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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.

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
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 vacoB (4 daca B Henento), B 11
kimacce — 136 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.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

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.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE qeiCTBUSA



Camoopranuzamnus:

COCTAaBJISAThH IJIaH, AJITOPUTM PEIIECHHUS 3a/1ayH, BRIOUPATh CIOCOO pEelieHus C
y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
1 KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(OpMAITHH.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BJaJIeTh  HABbIKAaMM  TIO3HABAaTEJIbHOM  peQuieKCMM Kak  OCO3HaHUS
COBEPIIAEMbIX JICUCTBUI M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJCTh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS TpoIlecca W Pe3ysbTara PEIICHHS
MaTeMaTHYECKOHN 3aJ1auM;

NPeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPU PEHICHUH 3a]a4H,
BHOCUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTaHHBIX,
HaWJICHHBIX OIMMMUOOK, BEIIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHATH IPUINHBI
JOCTHXKEHUS WM HEIOCTHXKEHHS PEe3yJIbTaTOB JIEATeIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIICHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATEIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIINECTBA KOMAHIHOW W WHIAMBHUIYaIbHOU
paboThl Mpu pelieHud Y4eOHbIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
JEATENBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON pabOTHI, pacmlpeeisaTh
BUIbl pabOT, JAOrOBapUBaThCS, OOCYX JaTh MPOLECC M PE3yJbTar padoOThI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CyXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBD» H HWHBIC), BBIOJHATH CBOIO YacTh pabOTBHl M
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBAThH
KaueCTBO CBOETrO BKJajJa B OOMIMU MPOAYKT MO KPUTEPHUSIM, CPOPMYyIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 kjacce oOydYarouiuiicss MOJTYYUT CIICTYIOIIHE
MpEeMETHBIC PE3yJIbTAThl TIO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA:

CBOOO/IHO OIEpPUPOBATH MOHSATUSAMH: PAIMOHAIBLHOE 4YHUCIO0, OECKOHEYHAas
nepuoguyeckass JIpoOb, TPOILEHTHI, HUPPAIHUOHATBLHOE YHUCIO0, MHOXKECTBA
pPaLMOHAIBHBIX U JEUCTBUTENIBHBIX YUCEI, MOAYJIb AEUCTBUTEIILHOTO YNCIIA;

MPUMEHSTh JIPpOOM W TPOLIEHTHI JISI PEHICHUsS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BBIYUCICHUS, TIpaBUjIa OKPYTICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;



CcBOOOJIHO OMNEpUPOBATh TOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh NOJIXOIAILYI0 (OpPMY 3aIIUCH ACUCTBUTEIBHBIX YUCEN AJIs pEIICHUs
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypadbHOU
CTEIICHH;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTEIIEHD C PALIMOHAJIBHBIM I10Ka3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUAMU: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJibHbIE JIOTapu(MBbL;

CcBOOO/IHO ONEpPUPOBATHh MOHATUSMU: CHHYC, KOCHHYC, TAaHI'€HC, KOTAHI'EHC
YUCJIOBOI'O apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, apKKOCHUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CcBOOO/IHO ONEpPUPOBATh MOHATHUAMHU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jJUYHbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JpPOOHO-
palMOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ HWHTEPBAIOB U1 PEIICHUSA
HEPaBEHCTB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(Q(UIMEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJICHUE MHOTOWIEHA Ha MHOT'OYJIEH C OCTAaTKOM, TeopeMmy besy u teopemy Buera
JUIS pELLICHM 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpUIA, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
WCIIOJIB30BaTh CBOMCTBA ompenenurens 2 X 2 Juisl BBIYUCIEHHUS €ro 3Ha4yeHus,
IPUMEHATh ONPENEIUTENN JUIsl PEIICHUSA CUCTEMBbl JIMHEWHBIX YPaBHEHMW,
MOJEIUPOBATh PEAIBHBIE CUTYAlIMU C MOMOILIBIO CUCTEMbI JTUHEHWHBIX YPABHEHUN,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIHA C IOMOLIBIO MATPHI] U OINpEAEIUTENEH,
MHTEPIPETUPOBATH ITOJy4YEHHBIN pPE3yJIbTAT;

UCMOJIb30BaTh CBOMCTBA JEHCTBUM C KOpPHAMHM i1 HpeoOpa3oBaHUS
BBIPAKECHU;

BBIIIOJIHATH PE0OPa30BaAHUS YHCIOBBIX BBIPAXKEHUH, COAEPIKALNX CTENEHH C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBaA aorapuMoB TUTS npeobpa3oBaHus
Jorapu(pMUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPHUPOBATH MOHATHSIMH: HPPALMOHAJIBHBIE, MOKa3aTeJIbHbIE W
Jgorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TIOMOIIBIO PAaBHOCUIIBHBIX
[IEPEXO0I0B UJIN OCYILECTBIIASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (POPMYJIIbI Uil TPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHHUI;

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEoOXOoAuMmble (GOpMyNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUIA;

MOJIETUPOBATh pealbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIpQXXCHHS, YpaBHEHUS, HEPAaBEHCTBA IO YCJIOBUIO 3aJadd, HCCIEI0BaTh
MOCTPOCHHBIE MOJEIN C MCTIOJIb30BAHUEM aIllapara ainreopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO ONEpPUPOBATH MOHATUAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (PyHKIINH,
B3aUMHO O0OpaTHble (QYHKIUH, KOMMO3uIUs GyHKUMHA, Tpaduk QyHKIUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3zoBaHus rpaPuKoOB (PyHKIIHIA;

cBOOOIHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEEICHUS U MHOKECTBO
3HauYCHUN QYHKIMH, HYIH QYHKIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJIHO OMEpUPOBATh TMOHATHSIMH: YETHbIE H HEUYETHBIC (DYyHKIUH,
nepuoanyeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAWMMEHbINee 3HauYeHHe GYHKIUA Ha
IPOMEKYTKE;

cBOOOIHO ONEPUPOBATH MOHATUSAMU: CTENICHHAs] (PYHKIHS C HATypaTbHBIM U
HENBIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATypadbHBIM H IIENIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHH Kak (yHKIUU OOpPaTHOU CTETEHH C
HaTypaJIbHBIM IMOKA3aTENEM;

