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MMOACHUTEJBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa W Hadajga MAaTEMAaTHYECKOTO aHAIHM3a» SIBISETCS
OJIHUM W3 HamOoJiee 3HAYUMBIX B IPOTpaMME CpPEIHEro o0IIero obpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3zy st
U3YYEHUS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE O0YJarONIMXCsl Ha YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJICBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HaykKu, KoTopas (OpMyJIupyeT CBOU
JTOCTIKEHUSI B MAaTEMaTHIECKOM opMme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTUYECKOTO aHalu3a 3aKjia/lbIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XHUMHH, OHOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMMA pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHeHIIero oOpa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO e Bpems oBiajeHHe aOCTPAaKTHBIMU W JIOTUYECKU
CTPOTMMH KOHCTPYKITUSMHU anreOpbl M MaTeMaTH4YeCKOTO aHaiu3a pa3BUBACT
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIUUA U PacCyXAaTh NEAYKTHUBHO, HUCIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCTparupoBaHME M aHAIOTHIO, (OpMHpYET
KpPEaTHBHOE U KPUTUIECKOE MBIIIJICHUE.

B xone u3yuenuss yueOHOro kypca «Ainredpa M Hayaia MaTeMaTHYECKOTO
aHanKu3a» OOyYaroNIMecs MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAAHBIX 3a/ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMAaTUYECKUX MOJENEH pealbHBIX CUTYallHi,
WHTEPIPETAIMA  TIOJYYCHHBIX  pEIICHWH, 3HAKOMATCA C  MpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpPOAE, HAyKe M HCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENIbHBIM MOTEHI[UATIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIINMA
(GOpMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Y4eOHOMH
NEeATEIbHOCTH, TpeOyIolmed MPOJOJDKUTEIBHOM KOHILIEHTPAlMM BHUMAHMS,
CaMOCTOSITEJIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IMOJTYYEHHBII pe3ybTar.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHaIn3a
JICKUT EATeTbHOCTHBIA MIPUHITUATI OOYICHHUS.

B ctpykType yuebHOro Kypca « Anredpa 1 Hadalla MaTeMaTHYECKOTO aHATTN3a»
BBIZICJICHBI  CIIEAYIOIIME COAEpKATEIbHO-METOAUYecKue JimHuu: «Yucna u
BbIYMCIICHUS», «DyHKIIMU U rpa@uku», «YpaBHEHHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHoOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIePKATEIHHO-METOIMUECKIE JIMHUM W3Y4YalOTCS Ha MPOTSDKCHHHM JIBYX JIET



0o0y4eHust Ha YPOBHE CPETHEr0 001IIero 00pa3oBaHusl, ECTECTBEHHO TOMOJIHSS IPYT
Jpyra ¥ IOCTENEHHO HAChIIasiCh HOBBIMU TEMaMU U pazaenaMu. J(aHHbI 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 00ydaroliuecs OBIIAJEBAIOT BCE OoJiee MIUPOKUM MaTeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHUYECKYI0 MOJENIb PpEANIbHON CHUTyallud, IPUMEHSITh 3HAHUA,
IOJIyYEHHBIE TPU H3YYEHUH Y4EOHOTO Kypca, Il PELICHUs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOM 3ajayu, a 3aT€M HMHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenbHO-MEeTOAMYECKas JIMHUA «YUucna UM BBIYMCICHHS» 3aBEpPIIACT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 00111ero oopa3oBanusa. 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 Cleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE 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.
brnaronmapsi mocnenoBaTeapHOMY PACIIMPEHUIO KPYyra HCIOJIb3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH HUX MPUMEHEHHS UIsl PEIICHMs Pa3IMYHbIX 3a7a4
dbopMupyeTCsl PEACTaBICHUE O €AMHCTBE MAaTEMAaTUKH KaK HayKHM M €€ pojiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIusl.

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 OOy4alolIUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWI, HEpPaBEHCTB M CHUCTEM, a TakKXke 3ajady,
comepxammx napamerpbl. [lomydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS TpHU
UCCIIEOBAaHUM (PYHKIMI C TOMOIIBIO NPOU3BOJHOM, NPU PELIEHUM MPHUKIAIHBIX
3a/la4 U 3a]]a4 Ha HaXO)KJIeHHWE HauOOJBIINX U HAMMEHbBIINX 3HAY€HUN (YHKIUH.



Jlannast copep:karenbHasi JUHUS BKIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
UPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHUH, a TAKXKE BBIPAKCHUN,
colepkalux CTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajibHENIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUS 00y4aromuxcs, (GOPMHUPYIOTCS HABBIKU JEAYKTHUBHBIX PaCCyKICHUMA,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEHN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl [JIJIl pELIEHUsI MNPAKTUYECKUX W ECTECTBEHHO-HAYYHBIX 3ajady,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK S3bIKa HAYKH.

CopepxarenbHO-MeTOAMYECKass JUHUA «DyHKIMM W TpaduKm» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHusl MaTepuana. 3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JJorapu@MUUYeCcKoil U1 TPUTOHOMETPUUYECKUX (DYHKIIMMA, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUIMU IS pEelIeHUs 3a7ad U3 JPYIHX 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 (HOpMyJaMy 3aBUCUMOCTH MEXIY
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 ciioBecHOM. Ero n3yuenue 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 3a7ad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMHA, ONpEeAeNiaTh MX HauOOJbIIME U HAaUMEHbIINE
3HAYCHMSI, BBIYUCIIATH IUIOMAAN (GUTYP M OOBEMBI TEN, HAXOJUTh CKOPOCTU U
yCcKopeHusi TmpoueccoB. JlaHHas conepikareibHas JHMHUSA OTKPBHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHHUSI MAaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYyallHi,
MO3BOJISIET HAXOIUTh HAMJTyYIlIee PEICHUE B MPUKIIAIHBIX, B TOM YHCIIE€ COLUATIBHO-
SKOHOMHUYECKHUX, 3a7adyax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIrO aHajan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE 1 HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTUKH KakK HAyKH, U 00 uX
aBTOpax.



