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Y4eOHblii Kypc «Anredpa W Hayaja MaTeMaTUYECKOTO aHaM3a» SBISIETCS
OJTHUM W3 Hambojee 3HAYMMBIX B MPOTpaMMe CpeaHero oomiero oOpa3oBaHWs,



IOCKOJIbKY, C OJHOM CTOPOHBI, OH 00€CIIEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy s
U3YyUEHUsl BCEX E€CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroil CTOPOHBI, (hOpMUPYET
JOTMYECKOe M a0CTPAKTHOE MBIIUICHHE 00YJaroIMUXCsl Ha yPOBHE, HEOOXOIUMOM
JUI OCBOEHUSI UH(POPMATHKHU, OOIIECTBO3HAHMSI, UCTOPUHU, CIIOBECHOCTU U JIPYIHX
TUCUUIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaroluecs OBJIaJeBalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopas (GOpMyJIUpyeT CBOU
JOCTHKEHUSI B MaTeMaTu4ecko opme.

VYyeOHbIll Kypc anreOpbl M Havajdl MaTeMaTUYeCKOro aHaju3a 3aKJIaJbIBacT
OCHOBY JJI YCIEIIHOTO OBJAJACHMUS 3aKOHAMU (U3MKH, XUMHH, OHOJIOTHUH,
MIOHWMAaHUs OCHOBHBIX TEHJCHIINI Pa3BUTHsI IKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIOJB30BaTh MX I AalbHEHIIEro oOpa3oBaHUS U B
IIOBCETHEBHOM KM3HU. B TO ke Bpems OBIaJeHHE aOCTPAKTHBIMHU M JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOro aHajn3a pa3BUBAcT
YMEHUE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKa3bIBAaTh
YTBEPXKJICHUSI C MTOMOIIBI0 MHAYKIMU M pacCykAaTh JEAYKTUBHO, UCIOJIB30BaTh
0000IIeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpPEaTUBHOE M KPUTUYECKOE MBIIIJICHHE.

B xone u3ydenus yueOHOro kypca «AnreOpa u Haudajga MaT€MaTHYE€CKOIrO
aHaym3a» 00YydJarolluecs MOJY4aloT HOBBIM ONBIT pEIIeHUs MPHUKIATHBIX 3ajad,
CaMOCTOATENFHOTO MOCTPOCHUS MaTEMaTHYECKHX MOJIENeN pealbHbIX CHUTYaIlHil,
UHTEpIpPETAllMy  TOJIYYEHHBIX  pEIIeHUH, 3HAKOMSITCI C  [pUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEH B TMpHUpPOJE, HAyKe U HCKYCCTBE, C
BBIJTAIOLTUMUCS MATEMAaTHUECKUMHU OTKPHITUSIMH U UX aBTOPaMHU.

Y4eOHblil Kypc 00J1aaeT 3HAUUTENbHBIM BOCIHUTATEIbHBIM OTEHIIUAJIOM,
KOTOPBI peanu3yeTcs Kak depe3 ydeOHbI Marepual, CIOCOOCTBYIOIIMN
(OpPMHUPOBAHUIO HAYYHOT'O MHPOBO33PEHHUS, TaKk M dYepe3 crneuuduky yueOHOU
JeSITeNbHOCTH, TpeOylole MpOAODKUTEIbHOM  KOHIIGHTPAIlMM  BHHUMAaHUS,
CaMOCTOATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3@  IIOJYYEHHBIH
pe3ysbTar.

B ocHoBe Meronuku oO0yueHHs aireOpe M HadajgaM MaTeMaTHYecKOro
aHaM3a JSKUT ACSITETbHOCTHBIM MPUHITUI 00Y4IEHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hauyajga MaTeMaTH4E€CKOTro
aHaJlu3a» BbIIEJICHBI CIEIYIOUINE COAEpkKAaTeIbHO-MEeToAnUecKue TuHuu: «Yucna
U BeIYUCIEHUY, «DyHKIUN u rpadukn», «YpaBHEHUS W HepaBeHCTBay, «Hauana
MaTeMaTUYeCcKOro aHanuza», «MHoXecTBa M  JOorukKa». Bce OCHOBHbIE
COZEPKATEIbHO-METOIMUECKAE JIMHUM W3YYaloTCsid Ha TMPOTSXKEHUU MABYX JIeT
o0y4eHHUsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra W MOCTENEHHO HAaCHIAsCh HOBBIMU TE€MaMHU M pasjenaMu. JlaHHbIN



