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NNOACHUTEJIbBHAS 3AIIMCKA

VYuebHblil Kypc «Anrebpa W Hauanma MaTeMaTHYECKOTO aHallM3a» SIBJSIETCS OJHUM U3
Haubosiee 3HAYMMBIX B MPOTrpaMMe CpPEAHEro oOIero oOpa3oBaHUs, MOCKOIBKY, C OJIHOM
CTOPOHBI, OH OOECIeYMBAET HHCTPYMEHTAJbHYIO 0a3zy [UIi M3Y4eHHUS BCEX €CTECTBEHHO-
Hay4YHBIX KypcOB, a C JAPYroll CTOpOHBI, (opMHpYyeT JOTHYeCKoe M aOCTPAKTHOE MBIIUIEHUE
oOydJaronmxcss Ha YpOBHE, HEOOXOJMMOM [UIl OCBOCHMS WHMOPMATHKH, OOILECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTHM W JAPYrUX JUCHUIUIMH. B pamkax paHHoro y4yeOHOro Kypca
oOyJaroliecs OBJIAJCBAlOT  YHUBEPCAIbHBIM  SI3BIKOM COBPEMEHHOW HayKu, KOTOpas
dopMynupyeT CBOM JIOCTHKEHUS B MAaTEMaTHYECKOH opme.

VY4eOHbIl Kypc anreOpbl M Hadajdl MaTeMaTHMYeCKOro aHalM3a 3aKiaJblBaeT OCHOBY IS
YCHEIHOIO OBJaJeHUsl 3akoHaMu (U3MKM, XUMHUM, OUOJIOTMHM, TOHMMAHUS OCHOBHBIX
TEHJCHIIUHA Pa3BUTHSI SKOHOMHKH W OOINECTBEHHOW >KHU3HH, MO3BOJISIET OPHEHTHPOBATHCS B
COBPEMEHHBIX ITU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJB30BaTh WX IS
nanpHelIero o0pa3oBaHWs W B TOBCEJHEBHOW KU3HM. B TO ke BpeMs oOBiaJeHUE
aOCTpaKkTHBIMU ¥ JIOTUYECKH CTPOTHMH KOHCTPYKIIMSIMH aJreOphl U MaTeMaTHYeCKOTO aHalln3a
pa3BUBAaET YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTh, JIOKA3bIBaTh
YTBEPKIIEHUS C MOMOIIBI0 UHAYKIUHM U PacCy:KAaThb JEAYKTUBHO, UCIIOJIb30BaTh 000OIIEHHE U
KOHKpETH3allMi0, abCTparupoBaHUE W AaHAJIOTHUIO, (OPMHUPYET KpPEaTHBHOE U KPUTHYECKOE
MBIIIUICHUE.

B xome wu3ydeHms ydeOHOro Kypca «AnreOpa W Hayalla MaTEMaTHYeCKOTO aHaN3a
oOyuaronpecs MOJYYalOT HOBBIM OMNBIT pEIICHUsS MNPUKIAAHBIX 33734, CaMOCTOATEILHOTO
MIOCTPOSHUSI MaTEeMAaTHYECKUX MOJEIed peabHBIX CHTYAIllUd, WHTEPIPETAIlUU IOIYICHHBIX
pelLeHNH, 3HAKOMSTCS C MpUMepaMH MaTeMaTHYEeCKHUX 3aKOHOMEPHOCTEH B NMPHUPOE, HAyKe U
HCKYCCTBE, C BBIIAIOIMMHUCS MAaTEMaTUYECKUMH OTKPBITUSMHU M UX aBTOPaMH.

VYueOHbIN Kypc 00NaJaeT 3HAYUTENBHBIM BOCHHUTATEIBHBIM IOTSHIIMATIOM, KOTODBIH
peanusyercsi Kak uepe3 y4deOHBbI Marepuan, CHOoCOOCTBYIONMI (QOPMHUPOBAHHIO HAYYHOTO
MHpPOBO33pDEHHUS, TaK W  dYepe3 CHenu(uKy Yy4deOHOH  JesTeNbHOCTH, TpeOyromei
OPOAOJDKUTENPHOW — KOHLIGHTPAlMM ~ BHUMAaHHS, CaMOCTOSTENBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MMOJY4YEHHBIN Pe3yJbTar.

B ocHoBe Meronuku oOydeHHs anreOpe M HadajaM MaTeMaTUYECKOIO aHajau3a JIEKHUT
JEeSITeTbHOCTHBIN MPUHLIUI OOy4YEHHUS.

B cTpykrype yaebHOrO Kypca «Anredpa M Havajga MaTeMAaTHUYECKOTO aHAN3a» BBIICICHBI
CIIEAYIOLE CO/EpKATEeIbHO-METOMYECKHe JIUHUU: «Hucna U BbIYUCIEHUs», «DYHKUMH U
rpadukny», «YpaBHEHUsI U HepaBeHCTBa», «Hauana maremaTuyeckoro aHanusza», «MHOXeCTBa U
Jorukay. Bce OCHOBHBIE cOAep:KaTeNbHO-METONMYECKUE JIMHUHM H3Yy4aloTCs Ha MPOTHKCHUH
JBYX JIET OOy4eHHs Ha YPOBHE CPEIHEro o0Imero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS JPYr
Jpyra W TIOCTETIEHHO HACHIIAsACh HOBBIMH TeMaMH W pasfenamu. JaHHBIA ydeOHBIH Kypc
SBIISIETCS. MHTETPATUBHBIM, TIIOCKOJBKY OOBEIUMHSAET B ce0e cojaep)KaHhue HECKOJIbKUX
MaTeMaTHYECKUX AWCIUILUINH, TaKHX Kak anredpa, TPUTOHOMETpPHUS, MaTeMAaTHYeCKUW aHaIn3,
TEOpHs MHOXECTB, MaTremMaThueckas Joruka u zapyrue. [lo mepe Toro kak oOydaromumecs
OBJIa/IeBalOT BcE Oojee HIMPOKUM MaTeMaTHYeCKUM amnmaparoM, y HHX IOCJIeI0BaTEIbHO
dopMHpyeTCS W COBEPIICHCTBYETCS YMEHHE CTPOMTh MAaTEMAaTHUYECKyl0 MOJEIbh pPEalbHOM
CUTyalluu, MPUMEHSTh 3HAHUS, MOJydeHHBIE MpPH H3Y4ECHUU Yy4eOHOro Kypca, Ui pelieHUs
CaMOCTOSITENbHO C(OPMYIUPOBAHHOM MaTeMaTHYeCKOM 3ajjaud, a 3aTeM HHTEepPIpPETHUPOBATH
CBOU OTBET.



