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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbiii Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHAIN3a» SBISETCS
OIHUM M3 Hauboyiee 3HAYUMBIX B MPOTrpamMMe CpPEIHEro oOIero oOpa3oBaHuf,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IpYyroi CTOpOHBI, (POpMUPYET
JIOTUYECKOE W a0CTPAKTHOE MBINIJICHUE O0YyJaroNIMXcs Ha ypOBHE, HEOOXOMMOM
JUIL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UCTOPHH, CIOBECHOCTH U JAPYTUX
JUCIMIUIMH. B paMkax maHHOrO y4yeOHOro Kypca oOydaroIiuecs OBIJIAJE€BaOT
YHHMBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykH, KOTopas (OpMyIUpyeT CBOU
TOCTHUKEHUS B MAaTEMaTU4YeCKOU popme.

VY4eOHbIi Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHaln3a 3aKiIa/lbIBacT
OCHOBY [UIsl YCIICITHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XUMHH, OHMOJOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHUUN Pa3BUTUSI SKOHOMUKHU U OOLLECTBEHHON JKU3HH,
NO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJIA JlajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHHEe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMH KOHCTPYKIHUSMHU aireOppl M MAaTeMaTHYEeCKOTO aHalu3a pa3BHUBACT
YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOILIBIO MHAYKIMHM U pacCykKaaTh NEAYKTUBHO, HUCIIOJIb30BATh
00001IeHNe W KOHKPETH3alMI0, abCTparupoBaHME M aHAJIOTHIO, (HOpMHpYeT
KpEaTUBHOE U KPUTHUYECKOE MBIIIIICHUE.

B xome u3yuenus yueOHOro kypca «Anredpa u Hayada MaTeMaTHUYECKOTO
aHaJIn3a» O0ydYaroluecs IMOIy4aroT HOBBIM ONBIT PEIICHUs MPUKIAAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MOCTPOEHUS] MaTEMATUYECKUX MOJENEH peajbHbIX CUTYyalUi,
UHTEPIPETAllud  TOJYYCHHBIX  PELICHHH, 3HAKOMSTCS €  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEl B TMpHUpPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIMMUCS MaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc 001azaeT 3HAYMTEIbHBIM BOCIUTATENIBHBIM IOTEHIMAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIIMN
(GbOpMUPOBAHNIO HAYYHOTO MHPOBO33PEHHS, TaK W uepe3 CHelUuPuKy ydeOHOU
JESTENIbHOCTH, TpeOylomeld MpOJODKUTENbHON  KOHLEHTPAllud BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, AaKKypPaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yJibTart.

B ocnoBe metomuku oOyuenus anreOpe M HauyajgaM MaTeMaTUYECKOTO
aHaJn3a JEKUT ACSITEIbHOCTHBIN NMPUHIUI 00yUYeHHUS.

B crpykrype yuebHOro kypca «Anredpa M Hayajia MaTeMaTUYECKOTO
aHaJIN3a» BbIAEIECHBI CIEAYIOUINE COAEpPKATEIbHO-METOANUECKHE TUHUM: «Hucna
U BBIYUCIIECHU», «DyHKINU U rpapukn», «YpaBHEHUs U HepaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEIHHO-METOINYCCKHE JIMHUM H3YYalOTCs Ha TPOTSDKCHUHM JBYX JIET
oOy4yeHMsI Ha YpOBHE CpEIHEro OOILIero 00pa30BaHMs, €CTECTBCHHO JIOMOJIHSIS
Jpyr Apyra W MOCTENCHHO HACHIIASCh HOBBIMU TEMaMU U pasjeiiaMu. JlaHHBIH
y4eOHBIA KypC SIBIISICTCS HMHTEIPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHNEe HECKOJIbKMX MAaTeMaTHYeCKMX IUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MAaTEeMAaTHYCCKUN aHaIM3, TEOPUS MHOXKECTB, MaTeMaTH4YeCKas
noruka W Apyrue. Ilo mepe Toro kak oOyudaroliuecs OBJaIeBalOT Bcé Ooliee
IIMPOKUM MATEMATHICCKUM aIlliapaToM, Y HHX TOCJICI0BATEIIbHO POPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTHh MAaTeMAaTHYECKyI0 MOJENIb pPeabHOU
CUTYaIluH, TIPUMEHATh 3HAHWS, MOJydEeHHBIC TTPH M3YyYSCHUH YIeOHOTO Kypca, s
pEeIICHHs] CAMOCTOSTEIBHO C(HOPMYTUPOBAHHON MAaTEMAaTHYSCKON 3a/1a4M, a 3aTeM
UHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenpHO-MeTOIMYeCKass JTUHHS «Uuclia U BBIYUCIICHUS 3aBepIiacT
(GbopMUpOBaHHUE HABBIKOB UCIOJIL30BAHUS JACHCTBHTEILHBIX YHCEN, KOTOpOEe OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 001ero oopasosanus. Ha ypoBHe cpeanero oomiero
oOpa3oBaHusi 0ocob0e€ BHUMaHHE ynensercss (OPMHPOBAHHUIO  HABBIKOB
palMOHAILHBIX BBIUYUCIICHUH, BKJIFOYAIONIMX B CeOs HMCIIOJb30BAaHHE PA3THMUHBIX
dopM 3amucH 4YHClia, YMEHHUE JeNIaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCJICHHSI, OIICHUBATh YWCJIOBBIC BBIPAXEHUS, PabOTaTh C MaTeMaTHYSCKUMHU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOIIUMCS MHOXECTBA HATYpaJIbHBIX, IICIIBIX,
palMOHAILHBIX M JICUCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIGKCHBIX 4YHCEII. B Ka¥JIoM H3 O3TUX MHOXECTB pPaccMaTpUBAIOTCS
CBOWCTBCHHBIE €My crenuduueckne 3aJaddl W OIepalWu: JeJICHHE HaIlelo,
OIIEpPUPOBAHME OCTAaTKaMH HAa MHOXXECTBE IICJIbIX YHCEJ, OCOObIe CBOWCTBA
palMOHAILHBIX ¥ MPPALMOHATBHBIX YUCEN, apU(PMETHUCCKIE ONCPAIIUH, & TAKKE
U3BJICUCHUE KOPHS HATYPaJbHOW CTENCHH HAa MHOYKECTBE KOMIUICKCHBIX YHCEII.
brnarogapss mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIIOJIb3YeMbIX YHUCEel H
3HAaKOMCTBY C BO3MOXKHOCTSIMH WX TPUMEHEHUS ISl PEIICHUS Pa3IUYHbBIX 3ajad
dbopMupyeTcss TPEACTaBICHUE O CIMHCTBE MATEMAaTHKU KaK HayKd U €€ poiH B
MOCTPOCHUH MOJIEJICH pPEabHOTO MHpPA, HIMPOKO HCIOJB3YIOTCS 000O0IICHUE U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHS W HEPABCHCTBA» PEATM3yeTCs Ha MPOTSIKEHUH BCETO
oOy4eHHsT Ha ypOBHE CpeAHEero oO0Iero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pasaene [IporpamMmbl TPEAYCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3yabTare OOydaroliuecs OBJIQJCBAIOT PA3IMYHBIMH  METOJIAMHU  PEIICHUS
palvoHaIbHBIX, HPPAIMOHATBHBIX, TIOKA3aTEIBbHBIX, JIOTAPUPMUUICCKUX H
TPUTOHOMETPHUYECKUX YpPaBHCHWU, HEPaBEHCTB W CHCTEM, a TakKe 3ajad,
coJlepkamux mapaMeTpbl. [loydeHHBIE YMEHHWS IMUPOKO HCIIOJIB3YIOTCS TIPH
UCClieIOBaHNKM (QYHKIIMKA C TIOMOINBIO MPOU3BOTHOMN, MPH PEHICHUN MPHUKIATHBIX