CopeprkaTenbHO-METOANYeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMAaTHYECKOW JIOTHMKU. TeopeThko-
MHO>KECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC MTKOJIBLHON MaTeMaTHKA
U TpejsiaraloT HauOoJyiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3Jiesibl
MaTeMaTUKU M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMAaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTHUKH W HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH KakK HayKd CJIeAyeT IpU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJEMEHTaMHU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronmxcsi, M03BOJISIET UM CTPOUTH CBOU PACCYKICHHSI Ha OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKM KPUTHIESCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MaTeMAaTHYECKOTO aHAIIM3a)
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMil, MCCIENOBaHUS ATHUX MOJENEeH C MOMOIIbI0 amnmnapara ainreOpsl U
MaTEMaTUYECKOr0 aHaliM3a, MHTEpIpEeTalluy TOJYYeHHbIX pe3ylbTaToB. Takue
3a/IaHusl BIUIETCHBI B KOXKJIBIN U3 Pa3/IeIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEpHa
y4eOHOTO Kypca MIMPOKO HCIIOJIB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUH  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOAATEeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M  KOHKPETHU3UPOBATH  IMPOOJIEMY.
JlesitenbHOCTh MO (OPMUPOBAHWIO HABBLIKOB PEIICHHUS TPUKIAJHBIX 3a7a4
OpTaHU3YeTCs B MPOIIECCEe U3YUYCHHSI BCEX TeM y4eOHOTo Kypca «Anrebpa u Hadaa
MaTEeMaTHYECKOTO aHATu3ay.

Ha wu3yuenune yueOHOTO Kypca «Anrebpa M Hayalla MaTeMaTHYECKOTO
aHanuza» oTBoauTcsa 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11

Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).

Peanuzanmss JgaHHOW mOporpaMMbl  BO3MOXKHAQ TaKXKe € HCHOJb30BAaHHEM
3JIEKTPOHHOI'0 00y4YeHHUS U JUCTAHUMOHHBIX 00Pa30BaATEIbHbIX TEXHOJIOTHI.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

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

JelictButenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
Apudmernueckue  omepari ¢ JICUCTBUTENBHBIMH  YHclIaMu.  Momyib
JEUCTBUTEILHOTO YHUCIAa U ero cBoicTBa. [Ipubnmk€HHbIE BHIYMCIICHUS], TPAaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOIXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YMCEN JJIS PEIICHUS MTPAKTUUECKUX
3a7a4 ¥ MIPEACTABICHUS 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 YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxmecTBa W TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METOIbI PEIICHHUSI IIEJBIX U APOOHO-PAIIMOHAILHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOTOUJIeH ¢ ocTaTkoM. Teopema bezy. MHOrouseHbI ¢ IeTbIMUA KO3PPHUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHHUS. OcHoBHBIE METO/IbI peuieHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpuieckux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUl. OnpenenuTens MaTPUILb 2 X2, €ro FTEOMETPUYECKUI CMBICT U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUS, NPUMEHEHNUE OINPENCIUTENS Ul PELICHUS] CUCTEMBI
JMHEWHBIX ypaBHEHMI. PellleHWe NpUKIAIHBIX 3a/ad C MOMOIIBK) CHCTEMBI
JIMHEWHBIX ypaBHEHUMN. McciieqoBanrue nmoCcTpOEHHON MOJEIH C MOMOIIBI0 MaTPHII
Y OTIPENICIIUTEIICH.

[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.

DyHKUMH U TPaPUKHU

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 QyHKIUH. [lepuoanueckue
byaknun. [IpoMexyTKn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHHMYMBI
dbynaknuu. Hanbosnpiiee n HauMeHbIee 3Ha4eHusT QYHKIINHM HAa IPOMEXYTKE.

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 MOKA3aTEIEM.

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

TpuroHomerpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMI YUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHUMOCTH B PEANBHBIX MPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEIA.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTHYECKON HHAYKINY. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcTopusi BO3ZHMKHOBEHUS MAaTEMaTUYECKOIO aHalM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reOMETpHUecKasl mporpeccur. beckoHeyHo yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEMHbIA U SKCITIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHbBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECCHH IS PEIICHUS pealibHbIX —3aaad
IIPUKIIATHOTO XapaKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

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

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOM3BENIEHNUS, YACTHOTO U KOMITO3ULIUU (PYHKIIHUI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M MX CBOMCTBA. JlmarpaMMsbl
Olinepa—Benna. IIpumMeHeHHME TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUSl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTHX
y4eOHBIX MTPEIMETOB.

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

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie 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 uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (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 YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

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

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHUYECKHUX
3a]a4 1 33/1a4 U3 Pa3IMYHbIX 00J1acTeil HAYKHU U peaibHON KU3HU, HHTEPIpETaLus
NOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMM U TPaPUKHU

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

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

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

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxaenne HanboIblIero 1 HAMMEHbILEro 3HaUeHU N HellpepbIBHOM
(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 TEpBOOOPa3HBIX.

HNnTerpain. ['eomeTpuueckuid CMbICI HHTETpalia. Berunucienne onpeaei€HHoro
uHTerpaia no Gpopmysne Herorona-JIeitonuna.

[IpumeHeHue uHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

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



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA 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 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

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  MaTeMaTHYeCKOMY  OOpa3OBaHHIO W
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 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 YHHBePCAJIbHbIE YUeOHbIe 1eiicTBUSs

Bba3oBble JJornyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECCTBEHHbIC NMPU3HAKH MaTeMaTUYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAYy TMOHATHAMH, (HOPMYyIUPOBATH
OTIpeieIeHNs IOHATHI, YCTaHABIUBATh CYLIECTBEHHBIN MPU3HAK KiIaccu(uKaluy,
OCHOBaHHMA J1s1 0000IIEHHUS ¥ CPABHEHUS, KPUTEPUU MPOBOAMMOTIO aHAJIN34;

BOCIIpUHUMATh,  (OPMYyIUPOBaTbH U  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (hakTax, JaHHBIX, HAOJIONCHUSX U YTBEPKICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHiA;

JieNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHUH, yMO3aKIIOUEHNH IO aHATIOTHH;

IPOBOJUTH CAMOCTOSTENILHO JI0KA3aTEeNIbCTBA MATEMAaTHUECKUX YTBEPKIACHUN
(mpsiMBIE U OT MPOTUBHOTO), BBICTPANBATh apryMEHTAIIMIO, TPUBOAUTD MIPUMEPHI U
KOHTPHpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXICHHUS 1 BHIBOJIBL;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIIEHUS, BHIOMPATh HaOo0JIee MOAXOASAIINN C YIETOM CAMOCTOSITETEHO
BBIJICJICHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpPEYHE,  MpoOseMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IIpoOLlecca, a TaKkKe BbIABUTATD
MPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAIUK, JAHHBIX, HEOOXOIUMBIX JUIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(POPMAIIHIO PATUYHBIX BUIOB U (hOpM
NPEICTaBICHHUS,

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEJISIMU OOITIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PECHHS B YCTHBIX
M TMHCHBMEHHBIX TEKCTax, JaBaThb IMOSICHEHWS [0 XOAY pEIICHUs 3a/JayH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yJbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAa€MOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh WJEH, HalleJIEHHbIE Ha ITOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.



PeryJsiTHBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBHS

Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHU ¢ y4ETOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIaeMbIX JCUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJCTh
crocobaMu CaMOTIPOBEPKH, CaMOKOHTPOJS TMpoIlecca W pe3ylbTaTa pEIICHUs
MaTeMaTHYeCKOH 3aa4u;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYThH IIPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYTHOCTEI;

OIICHUBATh COOTBETCTBUE Pe3ybTaTa IEeTU U YCIOBUAM, OOBSCHSATH TPUUUHBI
JOCTHKCHUS WUIM HEJOCTHKCHHSI PE3yJIbTaTOB JCATCIIBHOCTH, HaXOIUTh OIIHUOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHMMAaTh W HCIIOJIH30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboTel TpH pemieHWH Y4eOHBIX 3a7ad, TNPUHUMATh I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW PabOThI, pacrpeneisiTh
BU/JIBI pa0OT, IOrOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTaT PabOThl, 00001IATH
MHEHUS HECKOJIBKUX JIFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHHUs, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbI» B UHBIE), BHIITOJHATH CBOIO YacTh PaOOTHI M KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTHUMH YJICHAMU KOMaH/IbI, OI[EHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMiA TPOAYKT TIO KPUTEPUAM, CPOPMYIUPOBAHHBIM  yYaCTHUKAMH
B3aUMOJIEUCTBHSI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroOIIMICSd MOJYYUT CIECAYIOIINE
MPEAMETHBIC PE3YJIbTaThl MO OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHaATTN3ay:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTENIbHBIX YUCEN, MOAYJIb AECHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3adad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOMN KU3HU;



OPUMEHATH NPUOIKEHHBIE BBIYMCIICHUS, TTPABUIIa OKPYTJICHUS], IPUKUIIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUM;

CBOOOAHO OMNEpPUPOBATh MOHSITHEM: CTEINEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YUCEN JJIS PELICHUs
IIPAaKTUYECKUX 3a]a4 U NPEJACTaBICHUS JaHHBIX;

CBOOOZHO OMEpPUPOBATH MOHATHEM: APUPMETHUECKUNA KOPEHb HATypajJbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUAMU: JorapupM uMCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHUHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATh MOHATUAMU: apKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3JM4YHblE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB Ul PEILICHHUS
HEPABEHCTB;

CBOOOZHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH C LENBIMU KO3(PPUIIMEHTAMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHUE
MHOTOWIEHA Ha MHOTOWIEH C OCTaTKoOM, TeopeMy be3y m teopemy Bumera mis
peuieHus 3anay;

CBOOOZHO OMEpUpPOBAaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIH,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro Ie€OMETPUYECKHUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCICHUS €r0 3HAYCHUS,
IPUMEHATh ONPEICIUTENId JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAI[UU C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPABHECHUM,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U OIPENEIIUTEINIEH,
VHTEPIIPETUPOBATH ITOJyYECHHBIN pPE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JICHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKCHUM,

BBITMIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAINX CTEICHH C
palMOHAJIbHBIM [TOKA3aTEeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapudmoB IS npeoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;



CBOOOZHO OMEpPUPOBATh MOHATUSIMH: HpPpAlMOHATIbHBIE, MOKa3aTeIbHbIE U
Jorapu(pMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELIEHHUS C TTOMOIIbIO PABHOCUIIbHBIX
MEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIbI Il TPE0Opa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOZHO OINEpPUPOBaTH TMOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATh HEoOXOoaumble (GOpPMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHMUIA;

MOJICJIMPOBaTh pEaJIbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIEIOBAThH
MOCTPOEHHBIE MOJEIIN C HCITIOIb30BAHUEM allliapara aareopsbl.

DOyHKUHUU U rpapuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOObI 3aaHusl QYyHKIMH,
B3aMMHO OOpaTHble (PYHKUIMHM, Kommo3unus GyHKIUH, Tpaduk QyHKIUH,
BBITNIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB (PyHKINH;

CBOOOZHO OMEpPUPOBATH MOHATUSAMH: OOJIACTH OMpPEAENCHUS MU MHOMXKECTBO
3HaYeHUH QPYHKINU, HYJIU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO ONEpPUPOBATH MOHATUSMHU: YETHBIE U HEYETHblE (YHKIUH,
nepuoanueckue (QPyHKUNU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBbI (DyHKUIMH, HaumOOJblllee M HAMMEHbIIEe 3HaueHUEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
LENbIM [OKa3zaTeiaeM, rpauk CTENEHHOM (YHKIMM C HATypalbHbIM U LEJIbIM
nokasaresnemM, rpa@uk KOpHs Nn-0il CTENEeHM Kak (PYHKIMM OOpaTHOM CTENEeHU C
HaTYypaJIbHbIM IOKa3aTeleM;

ONEepUPOBaTh MOHATUSIMH: JIMHEHHAs, KBaJgpaTW4yHas M JIpOOHO-TUHEHHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEN0BAHUE U IOCTPOCHUE UX TPaPUKOB;

CBOOOZHO OIEpPUPOBaATh MOHATHAMU: IOKa3aTelbHas M Jorapudmuueckas
(GYHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKH A pelieHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/IeNIEHUE TPUTOHOMETPUUECKUX (DYHKIIUH YUCIOBOIO apryMEHTa;

UCIOJB30BaTh rpaduku (yHKUMH Ui MCCIEAOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH MpH PELICHUH 3aJa4 U3 JPYruX Y4eOHBbIX MPEIMETOB U PEabHOU
KU3HU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMU;

Havaja mareMaTH4eCKOr0 aHAJIM3A:

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: apuUPMeTHUECKas M I'eOMeTpUuecKas
nporpeccusi, 06CKOHEUYHO yOBbIBAOILAsl T€OMETPUYECKAsI IPOTPECCUs], TMHEUHBIN U



AKCIIOHEHITUATILHBIN POCT, (hOPMYyJia CIIOKHBIX TIPOIIEHTOB, UMETh MPEICTABIICHUE O
KOHCTAaHTE;

WCIIOJB30BaTh MPOTPECCUU ISl PEUICHUS pPEalbHBIX 3aay MPUKIAJTHOTO
XapaKkTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATENLHOCTh, CIOCOOBI 3aJaHus
MOCJIEA0BATEILHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE TOCIIEIOBATEIHBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: HETIPEPHIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QpyHKIINH;

CBOOOJTHO OIEpUPOBATh MOHITHEM: (YHKIHS, HEMpephiBHAS Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOW3BEICHUS, YACTHOIO U KOMIO3UILIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKHI M (PU3UYECKHI CMBICT MPOU3BOJHON IS
penieHus 3aaay.

MHo:xecTBa M JIOTHUKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHOXECTBaMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jjisi ONMUCAHUSI peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]1a4 U3 APYTUX yYeOHBIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATUSIMU: OINpEIEICHUE, Teopema, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO O0BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHbBIE
YpaBHEHUS U HEPABEHCTRBA.

