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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 OOECHeYMBAET MHCTPYMEHTAIbHYIO 0a3y asis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYrod CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIILICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(OPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaroIiMecs OBJAJIEBAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY /Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMHM (U3MKH, XUMHH, OHOJIOTMH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX /JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLUSMHU ajreOppl M MaTeMaTU4YEeCKOrOo aHalIu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILIBIO MHAYKIIMM U paccykKaaTh JEAYKTUBHO, HUCIIOJIb30BATh
00001IeHrEe W KOHKpETU3aluio, a0CcTparupoBaHWE M aHAJOTHIO, (opMuUpyeT
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» O0ydYarolIuecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOSHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [pUMEPAMHU
MaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHNIO HAYYHOI'O MHMPOBO33PEHMS, TaK W 4epe3 CHelUUPUKy y4eOHOH
NEATEIIbHOCTH, TpeOYIOLEeH MPOJOJDKUTENBHON  KOHUEHTPAallUd BHUMAaHMS,
CaMOCTOSITENIbHOCTH, AKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJIyYE€HHBIHN pe3ysbTar.

B ocHoBe meToanku 00y4yeHus anredpe 1 HadajlaM MaTeMaTHYeCKOro aHaIu3a
JIEKUT AESITEIbHOCTHBIN IPUHIUI 00YUEHHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hauaja MaTeEMaTHYECKOTO aHAIN3a
BBIJIEJICHBl  CIEAYIOLIUE COJAEp)KATEIbHO-METOoAMYeCKue JuHuM: «Yucina u
BblunciaeHus», «OyHKuuu u rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOro aHaiusa», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIE
COJEPKATENBHO-METOANUECKUE JIMHUM H3Yy4aloTCs Ha MPOTSHKEHUM JBYX JIET



0o0y4eHust Ha YPOBHE CPETHETO 00IIeTr0 00pa30BaHuUs, ECTECTBEHHO TOMOJIHSIS IPYT
Jpyra ¥ MOCTENEHHO HAChIIasiCh HOBBIMHU TEMaMU M pasaenaMu. J{aHHbIM yueOHbIi
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJBKY OOBEIUHSAET B cebe coaepkKaHHe
HECKOJIbKMX MaTeMaTHYeCKMX AUCLMIUIMH, TAKUX Kak anredpa, TpPUTOHOMETPHS,
MaTeMaTHUYECKUN aHaIu3, TEOPUSI MHOKECTB, MaTeMaTHUeCcKas JIoruka u ipyrue. [1o
Mepe TOro Kak 00ydaroliuecs OBIIAJEBAIOT BCE Oojiee MIMPOKUM MaTeMAaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTENIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MATEMaTHYECKYI0 MOJENIb PpEalbHON CHUTyallud, IPUMEHITh 3HAHUA,
IOJIyYEHHBIE MPU M3YYEHUM Y4YeOHOTOo Kypca, Il PELICHHs CaMOCTOSTEIbHO
chopMyIMpOBaHHON MaTeMaTHYECKOW 3aJayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopepxxarenpHO-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS» 3aBEpIIaeT
(opMHUpPOBaHNE HABBIKOB UCIOJIb30BAaHUS JACHCTBUTEIbHBIX YHUCEI, KOTOPOE OBLIO
HA4aToO Ha YpPOBHE OCHOBHOIO 0011ero oopa3oBanusa. Ha ypoBHe cpenHero oouiero
oOpa3oBaHusi 0coboe BHUMaHue yneisercs (OPMUPOBAHHIO  HABBIKOB
paloHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl MCIOJIb30BAHUE PA3ITUUHBIX
dopM 3amucu 4YHcia, YMEHHUE JeNaTh MNPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHUBATh YWCIIOBHIC BBIpAXEHHS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYyYarOIIMMCsI MHOKECTBA HATYypaJbHBIX, LENbIX,
palMoOHANbHBIX M JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaxJoM M3 3TUX MHOXECTB paccMaTpUBaIOTCA
CBOMCTBEHHbIE €My cCleuu(PUUecKue 3aJadyd U Olepaluu: [eJeHUE Haleo,
ONEpUpPOBAHUE OCTATKAMU Ha MHOXKECTBE LEJIbIX YHCEN, 0COoOble CBONCTBA
paIMoOHATIBHBIX ¥ UPPAIMOHAIBHBIX YHCEN, apu(PpMETUUECKHEe OTepaInuu, a TaKxKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHH Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapss mocienoBaTenbHOMY pPaCHIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS U1l PEIICHUs Pa3UYHbIX 3a7ad
dbopMupyeTcsi peACTaBICHUE O €IWHCTBE MAaTEeMAaTUKH KaK HAyKd M €€ pojiu B
IOCTPOCHUU MOJIETIEN peanbHOro MHUpa, HIMPOKO HCIOJIb3YIOTCS O0O0OIIeHHE U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHUSI U HEPABEHCTBA» PEATU3YETCS Ha MPOTSIKEHUH BCETO
oOydeHHsT Ha YPOBHE CpEIHEro oOuero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasnene IIporpaMMbl NpEeayCMOTPEHO PEIIEHUE COOTBETCTBYIOLIMX 3a1ad. B
pe3ynpTaTe OOy4alolUecs OBJAJEBAIOT PAa3IMYHBIMH METOJAAMH  PEHICHUS
palMoHaNbHBIX, HPPAlMOHAJIbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKUX H
TPUTOHOMETPUUECKUX ypPaBHEHUU, HEpPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
collepkanx mapameTpbl. [lomydeHHBIE YMEHHUS IMUPOKO HCIIONB3YIOTCS TIpU
UCCIIENOBAaHUM (PYHKIMH C TOMOIIbIO NPOU3BOJHOM, IPU PELIEHUU MPUKIAJIHBIX
3a/la4 U 3aJla4 Ha HaXO)KJIeHHWE HauOOJIbIINX U HAMMEHbIINX 3HAY€HUN (YHKIUH.



JlanHasi copepxaTenpHas JIMHUSA BKIIOYAeT B ce0s Takke (OpMUPOBaAHHE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyinaMm, MpeoOpa3oBaHHUS  PAlMOHAIbHBIX,
VUPPANMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAXKCHHUM, a TaKKe BBIPAKEHUH,
colepkalux CcTeneHu u Jjorapudmel. braronaps u3ydeHuio anreOpanyeckoro
MaTepHaa IpOUCXOIUT ajbHENIIEe pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUIEHUS 00y4aromuxcs, GOPMHUPYIOTCS HABBIKUA JEAYKTHUBHBIX PaCCyKICHUM,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH u
3aBUCUMOCTEN B BUJIE PABEHCTB U HEpaBEHCTB. Anredpa npeiaraeT 3¢ QeKTUBHBIC
WHCTPYMEHTBl JJIl PELIEHUSI MNPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HAIJISTHO IGMOHCTPUPYET CBOM BO3ZMOYXHOCTH KaK S3bIKa HAYKH.

CopepxarenpbHO-MeTOAMYeCKass JUHUAS «DyHKIMH W TpaQuKu» TECHO
NeperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOTO Kypca, MOCKOJBbKY B KaKOM-TO
CMbICJIE 33J]a€T MOCIEI0BaTEIbHOCTh U3YUeHUsl MaTepuala. 3yueHue cTeneHHou,
MOKa3aTeJIbHOM, JJorapuPMUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBONCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JUIS pelIeHus 3adad U3 JPYruX y4eOHBIX
IPEIMETOB U PeaIbHOM JKU3HU TECHO CBA3aHO KaK C MaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3TOM Oo0iblIOE BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXKIY
pa3IMYHBIMK BEJIIMYMHAMH, HCCIENO0BATh MOJyYeHHbIE (YHKUHUHU, CTPOUTH HX
rpaduku. MaTepuai 3Toi coepKaTeabHOM TMHNUN HAIlEJIeH Ha Pa3BUTHE YMEHHN U
HABBIKOB, MIO3BOJISIONINX BRIPAKATh 3aBUCUMOCTH MEXIY BEJIMUMHAMHU B PA3TUIHON
dbopme: aHaTUTHYECKOU, Tpadudeckoi u ciioBecHO. Ero nsyuenue cnocoOCTByeT
Pa3BUTHUIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOIICHUI0 W
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxxarenpHas auHus «Hauama mareMaTHdeckoro aHain3a» MO3BOJIAET
CYLIECTBEHHO PAaCUIMPUTH KPYT Kak MaTeMaTUYECKUX, TaK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX 00YyYaroluMcs, 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
yCcKOopeHusi TmpoueccoB. JlaHHas conepikareibHas JMHUS 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, (HOPMATBbHO-IOTHUYECKOTO U KPEaTUBHOTO
MBIIUICHUS, (POPMUPOBAHUIO YMEHHM pacro3HaBaTh TPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yUaronuecs y3HatoT O BBIIAIOIIUXCS
pe3ynbTaTax, MOJYyYeHHBIX B XOJE Pa3BUTHS MAaTeMaTUKH 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 pa3Jiesibl
MaTeMaTUKM M €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUTUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MAaTE€MaTWKH M HMCIOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHbIM TPU3HAKOM MaTEMAaTUKH Kak HayKd CJeAyeT NpHU3HATh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMI U CJICIOBAaHUE OMNPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILICHUS
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 MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
Croco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS AITHUX MOJEJNEeH C MOMOIIbIO amnmnapara ainreOpsl U
MaTEMaTUYECKOro aHaliM3a, UHTEpIpEeTaluy TOJYy4YeHHbIX pe3yibTaToB. Takue
3a/IaHMsl BIUICTCHBI B KAXKIBIN U3 Pa3/IesIOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTEpHaI
y4eOHOTO Kypca IMIMPOKO HCIIONB3YETCs I pelieHUs] MPUKIaAHBIX 3anad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HaOJIOAATeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
WCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATH  IMPOOJIeMY.
JlesTenbHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIAJAHBIX 3a7ad
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 kimacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 JacoB (4 4aca B HE/IEINIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

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

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
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
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

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

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. MHOTrouseHbI ¢ eTbIMUA 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 HMX CBOMCTBA. JlnarpaMMsbl
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

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 YMCETI IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

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

OTO0op  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUIO MaTEMAaTHYECKHUX
3a]a4 U1 33/1a4 U3 Pa3IMYHbIX 00JacTeil 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 Meronpl 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

[IpumeHeHre Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanboabIero 1 HANMEHbILEro 3HaUeHUH HelpephIBHON
(GYHKIIMHM Ha OTpe3Ke.