y4eOHBI KypC SBISICTCS WHTErPAaTHUBHBIM, IIOCKOJIBKY OOBEOMHSIET B cebe
COJICpKaHNE HECKOJIbKUX MaTeMAaTHYECKUX JHUCIUIUIMH, TaKhX Kak anredpa,
TPUTOHOMETPHS, MaTEMaTHUYCCKHHA aHaJIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. [lo mepe Toro kak oOydaromiuecs OBJIAJEBAIOT BCE Oolee
IIMPOKMM MaTeMaTHYCCKUM aIlllapaToM, Y HUX IOCIIEA0BaTEIbHO (OPMUPYETCS U
COBEPIICHCTBYETCS YMCHHE CTPOMTh MATEMaTHYECKyH0 MOJETh pPealbHOU
CUTYaIluH, TIPUMEHSATH 3HAHUS, TIOJTYYCHHBIC TP W3YUYCHUU Y4eOHOIro Kypca, IS
PELICHHS CAaMOCTOSTEIILHO CHOPMYIMPOBAHHOW MAaTEMaTUYECKOH 3a/1auM, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeToAn4YecKas JIMHUS «Uucna ¥ BBIYUCIICHUS» 3aBEpIlacT
(dopMHUpOBaHUE HABBIKOB HMCITOJIb30BAHMSI JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
Ha4YaTO Ha YPOBHE OCHOBHOT'O 00I1Iero oopazoBanms. Ha ypoBHe cpegHero oomero
oOpa3oBaHus ocoboe BHUMaHHE yAedsercs  (HOPMHPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYMCICHUN, BKJIIOYAMOIINX B CeOS WCIOJIb30BaHUE Pa3IMIHBIX
dopM 3amucH YWCIa, YMEHHE JeNaTh NPHUKUIKY, BBIIOTHATH TPUOTIKEHHBIC
BBIYMCJICHUS, OICHUBATh YUCIIOBBIC BBIPAKCHHUS, pa0dOTaTh ¢ MaTeMaTHYCCKUMU
KOHCTaHTaMH. 3HAaKOMbIC OOYYaroIIMMCS MHOXKECTBA HATYpPalIbHBIX, IICIIBIX,
pallMOHAIBHBIX M JEHCTBUTENBHBIX  YHCEN  JIONOJHSIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX YHCCII. B KaXJIoM H3 3THX MHOXECTB PacCMaTPHBAIOTCS
CBOWCTBEHHBIC €My CIEIU(pUICCKUe 3aJayd M OIEepalud: JEJICHUEe Haleo,
ONEPUPOBAaHUE OCTATKAMH HA MHOMKECTBE IICJIBIX YHCEN, O0COObIe CBOHCTBA
paIMOHATBHBIX W MPPAMOHAIBHBIX YHCEN, apUPMETUICCKUE OIEpaIiK, a TaKKe
U3BJICUCHUE KOPHS HATypPaJIbHON CTEIEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEIL.
bnaronapst mocienoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJB3YEMbIX YHUCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TPUMEHEHUS IS PEIICHUS PA3IUYHBIX 3a7ad
dopMHUpyeTCsl TIPEACTaBIeHUE O €AMHCTBE MAaTeMaTWKH KaKk HayKd W €€ poJd B
MOCTPOCHUU MOJICICH pealbHOrO MUpA, IIMPOKO HCIOJIB3YIOTCS 0000IIeHUE |
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pEAM3yeTCs Ha TPOTSHKCHHH BCETO
OoOydeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, MOCKOJIbKY B KaXIOM
paznene IlporpaMmbl TIPETyCMOTPEHO pEIICHWE COOTBETCTBYIOIIMX 3aaad. B
pe3yibTate OOYyYaromIuecs OBJAJCBAIOT PA3IMYHBIMA METOJAAMHU  PEUICHUS
pallMOHAIBHBIX, HMPPAMOHAIBHBIX, ITOKA3aTeJbHBIX, JOrapuOMHUYECKUX U
TPUTOHOMETPUYCCKUX ypaBHCHHM, HEPAaBEHCTB M CHCTEM, a TaKkXkKe 3ajad,
CoZiepKaIUX TapaMeTpbl. [loNMydeHHBIE YMEHHS IIUPOKO HCHOJIB3YIOTCS IIPH
UCCIICIOBAaHUN (YHKIMI C TIOMOIIBIO MTPOU3BOMIHOM, MPH PEIICHUN TPUKIIATHBIX
3a7a49 M 3aj7a4 Ha HaXOXKJACHHE HAWOOJBIIMX M HAaUMEHBIINX 3HAYCHUH (DYHKIUU.
JlaHHas coeprkaTeNbHas JIMHHS BKJIIOUaeT B ceOs Takke (popMUpOBaHUE YMEHUMH
BBIIOJIHATE ~ Pacu€Tel 1O  ¢opMysnaM, TpeoOpa3oBaHMs  pallMOHAIBHBIX,



UppallMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaKXKE BBIPAKEHUI,
COZIEpXkKAIllUX CTENEeHU M Jorapupmel. braromaps H3ydeHHIO anredpandeckoro
Marepualia IPOUMCXOJUT  JaJbHEWINEe  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOI'O MBILUIEHUs O0yJaromuxcs, (pOpMHUPYIOTCSI HAaBBIKU JI€IyKTUBHBIX
paccykaeHuid, paboTbl C  CHUMBOJBHBIMH  (OopMaMu,  MPEICTABICHUS
3aKOHOMEpPHOCTEH M 3aBUCUMOCTEH B BHUJE PABEHCTB M HEpaBEHCTB. Anrebpa
npeuiaraetT  3(p(EeKTUBHbIE HMHCTPYMEHTHI JJIsl PpEUIeHMs] MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxatenbHo-MeToandeckass JuHUA «DyHKIMM W Trpa@uKU» TECHO
nepervieTaeTcs ¢ APYTMMH JIMHUSMU y4e€0HOro Kypca, MOCKOJIbKY B KakKOM-TO
CMBICJIE 3aa€T MTOCIEN0BATENBHOCTD U3yYEHUs MaTepruaiia. M3yueHnne crenenHou,
[IOKa3aTeJIbHOM, JorapupMUUecKoi 1 TPUTOHOMETPUUECKUX (PYHKLUMN, UX CBOMCTB
U rpaduKoOB, UCTOIb30BaHUE (DYHKIUHM ISl pelieHUs 3a1ad U3 APYruxX y4eOHbBIX
OPEIMETOB U pealbHOM ’KM3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM AaHAJIU30M,
TaKk U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. Ilpu 3ToM Oo0sbIIOE BHUMAaHHE
yaensiercss GOpMHPOBAHUIO YMEHUS BbIpaxaTb (OpMylamMu 3aBUCHMOCTU MEXIY
pa3MYHBIMM BEJIMYMHAMHU, MCCIENOBaTh IOJYYE€HHblE (DYHKUUH, CTPOUTH HX
rpadguku. MaTtepuan 3Toi coliepKaTeIbHOM JIMHUU HalleJIEH Ha Pa3BUTHUE YMEHUM
M HaBBIKOB, TO3BOJSIONIMX BbIpaXaThb 3aBUCHMOCTH MEX]Y BEIMUYMHAMU B
pa3nuyHOM (opMe: aHaATUTHYECKOW, Tpaduyeckod W ciaoBecHOW. Ero mzyuyenue
CHOCOOCTBYET PAa3BUTUIO AITOPUTMHUYECKOIO  MBILIUICHHS, CIHOCOOHOCTH K
0000IIIEHNI0 ¥ KOHKPETH3AIMH, UCTIOJIb30BAHUIO aHAJIOT UH.

CopepxatenbHas nuHus «Havama maTeMaTH4ecKoro aHaau3a» MO3BOJISET
CYLIECTBEHHO PAaCIIUPUTh KPYr KaK MaTeMaTHYE€CKHX, TaK M MPHUKIATHBIX 3a]ad,
JOCTYIHBIX OOYYaIOUIUMCS, TaK KaK y HHUX IOSBISETCS BO3MOYKHOCTb CTPOMTH
rpaduKd CIOXKHBIX (YHKUUN, ONpEAENsATh WX HauOOJbIINE W HaWMEHBIINE
3HA4YEHUs, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEN, HAXOAUTh CKOPOCTU U
yCcKOpeHHusl mporeccoB. JlaHHas coaepxaTesibHas JIMHUS OTKpPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHMSI MAaTe€MaTUYECKHX MOJENEN peallbHbIX CHUTYALHi,
NO3BOJISIET HAXOAWTh HAaWydlllee pELICHWE B MPUKIAAHBIX, B TOM YHUCIE
COLIMATTbHO-KOHOMHMYECKHX, 3aJjauaxX. 3HAKOMCTBO ¢ OCHOBAMHM MaTeMaTH4E€CKOro
aHajgM3a CHOCOOCTBYET pa3BUTHUIO aOCTPAaKTHOTO, (POPMaIbHO-JIOTUYECKOTO U
KPEaTUBHOI'O MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUH pacno3HaBaTh IPOSBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HUcKyccTBe. OOydarolmuecs y3HaKT O
BBIJIAIOLIUXCA pE3yJbTaTax, MOJIYUEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

