHHE HAaXOIUTh NPOM3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA;
YMEHHE MHCIOJIb30BaTh IPOU3BOJHYIO [UId HCCIEAOBaHUS (YHKIMA,
HaXOJUTh HaAWOONbIINE W HAaWMEHbIINE 3HAUCHUS (YHKIHI; CTPOUTH
rpad¥Ky MHOTOWIEHOB C HCIOJB30BaHHUEM ammnapara MaTeMaTHYeCKOIo
aHalu3a; NPUMEHATHh [POU3BOAHYIO I HAXOXKICHHMS HaWIy4llIero
pelleHrs B NPHUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKHX U

(bU3MYeCKUX 3aJladax; HAXOJUTh TUIOMAAN U 00bEMBI (PHUTYyp C MMOMOIIBIO




HUHTCIrpajia; HIPpUBOAWUTL IMPHUMCPbI MATCMATHUYCCKOI'O MOACIMPOBAHHA C

noMoIbio AU depeHnnanbHbIX ypaBHEHU I

YMeHue onepupoBaTh NOHATHAMH: Tpapuk GyHKIMH, oOpaTHAs QYyHKIUS,
KoMIo3uLus (pyHKUMM, JMHeWHas QyHKUWsA, KBaJpaTudHas (QYyHKLUS,
panyoHanbHass (QYHKUUS, CTENeHHas (YHKUUS, TPUTOHOMETPHUUECKUE
GyHKIMH, OO0paTHbIE TPUTOHOMETpPHYECKHE (DPYHKIIMH, MOKa3zaTelbHas U
norapupmuueckass (yHKIMH; YMEHUE CTPOUTh TpapuKH H3YYEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHUs  rpadukoB  (QyHKIHH,
UCMOJIb30BaTh TPaUKH Ul W3y4EHHUs MPOLECCOB M 3aBUCHUMOCTEH, NMpHU
pelIeHNH 33/a4 U3 JIPYTHX YYeOHBIX NPEIMETOB M 3a7ad W3 pealbHOM
KHU3HM; BbIpaKaTb (GOpMyJaMH 3aBHCHUMOCTH MEXIy BeJIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpapuku (QyHKIMI Ui pelleHus ypaBHEHUH,
HEpPaBEHCTB M 3ajjauy C IapamMeTpaMu; H300pakaTh Ha KOOPAMHATHOMN

IINTIOCKOCTHU MHOXKCCTBA peI_HeHI/Iﬁ ypaBHeHHfI, HEPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM YHCIE Ha
MIPOLEHTHI, JOJIM U YacTH, Ha JBUKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJlOTH, 3a/1a4d U3 OOJIaCTH YIIPABJICHHS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMH); COCTaBJATH BBIPAXKCHMS, ypaBHEHMs, HEPAaBEHCTBA MU UX
CUCTEMBI IO YCIIOBUIO 3aJayH, MCCIIEN0BAaTh IOJYyYEHHOE pELICHUE U
OLIEHUBATh MPABJONOJAOOHOCTh pPE3YJbTaTOB, YMEHHE MOJCIUPOBATH
peanbHbBle CUTyallud Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATH BBIPAKECHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a1a4U, UCCIEN0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yiabTatT

YMeHue onepupoBaTh MOHATHAMH: CpelHee apuMeTHYecKoe, MeauaHa,
HanOoJpIlIee ¥ HAUMEHbINIEE 3HAUYEHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIOBOTO Habopa; yMEHHE H3BIIE€KaTb, MHTEPIPETUPOBATDH
nH(pOpMaIIMIO, MPEAICTaBICHHYI0 B TaOIHUIaX, HA AWMArpaMMmax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA pEaJIbHBIX MPOIIECCOB U SIBJICHHI; IMPEICTaBIATH
uHGOpMAIIMI0O C TOMOLIbI0 TabMUIl W JAMarpaMM; HCCJIENI0BaTh
CTATHCTUYCCKUE JaHHBIC, B TOM YHUCJIC C MPUMCHCHHEM TpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEACTB; IrpapuuecKu UCCIe0BaTh COBMECTHbIE