[IpumeHeHrne NpPOU3BOMHOM I HAXOXKIECHHUS HAWJIy4dlIero peleHus B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a1aHHOTO (HOPMYJION WU rpadUKOM.

[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»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUNCKOT0 00IIECTBA, PEICTAaBICHUE O MATEMAaTUYECKIX
OCHOBaX (PYHKIMOHUPOBAHUS PANIMYUHBIX CTPYKTYp, SBJICHHUH, MpPOLETYp
IpOKJIAHCKOrO  oOmiecTBa  (BBIOOpBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIUSIMYA 1 Ha3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKH U JEATENBHOCTIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOIO Oy IyIIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(ecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTH ¥ 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 MPUPOJHOU M COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
Ha TPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaloUIed Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKOM
HayKH Kak cepbl 4eIOBEYECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHUSL IUBUJIN3AIINY, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEeMaTUYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble JJornyeckue JeiicTBUA:

BBISIBIISAITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TOHSATHUSIMH, (POPMYIHPOBATH
OTIPE/ICJICHUS TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIINH,
OCHOBaHMsI /1711 000OIICHUS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI0 aHAIIN3A;

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

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIIOACHUAX U YTBEPXKICHUSAX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeJIaTh BBIBOAbBI C HCHOJIb30BAHWEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIPHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(TpsiMbI€ ¥ OT MPOTUBHOTO), BHICTpAUBAaTh apryMEHTAIIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BEIOMPATh HAaN0O0JIee OIXOIAIINN C YIETOM CaMOCTOSI TETHHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBnle ucciiegoBarebLcKue 1eHCTBUA:



UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENbCKUNA WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeI0OBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUeCKOro 00beKTa, SIBJICHHUSI, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyTUpOBaTh OOOOLIECHUS W BBIBOJABI IO pe3ybTaTaM
OpOBEAEHHOTO  HAOMIOACHMSA, UCCIENOBaHMs, OICHWBAaTh  JIOCTOBEPHOCTH
MOJTy4YEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATH
IPEINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCJIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

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

BbIOMpaTh UH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATHh 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
IEIAMHU OOIICHUS, SICHO, TOYHO, TPaMOTHO BBIpakKaTh CBOKO TOYKY 3PCHHS B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHHUA IIO XOI[y pemeHI/m 3agadu,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
poOJIeMBbI, pelaeMol 3a7add, BBICKA3bIBaTh HWJEH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBJIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIMpPOBaTh PA3HOTIACHS, CBOM BO3PAKEHUS,

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

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



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

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJIAJE€Th HABBIKAMM  IO3HABATEJIbHOM  pediaekcud KaKk  OCO3HaHUS
COBEPIIIAEMbIX JIEUCTBUI U MBICIHUTEIBHBIX MPOIECCOB, X PE3yJIbTAaTOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJSI Ipoliecca M pe3yibTaTa pelieHus
MaTeMaTUUYECKOH 3a/1a4M;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalJIEHHBIX OIINOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESTEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasI 1€ATEIbHOCTD:

MOHMUMATh M HCIOJIH30BaTh MPEUMYIINECTBA KOMAHAHOW W WHANBUIYaJTLHON
paboThl mpu pemeHuH Y4eOHBIX 3a7a4, TPUHUMATh IIe1h COBMECTHOU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 00CYXAaTh MPOLIECC U pe3ysIbTaT padoThl, 000011aTh
MHEHUS HECKOJBKHUX JIOJICH;

y4acTBOBaTh B TPyNMOBBIX (opmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTHUMH YJI€HAMHU KOMaH/Ibl, OI[EHUBATh KAU€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 OTACJIbHBIM 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 IEUCTBUTENIBHBIX YUCEI, MOJIYJIb IEUCTBUTEIILHOTO YUCIIA,

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

MPUMEHSTh MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yJbTaTa BEIYMCICHUN;



CBOOOZHO OINEpPUpPOBaTH TMOHITHEM: CTENEHb C IENbIM I[OKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHEM: CTETNIEHb C PAIIMOHATBHBIM MIOKA3aTENIEM;

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

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

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

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUs pPAalMOHAIBHBIX U JApPOOHO-
palOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJICH C LEIbIMU KO3 PUIIEHTaMU, KOPHU MHOTOUJICHA, IPUMEHSThH JICJICHHUE
MHOI'OYJICHA Ha MHOI'OYIEH C OCTaTKoOM, 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 CBOMICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH 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;



IPUMEHSITh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIIbI Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKCHUI;

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

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

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTAapHbIE MTPeoOpa3oBaHus rpaduKoB PyHKLINH;

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

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

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs h-0il CTeNeHM Kak (PYHKIHMM OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

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

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUM;

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

UCIIONB30BaTh rpaduku  (YyHKUUH JUId  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYruX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
HKCHIOHEHIMATIBHBIN POCT, (hopMyJia CIOKHBIX IPOIIEHTOB, UMETh IIPEJCTABICHHUE O
KOHCTaHTE;

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



CBOOOHO OTIEpUPOBATH MOHATHIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOr0 aHalh3a KakKk aHajau3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: HETIPEPBIBHBIE (YHKIIUU, TOUKH pa3phbiBa
rpaduka QyHKIMH, aCUMIOTOTHI rpaduka QyHKINHU;

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

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

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BECHUS, YACTHOIO U KOMMO3UILIUU
NBYX (DyHKITUH, 3HATH TPOU3BOAHBIC DIIEMEHTAPHBIX (PYHKITUH;

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

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpalud  Haj
MHOXECTBaMHU;

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

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
yYpaBHEHUS U HEPABEHCTBA.

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

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONIEPUPOBATH MOHITUAMU: HATYPAIBHOE U 1IE€JI0€ YU CIIO, MHOKECTBA
HATYpaJbHBIX U LIEJIbIX YHCEJI, UCIOJIb30BaTh MPU3HAKU JIETUMOCTH LIEJBIX YHUCE,
HO/I n HOK HaTypanpHbIX 4MCeN Uil PELICHHs 3aJad, IPUMEHSATh aJITOPUTM
EBknnpa;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJI0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEJCTaBISATh KOMIUICKCHBIE YHCIia B anreOpandeckor u
TPUTOHOMETPHUUECKON (hOpME, BBHITIOIHATH apU(PMETHICCKUE ONEpaIii ¢ HUIMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



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

OCYHIECTBISITh OTOOP KOpHEH TMpU PEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

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

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUYecKrue U  TPUTOHOMETPUUECKHME YpaBHEHHMS U  HEpPABEHCTBA,
coAepkKallue MOAYJIA U TapaMETPBbI;

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

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHNUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIIOBHIO 3aJayd,
WCCJIEIOBAaTh IOCTPOCHHBIE MOJENTW C WCIOJb30BAaHUEM ammapara aiareOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIIMU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUYECKUE 00pa3bl YpaBHCHH M HEPABEHCTB HA KOOPIMHATHON
IJIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHAJIM3A:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

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

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
MPUKIIAJIHBIX, B TOM YHCJIE COUMAIIbHO-O)KOHOMHUYECKUX, 3a7a4ax, AJIsl ONPEACIeHUs
CKOPOCTH U YCKOPEHHMSI MPOIECcca, 3aJaHHOT0 (OpMyIIoi Uil Tpadukom;



CBOOOIHO OmEepUpoBaTh TMOHATHUAMM: TEpBOOOpa3Hasi, OMNpeeIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IVIOCKUX (GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaIa;

UMETh TPEJCTaBICHUE O MATEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MPUKJIaJHbIe 3a7a4d, B TOM YHUCIE COLHUAIbHO-DKOHOMUYECKOTO U
(U3UYECKOTO XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAIN3a.



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 ITocnenoBaTenbHOCTH U IIPOIPECCUU 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 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 10 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

MHOk€ecTBO, oneparuy HaJl
MHO’KECTBAMH U UX CBOMCTBA

Hwnarpammsl Diinepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KECTBEHHOT'O alapara s PeIeHUs
3a1a4

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JeCATUYHbIE JPOOHU, IPOLIEHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOoOH

Pammmonansubie yncna. OOBIKHOBEHHEIE U
JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB IS
pelIeHMs TPUKIAIHBIX 3a1a4

[Ipumenenne qpoOeit u MPOIEHTOB IS
pELICHUS TPUKIAIHBIX 3a/1a4

JleicTBuTENbHBIC YKClia. PaimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa

Apudmernueckue onepanuu ¢
JCWCTBUTEIBHBIMHU YHCIAMHU




10

Moaynb AEHCTBUTENBHOIO YHCIIA U €T0
CBOMCTBa

11

[TpuGnuxEHHbBIE BEIYMCIICHUS, IPaBHUIIa
OKpYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUI

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS IENBIX U
JIpOOHO-PALMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOWIEHBI C IETBIMH
koddurmentamu. Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

18

Pewienue cucreM JIMHEWHBIX YPaBHEHUN

19

Marpuiia cucTeMsbl JTUHEHHBIX YPABHEHUN.

