MHUHHCTEPCTBO IIPOCBEIIEHUS POCCHIICKOII OEJAEPAIINU
MunucrepeTBo 06pa3oBanus u MOIOAEKHON NOHTHKH Caepanosckoii
ob1acTH
MKY YO I'O BoraanoBuu
MAOY Yepuokoposckas COIII

PACCMOTPEHO COI''TACOBAHO YTBEPXJEHO

3am. nnpel{'roy/zksfﬁ ' Zam. aupekropa go YBP  Jlupextop, \\ ._

4 ®nsruna EA. i Ouarvna EA. |

[Tporokon Ne 1 TTpotokon Ne 1 I'[pmqaa 3 1@3\ &3
oT «28» 08 2023 r. or «28» 08 2023 r. 01((5;0,]3) 09520231, »
) i.‘..‘ Yy H i \‘d‘ ~;;\_‘\ ‘n
S F//

PABOYAS IIPOI'PAMMA
(ID 3857939)

yuebHoro npeamera «Aare6pa u nauana MATEMATHYECKOr0 aHAJIH3A.
Yray6aeunsiii yposennb»

Anst obyuaronuxces 10 — 11 knaccos

¢. YepHokopoBsckoe 2023



HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHalih3ay» SBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE O0y4YarolIMXcs Ha ypOoBHE, HEOOXOIUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JTOCTH)KEHUSI B MaTEMaTUUECKOM opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUCHTUPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIIUAMH aireOpbl MU MaTeMaTHYECKOr0 aHajn3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTHBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usywyenus yueOHOro kypca «Anrebpa ¥ Hadajia MaTEeMaTHYECKOTO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MIpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKE M HCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUsS, TaK W 4Yepe3 crenuduky ydeOHOi
NEATENIbHOCTH, TpeOyIolleil MpOJOJKUTENBHONM  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaAJIM3a JISKUT JACATEIHbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COAEPKATEIBHO-METOANUECKUE TMHUM: «Hucna
U BbluuCieHus», «OyHkuu U rpadukuy, «YpaBHEHUs U HEpaBeHCTBay», «Hauana
MaTeMaTH4ecKoro anaiausa», «MHoxkecTBa U  JOruka». Bce OCHOBHbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OObeauHseT B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IIMPOKUM MaTEMaTHYECKHM arapaTtoM, Y HUX MOCIenI0oBaTeNbHO hopMupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJIENb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
pEIIeHUs] CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHMaHHWE yaemsercs (OPMHUPOBAHHWIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCIICHHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCSI MHOXKECTBA HATYpPaJIbHBIX, IEJIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIEpaluu: JACIICHUE Halelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIENBIX YHCEN, OCOObIe CBOMCTBa
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY PACIIUPEHUI0 KPyra WCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMU MX NPUMEHEHHS Ul PELICHUs Pa3iIMyHBbIX 3a/1a4
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPAaBEHCTBa» pealu3yeTcss Ha MPOTSHKEHUU BCETro
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAACBAIOT PA3IUYHBIMU METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, IOKa3aTEeIbHBIX, JIOTAapPUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
ucCle0BaHNH (QYHKIMI C TIOMOINBIO MPOU3BOIHOM, NMPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUEe HAHOONbIIMX U HAMMEHBIIUX 3HAYEHUH (yHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. braromaps u3ydeHUIo aiareOpanvyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEPAaBEHCTB. AnreoOpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JUHUSA «DyHKUMU H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMHU Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbBIX
IPEAMETOB U PEANBHOMN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbloe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJIamMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, MCCIEIOBATh TMOJNy4YeHHbIe (YHKUIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJICHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KaK MaT€MaTUYECKHUX, TaK U MPUKIAJHBIX 3a]ad,
JOCTYMHBIX OOYYalOIIMMCSl, TAaK KaK Y HUX MOSBISIETCS BO3MOYKHOCTH CTPOUTH
rpa@uku  CIOXHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEJ, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKMX MOJEJIEN pealbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIydllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBIIUICHHS, (OPMUPOBAHUIO YMEHUW pPACTO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJTAIONIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIUYECKAs JTUHHUS «MHOXKECTBA M JIOTUKa» BKJIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUN, OHHM CBS3BIBAIOT Pa3HbIE MATEMATUUYECKUE
OUCIHMIUIMHBL W WX TPWIOKEHUS B e€auHoe 1enoe. Iloatomy BaxxkHO nAaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €T0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
Jpyrum BaXHbIM TPU3HAKOM MATEMaTUKH KAaK HAyKH CIEAYeT NpPHU3HATH
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  IMOCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO €  DJJEMEHTAMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUSI
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHUSI HA OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBLIKOB TIOCTPOCHHS MOJIENEH pearbHBIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaAMMBI, IIOCKOJIIBKY BECh MaTEpUal
y4e0HOro Kypca IIUPOKO HCMOJB3YeTCs AJIs pelieHus MpUKIaAHbIX 3amad. [Ipu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3MPOBATh  MPOOJIEMY.
JlesiTenbHOCTh TO  (POPMHUPOBAHUIO HABBIKOB PEIICHUS TPUKIATHBIX 3a/1a4
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MAaTEMAaTHYECKOr0 aHAJIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B HeAenio), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JleucTBuTenbHble uncna. PauuoHanpHblE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubnamxEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTIJICHUS, IPUKUJIKA U OLIEHKA Pe3yIbTaTa BEIYMCICHHUI.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcenonb3oBanue
noaxoAsIed GopMbl 3aMucH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENIEH! U €r0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa jorapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELLIEHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YpaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema bedy. MHorounensl ¢ HEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
norapuMUYECKUX YPaBHCHUM.