HaOJI0IEHNUS C TOMOIIBIO JHarpaMM pacCeUBaHUs U JMHEHHON perpeccuu

YMeHHue onepupoBaTh IOHATHAMM: CIyYaWHBIA OIBIT W CIyd4ailHOE
COOBITHE, BEPOSATHOCTb CIYYalHOTO COOBITHSA; YMEHHE BBIYMCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM rpaq)nqecxnx MCTOHOB; TNPUMCHATH




(bOpMyIIBI CIIOKEHHS W YMHOXCHHSI BEPOSITHOCTEH, (OpPMYIy ITOTHOM
BEpOSATHOCTH, Gopmyiny bepHymnn, komOuHaTopHbBIe (aKTHl U (OPMYIIBI,
OLICHWBATh BEPOSATHOCTH pEAITbHBIX COOBITHI; YMEHHE OIEepHUpPOBATH
MOHATUSAMM:  CllyyaiiHas BEJIMYMHA, pACIpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUIaHUE, JHUCIEPCUsT W CTaHAAPTHOE OTKIOHEHHE
CIy4yalHOW  BEJIMYHMHBL, (DYHKIMM pacmpefeieHus] W IUIOTHOCTH
PaBHOMEPHOTO, NTOKA3aTeJIbHOTO U HOPMAJILHOTO pacHpeaeseHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX paclpeleleHui Ul pelIeHus 3ajad;
3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIIMX YHCEN, METOJbl BHIOOPOUHBIX
WCCIIC/IOBAaHNI;, yMEHHE TIPUBOIUTH IPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBUIMX 4YHMCET B MPHUPOJIHBIX M OOIIECTBEHHBIX SBJICHUSIX; YMEHHE
OTIIEPUPOBATH MOHATUSMHU: COUYETAHWE, TEPECTAHOBKA, YHCIO COUYCTAHUH,
YHUCIIO  TEpPeCTaHOBOK, OmHOM  HplOTOHA;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (PaKTBl U PACCYXKACHUS Ul PEIICHHs 3a/1a4; OLIEHUBAThH
BEPOSITHOCTH PEaIbHBIX COOBITHH; COCTAaBIATH BEPOSTHOCTHYIO MOJENb U

MHTEPIPETHPOBATH TOTYYECHHBINA pe3yIbTaT

YMenue onepupoBaTh MOHATUSAMHU: TOYKa, INpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMUMHA yIJIa, IUIOCKUNA YTroj, ABYTPaHHBII
yroJl, TPEXTPAaHHBIA yroJ, CKpELIMBAIOUIMECs MPSMBbIE, TApAIIEIbHOCTh U
NEePIEeHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpsIMbIMHU,
Yroin MexAy NpsAMOM M IUIOCKOCTBIO, YrOJI MEXAY IUIOCKOCTSAMH,
paccTosiHuE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE MEXIY IpPSMBbIMH,
pacCcTOsHUE MEXAY IUIOCKOCTSMH; YMEHHE HCIIOJIb30BaTh IIPU PEIICHUU
3aJja4 M3yueHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH;, YMEHHE OIICHUBATh
pa3Mepbl OOBEKTOB OKpY)KAIOIIEr0 MHpa; CTPOUTH MaTeMaTUYECKUe
MOJEIN C IOMOLIbK0 TE€OMETPUYECKMX IOHATHH M BEJIWYMH, pEIIaTh

CBA3aHHBIC C HUMU MPAKTUYICCKUC 3aa9U
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YMeHne onepupoBaTh MOHATHUSAMH: IUTOMAAb (GUrypsl, 00béM (UTYDHI,
MHOIOTPaHHMK, NPaBUIbHBIA MHOTOTPAHHUK, CEYCHHE MHOIOTPaHHMKA,
Ky0, mapaienenunes, OpuU3Ma, NOHpamMuaa, (Urypa U TOBEPXHOCTb
BpallleH!s], LUMIMHIpP, KOHyC, map, chepa, miomans cdepsl, MI0MAIL
MOBEPXHOCTU NHUPAMUbI, MPHU3MBI, KOHyca, LWIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO MapajuleNienune a, MUPaMHJIbl, TMPU3MbI, LHIUHAPA,
KOHyca, I1apa, pa3BEPTKAa IOBEPXHOCTH, CEYECHMs KOHyca M LMIUHAPA,
NapajuleJIbHble OCH WJIM OCHOBAaHHIO, CEYEHHME IIapa, IJIOCKOCTb,

