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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIILICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOE€HHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaroIiMecs OBJAJIEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON JKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JJIsl JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTU4YEeCKOro aHalIu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpEeTU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTHBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» O0ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
UHTEPIPETALIMA  TONYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIA peanu3yeTcss Kak uepe3 Yy4eOHbI MaTepual, CIOCOOCTBYIOIINN
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIy4YE€HHBIN pe3ysbTar.

B ocHoBe meToanku 00y4yeHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaInu3a
JIEKUT AESITEIbHOCTHBIN IPUHIUI 00YUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHUECKOT O aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoMYecKue JuHuM: «Yucna u
BbIunciaeHus», «OyHKuuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEP/KAaTEIbHO-METOJUUECKHE JIMHUM H3Y4arOTCsl Ha NPOTSIKEHUM [JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO TOMOJIHSIS IPYT
Jpyra ¥ IOCTENEHHO HAChIIAsiCh HOBBIMH TEMaMU U pasaenaMu. J(aHHbII yueOHbIi
KypC SBISIETCS HWHTETPaTHBHBIM, IMOCKOJBKY OOBENUHSAET B cebe coaepKaHHe
HECKOJIBKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUsSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroIuecs OBIIAJeBAIOT BCE OoJiee MIMPOKUM MaTeMAaTUYECKUM
anmnapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTUYECKYI0 MOJEIb PEANbHON CHUTyallud, IPUMEHSITb 3HAHUA,
IOJIyYEHHBIE MPU HM3YYEHUM Y4YeOHOTO Kypca, Il PELICHUs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOW 3ajayd, a 3aTeM HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MEeTOAMYECKas JIMHUA «YUucna UM BBIYMCICHHS» 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanus. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercss  (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3ITUUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYKCIICHUSI, OLICHUBATh YMCJIOBBIE BBIpAXKEHHUS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarOIIMMCsI MHOKECTBA HATYpaJbHBIX, LEINbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YHCENT  JIONOJHAKOTCS  MHOKECTBOM
KOMIIEKCHBIX YHCel. B Ka)IoM M3 3THUX MHOXKECTB pPAacCMaTpHUBAOTCSA
CBOMCTBEHHbIE €My CIeUU(PUUEecKUue 3alauyd U Olepaluu: [eJCHUE HalEeo,
ONEpUpPOBAHME OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
palMOHANBHBIX U UPPAIIMOHAJIBHBIX YHCEN, apu(METUYECKHUE OINEepalnu, a TaKxKe
U3BJICUEHNE KOPHSI HAaTypaJlbHOM CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnaronmapss mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH HUX MPUMEHEHHS ISl PEIICHMs Pa3IMYHbIX 3a7a4
dbopmupyeTCcsl MPEeACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
IOCTPOCHUU MOJIENIE peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0OOILIeHHE U
KOHKpETH3aLHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCS HA MPOTSHKEHUM BCETrO
oOydeHHsT Ha YpPOBHE CpEAHEro ooOumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOy4alolUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TakKXke 3ajady,
comepxammx napamerpbl. [lomydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS TpHU
UCCIIENOBAaHUM (PYHKIMI C TIOMOIIBIO NPOU3BOJHOM, IPU PELIEHUH MPHUKIAIHBIX
3a/la4 U 3a]]a4 Ha HaXO)KJIeHHWE HauOOJBIINX U HAMMEHbBIINX 3HAY€HUN (YHKIUH.



JlanHasi copepxaTenpHas JIMHUSA BKIIOYAeT B ce0s Takke (OpMUPOBaAHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
WUPPANMOHATBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TAaKKE BBIPAKCHUN,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajbHENIIEe pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUIEHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraet 3¢ QeKTUBHBIC
WHCTPYMEHTBl JJIl pELIEHUS MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajady,
HAIJISJIHO IGMOHCTPUPYET CBOM BO3ZMOYHOCTH KakK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYeCKass JUHUAS «DyHKIMH W TpaQuKu» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMHU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapupMUIYECKOi U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU IS pEeIIeHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3AHO KaK C MAaTEMaTHUYECKUM aHAIM30M,
TaK W C pEIIeHHEeM ypaBHEHUN U HepaBeHCTB. [lpu 3TOM Oo0bllIOe BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIEOBAaTh MOJyYeHHbIE (YHKIIMH, CTPOUTH UX
rpadguku. MaTepuai 3Toi coepKaTeabHON TMHNN HAIEJICH Ha pa3BUTHE YMEHHUH U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUNHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpaduyeckoil u ciioBecHOU. Ero n3ydenue cnoco0CTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHHUS, CIHOCOOHOCTH K OOOOIIEHUI0 W
KOHKPETH3AI[1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenpHas auHus «Hauama mareMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3aj7ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpEeAeNaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHUSI, BBIYUCIATH IUIOMAAN (GUTYP U OOBEMBI TeJN, HAXOAUTh CKOPOCTU U
yCKOopeHusi TmpoueccoB. JlaHHas conepikareibHas JHMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaT€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMITyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOIrO aHajIn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAaBbHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE B HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYEeHHBIX B XOJE Pa3BUTHS MAaTeMaTHKH KakK HAyKH, U 00 uX
aBTOpax.