ConepxatenbHO-METOAMYECKAass — JUHUS  «UuMciaa W BBIYMCICHHS» — 3aBepIacT
dopMHpOBaHUE HABBIKOB HCIIOJIb30BAHUS JCWCTBUTEIBHBIX YHCE, KOTOpOEe OBUIO HAvyaTo Ha
YPOBHE OCHOBHOTO 00ImIero obpaszoBanus. Ha ypoBHe cpemHero oOimero oOpazoBaHus ocoboe
BHUMaHUE yaensercs (GOpMUPOBAHWIO HABBIKOB PAIlMOHATBHBIX BBIUUCICHUN, BKIIOYAIONMX B
ce0s UCIMONIb30BAHNE PA3TMYHBIX (OPM 3alKCH 4YKCla, YMEHUE J1eNaTh MPUKUJIKY, BHITIOIHSTh
MPUOIIKEHHBIE BEIYMCIICHUS, OIICHUBATH YHCIIOBBIC BBIPA)KCHHS, pab0TaTh C MATEMaTHICCKAMU
KOHCTaHTaMHU. 3HAKOMbIe OOYJalONMMCS MHOXECTBA HATYpPAJIbHBIX, LENBIX, PAIIMOHAIBHBIX H
JCWCTBUTEIBHBIX YUCENl JOTOTHSIOTCS MHOXKECTBOM KOMIUICKCHBIX YHCEN. B KaXJI0M M3 3THX
MHOKECTB PACCMATPHBAIOTCSI CBOMCTBEHHBIE €My CIEIM(UIECKUE 3a]aul M ONIEPALlUN: eTICHUE
HAIleJI0, OIEPUPOBAHHME OCTaTKAMH HAa MHOJXECTBE IICNBIX 4YHCEN, O0COObIe CBOWCTBA
paIOHATIBHBIX M MPPANMOHANBHBIX YHCEN, apu(PMETHUYECKUE OIEpAINH, a TaKkKe U3BJICUCHHE
KOpHS  HATypaJbHOM  CTENEeHM Ha MHOXKECTBE KOMIUJICKCHBIX 4Hucel.  bmaromaps
MOCTIEIOBATEIbHOMY — PAaCHIMPEHUI0  Kpyra HCIOJB3yeMBIX YHCEl H  3HAKOMCTBY C
BO3MOXKHOCTSIMU MX IPUMEHEHUS JIJISl PEIICHUs PA3TUYHBIX 3a7a4d (OPMUPYETCS IPEICTABICHUE
0 CIMHCTBE MAaTEeMaTUKH KaK HAyKH M €€ POJIM B TOCTPOSHUHU MOJICIICH pealbHOTO MHUpPa, MIMPOKO
M CTIONB3YIOTCSI 0000IEHNE ¥ KOHKPETH 3allHsl.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pealU3yeTcsl Ha MPOTSDKEHUHM BCEro OOydeHHUs Ha
YPOBHE CpeaHero oO0mero oOpa3oBaHMS, IIOCKOIBKY B KaXAOM pasaene [Iporpammer
IPEIYCMOTPEHO pellleHHEe COOTBETCTBYIOIMX 33had. B pesynbrare oOydarommecs OBIaJIEBAIOT
pPa3MUYHBIMU ~ METOJJAMU  DPCIICHHS PAllMOHAIBHBIX, HMPPANMOHAIBHBIX, IOKA3aTCIbHBIX,
JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YPAaBHEHHI, HEPABEHCTB U CHUCTEM, a TAKOKe 3a/ad,
cofiepkanmx mnapamerpbl. [lomydeHHBIE yMEHUsI MIMPOKO HCIOIB3YIOTCS MPHU HCCIEIOBAHUU
(GYHKIHI ¢ TTOMOIIBIO TPOU3BOTHON, TIPU PEIICHU W TPUKIATHBIX 33124 U 3a/1a9 Ha HAXOXKCHHE
HauOONBIIIMX ¥ HAUMEHBIIMX 3HaueHui QyHkuuu. [laHHas copepikarenbHas IMHUS BKIIOYAET B
cebst Tarke (PopMHUpOBAHME YMEHHUM BBIMOJIHITH pPacd€Tsl Mo QopMysiaMm, MpeoOpazoBaHUS
panMoHANBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUUECKIX BBIPAKEH UM, a TAKKe BBIPAKCHUH,
coJepKalMX CTerneHu u Jorapumel. brmaromapss m3ydeHHIO anreOpandyeckoro Martepuana
NPOUCXOJUT JANbHEHIee pPa3BUTHE AITOPUTMHYECKOTO M a0CTPAKTHOTO  MBINDICHHUS
oOyJaronmxcs, GOpMHUPYIOTCSI HABBIKU JACAYKTUBHBIX PacCYyKACHHH, paOOThl ¢ CHMBOJIBHBIMH
dopmMaMu, TIpeNCTaBIICHUsT 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BUJIC PABCHCTB U HEPABEHCTB.
AunrebOpa mpeyiaraet d(QeKTUBHBIC HHCTPYMEHTHI JUIS PEIICHUS MPAKTHIECKUX  €CTECTBEHHO -
HAYYHBIX 33124, HAIJISIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopnepxatenbHO-MeToAnYecKass TUHUSA «DyHKIUU U TpauKm» TECHO IMEPerieTaeTcs ¢
OpPYTUMH ~ JIMHUSMH ~ y4eOHOro  Kypca, TIOCKOJIbKY B  KaKOM-TO  CMbICIE  33JaéT
MOCIEOBATEIIBHOCT, ~ M3Y4€HUd  Marepuana. V3ydeHue  CTENeHHOM, MOKa3aTelbHOM,
Jorapu(PMUUECKONl U TPUTOHOMETPUUECKUX (PYHKLM, UX CBOWCTB M rpady KOB, HCIIOIb30BaHUE
GyHKIME 711 pemieHust 3a1ad U3 APYrHX Y4eOHBIX MPEAMETOB M PEATbHOW JKU3HH TECHO
CBSI3aHO KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK M C PEIICHHEM YpaBHEHUU M HepaBeHCTB. lIpu
9ToM OoInbllloe BHHUMaHHE yAenseTcs GOPMUPOBAHUIO YMEHUS BBIpaxarh GopMynaMu
3aBUCUMOCTH MEXIY Pa3TUYHBIMH BEITUYMHAMU, UCCIICIOBAThH MOTydeHHBIC (DYHKIIHH, CTPOUTH
ux rtpaduku. Matepuan S5TOl coaepKaTeNbHOW JHMHUW HalleleH Ha pPa3BUTHE YMEHUU H
HABBIKOB, TO3BOJIIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXIy BEIMYMHAMH B Pa3IHM4HON (opme:
aHAIMTUYECKOW, Tpaduueckoii u cioBecHOW. Ero m3yueHuMe CHocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOICHHIO M KOHKPETU3aIlWH,
HCIIOJIb30BAHUIO AHAJIOTH.



CopnepxarenpHas nuHua «Hadama mMareMaTM4ecKOro aHanu3a» MO3BOJIAET CYIIECTBEHHO
pacumMpuTh KPYr KaK MaTeMaTHYECKHX, TaK M MPUKIAAHBIX 3a]ad, JOCTYMHBIX 00ydaronmmcs,
TaK KaK y HUX HOSIBJIETCS BO3MOYKHOCTb CTPOUTDH IPa(UKU CIIOKHBIX (DyHKIIUH, ONPEAESATh UX
HauOoNbIIMEe U HAUMEHBIIME 3HAYCHUS, BBIYUCIATH UIOMRAANA (GUTYp U OOBEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHMs IIpoleccoB. JlaHHas copep)karesibHas JMHUS OTKPBHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTUYEeCKUX MOJelell pealbHbIX CHUTyallud, IO3BOJISIET
HaxoIUThb Haujydllee pEIICHUE B MPUKIAIHBIX, B TOM YHCJIE COLHUAJIBHO-IKOHOMHYECKHX,
3a7a4ax. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTH4YeCKOTO aHaJInM3a CIOCOOCTBYET pa3BUTH IO
abcTpakTHOTO, (POPMATBHO-JIOTHYECKOTO M KPEaTHBHOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHUI
pacrio3HaBaTh IPOSBJICHUS 3aKOHOB MaTEeMaTHKH B HayKe, TEXHUKEe U HcKyccTBe. OOydaronpecs
Y3HAIOT O BBIJAIOLUMXCS PE3yJbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU KaK HayKd, U
00 UX aBTOpax.

CopepxarenbHo-MeToAnYecKass JMHUS «MHOXecTBa M JIOTMKa» BKIIOYaeT B ceds
AJIEMEHThl TEOPUU MHOXKECTB U MaTEMaTUYECKOM JIOTUKU. TeOopeTHKO-MHOXKECTBEHHBIE
IpEICTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTHKM M HpeylaraloT Hambosee
YHUBEPCAJIbHBIM S3bIK, OOBEIUHSIONMNI BCE pa3fefbl MaTeMaTUKd M €€ MPUJIOKEHUH, OHU
CBSI3BIBAIOT Pa3HbIE MATEMaTU4YECKUE AUCLIUIIIIMHBI U UX IPUIIOKEHUS B eAuHOE 1enoe. [loatomy
BAXXHO JIaTh BO3MOYKHOCTb OOy4aroleMycss TOHHMMAaThb TEOPETHKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHONW MAaTeMaTUKd M MCIOJIb30BaTh €ro U1 BBIPAXECHUsS CBOUX MbICIEH. [pyrum
BAKHBIM IPU3HAKOM MAaTEMAaTHKM KAK HAayKd CIIEQYeT NMPU3HATH CBOMCTBEHHYIO €l CTPOroCThb
00OCHOBaHUN W CJIEOBaHUE OIPEACIEHHBIM IIpaBUJaM IOCTPOEHUS JO0Ka3aTeNbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTHYECKOM JIOTMKU CIOCOOCTBYET Pa3BUTHUIO JIOIMYECKOTO
MBIIUICHUSI O0Y4aloNMXCsl, MO3BOJIIET UM CTPOUTH CBOU PACCYKJEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMHUPYET HABBIKM KPUTHUECKOTO MBIIUICHUSI.

B yue6HOM Kkypce «Anrebpa M Hauyaja MaTeMaTHYECKOTO aHajlu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MAaTEMAaTHYECKOIO  MOJEIMPOBAHHUSA, KOTOpPblE  MPHU3BAHBI  CIOCOOCTBOBATh
(OpMHPOBAHUIO HABBIKOB ITOCTPOEHHUS MOJENCH peanbHBIX CUTYallUH, HCCIEAOBAaHUSA ITHX
MOJIeTICH C TIOMOINBIO ammapara anreOpbl M MaTeMaTH4YeCKOro aHainu3a, HHTEepPIpeTaruu
NIOJIyYEHHBIX pe3ynbTaToB. Takue 3aJaHus BIUIETEHBl B KaKIblil M3 pa3lelioB MPOrpaMMBl,
IIOCKOJIbKY BECh MaTepuan y4eOHOro Kypca IIMPOKO MCIIONb3yeTcs AJS PEeleHUs MPUKIATHBIX
3amay. llpm  pemeHWHM  peanbHBIX MPAKTUYECKUX 3aJad  oOydarolmecss pa3BUBAIOT
HaAOJI0AATeIbHOCT, YMEHUE HAaXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BAaTh
aHaJIoTHI0, 0000ImATE W KOHKPETU3HPOBATH Mpodiemy. [lesrensHOCTE 1O (OPMHPOBAHHUIO
HABBIKOB peIlleHUs MPHUKIAJHBIX 3a/1a4 OpraHU3yeTcs B MPOLECCe U3yUYEHUsl BCEX TeM y4eOHOro
Kypca «Anredpa ¥ Hayana MaTeMaTHYECKOTO aHaIU3a».

Ha usyuenne yaeOHOro Kypca «Anredpa 1 Hadajaa MaTeMaTHYecKOTO aHaIM3a» OTBOJIUTCS
272 4gaca: B 10 xmacce — 136 ygacoB (4 waca B Hexemo), B 11 wracce — 136 gacoB (4 ydaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucaa 1 BbIYKMCTIC HUS

Panmonanpabie yncina. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanyeckue npoodu. Ilpumenenne apodel U MPOLEHTOB A pelCHUs MPUKIATHBIX 33/1a4 U3
Ppa3IMYHBIX OTpACIIe 3HAHWUU U peaTbHON KU3HMU.

JleiicTBUTENBHBIC YHCclia. PanmoHaNbHBIC W HppAllMOHAIBHBIC YHCTa. Apr(PMETHICCKUE
omnepanuyu ¢ ACUCTBUTENIBHBIMU YHMCIaMH. MOIylb JEHCTBUTENBHOTO YKCIA U €r0 CBOWCTBA.
[TpuOnu>x€HHBIE BBIYKUCIEHUS, TMpaBUJIa OKPYIJIEHUsS, MPUKUJIKA U OIEHKAa pe3yibTara
BBIYMCIICHUH.

Crenenb ¢ nensiM nokaszareneMm. bunom Hetotona. HMcnonbs3zoBanue noaxonsimend GopMbl
3alHMCH JIeHCTBUTEIBHBIX YUCEI JUI PELIEHUS TPAaKTUUECKUX 3a7a4 U NPEACTAaBICHUS JaHHBIX.