OcHOBHBIE TPUTOHOMETPUUECKHE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHI. PellleHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCJICHHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPENCIUTENS I PELICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOU CUTYalUH C ITOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunust ¢yukiuit. I'paduk  yHkuum. DnemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIHMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpaduWK KOPHS N-OM CTENMEeHM Kak (PyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEANBHBIX IIPOLECCaX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeAbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckasi U reoMmeTpuyeckas mporpeccuu. beckoneuHno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MPOTrpeCcCu. JINHENHBIA U 3KCTIOHEHIHAIBHBINA POCT. Yucno €. @opmyia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX  3a]1a4
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoiicTBa (YHKUMU HENpPEpBIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  ANEMEHTAPHBIX  (QYHKUUH. [IpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JEITUMOCTH LEJIBIX
yuces, HauOoypmuii oOmui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinia s pemenus
3a/1a4 B LEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAaJIbHbIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, UHTEPIPETALU MOTYyYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/]IbI peLIEHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YUYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHue MpoU3BOJAHON K MCCIENOBaHHIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHnenne NPOU3BOIHON JUIsi HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKJIAIHBIX 3a7a4yax, Ui OINpeesIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UMHTETpaa. Brruuciienue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wHTErpana s HAXOXKACHHUS IUIOMIAACH IUJIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUN. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIHaTbHBIX
YPaBHEHHU.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMN 00YyYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIHMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUSA

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIAEHHUS, CBA3aHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKh U JAEATEIbHOCTHIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMUBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acClleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHS NPHUMEHAThH MaTeMaTHYeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTaHWE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH M
OTIbIXa, PETyIsipHas (GU3UYECKass aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HWHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATBLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MaTEMAaTUUE€CKON HAITPaBIEHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpelbl, OCO3HaHUE II100aIbHOIO XapaKTepa IKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOHW KakK CpEJCTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYIUPOBATH U  NPEOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U TPOTUBOPEUNI;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHus ydyeOHOM 3ajauu  (CpaBHHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAMUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, IBICHUSMHU, ITPOLIECCAMH;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIpOlLlecCca, a TaKKe BbIJIBUTATh
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIe YHHMBepPCaJIbHbIE YUeOHbIe 1elCTBHS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyd€ U CXOJCTBO MO3UIIMH, B KOPPEKTHOU (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMAT BBICTYIUICHUS C Y4YETOM 3a1ad
Mpe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.