CopepxarenbHO-MeTOIMYeCKass TUHUSA «MHOXKECTBA M JIOTHKa» BKIIIOYACT B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jieiibl
MaTeMaTUKM M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B efauHoe 1enoe. [losTomy BaxHO 1aTh
BO3MOXKHOCTh OOy4aromeMycss TMOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MAaTHUKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JpyrumM BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJIEIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
00ydJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, GOPMUPYET HaBBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHaliM3a, UHTEpIpEeTaluy TOJYy4YeHHbIX pe3yibTaToB. Takue
3a/IaHusl BIUIETCHBI B KON U3 Pa3IeTIOB MPOTPaMMBbI, TOCKOJIbKY BECh MaTEpHa
y4eOHOTO Kypca IMIMPOKO HCIIONB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HaOJIOAATeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  IMPOOJIEMY.
JlesitenbHOCTh 1O  (OPMUPOBAHWIO HABHLIKOB PEIICHHUS TPUKIAJHBIX 3a7ad
OpTaHU3YeTCs B MPOIIECCEe U3YUCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaia
MaTEeMaTHYECKOTO aHaTTu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4yaca B HE/IEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB IS
pELIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubmmkEHHBIE BHIYMCIICHUS, MTPaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOJIXOAIIEH (POPMBI 3aIUCH IEUCTBUTEIBHBIX YNCEN AJISl PEIICHUS MTPAKTHYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHOTrouneHs! ¢ eabIMU KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
UPpaLMOHAIBHBIX YPAaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM NIMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JMHEWHBIX
ypaBHeHUl. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUUECKUI CMBICT U CBOMCTBA,
BBIYMCJIEHUE €T0 3HAYCHUs, NPUMEHEHUE OINPENCIUTEN Ul PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHWH. PellleHWe NPUKIAIHBIX 33/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUM. McciienoBanue mocTpOEHHOM MOJEIN € MIOMOIIBE0 MATPHIL
Y OIIPECIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYECKUX 3aja4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HAYKU U peaibHOM KU3HU.

DyHKUMM U TPaPUKH

Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIHH.
Komnosumuss ynkumii. 'papuk  ¢GyHKImu. OaemMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OO6usacTb ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUU. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
dbynknuu. Hanbospiee n HauMeHbIee 3Ha4eHus: QYHKIINHM Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHKUE U MTOCTPOEHUE UX TpaUKOB.

CrenenHas pyHKIMS C HATypaJbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0i cTENeHN KakK GyHKIIMH 0OpaTHOW CTENeHU
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazaTenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 1715 pelieHUs] ypaBHEHUMH.

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajin3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS ITOCiIenoOBaTeabHOCTE. MeTton
MaTeMaTHYECKON HHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3HMKHOBEHUS MAaTEMaTUYECKOIO0 aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromas
reoMerpuueckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
npoleHTOB. Mcrnosib30BaHWE TNPOTPEecCHH IS PEIICHUS pealibHbIX — 3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepoiBabie GyHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenne, reOMeTpUUECKUi U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M MX CBOMCTBA. JlmarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUS PEAJTbHBIX MPOLECCOB M SABJICHHI, NPU PEUIEHUH 3aJad U3 APYTHX
Y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uucna. AnreOpawdeckas W TpPUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETT ISl PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucremMa 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

