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HOACHUTEJIBHASA 3AITMCKA

VYueOHblil Kypc «Anredpa U Hayajga MaTeMaTHYE€CKOrO aHajIn3a» SIBISICTCS
OJIHUM M3 Haubosee 3HAYMMBIX B MpPOrpaMMe CpeaHero oduiero oOpa3oBaHMs,
IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIeYMBAET MHCTPYMEHTaJIbHYIO Oa3zy s
U3YYEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroid CTOpOHBI, (popMuUpyeT
JIOTUYECKOe M aO0CTPAaKTHOE MBIIUIEHHE 00YyYaroluXcsl Ha YpPOBHE, HEOOXOAUMOM
U1 OCBOEHUSI MH(POPMATHKH, OOIECTBO3HAHMSI, UCTOPHH, CIOBECHOCTH U JAPYTUX
TUCUMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaroliuecss OBIaJeBalOT
YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM Hayk, KoTopas (QOpMyJIHUpYeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VYyeOHblil Kypc ajireOpbl U Hayal MaTeMaTUYeCKOro aHalu3a 3aKjia/blBaeT
OCHOBY /JI YCIEIIHOTO OBJAJACHUS 3aKOHAaMU (U3MKH, XUMHH, OHOJIOTHUH,
MOHMMAHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOMN KHU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalibHEHIIero oOpa3oBaHHs U B
MTOBCEIHEBHOM KM3HU. B TO ke BpeMs oOBilaJieHue aOCTPAKTHBIMHM M JIOTHYECKH
CTPOTMMH KOHCTPYKUMSIMU aJIreOpbl M MaTeMaTHUYEeCKOro aHajiu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JI0Ka3bIBATH
YTBEPKICHUS C IOMOIIBI MHAYKIIMU U PacCy’KIaTh JEIYKTUBHO, MCIOJb30BATh
00001IeHNEe W KOHKpETH3aluio, a0CTparupoBaHUE U AaHAJOTHIO, (OPMHUpPYET
KpEaTUBHOE Y KPUTHUECKOE MBILUICHHUE.

B xone usydyenust yuebHOro kypca «AisreOpa ¥ Hayana MaTeMaTUYECKOTO
aHaM3a» OOYYarolIuecs MOTY4YarOT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO TOCTPOCHHSI MaTEMaTUYECKUX MOJIEJe peasbHbIX CUTYalHi,
UHTEpIpEeTalui  MOJIYYECHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe M HCKYCCTBE, C
BBIJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPaMHU.

VY4eOHbIil Kypc 001agaeT 3HAYUTENbHBIM BOCIUTATENbHBIM MOTEHLIHAIOM,
KOTOpBI ~peaju3yercss Kak uepe3 Yy4deOHBbIM MmaTepuall, CrnocoOCTBYIOIIMMA
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUS, TaK U 4Yepe3 crHeluuky ydeOHOU
NESTENbHOCTH, TPEOYIOMeH MPOMODKUTEILHON  KOHIICHTPAIlMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a IMOJTYyYECHHBIN PE3YIIbTaT.

B ocHoBe Meroauku oOydeHuss aireOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT JeATEIbHOCTHBINA IPUHIIUI O0yYEHUS.

B crpykrype yudeGHOro kypca «Anrebpa M Havaja MaTeMaTUYECKOrO
aHaJIM3a» BBIJCIIECHBI CIEAYIOIIHNE COIEePKATEIbHO-METOAMYECKHE JIMHUK: «Hucna u
BbIUKCIeHUs», «DyHKIMM U rpadukn», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTU4YeCcKoro aHanmsza», «MHOXecTBa UM JIOrMKa». Bce OCHOBHBIE
COJIEP)KATENIbHO-METOIMYECKHE JIMHUM U3Y4aloTCS Ha NPOTSKEHUU JBYX JIET
o0y4yeHus Ha YpOBHE CPEHEro 0011Iero oopa3oBaHusl, €CTECTBEHHO JOMOIHSAS IPYT
Jpyra v MOCTENEHHO HACHIIIAsICh HOBBIMU TEMaMH U pa3ienaMu. JlaHHbIN yaeOHbI
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KypC SIBIISIETCSI MHTETPATUBHBIM, ITOCKOJIBKY OOBETUHSET B cebe copepkaHue
HECKOJIPKUX MAaTeMaTUYECKHX JHUCIUIUINH, TaKUX Kak anreOpa, TPUTOHOMETpUS,
MaTeMaTHYeCKUi aHaIIu3, TECOPUS MHOKECTB, MaTeMaTH4yecKas JJoruka u apyrue. [1o
Mepe TOro Kak oOyJaroIuecs: OBJIaJeBaroT BcE Ooyiee MIMPOKUM MaTEeMAaTUYECKIM
anrmapaTroM, y HHUX IOCIIEIOBATEIHbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTHh MAaTEMaTHYECKYI0 MOJICIbh PEAbHOM CHUTYyallud, TPUMEHATH 3HAHWS,
MOJYYCHHBIC TIPU HM3YyYCHUH Yy4eOHOTo Kypca, Ui PEUICHUS CaMOCTOSTEIBHO
cOpPMYITUPOBaHHONW MAaTEeMAaTUYECKON 3a/Ja4, a 3aTeM HHTEPIPETUPOBATH CBOU
OTBET.

ConepxkarenpbHO-MeTOoAMYECKasT TUHUS «YuCna ¥ BBIYMCICHUS» 3aBepIIacT
(opMHpPOBaHUE HABBIKOB HMCIIOJb30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
Ha4YaTO Ha YPOBHE OCHOBHOT'O 00IIero oopazoBanms. Ha ypoBHe cpegHero oomero
oOpa3oBaHuss oco0oe BHUMaHHE yaelsseTcs  (OPMHUPOBAHUIO  HABHIKOB
palMOHATBHBIX BBIYMCICHHUN, BKIIIOYAIOMIUX B Ce0S MCIOIB30BAaHUE PA3IUYHBIX
dopM 3amucu 4ucla, yMEHHE MAeNaTh MPHUKHUJAKY, BBIIOIHATH MPHOIMKEHHBIC
BBIUMCIICHUS, OIEHUBATh YHWCIIOBBIC BBIPAKEHHUSA, pabOTaTh C MAaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAKOMBIC OOYYalOUIUMCS MHOXECTBAa HATypallbHBIX, IEJbIX,
pallMOHAJBHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUICKCHBIX 4YHMCeI. B KakIOM H3 OTHX MHOXECTB pPacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CHenu(pUIECKUe 3aqadud M OIEpaluu: JeIeHHue Haleno,
ONlEpUPOBAaHME OCTAaTKaMH Ha MHOXECTBE IIEJIBIX YHCEN, OcOoOble CBOWCTBA
paIMOHAILHBIX W MPPAIMOHAIBHBIX YHCEN, apu(PMETHICCKHIE OIEPAllnU, a TAKKe
U3BJICYCHUE KOPHS HATYPAIbHOW CTEIIEHW HAa MHOXKECTBE KOMIUICKCHBIX YHCEIL.
bnarogapss mocnenoBaTenbHOMY PACIIUPEHUIO Kpyra HCIONIB3YEeMbIX YHUCEN |
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX MPUMEHEHUS ISl PEIICHHs Pa3InIHbIX 3a/1ad
(GopMupyeTCsl IPEICTABICHUE O CIUHCTBE MATEeMAaTUKHA KaK HAyKd U € poJd B
MIOCTPOCHUU MOJIENICH peabHOr0 MUpa, IHUPOKO HCHOJNB3YIOTCS 0000IIeHnEe |
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHHSI M HEPABEHCTBa» PEAU3yeTCsl Ha TMPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oO0Imero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
paznene IlporpaMmbl TIPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOyd4aroliyecs OBJAJACBAIOT PAa3NMAYHBIMH METOJAMU  PEIICHUS
pallMOHATBHBIX, HWPPAIMOHAIBHBIX, IMOKA3aTENbHBIX, JIOTapu(PMUYECKUX WU
TPUTOHOMETPUYCCKUX YypaBHCHHM, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKalmMx mapaMeTphl. llolydeHHBIE YMEHHS IIUPOKO HCIONB3YIOTCS TPH
UCCIIeIOBAaHUH (YHKIIMKA C TIOMOIIBIO TIPOU3BOJIHOM, TIPU PEIICHUU MPHUKIIATHBIX
3a7a9 W 3a7a4 Ha HAXOXKJACHHE HAMOOJBIINX W HAUMEHBIINX 3HAUYCHUH (YHKIIHH.
JlanHast conepkarenbHas JUMHUS BKIIOYAeT B ce0s Takxke (GOpMHpPOBAHUE YMEHHI
BBIIOJIHATE ~ pacu€Tel 1O  ¢opMysiaM, TpeoOpa3oBaHMsl  paIllMOHAIBHBIX,
UPPAMOHAIBHBIX W TPUTOHOMETPHUYSCKUX BBIPAKCHUN, a TAaKXKE BBIPAKEHUM,
COZIEpXKAIUX CTENeHU M JorapudMmel. braromaps M3ydeHHIO anreOpandecKoro
Marepuasa IMPOUCXOINT NalbHEHIIIee Pa3BUTHE AITOPUTMUIECKOTO U A0CTPAKTHOTO
MBIIUICHAS O0YYaroIINUXCsi, (POPMHUPYIOTCS HABBIKU JCTYKTUBHBIX PacCYXICHUMH,
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paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEW B BUJI€ PAaBEHCTB M HEPABEHCTB. AlreOpa npeajaraet 3QQpeKTuBHbIE
MHCTPYMEHTBI JUIsl DPEIICHMs] IPaKTUYECKUX M ECTECTBEHHO-HAay4YHbIX 3ajad,
HarJSIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopepxatenbHo-MeToAndeckass JIMHUS «DyHKIMM U TpaduKu» TECHO
HeperuieTaeTcss ¢ APYTUMU JMHUSAMU Y4eOHOro Kypca, MOCKOJIbKY B KakOM-TO
CMBICJIE 3a1a€T MOCIIEN0BATENBHOCTh U3YUEHUs MaTepuana. M3yuenue cTeneHHoun,
NO0KAa3aTeNbHOM, JIorapu(MUUECKOW U TPUTOHOMETPUUECKUX (PYHKIMI, UX CBOMCTB
U rpauKoB, UCMHONb30BaHUE (DYHKIMM JUIs pelIeHus 3a1ad U3 APYruxX y4eOHbIX
IPEIMETOB U PEATbHOMN JKU3HU TECHO CBSI3aHO KaK C MATEMATUYECKUM aHaJIM30M,
TaKk U C PELICHUEM YpaBHEHUN W HepaBeHCTB. Ilpu sTom OosbIIOE BHUMAaHME
ynensiercs (OpPMUPOBAHUIO YMEHHUS BbIpakaTh (POpPMYIaMH 3aBUCHMOCTH MEXKIY
pa3IMYHBIMU BETMYMHAMU, HCCIEA0BATh MOJIyYEHHbIE (DYHKUIUU, CTPOUTH HX
rpaduku. Matepuai 3Toil conepkaTeabHON JIMHUY HAlleJIeH Ha pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIOIINX BEIPAKATh 3aBUCUMOCTH MEXY BETMUMHAMU B PA3ITMYHON
dbopMme: aHaUTUYECKOH, rpaduyeckoit u cioBecHor. Ero uzydyenue cnocoOCTByeT
Pa3BUTHIO AITOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOIICHHIO W
KOHKPETU3ALNH, HCTIOIb30BaHNUIO aHAJIOT M.