CopepxaTtenbHO-MeToANYECKas TUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ce0s 3JIEMEHThl TEOPUM MHOXKECTB M MaTEeMaTH4eCKOW JIOTHKHU. TeopeTuko-



MHO>KECTBEHHBIE MTPEICTABICHUS IPOHU3BIBAIOT BECh KYPC IIKOJBbHON MaTeMaTUKU
U TIpeajiaraloT HamOoJee YHUBEPCAIBHBIN $3bIK, OOBEAMHSIONIMNA BCE pa3/eiibl
MaTeMaTHUKd ¥ e¢ TPHIOKCHUH, OHU CBS3BIBAIOT pa3HbIE MaTEMAaTHYECCKUE
JUCHUIUIMHBL W WX TPWIOKEHUs B enuHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXXHOCTh 00yYaromeMycsi TMOHMMaTh TEOPETHKO-MHOKECTBCHHBIA — SI3BIK
COBPEMEHHOW MaTeMaTHUKU M HCIIOJNB30BATh €T0 ISl BHIPAKEHUS CBOUX MBICIICH.
JpyruMm BaXKHBIM TPU3HAKOM MAaTeMaTHKA KaK HayKd CJEIyeT TMPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWW U CJEJAOBaHUE OMNpeaeIEHHBIM
mpaBWJIiaM  TOCTPOEHHUS  JOKAa3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTEMaTHYECKON JIOTUKH CIHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIITUICHUS
00yJaromuXcsl, TTO3BOJIIET UM CTPOUTHh CBOM PACCYXKICHHUS Ha OCHOBE JIOTHUECKHUX
npaBuI, GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anredpa W Hauyajga MaTeMaTUYECKOTO aHaIMU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOT'0 MOCIUPOBAHUS, KOTOPHIC MPHU3BAHBI
crocoOcTBOBaTh (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHUS MOJIEIEH pealbHbIX
CUTYyalluid, HWCCICMNOBAHMS D3THX MOJEICH C IMOMOIIBIO ammapara aireOpel u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHus BIUIETEHBI B KXK/BIM U3 pa3esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepUall
y4e0HOT0 Kypca MHUPOKO HMCIOMB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PeaTbHBIX  MPAKTHYECKUX  3a7ad  oOydaroniuecs  pa3BUBAIOT
HAOJIIOIaTeIbHOCTh, YMEHHWE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONB30BaTh  AHAJOTHIO, 0000mAaTh W  KOHKPETU3UPOBAThH  IPOOJIEMY.
HestenpbHOCTE 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7ad
OpPraHM3yeTCs B IPOIECcCe U3YUCHHUS BCEX TEM y4eOHOro Kypca «AnreOpa v Hadasa
MaTEMaTUYECKOTO aHATH3ay.

Ha wu3yuyenue yuebHOro kypca «Asredpa W Hayajga MaTeMaTHYe€CKOIro
aHanm3a» otBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Heneno), B 11
kiacce — 136 gyacoB (4 yaca B HEEINIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4wncia. PalnMOHaIbHBIE W UpPpalMOHAIBHBIE 4YMCIIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. buHom Herorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxnaecTBa W TOXIECTBEHHbIE MPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroujeHbl OT OJHOM NepeMEeHHOM. JleneHue MHOrodjieHa Ha
MHOroujieH ¢ ocrarkoM. Teopema be3dy. MHoOrowieHsl ¢  LEJIbIMU
koddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAXKEHUHN, COJIEPIKALIUX CTETIEHH U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

[lokazarenpHble ypaBHEHHs. OCHOBHBIE METObl PEUICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHne TpPUroHoMeTpUYECKUX YPaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUI. Ornpenenurens MaTpuUlbl 2X2, €ro TIeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBI JIMHEWHBIX YpaBHEHHMW. PelleHne NpUKIagHBIX 3a4ad € IIOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IOMOLIBIO MaTPULl U ONPEIEIUTENEN.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEpaBEHCTB. [IpuMeHeHMEe ypaBHEHUN W HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OO6nacTh ompeneneHus 1 MHOXKECTBO 3HaueHud pyHkumu. Hynu QyHkumm.
[TpomexxyTku 3HaKOMOCTOSIHCTBA. YETHBIE M HeuéTHbIe GyHKIuH. [lepnoauueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (yHKUMS ¢ HATypaJbHBIM U LIEJIbIM MoKa3aTeneMm. E€ cBolicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIBbHBIM [TOKa3aTEIIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKIUN TSl pEIICHUS] YPABHCHHM.

Tpuronomerpuyeckass OKPYKHOCTb, OINPENEIIEHUE TPUTOHOMETPUUECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

@DYHKIIMOHAJILHBIE 3aBUCUMOCTH B peajbHBIX Mpoleccax M SBICHUAX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3a7aHusl MoOcieaoBaTenbHOCTEH. Mertoa
MaTeMaTu4ecKon WHIYKIUH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEIOBATENBHOCTH. VICTOpHsS BO3HMKHOBEHHS MAaT€MAaTUYECKOIO0 AHAJIN3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma OeCKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
NpOLEHTOB. McCIonp30BaHME TMPOrpeECCUM ISl PELIEHUs pPEAIbHBIX 3a7ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHble (QyHKIIMM W UX CcBoMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
VHTEPBAJIOB JUIsI PEIICHHUS HEPAaBEHCTB. [IpuMeHEHME CBOWCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3UIIMHU (PYHKITUH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycelq, HaumOonupImui oOmmi aemutens (ganee — HOJ]) u HammeHblnee ooOIee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3a]1a4 B LEJbIX YUCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pa’keHne KOMIUIEKCHBIX YHCeI Ha KOOPJIWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [IpumeneHue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa H COBOKYIIHOCTh YPaBHEHUH U HEPAaBEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIECTBUS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHMH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HU, UHTEPIPETALHUS MOTYYCHHBIX PE3YJIbTATOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIMH, UX CBOMCTBA U TPapUKH.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HUKAIOT IPU PEIICHUHU 33Ja4 U3 JOPYTUX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHne NpPOU3BOAHOW i1 HAXOXKIEHUS HAWIYYIIEro peuieHus B
OPUKIAIHBIX 3aJadax, I OIpPENENeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [TpaBuiia HaxoXaeHUs IEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Brruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJETIMPOBAaHUE pealbHBIX MPOIECCOB € MOMOUIbI0  AuddepeHInamTbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YJAIOIIErOCs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJIIEHa  pPOCCUMCKOro  OOIIECTBA,  MPEACTaBICHUE O
MaTeMaTUYeCKNX OCHOBaxX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxaaHCKOro oOiiecTBa (BbIOOpHI, OMNPOCHI U JIPYroe), yMEHHE
B3aMMO/ICIICTBOBATh C COLUAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JTOCTHMKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHIICKOTO Hapojaa, chopMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
OPUMEHEHUEM JIOCTHKEHUH HAyKd U JIeATEIbHOCTbIO YUYEHOro, OCO3HaHUE
JMYHOTO BKJIaJIa B TOCTPOEHUE YCTOMYMBOTO OYYIIETO;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAsl 3CTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3aJlay, PEIIEHUN, pacCyKIEeHUN, BOCIPUUMYHUBOCTh
K MaTEMaTUYECKUM aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 3I0pOBOIo U Oe301macHoro o0pasa Ku3HH, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXHUM 3aHITHU U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSITUSAX CIOPTUBHO-030POBUTEIHHOM JI€SITEHLHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYIdy, OCO3HAHME LEHHOCTH TPYAOJIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U peaiu30BbIBATH COOCTBEHHBIE JKU3HEHHBIE IUJIaHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHMIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ 3KOJIOTUYECKOH KYJIbTYpPbl, TOHUMAaHUE BIUSHUS
COLIMAIIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
Ha TMpPUMEHEHHE MAaTeMaTHMYeCKUMX 3HAHWM JUIsl pelieHus 3aad B o0jactu
OKpyXarouield cpepl, IUIAHHPOBAHME ITOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKM W  OOLIECTBEHHOM  MPAKTUKH, IOHUMAaHHE
MaTeMaTHUeCKON Hayku Kak c(depbl 4YeIOBEUYECKOW NEATENbHOCTH, 3TaloB €&
pa3BUTHs M 3HAYUMOCTH JUIL pPa3BUTHS LUBUIMW3ALHAH, OBJIAJCHHUE S3BIKOM
MaTeMaTUKd W MAaTeMAaTHYECKOW KyJIbTYpOMl KakK CpEICTBOM IIO3HAHUS MHMpA,
TFOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYIO M HCCIEAOBATENbCKYIO JIESITEbHOCTh
MHIUBUYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBble JJoruueckue JeMCTBUA:

BBISIBJISITh M XAapPaKTEPU30BATh CYILECTBEHHbIE MPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATHUSAMH, (DOPMYIHPOBATH
OTpe/IeNIeHHs] OHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIIH,
OCHOBaHUS /J1s1 00OOIICHHS U CPABHEHUSI, KPUTEPUU TTPOBOIMMOTO aHATIN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yYTBEpAUTEIbHBIE U OTPULIATENbHBIEC, €IMHUYHBIC, YACTHBIEC U O0OIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOJIEHUAX U YTBEPXKICHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JIeNaTh BBIBOJBI C MWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTHBHBIX YMO3AKIOUYEHUM, YMO3AKIIFOUEHUH 10 aHAJTIOTUU;

ITPOBOJIUTH CAMOCTOSITENIFHO J0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOIO), BHICTPAUBATh APT'YMEHTAIINIO, IPUBOJUTH TIPUMEPHI U
KOHTPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJbL;

BBIOWpATh crmoco0 pereHus: y4eOHOM 3amadd  (CpaBHUBATH HECKOJIBKO
BapUMAHTOB  pEIICHMs, BbIOMpaTh  Haubojee MOAXOAANUMUA C  y4ETOM
CaMOCTOSITENILHO BBIJIETIEHHBIX KPUTEPUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHUS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUpYIOIIHE  MPOTHUBOpPEYHE,  MpodIiEeMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOECHHOCTEN MaTeMaTH4ecKoro o0beKTa, sIBICHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SIBIICHUSIMH, TIPOIIECCaMMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BbIJBUTATh
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITUIO W3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaruu 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAYy PEIICHMS 3aJauH,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OCYXKJIEHMs 3a7laBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOMl TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEILICHMS, COIOCTABJSATh CBOU CYXKJACHUS C CYXICHUSIMH JPYTrHX YYaCTHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOU BO3PAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (opMarT BBICTYIJICHUS C YU4E€TOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA



Camoopranuszanus:

COCTaBIISATh IIJIaH, aJITOPUTM PEIICHUS 3aJ]a4uM, BIOUPATh CIIOCO0 pEIlIeHUs ¢
y4ETOM HUMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM ¢ Y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATENIBHOM  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM U MBICIUTEILHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAJIETh
croco0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIA TIpoIecca W pe3yibTara perIeHUs
MaTeMaTHYEeCKOM 3aJ1a4H;

MIPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHKHYThH MPH PEIICHUU 3a]1a4yH,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, JAHHBIX,
HalJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3yJbTaTa 1I€JId U YCIOBUAM, OOBSICHATH PUYUHBI
JTOCTKEHUS WM HEIOCTIKCHHS PE3yJbTaTOB JEATEILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMmecTHAS 1eATEIbHOCTb:

MOHMMAaTh W HMCIOJL30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHUIYaTHHOM
paboOThl TpW pelIeHWH YYEeOHBIX 3ajlay, NPUHUMATh IeJIb COBMECTHOM
JESITETbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW PaOOTHI, pacmpeneisTh
BUJBI PabOT, JOTrOBapUBATHCS, OOCYXXIAaTh TMPOLECC M Pe3ynbTar pPaboThI,
000011aTh MHCHHS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TPYMMOBBIX (opMax paboThl (0OCYkIeHMs, OOMEH MHEHHIA,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBIIIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATh CBOW JICHCTBHS C APYTMMH YJCHAMU KOMaHBI, OICHUBATH
KauyeCTBO CBOETO BKJa/Ja B OOLIUH MPOIYKT MO KpUTEPHUSIM, CPOpPMyTUpPOBAaHHBIM
y4aCTHUKaMU B3aUMOJICCTBHS.

ITPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOyuenms B 10 kjacce OOyJarOIIMIiCS TMOTYYUT CIICAYIOIIHEC
IpEeIMETHBIE PE3yJbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMMbl y4eOHOIO
Kypca «Anre0pa 1 Hauaja MaTeMaTUYECKOrO aHAIIN3a:

Yucna 1 BBIYMCICHUS:

CBOOOJTHO ONEPUPOBATh MOHITUSMH: palMOHAIBHOE YMCIIO, OECKOHEYHas
nepuoanyueckas JpoOb, TMPOILEHTHI, HWPPALUOHATBHOE YKCIO, MHOXKECTBa
palMOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOJYJIb IEHUCTBUTEILHOTO YHCIIA;

MPUMEHSTh JAPOOM U TPOLEHTHI ISl PEHICHUs MPUKIATHBIX 3aJad U3
Pa3JIMYHBIX OTPACIICH 3HAHUN U PEAIbHOM KU3HU;