OTEepUpPOBATh TOHATUSAMHU: JUHEWHAs, KBaJpaTUYHAs U JPOOHO-IMHEHHas
(GyHKIUH, BBITIONHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOCHUE UX TPAPUKOB;

cBOOO/IHO ONEpUPOBATh MOHATHSMM: IOKazaTeiabHas U Jiorapupmuueckas
(GyHKUIMH, WX CBOMCTBA U TrpaduKH, HUCIOIb30BaTh UX TPAPUKUA IS PEIICHUS
YPaBHEHHUI;

cBOOOZIHO OMEpUPOBATHh TOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku GyHKUMA I8 UCCIENOBAaHUA TMPOLECCOB |
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U pPeabHOM
’KU3HU, BBIpAXKaTh (HOPMYyJIaMU 3aBHCUMOCTH MEXK/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHAJIM3a:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: apumeTHdecKass U TIeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi Te€OMETpUIECcKas MPOrpeccus, TNHEHHBINA U
AKCIMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCHM I PEUICHUS pEalbHBIX 3a/lad MPHUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCIEI0OBATEILHOCTD, CIIOCOOBI 3a/TaHUS
MOCJIEIOBATENBHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE IMOCIEAOBATEIBLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTUYEeCKOr0 aHaJIM3a Kak aHaln3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATHUSAMH: HENPEPHIBHbIE (PYHKIUU, TOYKU
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKINH;

CBOOOJIHO OIEpUPOBATH MOHATHEM: (PYHKIMS, HEMpEephIBHAsS Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIMI JIJIs1 pEIeHUs 3aad4;

CBOOOJTHO OINEpPUPOBATHh TMOHATHUAMH: TEpBasi W BTOpas MPOU3BOIHBIC
(GbyHKIMH, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATH MIPOU3BOJIHBIE CYMMBI, MPOU3BECHUSI, YACTHOTO U KOMIIO3UIIUU
IBYX (DYHKIIMI, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHI;

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

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBATH  MOHSATHUSAMHU: MHOXKECTBO, OMEpalliu  HaJ
MHOYXECTBaMHU;

UCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIs ONMMCAHUS pealbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYyTUX yUeOHBIX MIPEAMETOB;

CBOOO/IHO OMNEpPUPOBATH TMOHSTUSIMU: OIpEJEICHUEe, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUILHBIC
YPaBHEHHUS 1 HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce oOydyarOIIMICS TOJYYUT CIIEIYIOIINE
MpEAMETHbIE PE3YJbTAThl MO OTJEIbHBIM TeMaM paboyel MporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTUYECKOTO aHaTN3ay:

Yucaa 1 BBIYUCICHUSA:

CBOOOJHO OMNEPUPOBATh TOHATHUAMH: HATypaJlbHOE U IIEJ0€ 4YHUCJIO,
MHOJKECTBA HATYPAJIBHBIX W LEJNBIX YHUCEJ, MCHOJIB30BaTh MPU3HAKU JIEIIMMOCTHU
uenbix yucen, HOJl 1 HOK HaTypanbHbIX uncen AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBknunpa;

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
TPUTOHOMETPHUUECKON (popMe, BBITIOTHATH apuMETHUECKUE ONepalluiu ¢ HUMHU U
n300paxaTh Ha KOOPJUHATHOU IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOO/IHO OMNEpPUPOBATH MOHATUSMU: HPPALMOHAIbHbBIE, MOKa3aTeJbHbIE U
jJorapu(pMUUYECKHE HEPaBEHCTBA, HAXOAUTh MX pEHIEHUS C [OMOUIbIO
PaBHOCWJIBHBIX IEPEXOIOB;

OCYUIECTBJISATH OTOOpP KOpPHEH NpH pEIIEeHUHM TPUTOHOMETPHYECKOTO
YPaBHEHUS;

CcBOOO/IHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (HOPMYJbI  JUJII  pPELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUUYECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATH MOHATUIMH: CUCTEMA U COBOKYIHOCTbh YPaBHEHUU U
HEPABEHCTB, PaBHOCWIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBUS, HAXOAUTh PEILICHHUS
CUCTEMBI M COBOKYMHOCTEW pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3AaTEIbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pemarb paluMOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(pMuyecKue UM TPUTOHOMETPUYECKHE YpPaBHEHMSI U  HEPaBEHCTBA,
coJiepKalliie MOAYJIU U apaMeTphl;

MPUMEHSATH TpadUueCcKre METOAbI IJIsl PEeIIECHUs] YPAaBHEHUI U HEPABEHCTB, a
TaK)Ke 3a/1a4 C NapaMeTpaMu;

MOJIEIMPOBaTh pEAJbHbIE CHUTyallud Ha fA3bIKE aureOpbl, COCTaBIAThH
BBIDOKEHUSI, YpPaBHEHHUsS, HEPABEHCTBA W HUX CHCTEMbl IO YCJIOBHUIO 3a/layH,
UCCJEI0BATh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM alllapara anreopsl,
WHTEPHPETUPOBATH NOJYUECHHBIN PE3YIIBTAT.

DOyHKUMH U TPAPUKH:

CTpOUTh TpadUKU KOMMO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
MCCJIEI0BAHMS U CBOMCTB KOMIO3UIUU JABYX (DYHKIIMIA;

CTPOUTH TIeOMETpHUYecKre o0pa3bl ypaBHEHMH W  HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH;

CBOOOJHO  OINEpUPOBATh TMOHATHSAMHU: TpaQUKA TPUTOHOMETPHUUECKHUX
byHKIM;

OPUMEHATh (QYHKIUM JI1 MOJCIHMPOBAHUS M HUCCIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKoro aHajmsa:

UCITIOJI30BaTh MPOU3BOJHYIO JUISl UCCIAEAOBaHUS (PYHKIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXoAUTh HauOOJIblIIEE U HaUMEHbLIee 3HaUeHUs] (PYHKLIMU HETIPEPHIBHOM Ha
OTpE3KE;

UCIIOJI30BaTh IMPOM3BOJHYIO ISl HAXOXKICHHUS HAWIY4ylIero peuieHus B
NPUKIAAHBIX, B TOM 4YHCIE COLMAJIbHO-JKOHOMUYECKHX, 3aJadax, Ui
ONIpEe/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMysol uiu
rpadukom;



CBOOOJHO OMEpHUPOBATH TOHATHSIMHU: TEPBOOOpa3Hasi, OMpPENeIEHHBIMN
UHTErpaj, HaXOAUTh IEpPBOOOpA3HbIE SJIEMEHTAPHBIX (YHKIMA W BBIYUCIATH
uHTterpai no popmysne Herotona-JIeibuuna;