OT1O0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIbHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padprueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne HanboabIero 1 HAMMEHbILEro 3HaUeHUH HellpephIBHOM
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHrne NpPOU3BOMHOM I HAXOXKIECHHUS HAWJIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNnTerpain. ['eomeTpudeckuid CMbICI HHTETpalia. Berunucienue onpenei€HHoro
uHTerpaia no popmysne Herotona-JIeitonuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUUECKHUX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMHA 00YYaIOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 00IIECTBA, MPEICTAaBICHUE O MATEMAaTHYECKIX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMUHBIX CTPYKTYp, SBJICHUH, MpOLETYp
IPOKJIAHCKOrO  oOmiectBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMHU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
WCIIOJIb30BAHUE OTUX JIOCTIDKCHHM B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/]1a4, PELICHH, pacCyKIeHUI, BOCOPUUMYNBOCTD K
MaTEMaTUYECKUM ACIIEKTaM PA3JIMYHbIX BUJI0B HCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TPYAOJIIOOUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHHWIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITHS
HAa TPUMCHCHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JliacTu
OKpYXalUIEel Cpepl, IUIAHUPOBAHME TMOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cpepbl 4eIOBEYECKON AEATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AINH, OBJIAJICHUE SI3bIKOM MAaTEMATHUKUA U MAaTEMaTUYECKOM
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATh IPOECKTHYIO
Y UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  NPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUSAX U YTBEPXKICHHUSIX, Mpeajiaratb KpUTEpUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIOUECHUN, YMO3AKIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BbIOUpaTh crmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee TOIXOAAIINN C YIETOM CaMOCTOSITETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBIICHUSIMU, POLIECCAMU;

CaMOCTOATENBbHO (HOpMyTUpOBaTh 0OOOLICHUS W BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS, UCCIENOBaHMS, OIEHWBAaTh  JIOCTOBEPHOCTD
HOJTY4EHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BbIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATh eUIUTH MHPOPMAIMY, TAHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIMIO PATUYHBIX BUIOB U (hOpM
IpEeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(OPMAINIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapuuecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITEJILHO
cOpMyIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YueOHbIE 1eiCTBUSA

OoOmmenue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTaX, JAaBaTb IIOACHCHUA IIO XOI[y pemeHHa 3agadyu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOWCK
pEIICHUS, COIMOCTaBJIATh CBOM CYXJICHUS C CYXJICHHSIMH JIPYTHX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3aJ1ayd, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3ajad
MIPE3EHTAIlUN U 0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHHS 33/1a4d, BEIOMPATH CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB, BIAJICThH
crnocobaMM CaMOIIPOBEPKH, CaMOKOHTPOJS Mpoliecca M pe3yibTaTa pelieHus
MaTeMaTU4YEeCKOH 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
Hal/ICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHnH Y4eOHBIX 3a7ad, TPUHUMATh IIeh COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PAOOTHI U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJI€EHAMHU KOMaH/Ibl, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWMHA TOPOAYKT TO KpUTEpUsIM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICHUCTBUA.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIETYIONTUE
IpEeAMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOTr0 aHaTU3a:

Yucsia v BBIYMCICHUS:

CBOOOJTHO OTEpPUPOBATh TMOHATHUSMU: PAIMOHATBHOE YHCIO0, OECKOHEYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
palMOHANBHBIX U IEUCTBUTENBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEHICHUs MNPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OIICHKY pe3yJbTaTa BbIYMCICHUN;



CBOOOJIHO OIEpUPOBATH TMOHSATHUEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATh MOHATHEM: APUPMETUUECKUN KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOTO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIBIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSTH JICJICHUE
MHOI'OYJIECHA Ha MHOI'OYIEH C OCTaTKoM, Teopemy be3dy u teopemy Buera mis
penieHus 3anay;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUUECKHUE (POPMYJIIBI I TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, Trpaduk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNBIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpPUPOBATh MOHATUSMU: TMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpPUPOBATh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAs MPOTPECCHs], TMHEHHBIN U
HKCHIOHEHIMATIBHBIN POCT, (hopMyJia CIOKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHHE O
KOHCTaHTE;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOIHO OTIEPUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HETIPEPBIBHbIE (YHKIIUU, TOUKH Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Ipaduka QyHKINHU;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTh TMOHATHUSMU: MHOXKECTBO, ONEpalUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBATH MOHATUSMU: OIpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYECKOrO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEJBIX YHUCE,
HO/I m HOK HaTypanpHBIX 4MCeNl I PELICHHs 3ahad, NPUMEHSTh aJTOPUTM
EBknnpa;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH TOHATHUSMU: HPPAlMOHATBHBIC, MOKa3aTeIbHBIE M
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOJTHO OTEPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMA U COBOKYIHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3ATEIbHbBIX U
Jorapu(MUUYECKNX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAJIbHBIE, UppaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
coAepkKallue MOAYJIA U TapaMETPBbI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha s3bIKE alredpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJadyH,
WCCJIEIOBATh IOCTPOCHHBIE MOJENW C WCIOJb30BaHUEM ammapara aiareOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpadukyu KOMIO3UUMU (GYHKUUA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YpaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHHUS peaJbHBIX
IIPOLIECCOB.