3a/la4 U 3a]1a4 Ha HaXO)K/IeHWEe HauOOJIbIIMX U HAaUMEHbIINX 3HAYECHUN (YHKIUU.
JlanHast copepkaTenbHas JIMHUS BKIIOYAET B ce0sl Takke (OpMUPOBaHHE YMEHUN
BBIMOJHATH  pacu€rel 1o  QopmyinaMm, IpeoOpa3oBaHHs  pallMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHHM, a TaKXe BBIPAKEHUH,
COJlepKalMX CTerneHu u Jjorapudmel. brarogaps u3yudeHuio anreOpandecKkoro
Marepyana IPOUCXOJMUT  JAJbHEWIIEE  pPa3sBUTHE  AITOPUTMHUYECKOIO U
a0CTPaKTHOrO MBILUIEHHUS OOy4aromuxcs, GOpMUPYIOTCS HABBIKM AETyKTUBHBIX
paccyxaeHuid, pabOTBl €  CHMBOJBHBIMU  (OopMamMu,  MIpPEACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BHUJE PABEHCTB M HEPABEHCTB. AnreoOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBI JJIi pELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HAIVAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKHU.

CopepxxarenpHo-MeTOoMYeckass JUHUSA «DYyHKIMM U TpadhuKu» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEIbHOCTh U3YUeHUsl MaTepruaiia. Vi3yueHue CTeneHHou,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMM, UX CBOWCTB
U rpadUKOB, UCIOJIb30BaHUE (DYHKUMU JUIS pelIeHus 3a7ad U3 Jpyrux y4eOHbIX
IPEIMETOB U PEANBHON KU3HH TECHO CBA3aHO KaK ¢ MaTEMAaTUYECKUM aHAIM30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. lIpu 3TOM O0sblIOEe BHUMaHHE
ynensieTcs: (popMHpOBaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, MCCIEAOBATh IMOJYYEHHbIE (PYHKLIHMH, CTPOUTh HX
rpaduxu. MaTtepuan 3Toi coaepKaTeIbHON JTUHUHU HalleJIeH Ha pPa3BUTHE YMEHUN
Y HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHMOCTH MEXIYy BEJIMYWHAMH B
pa3nuuHOi (dopMe: aHAMUTHUECKOH, rpaduueckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
00001IEHUIO U KOHKPETU3ALNH, UCTI0JIb30BAaHUIO AaHAIIOTHH.

CopepxarenbHas JuHuA «Hadana MareMarnyeckoro aHajian3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYNHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBJSIETCS BO3MOXHOCTb CTPOUTH
rpaUKu CIOXHBIX (DYHKUMH, ONpPENeNaTh WX HAuOOIbIINE W HAaUMEHBIINE
3HAYEHUs, BBIYMCIIATH IUIOWAau (UIyp U OOBEMBI TEJ, HAXOAUTh CKOPOCTH U
YCKOpEeHHsl IpolueccoB. JlaHHas cojep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH ITOCTPOEHHUSI MaTeMaTHYECKUX MOJENIEd peaJbHbIX CHUTyaluu,
IIO3BOJISIET HAXOJIWTh HAWIy4lllee pEUICHUWE B MPUKIAMHBIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHUYECKHUX, 3a/1a4ax. 3HAKOMCTBO C OCHOBAMU MAaTE€MaTUYECKOIrO
aHalm3a CIocOoOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OPMajbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHMI pPACMO3HABATH MPOSIBICHUSA
3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe U ucKyccTBe. OOydarommecs y3HAIT O



BBIJAIOIINXCS PE3yJIbTaTaX, IOJYYEHHBIX B XOJE€ PA3BUTUS MATEMATHKHA Kak
HAyKH, U 00 UX aBTOpax.

CoaepxaTenpbHO-MeTOANYECKast JIMHUSA «MHOXKECTBa U JIOTMKa) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKUA. TeopeTHuko-
MHOECTBEHHbIE ITPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTeMaTUKH
U TpeasiaraloT HauOoJyiee YHUBEpPCAJbHBIN S3bIK, OOBEIUHSIONINI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHHM CBS3BIBAIOT pa3Hble MaTEMATHYECKHE
JUCLHMIUIMHBL U WX TPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO 1ath
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MAaTeMaTUKU U UCIOJIb30BaTh €r0 JJi BBHIPAXKEHUS CBOUX MBICIECH.
JApyruM BaXXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAYKd CJIEQyeT NpPU3HATH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI W CJIEIOBAaHUE OMNPEACIEHHBIM
NpaBWiaM  TOCTPOEHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO C  3JIEMEHTaAMH
MaTEMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
0o0yyJaronmxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, OPMUPYET HABBIKK KPUTHUECKOTO MBILIJICHHUS.

B yuebHom Kkypce «Anrebpa ¥ Hayaja MaTeMaTHYECKOro aHalIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJEIMPOBAHUS, KOTOPbIE MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIEOBaHUS AITHUX MOJEJNed ¢ MOMOINbI0 amnmapara ainreOpel U
MaTeMaTUYECKOTO0 aHajau3a, WHTEPHpETaluy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUsl BILUIETEHBI B KAXK/IbIN U3 pa3eioB IPOrpaMMbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCMOJb3YeTCs JUIsl PelleHus MPUKIaAHbIX 3anad. [Ipu
pEIICHNN  pEAbHBIX  NPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIIOAATeIbBHOCTh, YMEHHME HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTHI0, O0000mATh W KOHKPETH3UPOBaTh  MpoOiemy.
JlesTenpHOCTh 1O (OPMUPOBAHWIO HABBIKOB pPEIICHUS TPHUKIAJAHBIX 3a7a4
OpTaHU3yeTCs B MPOIIECCEe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa 1 Hadaia
MaTeMaTUYECKOTO aHAIU3a».

Ha wu3ydenune yueOHOTO Kypca «Anrebpa M Hayajla MaTEeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 JacoB (4 4yaca B HeJIEINIO).



COJEPKXAHUE OBYYEHUA
10 KIIACC

Yucnaa v BBIYMCICHUSA

Pannonaneupie uyucia. OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, MPOIIEHTHI,
OeckoHeuHble mepuoguueckue apodu. [Ipumenenune npoOGelt W MPOLIEHTOB AJIS
peleHus NPUKIaAHbIX 3a4a4 U3 Pa3jINyHbIX OTPACIEH 3HAHUM U PEATIbHOM KU3HH.