K konmy obyuenuss B 11 kJjacce oOydyaroIIMiiCSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTEMaTHUYECKOrO aHAIIA3ay:

Yuciia 1 BbIYUCITIEHNS:

CBOOOHO ONEPUPOBATh MOHATUAMU: HATYPaAJIbHOE U LIEJI0€ YMCII0, MHOXKECTBA
HATYpaJbHBIX U LIEJIBIX YHUCEJI, UCIO0Jb30BaTh MPU3HAKU JIETUMOCTH LIENbIX YHUCEl,
HO/Jl u HOK nHaTypanbHBIX 4YMceNl AJid pElIeHHs 3ahad, NPUMEHSTh aJfOPUTM
EBknnpa;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMILJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMclia B anredpandyecko u



TPUTOHOMETPHUUYECKO (hopMe, BBITIOIHATH apu(METHUECKHE ONepaly ¢ HUMHU U
n300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPPALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jgorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb MUX PELIEHUS C  IOMOILBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHCTEMa U COBOKYIHOCTh YpaBHEHUH U
HEPaBEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIECIACTBUSA, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAJIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppanuyoOHaJIbHBIE, IIOKa3aTEIIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUYECKHE ypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOLYJIN U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METObI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C IIapaMEeTPaMHU;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIDAKCHUSI, YPABHEHUs, HEPAaBEHCTBA M HX CHUCTEMBI II0 YCIOBUIO 3aayH,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEJIM C MHCIOJIB30BAHMEM amnmnapara ajreOpsl,
VHTEPIPETUPOBATD NIOJyYCHHBIN PE3yJIbTAT.

DOyHKuHMU U rpadpuKu:

CTpOUTh TpaUKM KOMIMO3UIUN (PYHKIMHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCIIEJOBaHMSI U CBOMCTB KOMITO3HULIMU ABYX (PYHKIIHIA;

CTPOUTh F€OMETpUUYECKHE 00pa3bl ypaBHEHNU U HEPABEHCTB Ha KOOPAMHATHON
IIJIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUECKUX
byHKIINN;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS M HCCIENOBAHUS PEaIbHBIX
IIPOLIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (PYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

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



UCIIOJIb30BaTh IMPOU3BOJHYIO JUIS HAXOXKJIEHHUS HaWIy4llIero peuIeHUs B
MPUKJIATHBIX, B TOM YHUCIIE COIMATIbHO-3KOHOMHYECKHUX, 3a/1a4ax, JIJIsl OMpPeIeIeHUs
CKOPOCTH U YCKOPEHUS IpoIecca, 3aJaHHOro (popMyson uim rpaduxkom;

CBOOOJTHO  ONEpUPOBaTh TMOHATHSAMH: IEpBOOOpa3Hasi, OIpeaeIEHHBIN
MHTETpaj, HaXOIUTh MEPBOOOPA3HBIC 3IEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpa no gopmyne Horotona-JleliOnua;

HAXOAMTh IJIOLIAAN TVIOCKUX GUTYP U 0OBEMBI TE C TOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHMM Ha TpUMeEpe
cocraBieHus auddepeHnnanbHbIX ypaBHEHNH;

pelaTh NpUKIAJHBIE 3a/a4d, B TOM YHCJIE COLHATbHO-IKOHOMHYECKOTO U
(u3n4ecKoro xapakrepa, CpeJCTBAMU MaTEMaTHUYECKOT0 aHAIN3A.



®opmbl yueTa padoyeid IporpaMMbl BOCIMTAHMS B padovel mporpamme
no ajareope (yriay0JieHHbIH YPOBEHb)

Pa6ouas nporpamma Boctimtanust MBOY «['umnuazust Ne 83y peanuzyercst yepe3
WCITOJIb30BAaHUE BOCIHUTATEIILHOTO TOTEHIHAIAa YPOKOB anredpe (YriryOJeHHBIN
YPOBEHb). ITa paboTa OCYIIECTBISAETCS B CASAYIOMMX (Hopmax:

* moOyXXJeHHe O0OydYaroIuXcsi CcOoO0NI0aTh Ha YpOKe OOLICHPUHSATHIE HOPMBI
MOBEJICHMSI, MpaBUiIa OOIICHUS CO CTapIIMMHU (TIeJarOTHYeCKUMU PaOOTHUKAMM) U
CBEpCTHUKaMH  (0OyYarolUMUCs), TNPUHIMUINBI y4eOHOW  JHUCIUIUIMHBI U
caMOOpraHu3allly;

* TPUBJICUYCHHE BHUMAHUS O0yUYaIOIMIMUXCS K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
ypoKax TpPEIMETOB, SBICHUN, COOBITHI dYepe3: JEMOHCTPAIUI0 00yJaronuMmcs
NPUMEPOB  OTBETCTBEHHOTO,  TPAXIAHCKOTO  TIOBEACHUS,  MPOSBICHUSA
YEJIOBEKOJIIOOUST U JOOPOCEPACYHOCTH; OOpalleHre BHUMAaHUSI HA HPABCTBCHHBIC
ACTIEKTHl HAYYHBIX OTKPBITHUI, KOTOPBIC U3Y4YarOTCS B JaHHBI MOMEHT Ha YPOKe; Ha
SAPKHUX ACATENCH KYJIbTYpbI, YUCHBIX, TMOJUTHKOB, CBS3aHHBIX C HM3y4acMbIMU B
JIAHHBIA MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPbI OHU BHECIIA B Pa3BUTHUE HALICU
CTpaHbl U MUPA, HA JOCTOWHBIE MOJPaKaHU TMPUMEPHI X KU3HHU, HA MOTHUBBI UX
MOCTYIIKOB; WCIOJb30BaHNE HAa ypokax WH(MOpMAIuu, 3aTparvBaroIieil BaKHBIC
COIMaJIbHBIC, HPABCTBEHHBIE, STUYECKHUE BOIIPOCHI;

* WCIIOJIb30BAaHUE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEpKaHHUS  Y4eOHOTO
npeaMera s GOPMHPOBAHUS Y OOYYAOIIMXCS POCCHHUCKHUX TPaJUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX W  COIMOKYJbTYPHBIX IICHHOCTEH Yepe3 1oa0op
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS, TPOOJIEMHBIX CUTYAIIUN JJIs1 OOCYKISHUS
B KJ1acce;

* WHUIMHUPOBAHUE OOCYXJICHWH, BBICKa3bIBAHUW CBOEr0 MHEHHUS, BBIPAOOTKH
CBOET0 JJUYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSIM, JINIIAM;

* BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYpP, KOTOPHIE IMOMOTAIOT TMOJIEPKaTh
MOTHBAIIMIO OOYYAIOIMUXCSA K TOJYyYECHUIO 3HAHWW, HaJaKHMBAHUIO IMO3HTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIGHWHA B  KJacce, IIOMOTAIOT  YCTaHOBJICHHUIO
T00poxkeTaTeILHON aTMOC(ephl BO BpeMsl YPOKa;