Havajsa MmaTeMaTH4eCKOr0 aHAJIU3A:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlEero PELICHUS B
MPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACICHUs
CKOPOCTHU U YCKOPEHHUSI MPOIIECCa, 3aJaHHOT0 (OpMYIION UK TpaduKom;



CBOOOIHO OmEepUpoBaTh TMOHATHUAMM: TEpBOOOpa3Hasi, OMNpeeIEHHBIN
UHTETpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33a4id, B TOM YHCIE COLUATBHO-IKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrposenpie  TMpakruieckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHast GyHKIUS ¢ 12 |
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIHS. 18 |
Jlorapudmuueckue ypaBHEHHUS
6 Tpuronomerpruieckue BbIpaKEHUS U ” |
YpaBHEHUS
7 ITocnenoBaTeaIbHOCTH U IIPOIPECCUH 10 1
8 HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNe, CUCTEMAaTH3AIUS 5 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabneie  Tpakruteckue o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMeTpHYECKUX (YHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
CucreMbl paloHaTBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
o/ Tema ypoka Beero Kontposnbusie IIpakTnueckue o0pasoBaTebHbIE
padoThI padoThI pecypesI
| MHOXeCTBO, orepaluy HajJ MHOKECTBaAMH 1 |
UX CBOMCTBA
2 Hwnarpammbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
annapaTa JJI peH_IeHI/ISI 3a1a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
nepUOANYECKUE ApooH
Pammmonansubie yncna. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOIUYECKHE TpoOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS 1
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4
7 [Ipumenenue npoOei U IPOIIEHTOB TSt |
pGI_HeHI/IH HpI/IK.HaI[HBIX 3a1a4
g JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U 1
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmerndeckue onepanum ¢ 1
HeﬁCTBHTGHBHBIMH yucJjiaMu
10 Moaynb AEHCTBUTEIBLHOIO YHCIIA U €T0 |

CBOMCTBA




11

[TpuGnmuxEHHbBIE BEIYMCIICHUS, IPaBUIIA
OKpPYIJICHUS, IPUKHJIKA U OLICHKA pe3yJIbTaTa
BBIUNCIICHUN

12

OCHOBHBIE MCTOABI PCIICHHUSA LICJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

16

MHoOro4JIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHENHBIX YPaBHEHUN

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €TI0 3HAYCHUS

20

Onpenenurtesb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €r0 3HAUCHHS

21

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIUIBIO
CHCTEMBI JINHEHNHBIX YPaBHEHUN

23

Pewienne npukiIagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUIN

24

KoHnTtponbHast pabota: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUI"

25

OyHKIUS, CTIOCO0bI 3a1aHus (PYHKITUH.
B3anmuo obpatubie pynkinn. Kommosurus

byHKIMHA

26

I'paduk pyHkumu. dnemMeHTapHBIC
npeoOpa3oBaHus rpapukoB GyHKIUN

27

O0nacTp onpeneneHnss 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuunu.
[IpomexxyTKH 3HAaK MMOCTOSTHCTBA

28

UeETHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
HawuOonpIiee 1 HaWMEHbIIIee 3HAYCHUE
GYHKIMH Ha IPOMEKYTKE

30

JluneliHasi, KBagpaTU4Has U IPOOHO-
AUHeNHas pyHKIUH

31

DeMeHTapHOE HCCIIEA0BaHNE H IOCTPOCHHE
rpaduKoB 3TUX QYHKIUN

32

DJeMeHTapHOE UCCIIEIOBAHKE U TIOCTPOCHUE
rpauKoOB TUX QYHKIIUHA




CrereHs ¢ OCJIBIM ITOKAa3aTCIICM. bunom

33 HeroTona

34 Crenens ¢ 1enbIM nokasarenaeM. buaom
Herotona

35 CrenenHast GyHKIUS C HATypalIbHBIM U
1eJIbIM Moka3areseM. E€ cBoiicTBa u rpaduk

36 KonTtponbnas padora: "CrenenHast QyHKIIHS.
E€ croiicTBa u rpadux"

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

18 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEINEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIEpIKalINX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIEpIKalINX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHHH,
COJIepXKAIINX CTETIEHU U KOPHU
Wppannonanbuble ypaBHeHUs. OCHOBHBIE