JleiicTBUTENbHBIE 4YMCIA. PalnuoOHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  onepanuMM € JACUCTBUTEIbHBIMU  4yuCIaMH.  Moayinb
JEHCTBUTENBHOTO YKcia U ero cBoicTBa. [IpuOnmkEHHbIE BBRIUMCICHUS, MTpaBUIIa
OKpYTJICHHUS], IPUKHJKA U OLICHKA PE3yJIbTaTa BEIYUCICHUM.

Crenenp ¢ nensIM nokaszareneM. buHoM Herorona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEHCTBUTENBHBIX YNCEN IJIS1 PEILICHUS TPAKTUUYECKUX
3a/1a4 ¥ IPEJICTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaJIbHOW CTENEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM II0OKA3aTeleM U €€ CBOMCTBA, CTENEHb C
JEHUCTBUTEIIBHBIM II0KA3aTEIIEM.

Jlorapugm umcna. CpoiictBa norapupma. JlecsTUuHble W HaATypaJbHbIE
aorapudmel.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
aAPKKOCHHYC M APKTAaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTtBa M TOXKAECTBEHHbIE IpeoOpa3oBaHMs. YpPaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHMs-ClencTBUsA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/bI PEUIEHUSI LIETbIX U JPOOHO-PALMOHANIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIroOWwIeHbl OT OJHOW IEpeMEHHOM. /[lesieHue MHOrodsieHa Ha
MHOTOWIEH € ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LeIbIMA
koapdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAKEHU, CONEPIKALIUX CTENCHH U KOPHH.

HppaunoHanbHble YpaBHEHHUS. OcCHOBHBIE METO/IbI peleHus
VPPALMOHAIIBHBIX YPaBHEHUM.

[Toka3arenbHble ypaBHEHHs. OCHOBHBIE METOABI PEIICHHS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHHIA, COJEPKAIIUX JIOTAPHUPMBI.

Jlorapudmmueckne YpaBHEHUH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPUUYECKHE bopMyIIHL. [IpeobGpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHU M.



Pemrenne cucrem JNMHENMHBIX ypaBHEHUW. MarTpuia CHCTEMBbl JIMHEWMHBIX
ypaBHeHMH. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYMCIICHUE €0 3HAYEHHUS, IPUMEHEHUE OINPEACTUTENS I PEUICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelieHue NpUKIAamHBIX 3a4a4 C IOMOIIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOM MOJENN €
MTOMOUIBIO MATPHUI] U ONIPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEH pPEealbHOM CHUTyallMH C MOMOLIBIO
YPAaBHEHUM M HEpPABEHCTB. lIpuMeHeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a/ad U 3a/Jad U3 pa3IUYHbIX OO0JacTell HayKu M peajbHOU
KU3HH.

DyHKUMH U TPaPUKHU

OyHKUMs, CcrnocoObl 3amaHus ¢GyHKIUU. B3aumMHO oOpaTHbIE (QYHKIIHH.
Komnoszumuss Qynkumii. 'papuk  ¢GyHKIMH. ODaeMeHTapHble NTpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OO6nacTh ompeneNeHus: ¥ MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkiuu.
[TpomexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HeU€THBIE QyHKIMU. [lepnoanueckue
bynkuuu. IIpoMexxyTkn MOHOTOHHOCTU (GYHKUMUA. MakCUMyMbl U MHHHUMYMBbI
dbynknuu. Hanbosbiiee 1 HauMeHbIee 3HaueHusT QYHKIIMHA Ha POMEXKYTKE.

Jluneiinas, KBaApaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHUE U MTOCTPOCHUE UX TPA(UKOB.

CrenenHast pyHKIMS ¢ HATypajbHBIM U 1EJIbIM MokazareneM. E€ cBoiicTBa u
rpajuk. CBoiicTBa M TpaduK KOpPHS N-OM CTENEHH Kak (PYHKIUH OOpaTHOM
CTEIIEHU C HATYpPAJIbHBIM II0KA3aTEJIEM.

[TokazarenbHast u norapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnonb3oBanue rpadgukoB GyHKUIMMA 1715 pelIeHUs] ypaBHEHU.

TpuronomeTpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havaja MaTeMaTH4ecKOro aHajimn3a

[TocnenoBarenbHOCTH, CIMOCOOBI 3aJaHus MOcieAoBaTelbHOCTEH. MeTon
MaTeMaTH4ECKOU VHIyKIIWH. MoHOTOHHBIE 51 OrpaHUYCHHbIE
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTHYECKOTO aHalIM3a Kak
aHanM3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpruUecKas rnmporpeccu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIbHBIN pOocT. Yucno e. Popmyiia CI0KHBIX
npoueHTOB. lcnosb30BaHWe TMIPOTpecCHH Ul PELIEHUS pEANbHBIX — 3a4ad
MIPUKJIATHOTO XapaKTepa.



HenpepoiBHble ¢GyHKIMM W UX cBoMcTBAa. ToukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIMM HENMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPABEHCTB. l[IpriMeHEHHE CBOWCTB HENPEPBIBHBIX
GyHKIMI 1715 penieHus 3aa4.

[lepBas u BTOpasi mpousBoaHbIe PyHKIMU. ONpeaeneHne, reOMEeTPUICCKUN 1
(bu3HYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTebHON K Ipa@uKy QyHKIIUH.

[IpousBoanbie  3nemeHTapHblX  QyHkuud.  IIpousBomHass ~ CyMMBbl,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (DyHKITUH.

MHo:xecTBa M JIOTHKA

MHOK€eCTBO, Omepauuu HaJl MHOXKECTBAMM W HMX CBOMCTBA. Jlnarpammsbl
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOKECTBEHHOTO —amnmapara s
ONMCAHUs PEAbHBIX MPOLECCOB W SABJIEHUW, NPU PEIICHUH 3a7ad HU3 JAPYIuX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUSI.

11 KIIACC

Yucna v BBIYMCICHUSA

Harypanbnbie u uenbsle yncina. [[puMeHeHne NMPU3HAKOB IEIMMOCTH LIEJbIX
yucel, HanOonpmmii oOmuii memurens (mainee — HOJl) m HamMenblnee oOmee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkinuaa 1t pemenus
3a7a4 B LEJIbIX YUCIAX.

KommnekcHble uucna. AnreOpanueckas U TpUTOHOMETpUYecKas (OpMbI
3aliCU KOMIUIEKCHOTO 4YHcna. Apudmerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yucnamu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAWHATHOM TIUIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHd U3 KOMIUIEKCHOTO yucia. [IpuMeHeHue
KOMILJIEKCHBIX YMCEN ISl PEIIeHHs] PU3NYECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YPaBHEHHHA W HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUSA. PAaBHOCHIIbHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUUECKHMX  YPAaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMETpUIECKUX HEPABEHCTB.