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHCIICHUEC €TI0 3HAUYCHU A

20

Onpenenurtenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUKCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaeuTens 1 peleHus
CHCTEMBI JINHENHBIX YPaBHEHUI

22

Pemienne npukiiagHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUIN

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

24

KonTtponbHas padora: "Panmonanbhble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX YpaBHEHUI"

25

ODyHKIMS, CIOCOOBI 3a/1aHUs (DYHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pynkunit

26

I'paduk Gyakmu. IaemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

27

OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHni Ppynkuu. Hynu dyHakmmm.
[TpomMeXyTKH 3HaK MTOCTOSTHCTBA

28

UérHple 1 HEUETHBIE (PYHKITUH.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubosnbiiee n HanMeHblIee 3HAYCHHUE
(GyHKIMN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTuIHas U JPOOHO-
AUHeNHas yHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX (YHKITUN




DJIeMEHTapHOE UCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX (YHKITAN

1 Crenens ¢ 1enbIM nokaszarenaeM. buaom
Herorona

34 CreneHn ¢ LIETIBIM ITIOKa3aTeneM. bunom
Herorona
CrenenHast GyHKINS C HATypaJIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CrenenHast
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

18 Apudmernueckuii KOpeHb HaTypaTbHON
CTENEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
COJIepIKalINX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHH,
COJIeprKalIiX CTENEHU U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbubsie ypaBHeHUs1. OCHOBHBIE

42 METO/bI PELICHUS UPPALUOHAIBHBIX
ypaBHEHUU
Hppanuonanbasie ypaBHeHU. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUU




Wppannonanbuele ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN
UPPALMOHATIBHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIbHBIE TTEPEXO/IBI B pELICHUN
MPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (PyHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KakK (yHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesleM
KonTtponsHas pabdota: "CBoiicTBa 1

51 rpaduK KOpHS N-OW CTETICHH.
UppanuonanbHbie ypaBHEHUA"

57 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOICTBA

53 CremneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

54 CreneHsb ¢ palliOHAIBHBIM [10KA3aTEIEM U
e€ CBOIICTBa

55 [oka3zatenpHast QpyHKIMS, €€ CBOMCTBA U

rpaduk




Hcnonp3oBanue rpaduka GyHKIMM 115

56 pellIeHNs] ypaBHEHUI !

57 Hcnonp3oBanue rpaduka GyHKIMM 115 )
pelueHusl ypaBHEHUI
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/IbI PEIICHUS TOKA3aTENbHBIX 1
ypaBHEHUU
ITokazarenbHble ypaBHEeHUS. OCHOBHBIE

59 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUU

61 KonTtponpHas padora: "I[lokazarenbHas )
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTsa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTsa jgorapudpma 1

65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1

66 JlecsaTnuHbIC U HaTYpATbHBIC JTOTAPUPMBI 1

67 [IpeoOpazoBanme BEIpaKEHUH, !
CoJIepXKaIIux Jorapudmbl

68 [IpeoOpazoBanme BEIpaKEHUH, !
COJIepKALINX JIOTapH(PMBbI

69 [IpeoOpa3zoBanue BBIpaKEHUH, 1
coJIepXKaIIux Jorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA )

u rpadux




Jlorapugmuueckas pyHKIus, €€ CBOWCTBA

71
u rpaduk

7 Hcnonp3oBanue rpaduka GyHKIMM 115
pelueHusl ypaBHEHUI

7 Hcnonb3oBanue rpaduka GyHKITUN 15
pellIeHNs] ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PELICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcHOBHBIE METO/BI PELLICHUS
norapupMHYECKUX ypaBHEHUI
Jlorapudmuueckre ypaBHEHUS.

76 OcHOBHBIE METO/BI PELLICHUS
norapupMHUECKUX ypaBHEHUI

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUU
norapuMHUECKUX ypaBHEHUI
KonTtponbnas pabora:

79 "Jlorapudmuueckast pyHKIUS.
Jlorapudmuueckue ypaBHeHUS"

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

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

%) ApPKCHHYC, apKKOCUHYC U apKTaHT€HC

YHCIIOBOI'O ApTyMEHTA




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeIeNIEHNE TPUTOHOMETPUUECKHUX
(YHKLUI YUCIOBOTO apryMEeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OonpeAeieHue TPUrOHOMETPUIECKHUX
(YHKLIUI YUCIOBOTO apryMEHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopMyIIBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybl

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybl

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyIIBI

90 [IpeobpazoBanne TPUTOHOMETPHUUECKUX
BBIPAKECHUM

01 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUM

9 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUIN

93 [IpeobpazoBanue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETPUYECKUX

ypaBHEHUU




Pemienne TpuroHOMETpUYECKUX

96 .
ypaBHEHHUI

97 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUU

99 Pemienne TpuroHoOMeTpUYECKUX
ypaBHEHUU

100 Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUU
KoHntposbnas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

102 rocjienoBareibHocTel. Meton
MaTeMaTU4eCKON MHAYKIIUU
MoOHOTOHHBIE U OTpaHUYECHHbBIE

103 nocJeIoBaTeabHOCTH. MicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoHneuHo yObIBaromas reoMeTpudeckas
nporpeccust

107 CyMMa 0eCKOHEUHO yObIBaIOIIEH
reOMEeTPHUUECKOI mporpeccuu

108 JIMHENHBIN ¥ YKCIOHEHUMAIIBHBIA POCT.

Yucno e. DopMyra ClI0KHBIX MPOIEHTOB




JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA POCT.

109
Yucno e. DopMyra CI0KHBIX MPOIEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus pealIbHbIX 3aa4 PUKIIAJHOTO
Xapakrtepa

11 KonTtposbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepsiBHbIe (DyHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIUI

114 CgoiicTBa (yHKIIMI HEPEPHIBHBIX Ha
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIs pEIIEHUS
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 perenust 3a1a4

121 [lepBas u BTOpas npon3BoAHbIEC HYHKIUN

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUN CMBICIT

123 N 1
IIPOU3BOTHOM
124 YpaBHEeHHE KacaTeIbHOU K rpaduKy 1
byHKIIUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIUHA
126 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIIMNA 1
127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIUH
129 [IpousBoHAs CyMMBI, POU3BEICHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
130 [TpousBogHasi CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpEeHme, 0600IIECHNE, 1
cucTemMartusanus 3HaHuii: "YpaBHeHus"
133 [ToBTOpEeHme, 0600IIECHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas kKoHTpoJbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meHI:Ie, 1
CUCTEeMAaTH3AIIHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTH U 3KCTpeMyMBI

[IprMmeHeHne nporu3BOIHON K
HcCie0BaHI0 QYHKIINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

IIpuMeHeHne Nponu3BOIHON K
WCCJICIOBAaHUIO (PYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
WCCJICIOBAHUIO (PYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMmeHeHne nporu3BOIHON K
HcCreI0BaHNI0 (DYHKINI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GyHKIIMH Ha OTpE3Ke




Haxoxnenue HanOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPBHIBHON
GyHKIIMH Ha OTpE3Ke

Haxoxnenue HanOoOJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

10

Haxoxnenne HanOOJIbIIETO U
HaVMEHBILIETO 3HAYCHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
GyHKIIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHON s
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3a7a49ax

14

[Ipumenenre npou3BOIHON IS
HaXO0XJIEHUS HAaUIy4dlIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IpumeHeHue nporu3BOIHOMN 11t
orpezieNieHus] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoTr0 GOPMYIION UITH
rpadpukom

16

[IpumeHeHue nporu3BOIHOM ISt
OTIpEIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3a1aHHOTO (GOPMYIION UITH

rpagukoM

17 Komnosunus ¢pynkunit

18 Kommozurus ¢hyHKimit

19 Komnosunus ¢pynkunit

20 ['eomeTpuyeckue 00pas3bl ypaBHEHUN Ha
KOOPAMHATHOW IJIOCKOCTH

21 I'eomerprueckue 0O6pa3bl ypaBHEHHH Ha
KOOPAMHATHOW IIOCKOCTH

” Kontponbnas padora: "UccnenoBanue
(GyHKUIUH C TOMOIIBIO TPOU3BOIHON"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIE NTEMEHTaPHBIX

24 ¢ynkuunii. [IpaBuna HaxoxKAEHUSA
epBOOOPa3HBIX
[TepBoOOpa3HbBIE NTEMEHTaPHBIX

25 dbyukuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurterpan. ['eomeTprudeckuii CMbICHT
MHTETpaa