HaxOJUTh TUIOIIAIU MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MATEMAaTHYECKOM MOJICIIMPOBAHUHM Ha NPUMEPE
cocTaByieHUsI U PepeHIINaIbHBIX YPaBHEHUN;

peliarh MPUKIAIHbIE 33Ja4¥, B TOM YHUCJE COI[MATIbHO-3KOHOMHYECKOTO U
(u3HYEecKoro xapakrepa, CpeICTBaMH MAaTEMATHYECKOTO aHAIN3A.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KoHTpobHBI IIpakTHyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTebHbIE
e padoThI padoThI
pecypcsl
MHOXECTBO I€UCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
YpaBHEHUU
) Oyukiun 1 rpaduku. CreneHHas GyHKINS C 12 1
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 1
HenpepsiBable pyHkImu. [IponsBoanas 20 1
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
n/n NPOrpamMMmbl Bcero Konrpoabiibt Tpakrieckne o0pa3oBaTebHbIC
e padoThI padoThI pecypesI
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 2 1
MIPOU3BOTHOM
2 [lepBooOpasHas 1 UHTETPa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKITHIA. 14 |
TpuroHomeTpruyeckre HEpaBeHCTBA
4 HppanmonanbHelie, MoKa3aTeabHbBIE U 24 |
norapumMuyecKre HepaBeHCTBA
KomrnekcHeie uncia 10 1
6 HarypanbHble 1 1ienbie ynucia 10 1
Cucrembl pallMOHAIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTEebHBIX U JIOTApUPMUIECKUX 12 1
YpaBHEHUN
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpeHmE, 0600IIEHNE, CUCTEMATH3AIIHS 16 )
3HAHUI
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 136 10 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

Konrponsnas pabdora: "PannonanbHble
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 ¢ 1enbpIM nokasareneMm. bunom
HeroTona
CrenenHast QyHKIHMS C HATypaIbHBIM U

35 LieJIbIM IToKa3aTeneM. E€ cBolicTBa u
rpaduk

36 Konrponsnas pabdora: "CreneHnas
¢bynxkius. E€ cBoiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTETIEHU U €r0 CBOWCTBA

13 ApudmeTnueckuii KOpeHb HATYPaTbHOU
CTEIEHU U €ro CBOMCTBA

19 [IpeoGpa3oBaHMst YUCIOBBIX BbIPAXKEHHM,
coJiepKalliX CTENeHH U KOPHU

40 [Ipeo6pa3oBanMs YUCIOBBIX BbIPAXKEHHH,
CoJIepKalIiX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKECHHH,
CoJIepKalIiX CTENEHU 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
KonTtponbsHas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0¥ crenenu. MppannonansHele
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
peleHus ypaBHEHHUH
[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE

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

y

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

60 METO/Ibl PEIIECHNUS TOKa3aTEeNbHbIX 1
ypaBHEHUU

61 KonTponbnas pabora: "[lokazarensHas |
¢ynkuus. [TokazarenbHele ypaBHeHHA"

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. Coiictsa jorapupma 1

64 Jlorapugm umncna. CBoiicTBa norapudma 1

65 JlecATUYHbIE U HATypaAJIbHBIE JTOTapH(PMBbI 1

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 Hcnonb3oBanue rpaduka QyHKIMH 115
peuIeHusl ypaBHEHUI
Jlorapudmuyeckue ypaBHeHH. OCHOBHBIE

74 METO/IbI peIlIeHHs JJorapupMUUECKUX
ypaBHEHUN
Jlorapudmuueckue ypaBHeHHs. OCHOBHbIE

75 METO/IbI peIIeHHs JJorapupMUUECKUX
ypaBHEHUU
Jlorapudgmuueckue ypaBHeHUs. OCHOBHBIE

76 METO/Ibl PEIICHUSI JIOTapU(PMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUU
Jorapu(pMUYECKUX YpaBHEHHM

73 PaBHOCUIIBHBIE IEPEXObI B PELLICHUU
Jorapu(pMUYECKUX YpaBHEHHM

79 Konrponsnas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuueckue ypaBHeHus"

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

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

KonTtponbnas pabota:
"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 KonTtposnbhas pabora:
"[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 9aCTHOTO ¥ KOMITO3UIMU (DYHKIIHNA 1
131 Konrtponsnas padora: "[IponzBoanas” 1 1
132 IToBTOpenue, 0000IIEHNE, CUCTEMATU3ALUS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 00001IIEHNE, CUCTEMATU3ALUS 1
3HaHuii: "OyHkuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Hrorosas koHTpOJbHASA paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMAaTH3ALIMS |
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

[IpuMeHeHne pOU3BOJHOM K
WCCIICTIOBAaHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpuMeHeHne IPOU3BOJHOM K
WCCIIeIOBaHUIO (DYHKIIHI Ha
MOHOTOHHOCTB M KCTPEMYMBI

[IpumeHeHne MpOr3BOIHOM K
UCCIIeIOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[Ipumenenne nporu3BOTHON K
HCCIeIoOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
ucclleIoBaHUIO (PyHKIM Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (PyHKITH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHON

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIECTO U




HAMMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(hyHKIMHM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKINU Ha OTpe3Ke

11

Haxoxxnenne HanOombIIero u
HaVMEHBIIIETO 3HAYEHUS HEIIPEPBIBHON
(GyHKINHU Ha OTpe3Ke

12

Haxoxnenune HanOoupIIero u
HAaMMEHBIIETO 3HAYECHUS HEPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

13

[Ipumenenne npor3BOIHOMN 11t
HAaXO0KJICHUS HAWJTY4ILIEero pEUICHUs B
MIPUKIIAIHBIX 3a7ja4ax

14

[IpuMeHeHne MPON3BOIHOM s
HaXO0KJCHHUs HaWTy4IlIero pelieHus B
MPUKJIAJHBIX 3a7a4ax

15

[IpuMeHeHne Mpon3BOIHOMN IS
OIIpEIEJIEHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOT0 GopMyJI0oi UiIn
rpadgukom

16

[IpuMeHeHne MpON3BOIHOM s
OIIPEIEJIEHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (GopMyJIoN WU
rpaduxkom




17 Kommnozumus ¢hyHkmmii

18 Komnoszunus ¢pyHkimit

19 Kommosurust pyHKImit

20 I'eomeTprueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOH MJIOCKOCTH

)1 ['eomeTprueckne 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOH MJIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

3 IlepBooOpa3Has, OCHOBHOE CBOMCTBO
epBOOOPaA3HBIX

24 [lepBooOpa3HbIe AIeMEHTAPHBIX (HYHKITHA.
[IpaBuia HaX0XIEHUS IEPBOOOPA3HBIX

)5 IlepBooOpa3HbIe eMEHTAPHBIX (PYHKIIUH.
[IpaBuia HaX0XIECHUS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
UHTEerpana