ConepxarenpHas JmHAA «Havana MareMarnyeckoro aHan3ay» I103BOJISIET
CYIECTBEHHO PACUIMPUTh KPYT KaK MaTeMaTU4YeCKHX, TaK W MPUKIAIHBIX 3ajad,
JOCTYIHBIX OOYYAIOUIUMCS, TaK KaK y HHMX TMOSBISETCS BO3MOXKHOCTb CTPOUTh
rpaduKy  CIOXKHBIX (YHKIHMA, OMpENeNsiTh HMX HauOOJbIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOHMIAAM (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTH W
YCKOpEHHsI TpoueccoB. JlaHHas coaepkaTeiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTE€MAaTHYECKUX MOJEIEH pEealbHbIX CHUTYaluH,
MO3BOJISIET HAXOAUTH HaWJTy4yllIee PEelIeHNE B TPUKIIAJAHBIX, B TOM YUCIIE COLUATBHO -
SKOHOMHUYECKHUX, 3a/]a4ax. 3HAaKOMCTBO C OCHOBAMM MaT€MaTHUYECKOrO aHAJIM3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOr0, (hOPMaTbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIILJIEHUSI, (QOPMUPOBAHMIO YMEHUW paclo3HaBaThb MPOSBICHHUS 3aKOHOB
MaTEeMaTHKH B HAyKe, TEXHUKE U UCKyccTBe. O0ydaromumecs y3HatoT O BBIIAIOIINXCS
pe3ynbTarax, MOJYyYEHHBIX B XOJE Pa3BUTHS MaTeMaTHUKUW KaK HayKH, U 00 HX
aBTOpax.

CopnepxaTenbHO-METOANYECKas JINHUS «MHOXKeCTBa U JIOTUKA» BKIIOYAET B
ceOst DJIEMEHThl TEOPUU MHOXKECTB U MAaTeMaTHYeCKOW JIOTUKHU. TeopeThko-
MHOKECTBEHHBIE MPEACTABIEHUS TPOHU3BIBAIOT BECH KYPC IIKOJIbHOW MaTeMaTHKU
U TMpeajaratoT Haubosee YHUBEPCATbHBIA SI3bIK, OOBEIUHSIONIMNA BCE pa3Jeiibl
MaTeMaTUKM M €€ NPWIOKECHHUI, OHM CBA3BIBAIOT pPa3HbIE MaTEMaTUYECKUE
JUCUUIUIMHBL W MX MPWIOKEHUs B enuHoe 1enoe. lloaTtomy BaxkHO [atTh
BO3MOXKHOCTh OOydaromemMycss MOHUMaTb TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMaTUKH U HCIIOJNb30BaTh €r0 JUIsl BBIPAXKEHUS CBOUX MBICIEH.
JpyruM BaXHBIM MPU3HAKOM MAaTeMaTHKW KaK HayKd CJeayeT Mpu3HaTh
CBOMCTBEHHYIO €l CTPOrOCTh OOOCHOBAaHHMI M CJE€IOBaHUE OMpPEACIEHHBIM
OpaBWIaM  IOCTPOEHUs  JOKAa3aTeabCTB.  3HAKOMCTBO C  3JEMEHTaMU
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MaTeMaTHYeCKOM JIOTHMKH CIIOCOOCTBYET PAa3BUTHUIO JIOTHUYECKOTO MBIIUICHUS
00 y4aroUMXCsl, TMO3BOJISIET UM CTPOUTH CBOHM PACCYXKJICHUSI HA OCHOBE JIOTMUECKUX
npaBuil, GOPMHUPYET HABBIKU KPUTHUECKOT O MBILUIECHUS.

B yueOHOM Kypce «Anrebpa M Hadajga MaTeMAaTUYECKOTO AaHAJIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHUYECKOT'O0 MOJICTMPOBAHMS, KOTOpPHIE MPHU3BaHBI
crocoOCTBOBaTh (POPMHUPOBAHHMIO HABBIKOB MOCTPOEHMSI MOJEIEH peabHBIX
CUTYaIlii, WCCIENOBaHHUS OSTHUX MOJENEH ¢ TOMOIIBIO ammapara anreOpbl u
MaTeMaTHYeCKOT0 aHajn3a, MHTEPHpETallii TMOITYYCHHBIX pe3ynbTaToB. Takue
3aJ]aHusl BIUIETEHBI B KaXK/IbI U3 pa3JesioB IPOrpaMMbl, TOCKOJIbKY BECh MaTepual
y4eOHOTrO Kypca MIMPOKO HMCIONB3YeTCs U PelleHHs MPUKIaAHbIX 3a1ad. [Ipu
peIIEHUU  peajbHBIX  MPAKTHUYECKUX  3adady  oOydaromuecss  pa3BHBAIOT
HaAOIOJaTeIbHOCTh, YMEHHE HAaXOAWUTh 3aKOHOMEPHOCTH, abcTparupoBaThCes,
UCIIOJIb30BaTh ~ AHAJIOTWIO, 0000maTh W KOHKPETH3HPOBATh  MPOOJIEMY.
HestenpHOCTh 1O (OPMHUPOBAHHMIO HABBIKOB pEIICHUS MPUKIATHBIX 3a/1ad
OpPraHMU3yeTCsl B IPOLECCE U3YUEHUS BCEX TEM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTHYeCKOro aHAIIN3a.

Ha wusydyenme yueOHOro kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO
aHanm3a» otBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 yaca B HEJIETIO).

COJEPXAHUE OBYUYEHUA

10 KVIACC

Yucia 1 BIYUCICHUS

Parmonanbabie yncina. OOBIKHOBEHHBIC M JECATHYHBIC APOOU, MPOIEHTHI,
OeckoHEeUHbIE Tepuonuyueckue Apoou. [lpumenenune apodet U TPOIEHTOB IS
peLIeHUS NPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUU U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE YHCNA. PalMOHAIbHBIE W HPPALUOHAIBHBIE YHCIA.
ApubmMernueckne  omepaud € JCUCTBUTEIBHBIMA  4YuCIaMu.  Momynb
JEUCTBUTENBHOIO YKCa U ero cBoictBa. [TpubnuxEHHbIe BHIYUCICHUS, TTpaBUIIa
OKpYTJIEHUS, IPUKUJKA U OLIEHKA pe3yJIbTaTa BIYUCICHUM.

Crenenp ¢ wnensiM mnokazareneMmM. buHom HeioroHa. Hcnonb3oBanue
noaxojsien (popmbl 3aMrcu TeUCTBUTEIbHBIX YUCEN JUISl PEIICHUS TPAKTUYECKUX
3a/1a4 U MPECTABICHUS TaHHBIX.

ApudmMernyecknii KOpeHb HaTypajJbHOM CTETIEHH U €r0 CBOWCTBA.

Crenenbp ¢ paluoOHaJbHBIM I[IOKA3aTEIEM U €€ CBOWMCTBA, CTEIEHb C
JNICUCTBUTEIILHBIM ITOKA3aTECIJIEM.

Jlorapudm uymcma. CsoiictBa norapudma. JlecaTuunble W HATypaJibHbBIC
Jorapu@msi.

CuHyc, KOCMHYC, TaHT'€HC, KOTAaHI€HC YHCIIOBOTO aprymeHTa. ApKCUHYC,
APKKOCUHYC U aPKTAHT€HC YHCIIOBOTO apryMEHTAa.

YpaBHeHUs] M1 HEPAaBEHCTBA



ToxzaecTBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs W YpaBHEHMSA-CIEICTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IBI PEUICHUS 1IEBIX U APOOHO-PAIIMOHANILHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOrOWIEHBl OT OJHOM NEPEMEHHOM. JlemeHne MHOrousjaeHa Ha
MHOTO4IEH ¢ ocTaTkoM. Teopema besy. MHorouseHsl ¢ neasiMu koddduiimeHTamu.
Teopema Buera.

[IpeoOGpa3zoBaHusl YHUCIOBBIX BBIPAXKEHUM, COJEPIKALIUX CTEIEHH U KOPHHU.

UppaunonansHbie YpaBHEHUS. OcHoBHbIE METO/BI peleHus
UPPALMOHAIBHBIX YPaBHEHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJIBI PELICHUS IMOKA3aTEJIbHBIX
YPaBHEHHUM.

[IpeoOGpazoBaHue BEIpAKEHUM, COAEpKAIIMX JTOTapru(MBbI.

Jlorapudmudeckue YpaBHEHUS. OcHOBHBIE METObI penieHus
Jorapu(PMUIECKUX ypaBHEHUHN.
OcHOBHbIE TPUTOHOMETPUUYECKHUE bopMyIIBI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHHUM. PellieHne TpUroHOMETpUIECKUX YPAaBHEHUM.

Pemienne cucreM nMHEHHBIX YpaBHEHMH. Marpuna CHUCTEMBl JMHEWHBIX
ypaBHeHM. OIpenenuTens MaTpULbl 2X2, €ro FeOMETPUYECKUNA CMBICII M CBOMCTBA,
BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHEHHUE OIpPEAETUTENs JJI1 PElIeHUS CUCTEMBI
JVHENHBIX YypaBHEHWI. PenieHue NpUKIafHBIX 337a4 C TOMOIUBK CHCTEMBI
JIMHENHBIX ypaBHEHUU. VccnenoBanne NOCTPOCHHON MOJIENIM C TTOMOIIBIO MaTPHIL
Y ONPEIEIUTETIEH.

[TocTpoeHne mareMaTUYECKUX MOJEIEH PEajJbHOW CHUTYAllMU C IOMOULIBIO
YPaBHEHUW U HEPABEHCTB. [IpuMeHEHWE ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHbIX 00acTell HAyKU U pealibHOM JKU3HHU.

DOYyHKUUHA U TPAPUKHU

OyHKIMSA, cnocoObl 3anaHua (pyHkuuu. B3aumHO oOpaTHbIe (QYHKUHUU.
Komnozunust ¢yakuuit. I'padux yHkmuu. DieMmeHTapHbIE TTpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacth onpeseneHnss U MHOXKECTBO 3HaueHU QpyHkuuu. Hynu ¢yHkuuu.
[TpomexyTku 3HaKomocTosTHCTBA. UEéTHBIC M HeuéTHBIC QyHKIMU. [leprognyeckue
¢yuakiun. IIpoMexxyTkn MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MHUHUMYMBI
¢byukuuu. Haubomnbiee n HauMeHblee 3HadyeHus: QyHKIUHA HA TPOMEKYTKE.

JluneliHas, KBaApaThuuHas U JAPOOHO-TMHEWHAs (PYyHKUIUH. DIEMEHTapHOE
MCCJEeI0BAHNUE U MMOCTPOEHUE UX TPAPHUKOB.

CrenenHas (yHKIMS C HATYpaJbHBIM U LIEJIbIM MOKazaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpauk KOpHs N-Oi CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM ITI0KA3aTEJIEM.