ApudmeTniecknii KOpeHb HATYpaJbHON CTEMEHHW U €ro CBOHCTBA.

CremneHb C pallMOHAJIBHBIM IOKa3aTelleM M €€ CBOWMCTBA, CTENEHb C JACWCTBUTEIIbHBIM
MIOKa3aTeJIeM.

Jlorapudm uucna. CoiictBa norapudma. JlecaTuanbie 1 HaTypaJlbHbIC JJOTapU(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YHCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTAaHT€HC YKMCJIOBOIO apryMEeHTA.

YpaBHeHuUs1 1 HepaBeHCTBA

ToxxmecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUS U YpaBHEHUs-clieAcTBUS. HepaBeHCTBO, pelieHe HepaBeHCTBRA.

OCHOBHBIE METO/IbI PELICHUS LENbIX U APOOHO-PAIMOHATBHBIX YPAaBHEHUH U HEPABEHCTB.
MHorousieHsl OT OJHOM NepeMEeHHOMW. JleneHue MHOroujreHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema besy. MHorouseHs! ¢ neiasiMu koddduinentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIOBBIX BRIPAKECHUH, COEPKAIMX CTEIEHU U KOPHH.

Uppauunonanbuble  ypaBHeHHs. (OCHOBHBIE METOAbl PEIICHHUS HpPpPalMOHAIBHBIX
YPaBHEHUM.

IToka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI PEILCHUS TOKA3aTENbHBIX YPDABHEHUN.

[IpeoOpazoBanue BBIpa)KEHUH, COACPIKAIIMX JIOTAPU (DMBI.

Jlorapu¢dmuueckue ypaBHeHHS. OCHOBHBIE METOABI pELICHUS JIOrapu(MUUYECKUX
YPaBHEHUU.

OcHoBHBIE TpUroHOMeTpuueckue Qopmyisl. I[IpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUN. PellleHne TpPUroHOMETPUYECKUX YPABHEHUIA.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. Marpuna CUCTEMbl JUHEWHBIX YPaBHEHUU.
OmnpenenurTens MaTpullbl 2X2, €ro T€OMETPUUYECKUN CMBICI W CBOMCTBA, BBIYMCIEHHE €T0
3HAuUEHUs, IPUMEHEHHUE ONPEISINUTENS Ul PELICHUsI CHCTEMBI IMHEWHBIX ypaBHEHU. Pemenue
NPUKIAJHBIX 33/1a4 C IOMOUIBIO CHUCTEMBI JIMHEMHBIX ypaBHEeHUU. MccnenoBanue nocTpoeHHOU
MOJIEJIH C MTOMOIIBI0 MaTPUIl U OMPEACIUTENCH.

IlocTpoenne MaTeMaTHUECKMX MOZENEH PEaJbHOM CHUTYallMM C IOMOIIBIO YPaBHEHHH U
HepaBeHCTB. lIpuMeHeHne ypaBHEHMI M HEPAaBEHCTB K PEUICHUI0 MAaTEeMaTH4EeCKHX 3a/1ad U
3aJa4 U3 pa3IMyHbIX 00JacTell HAyKu U peabHOU KU3HH.

DyHKUMHU U IpaduKH

OyHkius, crnocoObl 3anaHus (yHkuuu. B3aumHo oOpartHble ¢yHkuuu. Kommosunus
¢dyakuuit. I'padgux dynkuu. DnemeHTapHbIe TpeoOpa3oBaHus IpadrUKoOB (yHKIIHI.



OOnacTh ompeneraeHUs 1 MHOXKECTBO 3HadeHUM ¢yHkuuu. Hynu dyakuwmu. [Ipomexyrku
3HaKomocTosHCTBa. UéTHhie M HeuéTHble (yHkuuu. [lepmonnueckue Qynkuuu. IIpomexyrku
MOHOTOHHOCTH (pyHKUHHU. MakcuMymbl U1 MUHUMYMBbI (QyHKUMH. HanOomnblee 1 HauMeHbIlee
3Ha4YeHUs QyHKIIUU Ha TPOMEXKYTKE.

JluHeitHas, KBagpaTH4Has U IpOOHO-TMHEHAsS QyHKIUH. DIEMEHTapHOe UCCIeIOBAaHHE U
MOCTPOCHHE X TPadrKOB.

CrenenHas (yHKIUS C HAaTypaJdbHBIM W IIENBIM ToKazaTeneMm. EE cBoiicTBa u rpaduk.
CroiictBa W Tpaduk KOpHS N-OW CTENMEeHW Kak (PyHKIMM OOpaTHON CTENMEHHW C HaTypaJbHBIM
IOKa3aTeseM.

[TokazatenbHas u norapudmuyeckas GyHKIHH, UX CBOMCTBA U rpaduku. Mcmons3oBaHue
rpaduKoB (QYHKIIUN AJIs peIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OIpEAEICHUE TPUTOHOMETPUYECKUX  (yHKIIUI
YHCJIOBOTO apryMeHTa.

@OyHKIHMOHANBHBIE 3aBUCHMOCTH B PEAJIbHBIX MpOLIeccax U ABICHUSX. | paduku peasbHbIX
3aBUCHMOCTEH.

Hauana matemaTuyeckoro aHajauza

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJjaHUsl TIOCeI0BaTeNbHOCTEH. MeTo MaTeMaTH4eCKOH
WHAYKUMU. MOHOTOHHBIE M OTIPaHUYEHHBIE IOCIIEIOBATEIbHOCTH. McTOpHs BO3HMKHOBEHMS
MaTeMaTHYECKOTO aHaIM3a Kak aHajln3a OECKOHEYHO MaJbIX.

Apudmerndeckasi U TreoMeTpuyeckas  mporpeccu.  beckoHedHo — yObIBaroIuas
reomerpuyeckasi nporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKON MPOTPECCHH.
JIMHEWHBIA ¥ OKCIOHEHUMANBHBIM pocT. Yucino e. Popmyna CIOKHBIX MPOLIEHTOB.
Hcnonp3oBaHue Nporpeccuu sl pelieHus peabHbIX 3aJa4 NPUKIaTHOTO XapakTepa.

HenpepeiBHble ¢QyHkumu u ux cBoiictBa. Touku paspbiBa. ACHMIITOTHI TpaduKoB
byakuuii. CBolicTBa (yHKIHMH HENPEPBIBHBIX Ha OTpe3Ke. METOoJ MHTEPBAIOB ISl PEICHUS
HepaBeHCTB. [I[puMeHeHne CBOMCTB HeNpepbIBHBIX (DYHKIIUN JUIs peIieHns 3a/1a4.

[lepBast u BTOpas npousBoanbie QyHKINH. OTpeieneHne, FreOMeTpUY €CKUil U (PU3NYECKU
CMBICJI TPOU3BOJHON. YpaBHEHUE KacaTeIbHOH K rpaduKy (QyHKIHH.

[TpousBoHbIe 31eMeHTapHbIX QyHKUMH. [Ipon3BogHAs CyMMBI, TPOU3BEIEHUS, YACTHOTO
¥ KOMIIO3UIIUU (PYyHKITHH.

MHoxkecTBa U JTOTMKA

MHOK€eCTBO, OINepaluyi HaJl MHOXECTBaMU M UX cBoicTBa. [uarpammel Ditnepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO ammnapara JUisl ONMCaHUsl peaJIbHbIX IMPOIECCOB U
SIBJICHUH, IPU PEIICHUH 3a]a4 U3 IPYTUX Y4eOHBIX MPEAMETOB.

Onpenenenue,  Teopema, CBOMCTBO  MaTeMAaTUYeCKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPAaBHEHMUS.

11 KJIACC

Yucina v BLIYUCTIEC HUSI

Harypanbubie u uensie 4ymcna. [IpuMeHeHHWe NTPHU3HAKOB MAEIMMOCTH LETBIX YHUCE,
Hanbonpmii oommit nenutens (manee — HOJ) u nanmensbinee o6mee kparnoe (mainee — HOK),
OCTAaTKOB I10 MOAYJIIO, aJITOpUTMa EBKJ'II/IIIa U pCUICHUA 3aaa4 B LEJIbIX YU CJIaX.

KommiekcHble umcna. AnreOpandeckas W TPUTOHOMETpHUECKas (OpPMBI  3allUCH
KOMILJIEKCHOTO 4Hciia. ApudmMernyeckue ornepanuu ¢ KOMIJIEKCHBIMU uuciaamu. M3o0paxenue
KOMILJIEKCHBIX YHCENl Ha KOOpAMHAaTHOU miockoctu. dopmyna Myaspa. KopHu N-oii crenenu u3



KOMILIEKCHOTO uyucna. [IpuMeHeHue KOMIUIEKCHBIX uucen s peueHus (U3n4YecKux u
TFEOMETPUYECKUX 3a/1ay.

YpaBHeHNsI M1 HEPABEHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHMI U HepaBeHCTB. PABHOCHIIbHBIE CUCTEMBI U CHCTEMBI -
cleaCTBUA. PaBHOCUIIBHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHUM C TTOMOIIBIO TPUTOHOMETPHYCCKON
OKpPY)KHOCTH. PellleHne TpUuroHoMeTpuuecKuX HEPaBEHCTB.

OcCHOBHBIE METO/IBI PEILICHUSI TOKA3aTeNbHbIX U JOrapu(MUUECKX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS HPPALIMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  pEUIeHUs CUCTEM UM COBOKYINHOCTEH  palUOHAIBHBIX,
UPPaLMOHAJIBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUUYECKUX YPAaBHEHUI.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.

[lpuMmeHeHre ypaBHEHUM, CHCTEM U HEPaBEHCTB K PELIEHHWIO MAaTeMaTHYeCKUX 3afad U
3aJa4 U3 pPa3IUYHBIX OOJacTed Haykd W pealbHOM >KM3HU, WHTEPHPETALMs I10Iy4€HHBIX
pe3ybTaToB.

DOyHkuuu U rpag uKu

I'padux kommozunuu ¢yHkuid. ['eomerpuyeckiue oOpasbl ypaBHEHHUH M HEPABEHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH.