27 Brruucnenue onpenenéHHoro HHTerpana
o ¢popmyne Hrrorona-Jleiibauia

73 Brruucnenue onpenenéHHoro HHTerpana
no hopmyne Hretorona-Jlelibauma

29 [IpumeHeHne nHTerpana s HaXoXACHUS
TUIOIIACH TUIOCKUX (UTYp

30 [IpumeHeHne nHTerpana s HaXoXACHUS
00BbEMOB reOMETPUUYECKHX TeT

31 [Ipumeps! pemennii quddepeHnInaIbHbIX

ypaBHEHUH




[Tpumeps! pemennii guddepeHnnaITbHbIX

32 .
ypaBHEHUI
MaremaTryeckoe MOAECIUPOBAHUE

33 pEabHBIX MPOIIECCOB C MOMOIIBIO
nuddepeHInaIbHbIX YpaBHEHHM

34 Konrponsnas padora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U rpapuKu

16 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu

17 Tpuronomerpudeckue GyHKINHU, UX
CBOMCTBa U TpaduKku

13 Tpuronomerpuieckne GyHKINHU, UX
CBOWCTBA U rpaMKu

19 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUYECKUX

40 YPaBHEHUH C IIOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUYECKUX

41 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT160p KOpHEHN TPUTOHOMETPHUUECKHUX

ypaBHEHUH C OMOIIBIO




TPUTOHOMETPHUUYECKON OKPYKHOCTH

Pemrenne TpuroHoMeTprudeCKuX

44
HEPaBEHCTB

45 Petienue TpuroHoMeTprUUECKUX
HEPaBEHCTB

46 Pemienne TpuroHoMeTprUUEeCKuX
HEPaBEHCTB

47 Pemenue TpuroHoMeTpruueCcKUX
HEPaBEHCTB
Kontponbnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKITHH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OcCHOBHBIE METOBI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/JIbI PEIICHUS
norapuMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILIEHUS




norapuMUUECKUX HEPABEHCTB

OCHOBHEBIE MCTOJbI pCHICHUA

> MpparoOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHHS
UpparoOHATLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppanoHaIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/1bl PELLICHUS
UppanoHaIbHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLIeHUs
MppaIMOHATFHBIX YPaBHEHHUH
2 I'paduueckue METOIBI peLICHNUS
MppaIMOHAEHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI peLICHNUs
MOKa3aTeIbHBIX YPaBHEHHUN
64 I'paduueckue MeTo bl peLeHus
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peHICHNUS
Jorapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue METOIBI peHICHNUS
Jorapu()MUYECKUX HEPABESHCTB
I'paduueckue MeTOIbI peLIeHUs
68 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUH
69 I'padmyeckue MeToabl pemeHus




MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHUH

70

I'padmaeckue MeToABI pemieHUS
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
HEpPaBEHCTB

71

I'padmyeckue MeToAbI peHieHUS
MTOKA3aTeIbHBIX U JOrapu(MMHISCKUX
HEPABCHCTB

72

KonrponbHas pabdora: "HppanuoHaibHbIe,
MOKa3aTeIbHbIE U JIOTapU(PMUUECKHE
HepaBeHCTBa"

73

KomnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYEcKas (POPMBbI 3aITUCH
KOMILIEKCHOI'0 YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpUYEcKas (POPMBbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

75

ApudmeTrueckue oneparuu c
KOMILIEKCHBIMU YUCJIAMHU

76

ApudmeTrueckue oneparuu c
KOMIIZIEKCHBIMHU YU CJIaMU

77

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPIAWHATHOW IIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCE Ha
KOOPJMHATHOM MJIIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMIUIEKCHOTO YKClia

80

®opmyna Myaspa. Kopuu n-oii crenenu




U3 KOMIIJICKCHOT'O YHCJIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA

81 peuieHus GU3NYEeCKUX U Fr€OMETPUIECKUX
3aja4

2 KonTponbnas padota: "KomiuiekcHbie
gucaa"

83 HarypainbHble u niensie yucia

84 HarypanbHble u 1ienble yucia

85 [IpumeHeHne NpU3HaAKOB AETUMOCTU
LEJIBIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEl

%7 [IpumeHeHne MpU3HAKOB AETUMOCTU
uensix yrcen: HOJl u HOK

28 IIpumeHeHne NpU3HAKOB AETUMOCTU
nensix uncen: HOJL u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumeHeHne NpU3HaKOB AETUMOCTU

91 LEJIBIX YHCeN: airoput™ EBKkiuaa st
pelIeHns 3a/1a4 B LIEbIX YnciIax

9 Konrpomnsnas padora: "Teopus 1emnbix
qucen"

93 Cucrema 1 COBOKYITHOCTb YpaBHEHUI.

PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-




CIICACTBHA

Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.
94 PaBHOCHIbHEIE CUCTEMBI U CUCTEMBI-
CJIECTBUSI

95 OCHOBHBIE METOBI PELICHUS] CHCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
96 COBOKYITHOCTEW MPPALMOHAIIBHBIX
yYpaBHEHUH

OCHOBHBIE METOBI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH ITOKA3aTEIbHBIX
ypaBHEHUH

OCHOBHBIE METObI PELICHUS CUCTEM U
98 COBOKYITHOCTE MOKa3aTeIbHbBIX
ypaBHEHUH

OCHOBHBIE METO/IbI PEIIECHUS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/BI PELICHUS] CUCTEM U
100 COBOKYITHOCTEH JorapuMUIECcKux
ypaBHEHUH

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

101 pa3iaMyYHbIX 00JacTel HayKu U pealbHOMN
KU3HU, UHTEPIPETALUs TOTYyYECHHBIX
pE3yIbTATOB

102 IIpuMeHeHHEe CUCTEM K PEILIEHUIO

MAaTCMaTUYCCKUX 3aJa4 M 3aJa4 U3




pa3IMyYHbIX 00JacTel HAyKH U pealbHOM
KU3HU, HHTEPIPETALUS TOTYyYEeHHBIX
pe3yNbTaToB

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

103 pa3IMYHBIX 00J1acTel HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs TOTYyYECHHBIX
pe3yabTaTOB
Kontponbnas pabora: "Cuctemsr

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOrapu(MUUECKUX
ypaBHEHHH"