MIPUMEHSTH TPUOJIMKEHHBIC BEIYMCIICHUS, IPABUJIa OKPYTJIEHUS, IPUKUAKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJIHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIE JOrapu(pMBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHI'CHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUSMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWJIBHBIC YPABHEHUS U YPAaBHEHUS -CIICACTBUS, PABHOCWIBHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOZHO OMNEPHUPOBATH MOHATUSMH: MHOIOYJIEH OT OJHOW IEPEMEHHOI,
MHOTOYIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JIEJIEHUE MHOTOYJIEHa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u teopemy Buera
JUISL PELLICHM 3a]1a4;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENh MATpullbl 2 X 2 W €ro TIeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA ONpeaenuTens 2 X 2 Juisl BBIYMCICHHS €ro 3HAa4eHUS,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IOMOLIBI0O MaTPULl U OIPEAECIUTENEH,
UHTEPIPETUPOBATH IOTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NIEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBaTh peajibHble CHUTYallMM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQKEHHUS, YpaBHEHMs, HEpPAaBEHCTBAa II0 YCIOBHUIO 3a/laud, WCCIEN0BATh
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOpaTHble (QyHKIMH, KOoMOo3uuus (yHKIUH, rpaduk QyHKIUH,
BBITOJIHATD 3JI€MEHTapHbIE MpeoOpazoBaHus TpaduKoB (yHKIIHII;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEPUPOBATh MOHATUAMHU: YETHBIE M HEUETHBIE (PYHKLUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: CTENEHHas (QYHKIHS C HATypajJbHBIM U
LEeJbIM ToKa3aTeseM, rpaduk CTeneHHON (YHKUUU C HaTypajbHbIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(YHKIIMH, BRITIOTHATH dJIEMEHTApHOE UCCIIEIOBAHUE U MIOCTPOCHHUE UX TPAPHKOB,;

CBOOOJHO OMNEpUPOBATh MOHATHUAMM: IOKa3aTelbHAas W Jorapugpmuueckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpesieJICHNE TPUTOHOMETPUUYECKUX (PYHKIMI YHCIOBOrO apryMeHTa;

UCIIOJIb30BaTh Trpaduku (YHKIUNA IS WCCICNOBAHUS TPOIIECCOB U
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KHU3HU, BBIpXKaTh (HOpMySIaMy 3aBUCUMOCTH MEXAY BETUYNHAMU;

Havaja MaTeMmaTH4ecKoro aHajm3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHLIMAJIBHBIA POCT, (POPMYJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTAaHTE;

UCTIONIh30BaTh MPOTPECCHH ISl PEIICHUs pealbHBbIX 3a1ad MPUKIATHOTO
XapaxkTepa;



CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEOBATEILHOCTh, CIIOCOOBI 3aJaHus
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHHMS MATEMATHYECKOrO0 aHajlM3a KakK aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOTHO OMEpUPOBATHh MOHITHSIMHU: HEMpPEpbIBHbIC (YHKIUU, TOYKH
pa3psiBa rpaduka GyHKIIMU, aCUMIITOTHI Tpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBATh TMOHATHUSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
GyHKIMHU, KacaTenbHas K rpaduky GyHKINH;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUN CMBICT TPOU3BOJIHON st
pelIeHHs 3a1ay.

MHoxecTBa U JIOTMKA:

CBOOOJHO  OMEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpallUd  Haj
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO OMNEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOI0 O0BEKTA, TOKA3aTeIbCTBO, PABHOCUIIbHBIE
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa U Hayajla MaTeMAaTUYECKOTO aHATN3a:

Yucna 1 BHIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHUSIMHU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHOKECTBA HATypaJbHBIX M IIEJBIX YHCEN, HUCIOJIb30BATh MPU3HAKU ACTUMOCTU
nenbix yucen, HOJ u HOK HarypanbHBIX YKcen AJis pelleHus 3a/1ay, MPUMEHSTh
anroput™m EBknmaa;

CBOOOZIHO OMEpUpPOBaTH TMOHATHEM OCTAaTKa MO MOAYJI0, 3alKChIBATh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJTHO OIEPHPOBATH MOHITHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKON (opMe, BBITOIHITH apu(PMETUIECKUE ONEpAllii C HUMU H
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHEeHUS] M1 HEPABEHCTBA!



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PAaBHOCHJIBHBIX TIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
yYpaBHEHUS;

CBOOOJHO OINEPUPOBaTH IMOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHBIC, IIOKa3aTeIIbHBIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHSATH IpapuuecKrue METOABI I PEIICHHs] YPABHEHUI U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHUS, YPABHEHHWs, HEPABEHCTBA M WX CHUCTEMBI IIO YCJIOBHIO 3aJa4H,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUWEM ammnapara anreopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpoUTh TpapuKd KOMHO3MIMH (YHKIUH C TOMOILBIO 3JIEMEHTapHOTO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTpOUTHh TE€OMETpUUYECKHe oOo0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOPJIAMHATHOW IUIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM Ui MOJEIUPOBAHUS M HCCIEIOBAHMS PEATbHBIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIydIlEro peleHus B
NPUKIAOHBIX, B TOM YHMCJIE€ COLHAJIbHO-DKOHOMHYECKMX, 3aJadax, s
OTpEENICHUs] CKOPOCTH W YCKOPEHMsI Mpolecca, 3aJaHHOro (opMysinol Wiu
rpadukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IE€PBOOOPA3HBIE BJIEMEHTAPHBIX (PYHKUUN U BBIUYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MNPHUKIAJHbIE 337aud, B TOM YHUCIE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KVIACC
KounuecrBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoamsie | Ipaxririeckue o0pa3oBaTejbHbIE
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CHUCTeMbl TMHEHHBIX
ypaBHEHUM
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10Ka3aTeJIeEM
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIHSL. 18 1
JlorapudmMuyeckre ypaBHEHHUS
5 Tpuronomerpuieckue BoIpa)KeHUS U 99 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IPOTPECCUU 10
HenpepeiBabie ¢pynkuuu. [IponssogHas 20
9 [ToBTOpeHue, 0600IIeHIE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KUIACC

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBare/ibHbIEe
padoThI padoThI pecypen
1 HccnenoBanue GyHKIUH 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
KommnnekcHblie uncna 10
HatypanbHble u 1iensle uncia 10
Cucrembl pallMOHAJIbHBIX, UPPALIMOHAIBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
ypaBHEHUM
8 3azauyu ¢ napaMeTpaMu 16 1
9 IToBTOpenue, 06001IeHNE, CUCTEMATH3ALIHS 16 5
3HaHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara uu(ppoBbIE
Tema ypoka KonTpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 MHOXeCTBO, OIlepaIiy HaJl MHO)KECTBAMHU 1
M UX CBOMCTBA 04.09.2023

2 narpaMMmesl Ditinepa-Benna 1
Huarp P 04.09.2023
[IpumeHeHne TeoOpeTHKO-MHOXECTBEHHOT 0