Tpuronomerpuueckue GyHKIINH, UX CBOHCTBA U TPpadUKH.

I'paduueckue MeTonpl pelieHUS ypaBHEHUM W HepaBeHCTB. ['paduueckue MeTOIbI
pelIeHus 3a7a4 C apameTpamH.

Hcnonb3oBanue rpa¢ukoB (yHKIUN Ui UCCIEAOBAaHUS IPOLECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPH PEIICHUH 3334 U3 APYrUX ydeOHBIX MPEAMETOB U PEeaIbHOU KU3HHU.

Hauayia MaTeMaTH4eCKOro aHau3a

[TpumMeHeHne MPOM3BOAHON K UCCIEAOBAaHUIO (PYHKIIMI HAa MOHOTOHHOCTH M 9KCTPEMYMBI.
HaxoxeHne HauOOJBINer0 1 HANMEHBIIIETO 3HAUYCHU W HETPEePHIBHOW (PYHKIIUU HA OTpPE3KE.

[IpumMeHeHre NOpPOU3BOAHON Ui HAXOXKACHHUS HAUIYYILETO pEHIeHUs B MPUKIAIHBIX
3a7avyax, JUIs OIpENeNIeHUsT CKOPOCTH M YCKOPEHHs Tpolecca, 3aJaHHOTO (OpMYIoi HIH
rpagukom.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO MepBOoOpasHbIX. [lepBooOpa3HbIC 3JEeMEHTAPHBIX
¢yakumii. [IpaBuna HaxoXAEHUS TEPBOOOPAZHBIX.

Wurerpan. I'eomerpuuecknii cMbICI MHTErpaia. BelunciieHne onpenenéHHoro HHTerpana
no opmyne Herotona-JleliOHuma.

[lpumenenne wuHTerpajga JUisl HAXOXKICHMS IUIONREAEH IIOCKUX Guryp U 00BEMOB
T€OMETPUYECKUX TEJ.

[Tpumeps! pemeHu#t AuQrpepeHIIMANBHBIX YpaBHEHUH. MaremaTnuueckoe MOIECTHMPOBaHUE
pealbHbIX MPOIIECCOB € TOMOIIIBIO T (pepeHIInaTbHBIX YPaBHEHU.



IVIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYUYEBHOI'O KYPCA «AJI'EGPA U
HAUAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM VPOBEHbL) HA
YPOBHE CPE/ITHEI'O OBILEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:k1aHCKOT0 BOCIIUTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAAHCKOM MO3MIMU  OOYydYalolerocss Kak aKTUBHOIO H
OTBETCTBEHHOI'0 YJIEHA POCCHUUMCKOrO OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(GYyHKIIMOHUPOBAHUSI PA3NUYHBIX CTPYKTYp, SBICHUI, MPOIEAYp TIPaKIAaHCKOTO OOIIECTBa
(BBIOOPBI, OMPOCHI M JPYroe), yMEHHWE B3aUMOJCHCTBOBATh C COIIMAJIBHBIMH HHCTUTYTAMH B
COOTBETCTBUHM C UX (DYHKIHSIMH U Ha3HAUYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

c(OpMHUPOBAHHOCTh POCCUICKON TPa)KAaHCKON HMJEHTUYHOCTHU, YBAXKEHUS K MPOLUIOMY U
HACTOSIIIEMY POCCHUMCKOM MAaT€MaTWKH, [IEHHOCTHOE OTHOIIEHHE K JOCTHUIKEHHSM POCCUUCKUX
MaT€MaTUKOB U POCCUUCKON MAaTEMATHYECKON IIKOJIbI, MCIOJIb30BAHUE ATHUX JIOCTHKEHUU B
JIpYruX HayKax, TEXHOJOTHX, cepax SKOHOMMKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHME  JIyXOBHBIX IIEHHOCTEW  POCCHICKOrO  Hapoja, CGOPMUPOBAHHOCTH
HPABCTBEHHOIO CO3HAHUS, ITUYECKOIO MOBEACHMS, CBA3aHHOIO C IPAKTUYECKUM ITPUMEHEHUEM
JOCTH)KCHUW HAayKd U JIEATEIbHOCTBHIO YYEHOTO, OCO3HAHME JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYMUBOTO OYIIYIIETO;

4) 3cTeTHY€eCKOT0 BOCTIMTAHMS :

ACTETUYECKOE  OTHOILIEHHME K  MHUpPY, BKIOYas  3CTETUKY  MaTeMaTUUYECKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3aJad, peleHuH, pacCyKIECHUH, BOCHPUUMUYHUBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJOB UCKYCCTBA;

5) pu3uyeckoro BocnuTAHMUA:

c(hopMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEMaTHUECKUE 3HAHUSI B MHTEPECax 37J0POBOTO
u Oe3omacHOro o0Opasa *KHU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (30POBOE
nuTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHATHH U OT/AbIXa, peryispHas (u3nyeckas akTUBHOCTD),
¢du3HYecKoe COBEPIICHCTBOBAHUE MIPH 3aHATHSX CIIOPTUBHO-03I0POBUTEIBHON IEATSILHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTh K TPY/y, OCO3HAHUE IICHHOCTH TPYAOIIOOHS, HHTEPEC K pa3inuHbIM cepam
npodeccuoHanbHON NEATETbHOCTH, CBSI3AHHBIM C MAaTEMATHKOW M €€ MPHIIOKEHHUSMH, YMEHHE
COBEpIIIATh OCO3HAHHBIM BBIOOpP Oyaymiedl mTpodeccCud H Ppeaau30BBIBaTh COOCTBEHHBIC
JKU3HCHHBIC TIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYECKOMYy OOpa3oBaHUIO W
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HH, TOTOBHOCTH K aKTUBHOMY YYaCTHIO B PEILICHUH
MPAKTUYECKUX 3aJla4 MAaTEeMaTH4YeCKON HaIlpaBJICHHOCTH;

7) 3K0JI0TrH4€ CKOr0 BOCIIUTAHUS

c(hOpMUPOBAHHOCTDh  DKOJOTHYECKOW KYIbTYphl, TOHUMAaHWE BIUSIHUSA COIHMAJBHO-
SKOHOMMYECKMX MPOLIECCOB HA COCTOSHUE MPUPOAHOM M COLMAIBHOW CpEelbl, OCO3HAHUE
mo0aNnbHOrO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpUEHTaluuss Ha HpUMEHEHue
MaTEeMaTUYECKUX 3HAHUU JJIsl PEIICHHS 3a]a4 B 00JacCTH OKPYXKAIOIEW Cpelibl, TJIaHUPOBAHUE
MOCTYNKOB M OLEHKH X BO3MOKHBIX ITOCJIEICTBUMN JUIsl OKPYKAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOTI'0 TO3HAHMA:



COPMHPOBAHHOCTh  MHPOBO33PEHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd U OOINECTBEHHOW MPAKTUKW, TOHMMAaHHUE MATeMaTHYECKON HayKu Kak cdepsl
YEJIOBEUECKOM JEATEIBHOCTH, 3TANOB €€ pa3BUTHSI M 3HAYMMOCTH ISl Pa3BUTHS IUBUIIH3AIIHH,
OBJIAJICHHE SI3IKOM MAaTEMAaTUKUA M MaTeMaTHUYECKOH KyIbTYpOi Kak CpeJCTBOM MO3HAHHS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO M MCCIICAOBATENLCKYIO JESTENbHOCTh UHANBHIYAIBHO U

B IpynIe.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE AeCTBUS

Ba3oBble jornyeckue JaeicTBUs:

BBISBIIATh W XapaKTepu30BaTh CYIIECTBEHHBbIC NPHU3HAKA MATEMaTUYECKUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIY TMOHATHSAMH, (OPMYIMPOBATH OMNpPEACICHHUS TOHSTHH,
YCTaHABIMBATh CYIICCTBCHHBIM TMPU3HAK KiIaccH(UKAIlMU, OCHOBAaHUS Uil OOOOIICHUS U
CpPaBHEHUs, KPUTEPUHU TPOBOAMMOTO aHAIIN3a;

BOCIIPUHUMATH, (HOPMYIIUPOBATH U TMPEOOPA30OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIC H
OTpUlIaTeIbHbIC, EIMHUYHBIC, YACTHBIC U O0IMeE, YCIOBHEIE;

BBISABIIATh MaTE€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpeuUus B (axrax,
MAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHUSX, TMpeIaraTb KPUTEPUU s BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHI;

JlenaTh BBIBOJBI C MCIOJB30BAHMEM 3aKOHOB JIOTHKHU, JEAYKTHBHBIX W HWHJIYKTUBHBIX
YMO3aKIFOYEHUH, YMO3aKIIOUEHU I 110 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATEIBHO JIOKA3aTEIhCTBA MAaTEMATHUYECKUX YTBEPXKICHUM (TIpsMBIE U
OT MPOTHUBHOIO), BBICTPAMBATH AapPTryMEHTAIlUIO, MPUBOAUTH TMPHUMEPHI M KOHTPIPHUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI;

BBIOMpATh CIOCO0 permeHust y4eOHOW 3afayl (CpaBHHBATh HECKOJBKO BapHaHTOB
pemieHus, BbIOMpaTh HauOolee TMOAXOMAUMKI C YIETOM CaMOCTOSITENFHO BBIICICHHBIX
KPUTEPUEB).

ba3oBble nccie10BaTe/IbCKUE A€ HCTBUA:

HCIIO0JIb30BaTh BOMPOCH! KaK MCCIIEIOBATEIbCKUIT HHCTPYMEHT MO3HAHUS, (OPMYITHUPOBATH
BOIPOCHI, (DMKCHUPYIONME MPOTHBOpEUYNE, MPOOJIeMy, YCTaHABJIMBAaThH HCKOMOE W JIAHHOE,
dopMupoBaTh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIMIO0, MHEHUE;

MPOBOJAUTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM  AKCIEPUMEHT, HCCIEOBAaHUE II0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEeKTa, SBIICHUS], MPOIECCa, BBISBICHHIO
3aBHCHUMOCTEN MEXly 00beKTaMU, SIBJICHUSMH, IIPOLECCaAMU;

CaMOCTOSITETbHO (JOPMYIIUPOBATH OOOOITICHNUSI U BBIBOJBI M0 Pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IeH U s, UCCIIEIOBAHMS, OLIECHUBATDh IOCTOBEPHOCTh MOJMYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000IIEHNH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIIBUTATH MPEANOI0KEHUS O
€ro Pa3BUTHUH B HOBBIX YCIOBHSIX.