PerynsiTuBHBIe YHHBeEPCAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yUETOM HOBOW MH(OpMauu.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pediIeKkcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3yIbTAaTOB, BIAJECThH
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTaTa perieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETLCTB, IaHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATA LT U YCIOBUSIM, OOBSICHITH TPUIHHBI
JTOCTH)KCHUS WU HEJAOCTH)KCHHUSI PE3yJIbTATOB JCATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTIbHOM
paboThl TMpW pelIeHUH Y4YeOHBIX 3ajady, MPUHUMATh Ieib COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHUs, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHIECKOTO aHAIIH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OeCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JIPpOOM W TPOIEHTHI IS PEIICHWsS TPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUila OKPYTJIEHUS, IPUKUIKY U
OLICHKY p€3y/IbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(DMETHUECKUI KOPEHb HAaTypalbHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJIeM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapudM uucia, AECITHYHBIE W
HaTypaibHbIE JTOTapU(pMBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3MYHbIE METOJbl PpEUICHUS pPaIlMOHANBHBIX © JPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C MLEeIbIMU KO3 (UIMEHTaMH, KOPHU MHOrOYJIEHA, NPUMEHATH
JIeJICHHE MHOTOYJIEHa Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELLIeHUs 3a1a4;

CBOOOJTHO OMEpUPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKUU CMBICI,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IIPUMEHATh ONPENCINUTENN JUIsl PELICHUS CHUCTEMbl JIMHEHMHBIX YpPaBHEHUH,
MOJEIIMPOBATh PEAIBHBIE CUTYAallMU C IIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MATpHIl U OIPEHEIIUTEIICH,
MHTEPIIPETUPOBATD IOIYy4YECHHBIA PE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BAHUS YHCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
aorapu(MUUECKUX BBIPAKEHUM;



CBOOOJHO OMNEPUPOBATH MOHATUSIMH: HUPPALUOHAIBHBIE, MOKAa3aTeJIbHbIE H
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
NEePEXO/10B MM OCYLIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI Uil MpeoOpa3oOBaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTYyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPQ)KEHUS, YPaBHEHHUs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, HCCIEI0BaTh
NOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM armapara ajnreopsbl.

DyHKIUM U TPAPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMS (QYHKUUNA, Tpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbBIE TpeoOpa3zoBaHus rpaduKoB HYHKITU;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHWH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATUAMH: UYETHBIE W HEUYETHBIE (YHKIINH,
nepuoanyeckue (QyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIUH, MAKCUMYMBbI U
MUHUMYMBbI (YHKIUM, HauOoJsblliee W HaWMEHbIIee 3HAaYeHHEe (YHKIMU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsI (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, rpauk CTeneHHON (YHKIMU C HATypaJbHBIM M IEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil cTeneHu Kak (pyHKIUM OOpaTHOM CTEHEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONepUpOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(hUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUAMHU: IOKa3zaTelbHas W JIOTapupMUUecKas
GyHKIIMK, WX CBOMCTBAa U TrpaduKH, HCIOIB30BaTh UX TpaduKu ISl pelieHUus
YpPaBHEHU;

CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieJIeHe TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apTyMEHTa;

UCIONB30BaTh Tpaduku (QYHKIUM A7 HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaXKaTh (OPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CcBOOOIHO OMNEpUPOBATh TOHATUSAMU: apuMeTHyecKas M TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FTEOMETPHUECKas MPOrpeccusi, TNHEHHBIN U



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIs PpEUICHUs pealbHbIX 3aJad MPHUKIaJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIpAaHWYEHHBIE TOCIEJ0BATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTHYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHSATUSMM: HENpPEepbIBHbIE (YHKIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKIUU;

CBOOOJTHO OMNEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpEepbIBHAs HAa OTpeE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI 1JIs1 pelieHus 3a1a4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
dyHKIIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCTSATH TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpallMK  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJis OMUCAaHUsS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYECOHBIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMH: OIPEACICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIBHBIC
yYpaBHEHHS 1 HEPABEHCTBA.