* NMPUMEHEHHWE Ha YPOKE HHTEPAKTHBHBIX (OpM pabOThl, CTUMYIHPYIOITUX
MO3HABATENIbHYI0 MOTUBAIINIO O0YYarOIINXCS;

* TpPUMEHEHHUE IPYINIOBON pabOThl WK pabOTHI B Mapax, KOTOPHIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAHJHOW pabOThl W B3aUMOJCHCTBUIO C JPYTUMH
00yYarIIMMUCS;



* BBIOOp W HCHOJB30BAaHME HAa YpPOKaX METOIOB, METOAMK, OKAa3bIBAIOIINUX
BOCTIUTATENIbHOE BO3/ICUCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIHMTATEIbHBIM
U/1€ajioM, LIeJIbI0 U 3aJa4aMi BOCITUTAHUS;

* MHULUUPOBAHME M MOJIEPIKKA UCCIEI0BATENLCKON AEATEIbHOCTH IIKOJIBHUKOB
B (popMe BKIIIOUEHHE B YPOK Pa3jIMUYHBIX MCCIEIOBATENbCKUX 3aJaHMM, YTO JAET
BO3MOXKHOCTh OOYYaIOIIMMCS MPUOOPECTH HABBIKM CAMOCTOSITEJIbHOTO PEIICHHUs
TEOPETUUECKON MPOOIJIEMbI, TEHEPUPOBAHUS U 0(OPMIICHHUSI COOCTBEHHBIX THUIIOTE3,
YB@XKUTEIBHOTO OTHOILIEHUS K UYXHM HJEAM, IyOJIUYHOTO BBICTYIJICHUS,
apryMEHTHPOBAHUS M OTCTauBAaHUS CBOCH TOUKU 3PEHHUS;

. YCTQHOBJIEHUE  YBaXHUTEIbHBIX,  JOBEPUTEIbHBIX, HeQOpMaIbHBIX
OTHOILIECHUH MEXAy yYUTeleM U yYeHUKaMHU, CO3JaHne Ha YPOKaX AMOIMOHAIBHO-
KOM(pOPTHOM Cpeibl.



TEMATHUYECKOE 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
HepaBeHCTBa. 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 Tpuronomerpuieckue 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 ” )
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHoMeTprUdecKUX QyHKITAMN. 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 11 0







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne n/m Tema ypoka Koutpoabsubie IIpakTuyeckue Aara unpposbie
Bceero u3yuyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI pecypesI
1 [[MHO)k€eCTBO, Onepaluy Hal 1
MHOKECTBAMHU U UX CBOMCTBA
2 Huarpammsl Ditnepa-Benna 1
IIpuMeHeHne TEOPETUKO-
3 MHOECTBEHHOTO arapara JJisi pelIeHHs 1
3a1a4
Panmonansabie yncna. OOBLIKHOBEHHBIE U
4 JECSITHYHBIE TPOOH, IPOLICHTHI, 1
OEeCKOHEUYHBIC TIEPUOANYECKHE JPOOH
Panmonansabie yncna. OOBLIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TIPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
6 [Tpumenenue qpobeii ¥ IPOIEHTOB IS 1
perieHus TPUKIAIHBIX 33724
7 Bxopanast koHTpospHas paboTta 1 1
g JeicTBuTenbHbIe yncia. PanmonaabHbIC U 1
HMppaIOHAIIbHBIE YHCIIa
9 Apudmerndeckre onepanum ¢ 1
JICHCTBUTEIHHLIMH YK CIaMU
10 Monaynb IEMCTBUTENBHOTO YUCTIA U €T0 |

CBOMCTBA




11

[TpuGnuxEHHbBIE BEIYMCIICHUS, TPaBHIIa
OKpYTJICHUS, IPUKHJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHNAN

12

KonTpomnbHas pabota: «/leficTBUTENbHBIE
YUCIa»

13

OyHKIUA, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo oOpaTHbie GyHKIIUHA.
Kommosurus ¢pyHKImit

14

I'paduk pyakmmu. InemeHTapHbBIC
npeoOpazoBanus TpaduKoB G YHKIIHI

15

OO6nacTh onpeneneHus] © MHOXKECTBO
3HayeHud pynkuuu. Hynu ¢pyHkuumu.
[TpoMeXyTKH 3HaK IIOCTOSTHCTBA

16

YérHble 1 HeUETHBIC (PYHKILINH.
[lepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

17

MakcuMyMBl 1 MUHUMYMBI (DyHKITUH.
HawnGonpniee 1 HanMeHbIIee 3HAYCHHUE
(GyHKINN Ha TPOMEKYTKE

18

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHelHas QyHKIUu

19

DneMeHTapHOe UCCIIEJOBAaHUE U
oCTpOoeHHE rpauKOB ITUX (QYHKIUN

20

DJIEeMEHTapHOE UCCIEIOBAHUE U
NoCTpOeHHE rpauKOB ITUX (QYHKIUN

21

CreneHb c LIEJIBIM ITOKa3aTeeM. buaom
HrroTrona




22

CTeﬂeHb C LICJIBIM IIOKA3aTCJIEM. BI/IHOM
Hrrorona

23

CrenenHast GyHKIUS C HATYPATbHBIM U
eabIM ImokaszareiieM. E€ cBovicTBa U

rpadux

24

Kontponbnas padota: "Crenennas
¢dbynkums. E€ cBolictBa u rpaduk"

25

AHanu3 KOHTPOIbHOU paboThl. OCHOBHBIE
METO/JIbl PEeIIeHHUs LEeNbIX U APOOHO-
paloOHaJIbHBIX YPAaBHEHHUH U HEPABEHCTB

26

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-paLlMOHATBHBIX YPABHEHUH U
HEPaBCHCTB

27

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOTO4JIeHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

28

MHOTOYIEHBI C IETBIMH
kod(urnmentamu. Teopema Bueta

29

Pemrenne cucreM TUHENHBIX YpaBHEHUN

30

Pemrenne cucreM TUHEHHBIX YpaBHEHUN

31

Marpuiia cucTeMbl JUHEHHBIX YPAaBHEHUN.
Onpenenurtenb MaTpUIBI 2X2, €10
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS

32

Onpenenurens MaTPUILI 2X2, €r0
F€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




IIpuMeHeHue onpenenuTens A peleHus

33 CHUCTEMBI IMHEHHBIX YPaBHEHU

34 Pemenue npukiaaHbIX 3aa4 ¢ IOMOIIbIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

35 Pemrenne npukiiagHpIX 3a/1a4 ¢ HTOMOIIBIO
CHUCTEMBI IMHEHHBIX YPaBHEHUI
KonrponsHast pabora: "PannonanbHble

36 ypaBHEHUA U HEpaBEeHCTBA. CUCTEMBI
JIMHEHHBIX YpaBHEHUN"
AHanu3 KOHTPOJILHON PabOTHI.