7 Boruncnenue onpenenéHHOro nHTErpaia
o ¢popmyne Herorona-JleiitOnuia

73 Brruucnenue onpenenéHHoro HHTerpaina
no ¢popmyne Hetorona-Jleitbuuna

29 [IpuMmeHeHnue nHTErpaia s

HAXOJK/ICHUS TIIOIIAIeH TIIOCKUX GUTyp




IIpuMeHenue unTErpana s

30 HaXO0XJIEHUS 00bEMOB reOMETPHUIECKUX
Ten

31 [Tpumeps! pemennit mudepeHamTbHbIX
ypaBHEHUU

1 [Tpumeps pemennii nuddepeHImaTbHbIX
ypaBHEHUU
MaremaTtnueckoe MOJEIUPOBAHHE

33 pETBbHBIX MPOIECCOB C MOMOILBIO
nudepeHIATBHBIX YpaBHCHUH

34 KonTtponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U IrpaduKu

36 Tpuronomerpuueckue GyHKIINH, UX
CBONCTBa U Tpaduku

37 Tpuronomerpuueckue QyHKINH, UX
CBOWCTBA U TrpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TrpaduKu

19 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPUICCKHIX

40 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKHIX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUICCKHIX

43 YpPaBHEHUH € IOMOULIBIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

44 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

47 Pemenne TpuroHomMeTpruuecKux
HEPaBEHCTB
Kontponbnas padora: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKIIUM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOIbI PEIICHUS

norapu(pMHUUECKUX HEPABEHCTB




OcHOBHBIC MCTObI pCIICHUA

>4 JOrapu(pMHUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEIICHUS
J0rapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLICHUS
UppalMOHATBHBIX YPaBHEHHH
2 I'paduueckue MeTobl pelIeHus
UppalMOHAIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
II0Ka3aTeJIbHBIX YPAaBHEHUM
64 I'paduueckue MeTobl pelIeHus
NOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(pMHUECKUX HEPABEHCTB
67 I'paduueckue MeTobl pelIeHus

norapu(pMHUECKUX HEPABEHCTB




68

I'paduueckue MeTo bl pemeHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
ypaBHEHUU

69

I'paduueckue MeTo bl pemeHus
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUU

70

['padmyeckue METOABI peLICHUS
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapu(PMUIECKux
HEPABEHCTB

72

KoHnTtposbnas padoTa:
"UppaunoHalibHbIE, MOKa3aTEIbHbBIE U
norapuMuIecKue HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (POPMBI 3aMTUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aMTUCU
KOMILJIEKCHOTO YKCia

75

Apudmerndeckue onepamuu ¢
KOMIUIEKCHBIMHU YUCIIAMHU

76

Apudmerndeckue onepamnum ¢
KOMIUIEKCHBIMHU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOW INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YUCel Ha

78 KOOPAMHATHOW IJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenun
U3 KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS

81 peteHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

20 KonTtponsHas pabdora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1enbie yncia

84 Harypanbnble u 1iensle ynucia

25 [IpuMeHeHre NPU3HAKOB AEITUMOCTH
LEJIBbIX YUCEI

26 [IpuMeHeHre MPU3HAKOB AETUMOCTH
LEJIbIX YUCEII

%7 [IpuMeHeHne npru3HAKOB JEIUMOCTH
nensix yrcesn: HOJl u HOK

28 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
nensix uncen: HO u HOK

29 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJIbIX YMCEII: OCTATKH 10 MOJYJIIO

90 [IpuMeHeHne npru3HAKOB JEIUMOCTH
LEJIBbIX YHCEJI: OCTATKU [0 MOJYJIIO
[IpuMeHeHre NPU3HAKOB AEITUMOCTH

91 LEJbIX Yncel: aroput™ EBkiuaa aist

PCHICHHUA 3a4a4 B ICJIbIX YHUCIAaX




92

KonTponpHas padora: "Teopus menbix
yucen"

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEW pariioHaIbHBIX
ypaBHEHUU

96

OCHOBHBIE MCTOBI pCIICHUA CUCTCM U
COBOKYITHOCTEW MppalliOHATbHBIX
ypaBHEHUU

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

98

OCHOBHBIE METO/IBI PELICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUU

99

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

100

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

101

HpI/IMeHeHI/Ie CUCTCM K pCUHICHUTIO
MAaTEMAaTHYCCKUX 3aJ4a4 U 3aJ1a4 U3




pa3MyHBIX 00JacTell HAyKH U peatbHOI
JKU3HU, UHTEPIIPETALNS OJTy4YEHHBIX
pe3yJIbTaToOB

102

[IpumeHeHne cCuCTeM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 1 3aa4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U peallbHON
JKU3HHU, HHTEPIIPETALUs TOJTYYEHHBIX
pe3yabTaToOB

103

[IpumeHeHre HEPaBEHCTB K PELLICHHIO
MaTeMaTUYECKUX 3a/1a4 1 3a1a4 U3
Pa3TUYHBIX 00JIACTeH HAyKU U pealbHON
JKWU3HHU, HHTEPIIPETALUs OJTY4EHHBIX
pe3yabTaToOB

104

KonTtponpHas padora: "Cucremsl
paIMOHATILHBIX, HPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOrapu(PMUIECKUX
ypaBHEHUI"

105

PaunonanbHbIE ypaBHEHUS C
napameTpamu

106

PanmonansHble HEpaBEHCTBA C
napameTpamMu

107

PanoHanbHbIE CUCTEMBI € ITapaMeTPaMHu

108

HppanuonanbHble ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMHu

109

HNppannoHalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapaMeTpaMu




111

[loka3zarenbHble CUCTEMBI C TApAMETPAMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IIapaMeTpaMu

113

Jlorapudmudeckue CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpru4ecKue ypaBHEHUS C
napameTpamu

115

TpuroHomeTpuveckre HepaBEHCTBA C
napaMeTpamu

116

TpuronomeTpuyecKkrue CUCTEMBI C
napaMeTpamu

117

[Toctpoenue u uccnegoBaHue
MaTEMaTUYECKUX MOJENIEN PeaIbHBIX
CUTYyalUi C IOMOLIBIO YPAaBHEHUH C
napaMeTpamu

118

[Toctpoenue u uccnenoBaHue
MaTE€MaTUYECKUX MOJENIEH peaabHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

119

[Toctpoenue u uccinegoBaHue
MaTE€MaTUYECKUX MOJENIEH pealbHbIX
CUTYalHI C IOMOIIBIO CUCTEM
YpaBHEHUH ¢ ITapaMeTpamu

120

KoHnTtposnbnas pabdota: "3amgauu ¢
napamerpamu’

121

[ToBTOpEeHme, 0600IIECHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHenus"




122

[ToBTOpeHnue, 06001ICHNE,
cuctemMaTu3anus 3Hanuii: "YpaBHenus"

123

[ToBTOpenue, 060061IeHNE,
CUCTEMAaTH3alMs 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHHI"

124

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "HepaBeHcTBa

126

[ToBTOpeHnue, 06001IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncrsa'

127

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanas
U €€ npumMeHeHue"

128

[ToBTOpEeHme, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "l[IpousBoanas
U €€ npuMeHeHue"

129

[ToBTOpenue, 060061ICHNE,
cucremarusanus 3HaHuil: "IIponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpeHnue, 060061ICHNE,
cuctemarusanus 3HaHuil: "UHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHme, 0600IIECHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpEeHme, 0600IIECHNE,
cucremaTusanus 3Hanuii: "OyHkuun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosast kKoHTpOJIbHASA paboTa 1 1
135 HroroBast koHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606meH1:1e, 1
CUCTeMAaTH3aIIHsl 3HAHHUHA
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpeHero o01mero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OnepupoBaTh MOHATHAMM: PALMOHAIBHOE M JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IPOOb, TPOIICHTHI
12 BommonHATe  apudmeTHyeckue omepanuu € PAlUOHAIBHBIMH U
' JNENCTBUTENbHBIMY YUCIIaAMU
13 Bomonuate  npuOMMKEHHBIE — BBIYUCICHHUSA,  HWCIONB3YysSd  IpaBUia
’ OKpYTJICHUS, IeJaTh IPUKUIKY U OILICHKY PEe3yJIbTaTa BRIYUCICHUN
OnepupoBaTh MOHATUSAMU: CTENEHb C LENBIM II0Ka3aTEJIEM, CTaHIapTHAs
1.4 ¢dopma 3amucu IEHCTBUTENBHOTO YMCIIA, KOPEHb HATypalbHOU CTEMEHH;
’ MCIOJIb30BaTh MOJIXOIAIIYI0 (JOpMY 3alUCH JAEUCTBUTEIBHBIX YMCEN IS
pelIeHUs PaKTUYECKUX 3a]1a4 U MPEICTaBICHUS] TaHHBIX
OnepupoBaTh MOHATHSAMH: CHHYC, KOCUHYC M TaHI'€HC IIPOU3BOJBHOTO
1.5 yIi1a; MCIOJIb30BaTh 3allMCh MPOU3BOJIBHOTO Yria dYepe3 oOpaTHbIC
TPUTOHOMETPHUYECKUE (PYHKITHH
2 YpaBHEHUs U HEPABEHCTBA
OnepupoBaTh MOHATUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJIOE,
2.1 palMoOHAIBHOE, MppalnoHaJIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
’9 BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKECHUH U
' pelarbs TPUrOHOMETPUUECKHUE YPAaBHEHUS
BoimonHaTe mpeoOpa3oBaHus LENbIX, PALIMOHAIBHBIX U HPPAIMOHAIBHBIX
23 BBIPQXEHUM M peElIaTh OCHOBHBIE THIIBI LIEJBIX, PAlUOHAIBHBIX H
VPPALMOHATIbHBIX YPABHEHUI U HEPABEHCTB
54 [TpuMeHsTh ypaBHEHHS W HEpaBEHCTBA JAJIS PEIICHHUS MaTeMaTHYEeCKUX
' 3a/1a4 ¥ 3a71a4 U3 Pa3IuvIHbIX 00JacTell HAYKH M peaabHOM KU3HU
MonenupoBaTh pealibHble CUTYallMM Ha SI3bIKE alreOpbl, COCTABIATH
2.5 BbIpaXXCHHSI, YpAaBHEHHUS, HEPABEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIEIOBATh
MOCTPOEHHBIE MOJIEIIU C MCTIOIb30BAHUEM allllapara ainreopsl
3 OyHKIUHU U TpaduKu