PaGora ¢ unopmanmeii:

BBIABIIATH ACPUIIMTHI HHPOPMAIIMU, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOIPOC U I
pelieHus 3a1a4u;

BBIOMpaTh HMHGOPMAIMIO U3 HCTOYHUKOB  PA3IMYHBIX TUIOB, aHaJIM3UPOBATh,
CHCTEMAaTU3UPOBATh U HWHTEPIPETUPOBATh HMHQPOPMALIMIO PA3IWYHBIX BHUJIOB U  (GopM
NpEACTABJICHUS;



CTPYKTYpUpOBaTh  HMHGpOpMallUIO, TMPEACTaBIATh €€ B  pa3iMuHbIX  ¢opMax,
WJUTIOCTPUPOBATH TPaduUecKu;

OIICHUBATh HAAEKHOCTb HHQPOPMAIIUU IO CAMOCTOATENbHO CHOPMYTHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBHUSA

Ob0menne:

BOCIIPUHUMATh U (OPMYIHUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMHU M IICISMH
06HI€HI/I$I, SAICHO, TOYHO, I'PAMOTHO BBIPAXATb CBOIO TOYKY 3PCHHA B YCTHBIX U IHCBMCHHBIX
TEKCTaX, JaBaTh MOSCHEHUS IO XOJy peIICHUs 33Ja4d, KOMMEHTHPOBATh MOJYYCHHBIH
pe3yNbTaT;

B XOJle¢ OOCYKICHHS 3aJaBaTh BOIMPOCHl MO CYIIECTBY OOCYKIaeMOU TeMbI, MPOOIEMBI,
pemaeMofI 3a/la4r, BBICKa3bIBaThb MACH, HALCIICHHBIC Ha IMOHCK PCIICHHA, COMOCTABJIATH CBOU
CYXKIACHUA C CY)XKACHUAMHU OPYIUX YUACTHUKOB Auajiora, O6Hap}OKI/IBaTI> pasiIniue U CXO0ACTBO
TO3UIIUH, B KOPPEKTHOH Gopme GOpMYITMPOBATH PA3HOTIIACHUS, CBOM BO3PAKEHUS;

MIPEJICTABIATh PE3YNbTAThl PEIICHHS 3a/add, JKCIIePUMEHTA, HMCCICIOBAHMS, TPOEKTa,
CaMOCTOSITeIbHO BBIOMpaTh (QopMaT BBICTYILUIEHHS C Y4€TOM 3aJad Mpe3eHTAlUu U
0COOEHHOCTEH ayIUTOPHUU.

PeryasiTuBHbIE YHUBeEpPcaJbHbIe Yy4eOHbIE JAeiicTBUS

Camoopranuszanms:

COCTABJIATh IUIaH, ITOPUTM pELIEHUs 33/a4d, BBIOMpPATh CIOCOO pELIeHHS C Y4ETOM
HMMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh U KOPPEKTHPOBATH
BAapHAHTHI peIieHUu ¢ yu€TOM HOBOH MH(opMaruu.

CaMOKOHTPOJ/Ib, JMOIHOHAIBHBIN MHTEJJIEKT:

BIIAJIETh HABBIKAMH IO3HABATEIBHON peUIeKCHM Kak OCO3HAHMSI COBEPIIAEMBIX JCHCTBHIMA
U MBICIIUTENBHBIX MPOLECCOB, HUX pE3ylnbTaToB, BIaJeTh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOIECCa U PE3YJIbTAaTa PEIICHHUS] MaTEMaTUdeCKON 3aJ1auH;

IPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIpU PEIICHUM 3aJa4d, BHOCUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAMJIEHHBIX OIMIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBAThb COOTBETCTBHE pe3ylbTaTa ILeJd U YCIOBUAM, OOBSICHATh MPUUYUHBI
JOCTUKEHUS WJIM HEAOCTH)KEHUS pE3YJIbTaTOB JEATENbHOCTH, HAaxOJUTh OIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHMMATh U HCIIOJIb30BATh NMPEUMYIIECTBA KOMAHIHOW M MHIAMBUIYaJIbHON pabOTHI MpH
pelleHNy y4eOHBIX 3a/1ad, MPUHHUMATh L€1b COBMECTHOM [JESITeNbHOCTH, IUIAHUPOBATH
OpraHU3aIlMI0 COBMECTHON paboTHI, paclpenessaTh BUIBI PadOT, JOTOBApUBATHCS, 0OCYXKIAaTh
IPOLECC U Pe3ybTaT paboThl, 0000IATE MHEHUS HECKOIBKUX JIFO/IEH;

y4acTBOBaTh B IPYNHOBBIX (popmax paboThl (0OCYKIeHUs, OOMEH MHEHUM, «MO3TrOBBIE
IITYPMbI» M HWHBIE), BBHIMOJIHATH CBOI YacTh PabOThl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYT'MMHU 4IEHaMH KOMAaH]Ibl, OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOUMN HPOAYKT IO
KpUTEpUSIM, CHOPMYITUPOBAHHBIM YHACTHUKAMH B3aWMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI



K xonmy oOyuenuss B 10 kuacce oOydarommiics TMOJYYUT CIEIYIOIME TPEIMETHBIC
pe3yAbTaTHl M0 OTACIBHBIM TeMaM paloueil mporpamMmbl yueOHOTo Kypca «Anrebpa W Hadaa
MaTeMaTHYeCKOTO aHaIu3ay:

Yucina v BbIYUCTICHUS

CBOOOJIHO OIEPUPOBATH MOHATUSAMH: PAllMOHATIBHOE YUCII0, OECKOHEUHAs! MepUOAnYECKas
IpoOb, MPOIEHTHI, UPPAMOHAIBHOE YHCIIO, MHOXXECTBA PALlMOHAJIBHBIX U JEHCTBUTENBHBIX
YK CEeJl, MOLYJIb I€HCTBUTEIBHOIO YK CIIA;

HIPUMEHSTh JpOoOU U MPOLEHTHI s peLCHUs NPUKIAIHBIX 3a/1a4 U3 PA3IMYHbIX OTpaciieit
3HAHUW U PEAIbHOM KU3HU;

OPUMEHSATh NPUOIMKEHHBIE BBIYUCICHUS, IPaBUJA OKPYIICHUS, MPUKUAKY U OLICHKY
pe3yJibTata BBIYMCIICHUI;

CBOOOJHO OIEpUPOBATh IOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM, HCIOIb30BaATh
NoAXOAAIIyI0 (OpMy 3alHMCH JEHCTBUTENBbHBIX YHCEN JJIS peUleHUs MPAaKTHYECKUX 3a1ad U
NpEICTaBICHUS JaHHBIX;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: apU(METUUECKUI KOPEHb HAaTYpaJIbHOM CTENEeHH;

CBOOOJIHO OIIEPUPOBATH MOHITUEM: CTEIIEHD C pal[MOHAIBHBIM ITOKa3aTeleM;

CBOOOJIHO ONEpUPOBATh MOHATUSIMU: Jorapudm dvucia, NECATHUYHbIE M HATypajbHbIE
norapuMsbI;

CBOOOIHO OIEpPUPOBATh TMOHATHSIMU: CHUHYC, KOCHHYC, TaHTE€HC, KOTAHTCHC YHCIOBOTO
apryMeHTa;

ONEPUPOBATh MOHSITUSIMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJHO  OMEpUpPOBATH  MOHSTUSIMU:  TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
paBHOCHJIbHBIEC YPAaBHEHUS U YpaBHEHUA-CIIECTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

IPUMEHSTh Pa3IMYHbIE METOAbl PEIIEHUs pPallMOHAIbHBIX U JAPOOHO-PALMOHAIBHBIX
YpaBHEHHUM, IPUMEHSTh METOJ] UHTEPBAJIOB JJIsl pELICHUSI HEPABEHCTB;

CBOOOJIHO ONEpUPOBATH MOHSATHUSIMU: MHOTOWIEH OT OJHOM MEepeMEHHOH, MHOTOWIEH C
HeiabiMi - Kod(pUIIMEeHTaMu, KOPHM MHOTOWIEHA, HIPUMEHATh [JEJIEHHE MHOIOYjIeHa Ha
MHOTOUIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3anad;

CBOOOHO ONEpUpOBaTh MOHATHUSMHU: CUCTEMA JIMHEWHBIX YPaBHEHUH, MaTpula,
ONpENeNuTeNb MaTpUllbl 2 X 2 M €ro TIeOMETPUYECKMIl CMBICI, MCIOJIB30BaTh CBOMCTBA
onpeaenuTens 2 X 2 1 BBIYUCIEHUS €ro 3HaYeHUs, IPUMEHSTh ONPEACIUTENH Ul pelleHus
CUCTEMBbl JIMHEWHBIX YpaBHEHHUI, MOJEIMPOBATH PEAIbHbIE CUTYallUH C IOMOUIBIO CHCTEMBI
JUHEHHBIX YPaBHEHUM, MCCIENOBAaTh IIOCTPOEHHBIE MOJENIM C IIOMOIIBIO MAaTpull U
OIpe/IeNUTENEeH, UHTEPIPETUPOBATH ITOJIy4EHHBIN PE3yNbTarT;

M CII0JIb30BaTh CBOMCTBA AEUCTBUI € KOPHAMH AJIs IPE0Opa30BaHU s BbIPAKEHUH;

BBIIIOJIHATh NMPeoOpa3oBaHUsl YHMCIOBBIX BBIPAKEHUH, COJEpKALMX CTENEHU C
panoHaNIbHBIM ITOKa3aTeseM;

UCIIONIB30BaTh  CBOWCTBAa  JorapuMoB sl  IpeoOpa3oBaHUs  Jlorapu(pMuuecKux
BBIPAKECHUH;

CBOOOIHO  oOmepupoBaTh  MOHATHUSAMH:  HUpPpAlMOHAJbHBIC,  IOKA3aTeJIbHBIE U
Jorapu(pMUUECKUe ypaBHEHMs], HaXOAUTh UX PEIICHUs C IOMOULIpI0 PAaBHOCHIIBHBIX I1EPEX0A0B
WJIM OCYLIECTBIISIA IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpPUTOHOMETpHUYecKHe  (opMmynbl  aias  mnpeoOpazoBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUN;



CBOOOIHO ONEpUpOBaTh MOHSATUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSTh
HeoO0XoauMbIe (GOPMYITBI ISl PELICHUS! OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUI;

MOJETUPOBATh peajbHblE CUTYallUd Ha s3bIKe anreOpbl, COCTaBJIATh BBIPAXKEHMS,
YpaBHEHHUs, HEpPABEHCTBA IO YCJIOBHUIO 3ajJaud, MCCIEAOBaTh ITOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAHMEM arapaTa anreOpsl.