3 1
amnmapata JUisl peleHus 3a/1a4 06.09.2023
Pammonansuseie yncina. OOBIKHOBEHHEIE U

4 JIECATUYHBIE IPOOHU, MPOLICHTEHI, 1

pobH, TIp 07.09.2023

OECKOHEUHBIE TIEPUOUIECKUE JPOOH
Pammonansusie yncia. OOBIKHOBEHHEIE U

5 eCATUYHBIE POOH, IPOIEHTHL, 1
A APODH, HIpont 11.09.2023
OeCKOHEUHbIE TEPUOUYECKUE IPOOH
[Tpumenenue apoOei u MPOIEHTOB IS

6 1
pEIICHHS TPUKIIATHBIX 337129 11.09.2023
[Tpumenenue apobeit u MPOIEHTOB J1JIs

7 1
peIIeHUs MPUKIIAIHBIX 33124 13.09.2023
JlelicTBUTENbHBIE YKciia. PaluoHaIbHEIE U

8 1
WppalvoHaIbHbIC YUCIIA 14.09.2023

9 ApudmeTrueckue oneparuu ¢ 1
NEeHCTBUTEIHHBIMYA YU CIAMHA 18.09.2023

10 Mopnynb 1eCTBUTEIBHOT O YUCHA U €r0 1




CBOMCTBA

18.09.2023

11

[TpuOmmKEHHBIC BBIYUCICHUS, TIPABUIIA
OKpYTJICHHUS], MPUKHU]IKA U OI[€HKa
pe3yJibTaTa BIYUCICHUN

20.09.2023

12

OCHOBHBIE METOABI PELIEHUS LIENIBIX U
JIpOOHO-PAallMOHANBHBIX YPaBHEHUH U
HEPaBEHCTB

21.09.2023

13

OCHOBHBIE METO/IbI PEIICHUS [ETIBIX U
JIpOoOHO-pallMOHANIBHBIX YpaBHEHHH U
HEPaBEHCTB

25.09.2023

14

OcHOBHEIE METOJbI pCHICHU L EJIbIX U
JpOoOHO-palliOHAIBHBIX YPAaBHEHUN U
HEPABEHCTB

25.09.2023

15

MHoro4seHsl OT OJHOW MEPEMEHHOM .
Jlenenue MHOro4YjeHa Ha MHOT'O4JI€H C
octatkoM. Teopema besy

27.09.2023

16

MHOTO4JICHBI C IENBIMU KO3 PHUITUESHTaAMHU.

Teopema Buera

28.09.2023

17

Pemenune cucrem TMHENHBIX YPaBHEHUM

02.10.2023

18

Pemenue cucrem JIMHEHHBIX ypaBHEHHUU

02.10.2023

19

Marpuia cucTeMbl JUHEUHBIX YPAaBHEHUN.
OnpenenuTesib MaTpULIbl 2X2, €ro
FeOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAUYCHUS

04.10.2023

20

Onpenenurens MaTpULbI 2X2, €ro
reOMETPUYECKUN CMBICI U CBOMCTBA;

05.10.2023




BBIYHCIICHUC €I'0 3HAUYCHUA

21

ITpumMeHeHuE onpenenuTens Al peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUI

09.10.2023

22

Pemenue npukiIaaHbIX 3a7a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEHUHBIX YPaBHEHUI

09.10.2023

23

Pemrenue npukiIagHbIX 3a/1a4 C ITIOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHU I

11.10.2023

24

KonrtposnpHas pabota: "PanuonanbsHble
ypaBHEHUS U HepaBeHcTBa. Cucremsl
JMHENHBIX ypaBHEHUN"

12.10.2023

25

dyHKIH, CIOCOOBI 3a1aHUsT QYHKITUH.
B3auMHO oOpaTHBIC PYHKIIHH.
Kommosumus GyHKIum

16.10.2023

26

I'padux pyHKIIMU. DIeMeHTapHbIE
npeoOpazoBaHus rpauKoB GyHKIUI

16.10.2023

27

OO6nacTh onpeaeeHus U MHOKECTBO
3HavyeHuil Gpynkumuu. Hymm ¢ynkunn.
ITpomexxyTKH 3HaK MOCTOSIHCTBA

18.10.2023

28

YérHble U HEeUETHBIE DYHKINU.
[Tepuonnueckue ¢pyuxuuu. [Ipomexyrku
MOHOTOHHOCTH (pyHKLHU

19.10.2023

29

MaxkciuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHbIIIee 3HaYCHHE
(GYHKIMY HA TPOMEKYTKE

23.10.2023

30

Jlunelinas, KkBajpaTuyHas U JpoOHO-
nuHelHas GpyHKUuu

23.10.2023

31

DyIieMEeHTapHOE UCCIIEI0BAaHUE U
MOCTPOCHUE TPAPUKOB ITUX (DYHKIIHIA

25.10.2023




DJIeMEHTapHOE UCCIEAOBAHUE U

32
MOCTpOeHUE TPaUKOB ATHX PYHKIIHI 26.10.2023
33 CreneHb ¢ 1eNIbIM MOKa3aTeneM. bunom
HeroTona 08.11.2023
34 Crernens ¢ 1enbIM Moka3aTeneM. bunom
HeroTona 09.11.2023
CrenieHHast pyHKIUS C HATYPaJbHBIM U
35 . E€ cBoii
LeNbIM MoKa3ateneM. E€ cBoiicTBa u 13.11.2023
rpadux
36 KontponpHas pabora: "Crenennas
¢ynkuus. E€ cBoiictBa u rpagux” 13.11.2023
37 ApudmeTrueckuil KOpeHb HATypaIbHOM
CTETIeHU U €ro CBOWCTBA 15.11.2023
38 ApudmeTrueckuil KOpeHb HaTypaIbHOI
CTEIEHU U €ro CBOMCTBA 16.11.2023
[TpeoGpa3oBaHMs YMCIOBBIX BHIPAKECHUH,
39
coJiepKaluX CTENEeH! U KOPHU 20.11.2023
[TpeoOpa3oBaHMs YHCIOBBIX BHIPAKCHUH,
40
COJIEPIKAIUX CTETIEHU U KOPHHU 20.11.2023
[Ipeo6Gpa3zoBaHus YU CIOBBIX BBIPAKECHUH,
41
coJiepKaluX CTENEeHU U KOPHU 22.11.2023
HppannoHanbHble ypaBHeHHs. OCHOBHBIE
42
METO/IBI p?H_IGHI/ISI M PpaIMOHAIBHBIX 93.11.2023
ypaBHEHUI
Hppanronanbabie ypaBHeHUs. OCHOBHBIE
43
METOJIbI ptzmeHI/m M ppalMOHAILHBIX 97 11.2023
ypaBHEHUI
44 HppannoHansHele ypaBHeHNs. OCHOBHBIE