37 Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HATypaTbHOMN
CTEIIEHU U €ro CBOMCTBA

19 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
coJiepKallluX CTEIEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHHUIA,
COJIEpIKaIMX CTENEHU U KOPHU

A1 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH,
COJIEpIKaIMX CTENEHU U KOPHU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHU
Wppanmonanshble ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PELIEHUS UPPALMOHAIBHBIX

YpaBHEHUI




Wppanmonanbuble ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUU
UPPALMOHATIBHBIX YPaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
MppalMOHANIbHBIX ypaBHEHUN

47 PaBHOCUIIbHBIE TIEPEXOIbI B PELICHUT
UppalMOHANILHBIX ypaBHEHUN

43 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUU
UPPALMOHATIBHBIX YPaBHEHUM
CgoiicTBa 1 rpadvK KOPHSI N-0¥ CTETICHU

49 KakK (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJbHBIM MTOKa3aTelieM
CgoiicTBa 1 rpadvK KOPHSI N-0¥ CTETICHU

50 KakK (QyHKIIMH 0OpaTHOM CTEIEeHHU C
HaTypaJIbHBIM MOKa3aTelleM
KonrponsHas padora: "CBoiicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
HppannoHnanbHbie ypaBHEHUS"

57 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIbLHBIM MTOKA3aTENeM U
e€ CBOICTBa

54 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTENEM U
e€ CBOICTBa

55 [Toka3zarenbHast QyHKIHS, €€ CBOMCTBA U

rpadux




Hcnonb3oBanue rpaduka QyHKIUM 15

56 pelIeHNs] ypaBHEHU !

57 Hcnonb3oBanue rpaduka QyHKIMH 115 |
peLIeHUsT ypaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METO/IbI PEIICHUS MOKa3aTEIbHbBIX 1
YpaBHEHUI
IToka3zarenbHble ypaBHEeHUS. OCHOBHBIC

60 METO/]Ibl PEIIECHNUS [T0KA3aTEIbHBIX 1
YpaBHEHUI

61 KonrponbHas padora: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uncna. CBoiicTBa morapupma 1

63 Jlorapudm uucna. CoiicTa Jorapugpma 1

64 Jlorapudm uncna. CBoiicTBa morapupma 1

65 JlecATUUHBIEC U HaTypaJIbHBIE JTOTapu(PMbI 1

66 JlecsaTHYHBIC U HATYpAJbHBIE JTIOTAPHPMBI 1

67 [TpeoOpa3oBaHue BEIpaKEHUH, |
coJiepKaliux JorapudmMbl

68 [TpeoOpazoBaHue BEIpaKEHUH, |
COZIep KaLIHNX JIOTapu(pMbI

69 [IpeoOpazoBanme BEIpaKEHUH, |
coJiepKaIiux JorapudmMbl

70 Jlorapudpmuueckas pyHKuus, e€ CBOWCTBA |

u rpadux




Jlorapudpmuueckas pyHKuus, e€ CBOWCTBA

71
1 rpaduk

7 Hcnonb3oBanue rpaduka QyHKIMH 115
peLIeHUsT ypaBHEHUI

7 Hcnons3oBanue rpaduka GyHKIUN 115
pelIeHNs] ypaBHEHUM
Jlorapudmmuueckue ypaBHEHUSI.

74 OCHOBHBIE METOABI PELHICHUS
Jorapu(MUUECKUX ypaBHEHUN
Jlorapudmmuueckue ypaBHEHUSI.

75 OCHOBHBIE METOBI PELLIEHUS
norapu)MUYECKUX ypaBHEHUN
Jlorapudmuuecknue ypaBHEHHUS.

76 OCHOBHBIE METO/BI PELLIEHUS
norapuMUYECKUX ypaBHEHUN

77 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUT
Jorapu(MUUECKUX ypaBHEHUN

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUN
norapuMUYECKUX ypaBHEHUN
KonrponsHas padora:

79 "Jlorapudmuyeckast pyHKIUS.
Jlorapudmuueckue ypaBHeHus"

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

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YUCIIOBOT'O apryMEHTa




ApKcHHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

84 OIIpeAEIIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMN 4UCIOBOTO apryMeHTa
Tpuronomerpuyeckast OKpy>KHOCTb,

85 ONPEACIICHUE TPUTOHOMETPUYECKHUX
(GyHKIMN 4UCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIBI

%7 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbl

29 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHU I

90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

9 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHU I

93 Perienue TpUroHOMETpHUUECKUX
YpaBHEHUU

94 Perienue TpuroHoMeTpuUeCcKux
YpaBHEHUI

95 Perienue TpuroHoMeTpuUeCcKux

YpaBHEHUI




PemreHne TpUroHOMETpUYECKUX

96 .
ypaBHEHHI

97 Perrenne TpuroHoMeTprUUECKUX
YpaBHEHUU

08 Pemenne TpuroHoMeTpuuecKux
YpaBHEHUI
KonrponsHas padora:

99 "TpUroHOMETPUYECKUE BHIPAKECHUS U
TPUTOHOMETPUYECKHE ypaBHEHUSA"
[TocnenoBarenbHOCTH, CLIOCOOBI 3aTaHUS

100 IOCJIEA0BATEIbHOCTEN. MeTox
MAaTeMaTUYECKON MHIYKIIUU
MOHOTOHHBIE U OTPaHUYEHHBIE

101 Mocaea0BaTeNbHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

102 Apudmerrdeckast Iporpeccus

103 I'eomeTpuueckas nporpeccus

104 beckoneuHo yObIBaromiasi reoMeTpruiecKast
nporpeccus

105 CymMma 6eckoHeuHO yObIBaroIei
reOMeTPUUYECKOl Mporpeccuu

106 JIMHENHBIN YU DKCIOHEHIUAIIBHBIN POCT.
Uucno e. Dopmyna CI0KHBIX MPOLEHTOB

107 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN POCT.
Yucno e. DopMyrna CI0KHBIX POLEHTOB
Hcnons3oBanue nporpeccuu st

108 pELIECHHS peasIbHBIX 3aJ1a4 TPUKIIATHOTO

Xapakrepa




KonrponsHas pabora:

109 " "
[TocnenoBaTrenbHOCTH U NPOIPECCUU

110 HenpepbiBHBIE QYHKIIUU U UX CBOICTBA

11 Touka pa3psiBa. ACUMITOTHI TPadUKOB
byHKIHI

112 CBoiicTBa (DyHKIMI HEPEPHIBHBIX HA
OTpE3Ke

113 CgoiicTBa GyHKIIUI HEPEPHIBHBIX Ha
OTpE3Ke

114 Meroa MHTEPBAJIOB ISl pELICHUS
HEPaBEHCTB

115 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB

116 Meroa UHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

117 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIUN 1715 peneHus 3aaa4

118 IIpuMeHeHHEe CBOMCTB HENPEPBIBHBIX
GyHKUIMN 1715 peleHus 3a1a4

119 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH

120 Onpenenenne, TeOMETPUYECKUI CMBICIT
MPOU3BOAHOMN

121 Onpenenenue, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

122 VYpaBHeHUE KacaTeIbHOU K rpaduKy
byHKIIH

123 VYpaBHeHHE KacaTeNbHOU K TpapuKy

byHKIIIN




124 [Tpon3BoiHBIE ANIEMEHTAPHBIX (YHKIHUN 1
125 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
126 [TponsBoHAsS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI
127 [TponsBoHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMITO3HUIIUU ()YHKITUI
128 [Tpou3BoHAs CyMMBI, TPOU3BEACHHUS, |
YaCTHOTO ¥ KOMIIO3UIINU (DYHKITHI
129 Kontponbnas padota: "[IponsBognas” 1 1
130 [ToBTOpeHme, 06001IeHNE,
cucTteMaTusanus 3HaHui: "YpaBHeHus"
131 [ToBTOpenue, 06001IeHNE,
cucreMaTtu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o600mIEeHNE, |
cucTtemMaTtusanus 3HaHuil: "YpaBHeHus"
133 HToroBast KOHTpOJIbHAs paboTa 1 1
134 HroroBast koHTpOIBHAS paboTa 1 1
135 [ToBTOpeHwME, O606H.ICHI:I€, 1
CcHUCTeMaTH3aIs 3HaHUH
136 [ToBTOpeHwME, O606H.ICHI:I€, 1
CUCTEMaTH3aIus 3SHAHUI
OBHIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTposibHbIE
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEeHHE. MHOTOUJIEHBI.
PannonanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHEHUU

[ToBTopenwue. Jlorapudmudeckue u
NoKa3aTebHbIC YpaBHEHUS

IToBropenue. Tpuronomerpudeckue
BBIPAKECHUS U YPABHEHUS

IToBrOopenue. [IponsBonHas

Bxonnas koHTpOJIbHAs padoTa.

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCreI0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI




10

Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

11

Haxoxnenue HanOoOJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

12

Haxoxnenne HanOoIbIIETrO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

13

Haxoxnenne HanOoIbIIETrO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

14

[IpumeHeHue nporu3BOIHOMN 11t
HAXO0JXKJICHUS HAWJTYYIIErO PEIICHUS B
MPUKJIATHBIX 3a/1a9ax

15

[Ipumenenre npou3BOIHON s
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3a7a49ax

16

[Ipumenenre npou3BOIHON IS
ONpeIeNICHUsI CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoTr0 GOPMYIION UITH
rpadpukom

17

[IpumeHeHre nporu3BOIHOM ISt
OTIpe/ieNIeHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHoTr0 GOPMYIION UITH
rpadukom

18

Kommozurus ¢hyHKImit

19

Komnosunus ¢pynkunit




I'eomerpuueckue 0O6pa3bl ypaBHEHHH Ha

20 KOOPAMHATHOW IJIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHH Ha
KOOPAMHATHOW IIOCKOCTH

22 KonTtponbnas pabora Nel

” IlepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
ITepBoOOpa3HbIe IIEMEHTAPHBIX

24 ¢ynkuunii. [IpaBuna Hax0XKAEHUSA
epBOOOPA3HBIX
ITepBoOOpa3HbIe IIEeMEHTAPHBIX

25 dbyakuuid. [TpaBuna HaxoXaeHUS
epBOOOPa3HBIX

26 Hurerpai. I eoMeTpuyeckuii CMbICIT
UHTErpana

7 Brruncnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuma

)3 Beruucnenue onpeaenéHHOro MHTErpana
o ¢popmyne Herorona-JleitOuuia

29 IIpuMeHenue unTerpana s
HaXO0KJCHUS IUIOINAAEH INIOCKUX QUTyp
IIpuMeHenue unTerpana s

30 HaXOXJCHHUS 00BEMOB r€OMETPUYECKHIX
TEN

31 [Tpumepsl pemennii nuddepeHImaTbHbIX
ypaBHEHUU

1 [Tpumepsl pemennii nuddepeHImaTbHbIX

ypaBHEHUU




MaremMaTuueckoe MOZACIIUPOBAHUC

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIATbHBIX YpaBHCHUH

34 KonTtponbHast padora Ne2

35 Tpuronomerpuueckue GyHKIIUH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBONCTBa U Tpaduku

37 TpuronomeTrpuueckue QyHKIUH, UX
CBOWCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIINH, UX
CBOMCTBa U Tpaduku

39 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U IrpaduKu
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpPaBHEHUH € TIOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 ypaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 ypaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpPaBHEHUH € IOMOLIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH

44 Pemenne TpUroHOMeTpUYECKHUX

HEPABEHCTB




Pemienne TpuroHOMETpUYECKUX

45
HEPaBEHCTB

46 Pemienne TpuroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpUroHOMETPUYECKIX
HEPaBEHCTB

48 KonTtponbsHas padora Ne3

49 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHBIE METOIBI PEIICHHS
IIOKa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHBIE MCTObI pCIICHUA
MOKAa3aTCIIbHbIX HCPABCHCTB

5 OCHOBHBIE METOIBI PEIICHHS
MOKAa3aTCJIbHbIX HCPABCHCTB

53 OCHOBHBIE METOIBI PEIICHHS
JorapuGMUUECKUX HEPABEHCTB

54 OCHOBHBIE MCTObI pCIICHUA
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
JorapuGMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PEIICHHS
JorapuGMUUECKUX HEPABEHCTB

57 OCHOBHBIE MCTObI pCIICHUA
UppalMOHaIbHBIX HEPABEHCTB

58 OCHOBHBIE METOIBI PEIICHHS

UPpALMOHATILHBIX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

5 UppalMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTobl pelIeHus
UppalMOHAIBHBIX YPaBHEHHUH

2 I'paduueckue MeTOIBI peLICHUS
UppalMOHAIBHBIX YPaBHEHHUH

63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTEJIbHBIX YPAaBHEHUM

64 I'paduueckue MeTobl pelIeHus
NIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTOIBI peICHUS
norapupMUYECKUX ypaBHEHUI

66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUUECKUX HEPABEHCTB

67 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTo bl penieHus

68 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU
I'paduueckue MeTo bl pemieHus

69 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
ypaBHEHUU
I'paduueckue MeTobl pelIeHus