42 METO/bI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Wppannonanbuble ypaBHeHHs. OCHOBHBIE

43 METO/Ibl PEIICHUS] UpPALMOHATBHBIX
ypaBHEHUU
HNppannonanbubie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

# UPPALMOHATIBHBIX YpaBHEHUI

46 PaBHOCHIIBHBIE TTEPEXO/IBI B pELHICHUU
UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YpaBHEHUI
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK

49 GyHKIIMM 00paTHOM CTENEHU C HATypaTbHBIM
IOKa3aTesneM
CgoiicTBa u TpaduK KOPHS N-OM CTENEHU KaK

50 GbyHKIIMH 0OpaTHON CTENEHU C HATypaJbHBIM
NOKa3aTesneM
KonTtponbnas padora: "CBoiicTBa u rpadux

51 KOpHsI n-0¥ creneHu. MpparmoHaibHbie
ypaBHEHUS"

57 CreneHs ¢ pallMOHAIBHBIM MOKa3aTeNneM u eé
CBOMCTBA

53 Crenens ¢ pallMOHAIBHBIM MOKa3aTeNneM u eé
CBOMCTBA

54 CrermneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBa

55 [Noka3zatenbHast QpyHKIM, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpadpuka GyHKITUN 15

pelueHus ypaBHEHU N




Hcnonp3oBanue rpaduka GyHKIMM 115

57 . 1
pelIeHns ypaBHeHU!

58 [oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE |
METO/bI pEIICHUS TOKA3aTEIbHBIX YPAaBHEHUH

59 ITokazarenbHble ypaBHEHUS. OCHOBHbBIE 1
METO/Ibl PEIICHHUs TOKA3aTeIbHBIX YPABHEHUI

60 [oxa3zatenbHble ypaBHeHUSI. OCHOBHBIC |
METO/Ibl PEIICHNUs TOKA3aTeIbHBIX YPABHEHUI

61 KonTtponpHas pabdora: "[lokazarenbHas 1

kuus. [lokazarenbHble ypaBHEHHS
YH H n

62 Jlorapudm uucmna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

ECSITUYHBIC U HATYpaJIbHBIE JIOTapru (MBI

65 1

66 JlecsaTnuHbIC U HaTYpAIbHBIC JTOTaPUPMBI 1

67 [IpeoOpazoBanue BBIpAKEHHIA, COIAEPIKALIIX 1
sorapuMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX 1
sorapuMbl

70 Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpadguka GyHKIIUN AJIs |

pellIeHNs] ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIMM 115

73 pellIeHNs] ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOIBI PEIICHUS JTOTapu(PMUIECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
norapupMHUECKUX ypaBHEHUI

79 Kontposnbnas pabota: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 CuHyC, KOCHHYC, TAHT'€HC U KOTaHT'€HC
YHUCJIOBOI'0 apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHUCJIOBOI'0 apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTAHT'€HC
YHUCJIOBOI'0 apryMeHTa
Tpuronomerpuyeckasi OKpy>KHOCTb,

84 oTpeieIeHne TPUTOHOMETPHUECKUX (DYHKITHIA

YHCIIOBOI'O ApT'yMEHTA




Tpuronomerpuueckas OKpy>KHOCTb,

85 ompeieJIeHue TPUTOHOMETPUUECKUX (PYHKITUI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

91 [IpeobpazoBaHre TPUTOHOMETPUUYECKUX 1
BBIPAXKEHUI

9 [TpeobpazoBaHre TPUTOHOMETPUUYECKUX |
BBIPAXKEHUMN

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUI

94 Pemrenne TpuroHOMeTpUUECKUX YpaBHEHUM 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

99 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1
KoHnTtponbHas padota: "TpuroHoMmeTpuieckue

101 BBIPKEHUS] U TPUTOHOMETPUUYECKHE 1

ypaBHEHUS"