METO/bl PEUICHUS UPPALMOHATIBHBIX
YpaBHEHHUI

27.11.2023

PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUH

45 MppalOHAJIbHBIX YPaBHEHUI 29.11.2023
46 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
UppaloHaJbHbIX YPaBHEHUN 30.11.2023
47 PaBHOCHIIbHBIC TIEPEXO/IBI B PEIICHUN
HUppalliOHAJIBHBIX YPaBHEHHU I 04.12.2023
48 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN
UppaloHaJbHbIX YPaBHEHUN 04.12.2023
CaoticTBa 1 rpaduk KOpHS N-OW CTEIECHU
49 KakK G yHKIIUA OOpaTHOM CTEMEHU C 06.12.2023
HaTypaJbHBIM [TOKa3aTeIeM
CaoiicTBa u rpaduk KOpHS N-0if cTerneHn
50 Kak (yHKIIMH OOpaTHOM CTENEeHH ¢ 07.12.2023
HaTypaJbHBIM MTOKa3aTeIeM
KontponpHas pabora: "CoiicTBa U rpaguk
o1 KOpHS n-oﬁv 'CTeHeHI/I. HppaunoHanbHbIe 11.12.2023
ypaBHEHUS
59 CrerneHb ¢ palliOHAJIBHBIM ITOKa3aTeNIeM U
e€ cBoiicTBa 11.12.2023
53 Crenensb ¢ palluOHAJIbHBIM [TOKa3aTeNleM U
e€ cBoiicTBa 13.12.2023
54 CrerneHb ¢ palliOHAJIBLHBIM ITOKAa3aTeNIeM U
e€ cBolCTBa 14.12.2023
55 [TokasarenbHast GyHKIMS, €€ CBOMCTBA U
rpadux 18.12.2023
56 Hcnonp3oBanue rpaguxa GyHKIUH IS




pEILIEHNs] YpaBHEHUU

18.12.2023

Hcnonb3oBanue rpaduka GyHKIHM IS

57
peuIeHus ypaBHEHUM 20.12.2023
[Toka3aTenbHble ypaBHeHHs. O CHOBHBIC
58 METOJIBI ptimeHI/m MOKa3aTeTbHBIX 91.12.2023
ypaBHEHUI
[TokazarenbHbie ypaBHeHUSA. OCHOBHBIE
59 METO/IbI p?H_IeHI/ISI MOKa3aTeIbHBIX 9512 2023
ypaBHEHUI
[Toka3zarenbHble ypaBHeHHS. OCHOBHBIE
60 METOBI p?H_IeHI/ISI [MOKa3aTelIbHBIX 95 12 2023
ypaBHEHUH
61 KonTpomnbHas padora: "[lokazaTenbHas
¢ynkus. [Toka3aTeapHble ypaBHEeHUS" 27.12.2023
62 Jlorapudwm uncna. CoiicTBa jorapudma 98.12.2023
63 Jlorapudm uncna. CBoiicTBa norapudma 10.01.2024
64 JI . CBoii
orapudm yucna. CoiicTsa norapudpma 11.01.2024
65 JlecaTHYHBIC U HATYpATBHBIC JIOTapH PMBI 15.01.2024
66 JecaTrnunble 1 HATYpaJbHBIE JTOrapu (GMBI 15.01.2024
67 [IpeobpazoBaHre BEIPAXKCHHUI,
coJiepyKalInX Jorapugmbl 17.01.2024
68 [TpeoOpazoBaHue BeIpaKeHUH,
coJiep KaIuX Jorapugmbl 18.01.2024




[IpeobpazoBanre BEIpAXKEHHUIH,

09 coJiep KaluX Joraprumbl 22.01.2024
70 Jlorapudmuueckas ¢pyHkius, e€ cBoiicTBa

u rpaduk 22.01.2024
71 Jlorapudmuueckas GpyHKIus, €€ CBOICTBa

U TpaduK 24.01.2024
79 Hcnonb3oBanue rpaduka GyHKIAM 15

pelIeHHs] YpaBHEHUM 25.01.2024
73 Hcnonb3oBanue rpaibm(a byHKUIMH IS

pelIeHHs] YpaBHEHUM 29.01.2024

Jlorapudmuyeckue ypaBHeHUs. OCHOBHbIE
74 METOJIbI pczmeHI/m JorapupMUIECKUX 99.01.2024

ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
75 METO/IbI p?HIeHI/ISI Jorapu(pMUYecKuX 31.01.2024

ypaBHEHU I

Jlorapudmunueckue ypaBHeHus. OCHOBHBIE
76 METO/bI p?H_ICHI/ISI jorapupMUIEcKux 01.02.2024

ypaBHEHUI
77 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

Jorapu(pMUYECKUX ypaBHEHUN 05.02.2024
78 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN

norapu()MUYECKUX YpaBHEHUI 05.02.2024
79 KonrtponbeHas pabora: "Jlorapupmuueckas

¢yukuus. Jlorapudmuueckue ypaBHeHUS" 07.02.2024
80 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHT'€HC

YHCIIOBOIO apryMeHTa 08.02.2024
81 CHHYyC, KOCUHYC, TAHT€HC U KOTaHT'€HC




YUCIIOBOTO apryMeHTa

12.02.2024

ApKCUHYC, apKKOCHHYC M apKTaHT€HC

82

YHCIOBOT0 aprymMeHTa 12.02.2024
83 ApKCUHYC, apKKOCHHYC M apKTaHT€HC

YHCIIOBOIO apryMeHTa 14.02.2024

TpuroHomerpudeckas OKpy>KHOCTb,

4

8 onpe)lenveHHe TPUTOHOMETPHUCCKUX 15.02.2024

(bYHKIMIA YMCIOBOTO apryMeHTa

TpuroHomerpudeckasi OKpy>KHOCTb,
85 onpe;[enveHHe TPUTOHOMETPHUYECKUX 19.02.2024

(GYHKLIMI 9K CIIOBOr 0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 10.02.2024
87 OCHOBHbIE TPUTOHOMETPHUUECKHE (POPMYJIbI 91.02.2024
88 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITBI 99 02.2024
89 OCHOBHBIE TPUTOHOMETPHUIECKUE (DOPMYJIBI 96.02.2024
90 [TpeoGpa3oBaHe TPUTOHOMETPHUECKIX