OnepupoBaTb MOHATUAMH: (YHKIHMSA, CcHOCOOBl 3amaHus (YHKLHUH,

3.1 00JacTh OmpeAeNieHUsT M MHOXECTBO 3HaueHMH GYHKIHUH, Trpaduk
byHKIIMH, B3aUMHO oOpaTHbIC (PYHKITUH
39 OnepupoBaTh MOHATUSAMHU: UYETHOCTh W HEUETHOCTH (YHKIUH, HYIH
' (GYHKIINH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku PyHKITUN TSI pelieHUsT ypaBHEHUH
3.4 Crpoutb W uuTaTh TpapuKU JIHMHEHHOW (QYHKUMHU, KBaIPATUYHOU
' GyHKIIMH, CTETIEHHON (DYHKIIMH C IIEJIBIM TTOKa3aTeeM
Ucnonp3oBate rpaduku (GYHKUMN A8 HCCIENOBAHUS MPOLECCOB H
35 3aBUCHUMOCTEH TIpH pEUICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U
' peabHON  JKHM3HH, BBIpaXaTh (QOpMyJaMH  3aBUCUMOCTH  MEXKIY
BEJTMYMHAMU
4 Hayana maremaTndeckoro aHanunsa
41 OnepupoBaTh TOHATHSIMH: TIOCIEIOBATEIBHOCTh, apuMeTHuecKas W
’ F€OMETPUYECKAsI IPOIPECCUU
OnepupoBaTh MOHATHIMH: OCCKOHEUHO YyOBIBAIOIIas TeOMeTpHYecKas
4.2 nporpeccusi, cymmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
POrpeCcCUm
4.3 3amaBaTh MOCIEIOBATEIIHHOCTH PA3IMYHBIMHU CIIOCOOAMU
44 Hcnonb3oBare CBOMCTBA MOCIEIOBATEIIBHOCTEW W MPOTPECCHM A
’ peuIeHus pealIbHbIX 3a]a4 MPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JTOTHUKA
5.1 OnepupoBaTh NOHATHSAMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaTr JUuisl ONHCaHUs
5.2 pEeabHBIX TIPOIIECCOB U SBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YIeOHBIX
MPEMETOB
53 OnepupoBaTb  NOHATUSAMH:  OINpPEACICHHE, TEOpEeMa,  CIEICTBHE,
JI0OKa3aTelIbCTBO
11 KITACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
NpoBepseMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
OnepupoBaTh MOHATHUSIMH: HATYpaJbHOE, IIEJI0€ YHCIO; HMCMOJb30BaTh
1.1 NPU3HAKU JIETUMOCTH LEJIbIX YHCEN, Pa3JIOKEHUE YUCiIa Ha MPOCThIE
MHOXKHUTENH JIJISl pEeIIeHUs 3a7a4
1.2 OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM IMOKa3aTEIEM




1.3

OnepupoBaTh MOHATUSAMHU: JIOTApU(PM YUCIIA, NECITUYHBIE U HATYpaJIbHbIC
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpuMeHATh CBOWCTBAa CTENEHU I MPeoOpa3oBaHUsl BBIPAKEHUH,
ONEepUpPOBaTh TOHATUSMHU: IOKA3aTEJIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeNbHBIX YPaBHEHUN 1 HEPABEHCTB

2.2

BoimonHATh npeoOpazoBaHMs BBIPAKEHHM, COAEpKAIIUX JIOTapH(MBbI;
OIIepUPOBAThH MOHATUSAMU: JIOTApU(PMUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI IOTAPU(PMUUECKUX YPAaBHEHUH 1 HEPABEHCTB

23

Haxonuts pemienus NpocTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATHUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ PEIICHUE;
UCIIONIb30BAaTh  CUCTEMY JIMHEWHBIX  ypaBHEHHUH JUIsl  pelIeHUs
MPAKTUYECKHX 3a7a4

2.5

Haxomute  pemeHuss OPOCTEHIINX  CUCTEM UM COBOKYIIHOCTEH
PalOHAIBHBIX YPABHCHUI Y HEPABCHCTB

2.6

MO,Z[G.HI/IpOBaTB PCAJIbHBIC CUTYyAllUU Ha SA3BIKC aﬂre6p1>1, COCTaBJIATH
BBIPpAXXCHUA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIOBUIO 3a1a4H,
HCCICO0BATh MTOCTPOCHHBIC MOJCIIN C UCIIOJIb3OBAHUCM allliaparta aJ'II‘66pr

DOyHKINUH U TPaPUKH

3.1

OnepupoBaTh MNOHATHAMHU: TepHOAMYECKass (YHKLIHUSA, TPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMM, TOYKH IKCTpeMyMma (PYHKIUH, HAauOOJbIIee U
HaMMEHbIIIee 3HaUCHUS (DYHKIIMH Ha MTPOMEKYTKE; UCTIONB30BATh UX IS
uccieaoBanus QYHKIUH, 3aJaHHOU rpaduKoM

3.2

OnepupoBaTh HOHATHAMH: TpapHUKH MMOKA3aTEIbHOM, JTOrapuPpMUUECKON U
TPUTOHOMETPUUYECKUX (PYHKIUI; H300pakaTh WX Ha KOOPAMHATHOMN
IUTOCKOCTH | MCTIOJIb30BATh JUIS PEIICHHS yPaBHEHHI U HEPAaBECHCTB

3.3

N3o0paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaduKH  JTUHEWHBIX
YpaBHEHMI W HCIOJIb30BaTh WX JUIS PELICHUS CUCTEMBbl JIMHEHHBIX
YpaBHEHUU

3.4

Hcnonwp3oBath rpaduku GyHKIUE A7 KCCIENOBaHUS MPOLECCOB H
3aBUCUMOCTEH U3 IPYruX yueOHbIX AUCUUIUINH

Hauvana mareMaTuyeckoro anaanza

4.1

OnepupoBaTh TMOHATUAMHU: HEMpepbIBHAass (QYHKIUSA, MPOU3BOJHAS
(GYHKLIMHU; HCIOJNB30BaTh TI'€OMETPUYECKUH M (U3WYECKHIA CMBICI
IIPOU3BOJHON JUIS PELLICHUs 3a1a4

4.2

Haxoauts  mpou3BOAHBIE  AJIEMEHTapHBIX  (GYHKIUH,  BBIUUCIATH
MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (YHKITHI

4.3

Hcronp30BaTh  MPOW3BOAHYIO ISl WCCIeNOBaHUS  (QyHKIMH  Ha
MOHOTOHHOCTh M 9KCTPEMYMBI, TPHUMEHSTh PE3yJIbTaThl UCCICIOBAHUS K
MOCTPOEHUIO TpaduKOB




Hcnonn3oBarn MPOU3BOAHYIO UIA HAXOXKIACHUSA HAWITYUIICTO PCIICHUSA B

44 IIPUKJIAIHBIX, B TOM YHACJIE COUAIBHO-2KOHOMUYECKHX, 3a7a49ax

45 OnepupoBaTb MOHATUSMH: TEpPBOOOpa3Has M HWHTErpaji; IOHUMATh
' reOMEeTPUYECKUi B (PU3MUYECKHI CMBICI HHTETpaja

46 Haxonute mnepBooOpa3Hble 3IE€MEHTApHBIX  (DYHKIMH, BBIYMCIATH
' uHTerpan mo ¢popmyne Heiotona — JleliOuuna

47 Pemats npuknaasele 3a1a4u, B TOM YUCIIE COLMATIBHO-3KOHOMHUUYECKOTO U

(GU3NIeCKOro XapakTepa, CpeJACTBAMHI MaTEMAaTHYECKOTO aHaJI3a




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
Panmonaneupie unciaa. OOBIKHOBEHHBIE M JAECATUYHBIE JPOOH, MPOLEHTHI,
OCCKOHEYHBIC  TEpUOAUYECKUE  Apodu.  ApudMeThyeckwe  Omepanuu ¢
1.1 parMoHAIBHBIMKM YHCIIaMHU, TTPeoOpa3OBaHMs YHCIOBBIX BhIpaxxeHUU. [IpumMeHeHue
npobeil 1 MPOLEHTOB ISl PElIeHUsl MPHUKJIAJHBIX 3a/ad U3 Pa3UYHbIX OTpaciei
3HAHUW U pEAIbHOM KU3HU
JleiicTBuTenpHblE  4yMciia.  PanMOHanmbHBIE M UPpPAalMOHAJIbHBIE  YHCTA.
1.2 Apudmernueckue orepanud ¢ JEHCTBUTEIbHBIMU umcliaMu. [IpuOmmkEéHHBIC
BBIYMCIICHMS, IPABUJIA OKPYTJICHUS, IPUKUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN
Crenens ¢ menbiM mokazateneM. CranmapTHas ¢opMa 3amucu JeHCTBUTEIHLHOTO
1.3 grcna. Mcnonp3oBanue moaxozsmeld (Gopmbl 3alucy ACHCTBUTEIBHBIX YHCEN IS
penieHust NPakTUYECKHUX 3a/1a4 U IPEICTAaBIICHUS] TaHHBIX
14 Apudmerndeckuil KOpeHb HaTypalbHOW cTeneHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMH HATyPaJTbHON CTCIICHH
L5 CuHyC, KOCMHYC M TAaHI€HC YHCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
aApKTaHI'€HC YUCIIOBOTO apryMEHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 TosknecTBa U TOXAECTBEHHBIE MPEOOpa30BaAHUS
9 [TpeobpazoBanue TPUTOHOMETPUUYECKUX BBIPAXKECHUI. OCHOBHBIE
’ TPUTOHOMETpHYECKHE (HOPMYIIbI
)3 VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellleHHEe HepaBeHCTBa. MeTon
WHTEPBAJIOB
2.4 Pemenue nensix u ApoOHO-pAIMOHATBHBIX YPABHCHUH 1 HEPABCHCTB
2.5 Pemrenre nppanOHaIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI
57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PEIICHUI0O MaTEMAaTUYECKUX 3a7a4 U 3a/1a4y
’ U3 pa3IMyYHbIX 00JacTel HayKu U peaIbHOM KU3HU
3 OyHKIUHN U TpapUKU
31 Oynkus, crnocoObl 3amaHus GyHkuuu. ['paduk yaknuu. BzammHo obOpatHbIE
’ byHKIHH
39 OOnacTe ompeneneHuss W MHOXKECTBO 3HaueHW ¢yHKkuu. Hymm ¢GyHKIuu.

[TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC U HEUETHBIC PYHKIIUU




33 CrenenHast GyHKLUS C HATYPaJIbHBIM U IIeNBIM TIOKa3areneM. E€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpadvK KOPHSI 71-0¥ CTETICHU
34 TpuronoMmeTpuueckas OKpPY>KHOCTb, OINpPEACTICHHE TPUTOHOMETPUUYECKUX (YHKITHI
' YHCIIOBOTO apryMeHTa
4 Havana maremaTudeckoro aHaanza
41 ITocnemoBaTenbHOCTH, CIOCOOBI 3aJaHMs IIOCIEI0BATEILHOCTEH. MOHOTOHHBIE
' HOCJIEI0BATEILHOCTH
ApudmeTrnueckas UM TeoMeTpUueckas Mmporpeccuu. beckoHeuHO yObIBaromas
4 | TEOMETpHIECKasd MPOTPECCH. Cymma OecKOHEYHO YOBIBAIOIIEH TeOMETPUYECKON
' nporpeccuu. Popmyrna CIOXKHBIX MNPOLEHTOB. Vcmosb30oBaHUE MNPOTPEcCUu ISt
pelIeHus: pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepauuu HaJl MHoXecTBamH. Jluarpammsl Oiinepa — BeHHa.
5.1 [IpuMeHeHne TEeOpEeTHUKO-MHOKECTBEHHOIO arapara JJjid ONUCAaHUS pealbHBIX
MIPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbLCTBO
11 KITACC
Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku AeTMMOCTH LETbIX YHCEe
1.2 Crenens ¢ pallMOHANBHBIM MOKa3areneM. CBOWCTBa CTETIEHU
1.3 Jlorapudm uncna. JlecaTuanpie U HaTypaIbHBIC TOTapU(DMBI
2 YpaBHEHHUs U HEpABEHCTBA
2.1 [IpeoOpazoBanme BeIpaXEHUH, COEPKAIINX JTOTapHU(PMbI
29 [IpeoOpa3oBaHue BhIpaXKEHUH, COAECPIKALNIUX CTENIEHHU C PAIlHOHATHHBIM
' HOKa3areyeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 CucreMbl JMHEWHBIX ypaBHEHHMU. PelieHWe NpHUKIAIHBIX 3aJad C OMOIIbIO
’ CHUCTEMBI IMHEHHBIX YPaBHEHUI
2.7 Cuctembl U COBOKYITHOCTH PallUOHATIBHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CHCTEM M HEPaBEHCTB K PEIICHUI0 MAaTEeMaTH4YECKUX
’ 3a/1a4 W 3aJ1a4 U3 Pa3IudHbIX 00JacTel HAyKU U pealTbHON KU3HU
3 OyHKIUHN U TpapUKU




Oynkius. Ilepuoanueckue QyHxuu. [IpoMexyTkM MOHOTOHHOCTH (YHKIIUU.

3.1 Makcumymbl 1 MUHUMYMBI GyHKIMH. HanOosbliee M HawMeHbIEE 3HAYCHHE
GyHKIMH Ha IPOMEKYTKE

3.2 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaQUKU

33 [TokazaTenpHas u norapudmudeckas PyHKIIUN, UX CBOUCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIMHA 17151 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB (QyHKUMA 11  MCCIEAOBAaHUS  MPOLIECCOB H

3.5 3aBUCUMOCTEH, KOTOpbhIE BO3HUKAIOT NMPH PEUICHWU 3a/ad U3 JAPYTHuX Y4eOHBIX
IIPEAMETOB U pPEaIbHOM KU3HU

4 Havana maremaTndeckoro anaiamza

4.1 HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB AJIsl PEIICHUS] HEPAaBEeHCTB

4.2 [TpousBognas pyukmuu. ['eomerprueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM

43 [Tpou3BosHbIe 31eMEHTapHBIX (QYHKIUH. DOpMyIbl HAXOXKICHHS MPOU3BOIHON

' CYMMBI, IPOU3BEACHHSI U YACTHOTO (hyHKITUI

[IpuMeHeHne mTPOM3BOAHOW K HCCIEAOBaHUIO (YHKIMH HAa MOHOTOHHOCTH M

4.4 aKCcTpeMyMbl. HaxoskieHne HanOoJbIIero 1 HauMEHBIIEro 3HaueHus (PyHKIIMU Ha
OTpE3Ke
[IpuMeHeHne npOU3BOAHON JJI HAXOXKACHUS HAMITYYILIEr0 PEIICHHS] B TPUKIIaIHBIX

4.5 3a;avax, IS OMpPEACNICHHUs CKOPOCTH TMporiecca, 3aJaHHOTO (HOpMyJIoN WiIu
rpadgukom

4.6 ITepBooOpaznas. Tabnuma nepBooOpasHbIX

47 WHTerpa, ero reoMeTpudeckuii 1 GU3NIECKU CMBICI. BhIrclieHne nHTerpasa mo

¢dbopmyne Hetotona — JleiiOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CPeIHEro 0011ero
o0pa3oBaHus

Bnanenue meromamu 10Ka3aTeNbCTB, AITOPUTMAaMHU pEIICHUS 3a7ady;
yMeHHe (OpMYNIHpOBaTh W ONEPUPOBATh MOHATHAMHU: OIPEAEIICHUE,
aKCMOMa, TeopeMa, CIICJCTBHE, CBOICTBO, MpPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCWJIBHBIE (OPMYITHMPOBKH; IPUMEHSITH UX; YMEHHE (hOpMYIHpOBaTh
00paTHOE W TMPOTHUBOMOJIOXKHOE YTBEpXKJEHHUE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIIOJIB30BaTh METOA MaTeMaTH4eCKOM WHAYKINY;
IPOBOIUTH JOKa3aTelbHbIE pPACCYXJCHUS TMpH pelICHHH 3ajad,
OLICHUBATh  JIOTHYECKYIO MPABWJIBHOCTh  PACCYKICHHH; yMCHHE
OTIEpUPOBATH MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, OMEpaly Haj
MHO)XECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
ammapar il ONMCaHMs PeabHBIX MPOLIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM YHCIE€ W3 JAPYTUX Y4eOHBIX IPEIMETOB; YMEHHE
OTIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, LUK, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3IuIHBIMU

croco0amu; UCIOIB30BaTh Tpadbl MPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMH: HAaTypallbHOE YHCIIO, 1IeJI0€ YHCIIO,
CTEMCHb C LENbIM IOKa3aTelIeM, KOPeHb HaTypaIbHOM CTENEHH, CTEICHb
C palMOHAIBHBIM  [OKa3aTeJleM, CTENeHb C  JICHCTBUTENbHBIM
HOKaszaTeneM, JIorapuM 4YHClIa, CHHYC, KOCHHYC M  TaHTEHC
IPOU3BOJIFHOTO YHCIIA, OCTaTOK II0 MOXYJIIO, PAalMOHAIBHOE YHUCIIO,
UppallMOHATILHOE  YHUCIO0,  MHOXECTBA  HATypallbHBIX,  IIEJIBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
NpPU3HAKKU JIEIMMOCTH, HAUMEHBIIUN OOIIMI JeIUTeNh U HauMEHbIIee
of1ee kpaTHOe, anroput™ EBKnna npu pemeHnn 3ajad; 3HaKOMCTBO C
pa3IMYHBIMU  TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHHS; yYMEHHE
BBINIOJIHATH BBIYHMCIICHHE 3HAYEHUH W MPeoOpa3oBaHMs BBIPAKCHHH CO
CTeNeHsMH U Jiorapudmamu, npeoOpa3oBaHUs IPOOHO-pAlMOHATBHBIX