ITocienoBaTenbHOCTH, CIIOCOOBI 3aaHUs

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKOW NHIYKIUH
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJyeoBaTeabHOCTH. MicTopus ananuza
0ECKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yObIBaromasi reoMeTpuyecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBaIOIICH
F€OMETPUUYECKON TPOTPECCUU

108 JIMHENHBIN U YKCIOHEHUMAIIbHBIA POCT.
Yucno e. Popmysa CI0KHBIX ITPOLIEHTOB

109 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.
Yucino e. Popmysa CI0KHBIX TPOLIEHTOB

110 Hcnonbs30BaHNe MPOrpeccuu JUisl peeHus
peanbHBIX 3a4a4 MPUKIAIHOTO XapakTepa

11 KonTtponbhas padora: "[locnenoBareabHOCTH
U nporpeccuu”

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TPahUKOB
byHKIMMA

114 CoiicTBa (h)yHKIMIA HEMPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpE3Ke

116 Meroza UHTEPBAJIOB Ul PELICHUSI HEPABEHCTB




117

MCTO[[ HUHTCPBAJIOB U1 PCIICHUA HCPABCHCTB

TOJ, UHTEPBAJIOB VISl PELLICHNS] HEPABEHCTB

118 Mero €pBaJio emnie epaBeHC

119 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIMH 1715 perenust 3a1a4

120 IIpuMeHeHre CBOMCTB HEIPEPBIBHBIX
GbyHKIUH 715 pereHust 3a1a4

121 [TepBas 1 BTOpast MpoOM3BOAHBIC (DYHKIIHH

122 Ornpezenenne, reOMETPUYECKUN CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Tpon3BogHBIC STIEMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpounsBoHass CyMMBbI, IPOU3BEACHHS,
YaCTHOTO ¥ KOMIIO3HUIIMH (DYHKITUH

129 [Ipon3BoHasE CyMMBI, TPOU3BENCHHS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

130 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIHS

3HaHui: "YpaBHeHus"




133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHui: "OyHKUn"
134 Hrorosast kKoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATH3AIINS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTposabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpumeneHnne npou3BOJHON K UCCIIEA0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHne IPON3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMNA HAa MOHOTOHHOCTB M 9KCTPEMYMBI

[IpumeneHnne nporu3BOHON K UCCIIEA0BAHUIO
(yHKIMI HAa MOHOTOHHOCTD U 9KCTPEMYMBI

IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOMN K UCCIEA0BAHUIO
(GyHKIMNH HAa MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxzaenune HaubosbIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEepbIBHOM PYHKIINM Ha
OTpe3Ke

Haxoxzaenune HaubombIIero 1 HANMEHbBILIETO
3HAYEHUS HeMPEepbIBHON PYHKIINU Ha
OTpe3Ke

Haxoxxnenne HanOoJIbIIero 1 HAMMEHBIIETO
3HA4YEeHUs HeTPEPhIBHON (PYHKIIUHN Ha
OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HAYEHUS HeMPEepbIBHON PYHKIINM Ha
OTpe3Ke

11

Haxoxxnenne HanOoJIbIIEero 1 HAMMEHBIIETO
3HA4YEeHUs HePEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

12

Haxoxaenune HarOoJIbIIEro 1 HAMMEHbIETO
3HA4YEeHUs HePEPhIBHON (PYHKIIUHN Ha
OTpe3Ke

13

[IpumeneHnne npou3BOTHOM JJ1sl HAXO0KACHUS
HaWJTy4IIero PEIICHHS B TPUKIIAIHBIX
3aJadax

14

[IpumeneHnne npou3BOTHOM JJIsl HAXO0KACHUS
HaWJTy4IIero PEIICHHS B TPUKIIATHBIX
3aJadax

15

[Ipumenenre npou3BOIHOM IS
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYIION UK
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpadgukom

17

Komnozunus pyHKuui

18

Kommnosumus pyakmmit

19

Komnozunus pyHKuui

20

['eomerpuueckue 06pa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH




I'eomerpuueckue oOpa3bl ypaBHEHH Ha

21 KOOPJIMHATHOM MJIOCKOCTH

” KonrtponsHas pabdora: "UccnenoBanue
(GYHKIUH C TOMOIIBIO TPOU3BOTHOM"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIeMEHTAPHBIX ()YHKITHIA.
[IpaBuiia HaX0XA€HUS IEPBOOOPAZHBIX