105 PanyoHanbHbIe ypaBHEHMS C TapaMeTpaMu

106 PanmonanbHble HEpaBEHCTBA C
napamMeTpamu

107 PanmonanbeHble cucTeMsl ¢ mapaMeTpaMu

108 HppanmoHanbHble ypaBHEHMS,
HEpaBeHCTBa C MapaMeTpamMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 [lokazarenbHble ypaBHEHUS, HEPAaBEHCTBA

C rmapaMeTpaMu

111

IToka3aTennbHbBIE CUCTEMBI C napameTpamu

112

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113

JlorapupmMuyueckre CUCTEMBI C
napamMeTpamu




Tpuronomerpudeckue ypaBHeHHUs C
napameTpamu

114

115 Tpuronomerpuveckre HepaBEHCTBA C
napaMeTpamu

116 TpuroHomMeTpUIECKUE CUCTEMBI C
rapamMeTpamu

[TocTtpoenue u uccnenoBaHue
117 MAaTEMaTUYECKUX MOJENEN peabHbIX
CUTYaLUi C IOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoeHue u ucciaenoBaHue
118 MaTEMaTUYECKUX MOJENIEN PEATIbHBIX
CUTYAaLUi C IOMOLIBIO CUCTEM YPABHEHUN

C rmapaMeTpaMu

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJIENIEH peaabHbIX
CUTYaIlUH C IOMOIIBIO CUCTEM YPaBHEHHIA
C mapameTpaMu

119

Kontponbhas padota: "3agaun ¢

120 .
napameTpamu

121 [ToBTOpenue, o6o0IIEeHNE,

'

cucTtemMaTu3anus 3HaHui: "YpaBHeHHs'

122 [ToBTOpenue, o6o0IIEHNE,

cUCTeMaTH3alus 3HaHui: "YpaBHeHus'

[ToBTOpeHnue, 060061IeHNE,
123 CUCTEMAaTH3alMsl 3HaHUM: Y paBHEHHUS.
Cucremsl ypaBHeHHI"

124 [ToBTOpeHME, 0000IIEHNE,




cuctemaTusanus 3Hanuil: "HepaBencrna'

[ToBTOpeHue, o6o0mEH e,

125
cucteMaTtu3aius 3Hanuii: "HepaBencrna"
126 [ToBTOpenue, 06001IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrsa"
[ToBTOpeHue, 06001IeHNE,
127 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHnue, 060061IeHNE,
CHCTEMAaTU3alMs 3HAHMIA: OM3BOJHAS U
128 "TT
e€ npumeHeHue"
OBTOpEHHE, 0000IIIeHNE
I1 , 0000 ,
HCTEMAaTU3alMs 3HAHMIA: HW3BOJHAS U
129 CHCTEeMaTHh3a 3HA "ITpon3BogHA
e€ npumeHeHue"
BTOPEHU HIEHHE,
IToBTOpEHue, 00001IEHNE
130 cucteMaTtu3anus 3Hannii: "MHTerpan u ero
npuMeHeHue"
131 [ToBTOpenue, o6o0mEeH e,
cucteMaTtu3anus 3Hanuii: "OyHkuun"
132 [ToBTOpeHnue, 06001IeHNE,
cucTeMaTtu3anus 3Hanuii: "OyHkuun"
133 [ToBTOpeHue, 06001IeHNE,
cucTteMaTtu3anus 3Hanuii: "OyHkuun"
134 Hrorosas koHTpoibHas paboTa
135 Hrorosas koHnTponpHas padbota
136 [ToBTOpeHue, 06001IeHNE,

CUCTEMATHU3alUd 3HAHUU




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

136
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MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJHLHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMoOro
pe3yabTarta

1

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus

Yyucia U BEIYMCIIEHUS

1.1

OnepupoBaTh MOHATHSIMH: pAIlMOHATBLHOEC U JICHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATHYHAS APOOb, TPOIIECHTHI

1.2

Brimonnsars apI/I(l)MeTI/I‘leCKI/IC onepannu C palnOHAJIbHBIMU u
I[GﬁCTBHTCHLHBIMH qucjiaMu

1.3

Brimonnsars HpI/I6J'II/I)KéHHBIe BBIYUCJICHUS, UCIIOJIb3Y MpaBUJIla OKPYTJICHU,
JACJIaTh IIPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

1.4

OnepupoBaTh MOHATHSIMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
dopMma 3amucu JEHCTBUTENBHOTO YHMCIA, KOPEHb HATYpaJIbHOM CTENeHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (POpMY 3alUCU JIEHCTBUTENIBHBIX 4YHCEN JUIS
pELIeHUS TPAKTUYECKUX 3a]a4 U MPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC IPOU3BOJIHHOIO yTJIa;
UCTIONIB30BaTh  3alMCh  NPOHM3BOJIBHOTO  yIyia  4Yepe3  oOpaTHbIE
TPUTOHOMETpHUYECKHE (QYHKIIUU

YpaBHEHHUs 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSMU: TOXKJIECTBO, YPAaBHEHHME, HEPABEHCTBO, LEJOE,
paluoHaIBHOE, UPPALMOHAIILHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BoimonsaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPDAKEHUM U peraTh
TPUTOHOMETPUUYECKHE YPAaBHEHUS

23

BrimonHaTh mpeoOpa3oBaHus LENBIX, PAMOHAIBHBIX M UPPAlMOHATIBHBIX
BBIDQXCHUM M pelarb OCHOBHBIE THIIBI IIE€JIBIX, PALMOHAIBHBIX H
MPPalOHAIIbHBIX YPABHECHUN U HEPABCHCTB

24

[IpumeHsTh ypaBHEHHsSI M HEpPABEHCTBA JJIS PELIEHUS MaTeMaTHYeCKUX
3aj7ad ¥ 3a]a4 U3 pa3INuHbIX 00JacTell HAyKU U peabHON )KU3HU

2.5

MopenupoBaTh peaibHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATH
BBIPAXKEHHUSI, YPAaBHECHUS, HEPABEHCTBA MO YCJIOBHUIO 3a/1a4M, UCCIEI0BATH
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM allapara ajreopsl

QyHKIUHN U TpapuKu

3.1

OnepupoBaTh NOHATUAMU: (PYHKIHS, CIOCOOBI 3a7aHus (QyHKIMH, 00JIaCTh




OTpENIeICHUs] W MHOMKECTBO 3HaueHMd (QyHKiuHM, rpaduk ¢yHKIUH,
B3aMMHO OOpaTHbIC (DYHKITUU