[TokazarenbHast u yorapudmudeckass (yHKIMU, UX CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKUUN U1l pEIEHUs] YPABHEHHI.

TpuroHoMmerpuueckass OKPYKHOCTb, ONPEIEIECHUE TPUTOHOMETPUUYECKHUX
(G YHKIMN YHUCIIOBOTO apryMEHTa.



OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX MPOLECCAX U SIBICHUSX.
I'paduxu peanbHBIX 3aBUCUMOCTEM.

Havayia MaTeMaTH4€eCKOro aHaJIM3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3afaHusl IOcienoBaTesbHOCTEH. MeTon
MaTeMaTUYeCKON UHIYKIMHA. MOHOTOHHBIE U O PAHMYEHHbIE TIOCIIE0BATEIbHOCTH.
Hcropusi BO3HUKHOBEHHMS] MaTeMaTHUYECKOr0 aHaliM3a KakK aHaiu3a OeCKOHEUHO
MaJbIX.

Apudmernyeckas 1 reOMeTpUIecKasi mporpeccuu. beckoHeuHo yobIBaromas
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH reoMeTpUyecKoi
nporpeccuu. JIMHENHbIN U SKCIIOHEHIIMAIBHBIA pocT. Yucno e. DopMyia CI0XKHBIX
npoueHToB. Mcrmonb3oBaHME TPOrpeccHH il pEHIeHUs pealibHbIX 3a7ad
MIPUKJIAJHOIO XapaKTepa.

HenpepsiBHble (QyHKIMM U UX cBoiicTBa. Touku pa3pbiBa. ACHMITOTHI
rpa¢pukoB Qynkumii. CBoilcTBa (YHKIMH HENpEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JJI1 DPELICHHUs HepaBeHCTB. [IprMeHeHHe CBOWCTB HENMPEPHIBHBIX
(yHKUIMI 7151 perieHus 3a1a4.

[lepBas u BTOpas mpousBoaHble GyHKIUU. OnpeeneHue, reOMeTPUIECKU U
(Gu3nYecKuil CMBICI MPOU3BOAHON. Y paBHEHUE KacaTEIbHOUN K TpaduKy (yHKITHH.

[IpousBognble  sneMeHTapHbIX  QyHkuuil.  Ilpom3Bognas  cymmbl,
MPOU3BEAECHUS, YACTHOTO U KOMITO3UIIMK (PYHKITHH.

MHoxecTBa H JIOTHKA

MHOX€eCTBO, omepalud HajJ MHOXKECTBAMM M WX CBOMCTBA. JlmarpaMmbl
Oinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOrO —ammapara i
ONMCAHMS PEANBbHBIX IPOLIECCOB W SIBIICHUW, MPU PEUICHUH 3anad U3 APYTrux
y4eOHBIX MTPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOro OOBEKTa, CIEACTBUE,
J0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KVIACC

Yucia 1 BLIYMCICHUS

Harypanbhbie u uensie uncna. l[IpumeHeHre Npu3HAKOB JETUMOCTH LIEJIBIX
yycels, HaumOonbImui oOmmi nemutens (ganee — HOJ[) u Haummenbinee oOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moay:mo, anroputMma EBkinuaa i perieHus
3a]1a4 B LEJbIX YUCTAX.

Kommekcuble uucna. AnreOpandeckass M TPUTOHOMETpUYECKas (HOpMbI
3alMCH KOMIUIEKCHOTO 4ucia. ApupMETHYECKHEe Olepanud ¢ KOMIUIEKCHBIMU
yucnamu. M3oOpakeHue KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM ILJIOCKOCTH.
®opmyna Myaspa. KopHru N-oM creneHu M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEIN JIJIS pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABECHCTBA

CucrteMa M COBOKYNHOCTh YpPaBHEHUH M HEpPaBEHCTB. PaBHOCHUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.
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OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpaBHEHHMM €  MOMOUIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTHU. Perenne TpuroHoMeTpu4eCcKuX HEPaBEHCTB.

OcCHOBHBIE METOABI pEIICHUS] TOKA3aTEIbHBIX M JIOTapU(OMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PELICHUS CUCTEM M COBOKYIHOCTEH pPALlMOHAJIBHBIX,
UPpalMOHAIIbHBIX, OKA3aTEIbHBIX U JIOTApU(PMUUECKUX YPaBHEHUH.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApAMETPAMHM.

[IpumeHenne  ypaBHEHMH, CHCTEM W  HEPABEHCTB K  PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IUYHbIX 00J1acTell HAYKU U pealibHOM JKU3HU,
WHTEpIpETALUs MOJYYECHHBIX PE3YIBTATOB.

DOYyHKUUHA U TPAPUKHU

I'paduk xommozunmu ¢yHkuui. ['eomerpudyeckre oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPANUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue pyHKINU, UX CBOMCTBA U TpadUKU.

I'paduueckne Meroawl pelieHust ypaBHEHUM W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a71a4 C TapamMeTpamu.

Hcnonb3oBanue rpadukoB GYHKIUNA I HCCICAOBAHUS MPOIECCOB U
3aBHUCHUMOCTEH, KOTOpPbIE BO3ZHUKAIOT MPHU PEHICHUH 3a7a4 U3 JPYTrUX YYEOHBIX
MIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHaIu3a

[Ipumenenre mpou3BOHON K MCCIe0OBaHUIO (PYHKIIMN HA MOHOTOHHOCTD U
sKkcTpeMyMmbl. Haxoxxienre HanboIbIIero 1 HAMMEHbIIEr0 3HaY€HHUI HelpephIBHOM
(GYHKIIMY Ha OTpPE3KeE.

[IpumeHeHne NPOM3BOAHOM JJIsi HAXOXKJICHUS HAWJIYUIIErOo PEUICHHS B
NPUKIAOHBIX 3aja4yax, g ONPEIEJICHUs] CKOPOCTHM M YCKOpPEHHs Ipoliecca,
3aJJaHHOTO (OPMYIION WK TPa)UKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TMepBooOpa3HbIX. IlepBooOpazHbie
aneMeHTapHbIX QyHKIMi. [IpaBuiia HaxoXAeHUS TEPBOOOPA3HBIX.

HNurerpai. I'eomerpuueckunit CMBICI VHTErpasa. Brruucnenue
onpenenéHHoro uaTerpana mno dopmyne Hetorona-JleOnua.

[Ipumenenue uHTErpana Juisi HaAXOXIACHUS IUIOMAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemieHuit auddepeHInaTbHBIX ypaBHEHUN. MaremaTudyeckoe
MOJICJIMPOBAaHUE PEAIbHBIX IMPOLECCOB C MNOMOUIbI0  IU((depeHIIUaATbHBIX
YpaBHEHHUM.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YUYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
8



1) rpamaaHCcKOro BOCIMTAHMS

c(hOpMHUPOBAHHOCTH IPAKIAHCKOMN IMO3UITUU 00YJAIOIIETr0Csl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIICKOT0 O0IIECTBA, IPEICTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHHH, MpOLEAYD
TPOXJIAHCKOTO  oOmiecTBa  (BBIOOPBI, ONPOCHI W JIpyroe), yMEHHE
B3aMMOJICIICTBOBATh C COLUUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIUSAMH 1 HA3HAYCHUEM;

2) NIaTPUOTHYECKOr 0 BOCTINTAHUSA:

c(hOpMUPOBAHHOCTb POCCUICKON T'PAKIAHCKON HMJIEHTUYHOCTH, YBOXKEHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCUMCKMX MAaT€MAaTUKOB U POCCUMCKOW MATEMaTU4YECKOM IIKOJIBI,
UCIOJIb30BaHUE JTUX JOCTHXKEHMM B JAPYruxX HayKaxX, TEXHOJIOTusX, cdepax
SKOHOMUKHU,;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHUSL:

OCO3HAaHME AYXOBHBIX LIEHHOCTEW POCCUUCKOro Hapoja, ChOPMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEJEHUS, CBS3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTHXKEHUN HAYKHU U ICSITEIbHOCTHIO YUEHOT O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

4) 3cTeTHYeCKOro BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUM, PaCCYXACHHI, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM aclieKTaM pa3juYHbIX BUJIOB UCKYCCTBA;

5) pusnueckoro BoCNUTAHUA:

chOpPMHUPOBAHHOCTh YMEHUS TMPUMEHSITh MaTEMaTUYCCKHUE 3HAHUS B
MHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *U3HHU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBLIO (37I0pPOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTIIbIXa, peryisipHas ¢puznueckas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIIBHON JIEITENBHOCTHIO;

6) Tpya10BOro BOCINTAHUS:

FOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTU TPYAOIOOUs, HHTEpeC K
paznuuHbIM  chepaM  MpoecCHOHANBLHON  JESITENIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPWIOKCHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oyaymeld mpodeccud W Ppeaqu30BbIBATH COOCTBEHHBIC >KM3HEHHbBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUIO Ha MPOTSKEHUU BCEU IMKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIPaBIECHHOCTH;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOW KYJAbTYpPbI, TOHUMAHUE BIIASHUS
COLIMAIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOM
Cpellbl, 0OCO3HAHHE TJI00ATLHOIO XapakTepa dKOJOTHYECKUX MPoOIeM, OpUEHTALUS
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWK JUIsi pemieHus 3agad B 00JacTH



OKpyKarolie cpeipl, MIAHUPOBAHHE TIOCTYNKOB W OIEHKH HUX BO3MOXKHBIX
MOCTIEACTBUMN I OKPYKAIOLIEH CPEbI;

8) HeHHOCTH HAYYHOr O O3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIICCTBEHHOMN MTPAKTUKH, TOHMMaHUE MaTEMaTHIECKON
HAyKH Kak chephl yeIoBeueCcKon AesITEIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUTSL Pa3BUTHS ITUBUIN3AIIAN, OBJIAJICHUE S3BIKOM MAaTEMAaTHKU M MaTEMaTHYCCKOM
KyJIbTYPOH KaK CPEICTBOM IMMO3HAHUS MHPA, TOTOBHOCThH OCYIIIECTBIISATH MMPOCKTHYIO
Y UCCJICJIOBATEIbCKYIO ACITEIbHOCTh HHIUBUIYATBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

BBISIBJISITh M XapaKTEPU30BAaTh CYIICCTBEHHBIC MPHU3HAKH MaTEMAaTHYECKUX
OOBEKTOB, TMOHATHM, OTHOUIEHUH MEXIYy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEe/ICIICHHsI TIOHATHI, YCTaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIIAaCCU(PUKAIIIH,
OCHOBaHMsI 111 0000IIEHHS M CPAaBHECHHUSI, KPUTEPUHU TTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  MPeoOpa3oBbIBATh  CYXKICHUS:
YTBEPAUTEIBHBIC i OTPHUIIATEIbHEIC, €IMHUYHBIC, YaCTHBIE M OOIINE, YCIOBHBIC,

BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOEHUAX U YTBEPXKICHUSX, MpEsiaraTh KPUTECPUHU JUIs
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JieNaTh BBIBOJIBI C MCIOJB30BAHMEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKIOYEHUN, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

IIPOBOJIMTH CAMOCTOSTEIILHO JJOKA3aTeIbCTBA MAaTEMaTHICCKUX YTBEPKICHUI
(psiMBI€ ¥ OT MIPOTUBHOTO), BRICTPANBATh apryMEHTAIINIO, IPUBOAUTH MIPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS M BHIBO/IBI;