)5 ITepBooOpazHbIe AIeMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XICHHS IEPBOOOPAZHBIX

%6 HuTterpan. ['eomeTpruyeckuii CMbICIT
UHTerpaia

7 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Hetorona-Jleitbnuna

73 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Hetorona-Jleitbnuna

29 [IpumeHneHue nHTerpana 1 HaXoXKACHUS
MJI0IA e TIIIOCKUX PUTyp

30 [TpumMeHeHHne UHTErpaia i HaXOXKICHUS
00BbEMOB reOMETPUUYECKHUX TET

31 [Tpumeps! pemenuit audhepeHImaIbHbIX
YpaBHEHUU

1 [Tpumepsr pemenuit auddepeHInaIbHbIX
YpaBHEHUI
MareMaTHueCcKOe MOJICIIUPOBAHUE PEATTbHBIX

33 MIPOLIECCOB C MTOMOIIBI0 AU(hepeHIINATHHBIX

YpaBHEHUI




Konrponsnas padora: "[lepBoobpasnas u

34 | 1
MHTerpal

35 Tpuronomerpuueckue QyHKIHH, UX 1
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX 1
CBOICTBa U TpaduKu

37 Tpuronomerpuueckue QyHKIHH, UX 1
CBOICTBa U TpaduKku

18 Tpuronomerpuueckue QyHKINH, UX 1
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKINH, UX 1
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YpaBHEHUM C TOMOILIbIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPABHEHUH € ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YPAaBHEHUH C ITOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpPaBHEHUH € MOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH

elIeHNE TPUTOHOMETPUYECKIX HEPAaBEHCTB

44 P 1

45 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 PemeHne TpUroHOMETpUYECKUX HEPABEHCTB 1




KontponsHas padora: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE MCTOJbI pCHICHUSA MOKA3aTCIbHBIX
HEPaBEHCTB

50 OcHOBHBIE METObI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

51 OcHOBHBIE METObI PELIECHUS TOKA3aTEIbHBIX
HEPaBEHCTB

52 OCHOBHBIE MCTOJbI pCHICHUS MOKA3aTCIbHbBIX
HEPaBEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

54 OCHOBHBIE MCTOJbI pCHICHUSA
Jorapu(MUUECKUX HEPaBEHCTB

55 OCHOBHBIE MCTOJbI pCHICHUSA
norapuMUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

57 OCHOBHBIE MCTObI pCHICHUSA
UppalMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE MCTObI pCHICHUSA
HppaliOHAIbHEIX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE MCTObI pCHICHUSA

UppalMOHATILHBIX HEPABEHCTB




I'padmueckue MeToabI perieHus

61 UppalMOHANILHBIX ypaBHEHUN

2 I'paduueckue MeTOIbI peLICHUS
UppalOHAIBHBIX YPaBHEHHH

63 I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX YPAaBHEHUM

64 I'paduueckue MeTO bl peLICHUs
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTOIbI peLICHUS
norapu)MUYECKUX ypaBHEHUN

66 I'padmyeckue MeToabl pereHus
Jorapu(MUUECKUX HEPaBEHCTB

67 I'paduueckue MeTO bl peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmyeckue MeToAbI pemieHus

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padmyeckue MeToabl pemeHus

69 MOKa3aTEeIbHBIX U JTOTapU(PMUUECKUX
YpaBHEHUU
I'padmyeckue MeToabl pemeHus

70 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX
HEPaBEHCTB
I'padmyeckue MeToAbI pemieHus

71 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

HEPaBEHCTB




KonrponsHast padora: "UppanuoHanbHele,

72 MMOKa3aTeIbHBIC U JIOTAPUPMUUECKHE
HepaBeHCTBA"
KomrmnekcHbie uncna. AnreOpandeckas u

73 TPUTOHOMETpHUECKask POPMBI 3aIucu
KOMIUIEKCHOTO YHClia
KommiekcHbie uncia. Anredpanydeckas u

74 TPUTOHOMETpHUECKask POPMBI 3aIucu
KOMIUIEKCHOTO YHClia

75 Apudmernueckue orneparuu ¢
KOMILUIEKCHBIMH YHCIIaMU

76 Apudmerndeckre onepanum ¢
KOMILUIEKCHBIMH YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YHCEIl Ha
KOOPAMHATHOM INIOCKOCTH