OnepupoBaTh TOHATHAMHU: YETHOCTh M HEYETHOCTh (PYHKUIUH, HYIH

32 GYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA
33 Hcnonp3oBate rpaduky GyHKIMHA U1 pelieHns ypaBHEHUN
34 Crpoutpb 1 yuTaTh rpaduKu JMHEHHONW (YHKUINH, KBaAPAaTUUHOW (YHKIUH,
CTETIEHHON (PYHKILIMU C LEJbIM [T0Ka3aTeIeM
Hcnone3oBate rpaduku (yHKUMNA A8 UCCIENOBAHHS TPOILIECCOB U
3.5 3aBUCUMOCTEHl IpU pelleHUH 33had U3 JPYIMX Y4YeOHBIX INPEeIMETOB U
peasibHOM KU3HHU, BBIpaxaTh (popMyIamMu 3aBUCUMOCTH MEX]y BETMYMHAMHU
4 Havana maremarnyeckoro aHajimsa
41 OnepupoBaTh MOHATUSMHU: IOCIEAOBATENbHOCTh, apudMeTndeckas u
' reoMeTpHuuecKast Mporpeccun
49 OnepupoBaTh MNOHATUSAMHU: OECKOHEUHO YOBIBaIOIIas TIeOMETpUYECKast
' nporpeccusi, CcyMma 0€CKOHEUHO yObIBaOIIei reOMETPUIECKOI Mporpeccuu
43 3amaBaTh MOCIEA0BATEIHHOCTH PA3TUYHBIMU CIIOCO0aMU
44 Hcnonp30oBaTh CBOMCTBA MOCIENOBATEIBHOCTEH W MPOTPECCUd ISt
' pelleHus peaTbHBIX 3a7au MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHUKa
5.1 OnepupoBaTh NOHATUSAMHU: MHOXECTBO, OIIEpaI[Mi HAJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar il ONHCaHUus
5.2 peabHbBIX MPOLIECCOB U SABJICHUMN, IPU PEIICHUH 3ajad U3 APYTHX Y4eOHBIX
IIPEIMETOB
53 OnepupoBaTb  NOHATUSAMHU:  OINpEACIECHUE,  TEOPEMa,  CIEICTBUE,
JI0Ka3aTeNIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepPsieMOro .
0o0pa3oBaTe/IbHOW NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yJibTarta
1 Uucna u BEIYUCIECHUS
OnepupoBaTh NOHATUSAMM: HATypaJbHOE, LEJI0€ 4YHUCIO; HCIOJIb30BaTh
1.1 IPU3HAKU JAETUMOCTH LENbIX YHUCEIN, Pa3JIoKEHHWE 4Kcia Ha IPOCThIE
MHO>KUTENH U1 PellieHus 3aa4
1.2 OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUAMHU: JIOTapu(dM UYUCIA, AECATUYHBIE U HATypallbHbIE
' sorapupmMbl
2 YpaBHEHHUs 1 HEPABEHCTBA




2.1

[IpumeHsaTs cBoiicTBa CTENMEHHM [UIsi TPeoOpa3oBaHUsl  BBIPAKEHUH,
ONEepUpPOBaTh TOHATUSAMHU: TOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB

2.2

BeimonHATe npeoOpa3oBaHMs BBIPAXEHHUH, COAEPXKALIMX JIorapu(Mel;
OIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIbI JJOIApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3

Haxoauts pemenust mpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATHUAMHU: CHUCTEMA JIMHEHHBIX YPAaBHEHUHN U €€ pELICHMUE;
UCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUN I PELICHUs IIPAKTUYECKUX
3a1a4

2.5

HaxoauTs pemeHus mpocTeNInX CUCTEM U COBOKYITHOCTEH pallMOHaIbHBIX
YpaBHEHMI U HEPABEHCTB

2.6

MopenupoBaTh peanbHblE CHTyalldd Ha f3bIKE anreOpbl, COCTaBIAThH
BBIpQXEHUS, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHIO 33/auH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIENIN C UCTIOJIb30BAaHUEM allrapara ajareopbl

@yHKIMU U TpaduKu

3.1

OnepupoBaTh MOHATUSMH: TepHOAWYECKass (QYHKIHS, HPOMEXKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH IKCTpeMyMma (pyHKUIMH, HauOojbliee U
HaMMEHbIIIee 3HAYCHUs (YHKIMM HA TPOMEXKYTKE; MCIOIB30BATh UX IS
uccienoBaHus QyHKIMU, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh MOHATHSIMM: I'paUKHU MMOKA3aTEIbHOU, JTOTapUPMUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMH;, u300pakaTb HUX Ha KOOPAWHATHOM
IUIOCKOCTH U MCIIOJIb30BAaTh JJIsl PELLIEHUS] YPaBHEHUI U HEPABEHCTB

3.3

N300pakaTh Ha KOOPAMHATHOMN IJIOCKOCTU Ipa)MKM JIMHEHHBIX YpaBHEHUI
Y UCIIOJIB30BAaTh UX [ PELICHUs CUCTEMbI JIMHEHHBIX YPaBHECHUI

3.4

Hcnonws3oBath rpaduku (yHKUMNA A8 UCCIENOBAHMS TPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUEOHBIX AUCHUTUIHH

Hauama MmaTeMaTH4eCcKOro aHajan3a

4.1

OrnepupoBaTh NOHATHAMU: HENIPEPbIBHAS (YHKIIMS, POU3BOIHAS (PYHKIUH;
UCIIOJTb30BaTh TCOMETPUYCCKHA M (DU3MUSCKUNA CMBICT TPOU3BOIHOW IS
pelIeHus 3a1a4

4.2

HaxomuTe  NMpoOW3BOAHBIE  DJIEMEHTApHBIX  (PYHKUUH,  BBIYUCIATH
IPOM3BOHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

43

Hcmonp30oBaTh  MPOW3BOMHYIO  JUI  HWCCIEIOBaHUS  (QYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMCHATL PE3YJbTAaThl HCCICOAOBAHUA K
HOCTPOCHUIO I'pahuKOB

44

Hcmons3oBaTh IMPOU3BOAHYIO JJIsI HAXOXACHHA HAWITYy4dIICro PCHICHUA B
IMMPUKJIIAAHBIX, B TOM YHUCJIC COUUAJIBHO-OKOHOMHUYCCKHUX, 3a/JadaX

4.5

OnepupoBaTh HNOHATHAMM: NEpBOOOpa3Has M HUHTErpan; IOHUMATh
reoMeTpUUECKUN U GU3NYECKUI CMBICIT UHTErpajia