K xonmy obyuenus B 11 KJjacce 0OydYarOIIMICSA TOJYYUT CICAYIOIIHAE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM paboudell mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHAIu3ay:

Yuciia ¥ BHIYHCTICHUSA:

CBOOOIHO OMNEpUpOBaTh MOHATHSAMH: HATypalbHOE U IEJI0€ YHUCIIO,
MHO’KECTBA HATYpaJIbHBIX M II€JIBIX YHCEJ, UCIIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKina;

CBOOOIHO OMEpUpOBaTh TMOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHUCEJ, NMPEACTaBIATh KOMIUIEKCHBIE 4ucia B alreOpandyeckon u



TPUTOHOMETPUUECKON (PopMe, BHIONTHATh apu(METHUECKUE ONEepaIlui ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMNEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKAa3aTelIbHbIC W
norapumMuyecKkre HEPaBEHCTBA, HAXOJIUTh WX PEIICHUS C  [OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPHUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (HOPMYNBl  IJi1  pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarhb palroHaIbHbIE, UppaluoHAIbHEIE, ToKa3aTelIbHbIC,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

PUMEHATH rpaduuecKrue METOIbI JIJIs PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaK>Xe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peallbHble CHUTYalluh Ha SI3bIKE alreOphl, COCTaBIATH
BBIDQKEHUS, YPABHCHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJICIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTarT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKM (YHKIUA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3HUIIUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHUYECKHE oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMHU: TpadUKA TPUTOHOMETPUUICCKUX
dynKImi;

IPUMEHATh (PYHKIHUHM I MOJCIHMPOBAHUS W MCCICAOBAHUS PEaTbHBIX
MPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajaIu3a:

UCITOJTB30BaTh MPOU3BOIHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI (PYHKIIMHA HEMPEePbIBHON Ha
OTpE3KE;



WCIIOJIB30BaTh NPOW3BOAHYIO JUII HAXOXKIEHUS HAWIy4dllIero pElICHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-D)KOHOMHYECKMX, 3ajadax, s
ONIpENIENICHUs] CKOPOCTH U YCKOpPEHHMsS Ipolecca, 3alaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HaXOAWUTh MEpBOOOpA3HbIE AIEMEHTAPHBIX (QPYHKIUH M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuia;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA NpUMEpE
cocTaBlieHUs TudPepeHIIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJAHbIE 3aJa4d, B TOM YHUCJE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
n/n NPorpamMmbl Bcero Konrpoarhbie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHuorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
) Oynkunu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
[TocnenoBarebHOCTH U IPOTPECCUH 10 1
HenpepriBabie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
n/n NPorpamMmbl Bcero Konrpoursre o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
| I/IccneILOBaHI:Ie (GYHKITUH € TTOMOTIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 1
TpuronomeTpudeckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3agauu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMAaTU3AINS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
H3yUyeHus

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMH U
UX CBOWCTBA

Hwnarpammel Diinepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1a4d

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH

Pammonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE IPOOH

[Ipumenenne npoOeld U MPOIICHTOB JIJIst
penieHus MPUKIaIHBIX 3a71a49

[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
pelieHus MPUKIAIHBIX 3a1a4

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppanoOHaJIbHbIC YHUCJIa

ApupmeTrrueckue oneparum ¢
JeWCTBUTENIbHBIMU YHCITAMHU

10

Moaynb IEMCTBUTENBHOTO YUCIIA U €T0
CBOICTBA




11

[TpuGnnxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PECIICHUS TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA KOY(PPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposnsHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

OyHKIUSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB QYHKINN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumeHblliee 3HaYCHHE
(GYHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
nuHeltHas GyHKIUU