BI)Ipa)KeHI/II\/'I; YMCHHE OIICPHUPOBATH MOHATHUAMH: ITIOCICAOBATCILHOCTD,




apudmeTnyecKkas nporpeccusi, reoMeTpuieckas mporpeccus, 0eCKOHEUHO
yObIBaromass  reoMeTpudeckas  MpOrpeccus; yMEHHWEe  3aJaBaTh
MOCIIEI0BATEIbHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX (HOPMYIL;
YMCHHUC ONCPpUPOBATH MOHATUAMH: KOMIUICKCHOC 4YHCJIO, COHpH)KéHHBIe
KOMIUIEKCHBIE YHCIIa, MOJYJIb U apr'yMEHT KOMITJIEKCHOTO 4Hcia, opma
3allUCHU KOMIIJICKCHBIX YHCCII (FGOMeTpI/I‘IeCKaH, TPUTOHOMCTPHUYCCKAA U
anreOpanyveckas); yMeThb MPOHM3BOAUTH apu(PMETHUYCCKUE IEHCTBUS C
KOMIIJICKCHBIMH qucjaaMu, IMPpUBOAUTH MMPpUMCPbL HUCITOJIBb30BaHUA
KOMIUIEKCHBIX YHCEN; ONEPUPOBATh MOHATHSAMU: MaTtpuma 2x2 m 3x3,

OMpCACIIMTCIIb MAaTPHUIIbI, FGOMeTpI/I‘IeCKHﬁ CMBICJT OIIPCACIIUTECIIA

YMeHue ornepupoBaTh MOHATUSMHU: pallMOHAIbHBIC, UppaIlMOHAIIbHBIE,
MoKa3aTelbHble, CTENEHHbIE, Jorapudmuueckue, TPUTOHOMETPHUUECKHE
YpaBHEHUsST W HEPABEHCTBA, HUX CHUCTEMbl; yMEHHE OIEepUpPOBaTh
MOHSTUSIMU: TOXJIECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHUe, ypaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHWH M HEPABEHCTB, PAaBHOCHJIBHOCTb
YpPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE peniaTb ypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMbl C IMOMOINBIO PA3IMYHBIX MNPUEMOB; PENIATH
YPAaBHEHUsI, HEPABEHCTBA M CHCTEMBI C MapaMeTpoM; NPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIs PEIICHUS MaTEeMaTUYECKUX

3a]a4 1 3a]a4 U3 pa3IU4HbIX 00J1acTeil HayKu U pealbHOM JKU3HU

YMeHue omnepupoBaTh IMOHATHSAMHU: (QYHKIHS, YETHOCTH (YHKIUH,
HNEPUOTUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYHKIIMH, HAaUOOJbIIIee M HAMMEHBIIIEE 3HAUYCHUS
(GyHKIMU Ha IPOMEXKYTKE, HETIpepbIBHAS (DYHKIINSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas ¥ BTOpas NpOU3BOAHAs (PYHKINHU, TEOMETPUUECKUI 1
¢u3nueckuif CMBICI TPOM3BOJIHOW, TNEepBOOOpa3Has, OMpeAeIEHHbIH
MHTErpajl; yMEHHE HaXOAWTh AaCHMITOTHI rpaduka (YHKIHH; yMEHHE
BBIYUCIISATH  MPOU3BOAHBIE CYMMBI, TPOU3BEIEHHs, YaCTHOTO H
KOMITO3UIMHN (DYHKINH, HAXOIUTh ypaBHEHHE KacaTeNbHOH K rpaduKy
(GyHKIMU; YMEHHE HaXOAUTh MPOU3BOAHBIC IIEMEHTAPHBIX (DYHKIIHIA;
YMEHHE WCIIONb30BaTh IPOU3BOIHYIO JUIS HCCIEIOBAaHHUS (yHKIUI,
HaXOJUTh HaWOOJbIINE W HAMMEHBIINE 3HAUYEHUS (QYHKUUH; CTPOUTH
rpagKy MHOTOYJICHOB C HCIIOJIb30BAHUEM alllapara MaTeMaTHYeCKOTro
aHanmu3a; MPUMEHATh MPOM3BOJIHYIO JJS HAXOXKICHHUS HAWITYYIIEero
pelieHnsl B NMPHUKIAAHBIX, B TOM YHCIE COIMUAIBHO-SKOHOMHYECKHX H

buznUecKUX 3a7a4ax; HAXOAUTh MJIOMAAN U 00BbEMBI PUTYP C TOMOIIBIO




HHTCErpaisa; MpuBOAUTH INPUMEPbI MATEMATHYCCKOI'O MOJACIIMPOBAHUSA C

noMoIbio AU depeHnnanbHbIX YpaBHEHU

YMmenue omnepupoBaTh TOHATUSAMH: rpaduk QyHKIMM, oOpaTHas
GyHKIMSI, KOMIO3UIUA (DYHKIUH, JTUHEHHAs (YHKIWS, KBaIpaTHIHAS
byHKLu, paloHaIbHas byHKIHA, CTEIIEHHAast byHKLH,
TPUTOHOMETpHUYECKHe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYCCKHE
¢yHKUIMHU, TOKa3arenbHas M JorapudmMuueckas (QyHKIUH;, YMEHHE
CTPOUTh TpaduKH HM3YyUYECHHBIX (PYHKIUH, BBITOJHATH MPE0oOpa3OBaHH
rpaduKoB PYHKIUH, UCIIOIB30BaTh IpaUKU JJIS U3yUSHUS MTPOLECCOB U
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX Y4EOHBIX MPEAMETOB U
3a7a4 U3 peajbHOM KU3HU; BBIpaXKaTh (POPMYJIaMU 3aBUCUMOCTU MEXITY
BEJIMYMHAMU; UCTIOIB30BaTh CBOMCTBA M rpadukn pyHKINH U1 pereHns
ypaBHEHMI, HEpaBEHCTB M 3aJady C I[apaMmeTpaMu; H300pakaTb Ha
KOOPJAMHATHOM IJIOCKOCTH MHOKECTBA PEIICHUN YpaBHEHHU I, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3aJaud pa3HbIX THUIOB (B TOM YHCIE Ha
MPOLEHTHL, A0 U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
YCIIYT, HAJIOTH, 331a4d U3 O0JIACTH YIIPABICHUS JTHUYHBIMA U CEMEHHBIMU
(¢uHaHCaMM); COCTaBISATh BBIPAKEHHUS, YpaBHEHHS, HEPABEHCTBA U MX
CHUCTEMBI MO YCJIOBHUIO 33JlayH, MCCIIEIOBAaTh MOJYYEHHOE peIIeHUuE U
OLICHMBATh IPaBAONOJ00HOCTh PE3YJIbTaTOB; YMEHHE MOJECIUPOBAThH
peaibHble CUTYallUd HA S3bIKE MATEMAaTHUKH; COCTaBIIATH BBIPAXKEHUS,
YpaBHEHHUS, HEpPAaBEHCTBA M UX CHCTEMBbl II0 YCIIOBUIO 3ajaud,
UCCJEOBATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PE3yabTaT

YMeHue oneprupoBath NOHATUSIMHU: CpefHee apudmeTnueckoe, MeIuaHa,
HauOoJIbIlIee U HAUMEHbIIIee 3HAUCHHUS, pa3Max, TUCIIEPCHUsl, CTaHapTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETHPOBATH
nH(popMaIrio, IPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmmax, rpadukax,
OTPAXKAIOIIYIO CBOMCTBA PEANbHBIX MPOILIECCOB U SIBICHUM; TPEICTABISTh
uHpoOpMaIMi0O ¢ TIOMOIIBIO TaONWI[ W JUarpaMM; HCCJIEI0BaTh
CTAaTHCTUYECKUE JTaHHBIC, B TOM YHCIIE C MPUMEHEHUEM TpadudecKuxX
METO/IOB U AJIEKTPOHHBIX CPECTB; TpaUueCK NCCIET0BATh COBMECTHBIE
HaOJIOZEHUsT C TIOMOIIBIO JUarpaMM pacCeUBaHHUs M JIMHEHHOM

perpeccuu




VYMeHue omnepupoBaTh MOHSATHUSAMH: CIYYAHBIA OMNBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITUS; YMEHHE BBIYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METOJAOB; MPUMEHSThH
bOopMyIbI CIIOKEHUST U YMHOXKEHHUS BEPOATHOCTEH, (HOpMYIy MOITHOM
BeposiTHOCTH, popMyry bepHymm, komOuHaTopHbie PakThl U HOPMYJIHI,
OIICHUBATh BEPOSTHOCTH pPEAbHBIX COOBITHUH; YMEHHE OINEpPHpPOBAThH
MNOHATUSIMM: CllydyaiiHasi BeJNWYMHA, pacHpeleieHHe BEepOsITHOCTEH,
MaTEeMaTUYeCKOe OXXKHIAHHWE, JUCIEPCUsi W CTAaHJAPTHOE OTKIOHEHHE
CIIy4ailHOM BEJIMYMHBI, (QYHKIMM pacCOpelesieHus U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKa3aTeIbHOTO M HOPMAJBHOTO paclpeleieHu;
YMEHHME HCIIOJIb30BaTh CBOMCTBAa M3YUYEHHBIX paclpeneiaeHuil s
pelleHus 3a]av; 3HAKOMCTBO C TOHSATHUSMH: 3aKOH OONBIIUX YHCE,
METOIbl BBIOOPOUHBIX HCCIEIOBAaHUN; YMEHHE HPHUBOJUTH MPHUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATh MOHATUSAMU: COUETaHUE, IEPECTAaHOBKA,
YHUCIIO COYETaHWM, YMCIO MepecTaHoOBOK; OmHOM HproTOHA; ymeHUe
NPUMEHSTh KOMOMHATOPHBIE (PAKThI U PaCCyKIACHUS JIJIsl pEIICHUS 3a/]1a4;
OIICHUBATh BEPOSITHOCTH peanbHBIX COOBITHIA; COCTAaBJISITh