OyHKUMU U rpaguKu:

CBOOOHO OmepUpoBaTh MOHATUSIMU: (PYHKUHMS, CHOCOOBI 3anaHusl (yHKIUHU, B3aUMHO
obpatHble (GYHKIMH, KOMIO3UIUA (QyHKIUK, Tpaduk (QYHKIIMH, BBITIOJHATH 3JIEMEHTAapPHBIC
npeobpa3oBaHus TpaduKoB (PyHKIHIA;

CBOOOIHO ONEpUpOBaTh IOHATUAMH: OOJIACTb OINPEAETICHUS U MHOXKECTBO 3HAYEHMI
GyHKIMY, HYTH (QYHKLIHH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CcBOOOHO OmepUpoBaTh MHOHATUAMHU: YETHBIE M HEUYETHbIC (YHKUHMH, MEPUOIUYECKUE
(GYHKIMHM, TPOMEXYTKA MOHOTOHHOCTH (DYHKIMHM, MaKCUMyMbl W MHHUMYMBI (yHKIUH,
HauOoJIbIliee ¥ HAaNMEHbBIIee 3HAaYCHHE (PYHKITUU HA TPOMEXKYTKE;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMH: CTENEHHas (YHKUMS C HATypaJbHBIM M LEJbIM
nokasaresneMm, rpaduk CTeneHHOW (YHKIMU C HATYpaJbHBIM M IEJBIM IOKaszaresjaeMm, rpaduk
KOpHSI N-0M CTeNeHM Kak (PyHKIHHU OOpaTHOM CTENEHU ¢ HaTypaJbHBIM I1OKa3aTeIeM;

ONEpUpPOBATh IOHATUSAMM: JIMHEHHas, KBaJpaTWyHas W JpOOHO-JIMHEWHas (QyHKUHH,
BBITIOJTHATH AJIEMEHTAPHOE UCCIIEI0OBAHUE U TIOCTPOCHUE UX TPA(UKOB;

CBOOOJIHO ONEpUPOBATh MOHATHAMU: IOKa3aTeNbHas U Jiorapupmuyeckas (QyHKUHH, UX
CBOWCTBa U TpadyKu, UCIIOIB30BATh UX TPA(UKN JUIS PEIICHUS YpaBHEHU;

CBOOOJIHO ONEpUPOBATh MOHSTUSMH: TPUTOHOMETPUYECKAs OKPYKHOCThb, ONpelesieHUe
TPUTOHOMETPUYECKUX (PYHKIIUN YHCIOBOTO apTryMEHTa;

UCIOJIB30BaTh Ipaduku (QYHKUMHA Ui MCCIEOBAHMS MPOIECCOB M 3aBUCHUMOCTEH IMpH
pelIeHNH 3aJad U3 APYruX y4eOHBIX NMPEAMETOB U peabHOW KHU3HU, BBIpaXkaTh (opMynamu
3aBUCUMOCTH MEX/1y BETUUMHAMU;

Hauvajia MaTeMaTH4YeCKOro aHAIH3a:

CBOOOJHO OIEpUpOBaTh MOHATUSIMU: apUPMETHUECKass U TeOMETPHUYECKask Mporpeccus,
0ECKOHEYHO YOBIBAIOLIAsl TEOMETPUYECKasl IPOTpeccus, TMHEHHBIM U SKCIOHEHIIMABHBIA POCT,
(opMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHHE O KOHCTAHTE;

M CII0JIb30BATh IPOIPECCUH JISl PEIICHUS PealIbHBIX 3ajjau MPUKIAJHOIO XapaKTepa;

CBOOOIHO  ONEpUpPOBAaTh MOHATUAMHU: IOCIEAOBATEIBHOCTb,  CIIOCOOBI  3a/aHus
I10CJIEZI0BATEIbHOCTEN, MOHOTOHHBIE M OTPaHUUYEHHbIE TOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJICHUS MAaTEMAaTHYECKOTO aHallM3a KaK aHain3a OECKOHEYHO MallbIX;

CBOOOJ/IHO OTIEPUPOBAThH MOHATHSMHU: HEMPEPhIBHBIC (YyHKIMHU, TOYKA pa3pbhiBa rpaduka
(GyHKIMH, acCUMIITOTHI Tpaduka QyHKIIUU;

CBOOOJIHO ONEpUPOBATh MOHATHEM: (DyHKIUs, HENpepbIBHAs Ha OTpe3Ke, NPUMEHSTh
CBOMCTBa HENMPEPBHIBHBIX (DyHKIIMH JJIsl peLIeHHS 337134,

CBOOOJIHO OINEpUpPOBaTh TMOHATUSAMH: IepBas M BTOpas MPOM3BOAHBIE (YHKIUH,
KacateibHas K rpaduky QyHKIUU;

BBIYMCIIATE IPOU3BOAHBIE CYMMBI, IPOM3BEIEHHUSA, YACTHOIO M KOMIIO3UIIMU JIBYX
(GyHKIMH, 3HaTh TPOU3BOIHBIC JIIEMEHTAPHBIX (DYHKITHIA;

M CII0JIb30BaTh TEOMETPUYECKUN U (PU3NUYECKUI CMBICI IPOU3BOAHOMN Ul PELLIEHUs 3aay.

MHozxecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSAMH: MHOKECTBO, OIIEpPALIU HaJl MHOXKECTBAMH;



HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH armapar JUisi ONMCaHUs pealibHbIX MTPOLIECCOB
U SIBJICHUM, IPH PEILICHUH 33/1a4 U3 JPYTUX YIeOHBIX PEIMETOB;

CBOOOJHO OIepupoBaTh MOHSATHSMH: OIpEIeIeHHe, Teopema, ypaBHEHUE-CIEICTBUE,
CBOMCTBO MAaTe€MaTH4EeCKOro OOBEKTa, [JOKa3aTelbCTBO, pPABHOCUJIbHBIE YpaBHEHUS U
HEpaBEHCTBA.

K xonmy oOyuenumss B 11 kiacce oOydaOmmMics TMOJYYHT CIEIYIOIME TPEIMETHBIC
pE3yAbTaTHl 10 OTAEIBHBIM TeMaM paloueil mporpamMmbl yueOHOTo Kypca «Anrebpa W Havajia
MaTeMaTUYECKOTO aHaIH3a:

Ymucna v BbIYUCTICHUS:

CBOOOJHO OIEpUPOBaTh TMOHSATHSMM: HATypaJlbHOE U IIEJI0€ YHCIO, MHOXECTBa
HAaTypaJbHBIX U LIEJIbIX YKCEJI, UCIIOIB30BaTh NpU3Haku AeauMoctu nenbix uncen, HOJl u HOK
HaTypaJbHBIX YUCEN JUIS pelIeHUs 3a7a4, IPUMEHATh anroput™ EBkinaa;

CBOOOJIHO ONEpUpPOBAThH MOHATUEM OCTaTKa MO MOJYIIO, 3allMChIBATh HATypaJIbHbIE YUCIa
B Pa3IMYHbIX TO3UIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJIHO OMEpUPOBATh MOHATUAMHU: KOMIIJIEKCHOE YHCIO U MHOXKECTBO KOMIIJIEKCHBIX
YHCell, IPEICTaBIsATh KOMIUIEKCHBIE Yucia B aaredpandyeckoil U TpUTOHOMETpHYECKo (opme,
BBITIOJTHATH apu(METHIECKUE ONepaliy ¢ HUMU U W300paxaTh Ha KOOPJIUHATHOMN MJIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJHO  OMEpPUPOBATH  MOHATUSMHU:  HMppalMOHAIbHBIC,  IOKA3aTeNbHBIE U
Jorapu(MUUEcKre HEPaBEHCTBA, HAXOUTh X PEIICHHS C TOMOIIBIO PaBHOCHIIbHBIX IEPEXO/I0B;

OCYLLIECTBJISITh OTOOp KOPHEH NP PELIECHUN TPUTOHOMETPUUECKOTO YPaBHEHMUS;

CBOOOJIHO ONEpPUPOBATH IOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, IPUMEHSThH
HeoOxouMble (OPMYITBI JIJISl pEIieHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUIMU: CUCTEMA U COBOKYITHOCTb YpaBHEHUI U HEPABEHCTB,
PaBHOCHUJIbHBIE CUCTEMbI U CHUCTEMbI-CIIEJICTBUS, HAXOAUTh PEIICHHS CHCTEMBI U COBOKYITHOCTEN
palMOHANBHBIX, HWPPANMOHAIBHBIX, TIOKA3aTEIbHBIX H JIOTAPU(DMUUECKUX YpPaBHEHHH U
HEPaBEHCTB;

pelaTh palMdOHAJIbHBIE, HWppPALMOHAIBHbBIE, [1OKa3aTEeNlbHbIE, JIOrapu(MUUYECKUE U
TPUTOHOMETPUYECKHE YPABHEHUS M HEPABEHCTBA, COJIEPKAILME MOIYIIU U MapaMeTpPhl;

MPUMEHSATH TpaduyecKue METObI AJIs PellieHUs] ypaBHEHUN U HEPaBEHCTB, a TaKkkKe 3ajad
C mapaMeTpaMus;

MOJICIUPOBATh pealbHbIe CHUTYallUd Ha S3bIKE aireOpbl, COCTaBISATh BBIPAXKECHUS,
YpaBHEHHUS, HEPaBEHCTBA U MX CHCTEMbI IO YCIOBHUIO 3a/lauM, HCCIIEJOBAThb IMOCTPOEHHbIE
MOJIEJIH C UCIIOIh30BAHUEM arrapara anreOpbl, HHTEPIPETUPOBATH MOIY4CHHBIHN pe3ysbTar.