BBIOMpATh CMoco0 pemieHus y4eOHOM 3amauu (CpaBHHMBATh HECKOJIBKO
BapPHAHTOB PEIICHUS, BRIOMPATh HANOO0JIEE TTOAXOSIIHMA ¢ y4ETOM CaMOCTOSITETHLHO
BBIJICJIEHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBareibckue AeiiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK WCCJIENOBATEIHCKUA WHCTPYMEHT IO3HAHUA,
dbopMynHpoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEUYHE,  MPodIIEeMY,
YCTaHABJIMBATh MCKOMOE M JaHHOE, ()OPMHUPOBATH THUIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UITHIO, MHCHHC,

IPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN KCIIEPUMEHT, UCCIICOBAaHUE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYEeCKOro 00beKTa, SBJIICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SBJIICHUSMH, TPOIECCAMU;

CaMOCTOSITENTLHO (OPMYIMPOBATH OOOOIIEHUSI W BBIBOJBI MO pe3yjbTaTam
NPOBEAEHHOTO  HAOJIOJACHUS, WCCICAOBAHHUS, OIEHUBAaTh  JIOCTOBEPHOCTH
MOJTYYE€HHBIX PE3YyJIbTaTOB, BHIBOJOB U 000OIIECHNUI;
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IPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IpOILlECCa, a TaKKE BbIIBUTaTh
MPEATONIO0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAATh Je(UUUTHI HH(OpMaIMU, JAaHHBIX, HEOOXOAUMBIX /Il OTBETA Ha
BOMPOC U JJIs PEIICHUS 3aauH;

BBIOMpaTh MHPOPMALIMIO U3 HCTOYHUKOB PAa3IMYHBIX THUIOB, aHAIM3UPOBATb,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3IMYHBIX BUAOB U (HOpM
PEJICTaBIICHUS;

CTPYKTYpUpPOBaTh MH(OPMALINIO, TPEACTABIATh €€ B Pa3IMYHBIX (hopMmax,
WJUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HaAEKHOCTh uH(popMaLK o CaMOCTOSITENIbHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

KoMMmyHHMKaTHBHBIC YHHBepPcadbHbIe y4eOHbIe TeficTBUs

OOwenue:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKAECHHS B COOTBETCTBUU C YCIOBUSIMH U
LEeIsIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaKaTh CBOKO TOUKY 3PEHHS B YCTHBIX
M THUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHHMS II0 XOAYy pEUIeHus 3aJayu,
KOMMEHTHPOBATH ITOJIYYEHHBIN PE3YIIbTAaT;

B X0JIe¢ 00CYXJEHHS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYX AAE€MOM TEMBI,
npoOJemMbl, penraeMoil 3aladyu, BbICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IIOUCK
pelIeHus, COIIOCTABIIATh CBOM CYXKICHHUSA C CYXICHUAMH IPYTHMX YYaCTHHUKOB
uanora, OOHapyKMBaTh pa3IMuMe U CXOACTBO MO3MIMH, B KOPPEKTHOU (opme
(opMyIupOBaTH Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

IIPEACTABIIATh PE3YJbTAThI PELICHUS 3a1a4l, YKCIIEPUMEHTA, UCCIICTOBAHMS,
POEKTa, CaMOCTOSATEIbHO BHIOMPATh (OpMaT BBICTYIUIEHUS C YYETOM 3ajad
IPE3eHTAlMU U OCOOEHHOCTEN ayIuTOPHH.

PerynsiTuBHBIE YHUBeEpPCAJIbHbIE y4eOHbIE 1eCTBUSA

Camoopranmzanmus:

COCTaBJIATh IUIAH, AITOPUTM pEIIeHUs 3a/1aud, BRIOUPATh CIIOCOO pelieHust ¢
y4€TOM MMEIOIINXCSA PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BApUAHTHI PEIICHUH C y4ETOM HOBOM MHGMOPMAITIH.

CaMOKOHTP 0/1b, SMOIMOHAJIbHBIN MHTEJJIEKT:

BIAJCTh HABBIKAMHU  TIO3HABATEIbHOM  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JAEHUCTBUUA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crioco0aM CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoliecca M pe3ysibTara perieHus
MaTeMaTUYCCKOM 3a/1auu;

MPEABUACTh TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYTh MPHU PELICHUHU 3a/1a4H,
BHOCHUTb KOPPEKTHUBHI B JCATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITECIILCTB, JIAHHBIX,
HalJICHHBIX OIIUOOK, BHISIBJICHHBIX TPYAHOCTEH;
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OILICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUAM, OOBSICHATH MPUYUHBI
JOCTHXKEHUS WM HEAOCTHKEHUSI PE3YyJbTAaTOB JESITEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1€AATEIbHOCTD:

MOHUMATh U HCIIOJL30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUYyaTbHOMN
paboOThl TpW peleHWHM Y4eOHBIX 3a/ay, NPUHUMATh IeJIb  COBMECTHOM
NEeSATeNbHOCTH, TJIAHUPOBATh OPraHU3alMI0 COBMECTHON paboOThI, pacmpenciisiTh
BU/JIBI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yJIbTaT padoThl, 0000111aTh
MHEHHUS HECKOJIBKHUX JIIOJICH;

y4acTBOBATh B I'PYIIOBBIX (popMax padoThl (0OCYKIeHUsI, OOMEH MHEHHI,
«MO3TOBBIC IITYPMBbD» U UHBIE), BHITIOIHATH CBOIO YAaCTh Pa0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBHUSI C APYTMMU YJIE€HAMU KOMaH/IbI, OLIEHUBATh KAU€CTBO CBOETO BKJIA/1a
B OOUmMH TPOAYKT MO KpUTEpUsiM, CHOPMYIMPOBAHHBIM  y4aCTHUKAMU
B3aMMO/ICVICTBHSI.

ITPEAMETHBIE PE3YJIbTATDBI

K xonny oOydyenus B 10 kjiacce oOydaromuiicsi TMONYYUT CICAYIOIIUE
OpEeIMETHBIE PE3yibTaThl 10 OTAEJIBbHBIM TeMaM paboudeil MmporpaMMbl yueOHOTro
Kypca «AnreOpa U Hayajla MaTEMaTUYECKOTrO aHAIN3a»:

Yucia 1 BBIYUCICHUS:

CBOOOJIHO OIEPUPOBATh MOHATHUSMM: PALMOHAIBHOE YHCIO0, OECKOHEuHas
nepuoguveckas ApoOb, MPOLEHTHI, HUPPAUMOHAIBHOE YHMCIO, MHOMXECTBA
palMOHAIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOLYJIb JEUCTBUTEIBLHOIO YHUCIIA;

OPUMEHATh JpOoOM W TPOLEHTHI JUId pELIeHUs NPUKIAAHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,

IPUMEHSTh TPUOTMKEHHBIC BEIYUCIICHUS, TIPABIIIa OKPYTJICHUS, TPUKHUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;

CBOOOAHO OMEpPUPOBATH TMOHSATHUEM: CTEMEHb C LEJIbIM I[OKa3aTeleM,
MCIOJIb30BaTh MOAXOATYI0 (JOPMY 3aMTUCH JEHCTBUTEIBHBIX YHUCEN AJISl PEIICHUs
IIPAKTUYECKUX 33/1a4 U IIPEACTABIICHUS TaHHbIX;

CBOOOZHO OIEpPUPOBATH MOHITHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHON
CTEIICHH,;

CBOOOHO OMEPUPOBATH MOHSATUEM: CTEMIEHDb C PAIIMOHATIBLHBIM MTOKa3aTEeIeM;

CBOOOAHO OIEpPUPOBATh MOHATUAMU: JIOrapupM 4Yucaa, JECATUUYHBIE H
HaTypajbHbIE JTIOTapu(MBbI;

CBOOOJIHO ONEPUPOBATH MOHATHUSAMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YHCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHTEHC YUCIIOBOIO
apryMeHra.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHATHSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHHUS U YPABHEHUS -CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,
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OPUMEHSTh Pa3TUYHbIE METOJbl PEIIEHUS PAlMOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX YPaBHEHM, TPUMEHSATh METOJ HWHTEPBAJIOB IS PEIICHUs
HEPaBEHCTB;

CBOOOJITHO OIEPUPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHOM HEPEMEHHOM,
MHOTOYJICH C IENBIMH K03 (ppuimenTaMmu, KOpHH MHOTOWICHA, IPUMEHSTH JAeTICHUE
MHOTOYJIEHa Ha MHOTOYIEH C OCTaTkoM, Teopemy be3dy u teopemy Buera mis
peleHus 3aadg;

CBOOOJTHO OMEpUPOBATh MOHATUSAMH: CHUCTeMa JMHEHHBIX YpaBHEHUH,
MaTpulla, ONpEAeNUTEeNb MaTpullbl 2 X 2 W €ro T€OMETPUYECKUI CMBICI,
UCIIOJI30BAaTh CBOMCTBA ONpeAenuTens 2 X 2 Jid BBIYHCICHUS €r0 3HAYCHMS,
NPUMEHATH ONPEACTUTENN JJs PEIICHWs] CHUCTEMBbl JIMHEWHBIX YypaBHEHUH,
MOJIEJIMPOBATh PEAIbHBIE CUTYALUU C MIOMOIIBIO CUCTEMbI JTMHEHHBIX YpaBHEHUH,
UCCJIEIOBAaTh MOCTPOEHHBIE MOJEIA C TOMOIIBIO MaTpUll W OIpeAesuTenei,
MHTEPIIPETUPOBATD MOJIYYEHHBIN Pe3yNbTaT;

UCTOJb30BaTh CBOIMCTBA JIEHCTBUH C KOpPHAMH IS TMpeoOpa3oBaHUs
BBIPAKCHU;

BBITIOJIHATH MTPE0OpPa30BaHUsl YHCIOBBIX BBIPAKEHUHN, COACPKAIIUX CTENECHU
C palMoHaIbHBIM MTOKA3aTEeIIeM;

UCIOJIb30BaTh CBOMCTBA aorapudMoB IS npeoOpazoBaHUs
norapuMUIECKUX BBIPAKEHUM;

CBOOOJIHO OMEpPUPOBATH MOHATUSMHU: UPpALMOHAIbHBIE, NOKa3aTelbHbIE U
norapupmMudecKkue ypaBHEHHs, HAXOAUTh UX PEUICHHSI C IIOMOIIBI0 PAaBHOCUIIbHBIX
MIEPEX0JI0B MUJIM OCYIIECTBIISIS MPOBEPKY KOPHEH;

IPUMEHATbh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI I TPe0Opa3oBaHus
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOJTHO OMNEpUPOBATH TIOHATHEM: TPUTOHOMETPHUYECKOE YpaBHEHHE,
OPUMEHATh  HEoOXOoAMMbIe (OPMYJbl S PEHIeHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUIECKUX YPABHECHU;

MOJIETUPOBATh peajibHble CUTyallMd Ha S3bIKe anreOpbl, COCTAaBIATh
BBIPQKEHHUSA, YPaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, WCCIEI0BATh
MOCTPOEHHBIE MOJIEJIM C UCIOJIb30BAHUEM anmnapara aareOphl.