BEPOATHOCTHYIO MOJI€TIb M MHTEPIPETUPOBATH MOTYYEHHBIH Pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMM: TOYKA, HpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4y, BEJIWYMHA YIJIA, IUIOCKUH Yrodi,
JBYI'PAaHHBIA yroJl, TPEXTPAHHBIM Yroj, CKPEHIMBAIOIIHUECS IpsMBIE,
NapajuIeIbHOCTh U NMEPHNEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroi
MEXAY MPSAMBIMHU, Yrojl MEXAY NPSAMON M IIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE MEXIY
NPSIMBIMH, PACCTOSIHUE MEXKy TUIOCKOCTAMM; YMEHUE UCIIOJIb30BATh IIPU
peleHnn 3a7ad u3ydeHHble (aKThl M TEOPEMbl IUIAHUMETPUH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTEMaTUYECKUE MOJEIN C TIOMOIIBIO T'€OMETPUUYECKUX IOHATHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMHU IMMPAKTHYCCKUEC 3aaa4n
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YMeHne onepupoBaTh MOHATHIMH: TUIOMIAAL GUTYPBI, 00BEM (DUTYDHI,
MHOTI'OT'paHHUK, HpaBI/IHBHBII\/'I MHOTI'OTpaHHUK, CCYHCHHUC MHOI'OI'paHHHKA,
Ky0, mapaienenunen, npusMa, NUpaMuaa, (Gurypa W IMOBEPXHOCTH
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cepsl, MIomaib
MIOBEPXHOCTH TMHPAMHUJbI, MPHU3MBI, KOHYCa, IWIMHApA, 00BbEM KyOa,

MMpAMOYTOJIBHOTO TMapauIC/ICTIUIICAa, MHPpaMHUAbI, IPU3MbI, HOUWJIWHIpPA,




KOHYyCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYECHUsI KOHYCa W IWIMHAPA,
NapajuleJbHblE OCH WJIM OCHOBAaHMIO, CEYEHHME Ilapa, IUIOCKOCTb,
Kacaromasicss cepsl, IMIMHAPA, KOHYCA; YMEHHE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAIICHUs, UX CEYEHUs, B TOM YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHUE MPUMEHSTh CBOMCTBA T€OMETPUUYECKUX (UTYp, CAMOCTOSATEIBHO
bopMynUpoOBaTh ONpeAeIeHUsI U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3bI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (PHUTYp, 0OOCHOBBIBATH WM
OmpoBepraTh MUX; YMEHHE MPOBOAUTH Kiaccudukamuio ¢uryp 1o
pa3IMYHBIM TPU3HAKAM, BBINOIHATE HEOOXOIUMBIE JIOTIOJHUTEIIbHBIC

TIOCTPOCHHSI
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YMeHne OomnepupoBaTh IOHITHSMHU: JIBUKCHHE B IPOCTPAHCTBE,
HapaHHGHBHBIﬁ NEpeHOC, CUMMCTpPUA Ha IIJIOCKOCTHU U B IMPOCTPAHCTBEC,
MOBOPOT, TpeoOpa3zoBaHWe TMOA00MS, TOMO0O0HBIE (GUTYpPHI; yMEHHE
pacro3HaBaTh paBHbIE U MOJ00HBIE (UTYpBL, B TOM YHCJE B MPUPOJE,
UCKYCCTBE, apXHTEKType; HCIOIH30BATh T'€OMETPUYECKUE OTHOIICHHUS
Ipu pCIICHUU 3a1a4; HAXOJUTb TCOMCTPHUICCKUC BCIININHBI (I[JII/IHa, yroii,
101131k, 00BEM) TP PEUISHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MTPEAMETOB U
u3 peaJII:HOI\/'I JKU3HU, YMCHUC BBIUYUCIATH I'COMCTPUUYCCKUC BCIMYHHBI
(nmuHa, yron, Twiomaab, 00BEM, IUIOIIANb TOBEPXHOCTH), HCIOJB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOJLI, B TOM YHCJIC: IJIOMIAb IMOBCPXHOCTU
MUPAMHJIBI, TIPU3MBI, KOHYCA, IIWIMHIIPA, TUIOMaas cdepbl; 00bEM KyOa,
MMPpAMOYT'OJIBHOI'O HapaJiiCiiCruieaa, IMmUupaMu/ibl, IMPU3MBbI, OUJIWHAPA,

KOHYCa, 11apa; yMEHHE HaXOAUTh OTHOIIIEHHE 00bEMOB TIOJOOHBIX (HUTYDP
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YMeHue onepupoBaTh MOHIATHIMU: IPIMOYToJbHAsl CUCTEMa KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATHI BEKTOpPa, CyMMa BEKTOPOB,
IIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXKeHHe BeKkTopa Mo Oasucy,
CKaJSIPHOE IPOU3BEICHHE, BEKTOPHOE IPOU3BEIACHHUE, Yrol MEXIY
BEKTOPAMHU; YMEHHE HUCIIOJIb30BaTh BEKTOPHBIA U KOOPAMHATHBIN METOJ
JUISE pElIeHHUs TEeOMETPUYECKMX 3aJad M 3a7ad JPYruX Y4eOHBIX

MIPEMETOB
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YMenue BBIGI/IpaTB HO,Z[XO,Z[}II_I_[I/Iﬁ MCTOA JId PCHICHUA 3a4avu,
IIOHUMAaHHUEC 3HAYUMOCTH MAaTEMAaTUKW B HW3YYCHHU IIPUPOIJHBIX H
O6H_[€CTBGHHI>IX nmponeccoB u HBHGHHﬁ; YMCHHUC  PACIIO3HABATH

IMPOSABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBE, YMCHHC IIPUBOAWTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUA POCCHICKOM W  MUPOBOH

MaTEeMaTU4YeCKON HayKu




INIEPEYEHDb 2JIEMEHTOB COIEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

Yucina U BEIUUCIIEHUS

1.1

HaTypaJIBHBIG U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH LCIBIX YUCCII

Panmonaneubie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JpOOH, TPOICHTHI,

2 OeCKOHEeUHbIE TIEPUOTUYECKUE IPOOH
13 Apudmernieckuil KOpeHb HaTypaibHOU cTeneHu. JledcTBUs ¢ apupMEeTHIeCKUMU
' KOpHSIMU HAaTYPAJIbHOU CTEIIEHU
L4 Crenenp c¢ wnensiM mokaszareneM. CTeneHb C palMOHAIBHBIM I1OKA3aTEIEM.
' CBolicTBa CTENIEHH
L5 CuHyC, KOCHHYC M TaHI€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTuynbie U HaTypajgbHbIE JOrapu(Mbl
JleificTBuTenbHBIE 4YHCIA. ApUPMETHYECKHE Omepaluu ¢ JeHCTBUTECIbHBIMU
1.7 yuciaaMu. [IpuOnkE€HHBIE BBIYMCICHUS, MpaBWIa OKPYIVIEHUS, NPUKHUIKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [TpeoOpa3oBaHue BoIpaXKEHUN
1.9 KomiuiekcHble uncna
2 VpaBHEHHUS 1 HEPABCHCTBA
2.1 [enbie 1 TPOOHO-pAIMOHATBHBIC YPABHEHUS
2.2 HppanmoHaibHble ypaBHEHHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
2.4 [TokazaTenpHBIC U JOTapU(DMUUECKUE YPABHEHUS
2.5 Lenble u 1poOGHO-paliOHaTbHbIE HEPABEHCTBA
2.6 HppaunoHaibHble HEpaBEHCTBA
2.7 [TokazaTenpHbIC U TOTapU(PMHUUIESCKIE HEPABECHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMs, HEPABECHCTBA U CUCTEMBI C IIApaMETPAMHU
2.11 Marpuna cucTeMsl TMHENHBIX ypaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIMH U TpaduKu




@Oynkius, crnocods! 3amxanus ¢ynkuuu. I'paduk yaxmun. B3anmuo obpaTHble

> ¢bynkuuu. Yérneie n HeuéTHble QyHKIMU. [lepuoanueckue QyHKIUN
OO6nacte ompeneneHus: U MHOXeCTBO 3HaueHuil ¢yHkiuu. Hymn ¢yHknum.
39 [TpomMexxyTkH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLUH.
' MakcuMymbl 1 MUHUMYMBbl (yHKIUU. Haunbonbliee M HauMeHblllee 3HAYCHHE
GyHKIIMH Ha IPOMEKYTKE
13 CrenerHas (yHKIMsS C HATypaJbHBIM M II€JIbIM TIOKazaTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS /-0l CTETICHH
34 Tpuronomerpudeckue GyHKINU, X CBOMCTBA U TpaPUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIIMH, UX CBOWCTBA U TpapUKu
16 Touku paspsiBa. AcumnTotsl TpadukoB ¢(ynknmit. CpoiicTBa  (yHKIMH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATENILHOCTEH
3.8 Apudmerndeckas ¥ reoMeTpuuecKas mporpeccuu. @opmyia CIoKHBIX MPOLEHTOB
4 Havana maremaTudeckoro aHaausa
4.1 [TpousBoanas pyukmuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUH
[IpuMeHeHne NPOM3BOJHONW K HCCIIENOBaHMIO (DYHKIIMH Ha MOHOTOHHOCTH H
4.2 skcTpeMyMbl. HaxoxxaeHne HauOobIlero 1 HaMMEHbIIETo 3HaYeHUsI PYHKIIMHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoO)kecTBa U JJOTHKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMH. J{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 CTaTHCTHKA
6.1 OnwucatenbHasi CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTrpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena v MOBEpXHOCTH BpaLCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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