DOyHKUMU U TpaduKm:

CTPOUTH TpaduKd KOMIO3MIMHU (YyHKIHI C MOMOIIBIO 3JIEMEHTAPHOTO HMCCIEIOBAHHS U
CBOWCTB KOMIO3UIINHU IBYX (DyHKITHIHA;

CTPOUTh TE€OMETpUUecCKHe oOpa3bl YpaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOMU
IIJIOCKOCTH;

CBOOOJIHO ONEPUPOBATH MOHATUAMHU: TPaUKH TPUTOHOMETPUUECKUX (PYHKIIUH;

MPUMEHSATh PYHKIIUU JJIS1 MOJACTUPOBAHUS M HCCIIEAO0BaHUsl PEabHBIX MPOIECCOB.

Hauana maTemaTH4ecKOro aHajiuza:

UCIIONIb30BAaTh IPOU3BOJIHYIO U HWCCIEAOBaHUS (YHKUMM HAa MOHOTOHHOCTh U
JKCTPEMYMBI;

HaxoJIMTh HauOoJIbllee U HaUMEHbIlee 3HaUeHUs (PyHKIIMU HEIPEPhIBHON Ha OTPE3KE;



HCITOJIB30BaTh MPOU3BOJAHYIO JIJII HAXOXKJICHUSI HAWIIYUIICTO PEIICHUs B MPHKIAIHBIX, B
TOM YHCIIE COIHATBHO-IKOHOMHYECKUX, 3a7adax, JJs OMPEICNICHUS] CKOPOCTH W YCKOPEHHS
npoliecca, 3aIaHHOro OPMYIION MK TpauKoM;

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: IEPBOOOPA3HAs, OMPEICIIEHHBI HHTETPAI, HAX0IUTh
nepBOOOpa3HbIe JJIEMEHTApHBIX (PYHKUIMN W BBIYUCIATH WHTErpan mno ¢Gopmyne HeroroHa-
Jlelibuunua;

HaXOJUTh TUIOIIAU TIJIOCKUX (PUTYP W OOBEMBI TEJ C TOMOIIBI0 HHTErpasa;

UMETh TIPEJCTaBJICHUE O MaTeMaTHYeCKOM MOJICIIMPOBAHHHM Ha MPUMEPE COCTaBIICHUS
mpepeHIIaTBHBIX YPAaBHCHUH;

pelliaTh MPHUKIAIHBIC 331aud, B TOM YHCIIE COLHMAIBHO-IKOHOMHYECKOrO U (PU3HUECKOrO
Xapakrepa, CpeICTBAMU MAaTEMAaTHUECKOTO aHaIH3a.



TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KounuecTrBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbie)
n/n NpOorpaMmbl Bcero Konrpoausie | Ipaxririeckie o0pa3oBareJbHbIE
patdoThI padoThbl pecypesr
MHOX€eCTBO IEHCTBUTEILHEIX YU CEIT.
1 MHuorousniensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHUCTEMbI JIMHEHHBIX
YpaBHEHUI
) Oyuxuuu ¥ rpaduku. CreneHHas GyHKIHUS C 12 1
L[EJIBIM TTOKa3aTeneM
3 Apudmerrdecknii KOpeHb N-0i CTEIEHH. 15 1
WppannonanbHble ypaBHEHUS
4 IlokazatenbHas Qynkuus. [lokazarenbHbie 10 1
yYpaBHEHUS
5 Jlorapudmudaeckas yHKIHS. 18 1
Jlorapudmudeckue ypaBHEHUS
5 Tpuronomerpruyeckue BbIpaKEHUA U 99 1
YpaBHEHHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUM 10
8 HenpepriBubie pynkuuu. [IpousBoanas 20
9 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIUS 5 2
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauvecTBo yacos DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uud poBbIe)
n/n MpPOrpaMMbl Bcero Konrpoabrbie | - Tlpakririeciite o0pa3oBaTeJbHbIE
padoThI padoThI pecypeni
1 I/Iccnez[OBaHI:Ie (GyHKIHI ¢ TOMOIIBIO 99 1
MIPOU3BOAHON
2 IlepBooOpazHast u MHTErpa 12 1
3 I'paduku TpuroHOMeTpUUYECKUX (yHKIHM. 14 1
Tpuronomerpuyeckre HepaBeHCTBA
4 WppanmonanbHble, TOKa3aTeIbHbIE U 24 1
nmorapuMUIECKAEe HEPaBEHCTBA
5 Kowmmnekcusie yncna 10
6 HatypanbHble u 11e1bie yncna 10
CucTeMbl palliOHABHBIX, UPPAITTOHAITBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX 12 1
YpaBHEHU I
8 3ajiaun ¢ mapamMeTpamu 16 1
9 HOBTOPGHHG, 000011IeHNE, cCuCTEMaTH3aIUs 16 )
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmuecTrBo yacos DJIeKTPOHHBbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoubiibie | - Hpakriieckite u3yuyeHusi | oOpa3zoBaTeJIbHbIE
padoThI padoTbI pecypeni
1 MHOkecTBO, onepany HaJl MHOKECTBAMU 1
U UX CBOMCTBA
2 Juarpammel Ditnepa-Benna 1
3 [IpuMmeHeHune TeOpeTUKO-MHOKECTBEHHOTO 1
amnmapara i pelieHus 3a1a4
Panmonansasbie ynciia. OOBIKHOBEHHBIE U
4 JECSITUYHBIE IPOOH, IPOIEHTHI, 1
OeCKOHEYHbIE IEPHOIUYECKUE TPOooH
Pannonansabie uncna. OOBIKHOBEHHBIE U
5 JECSITUYHBIE IPOOH, MPOIEHTHI, 1
OCCKOHEUHBIC TTEPUOIMICCKHIE TPOOH
6 [Ipumenenue apoOeit U MPOLIEHTOB AT 1
pelIeHUs TPUKIAIHBIX 3a/1a4
7 [Tpumenenue qpodeit U MPOIEHTOB /IS 1
pelieHus TPUKIAAHBIX 3a1a9
8 JewcTBuTenbHbIC uncia. PanimonanbsHbIe U 1
uppalMoHaIbHbIC YUCa
9 Apudmernueckue onepanuu ¢ 1
e CTBUTEIBHBIMU YU CIIAMU
10 Monynbe 1eiCTBUTEIBHOTO YHCIIA U €T0 1
CBOICTBa




11

[puGnuxEHHBIC BHIYUCICHHUS, TPaBUIa
OKpYIVIEHM ], IPUKHUJIKA U OLICHKA
pe3yJibTata BbIYUCICHUMN

12

OCHOBHBIEC METO/IbI PEIICHHS T[EJIBIX U
JIPOOHO-paIMOHATIBHBIX YPABHEHUM U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUSI 1[ETTBIX U
JIpOOHO-paIMOHANTBHBIX YPaBHEHUU U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS IIENIbIX U
JPOOHO-paIMOHAIBHBIX YPABHEHUH U
HEPABEHCTB

15

MHoro4jeHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTO4JIeHa HA MHOTOWIEH C
ocratkoM. Teopema besy

16

MHOTOUJIEHBI C TENBIMU KOIPPUITHCHTAMH.
Teopema Buera

17

Pewenne cucrem JIMHENHBIX YpaBHEHU

18

Pemenne cucrem JIMHENHBIX YpaBHEHUM

19

Marpuua cucteMsl JIMHENHBIX YPaBHEHUM.
OnpenenuTens MaTPUILbI 2X2, ero
T€OMETPUYECKAN CMBICII U CBOMCTBA,
BBIYHCIICHHE €TI0 3HAYEHUSI

20

Onpenenurens MaTpUIlbl 2%2, €ro
TE€OMETPUYECKUN CMBICII U CBONCTBA;
BBIYMCIICHUE €T0 3HAYCHU S

21

[IpumeneHnune onpenenuTens A peleHUs

CUCTEMBI JINHEWHBIX YDABHECHU




22

Pemenre npukiIaHbIX 3a1a4 ¢ IIOMOILBIO
CUCTEMBI JINHEWHBIX YPABHEHU

23

Pelienne npukinaHbIX 3a1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEWUHBIX YpAaBHEHU I

24

KonTponwsHas padota: "PanmmonaisHbie
ypaBHEHUs U HepaBeHCTBa. CHCTEMBbI
JVHENHBIX ypaBHEHU "

25

OyHKIHUS, CIOCOObI 3aaHUS PYHKIIUU.
Bzaumno obOparubie dpynkiun. Kommosunus

yHKumit

26

I'paduk pynkumnn. DiaeMeHTapHbIC
npeobpazoBanus rpaguKkoB (yHKIHMA

27

Oo0mnacTb ONpCACIICHUSA 1 MHOKCCTBO

3HaueHu QpyHkiuu. Hymu gyHknuu.
[IpomexyTKu 3HaK IMOCTOSHCTBA

28

UYérHble 1 HEUETHBIE PYyHKIUH.
[epuomnueckue ¢pynkauu. [IpomexxyTku
MOHOTOHHOCTH (pyHKITH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKITUH.
Haunbonpiniee u HauMeHblIee 3HaYCHUE
(YyHKIIUM Ha POMEKYTKE