4.6

Haxoaute mepBooOpa3Hbie 3JIEMEHTAPHBIX (YHKINH, BBIYUCIATH HHTETPaT




o ¢popmyne Hetorona — JleiiOHmIIa

4.7

Pemars npuknagHble 3aa4i, B TOM YHCJE COLUATbHO-DKOHOMUYECKOTO U
(U3U4ecKoro xapakrepa, CpeICTBaMH MaTEMATUYECKOT0 aHAIM3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMbe/i IJIEMEHT COACPKAHUA

Kon
1 Ywuca v BEIYUCICHUS
Panmonaneupie  uucina. OOBIKHOBEHHBIE M JIECATUYHBIE ApOOM, TPOLEHTHI,
11 OCCKOHEUYHBIC MEPUOTUICCKUE ApoOH. ApUPMETHIECCKIE ONEepaIiK C PAIIMOHATBHBIMU
' YHcliaMu, IPeoOpa3oBaHusl YUCIOBBIX BhIpakeHUH. [IpuMenenue apobdeii u mpoieHToB
JUTSL peleHus] IPUKIIAHBIX 33/1a4y U3 Pa3IuvYHbIX OTpacieil 3HaHUN U peaIbHON KUZHU
JleiicTBuTenbHbIC Yncna. ParmoHanpHble U UppallMoHaIbHbIe Yncia. Apudmerndeckue
1.2 omepanuy C JAeUCTBUTENbHBIMU unciIaMu. [IpuOnrkEHHbIE BBIYMCICHUS, MpPaBHIIA
OKpYTJICHUS, MPUKUKA U OIIEHKA pe3yjibTaTa BRIUUCICHUN
Crenens ¢ nensiM nmokasareneMm. CtangaptHas ¢GopMa 3alucu AeHCTBUTEIHHOTO YHCTA.
1.3 Hcnonws3oBanne moaxosiieit hopMbl 3alMCH JTCHCTBUTEIBHBIX YHCEN JUIsl PEUICHUs
MPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHbBIX
L4 ApudmMeTnueckuii KOpeHb HATypaJibHOW cTeneHu. JlelcTBus ¢ apudmeTHaecKuMu
’ KOPHSIMUA HAaTypaJIbHOW CTENEHU
L5 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHta. ApKCHUHYC, apKKOCHHYC,
ApPKTaHTEHC YUCIIOBOTO apTryMEHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxaecTBa U TOKIECTBEHHBIE Pe0Opa30BaHUs
29 [IpeobpazoBaHre TPUTOHOMETPUUYECKHUX BBhIpakeHH. OCHOBHBIC TPUTOHOMETPUICCKHE
' bopmyIIsI
)3 VYpaBHeHue, KopeHb YypaBHeHMs. HepaBeHCTBO, peleHue HepaBeHCTBa. Merton
' UHTEPBAIIOB
2.4 Pemrenue nensix U ApoOHO-pAIMOHABHBIX YPABHEHHUI I HEPABEHCTB
2.5 Pemenue nppaunoHanbHbIX YpaBHEHH U HEPABEHCTB
2.6 Pemenne TpuroHoMeTpUUeCcKUX ypaBHEHUN
57 [IpuMeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKHX 3a/1a4 U 3a/1a4 U3
' pa3IUYHBIX 00JIaCTel HAYKU U PEATbHOM KU3HU
3 OyHKIMH U TpaPUKH
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkuuu. B3aumHo oOpaTHbIE
' byHKIHN
39 Obnacte ompeneneHuss M MHOXKECTBO 3HaueHWW ¢yHkiuu. Hymmu dyHKuu.

[TpomeXyTKH 3HAKOITOCTOSHCTBA. YETHBIE M HEUETHBIE ()YHKIIMH




13 CrenenHast (pyHKIMS ¢ HATypaJbHBIM M LIeJbIM Toka3aTeneM. E€ cBoiicTBa u rpaduxk.
' CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpuueckasi OKPY>KHOCTb, OTPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIUN
' YHCIIOBOIO apryMeHTa
4 Hauana matemaTn4eckoro ananmsa
41 IMocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMSI IIOCIEIOBATEIbLHOCTEH. MOHOTOHHEBIE
’ MOCJIe10BATENIbHOCTH
ApudmeTrnueckas U TreoMeTpUueckas Tmporpeccuu. beckoHeuHO yObIBaromas
49 reoMmerpuueckas mporpeccus. Cymma OECKOHEYHO YOBIBAaIOIIEH TIeOMETPHUYECKON
' nporpeccur. Dopmyna CI0XKHBIX HPOLEHTOB. Mcmonap30BaHWE NPOrpecCHH s
pelIeHus pealibHbIX 3aJa4 MPUKIIATHOTO XapaKTepa
5 MHoOKecTBa U JIOTUKA
MHo)kecTBO, oOmnepauud Haja MHOxecTBaMu. Jluarpammer Oiinepa — BenHna.
5.1 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO —anmapara JJisd ONHUCAHUs pPeabHBIX
MIPOLIECCOB U ABJICHUM, IPU PELICHUH 3a/1a4 U3 IPYTUX yU4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, J0Ka3aTEILCTBO
11 KITIACC
Koa IIpoBepsieMblIii 3J1eMEHT COACPKAHMS
1 Yucna u BBIYUCIICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH LEIBIX YUCE
1.2 Crenensb ¢ pallMOHANBHBIM MOKa3ateiaeM. CBOKMCTBA CTETIEHU
1.3 Jlorapudwm yucna. JlecaTnyHbie U HaTypadbHbIE JOTapu(MbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIpAXKEHNHN, COAEPIKAIINX JIOTApU(MBI
2.2 [TpeoOpazoBaHue BBIpAXKEHHI, CONEPIKALIUX CTENICHH C PAIIHOHAIBHBIM TOKa3aTelleM
2.3 [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 ITokazarenbHbIe YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapu¢dmuueckre ypaBHEHUS! 1 HEPABEHCTBA
26 Cuctembl TUHENHHBIX ypaBHEHUN. PellieHne NpukiiagHbiX 3a/1a4 ¢ TOMOILBIO CUCTEMBI
’ JIMHENHBIX YPAaBHEHU I
2.7 Cuctembl 1 COBOKYITHOCTH pallMOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHre ypaBHEHH, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTUYECKHUX 3a7a4
' W 3a71a4 U3 Pa3IMYHBIX 00acTell HAyKH U peaibHOM KU3HU
3 @yHKIMH U TpaduKu
3.1 Oynkuus. [lepuognyeckne ¢yHkuu. IIpomMexyTkM MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl U MHUHMMYMBI (GyHKmuu. HawnbGosbinee u HamMeHbIIEE 3HAYCHUE