OCHOBHBIE METOJBI PEMICHUS TOKA3aTebHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CHCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHbIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne  ypaBHEHMH, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTEeMaTHYECKUX 3a/lad W 3a/Jad U3 pa3iuyHbIX oOJacTell HaykKu M peajbHOU
YKU3HM, HHTEPIPETALMS [OJYyUYECHHBIX PE3YyIbTaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunmu QyHkumii. ['eomerpuueckne 00pa3bl ypaBHEHHHA H
HEPaBEHCTB HAa KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOWCTBA U TpapUKH.

['padmyeckue MeTOABl pElICHUs YpaBHEHUW WU HepaBeHCTB. [ 'paduueckue
METO/bI PELICHUS 3a/1a4 C TapaMETPaMH.

Hcnons3oBanue rpadukoB (yHKUMNA U1 HCCIAENOBAHUS TPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HMKAIOT NpPU PEUICHUM 3a1ad U3 APYIHMX Y4eOHbIX
IIPEIMETOB U PEATIbHOU KU3HH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TpumeHeHne MPOU3BOIHON K MCCIENOBaHUIO (QYHKIMII HA MOHOTOHHOCTb U
3KcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAUMEHBIIETO  3HAYEHUMH
HENpepbIBHON (QYHKIMHU HAa OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM JUI HAXOXKICHMsS HAWIydllero pelleHus B
NPUKIIAJHBIX 3a1a4ax, Ui ONpPEACIEHUS CKOPOCTHM M YCKOPEHHs Ipouecca,
3ajaHHOTO (POPMYIION MK TpaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IllepBooOpa3Hbie
aJIeMeHTapHbIX pyHKUMi. [IpaBuna Haxox1eHUS IEpBOOOPa3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Beruncienne
onpeaenéHHoro uuTerpaia mno gpopmyne Hetotona-JleitOnuna.

[IpumeHneHne uHTErpasia Al HAXOXKJEHUS IUIOMIAAEH IIOCKUX (Uryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHaibHbIX YpaBHEHUNH. MaTtemaTtuueckoe
MOJICJIMPOBAHUE peaJbHBIX TMPOILECCOB C MOMOMLIbI0 U depeHIrnanIbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBIEHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD, SBIICHUIA,
IpoLeTyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHe
B3aUMOJICUCTBOBaTh C COIMAJIbHBIMM HWHCTUTYTAMHU B COOTBETCTBUH C HX
GYHKUMSIMHY U Ha3HAYCHHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHIICKOW MAaTeMAaTHKH, [IEHHOCTHOE OTHOIICHHUE K
JOCTHKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIDKEHHM B JAPYTHX HayKax, TEXHOJOTrHusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHUE AYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapoja, ChOpMHPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO IMOBEJEHUS, CBI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUNW HAyKM M JEATEIbHOCTbIO YUYEHOro, OCO3HaHHUE
JMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cCTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOUYas 3CTETHKY MaTE€MaTUYECKHX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3aj]a4, pEUICHUHN, pacCyKIECHUN, BOCIPUUMYHUBOCTD
K MaTeMaTHYE€CKUM acleKTaM Pa3InyHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIMTAHMS:

c(hOPMUPOBAHHOCTh yYMEHHUS TMPUMEHATH MAaTeMaTHYECKHUE 3HAHHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3I0pPOBbIO (30pOBOE MUTaHUE, COANAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTHbIXa, perysipHas (pu3ndecKkass akTUBHOCTH), (DM3HMUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HaHUE LIEHHOCTU TPYAOJIIO0Us, HHTEpeC K
paznuyHbiM  cPepaM  NMPOPECCHOHANBHOW  AEATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOD
Oynymeld mpodeccurt W pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTh U CIOCOOHOCTh K  MaTéMaTH4ecKOMYy  OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH;

7) 3K0JIOrH4e€CKOr0 BOCIIMTAHMS

c(OpPMUPOBAHHOCTh  HKOJIOTMYECKON  KyNbTYypbl, TOHMMAaHHUE BIUSHUA
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB HA COCTOSIHME NPUPOAHOW M COLMAIBHOU
Cpelibl, 0CO3HAHHUE ITI00AIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOIeM, OpUEHTALNS
HAa TPUMEHEHHE MaTeMaTHMYeCKUX 3HaHWM M1 peueHus 3axad B o0jacTu
OKpY’Kalolllel Cpenpl, IUIAHUPOBAHUE TIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPYKAIOIEH CPE.Ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W  OOINECTBEHHOM  MNpPAaKTHKH, MOHUMAaHHE
MaTeMaTHYeCKONM HayKH Kak c@epbl 4YelIOBEUECKON MAEsITeNbHOCTH, JTAamloB €€
pa3BUTUSA W 3HAYMMOCTH JUIA pa3BUTUSA LUBWIN3ALUH, OBJIAJICHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTU4YeCKOW KyJIbTypOM KaK CpEACTBOM IIO3HAaHUA MHUpA,
TOTOBHOCTb OCYILECTBIIATh IIPOCKTHYK) U MCCIIEIOBATEIbCKYIO JESITEIBHOCTD
VHAUBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1eiicTBUS

Bba3oBble JJoruueckue aeicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
oTpeieTICHUs] TIOHSATHI, YCTAaHABINBATH CYIIECTBEHHBIM MPHU3HAK KJIACCU(PUKAIINH,
OCHOBaHUs AJ1s1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPHUH IMPOBOIUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (GOPMYIUPOBaTh U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEPIUTEIBHBIC U OTPUIIATENbHBIEC, SIMHIUYHbIC, YaCTHBIE M O0IIME, YCIOBHEIC,

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M POTHUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJACHUSIX W YTBEPXKIACHUSIX, MpPEIaratb KPUTEPHUH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNaTh BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3AKITIOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JOKA3aTEIHLCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPANBATH APTYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS M BBIBOBI;

BBHIOMpaTh Ccmoco0 pemieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHHWsA, BBHIOMpATh HauOoJiee TMOAXOASAIMA ¢ y4ETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).



basoBble uccieaoBarebCKue J1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMymupoBaTh ~ BOMPOCH,  (PUKCHpyIOIIME  TPOTHBOpEYHe,  mpobiemy,
yCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

POBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAaHHE
110 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBJICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBICHUSMH, TTPOIIECCAMH,

CaMOCTOSITENIbHO (OPMYJIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yjbTaTam
MPOBEAEHHOTO  HAONIONCHMS, HWCCJICJAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITh JeQUIIUTHI HHGOPMAIUH, JAaHHBIX, HEOOXOMUMBIX JJIsi OTBETa Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH WH(POPMANUIO DPA3TUYHBIX BHIOB U
dbopm mpeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpPMAIHIO, MPEACTABIATh €€ B PAa3NMUYHBIX (OpMax,
WLTIOCTPUPOBATH TPadUIECKH;

OIICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIBHO
chopMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHHMKATHBHBbIE YHHBepPCAJbHbIe YUeOHbIE TelCTBHA

Oo0menue:

BOCHpI/IHI/IMaTB nu (bOpMyanOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCJIOBI/IHMI/I n
HeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W NMHUCHMEHHBIX TEKCTaX, JAaBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3aayH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3yNIbTaT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TEMBI,
HpO6JICMBI, pemaeMoﬁ 3aJadyu, BbICKAa3bIBaThb HWJIACEH, HALCJICHHBLIC HaA IIOUCK
pEIICHUS, COIMOCTABJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuajora, oOHapy)KMBaTh pa3jU4KMe M CXOJCTBO IO3UIIMHA, B KOPPEKTHOU (dopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHNUS,

HpeI[CTaBJI?ITB peBYJ'IBTaTBI pemeHI/m 3aaa4u, BKCHepI/IMeHTa, HcciacaoBaHusl,
IPOEKTa, CaMOCTOSATENIbHO BBIOMpPATh (QopMaAT BBICTYIUIGHHS C Y4&€TOM 3ajad
MPE3EHTAlUN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe el CTBUA



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHHS 3a7a4d, BEIOMpPATh CIIOCOO pEeIIeHUs ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBLHBIN HHTEJIEKT:

BJIaJ€Th HABbIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEPILIAEMbIX JCHUCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSL Tpollecca M pe3yibTaTa pelieHus
MaTeMaTU4YECKOM 3aJauH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HaWJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATA LU U YCIOBUSAM, OOBSICHATH TPUIUHBI
JTOCTIDKCHUSI WUTH HEIOCTHKEHUSI PE3YNIbTAaTOB JIESITEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBmecTHAasl 1eATEJIbHOCTD:

NOHUMATh M MCMOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUIYAIbHON
paboThl mTpU pemieHnH Y4YeOHBIX 3a7ad, TPUHUMATh IeIh COBMECTHOU
NEATETLHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpenciisiaTh
BUJIbI pabOT, JI0roBapuUBaThCs, OOCYXKIaTh TMPOIECC U pPe3ylbTaT paldoThl,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboThl (00CyX)aeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITypMBl» H WHBIE), BBHINIOJHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUA C JPYTUMH WICHAMH KOMAaHIIbI, OIICHWUBATH
KaueCcTBO CBOEro BKJAaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CHOPMYIHUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kjacce 0Oy4aromuics TOJYYHUT CIEIYIONTUE
MPEIMETHBIC PE3yJIbTaThl IO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOr0 aHaTU3a:

Yuciaa 1 BHIYUCTCHUSA:

CBOOOJTHO OIEpUPOBATh TOHATUSMHU: PAIMOHATBHOE YHCIO, OECKOHEUYHas
nepuoaudeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pPaLMOHATBHBIX U JEUCTBUTEIBHBIX YUCEI, MOJYJIb AEUCTBUTEIBHOIO YHCIIA;

OPUMEHATh JpOoOM M TPOLIEHTHI IS PEHICHHs MNPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEAJIbHOMN KU3HU;

MPUMEHSTh MPUOTKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3YJIbTaTa BHIYUCIICHU;



CBOOOZHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LENbIM I[0Ka3aTeleM,
UCIIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YMCEN AJIS pEICHUs
IIPaKTUYECKUX 3a]1a4 U NPEJACTaBICHUS JAHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: apU(PMETHUYECKU KOPEHb HATYPaIbHOU
CTEIICHH;

CBOOOHO ONEPUPOBATH OHATUEM: CTENIEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMHU: JOrapudmM 4HCIA, JIECATUYHBIE MU
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC
YUCJIOBOTO apryMEHTa;

ONEpUPOBATh MOHATHAMU: APKCUHYC, aPKKOCHHYC U apKTaHI€HC YHCIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCUJIbHBIEC YPABHEHUS U YPAaBHEHUS-CIIECICTBUSI, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHATHh pPa3JM4YHble METOJbl pPEIICHUs pPalMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX yPAaBHEHUM, IPUMEHATH METOJ HHTEPBAJIOB Ul PELICHHUS
HEPABEHCTB;

CBOOOZHO OMEpPUPOBATh MOHATUSMU: MHOTOUYJIEH OT OJHOW NEPEeMEHHOM,
MHOIOYJIEH ¢ MLeJbiMU KOod(p(ULUUEeHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHATH
JIEJICHME MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS pELIeHUs 3aa4;

CBOOOZHO OMEpUpoBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpulla, ONpPENEIUTENb MAaTpULbl 2 X 2 M €ro IE€OMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEnauTeNss 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHHS,
IPUMEHATh ONPEICIUTENH JUIsl PELICHUs CUCTEMbl JIMHEWHBIX YPaBHEHHH,
MOJEIUPOBATh PEANBHBIE CUTYAI[MU C IIOMOIIBIO CHCTEMBI JINHEVUHBIX YPABHECHUM,
MCCIIEI0BATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NIOJyYCHHBIN PE3YJIBTAT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITMIOJIHATH MPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAIIMX CTEIEHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapumoB TUISL npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKECHUH;

CBOOOZHO OMEpUpOBaTh MOHATHUAMU: HppaAlMOHAJbHBIE, MOKa3aTeJIbHbIE U
JorapupMuuecKrie ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TTOMOIIbIO PABHOCUIIBHBIX
IIEPEXO0I0B WIINA OCYILECTBIISAS IPOBEPKY KOPHEU;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBI JIJIsi MpeoOpa3zoBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (GOpPMyNbl  JJIsl  PEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICJIMPOBATh peajbHblEe CUTyallMd Ha S3bIKE aJreOpbl, COCTaBJIATh
BBIDOKEHUSI, ypaBHEHHsS, HEPABEHCTBA 10 YCJIOBHIO 3aJauyd, MCCIeI0BaTh
MOCTPOEHHBIE MOJEIIN C UCTIOIb30BAHUEM alllapara ajareopsol.

DOyHKUUY U rpaduKu:

CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a1aHus QyHKIUH,
B3aMUMHO OOpaTHbIe (PYHKIMUM, KOMIO3UIMS (YHKIUH, Tpaduk QyHKINH,
BBITIOJIHATH dJIEMEHTapHbIE MpeoOpa3oBanusi rpaduKoB PyHKIUHT;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: OOJIACTH OMpPEAENCHUS U MHOMXECTBO
3HAYeHUH QYHKINUU, HYJTU PYHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJTHO OMEpUPOBATH TMOHATUAMM: YETHbIE UM HEYETHBbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKLIUU, MAaKCUMYMbI U
MUHUMYMBbI (DYHKIIMHM, HauWOoJbllIee M HauUMEHbIlee 3HaYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO OMEpUPOBATH MOHITUSAMHU: CTEIIEHHAs: (QYHKIUS C HATYpaJIbHBIM U
HeJabIM ToKa3zaTeneM, rpapuk CTeneHHOW (YHKUMM C HATypaJbHBIM U IIEJIbIM
nokasaresieM, rpaduk KOpHS N-Oi CTENeHW Kak (PyHKIMM OOpaTHOM CTEneHu ¢
HaATYpaJIbHbIM MOKa3aTeleM;

ONEepUpPOBaTh TOHATUSIMH: JIMHEHHAs, KBagpaTuyHas M JAPOOHO-TUHEHHAs
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE HCCIIEI0BAaHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMM: IOKa3aTeldbHas M Jiorapudmuueckas
GbyHKUIMH, UX CBOMCTBA M rpaduKH, HCHOJIB30BaTh MX rpaduKU A pelIeHUs
YPaBHEHUH;