DOyHKUMH U TPaPUKu:

CBOOOJIHO OTIEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a/1aHusl (PYHKIIUH,
B3aMMHO oOOpaTHble (YHKIIUH, KOMMO3UIMS (QYHKIUHA, Tpaduk QyHKIHH,
BBITIOJHSATH 3JI€MEHTapHbIE peoOpa3oBaHusl rpapuKoB (yHKINNT;

CBOOOJIHO OTEPHPOBATH MOHATHIMH: 00JACTh OMPEICICHUS WU MHOXKECTBO
3HaYeHUH PYHKUUHU, HYyIH (PYHKLINUU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMU: UYETHBIE W HEYETHBIC (QYHKIIHH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBbI U
MUHUMYMBI (QYHKIIMHA, HauOOJbIIEE W HaUMEHbIIEe 3HaYeHWe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJIHO OTEpUPOBATH MOHATUSMU: CTETIEHHAs! (PYHKLUS C HATYypaJbHBIM U
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHON (YHKIUU C HaTypajJbHBIM M IEJIbIM
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nokasaresieM, rpauk KopHsa N-0il creneHd Kak (YHKIMUA OOpaTHOW CTENEHU C
HaTypaJbHBIM TIOKa3aTeNIeM;

OIEepUPOBATh TMOHATUSMHU: JIMHEWHAs, KBaJ[paTHYHAs W JIPOOHO-TMHEHHas
(G YHKIIMHY, BBITIOTHATD 3JIEMEHTApPHOE UCCIIEIOBAHUE U TTOCTPOCHUE UX IPaPUKOB;

CBOOOITHO OMEPUPOBATH TMOHATHSMHM: TIOKa3aTeNbHAS W JIOTapupMuIecKas
GyHKIIMK, UX CBOMCTBA M TpaduKH, HCIONB30BaTh WX TpadUKU ISl peUIeHUs
YpaBHEHUN;

CBOOOIHO OIEpUPOBATh TMOHATHSIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpe/IeICHNE TPUTOHOMETPUYECKHUX (DYHKITMI YHCIOBOTO apryMeHTa;

UCIIONBb30BaTh Tpadukd (QYHKIUM I8  HCCIAETOBAHUS TMPOILIECCOB MU
3aBHCHMOCTEH TP PEIICHUU 33]a4 W3 APYTHX YIEOHBIX MPEAMETOB U peaabHOM
KU3HH, BBIPAXKATH (POpMYySIaMH 3aBUCUMOCTH MEXKITY BETUINHAMU;

Hauyana MmaTeMaTH4ecKOro aHajau3a:

CBOOOIHO OMEPUPOBATH MOHATHUSMHU: apupMETHIECKass U TeOMETpHUECKas
mporpeccusi, 06CKOHEYHO YOBIBAOIIasi T€OMETPHUECKasl MPOTPECCUs, TUHEHHBIN 1
AKCIIOHEHIIUATILHBIN pocT, GopMyra CIOXKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

UCIIOJIb30BaTh TMPOTPECCUU ISl PEIICHHS] PEATbHBIX 3a/ad MPUKIIATHOTO
XapakTepa;

CBOOOIHO OIIEPUPOBATH MTOHATHUSIMH: TIOCIICTOBATEILHOCTD, CIOCOOBI 3aJaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTpaHUYCHHBIC IOCJIEI0BATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXKJICHHUS MaTEMaTUYeCKOro aHajiM3a Kak aHajau3a
OCCKOHEUYHO MAJIBIX;

CBOOOIHO OMNEPUPOBATH TOHATUSIMHU: HENPEPbIBHbIE (OYHKIIMH, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka (yHKIINH;

CBOOOIHO OIepUPOBaTh MOHATHEM: (YHKIUS, HEMpPEpPhIBHAs Ha OTpPE3Ke,
MPUMEHSITH CBOMCTBA HEMPEPHIBHBIX (DYHKITUH IS pEIICHUS 3a/1a4;

CBOOOIHO OIEPUPOBATh TOHATHUSAMH: TIEpBas W BTOpas IPOU3BOJIHBIC
dbyHKIIMH, KacaTtenbHas K rpaduky QyHKINHY;

BBIYHCIISATH MMPOW3BOIHBIC CYMMBI, TIPOU3BECHHUS, YACTHOTO ¥ KOMIIO3HUITUU
IBYX (DYHKIIMM, 3HATH TPOU3BOHBIEC SJIEMEHTAPHBIX (PYHKIUA;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MUECKUI CMBICT MPOU3BOJHOM st
pelIeHus 3aad.

MHoxecTBa U JIOTMKA:

CBOOOAHO  OMEPUPOBATH TOHATHSAMHU: MHOXKECTBO, OIEpalliu  HaJ
MHOXECTBAMU;

UCIIOJIb30BaTh ~ TEOPETHUKO-MHOXKECTBEHHBIM  ammapaT JJisi  ONUCaHUsA
pCATbHBIX TPOIECCOB W SBICHWUW, TPH PENICHWUH 3a]ad M3 JPYyTHX YIeOHBIX
IPEIMETOB;

CBOOOIHO OMEpPUPOBATh MOHATUSIMU: OMPEICICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHEC, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, IOKA3aTEeILCTBO, PABHOCHIIHHBIC
ypaBHEHUS U HEPABEHCTBA.
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K xonmy oOydyenus B 11 kjacce oOydYarolmMMCS TONYYUT CIACAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI MO OTAEJIbHBIM T€MaM paboyell mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOAHO ONEpPUPOBaTH NOHATUSAMHU: HATypajJbHOE M LEJI0E€ YHUCIO,
MHOXECTBA HATYypPAJbHBIX U LEIBIX YHCEJ, MCHOJIb30BAaTh MPU3HAKU AECIUMOCTH
uensix ynces, HOJl m HOK HarypanbHBIX ynceln i pemeHus 3a1a4d, IPUMEHITh
anroput™ EBknmnaa;

CBOOOJIHO OIEpUpPOBATh MOHATHEM OCTaTKa MO MOAYJIO, 3alUChIBATh
HaTypaJIbHbIE YHCIIA B PA3JINYHBIX O3ULUOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOAHO ONMEPUPOBATh MOHATUSIMHU: KOMILJIEKCHOE YHCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHClIa B aireOpandyeckod u
TPUTOHOMETPUYECKON (DopMe, BBIMONHATh apuU(PMETUUECKUE ONEpaluu ¢ HUMU U
M300pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOZHO OMEepUpOBaTh MOHATUSIMU: HPpALMOHAIbHbBIC, TOKAa3aTeIbHbIE U
aorapuMUYECKUE HEPABEHCTBA, HAXOAUTh HMX PEIICHUS C  I[OMOIIBIO
PAaBHOCHJIBHBIX NIEPEXOIOB;

OCYILECTBJISATH OTOOp KOpPHEH TMpH PpPEUIEHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OIEPUPOBaTh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXxomumbie  (DOpPMYJBI  JIsl  pelIeHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATh MOHATUSAMHM: CUCTEMA U COBOKYITHOCTb YpaBHEHHUH U
HEPaBEHCTB, PABHOCUJIbHBIE CUCTEMBI U CHUCTEMbI-CIEACTBUS, HAXOJUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH pPAallMOHAIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarhb pauroOHaJbHBIE, VPpALMOHAJIBHEIE, MIOKa3aTeJbHBIE,
jgorapuMuUecKkue W TPUTOHOMETPUUYECKHE YpaBHEHUSI W  HEPABEHCTBA,
cozepKanme MOAYJIHA U IapaMeTPhL;

IPUMEHSTH rpapuuecKrue METOIbI JUIsl PEeLIEHUs] YpaBHEHUN U HEPABEHCTB, a
TaKKe 3a71a4 C IapameTpamus;

MOJICTUPOBATh pealibHble CUTYyalldd Ha SA3bIKE anreOpbl, COCTABIATH
BBIPDAKECHUS, YPABHEHHUS, HEPABEHCTBA W HUX CHUCTEMBI IO YCJIOBHIO 3aJayH,
MCCJEI0OBAaTh IOCTPOEHHBIE MOJIETM C MCIOJB30BaHUEM ammapaTta aireopsl,
HMHTEPIIPETUPOBATH MMOTYYECHHBIA PE3YJIBTAT.

DOyHKUMH U TPaPuUKu:

CTpOUTh TpaUKH KOMIO3UUMU (DYHKIHMI C I[OMOIIBIO 3JIEMEHTAPHOIO
UCCJICTOBAHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKITUI;

CTPOUTHh TIE€OMETPUUECKHE 00pa3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH;

CBOOOJIHO ONEpPUPOBATh MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX

byHKumii;
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NPUMEHATh (YHKIIUU Ul MOJICITUPOBAHUS M HCCICIOBAHUS pPEaTbHBIX
MIPOIIECCOB.

Hayana matemaTnyeckoro aHajiausa:

UCIOJIb30BaTh MPOU3BOJHYIO JIUISl UCCIIEI0BAaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOJWUTh HauOOJbIlIee M HAUMEHbIIIEE 3HaUCHHs (PYHKLIUN HENPEPBIBHOM Ha
OTpE3KE;

UCTIOJIh30BaTh MPOM3BOJHYIO JUJIsl HAaXOXKACHUS HAMIYUYIIErO PpEIICHHS B
IPUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-9KOHOMUYECKUX, 3a]1a4ax, /I ONpeAeTICHHUS
CKOPOCTH U YCKOPEHUS TpoIiecca, 3aAaHHOT0 (OpMYIION WIH TpaduKoM;

CBOOOAHO OMepUpoBaTh MOHATUSIMHU: TMepBOOOpa3Has, ONpPeAeTIEHHbIN
UHTErpall, HAXOJUTh MEPBOOOpPA3HBbIC SJIEMEHTAPHBIX (QYHKIIUHA U BBIYHCIATH
uHTerpai o ¢popmyne Hororona-JleliOnua;

HAXOJUTh TUIOMIAIN TUIOCKUX (PUTYp U 0OBEMBI TEIT C TOMOILbIO HHTErPaa;

UMETh TPEJCTaBICHUE O MaTeMaTHYeCKOM MOJCIMPOBAHUN Ha TpPUMEpe
coctaBieHus U depeHIInaTbHBIX YpaBHEHHH;,

peliaTh MPUKIAJHBIE 33/1a4d, B TOM YHCIE COIUAIBHO-I)KOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeiCTBaMi MaTeMaTHUYECKOr0 aHaIM3a.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Konrponbnere | - Mpaxririeckue o0pa3oBaTesbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBbI TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUS ¢ 12 1
LIEJIBIM T10Ka3aTesIeEM
3 ApudMeTHuecKnii KOpeHb N-0l CTEICHH. 15 1
WppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas HyHKIHSL. 18 1
Jlorapudmuyeckrue ypaBHEHHUS
5 Tpuronomerpuveckue BoIpaKEHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepoiBabie hynkmuu. [IponsBoaHas 20
9 [ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KUIACC