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUI

33

Crernens ¢ LICJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIbHBIM U
nenbiM nmokaszareneM. E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "CrenenHas QpyHKIus.
Eé cBoiictBa n rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €ro CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaIbHOM
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKaluX CTENEeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEpXKAIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS] UPPALTMOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUU

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPABHEHUM

A7 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa U rpauK KOpHs N-Oi CTETIEHU KaK

49 (dbyHKIIMM OOpaTHON CTETIEHU C HATypaTbHBIM
oKasarejaemM
CpoiicTBa u rpaduK KOpHS N-Oi CTETIEHN KaK

50 (dbyHKIIMM OOpATHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTponsnas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-0i creneHu. MppanuoHanbHbie
ypaBHEHUS"

5 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U e€
CBOMCTBa

53 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U e
CBOMCTBA

54 CreneHp ¢ pallMOHAJIbHBIM IIOKA3aTeIeM U eé
CBOMCTBA

55 IToka3zaTtenbHast GpyHKuMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN A5
pELIeHNs ypaBHEHUIN

57 Hcnonb3oBanue rpaduka GyHKIUN A5
pelLIeHNs ypaBHEHUI

58 Iloka3zarenpHble ypaBHEeHUsA. OCHOBHBIE




MCTOAbI PCIICHHUA MMOKA3aATCIIbHBIX ypaBHeHI/Iﬁ

[Tokazarenbubie ypaBHeHU. OCHOBHbIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YPaBHEHHH :
60 [lokazarenbHble ypaBHEeHUS. OCHOBHBIE |
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH
61 KonTponsnas pabora: "[lokazarenpHas |

¢ynknus. [lokazaTenbHble ypaBHeHUS"
62 Jlorapudm uucna. CpoiictBa jorapugpma 1
63 Jlorapudm uucna. CoiicTBa orapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1
66 JlecsiTuuHble U HATYpaJbHBIE TOTAPU(BMBI 1
67 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
sorapudmeI
68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
sorapudmel
69 IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALINX |
soraprudmsl
70 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U |
rpaduk
71 Jlorapudmuueckast QyHKIHs, €€ CBOWCTBA U
rpaduk !
7 Hcnonb3oBanue rpaduka GyHKIUN A5 |
peleHus ypaBHeHUH
7 Hcnonb3oBanue rpaduka GyHKIUN A5 |
peleHus ypaBHeHUH
74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl peLIeHUs] JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bl peIIeHUs] Jorapu(PpMUUECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBueHus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 oTpe/eNieHue TPUTOHOMETPUUYECKIX (DYHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 orpeielieHne TPUrOHOMETPUUECKUX (PYHKIUI

YHUCJIOBOTO apryMmecHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX |
BBIPAXKECHUI

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKECHUIN

9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

96 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

98 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
KontponbHas padota: "TpuroHoMmerpudeckue

101 BBIPAKECHUS U TPUTOHOMETPUUYECKHUE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 MOCJIeI0BATENIbHOCTEN. MeTox 1
MaTeMaTH4e€CKON MHAYKLIHH

103 MOHOTOHHBIE U OTPAaHUYEHHBIE |

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHajin3a




OECKOHEUYHO MAJIbIX

104 ApupmeTrnueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 Cymma OeckOHE4HO yObIBaroIen
r€OMETPUYECKON IIPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHUATIBHBIA POCT.
Hucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonb30BaHue mporpeccuu sk perieHus
peayIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa

11 Kontponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepriBHbIC PYHKIINMHN ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CpoiicTBa (DyHKIIMI HETIPEPHIBHBIX Ha
OTpEe3Ke

115 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpEe3Ke

116 Meto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB

117 Metoa MHTEpBAJIOB ISl pELICHUS HEPABEHCTB

118 Meroa UHTEPBAJIOB Ul PELIECHUS HEPABEHCTB

119 [IpumeHeHre CBOMCTB HENPEPBIBHBIX

GyHKIMHI 1715 pereHus 3a1a4




IIpuMeHeHne CBOMCTB HENPEPBIBHBIX

120
GyHKIMH 18 pereHus 3a1a4d

121 [lepBas u BTOpas Mpon3BOAHBIEC (HYHKIUU

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Onpenenenne, GU3NUECKUN CMBICTT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIMN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN

127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN

128 IIponsBoaHas CyMMBl, IPOU3BEIEHMUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 IIponsBoaHas CyMMBbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIMU (QYHKLUH

130 IIpounsBoaHas CyMMbl, IPOU3BEICHMUS,
YaCTHOTO U KOMITO3ULIMU (QYHKLUH

131 Kontponbras padota: "[IponsBognas”

132 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3aIUs
3HaHui: "YpaBHeHUs"

133 [ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3ALUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 HToroas koHTpoJbHas paboTa

136 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALIUS




3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K HCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpuMeHeHre npon3BOIHOM K NCCIEA0BAHUIO
(GyHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeHeHne npor3BOIHON K HCCIIET0BAHUIO
(yHKIMI HA MOHOTOHHOCTB M 3KCTPEMYMBI

[IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI

[IpumeneHne Tporu3BOIHOM K UCCIIEA0BAHUIO
(hyHKIIMI HA MOHOTOHHOCTD U OKCTPEMYMBI

HaxoxaeHne HanOobIIero 1 HAMMEHBILIETO
3HAYEHUS HEMPEPHIBHON PYHKLINU Ha
OTpe3Ke

HaxoxaeHne HaubobIIero 1 HANMEHBILIETO
3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha
OTpe3Ke

Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO
3HAa4YeHHUsl HeMPEePhIBHON (QPYHKIMH Ha
OTpe3Ke

10

HaxoxnaeHue HaKOOJIBIIEr0 ¥ HAUMEHBIIIETO




3HA4YEeHHUs HEMPEPHIBHON (PYHKIMH Ha
OTpE3KE

11

Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
OTpe3Ke

12

Haxosxnenne HanOOJIbIIETr0 ¥ HANMEHBIIIETO
3HAYEHUS HEMPEPHIBHON (PYHKIINU Ha
OTpe3Ke

13

[IpumeHeHre npou3BOTHOM SISl HAXOXKICHUS
HAWJIYYIIEro PEIICHUs B IPUKIAIHBIX
3ajjagax

14

[IpumeHeHre Tpou3BOTHOM TSl HAXOKICHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3a1auax

15

[IpumeneHnne Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aJaHHOTO (GOPMYIION WITH
rpapukoM

16

[IpumeneHnne Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpagukoM

17

Kommnosunus ¢yHkimii

18

Kommnosunus ¢yHkimii

19

Komnozunus GpyHKImii

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH

21

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha




KOOPJMHATHOM MIOCKOCTH

KonTtponsHas padoTa: "Mccnenoanue

22 (GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"

2 [lepBooOpa3Has, OCHOBHOE CBOICTBO
nepBooOpa3HBIX

24 [TepBo0Opa3zHbIe FEeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

)5 [TepBo0Opa3zHbIe FIeMEHTAPHBIX (QYHKITUH.
[IpaBuna HaxoXkAEHUS IEPBOOOPA3HBIX

26 Nuterpain. I'eomeTpuyecknii CMbICT
WHTerpaia

7 Boruncnenue onpenenéHHOro HHTErpaia mno
dhopmyne Herotona-JleiiGnuria

)3 Beruncnenue onpeaenéHHOro HHTErpaa 1o
dhopmyne Herotona-JleliGnura

29 [IpuMeHeHue nHTErpana i HaX0XKACHUS
IUIOIIAJEH MIOCKUX QUryp

30 [IpuMeHeHue uHTErpana 1y HaX0XKACHUS
00BEMOB r€OMETPUUYECKHX TEI

31 [Ipumeps! perenuit audhepeHIuaTbHbIX
ypaBHEHUH

0 [Ipumeps! perienuit tuddepeHnnaIbHbIX
ypaBHEHUH
MaremaTHuecKoe MOJICIIUPOBAHUE PealIbHBIX