Kacaromascs C(l)epbl, HNUJIMHApPA, KOHYC4, YMCHHUC CTPOHUTH CCYCHUC




MHOTOTpaHHHKa, M300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAIllEHUs, UX CEYEHUS, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEACTB;
yMEHHE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIMpoBaTh ONpeeNeHU N3ydyaeMbIX (UTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBaX M MpPU3HAKAX TIEOMETpPUUYECKUX (Uryp, OOOCHOBBIBATH WIIH
OTpoBepraTh HX; YMEHHE TMPOBOAUTH Kiaccuukanuio Quryp 1o
pa3aMYHBIM TPU3HAKAM, BBINOJHATH HEOOXOAUMBIE JOMOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHrne onepupoBaTh TOHSATHSMH: JIBIDKCHHE B TPOCTPAHCTBE,
MapauIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH W B TIPOCTPAHCTRBE,
MMOBOPOT, TMpeoOpa3oBaHuE TMOMO00WS, TMOAOOHBIE (QUTYPBI, YMEHUE
pacmo3HaBaTh paBHbIE U MOAOOHBIE (GUTYPHI, B TOM YHUCIE B TPUPOJIE,
HCKYCCTBEC, apXUTCKTYPEC, UCIIOJIB30BATh ITCOMCTPUUCCKHUEC OTHOLICHUSA ITIPHU
pellieHUH 3aJa4; HAXOJWUTh TEOMETPUYCCKHE BEIMYWHBI (IUIMHA, YTOJI,
ionab, 00bEM) MpHU PELICHUH 33434 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 pealbHON JKM3HHM;, YMCHHE BBIUUCIATH T€OMETPHUCCKUE BEIMYHHBI
(nmvHA, yroJN, IUIOMAh, OOBEM, IUIOMAL MMOBEPXHOCTH), HCIIONB3YS
HU3YYCHHBIC (bOpMy.HBI U MCTOJZbI, B TOM YHCJIIC: ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, TPU3MBI, KOHYyca, HWIMHIpA, MJoans cdepsl; o0béM Kyoda,
MMpAMOYTOJIBHOI'O  Mapauiejicliuneaa, IMupamMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYCa, [IIapa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOI00HBIX QUTYP
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YMeHue OIICPHUPOBATH MOHATHUAMU: HNPAMOYIOJIbHAd CUCTEMA KOOpAUHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOpPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
IMPOMU3BCACHUC BCKTOpa Ha 4YHCIO, Pa3IoKECHUE BEKTOpa II0 633H0y,
CKaJIIpHOC TIPOU3BCACHUEC, BCKTOPHOC TIPOU3SBCACHUC, YIOJd MCKAY
BCKTOpaMH; YMCHUC HCIIOJIb30BaATH BeKTOpHBIﬁ n KOOp}IHHaTHBIfI METOJ

JJIg PCIICHUA T'COMCTPUYICCKUX 3a/1ad U 3aia4 JPYTrux y‘le6HLIX npeaAMETOB
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YMmenue BLIGI/IpaTL HO,Z[XOI[}IH_IPII‘;I MCTOJ IJId pCIICHUS 3aa4u, IOHUMAaHUC
3HAYUMOCTH MATCMATUKH B H3YYCHHU IIPUPOAHBIX H O6HICCTB€HHI>IX
mponeccoB Hu HBHCHHI}'I; YMCHHUEC PpPACIIO3HABATH IIPOSBIICHUC 3aKOHOB
MAaTE€MaTUuK B UCKYCCTBC, YMCHHUC IMPUBOAUTL NPUMCPBI MAaTCMATUICCKUX