KouanyecrBo yacoB eKTPOHHbIE
No HaunMeHoBaHue pa3ieioB U TeM (uudpossbIe)
n/n NporpamMmsl Bcero Konrpoaeuuie |- Ilpaxrireckue o0pa3oBaTeibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue QyHKIUN C TOMOIIBIO 29 1
IPOU3BOJHOMN
2 [lepBooOpa3Hast 1 UHTETpaj 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBA
4 WppaunonanbHble, MOKa3aTeIbHBIE U 24 1
norapupMuIecKre HepaBeHCTBA
KommnnekcHble uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 [IOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMAaTU3ALIUs 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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HHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KounuecrBo yacos DJIEKTPOHHBIE
Ne ara udposbie
n/n Tema ypoka Bcero Konrponeuie | Ilpakraacckue f/l[3y‘leHI/[ﬂ :)Iﬁ;)l)al;OBaTem,Hme
padoThI padoThI pecypent
1 MHOxecTBO, Onepauuy Haj 1
MHOKECTBaMH U X CBOHCTBA
2 Juarpammel Diinepa-Benna 1
[IpumMeHeHue TeOpeTUKO-
3 MHOKECTBEHHOI'0 arnmapara JJisl peiieHus 1
3a71a4
Pannonaneabie yncia. OOBIKHOBEHHEIC U
4 JECSITUYHBIE 1POOU, TTPOIIEHTHI, 1
OECKOHEUHBIE TIEPUOUIECKUE JPOOH
Panmonanbubie uyncina. OOBIKHOBEHHBIE U
5 JECSITUYHBIC IPOOH, TIPOIICHTHI, 1
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
6 [Tpumenenue aApoOei 1 MPOIEHTOB AJIs 1
pelieHus NpUKIaaHbIX 3a7a4
- [Tpumenenue apodeit 1 MPOIEHTOB J1JIs 1
pELICHHs TPUKIIAIHBIX 33729
3 JlelicTBUTENbHBIE YKciia. PaluoHaIbHEIE U 1
HppalMoHabHbIC YUCIa
9 ApudmeTrueckue oneparuu ¢ 1
JIEUCTBUTEIILHBIMU YK CIIAMU
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10

Monynb 1eHCTBUTENBHOIO YUCIA U €r0
CBOMCTBa

11

[TpuGnu>kEHHBIE BHIUKCIICHUS], TPaBUIIa
OKPpYTJICHUSA, IPUKHUAKA U OIICHKA
pe3yJibTaTa BIYUCICHUN

12

OCHOBHBIE METO/BI PELIECHUS LIEIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METOABI PELICHHUS LIEIBIX U
JIpOoOHO-pallMOHANBHBIX YPaBHEHHH U
HEPaBEHCTB

14

OcHOBHEIE METOJbI pCHICHU L EJIbIX U
JIpOOHO-pallMOHANIBHBIX YpaBHEHUH U
HEPABEHCTB

15

MHoro4seHsl OT OAHOW MEPEMEHHOM .
Jlenenue MHOrowieHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C I[EJIBIMU
kodpdunmenramu. Teopema Buera

17

Pemenune cucrem TMHENHBIX YPaBHEHUI

18

Pemenue cucrem JIMHEHMHBIX ypaBHEHHUN

19

Marpuia cucTeMbl JUHEWHBIX YPAaBHEHUH.

OnpenenuTesib MaTpUILIbl 2X2, €ro
Ir€OMETPUYECKUN CMBICI U CBOHCTBA,
BBIYMCIIEHUE €0 3HAYEHUS

20

Onpenenmrens MaTpULIBL 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHMCIIEHHE €r0 3HAYCHUS
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21

[IpumeHneHue onpeaenuTens Al PelIeHus
CHCTEMBI TMHEHHBIX YPaBHEHUM

22

Pemenue npukiaaaHbIX 3aa4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemenue npukiIaaHbIX 3a7a4 ¢ IOMOILIBIO
CHUCTEMBI JIMHEHWHBIX YPAaBHEHUN

24

KonrtponeHas pabota: "PanmonanbHbie
ypaBHEHMS U HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX ypaBHEHUIT"

25

OyHKIMS, CIIOCOOBI 3a1aHus QYHKIUU.
B3aumuo oGpaTHbIE PYHKLINU.
Komnosuuus pynkuumit

26

I'padux GpyHKIIUU. DIeMeHTapHbIE
npeoOpa3zoBaHus rpaukoB QyHKIUH

27

O06nacTh onpenesneHuss U MHOXECTBO
3HaueHud pynxuu. Hymm gynkiun.
[TpomexxyTKH 3HaK MOCTOSIHCTBA

28

Yérabie U HEUETHBIC DYHKIINU.
[Tepuognueckue Gpynkuu. [TpomexyTku
MOHOTOHHOCTH (pyHKUIHHU

29

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Hawubonp1iee 1 HauMeHbIIEE 3HAUEHUE
(YHKIIMU HA TPOMEKYTKE

30

Jluneitnas, kBaapaTUIHas U IPOOHO-
TuHeHas QyHKIUT

31

DJIeMEHTapHOE UCCIEAOBAHUE U
MOCTPOEHUE TPaPUKOB ATUX (QYHKIMHA
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DJIeMEHTapHOE UCCIEAOBAHUE U

32 MOCTpOEHHUE TPaUKOB ATHX PYHKIIHI

33 CreneHb ¢ 1eNIbIM MOKa3aTeneM. bunom
HeroToHa

34 CreneHb ¢ 1eNbIM MOKa3aTeneM. buaoM
HeroTtona
CrenenHast pyHKIHS C HATYPaJbHBIM U

35 LebIM IToKa3areiieM. EE colicTBa U
rpadux

36 Konrtponpnas pabora: "CreneHHas
¢ynkuus. E€ coiictBa u rpagux”

37 Apupmerrueckuii KOpeHb HaTypaabHON
CTEIIEHU U €r0 CBOWCTBA

38 ApudmeTrueckuil KOpeHb HaTypajJbHON
CTEIEHU U €ro CBOMCTBA

39 [Tpeo6Gpa3oBaHMs YHCIOBBIX BBIPaKECHUIA,
COZIeprKallUX CTETIEHU U KOPHHU

40 [TpeoOpazoBaHus YK CIOBBIX BHIPAKEHUH,
COZIep>KaIlUX CTETeHU U KOPHU

41 [TpeoOpazoBaHus YN CIOBBIX BHIPAKEHUH,
COZIepKaINX CTEIIEHN U KOPHU
HppannoHansHele ypaBHeHUA. OCHOBHBIE

42 METO/bl PEIIEHUS UPPALIMOHATbHBIX
YpPaBHEHHI
HppaunoHanbHble ypaBHeHUS. OCHOBHBIE

43 METObl PEILIEHUS UPPALIMOHAIbHBIX

YpaBHEHUI
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HppannoHansHele ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEIICHHS UPPAIMOHAIBLHBIX
YpaBHEHUI

45 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUN
WppallMOHATFHBIX YpaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN
MppalMOHAJBHBIX YpaBHEHU I

47 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUH
MppalMOHAJIbHBIX YPaBHEHUI

48 PaBHOCHITEHBIE TIEPEXO/IBI B PEIICHUH
MppallMOHATBHBIX YPaBHEHUI
CaoticTBa 1 rpaduK KOpHS N-OH CTEICHU

49 KaK (yYHKIIMH OOpAaTHOM CTENEHH C
HaTypaJbHBIM IOKa3aTeIeM
CaoiicTBa u rpaduk KOpHS N-0if cTerneHn

50 Kak GyHKIIUA OOpaTHOM CTEMEHH C
HaTypaJIbHBIM [TOKa3aTeIeM
KonTtposnpHas pabora: "CoiicTBa 1

51 rpaduK KOpHsI N-0i CTENeH .
Upparmonansubie ypaBHeHUs"

59 CrereHb ¢ pallOHAJIBHBIM MTOKA3aTeJIEM U
e€ CBOMCTBa

53 CreneHp ¢ pallMOHAJIbHBIM IIOKa3aTelIeM U
e€ cBoMcTBa

54 CreneHb ¢ pallMOHAIbHBIM IIOKA3aTEIEM U
e€ cBolCTBa

55 [TokazarenbHas pyHKIUS, €€ CBOICTBA U

rpadux
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Ucnonb3oBanue rpaduxa GyHKIHM 1715

56 . 1
peleHus: ypaBHEeHU

57 Hcnonb3oBanue rpaduka GyHKIAM 1715 1
pEILIeHNs] YpaBHEHUU
[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC

58 METO/Ibl PELICHUS TTOKA3aTEIbHBIX 1
YpaBHEHUI
[Toka3zaTenbHble ypaBHeHHs. O CHOBHBIE

59 METOIbl PeIIeHus TOKa3aTEeNbHbIX 1
YpaBHEHHUI

OKazartelibHbIe ypaBHeHHs. OCHOBHbBIC

I1 y 0)

60 METOJIbI PEIICHHSI TOKa3aTeIbHBIX 1
YpaBHEHHI

61 KonTpomnbHas padora: "[lokazaTenbHas 1
¢byukuus. [TokazarenpHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTa norapudma 1

orapudm gucna. CoiicTsa sorapudma

63 JI C 1

64 Jlorapudwm uncna. CoiicTBa sorapudma 1

65 ECATUYHBIC U HATypaldbHbIC JIOTapU (MBI 1

y

66 JlecATUYHBIC U HATYPAJILHBIE JIOTapU MBI 1

67 [IpeobGpazoBaHue BhIpaKEHUIH, 1
coieprKaIuX Jorapudmbl

68 [IpeobpazoBanre BEIpaKEHUIH, 1
cofieprKaIuXx Jorapudmbl

69 [IpeobpazoBaHre BEIPAXKCHHUI, 1

coieprKaIuX JorapudmMbl
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Jlorapudmuueckas ¢pyHkuus, e€ cBoiicTBa

70
U rpaduk

71 Jlorapudmuueckas ¢pyHkmus, e€ cBoiicTBa
U rpadux

79 Hcnonp3oBanue rpaduka GyHKIUH IS
pEILICHNS YpaBHEHUU

73 Hcnonb3oBanue rpaduka GyHKIAM 715
peleHus: ypaBHEeHU
Jlorapudmunueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PELICHUS
Jorapu(pMUYECKUX ypaBHEHUH
Jlorapudmuyeckue ypaBHEHHUS.