33 MIPOIIECCOB C MOMOIIBIO AU depeHInanbHbIX
YpaBHEHUH

34 KonTtposnsHas padota: "I[lepooOpas3nas u

uHTerpan”




Tpuronomerpuieckue GyHKIUH, UX

35 . 1
CBOMCTBA ¥ rpauKu

36 Tpuronomerpuyeckue QyHKIIHH, UX |
CBOMCTBA ¥ TpaduKu

37 Tpuronomerpuyeckue QyHKIIHH, UX |
CBOWCTBA ¥ TpaduKu

18 Tpuronomerpudeckue GyHKIIUU, UX |
CBOMCTBa U rpaduku

39 Tpuronomerpudeckue GyHKIIUU, UX |
CBOMCTBaA U rpapuku
OT60p KOpHEH TPUTOHOMETPUUECKHIX

40 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YpaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpPaBHEHUH C MOMOUIBIO 1
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C IOMOLIbIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1

46 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1

47 Pemenue TpUroHOMeTpUYECKUX HEPABEHCTB 1

43 KonTtponeHas padota: "['paduku 1

TPUTOHOMETPUUYECKUX (PYHKIUH.




Tpuronomerpuueckue HepaBeHcTBA"

OcHoBHEIC MCTOABI PCIICHUS TOKA3aTCIIbHBIX

49
HEPaBEHCTB

50 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

51 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

57 OcHOBHBIE METO/IBI PEIICHUS MOKAa3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEecKUX HEpaBEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUEeCKUX HEPAaBEHCTB

57 OcHOBHBIE METO/IbI PEILICHUS
HppalMOHAIIbHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI PEILICHUS
HppalMOHAIIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLIECHUs
HppalMOHAIIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLIECHUs
HppaLMOHAJIEHBIX HEPABEHCTB

61 I'pacdmyeckue MeToabl pereHus
HppaLMOHANIBHBIX YPABHEHUN

62 I'padmyeckue MeTobI pereHus




HMPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTo b1 pemeHus
II0KA3aTebHBIX YPAaBHEHHUU

64

I'padmyaeckue MeTOIBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKuX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabl pemeHust
Jorapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToapl pemeHust
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
YpaBHEHUU

69

I'pacdmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
YpaBHEHUU

70

I'padmyeckue MeTobl pereHus
MOKa3aTeJIbHbIX U Jorapu(pMUIecKux
HEPaBEHCTB

71

I'padmyeckue MeTobl peneHus
MOKa3aTeIbHbIX U Jorapu(pMUIECKUX
HEPaBEHCTB

72

KontponbHas padota: "MppanuoHanbHble,
MoKa3zaTeabHbIe U IoTapupMUIecKue
HepaBeHCTBA"

73

KommuiekcHble uncna. Anredpandeckas u
TpPUTOHOMETpUYecKas (POPMBI 3aMUCH




KOMINJICKCHOT'O YHKCJia

Kommuiekcheie uncna. Anredpandeckas u

74 TPUTOHOMETpHYECKast (DOPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

75 ApupmeTrueckue onepaum ¢
KOMIUIEKCHBIMH YHCTIaMU

76 Apudmernueckue onepauu c
KOMIUIEKCHBIMH YHCTIaMU

77 N300pakeHne KOMIJIEKCHBIX YUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

73 N300pakeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesu u3
KOMIIJIEKCHOTO YHCIIa

20 ®opmyna Myaspa. KopHu n-oii cTenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMITIEKCHBIX YUCEI JIs