OTKPBITUI POCCUHCKON U MUPOBOM MaTeMaTUYECKON HAyKH




IHEPEYEHD 9JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS
1.1 Harypanbsnsle u nensie ynucna. [Ipu3Haku 1eIMMOCTH LENBIX YUCEI
12 Pammonaneubie  uyncia. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOHM, TPOIICHTHI,
. OeCKOHEUHbIE IEPUOTUUECKUE IPOOH
13 ApudmeTnueckuii KOpeHb HAaTypaJIbHOW cTeneHu. JlelcTBus ¢ apuMeTHIESCKUMHU
' KOPHSIMU HaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ 1enbM nokasareneM. CTeneHs ¢ paluoHalbHBIM Moka3arenaeM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. ApKTaHI'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuynbie U HaTypadbHbIC JOrapru(MbI
JlelictButenpHble 4YHcia. ApudmeTndeckue omnepanuu ¢ JeHCTBUTEIHHBIMHU
1.7 grcnamu. [IpubnukEHHBIC BEIYUCICHUS, IPABIIIA OKPYTJICHUS, PUKUIKA U OIICHKA
pe3ysbpTaTa BEIYUCICHUN
1.8 [IpeoGpaszoBanue BhIpakeHUI
1.9 KommiiekcHbie uncna
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 Lenblie n 1poOHO-paIMOHAIBHBIE YpaBHEHHUS
2.2 HppanuonanbHble ypaBHEHUS
23 TpuronomeTpuyeckue ypaBHEHHUs
24 [Toka3zaTenbHBIE U JTOTapUPMHUYECKIE YPAaBHEHHS
2.5 Lenble u 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 WppanmonansHble HEpaBeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABCHCTBA
2.8 TpuroHomeTpuuecKkue HEpPaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11

Marpuna cucteMsl TMHEHHBIX ypaBHEHUH. Onpenenurens MaTpULbl




OyHKIMH U TpaQUKH

Oyukuums, cnocoObl 3amanus (yskuuu. [paduk ¢yskinuu. B3anmao oOpaTHbIe

>l ¢bynkuuu. YérHble u Heu€THble pyHkumU. [leproanueckue GyHkunm
OOnacte ompeneneHuss M MHOXKECTBO 3HaueHU Qynkiun. Hymum QyHKmm.
39 IIpomexxyTku  3HaKomocTtossHcTBa.  IIpoMeXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MaxkcumMymMbl 1 MUHUMYMBI (QyHKIuMH. HamGonpimiee u HauMeHbIee 3HAYECHUE
(YHKIMK Ha IPOMEXYTKE
313 Crenennas ¢QyHKIMS C HaTypajbHBIM M IIeJIbIM MoOKa3aTteneM. EE cBoiictBa u
‘ rpa¢uk. CBoiicTBa 1 rpaduK KOPHS /-0l CTETICHH
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [okazaTenpHas u norapudmMudeckas GyHKIINU, X CBOHCTBA U TPaQUKH
3.6 Touku paspeiBa. AcumnToTsl rpadukoB ¢yHkiuid. CBolcTBa  (YHKIMH,
' HENpPEephIBHBIX HAa OTPE3Ke
3.7 [TocnenoBareabHOCTH, CIIOCOOBI 3aaHUS TOCJIE0BATEILHOCTEH
3.8 Apudmernueckas u reomeTpudeckas nporpeccuu. @opmysia CI0XXHBIX IPOLIEHTOB
4 Hauana MmaTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pynkuuu. [IponsBoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpumeHeHne NPOM3BOAHOM K UCCIENOBaHHIO (YHKUMH HAa MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJbIIero ¥ HaMMEHBIIEro 3HaYeHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UuTterpan
5 MHosxecTBa U JIOTHKa
5.1 MHo3ecTBO, onepaluy HaJl MHOKecTBaMU. J{narpamMMmel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTuCTHKa
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpus
7.1 durypsl Ha MITIOCKOCTH
7.2 [IpsiMble 1 TJIOCKOCTH B IIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 noBepXHOCTH BpaIlleHUsS




7.5

KoopauHats! 1 BEKTOpPEI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Marematuka: anreOpa v Hauajga MaTeMaTUYECKOr0 aHaIN3a, FEOMETPHSL.
AnreOpa u Hadania MaremaTuyeckoro ananusa, 10-11 knaccsl/ Anumos 111.A.,
Konsrun FO.M., TkaueBa M.B. u ap., AkuinoHepHoe o011ecTBO

«M3marenscTBO «IIpocBemieHne»

METOAUYECKHE MATEPUAJIbBI AJIAA YUUTEJIA

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
Caiit ®UIIN https:/fipi.ru/

[Tnarpopma 01 Maremaruka https://01math.com/
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