CBOOOMHO OMEpPUPOBATh MOHATUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeeseHue TPUTOHOMETPUUECKUX QYHKIIMNA YUCIOBOTO apIryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA JUIsi  UCCIEAOBAHMS IMPOILIECCOB U
3aBUCUMOCTEHN MPHU pElIeHUM 3a]ad U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIPAXaTh (HOPMyIaMH 3aBUCUMOCTH MEX]TYy BEIMUYMHAMH;

Hauyana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO ONEPUPOBATH MOHATUSMU: apUPMETHUYECKass U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBarolasi TeoMeTpruuecKas porpeccusi, TMHEHHBIN U
HKCMOHEHIIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOILEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEalbHbIX 3a/Jad MPUKIATHOTO
XapakTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEN0BATEIBHOCTD, CIIOCOOBI 3a1aHUs
IIOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCJIEIOBATEIBHOCTH,
IIOHMMAaTb OCHOBBI 3apOXKICHUS MATEMATHYECKOIO0 aHaJIW3a KAk aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOMHO OMNEpPUPOBATh TMOHATUSMHU: HENPEPHIBHbIE (YHKIMH, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMITOTHI rpaduka QyHKIUH;

CBOOOZHO ONEpUPOBaTh MNOHATHEM: (DYHKLHMS, HENpPEpbIBHAs Ha OTPE3KeE,
NPUMEHATH CBOMCTBA HEPEPHIBHBIX (DYHKIUH JJIs1 pEeLICHHs 3a/1a4;

CBOOOZHO OMNEpPUPOBaTh MOHATUSMU: TEpBasi M BTOpas MPOU3BOIHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IIPOU3BEIACHUS, YaCTHOIO M KOMIIO3ULIUU
IBYX (YHKIUH, 3HATh IPOU3BOIHBIE AIIEMEHTAPHBIX (PYHKIIUIA;

UCIIOJIb30BAaTh T€OMETPUYECKUM M (PU3UUECKHI CMBICT MPOU3BOAHOM IS
pemeHus 3aaad.

MHoxecTBa H JIOTHKA:

CBOOOZHO  ONEpUPOBaTh MOHATHUSAMU: MHOXKECTBO, ONEpALUU  Haj
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONUCAHUS pPeabHbIX
IPOLIECCOB U SBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpPEAEIICHUE, TEOpEMa, ypaBHEHHE-
CJIEJICTBUE, CBOICTBO MaTeMaTUYECKOr0 0OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOydenus B 11 kiacce oOydaromwuiicss MOJIYYUT CIEIYIOIINE
npeaMeTHbIE Pe3yJabTaThl MO OTAEIbHBIM TeMaM paboueil mporpammbl y4eOHOTO
Kypca «Ainredpa 1 Hayana MaTeMaTUYECKOI0 aHAJIN3a»:

Yuciia ¥ BIYHCICHHSA:

CBOOOZHO ONEpUPOBATh TMOHATUSMU: HATYpaTbHOE M I€JI0€ YHCIIO,
MHO>KECTBA HAaTypAJIbHBIX M LEJbIX YUCEN, MCHOJb30BaTh NPU3HAKU AEIUMOCTU
uensix uncen, HOJ[ u HOK naTtypanbHbIX 4ncesn 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBknnna;

CBOOOZHO OIEpPUPOBaTh IOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBAThH
HATypaJbHbIE YKCIIA B PA3JIUYHbBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMEPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEACTABIATh KOMIUIEKCHBIE YMCa B ainredpanyeckoil u
TPUTOHOMETPUUECKOHN (hopMe, BBIIIOJIHATH aApU(PMETUUECKUE ONEpPALUU C HUMU U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOZHO ONEpUpPOBaTh NOHATHUAMM: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb HUX PpELIEHUS C  I[OMOILBIO
PAaBHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISAITh OTOOp KOpPHEM TMpH pElIEHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOZHO ONEpPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JJIsl  PEIIEHHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHSATUSIMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIBHBIX, HPPALMOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palOHAIIbHBIE, MppaluuOHaJbHbIE, IIOKa3aTEeJIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPUYECKHE YypaBHEHUS M  HEPaBEHCTBA,
coJiep Kalye MOLyJIA U ITapaMeTpsbl;

OPUMEHATH TpauUeCKUe METObI JUIsl PEIICHUSI YPaBHEHUIN U HEPABEHCTB, a
TAKKe 3a/1a4 C IapaMeTpaMu;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIPDAXXECHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBlI IIO YCIIOBHMIO 3aJaud,
UCCIIEI0BaTh IIOCTPOEHHBIE MOJENM C HCIOJIb30BAaHMEM ammnapara ajireOpsl,
VMHTEPIPETUPOBATH NIOJYYCHHBIN PE3YJIBTAT.

DOyHKuUU U rpadpuKu:

CTpPOUTH TpaUKy KOMIO3UIUH (PYHKIUNA C TOMOUIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITIO3UILIUU ABYX (PYHKIIHII;

CTPOUTb TIE€OMETPUYECKHE 00pa3bl YpaBHEHUHI M  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMU: TPAPUKUA TPUTOHOMETPUUECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ul MOJEIMPOBAHUS W MCCIEAO0BAaHUS peabHbIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0OBaHMs (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;

WCIIOB30BaTh NPOU3BOAHYIO UL HAXOXKACHUS HAWIIY4IIEr0 pPELICHHs B
INPUKIAJHBIX, B TOM 4YHUCJE COLUMAIBHO-DKOHOMMYECKHX, 3ajadax, I
ONpe/ieNieHus] CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (HopMysoN win
rpaduKom;



CBOOOMHO OMNEpHUpPOBATh TOHATUSMHU: TEpPBOOOpa3Has, OMPEACIEHHBIN
UHTETpaJ, HAXOJWUTh TEPBOOOpa3HbIC SJIEMEHTAPHBIX (QYHKIHMA W BBIYUCIATH
uHTterpai no gopmysne Herotona-Jleionuna;

HAXOJUTh TJIOMIAU TUIOCKUX (GUTYp U 0OBEMBI TEJI C TTOMOIIBIO HHTETPAA;

UMETh TPEJCTABICHUE O MAaTEMaTUYECKOM MOJCIMPOBAHWN HA TIPUMEPE
coctaBneHus MU PepeHIInanbHbIX YPaBHCHHIA;

pemaTth MPUKIAJAHBIE 33aadd, B TOM YHCJE COLMAIbHO-d)KOHOMUYECKOTO U
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEeMaTHIECKOTO aHaI13a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrpoaenpie  Tpakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
1 MHuorowiensl. PanmonansHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TIMHEUHBIX
YpaBHEHUU
) Oynkiuu v rpaduku. CreneHHast GyHKIUS ¢ 12 1
LETIBIM [T0Ka3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENECHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkuwms. [TokazarenpHbIe 10 |
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 TpuroHomeTpruuecKkue BbIpaKEeHUS U ” 1
YpaBHEHUs
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie pynkmuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 136 8 0