75 OCHOBHbBIE METO/IbI PEIICHUS
Jorapu()MUYECKUX YpaBHEHUH
Jlorapudmuyeckue ypaBHEHHUS.

76 OCHOBHbIE METOBI PELICHHS
Jorapu(pMUYECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IBI B PELIECHUN
Jorapu(pMUYECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE IEPEXO/IBI B pELIEHUN
Jorapu(pMUIECKUX YpaBHEHUH
Kontponeshas pabota:

79 "JlorapudmMuueckast QyHKITHUS.
Jlorapudmuueckue ypaBHeHUS"

80 Cunyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC
YHCJIOBOIO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC

YHUCJIIOBOI'O apryMmeHTa
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ApKCHHYC, apKKOCHHYC 1 apKTaHT€HC

82 YKCIOBOIO apryMeHTa

83 ApKCHUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOIO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

84 olpesieNIeHe TPUTOHOMETPUUECKUX
(YHKIMI YU CIOBOT0O apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

85 OIpeeNeHr e TPUTOHOMETPHUECKUX
(byHKIMI YMCIIOBOrO aprymeHTa

86 OCHOBHbIE TPUTOHOMETPHYECKHE
bopMmyibl

87 OCHOBHbIE TPUTOHOMETPUYECKHE
hopMyJIBI

88 OCHOBHbIE TPUTOHOMETPHYECKHE
bopmyIbl

89 OCHOBHbIE TPUTOHOMETPHUECKHE
(bopMmyibl

90 [TpeoOpazoBaHue TPUTOHOMETPUIECKIX
BBIPAKECHUU

01 [Tpeo6pa3oBaHe TPUTOHOMETPUUECKUX
BBIpXKEHU

92 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI

93 [Tpeo6pa3oBaHye TPUTOHOMETPUUECKUX

BBIpXKEHU
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Pemenue TpuroHoMeTpUYECKUX

94 .
ypaBHEHUI

95 PerieHre TpUTOHOMETPUYECKUX
YpaBHEHHI

96 Perenne TpUroHOMETPUYECKUX
YpaBHEHUI

97 PerieHre TpUrOHOMETPUYECKUX
YpaBHEHHUI

98 PerieHne TpuroHOMETPUIECKIX
YpPaBHEHHI

99 Perienne TpUroHOMETPUYECKUX
YpaBHEHHUI

100 PerieHre TpUrOHOMETPUYECKUX
YpaBHEHHI
KonTtponsHas pabota:

101 "TpUTrOHOMETPUYECKHE BBIPAXKEHUS U
TPUTOHOMETPUUYECKUE yPaBHEHUS "
[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS

102 rocJieIoBaTeIbHOCTEH. MeTon
MaTEeMaTHYECKOW WHYKIIHH
MOHOTOHHBIE U OTPaHUYCHHbBIE

103 nocJyieqoBaTeapbHOCTH. MicTopHs aHanu3a
0ECKOHEYHO MalIbIX

104 ApudmeTrueckas Iporpeccus

105 ['eomeTrpuueckas mporpeccust

106 beckoneuHo yOpIBaroIas reoMeTpuyeckas

porpeccust
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CymMma 6eckoHeuHO yObIBaromeit

107 reOMEeTPUYECKOM Mporpeccuu

108 JIuHEelHbIN U 5KCITOH CHIIMAIbHBIN POCT.
Uucno e. Dopmyia CIOKHBIX MPOLIEHTOB

109 JIMHENHBIA U SKCIIOHCHITUAJIBHBIN POCT.
Yucio e. DopMysa CIOKHBIX IPOLEHTOB
Hcnonb3oBaHne Nporpeccuu s

110 pElIeHHsI peabHbIX 3a/1a4 MPUKJIATHOTO
XapakTepa

111 KonTponsHnas pabdora:
"[TocenoBaTeIbHOCTH U MPOrpecCcun”

112 HenpepbiBHbIE (YHKIIMKM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB
byHKIUN

114 CaoiicTBa QyHKIHI HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoticTBa PyHKITMH HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTo HHTEpBAJIOB JJIsl PEIICHUS
HEPaBEHCTB

117 MeToz MHTEpBaJIOB JJIsl PEIIEHUS
HEPaBEHCTB

118 MeTon MHTEpBaJIOB /JIsl PELICHUS
HEPaBEHCTB

119 IIpumeHeHne CBOMCTB HENPEPBIBHBIX

GYHKIUN 17151 pereHus 3a1a4q
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IIpumeHeHue CBOMCTB HENPEPBIBHBIX

120

GYHKIUH 111 peleHus 3a1a4
epBasi ¥ BTOpast MpOU3BOAHBIC (DYHKITMH

121 I1 y

122 Ornpenenenne, reOMETPUIECKUNA CMBICTT
MPOU3BOIHOU

123 Onpenenenne, GU3NIECKAN CMBICIT
MIPOU3BOTHOM

124 VYpaBHEHUE KacaTeNbHON K rpaduky
byHKIIUN

195 YpaBHEHUE KacaTeIbHOH K rpaduKy
GyHKIIUN

126 [Tpon3BoaHBIE STIEMEHTAPHBIX (DYHKITHIA

OU3BOJIHBIE PJIEMEHTAPHBIX (PYHKIIHIA

127 IT y

128 [IpousBoaHast CyMMbl, TPOU3BEACHHUS,
YaCTHOT'O ¥ KOMITO3UITUU () YHKIIAHA

129 [IpousBoaHast CyMMbl, TPOU3BEACHUS,
YaCTHOTO ¥ KOMIIO3UITUU (YHKIIHIA

130 [TponsBoaHast CyMMBI, TPOU3BEACHUS,
YaCTHOT'O U KOMITO3UITUHU () YHKITHHA

131 KontponeHas pabora: "[Iponszsonnas"

132 [ToBTOpeHue, 0000IICHHE,
cucteMmaTu3aius 3HaHui: "YpaBHeHusa"

133 [ToBTOpenue, 0000IICHNE,
cucrtemaTu3anus 3Hanui: "OyHkun"

134 Hrorosast kKoHTpOJIbHAS paboTa

135 Wrorosast KoHTposIbHAS paboTa
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136 [ToBTOpenue, 0000IICHNE,

cucTeMaTu3anusa 3HaHun

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136

10
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11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KonTtpoJbHbie
Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3YyYCHUA

DJIeKTPOHHBIE
ungposbie
oOpa3oBaTejibHbIE

pecypcnl

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb U O3KCTPEMYMBI

IIpumenenne nponu3BOIHON K
UCCJIEIOBAHNIO (PYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

IIpumeHeHre TPOU3BOAHOM K
HCCJIENOBaHUIO QYHKIIUN Ha
MOHOTOHHOCTh M 9KCTPEMYMBI

[IpumeHenne Npon3BOAHOM K
UCCIeI0OBaHNIO (QYHKIMNA Ha
MOHOTOHHOCTb U AKCTPEMYMBI

[IpuMmeHenue Nponu3BOIHON K
YCCIIeIOBAHUIO (DYHKLUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumenenne npou3BOIHON K
HCCJIEIOBAHNIO (PYHKLIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

Haxoxnenue HanOoNbIIErO U

HAaUMEHBIIEr0 3Ha4YCHUS HENPEPhIBHON

(GYHKIIUHM Ha OTpe3Ke
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Haxoxnenne HanOOnbIIEro 1
HaMMEHBIIIET0 3HAYCHHS HEPEPHIBHOM
(bYHKIIUHM Ha OTpe3Ke

Haxoxnenne HanOONbIIErO U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GyHKIMM Ha OTpe3Ke

10

Haxoxxgenne HanOOIbIIEro U
HaMMEHBIIIET0 3HAUCHHS HEMPEPHIBHOM
(YyHKIMM Ha OTpe3Ke

11

Haxoxnenue Hanbonpuiero u
HAaUMEHBIIIEr0 3HaYCHUS HepPEepPhIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOnbIIEro U
HaWMEHBIIIETO 3HAYCHHS HEMPEPHIBHOM
(GYyHKIMM Ha OTpe3Ke

13

ITpumeHeHre TPOU3BOAHOM IS
HaXO0XKJIEHUSI HAWJIYYLIErO PEIECHUs B
MPUKIIAIHBIX 33a/1a4ax

14

[IpumeHnenre Nponu3BOAHOM ISt
HAaXO0XKJIE€HUS HAWITYYLIEro PEIICHHs B
MPUKJIAIHBIX 33/1a49aX

15

IIpumeHenre TPOU3BOAHOM IS
OMpeIeNICHUs] CKOPOCTU U YCKOPEHUSI
nporecca, 3aJJaHHOro (hOpMyYJIOH HIIn
rpagukom

16

[Ipumenenne npon3BOIHON A1
OIIpe/IeNIeHHs] CKOPOCTU U YCKOPEHHUS
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npoiecca, 3aJaHHOro (GOpMYJION WITH

rpagukom

17 Kommnosumus GpyHkImi

18 Komnosunus Gpyakunii

19 Komnosunus Gpyakunit

20 I'eomerpuyeckue o0pa3sl ypaBHEHUH Ha
KOOPJAMHATHOM IJIOCKOCTH

21 I'eomerpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPAMHATHOM MJI0CKOCTH

99 Kontponbshas pabora: "Mccnenoanue
(GYHKIMH ¢ TOMOLIbIO IPOU3BOAHON"

23 [TepBooOpa3Has, OCHOBHOE CBOWCTBO
MepBOOOPa3HBIX
[TepBooOpa3HbIe IIEMEHTaPHBIX

24 ¢byukumii. [IpaBuna HaxoXIeHUS
1epBoo0pa3HbIX
[TepBooOpa3HbIe ATEMEHTAPHBIX

25 ¢bynkuuii. [IpaBuina HaX0XIEHUS
1epBoo0pa3HbIX

26 HuTerpan. I'eoMmeTprudecKkuii CMbICIT
UHTerpaa

97 Brruncnenue onpeaeiaéHHOro MHTErpana
no popmyne HeroTona-JIeliOnuma

28 Brruucnenne onpenesnéHHOro nHTerpana
o opmyne Herotona-Jleitouuma

29 [IpumeHenue nHTErpaia amis

HaXO0XXJIEHUS TUIOMIAEH TIIOCKUX (GUryp
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[Ipumenenue unTerpana s

30 HaxO0XJeHUs 00bEMOB reOMETPUYECKHUX
TeN

31 [Ipumeps! pemienuit nudpepeHuanbHbIX
YpaBHEHHI

39 [Tpumeps! pemennii audepeHnnanbHbIX
YPaBHEHU I
Matematudyeckoe MOJIeIMPOBaHUe

33 peasIbHBIX MPOIECCOB C TOMOIIIBIO
muddepeHmanbHbIX ypaBHEHUH

34 Kontponwsnas pabora: "llepBooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUU, HX
CBOMCTBA M rpauKu

36 Tpuronomerprueckue GpyHKIHH, UX
cBoMcTBa U rpaduKu

37 Tpuronomerpuueckue GpyHKINH, UX
CBOMCTBa U rpaduKu

38 Tpuronomerprueckue QyHKIIMH, UX
CBOMCTBa U rpapuKu

39 Tpuronomerpuueckue QyHKIUHU, HX
CBOMcTBa U rpaduKu
OTOOp KOpHEH TPUTOHOMETPUIECKUX

40 ypaBHEHHH C TOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUUYECKUX

41 YPaBHEHHI C IOMOIIBIO

TPUTOHOMETPUUYECKON OKPY>KHOCTH
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OTOOp KOpHEH TPUTOHOMETPUIECKUX

42 YPaBHEHHH C MTOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU
OTOOp KOpHEH TPUTOHOMETPUIECKUX

43 YPaBHEHHI C TOMOIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenne TpuroHoMeTpuYECKUX
HEpaBEHCTB

45 Pemienne TpUroHOMeTpUYECKUX
HEpPaBEHCTB

46 Pemenue TpuroHoMeTpuyECKuX
HEPaBEHCTB

47 Pemienne TpUroHOMETpPUYECKUX
HEpaBEHCTB
KonTtponbshas pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHUH.
Tpuronomerpuyeckrne HepaBeHCTBA"