70 MOKa3aTENbHBIX U JIOTAPUPMUUECKUX

HEPABEHCTB




I'paduueckue MeTo bl pemeHus

71 MOKa3aTENbHBIX U JIOTAPUPMUUECKUX
HEPABEHCTB

72 KontponbsHas padora Ne4
KomrmuiekcHbie uncna. Anredpanyeckas u

73 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa
KomrmuiekcHbie uncna. Anredpanyeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMILIEKCHBIMH YHCIIaMU

76 Apudmerndeckue onepamuu ¢
KOMILIEKCHBIMH YHCIIaMU

77 N300paxeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOW IJIOCKOCTH

73 N3o06paskeHne KOMIUIEKCHBIX YMCelT Ha
KOOPAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHUCIIa

20 ®opmyna Myaspa. KopHu n-oii cTenenun
U3 KOMIUJIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN JIIs

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4y

82 Kontposbnas padota Ne5

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle yucia




IIpuMeHeHne pU3HAKOB JEIUMOCTH

85
LIEJIBIX YHCEN
26 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBIX YHCEIl
27 [IpumMeHeHne MPU3HAKOB JACTUMOCTH
nensix uncen: HO u HOK
28 [IpuMeHeHne npru3HAKOB JEIUMOCTH
nensix uncen: HO u HOK
29 [IpuMeHeHne npru3HaKOB JEIUMOCTH
LEJIbIX YHCEJI: OCTATKU [0 MOJYJIIO
90 [IpumeHeHne MPU3HAKOB JACTUMOCTH
IEJIBIX YHCEJI: OCTATKH 110 MOJIYITIO
[IpuMeHeHne npru3HAKOB JEIUMOCTH
91 LEJIbIX YHCEN: aIropuT™ EBKIMaa st
pelieHus 3a/1a4 B 1EJIbIX YUCIIax
92 KonTtponpsHas padora Ne6
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
93 PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-
CIIEICTBUS
CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
94 PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-
CIIEICTBUS
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
95 COBOKYITHOCTEW pallMOHaIbHBIX
ypaBHEHUU
OCHOBHBIE METOJIBI PEIICHHS CUCTEM U
96 COBOKYITHOCTEW HppalliOHAIBHBIX

ypaBHEHUU




97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

98

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEH JIOTapu(pMUIECKIX
ypaBHEHUU

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
ypaBHEHUU

101

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTEeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yNbTaToB

102

[IprMeHeHrne CUCTEM K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 13
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yabTaToOB

103

[IpuMeHeHre HEPaBEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU
YKU3HU, UHTEPIIPETALUs MOTy4YEeHHBIX
pe3yabTaToOB

104

KonTtponbnast pabora No7




PaunonanbHbIE ypaBHEHUS C

105
napameTpamu

106 PanuonansHbie HEpaBeHCTBA C
napaMeTpamu

107 PanmonanbHble CUCTEMBI C MapamMeTpaMu

108 Hppanuonaibuble ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMHu

109 HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110 [loka3aTenbHbIE YypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

111 [Toka3aTenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckre ypaBHEHUS,
HEpaBEHCTBA C [TapaMeTpamMu

113 JlorapugpmuuecKue CUCTEMBI ¢
napameTpamu

114 TpuronomeTpruuecKkue ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTpruecKkue HEPABEHCTBA C
napameTpamu

116 TpUroHOMeTpHUUYECKNE CUCTEMBI C
napameTpamu
[TocTtpoenue u uccnegoBaHue

117 MaTEeMaTUYECKUX MOJIENIEH pealbHbIX
CUTYyalUi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118 [TocTpoenue u uccienoBaHue

MAaTEMAaTHYICCKUX MO[[GJIeﬁ PCAIbHBIX




CUTYyalUH C IOMOLIBIO CUCTEM
ypaBHEHUH C MMapaMeTpamu

[Toctpoenue u uccnegoBaHue
MAaTEMATUYCCKHUX MOI[eJIefI PCAIbHBIX

119
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu
120 KonTpoabsHnas padora Ne§
121 [ToBTOpEeHme, 0600IIECHNE,
cucrtemMaTu3anus 3Hanui: "YpaBHenus"
122 [ToBTOpeHnue, 06001IeHNE,
cucTeMaTusanus 3HaHuil: "YpaBHeHus"
[ToBTOpEeHme, 0600IICHNE,
MCcTeMaTH3alns 3HAHMI: BHCHUS.
123 cHCTeMaTHn3a 3Ha "VpaBHe
Cucremsl ypaBHeHHI"
124 [ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuii: "HepaBenctpa"
125 [ToBTOpenue, 06001ICHNE,
cucreMarusanus 3Hanuii: "HepaBencrsa"
126 [ToBTOpEeHme, 0600IIECHNE,
cucreMarusanus 3Hanuii: "HepaBencrsa"
BTOPCHH [IEHH
IToBTOpEHHE, 00001IEHNE,
MCcTeMaTH3alns 3HAHMI: M3BOTHAS
127 cHCTeMaTHn3a 3Ha "IIpousBoaHa.
U €€ npuMeHeHue"
[ToBTOpeHnue, 060061ICHNE,
128 cucreMartu3aius 3Hanuil: "[IponsBoaHas

U €€ npuMeHeHue"




[ToBTOpeHnue, 06001ICHNE,

129 cucremaTtusanus 3Hanuil: "[IpousBoanas 1
U €€ npuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

130 cucremarusanus 3HaHuil: "UHTerpan u 1
€ro npuMeHeHue"

131 [ToBTOpEeHme, 0600IIECHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

132 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"

133 [ToBTOpeHnue, 060061ICHNE, 1
cucreMaru3anus 3HaHuil: "OyHkuun"

134 HroroBast koHTpoOIbHAs paboTa 1 1

135 Hrorosast kKoHTpoJbHASA paboTa 1 1

136 [ToBTOpeHwme, 0606meHI:Ie, 1
cUCTeMaTH3aIus 3HaHUI

OBHIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI UIS1 YUEHHUKA
e MaremaTuka: anrebpa U Hadala MaTeMaTH4eckoro aHanm3a. 11 kimacc. YaeOHUK aiis
001eo0pazoBaTeNnbHBIX opranu3anuii (Y ryosieHHsiid ypoBens). B 2 4. U.1 / AT,
Mopuakosuy, [1.B. CemenoB — 10-e uzganue Muemo3uHna.
e MaremaTuka: anrebpa U Hadala MaTeMaTH4eckoro aHanm3a. 11 kmacc. YaeOHUK aiis

o01eo0pazoBaTenbHBIX opranu3anuii (YiryoneHnsiid ypoBenb). B2 4. H.2 /AT
Mopakosuy, I1.B. CemenoB — 10-e uznanne Muemo3uHa.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

e bubmmoreka [IOK https://m.edsoo.ru/3330f7ef
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