11 KITIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpaMMblI Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTejbHbIE
padoThI padoTsbI
pecypchbl
| HccnenoBanue GyHKIMIA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MoKa3aTelbHbIE U 24 1
Jorapu@MuuecKie HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHbie u 1ienbie yncina 10 1
CucreMbl paliiOHATBHBIX, UPPAMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypoxa Bcero Konrposenpie  TMpakruieckue i[?»y‘leﬂl/lﬂ :)Iﬁ:)l:l[:’.OBaTeJIbele
padoTsI padoThI pecypesI
| MHO0K€ecTBO, onepanuy HaJl MHOKECTBAMH 1
U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO |
amnmnapara JJisl pelieHus 3a7a4
Pammmonansabie ynciaa. OOBLIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansabie ynciaa. OOBLIKHOBEHHEIE U
5 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC NTEPUOINIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
peuIeHust MPUKIAIHBIX 3a/1a4
7 [Ipumenenue apoOeit U IPOIIEHTOB TSt |
peuieHust MPUKIAIHBIX 3a/1a4
2 JleicTBuTENbHBIC YKcia. PanimonanbHbIe U 1
HMppanyoHalIbHbIC YHCIa
9 Apudmernueckue onepanum ¢ |
JIEHCTBUTEILHBIMA YU CIIAMU
10 Moaynb A€HCTBUTEIBLHOIO YHCIIA U €T0 |
CBOMCTBaA




11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3ysbTaTa BEIYUCICHAN

12

OCHOBHBIE MCTOABI pCHICHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS IIEITBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema beszy

16

MHOro4IeHsb! ¢ HeIbIMU KO3 QUITEHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEUHBIX YpaBHEHHI

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

19

Marpua cucTeMsl JINHEVUHBIX YPABHEHUI.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €I0 3HAUEHUS

21

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHU




22

Pemienne npukiiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewienne npukiiaHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtposnbHas padora: "PanmronansHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEHHBIX YpaBHEHUN"

25

DyHKIHS, CTIOCOOBI 3a/1aHUs (PYHKITHH.
B3anmuo obpatubie pynkinn. Kommosurus

byHKIIHHA

26

I'paduk ¢pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

27

O0acTp onpeneneHnss 1 MHOKECTBO
3HaueHudt pynkuuu. Hynu ¢pynkuun.
[IpomexxyTKH 3HaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepunonnueckue Gpynkiuu. [TpomexxyTkn
MOHOTOHHOCTH (PYHKIIUH

29

MaxkcuMyMbl  MUHUMYMBI (DYHKITHH.
Haubounbiee n HanMeHbIIee 3HAUCHHE
GYHKIIMHM Ha IPOMEKYTKE

30

JluHeliHas1, KBaJpaTU4Has U JPOOHO-
JAUHEeWHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX YHKITUN

33

Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Hsrorona
CrenenHas (yHKIUS C HATYpaJIbHBIM U

35 LIEJILIM NToKa3aTesieM. E€ cBolicTBa U
rpaduk

36 Kontponshas pabdora: "CrenenHas
dbynaknus. E€ colicTBa u rpadguk”

37 Apudmernueckuit KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIA,
CoJIepXKalInX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
CoJIepXKalInX CTETIEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
coJiepXKaliX CTEIIEHU U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN

46 UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
UPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCHIIBHBIE TTEPEXO/Ibl B pELICHUU
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

49 KaK (QyHKIIMH OOpaTHOW CTETICHHU C
HaTypaJbHBIM MOKa3aTelieM
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

50 KaK (YHKIIMH OOpaTHOW CTEIMEHH C
HaTypaJIbHBIM IOKa3aTesieM
KontponbHas padora: "CBoiicTBa u rpapuk

51 KOpHs n-0M creneHu. MpparmonanbHbie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CrermneHb ¢ palliOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOICTBA

54 CremneHb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOIICTBa

55 [oxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUN A1
pellIeHNs] YpaBHEHHI

57 Hcnonp3oBanue rpaduka GyHKIUN AJIs

pelIeHNs YpaBHEHHI




[TokazaTenbHble ypaBHeHUA. OCHOBHbIE

58 METO/IbI PEIICHUS MOKa3aTENbHbIX 1
ypaBHEHUH
[Toxa3zaTenpHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
ypaBHEHUH
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUH

61 Kontponbnas pabora: "[lokazarenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa Jorapudma 1

63 Jlorapudm uucmna. CoiicTsa jorapudpma 1

64 Jlorapudm umncna. CoiicTBa Jorapudpma 1

65 JlecATHUHBIE U HATYypaAJIbHBIE JOTapH(pMbI 1

66 JlecsaTnuHbIC U HATYpAJIbHBIC JOTAPHUPMBI 1

67 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKALIIX 1
J0rapuQMbl

68 [IpeoOpaszoBanme BBIpaKEHUH, COIEPIKAIINX 1
norapupMbl

69 [IpeoOpazoBaHne BBIpAKEHHIA, COACPIKALIIX 1
norapupMbl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

71 Jlorapudpmuueckas hyHKIHs, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIUM 115 |

peleHus: ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUM 115

73 pellIeHNs] YpaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOJIBI PEIICHUS JTOTapu(PMHUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHenusi. OCHOBHBIC

75 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUU
norapupMHUECKUX ypaBHEHUI

79 Kontponbnas padora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTAaHI'€HC
YUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEEIEHUE TPUTOHOMETPUUECKHUX

(GYyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OnpeAeieHuE TPUTOHOMETPUIECKHUX 1
(GyHKIIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

o1 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHU

9 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHU

94 Pemrenne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

96 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

97 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUN 1

98 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

99 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1
KoHnTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS |

rnocjienoBareibHoCcTeER. MeTon




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHBIC U OTrpaHUYCHHBIC

103 MocJie1I0BaTeaIbHOCTH. VicTopus aHanu3a
OCCKOHEYHO MaJIbIX

104 Apudmerraeckast mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruuecKas
nporpeccust

107 Cymma 0ecKOHEYHO yOBIBAIOMICH
FeOMETPUUYECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. ®opmyiia CI0KHBIX MPOLEHTOB

109 JIMHEeHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu Jjisi pelieHus
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KontponsHas pabdora:
"ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepsiBHbIE (DyHKITMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIII

114 CgoiicTBa GYHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEPBAJIOB JUIs pELICHUS

HEPABEHCTB




MCTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 peleHust 3a1a4

120 IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
GbyHKIMHI 1715 pereHust 3a1a4

121 [lepBas u BTOpas npou3BoAHbIEC HYHKIIUN

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKITUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMHA

127 [Tpown3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIIMH (DYHKIIMIA

129 [Ipon3BogHAsE CyMMBI, TPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIMIA

130 [Ipon3BoHAsE CyMMBI, TPOU3BENCHHS,
YaCTHOTO ¥ KOMMO3ULINUU (HYHKIIUH

131 Kontponsnast padora: "[IpouszBoanas”

132 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"

133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIH 1
3HaHui: "OyHkIun"