81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a/a4

2 KontponbHas padota: "KomruiekcHbie
yycna"

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

g5 [IpuMmeHeHne MPU3HAKOB JAETMMOCTH IIENIbIX
yucen

26 [IpuMeHeHne npru3HaKOB JEIUMOCTH LEbIX
yucen

87 [IpuMeHeHne npru3HaKOB JEIUMOCTH LETbIX




gucen: HOJl u HOK

HpI/IMCHeHI/Ie MMPU3HAKOB ACIIMMOCTHU LCIIbIX

88 gucen: HO u HOK

29 [IpuMeHenne npru3HAKOB JEIUMOCTH LIEITBIX
YUCEJI: OCTATKHU 10 MOIYIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH LEITBIX
YHUCEJN: OCTATKHU 10 MOYJITIO
[IpuMeHeHne mprU3HAKOB JEIUMOCTH HIEITBIX

91 yucen: anroput™ EBknuaa mist pemeHus
3a/1a4 B LEBIX YUCIIaxX

9 Kontponbras padota: "Teopus menbrx
qucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEICTBHS
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

94 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUM
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUH

97 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH MMOKAa3aTEJIbHBIX YPaBHEHUI

08 OCHOBHBIE METO/IbI PEIIEHUS CUCTEM U
COBOKYITHOCTEM MMOKA3aTEJIbHBIX YPAaBHEHUI

99 OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U




COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKux
YpaBHEHUU

101

[IpuMeHeHne cUCTEM K PELLICHUIO
MaTeMaTHYECKUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

102

[IpuMeHeHne cUCTEM K PELIEHHIO
MAaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00J1aCTel HAYKHU U pealbHOMN
JKU3HHU, MHTEPIIPETaLUs OJy4CHHBIX
pe3yJIbTaTOB

103

[IpumeHeHre HEpaBEHCTB K PEHICHUIO
MaTeMaTHYeCKUX 3a7a4 1 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKH U PEaTbHOU
KU3HU, HHTEPIPETALUs OTy4YeHHBIX
pe3yNIbTaToOB

104

Kontponbras padota: "Cuctemsr
paIOHATBHBIX, UPPALIUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(PMUIECKuX
ypaBHeHUI"

105

PamnonansHaeie YpaBHCHUA C ITapaMCTpaMUu

106

PanunonanbHbIE HEPaBCHCTBA C IMapaMeTpaMu

107

PanmoHanbHBIE CUCTEMBI C napameTpamu

108

I/IppaLII/IOHaJ'ILHHC YpaBHCHUA, HCPABCHCTBA

[S N [ G [ R —




C IapaMmeTpaMu

109

HppanmoHanbHble CUCTEMBI C TApaMeTpaMu

110

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111

[lokazarenbHble CUCTEMBI C TapaMeTpaMu

112

Jlorapudmuueckrue ypaBHEHUs, HEPaBEHCTBA
C mapaMeTpaMHu

113

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuuecKkre HEPABEHCTBA C
rapameTpamu

116

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C IOMOIIBIO YPAaBHEHUH C
rapameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENel pealbHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI €
napameTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTHYECKUX MOJIEEN pealbHbIX
CUTYyali C IOMOILBIO CUCTEM YPaBHEHUH ¢
napameTpamMu

120

KonTponeHas pabdoTa: "3anaun ¢
napaMmerpamu”




[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS

121
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHui: "YpaBHeHus"

123 [ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS
3HaHuii: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aUs
3HaHuii: "HepaBencrtna"

125 [ToBTOpEenue, 06001IeHNE, cCCTEMaTH3alUs
3HaHui: "HepaBencrsa"

126 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui: "HepaBencrna"

127 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATHU3AIIHS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

128 [ToBTOpEeHME, 0600IIEHNE, CHCTEMATH3AITIS
3Hanuil: "[IpousBoaHas u e€ npumenenue"

129 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "[IpousBoaHas u e€ npumeneHue"

130 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "MHTerpan u ero npumenenue"

131 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3alUs
3HaHui: "OyHkunn"

132 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs
3HaHui: "OyHkunn"

133 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HaHui: "OyHkunn"

134 HToroas koHTpoJbHas paboTa

135 Htorosas KoHTpoJbHAsA padoTa
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[ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIUS
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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