BBIPOKEHU I 26.02.2024
01 [TpeoOpazoBaHuE TPUTOHOMETPUUECKUX

BbIpaXKEHU I 28.02.2024
92 [TpeobpazoBaHuE TPUTOHOMETPUIECKHIX

BBIPOKECHU I 29.02.2024
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX

BBIpaXKEHU 04.03.2024
94 Peuienrie TpUroHOMETpUUYECKUX YpPaBHEHUN




04.03.2024

95 P 7
eIIeHHE TPUTOHOMETPUIECKUX YPaBHEHHH 06.03.2024
96 P i
eIlIeHHe TPUTOHOMETPUYECKUX YPaBHEHHUH 07.03.2024
7 P i
9 eIICHHE TPUTOHOMETPUICCKUX YPaBHECHHH 11.03.2024
98 P i
eIIeHHEe TPUTOHOMETPUIECKUX YPaBHEHHH 11.03.2024
99 P i
ellleHHe TPUTOHOMETPUYECKUX YPABHEHUH 13.03.2024
100 Perienne TpUroHOMeTpPUYECKUX YPaBHEHUN
14.03.2024
KonTponbHas padora:
101 "T
PUTOHOMETPUYECKHE BBIpa)KeHI'/'Iﬂ " 18.03.2024
TPUTOHOMETPUYECKHE YPaBHEHUS
[TocnenoBatenbHOCTH, CIOCOOBI 3a/1aHUS
102 . M
0 HOCJ‘IC}IOBaTeHBH"OCTCI/I eron 18.03.2024
MaTeMaTHYECKOW MHTYKIINN
MOHOTOHHBIE M1 OTPAaHUYCHHBIE
103 A
nocienoBaTensHocTH. McTopus ananmsa 90.03.2024
0ECKOHEYHO MaJIbIX
104 A
pupmeTHUecKas Iporpeccus 91.03.2024
105 r
€OMeTpHYECcKasi Iporpeccust 01.04.2024
106 beckoneuHo yObIBaroIas reoMeTpuyuecKkas
IIPOrpeccHst 01.04.2024




CymMma 6eckoHeuHO yObIBaromeit

107 I€OMETPHUYECKOM MPOrpecCcuu 03.04.2024
108 JIuHEelHbIN U 5KCITOH CHIIMAIbHBIN POCT.

Uucno e. Dopmyia CIOKHBIX TPOLIEHTOB 04.04.2024
109 JIMHENHBIA U SKCIIOH CHITUAJIBHBIN POCT.

Yucino e. DopMmysa CIOKHBIX TPOLIEHTOB 08.04.2024
110 Hcnonp3oBaHUE MPOTrpeCcCru AJIs pelieHus

peaNbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa 08.04.2024
111 Kontposnenas pabota:

"TlocnenoBaTenbHOCTH U Iporpeccun” 10.04.2024
112 HenpepbiBHBIEC G YHKIIMKM U UX CBOWCTBA 11.04.2024
113 Touka pa3pbiBa. ACUMIITOTHI IpaUKOB

byHKUMH 15.04.2024
114 CaoiicTBa pyHKIIHI HEMPEPHIBHBIX HA

OTpe3Ke 15.04.2024
115 CaoticTBa PyHKITMH HEMPEPHIBHBIX HA

OTpe3Ke 17.04.2024
116 MeTo HHTEpBAJIOB JJIsl PEIICHUS

HEpaBEHCTB 18.04.2024
117 MeToz UHTEpBAJIOB AJIS peLIeHUs

HEpaBEHCTB 22.04.2024
118 MeToa UHTEpBAJIOB AJIS PEIICHUS

HEPaBCHCTB 22.04.2024
119 IIpumeHeHue CBOMCTB HENPEPbIBHBIX

GYHKIUN 17151 pereHus 3a1a4q 24.04.2024
120 [IpuMeHeHuE CBOWCTB HENPEPBIBHBIX

GyHKIMIA 11 perieHus 3a1aq 25.04.2024




121

[lepBas u BTOpast Ipou3BOHbIE QYHKIIUU

29.04.2024

199 Onpenenenue, reOMEeTPUYECKUI CMBICIT

IIPOU3BOAHON 29.04.2024
123 Omnpenenenue, pu3nIecKuii CMbICT

MIPOU3BOAHON 06.05.2024
124 VYpaBHEHHUE KacaTeIbHOH K rpaduky

byHKIIUN 06.05.2024
195 VYpaBHEHUE KacaTeNbHON K rpauky

byHKIIH 08.05.2024
126 [TpousBoaHbBIC ATIEMEHTAPHBIX PYHKIIUN 13.05.2024
127 [Tpou3BoaHbIE 3JIEMEHTAPHBIX (YHKIUI 13.05.2024
128 [Tpon3BoaHAast CyMMBI, IPOU3BEIEHUS,

YaCTHOTO ¥ KOMIIO3UIIUU (PYHKIIHIA 15.05.2024
129 [Tpon3BoaHAasT CyMMBI, IPOU3BEICHUS,

YaCTHOT'O ¥ KOMITO3HUITUU () YHKIIUHA 16.05.2024
130 [Tpon3BoaHAast CyMMBI, IPOU3BEICHUS,

YaCTHOI'O ¥ KOMIIO3ULIUU (PYHKIIMH 20.05.2024
131 KonrtponeHas pabora: "[Iponssoanas" 90.05.2024
132 [ToBTOpeHue, 0000IIeHNE, CHCTEMATU3AIIHS

3HaHui: "YpaBHeHusa" 22.05.2024
133 [ToBTOpeHue, 06001LIeHNE, CUCTEMATU3ALINS

3HaHui: "OyHKIUU" 23.05.2024
134 Wrorosast KoHTposIbHAS paboTa

27.05.2024




135

Htorosas KOHTpoJbHAs paboTa

27.05.2024
136 [ToBTOpeHue, 0000IICHNE, CHCTEMAaTH3AITUS 1
3HAHUHI 28.05.2024
OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GYHKIMU Ha OTpE3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
ONpENENICHUs] CKOPOCTU U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne npou3BOIHOMN AJIs
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Kommnozunwmst pyHKImi

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
WHTerpaja

27 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumeHeHue HHTErpaia s HaX 0XKIeHUS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTebHBIX HEPABEHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peLICHUS
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNIbHbIX U JIOrapu(pMUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTENbHBIX U JIOTapr(MUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IoKa3aTellbHbIE U JorapudmMuueckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre orneparim ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabota: "KommiekcHble

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbix yncen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pelIeHHs 33124 B IIEJIBIX YHCTIaX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHbBIE METO/IbI PEUICHHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METOJIbI PEIICHUSI CHCTEM H
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M pealibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHne cucTeM K peieHuIo
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHs TOTYYeHHbIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
JKU3HU, MHTEPIIPETaIs TOTY4EHHbIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 palMoHaNbHBIX, HPPALIMOHATIBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTesnbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUs C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYallMil C IOMOLIBIO CUCTEM YPaBHEHUI
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJICNIeH pealibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cUcTeMaTH3alMs 3HaHui: "Y paBHeHuUs"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHeHus"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWH: Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpenue, 0600MIICHNE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHcTeMaTHu3anus 3HaHui

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






		2023-09-21T14:24:16+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ТИНСКАЯ СРЕДНЯЯ ШКОЛА №1"
	Я являюсь автором этого документа