134 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH 3l |
3HAHUI

135 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 1
3HAHUH

136 HOBTOPGHI/IC, 000011IcHHE, CUCTEMATH3AIINS |
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOIT'PAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTH U BKCTpCMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpumeneHnne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxneaue HaubOJIbIIErO U

HAaUMEHBIIETO 3HAYEeHUsI HEMPEPHIBHON

(GyHKIMH Ha OTpE3Ke

Haxoxneaue HaubOOJIbIIETO U




HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
GbyHKIMH Ha OTpE3Ke

Haxoxnenne HauOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpe3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaUIY4YLIEro peIICHUs B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaAXO0XIACHUA HaI/mquero peH_IeHI/ISI B
HpI/IKJIaI[HI:IX 3aga4dyax

15

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpadgukom




17 Komnozunus GpyHkimi

18 Kommnosumus pyskmmit

19 Komnozunus GyHkimi

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuyeckue 0Opas3sl ypaBHEHU Ha
KOOPJAMHATHOM MIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(GyHKUIMH C TOMOIIBIO TPOU3BOAHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[TpaBnia HaXOXIEHHS IEPBOOOPA3HBIX

’5 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

2 HuTterpan. ['eomeTpudeckuii CMbICIT
MHTeTrpaja

7 Brrauciienue onpeaenéHHOro HHTErpaia
o ¢popmyre Hrerorona-Jleibnuia

73 Beruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-Jleliounna

29 [TpuMeHeHne nHTETpana i HaX OKIACHUS
TUIOMIAIeH TUTOCKUX (PUTYP

10 [TpuMeHeHne UHTETpaia I HaX OKIACHUS
00BEMOB IreOMETPUICCKHUX TETl

31 [Tpumeps! pemeHni qudpepeHaTbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHamTbHbIX

32 .
ypaBHEHHI
MaremMaTHuecKkoe MOJICIIMPOBaHHE

33 pEAJIbHBIX MTPOLIECCOB C TOMOIIBIO
i depeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX
CBOICTBa U TpaduKku

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPAaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4ECKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITUHN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MTOKa3aTEIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUEeCcKUX HEPaBEHCTB

55 OCHOBHBIE METOBI PEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI PCIICHUA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalvOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI pELICHUS
UppalMOHATBHBIX YPaBHEHHHA
6 I'paguueckue MeTo bl peLIeHus
UppalMOHAIbHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI pELICHUS
[I0Ka3aTEeNIbHBIX YPABHEHUHN
64 I'paduueckue MeTObI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paguueckue MeTob! peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'papuueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHus
68 MOKAa3aTeIbHBIX U JIOTaPUPMUUECKUX
ypaBHEHUU
I'padmyeckue MeToabI pemieHUs
69 MOKa3aTeIbHBIX U JIOTaPU(PMUUECKUX

ypaBHEHUU




70

I'padmyeckue MeToabl pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabI penieHUs
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABEHCTB

72

Kontponbnas padota: "UppanmoHaibHbie,
NoKa3aTeJbHbIE U JOrapupMUIecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckast 1
TPUTOHOMETpHUYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

76

ApudmMernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCeNT Ha
KOOPJMHATHOM MIIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YuCiIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YUCCJI OJI4A




penieHus GU3NIECKUX ¥ T€OMETPHUIECKHUX
3a7a4

KonrponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHbie u 1ienble yncina

84 HarypainbHsle u 1iensle yucna

25 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
HEJTBIX YUCEIT

26 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
HEJTBIX YHCEIT

27 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yncea: HOJL u HOK

29 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJTBIX YUCEN: OCTATKH 110 MOIYITIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJIBIX YKceN: anroput™ EBkinuaa nis
perieHus 3a/1a4 B IEJIbIX YHCIIax

9 Kontponbras padota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUITbHBIE CHICTEMBI U CHCTEMBI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIlMOHATbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUU

OcHOBHEIE MCTOABI pCIICHHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3

101 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
KHU3HU, HHTEPIPETALUS TOTy4YEeHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K perieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IMYHBIX 00JIacTel HAYKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pE3yNbTaToB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
YKU3HH, HHTEPIIPETALs OJTYYEHHBIX
pe3yabTaToOB
KonTpomnbnas padota: "Cuctembl

104 palMOHANBHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUecKux
ypaBHEHUN"

105 PannoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
rapameTpamu

107 ParmonanbsHbIe CUCTEMBI C TapamMeTpaMu

108 HppanyoHaibHble ypaBHEHMS,
HEPABEHCTBA C IapaMeTpamMu

109 HppanunoHalibHbIE CUCTEMBI C
rapameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEPaBEHCTBA C MMapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamMmu

114

Tpuronomerpuyeckrie ypaBHEHUS C
napameTrpamu

115

TpuroHoMmerprudeckre HepaBEHCTBA C
napameTpamu




116

TpUroHOMeTpUYECKUE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUH C IOMOLIBIO YPABHEHUN C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUil C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH PEAIbHBIX
CUTYAaLU C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbras padota: "3agaun ¢
napamerpamu’

121

[ToBTOpeHme, 06001IEHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHme, 06001IEHNE,
cUucTeMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, o600mEeH e,
cucTemMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, o600mIEeH e,
cuctemaTtusanusa 3Hannii: "HepaBencrna"

125

[ToBTOpeHue, 06001IEHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpeHue, o600mEeH e,




cucteMaTtu3aius 3Hanuii: "HepaBencrsa"

127 Hrorosas koHTpoIbHAS paboTa 1 1

128 HToroBasi KOHTpoJbHAsA padoTa 1 1
[ToBTOpeHue, 06001IEHNE,

129 cucremarusanus 3Hanuil: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEH e,

130 cuctematusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEH e,

131 cucrtematusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,

132 cucTeMarusanus 3HaHuil: "HMHTerpan u ero 1
npuMeHeHue"

133 [ToBTOpeHue, 06001IeHNE, 1
cucteMaTtu3anus 3HaHuit: "OyHkuun"

134 [ToBTOpeHue, o6o0mEeH e, |
cucrtemaTtusanus 3Hanuii: "OyHkuun"

135 [ToBTOpeHme, 06001IEHNE, 1
cuctemaTtusanus 3Hanuii: "OyHkuun"

136 [ToBTOpeHme, 06001IEHNE, 1
CHCTeMaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaremaTtuka: anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHajiu3a, T'€OMETpHs.
Anrebpa u Hayanma mateMarndeckoro aHanmmsa, 11 kmacc/ Komsirun HO.M.,
Tkauea M.B., ®emopoa H.E. u npyrue, AKIHOHEpHOE OOIIECTBO
«3marensctBo «lIpocBemenue»

* Marematuka: anreOpa ¥ Hadajga MaTEMaTHYECKOTO aHalM3a, TeOMETPHS.
Anrebpa m Hayaia Maremarmueckoro ananmza, 10 xmacc/ Komsrua FHO.M.,
Tkaueea M.B., ®emopoa H.E. u npyrue, AxnuoHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBenienne»

METOINUYECKHUE MATEPHUAJIBI JIUVIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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