49 OCHOBHBIE METO/BI PELICHHUS
[TOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PELICHUS
IIOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELICHUS
II0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/BI PELICHUS
[10Ka3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHHUS

Jorapu(MUYECKIX HEPaBEHCTB
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OcHOBHEIE MCTO/bI pCUHICHUA

>4 jorapupMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOJIbI PELICHUS
norapupMUIECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB
57 OCHOBHBIE METOJIbI PELICHUS
UppalMOHaJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PELICHUS
MppaLMOHAIILHBIX HEPAaBEHCTB
59 OCHOBHBIE METO/IbI PELICHUS
UppalMOHAJIbHBIX HEPABEHCTB
50 OCHOBHBIE METOJIbI PELICHUS
MppaLMOHAIILHBIX HEPABEHCTB
61 I'padmaeckue MeToAbI penieHUs
MppaIoHabHBIX YPaBHEHUN
62 I'paduueckre MeTobI penieHus
WppaLMOHAIILHBIX YPaBHEHUH
63 I'paduueckre MeTobI perieHus
MOKa3aTeIbHBIX YPaBHEHUH
64 I'paduueckue MeTobl penieHus
MOKA3aTEeIbHBIX HEPABCHCTB
65 I'paduueckre MeTobl perieHus
Jorapu(MUYECKUX ypaBHEHHUI
66 I'paduueckre MeToabl penieHus

norapu(MUIECKUX HEPABEHCTB
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67

I'paduueckue MmeTobl pemieHus
Jorapu(GMUYECKIX HEPaBEHCTB

68

I'paduueckue MmeTobl pemeHus
MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX
YpaBHEHHI

69

I'padmaeckue MeTOABI pelICHUS
MOKA3aTeNBHBIX U JIOTapH (PMUIECKIX
YPaBHEHUI

70

I'padmueckue METOABI pELICHUS
MOKa3aTENbHBIX U JIOrapu(PMUIECKUX
HEpPaBEHCTB

71

I'padmueckue MeToab!I pelIeHNs
[IOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
HEPABEHCTB

72

Kontponsnas pabora:
"UppauronanbHble, MoKa3zaTeabHbIE U
norapupMudeckie HepaBeHcTBa "

73

KommnekcHble uncna. Anredpanueckas 1
TPUTOHOMETpUYecKas (OpMBbI 3aITHCH
KOMIUIEKCHOI'O YK cia

74

Kommuiekcuble uncna. Anredpanyeckas u
TpUTOHOMETpUYecKask GOpMBbI 3aKcu
KOMILJIEKCHOT'O YK cia

75

ApudmeTnueckue oneparmu ¢
KOMIIJICKCHBIMH YHCJIaMU

76

ApudmMeTnueckue orepaiuu ¢
KOMIUIEKCHBIMU YHCTIAMH
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N3o6pakeHrne KOMIUIEKCHBIX UM CEN Ha

77 KOOPJIMHATHOM MJIIOCKOCTH

78 N3006paxeHne KOMIUIEKCHBIX YHCel Ha
KOOPAMHATHOM MIIOCKOCTH

79 ®opmyisia Myaspa. Kopau n-oii crernenu
13 KOMILUJIEKCHOTO YKciia

80 ®opmyna Myaspa. Kopau n-oii ctenenun
U3 KOMILJIEKCHOI'O Yuca
[IpumeHeHne KOMITJIEKCHBIX YHCel IS

81 peieHus: GU3NYECKUX U T€OMETPUYECKUX
3a1a4y

82 KonTtponbsnas padora: "KomriekcHbie
yucna"

83 HatypasbHhble u niensle uncia

84 HartypanbHble u 1enble yncnia

85 [IpumeHeHne Npu3HaKOB JETUMOCTH
L[ENTBIX YU CeN

86 [IpuMeHeHn e NpU3HAKOB JENUMOCTH
LETBIX YHCeN

87 [IpumeHeHne npU3HAKOB J1ETMMOCTH
nenbix yucen: HOJ u HOK

88 [IpumeHeHue npu3HaAKOB J1ETMMOCTH
nenbix yucen: HOJ u HOK

89 [IpumeHeHue NpU3HaKoB JETUMOCTH
LEJIBIX YUCEJI: OCTaTKU [0 MOAYJIO

90 [IpumeHeHue NpU3HAKOB J1ETMMOCTH

LEJIBIX YUCCII: OCTAaTKU IO MOAYJIFO
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91

[IpumeHeHune NPU3HAKOB AEITUMOCTH
LIEJIBIX YHCEIN: anropuT™ EBknuaa s
pelieHus 3a/1a4 B IeJIbIX YUcliax

92

KonTponwsnas padora: "Teopus menbix
yucen"

93

Cucrema 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBHS

94

Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBbI-
CIIEACTBUS

95

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH PAllMOHAIBHBIX
YpaBHEHHI

96

OCHOBHBIE METO/BI PELICHUSI CUCTEM U
COBOKYITHOCTE! UPPALMOHAIIbHBIX
YpaBHEHHI

97

OCHOBHBIE METO/IbI PELICHUS] CUCTEM U
COBOKYITHOCTEW IMOKa3aTEIbHbBIX
YPaBHEHU I

98

OCHOBHBIE METO/IbI PELIEHUS] CUCTEM U
COBOKYITHOCTEHN MOKa3aTeIbHBIX
ypaBHEHUM

99

OcHOBHEIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pmMuueCKuX
YpaBHEHHI
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100

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH J1orapu(mMuyecKux
YpaBHEHHI

101

[IpumeHeHne cucTeM K pereHuo
MAaTeMAaTUYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyHBIX 00acTel HAYKH U peabHOM
YKU3HM, NHTEPIPETALMS TOTyUYEHHBIX
pe3yabTaTOB

102

[IpumeHeHue cucTeM K peleHuo
MaTeMaTUYeCKHX 3aJ1a4 U 3a7a4 U3
pa3IMuHBIX 00acTel HAYKHU U peasibHOM
JKU3HM, HHTEPIPETALMS 1OJYYEHHBIX
pE3yJIbTaTOB

103

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJ1ay ¥ 3a7a4 U3
pa3IMUYHBIX 00IacTel HAYKH U peabHOM
JKW3HU, UHTEPIPETALHS MOJTYYEHHBIX
pe3yabTaTOB

104

KonTtponbHas padota: "Cucremsl
paloHaIbHbIX, UPPALMOHAIBHBIX
[IOKa3aTeJIbHBIX U JIOrapu(pMUUECKUX
ypaBHeHU"

105

PanmonanbHbie ypaBHEHUS C
napaMeTpaMu

106

PanmonanbHbIe HEpaBEHCTBA C
rnapamMeTpamMmu

107

PamuonanbpHbIE CHCTEMBI C mapamMeTpamMu
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WppannoHanpHble ypaBHEHHUS,

108 HEPAaBEHCTBA C NapaMeTpamMu

109 UppanmoHaibHbIe CUCTEMBI C
rapaMeTpaMu

110 [TokazarenbHble ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

111 [TokazatenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHUS,
HEpPaBEHCTBA C IMapaMeTpamMu

113 JlorapuhmMudeckme CUCTEMBI C
napameTpaMu

114 TpUroHOMETPUUECKUE YPABHEHUS C
rapaMeTpaMu

115 TpuroHomerpuyeckrue HepaBeHCTBa C
rnapameTpamu

116 TpUTrOHOMETPUUYECKUE CUCTEMBI C
rapamMeTpamu
[TocTtpoenue u uccienoBanue

117 MAaTEMAaTUYECKUX MOJIEJIEN pealIbHbIX
CUTYyallid C MOMOILBIO YPaBHEHUH C
napameTpaMu
[TocTtpoenue u uccienoBanue

118 MAaTEMAaTUYECKUX MOJIEJIEN pealIbHbIX
CUTYallMil C TOMOLIBIO CUCTEM
YPaBHEHHMI C mapaMeTpaMu

119 ITocTpoeHue u ucciienoBaHue

MaTEMATUYCCKUX MOI[CJ'ICI\/JI pCaIbHBIX
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CUTYyalllidl C MOMOILBIO CUCTEM
ypaBHEHU ¢ TapamMeTpamMmu

KonTtponbshas pabota: "3agaun ¢

120 .
napamMeTpaMu

121 [ToBTOpEHUE, 0000IICHHE,
cucTeMaTu3anus 3HaHul: "Y paBHeHUs"

122 [ToBTOpEeHue, 0600IICHNE,
cucreMaTu3ainus 3HaHuil: "YpaBHeHu"
[ToBTOpenue, 0600IeHNHE,

123 cucTeMaTu3alus 3HaHui: "Y paBHEHMUS.
Cucremsl ypaBHeHU"

124 [ToBTOpEHUE, 0000IICHHE,
cucteMatu3anus 3HaHui: "HepaBenctsa"

125 [ToBTOpenue, o606mIeHNME,
cucrteMatu3anus 3HaHuii: "HepaBenctea"

126 [ToBTOpEHUE, 0000IICHHE,
cucreMaru3anus 3HaHui: "HepaBenctsa"
[ToBTOpEeHue, 0600IICHNE,

127 cucteMmatu3zanus 3HaHuil: "[IponsBogHas
u e€ npumMeHenue"
[ToBTOpEHue, 0600IICHNHE,

128 cuctemaTu3anus 3Hanuii: "TIpousBogHas
u e€ npuMeHeHue"
[ToBTOpenue, 0600mICHNHE,

129 cucrteMmatuzanus 3HaHuii: "[IponsBogHas

u €€ npuMeHeHue"
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[ToBTOpenue, o606mIeHNME,

130 cucTeMaTH3anus 3HaHui: "MHTerpan u 1
ero npuMeHeHue"

131 [ToBTOpeHue, 0600MIICHNHE, 1
cucreMaTu3anus 3HaHui: "OyHkaun"

132 [ToBTOpenue, 06o00IICHMHE, 1
cucremMaTu3anus 3Hanuii: "Oynxknun"

133 [ToBTOpEHue, 0600IICHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkaun"

134 Wrorosas koHTpoJbHAs paboTa 1 1

135 Hrorosast KOHTpoJIbHAS paboTa

136 [ToBTOpEHue, 0606H16HI/IUC, 1
CHCTEMAaTU3alNs 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI JJIA
YYEHUKA

Maremaruka: anre6pa 1 Hayajla MaTeMaTUYECKOro aHau3a,
T€OMETPHUSI.

Anrebpa W Hayajga MaremaTuuyeckoro anammza, 10-11
knaccel/ Anumos 111A.,

Konsirun FO.M., TkaueBa M.B. u npyrue, AKIHOHEpPHOE
00I11eCTBO

«HB,H&TCJIBCTBO «HpOCBeHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI J1JIA
YUUTEJIA

AnreOpa u Hayajga MaTeMaTHYECKOTO aHAJIN3a
10—11 xJiaccer

Meroauueckue pekoMmeHaanuu K yueOnuky I A.
AnuMoBa.

INHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCHI U
PECYPCBI CETU HHTEPHET

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D=17
ysclid=Imlo84bl15125284292 https://znanio.ru/media/perechen-
tsor-i-eor-po-matematike-

27135067?ysclid=Imlo9hc4yd258492815
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