73 N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClia
[IpuMeHeHne KOMIUIEKCHBIX YMCEI JIs

81 perieHust GU3NIECKUX U TEOMETPHUICCKUX
3a1a4y

%) KonrtponsHas padora: "KomiuiekcHbie
yucna"

83 Harypanbnble u niensie yucna

84 HarypanbHble u 1ienble yncina




HpI/IMeHeHI/IG MMPU3HAKOB JCIMUMOCTHU LECJIBIX

85
qucell

26 [IpuMeHeHne nMpU3HAKOB JEIUMOCTH LEbIX
qucen

%7 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
yucen: HOJl u HOK

28 [IpuMeHeHne nNpU3HAKOB JEIMMOCTH LIEbIX
yucen: HOJl u HOK

29 [IpuMeHeHne nNpU3HAKOB JEIMMOCTH LEIbIX
YHUCEJ: OCTATKH 110 MOAYJIIO

90 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEbIX
YHUCEJN: OCTaTKH 110 MOAYJIIO
[IpuMeHeHne nNpU3HAKOB JEIMMOCTH LIEbIX

91 qucel: aropuT™ EBknna s pemeHus
3a/1a4 B LEJIbIX YUCIIAX

9 KonrtponsHas padora: "Teopus nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIeJICTBUS
CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEJICTBHS

95 OCHOBHBIE METO/IbI PELICHUSI CUCTEM U
COBOKYITHOCTEM PallMOHAJIbHBIX YPaBHEHUI
OCHOBHBIE METO/IbI PELIEHUS CUCTEM U

96 COBOKYITHOCTEW MPPaLlMOHAIBHBIX

YpaBHEHUU




OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

97
COBOKYITHOCTCH IMOKA3aTCIbHBIX YPaBHCHHUU

OCHOBHBIE METOBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH I0KAa3aTEIbHbIX YPABHECHUN

98

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
YpaBHEHUI

[IpuMeHeHne cUCTEeM K PELIEHUIO
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4 13

101 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YECHHBIX
pE3yNIbTaTOB

[IpuMeHeHne cUCTeM K PELIEHUIO
MaTeMaTUYeCKUX 3a/a4 U 3aJ1a4y 13

102 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HTHTEPIPETALUs OTy4YECHHBIX
pe3yNbTaTOB

[IpuMeHeHne HEpaBEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/a4 U 3aJ1a4y 13

103 pa3IUYHBIX 00JIacTel HAyKH U PeaIbHOU
KHU3HU, HTHTEPIPETALUs OTy4YECHHBIX
pE3yNIbTaTOB

KonTpomnbnas padota: "CucreMbl

104 palluOHAJIbHBIX, UPpPALIMOHATIbHBIX
IIOKa3aTCIIbHBIX U HOFapI/I(l)MI/ILIeCKI/IX

ypaBHEHUN"




105

PaunoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 ParmonansHble HEpAaBEHCTBA C MapamMeTpaMu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 Uppanmonanbuble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppannoHaiibHbIE CUCTEMBI C TTApaMETPAMU

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapudmuueckue cuCTeMbl ¢ TapaMeTpamMu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 TpuroHoMeTpuuecKrue HEPaBEHCTBA C
napameTpamu

116 TpuronoMeTpuyecKue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTeMaTHYECKUX MOJIENIel peabHbIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C
napameTpamu
[TocTtpoeHue u uccnenoBaHue

118 MaTeMaTHYeCKUX MOJIENeN peabHbIX
CUTYyalllUil C MOMOIIBIO CUCTEM YPABHEHUM C
napameTpamu

119 [TocTtpoeHue u uccnenoBaHue

MATEMAaTHUYICCKUX MOI[CHCﬁ PCATBHBIX




CUTYallUi C IIOMOLIBIO CUCTEM YPAaBHEHUH C
napaMeTpamMmu

KonrponsHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "HepaBencrtsa"

126 [ToBTOpenue, 0000IIEeHNE, CUCTEMAaTH3AIUS
3HaHui: "HepaBencrtsa"

127 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHuii: "IIpousBoaHas u e€ npumeneHue"

128 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

129 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HaHui: "[IponsBoanas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3 AL
3HaHuii: "MHTEerpan u ero npuMeHeHue"

131 [ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHui: "Oynkiun"

132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH

3HaHui: "Oynkiun"




133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHuil: "OyHkuun"
134 HToroBast KOHTpOJIbHAs paboTa 1 1
135 HroroBast koHTpOIBHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AN 1
3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