(GYHKIIMN Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TpapuKu
33 [ToxazarenbHast 1 norapudmuyeckas QyHKIUN, UX CBOWCTBA U TpaduKu
34 Hcnonb3oBanue rpadukoB GYHKIUH IS pellieH s ypaBHEHUH U IMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A MCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpblE€ BO3HHMKAIOT IPU pPELICHUM 3aJad U3 JPYI'HX Y4eOHBIX IpPEeIMETOB H
peanbHOU KU3HU
4 Havana maTeMaTn4eckoro aHaiansa
4.1 HenpepeiBabie pyHKIMU. MeTOI HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB
4.2 [TpousBonHas Gpynkiun. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON
43 [TpousBonHble 3neMeHTapHbIX (QyHKIMH. DopMysbl HaXOXIEHHUS IPOU3BOJHOM
’ CYMMBI, IPOU3BEIECHUS U YaCTHOTO (QYHKIMN
[IpumeHeHre NPOU3BOJHOW K HCCIEIOBAaHUIO (YHKUMH HA MOHOTOHHOCTb U
4.4 sKcTpeMyMbl. HaxoxxeHre HauOoJIbIIero W HaMMEHBIIEro 3HAa4eHus (YHKLUU Ha
OTpE3Ke
[TpumeHeHre TPOU3BOAHON AJIsl HAXO0XK/IEHUS HAWIYYIIEro pelieHHs B MPUKIIaJIHbIX
4.5 3amauax, JUIsi ONpEeNeNieHHWs CKOPOCTH TIpoliecca, 3aJaHHOTO (GOpMYJION WIH
rpaduKoM
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 Wuterpan, ero reoMmeTpudeckuii 1 GU3NUeCKuil CMbICI. Bpluncienne uHTerpana mno

dbopmyne Herorona — JleitOamia




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

e Marematuka. Anredpa u Hayajga MaTeMaTH4ecKoro ananusa; 10 kiacc.
yrayonennoe o0yuenne Mepainsak A.l'., Homuposckwuii JI.A., [Tonskos
B.M.; nox penakuueii [Togonsckoro B.E. OO0miecTBO ¢ orpaHndeHHON
oTBeTcTBeHHOCThIO U3 narenbckuit nentp « BEHTAHA-I'PA®y;
AxumonepHoe obmectBo «M3narensctBo «IIpocBenieHuey

e Marematuka. Anredpa u Hayajga MaTeMaTHYeCKOro ananuza; 11 kmiacc.
yriyosneHHoe o0yuenue Mepansak A.I'., Homuposckuii JI.A., [Tonsikos
B.M.; non penakmueit [Togonsckoro B.E. O61iecTBo ¢ orpaHnyeHHON
oTBeTcTBeHHOCThIO N3narenbckuii ieHTp « BEHTAHA-T'PA®y;
AxtonepHoe o6miectBo «M3narensctBo «IIpocsemienue

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

* YyeOHO-MeToANueCcKOe 0OeCieUeH e MPernoaBaHus MaTeMaTUKH (B TOM YHCIIE
Ha yriryoneHHoM ypoBHe). Cpennee oOmiee oopa3zoBanue. 10—11 kmaccsr :
Meroaunueckoe nmocodue / E.A. bapakosa. — M. : ®I' BHY «MucTtuTyT conepxanus
¥ METOJIOB 00yueHus», 2024. — 26 c.: ui.

* COOpHUK TUIIOBBIX 33JaHUM JIJIs1 TEKYIIETO OLICHUBAHUS MO0 YYEOHBIM MpeAMETaM
«Maremaruka u «MHpopmatukay : Meroandeckue pexomenaamuu / T.B.
Pacramanckas, E.A. bapakosa, A.C. ['opoaenckas. — M. : ®I'BHY «MucTuTyT
coJiep KaHus M METOJI0B oOyueHwus», 2024. — 94 c.: u.

eJlocTikeHNE MeTaNpeIMETHBIX PEe3yIhTaTOB B paMKax M3y4eHHUs MPEIMETOB
MaTeMaTH4YeCKoro 0J0Kka (0OCHOBHOE 00111ee 00pa30BaHKE) | METOIMYECCKUE
pexomenaaruu / JI.O. Pocnora, E.E. Anekceesa, E.B. by1iko ; mox pea. JI.O.
PocnoBoii. — ®I'bHY «MucTUTYyT cTpaTerun pa3BuTtusi oopazoBanus», 2023. — 73
C.: WL

* Maremaruka (yrityOsieHHbIH ypoBeHb). Peanusanus tpedboBannit ®I'OC
cpeaHero oo1iero oopa3oBaHus : MeToardecKoe mocodue mis yuaurens / JI.O.
Pocnosa, E.E. Anekceesa, E.B. by1iko ; mox pea. JI.O. PocioBoii. — ®I'BHY
«MHCTUTYT cTpaTteruu pa3BuTHs 00pa3oBaHus», 2023. — 92 c.: ui.

* Metoanueckuii keric. Maremartnka. 10—11 kimaccel. MHOTOYWIEHE! OT OJTHOM
nepeMeHHo. [lenenne MHOrowieHa Ha maorowieH / T.B. Pacramanckas, E.A.



bapaxosa, A.C. I'oponenckas. — M. : ®I'BHY «MHCcTUTYT coaepkaHus U METOJIOB
oOyuenwusi», 2024. — 12 c.: n.

* Metonunueckuii keiic. Matemaruka. 10—11 xkmaccel. MaTpudHbIi cioco0
pelIeHus cucTeM JInHeWHbIX ypaBHenuii / T.B. Pacramanckas, E.A. bapakosa,
A.C. T'oponenckas. — M. : ®I'BHY «MHCTUTYT cojiepKaHUs U METOJIOB
oOyuenwusi», 2024. — 11 c.: n.

* Meronnueckuii keiic. Matemaruka. 10—11 knaccel. [Tpumenenre npou3BogHON K
uccienosanuto ¢pynkuuu / T.B. Pacramanckas, E.A. bapakosa, A.C.

I'oponenckas. — M. : ®I'BHY «MHCcTUTYT conep>kaHusl 1 METOJIOB OOYUCHHUS,
2024. - 13 c.: ni.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

* Ocobennoctu u3zydenus Tembl « Tpuronomerpusi». 10 knacc. — URL:
https://static.edsoo.ru/projects/case/2024/soo/mat/1/index.html

Metonunueckue Buaeoypoku. — URL: https://edsoo.ru/metodicheskie videouroki/

Marematuka. — URL: https://edsoo.ru/metodicheskie-seminary/ms-matematika/