30

JIuHeiHas, KBaapaTUyHas U IPOOHO-
AuHenHas QyHKIU

31

DneMeHTapHOoe HCCIeI0BaHUE U
MOCTPOEHUE rPaPUKOB STUX QyHKIUH

32

DJIEeMEHTApHOE UCCIIECIOBAHUE U
oCTpoeHMEe TPauKOB ATHX QYHKIUH

33

Crernensn ¢ 1eIBIM IT0Ka3aTelieM. bBuHOM




Herorona

CreneHs ¢ IO CJIBIM ITOKA3aTCICM. bunom

34
HeroTona
CrenenHas GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM nokaszareneM. Eé cBoiicTBa u
rpaduk

36 KontponbsHas padora: "Crenennas
¢ynkuus. E€ cBoiicTtBa u rpadux”

37 ApudmMeTHIecKuii KOpeHb HATYpaJIbHON
CTEIEHU U €r0 CBOICTBA

38 Apudmerrueckuil KOpeHb HaTypaJibHOMN
CTEIIEHHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YMCIOBBIX BBIPAXKEHUH,
COJIEpKAIIMX CTENIEHU U KOPHU

40 [IpeoOpa3zoBaHus YMCIOBBIX BEIPAXKECHUH,
COJIEpKAIIMX CTENIEHHU U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKaIMX CTETIEHH U KOPHU
Uppaunonansueie ypaBHeHUs1. OCHOBHBIE

42 METOJIbl PEIICHUs UPPALlOHATBHBIX
YpaBHECHU U
Uppanmonanbuble ypaBHeHUs.. OCHOBHbBIE

43 METO/Ibl PEIEHHS] UPPALMOHATIBHBIX
YpaBHEHUH
Wppanuonansuble ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHHS UPPALIMOHAIBHBIX
YpaBHEHUU

45 PaBHOCHIIBHBIE IEPEXOABI B PELLICHUH




HMPppalMOHAIIBHBIX YPAaBHEHUU

PaBHOCUIIBHBIE ITIEPEXOBI B PELICHUU

46 UppalMOHAIBHBIX YPaBHEHU I

47 PaBHOCHIIbHBIE TEPEXObI B PEIICHUH
UppaIlMOHATILHBIX YPaBHEHU

48 PaBHOCHIIBHBIE TEPEXObl B PEIICHUH
UppaIMOHATIbHBIX YPaBHEHU
CaoiicTBa 1 rpaduK KOpHS N-0i CTENeHH

49 Kak (QyHKIIMH OOpaTHOMW CTETIEHU C
HaTypaJbHBIM IOKa3aTeIeM
CaoiicTBa 1 rpaduk KOpHsSI N-0H CTENEeHU

50 KaK (yHKIIMHU OOpaTHON CTEMECHH C
HaTypaJbHbIM MTOKa3aTeleM
KonTponbhas pabota: "CBoiicTBa u rpadux

51 KOpHsI N-oii cTenenu. MppanroHaibHbIe
ypaBHEHHUS"

59 CreneHs ¢ pallMOHaNIbHBIM IIOKA3aTeIeM U
e€ CBOMCTBA

53 CreneHs ¢ pallOHaIbHBIM IIOKa3aTeNIEM U
e€ CBOMCTBA

54 CreneHs ¢ pallMOHAIbHBIM IIOKa3aTeIeM U
e€ cBOMCTBA

55 [lokazarenbHast QyHKIUsA, €€ CBOMCTBA U
rpaduk

56 HcnonwzoBanue rpaduka QyHKIHU IS
peleHus ypaBHEHU N

57 Hcnionb3oBanue rpaduka GyHKIUU IS

peleHUs] ypaBHEHU




[lokazatenbubie ypaBHeHHSI. OCHOBHBIE

58 METO/Ibl PEIICHUsI TTOKa3aTeIbHBIX 1
YpaBHEHU U
[lokazatenbHble ypaBHeHUs. OCHOBHBIE

59 METO/IBI peIeHUs TOKa3aTeIbHBIX 1
YpaBHECHU U
[Tokazatenbubie ypaBHeHUs. OCHOBHBIE

60 METO/bl PEIICHUS MOKA3aTeIbHBIX 1
ypaBHEHU U

61 Kontponbnas padora: "TlokazaTensHas 1
¢ynakus. [TokazaTenbHbIe ypaBHEHUS"

62 Jlorapugm uucna. CoiicTBa jorapugma 1

63 Jlorapugm uucna. CoiicTBa Jorapugma 1

64 Jlorapugm uucna. CoiicTBa Jorapugma 1

65 JlecATHYHBIE U HATYpaJIbHBIE JIOTapH (MBI 1

66 JlecATHYHBIE U HATYpaJIbHBIE JIOTAPH (MBI 1

67 [IpeoOpazoBanue BRIpaAXKEHUH, COACPIKAIIX 1
norapu@mbl

68 [IpeoOpazoBanue BEIpaAKEHHUH, COACPIKAIIX 1
aorapuQmbl

69 [IpeoOpazoBanue BEIpaXKEHUH, COACPIKAIIX 1
aorapu@mbl

20 Jlorapudmudeckas QyHkius, e€ cBoiicTBa U 1
rpaduk

7 Jlorapudmudeckas QyHkius, e€ cBoiicTBa U 1
rpaduk

79 Hcnonb3oBanue rpaguka GyHKIUU IS 1

peleHus ypaBHEHU U




Hcnonb3oBanue rpaduka GyHKIUU IS

73 peleHus ypaBHEHU U
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

74 METOJIbI PEIICHUS JIOTapU(PMHUIESCKUX
YpaBHEHU U
Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTapU (PMUIECKUX
YpaBHEHUHU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/Ibl PEIICHUsI JIOTapu(PMUIECKUX
yYpaBHEHU U

7 PaBHOCHIIbHBIE IEPEXO/BI B PELICHUU
JorapuMUYECKUX YpaBHEHUU

78 PaBHOCHIIbHBIE TEPEXOIbI B PELICHUU
Jorapu(PMUUECKIX YpaBHCHUH

79 Kontponbhnas pabora: "Jlorapupmuueckas
¢bynkuus. Jlorapupmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
YK CJIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAHTEHC
YK CJIOBOTO apIyMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apTyMEHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC
YHCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 orpe/eNieHe TPUTOHOMETPUYECKUX

(yHKUIMI YUCIOBOTrO apryMeHTa




Tpuronomerpuieckasi OKpy>KHOCTb,

85 ompeneaeHue TPUTOHOMETPUIECKUX 1
(yHKUMI YUCIOBOIrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (GOPMYITHI 1

87 OcHOBHBIE TPUTOHOMETpHYECKUE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1

90 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1
BBIPKCHU I

01 [Ipeobpa3zoBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUM

92 [IpeoOpazoBaHue TPUTOHOMETPHUUECKHX
BBIPAKCHU U !

93 [IpeoGpazoBaHue TPUTOHOMETPHUUECKHX 1
BBIPOKEHU U

94 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUU 1

95 Perienre TPUTOHOMETPUYECKUX YPABHEHU I 1

96 Perienre TpPUTOHOMETPUYECKUX YPAaBHEHU I 1

97 Pemenne TpUroHOMETpUUYECKUX YPABHEHU I 1

98 Pemmenne TpUTOHOMETPUYECKUX YPaBHEHU I 1

99 Pemenre TpuroHOMEeTpUUECKUX YpaBHEHUH 1

100 Pemenre TpUrOHOMETPUUYECKUX YpaBHECHUH 1
KonTponbHas pabora:

101 "TPUTOHOMETPUUYECKUE BBIPAKECHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS"

102 IlocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS 1

nocJeaoBaTeIbHoCTeN. MeTox




MaTeMaTUYECKOW WHIYKIUHU

MOHOTOHHBIC B OIrpaHUYCHHBIC

103 nocueaoBarenbHocTy. Meropust ananuza
OECKOHEYHO MaJIbIX

104 Apudmerndeckass poTrpeccHs

105 I'eomeTpuueckas nporpeccust

06 BeckoneuHo yObIBarOIAs TEOMETPHICCKAsS

L porpeccus

107 Cymma 6€CKOH6:-IHO yOBIBAIOLIEH
reOMEeTPUYECKO Mporpeccuu

108 JInHEWHBIN U SKCTIOHEHIUAIbHBIN POCT.
Uucno e. DopMyna CI0KHBIX TPOILIEHTOB

109 JIuHEeWHBIN ¥ SKCTIOHEHITUAJIBHBIN POCT.
Uucno e. DopMyna CI0KHBIX IPOILIEHTOB

110 HcnonpzoBanue mporpeccuu Jist perieHus
peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKrepa

11 KonTponwsnas pabdora:
"TlocnenoBaTeIbHOCTH U Nporpeccun”

112 HenpepriBHbIe QyHKIINM U UX CBOICTBA

113 Touka paspbeiBa. ACHMITOTHI TpauKOB
ymKumit

114 CaoiicTBa QyHKIMIT HEMPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa hyHKUMIT HEMPEPHIBHBIX HA
OTpe3Ke

116 Meroa UHTEPBAIOB ISl PEIICHUS

HCPABCHCTB




MCTO,Z[ HUHTCPBAJIOB IJId pCHICHU S

117
HEPaBEHCTB

118 Meton MHTEPBAJIOB ISl PELICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPHIBHBIX
GbyHKOUN JUTIsT peIieHus 3a1a4

120 [IpuMeHeHMe CBOWCTB HEMPEPbIBHBIX
GbyHKUMN U1 peleHus 3a1a4

121 [lepBas 1 BTOpast mpon3BOIHBIC PYHKITUH

122 OnpeneneHI/If:, TEOMETPUYECKU CMBICIT
MIPOM3BOTHON

123 Onpenenenue, PU3NIESCKAN CMBICTT
MIPOM3BOTHON

124 VYpaBHeHUE KacaTeNbHOM K rpaguky
yHKIHH

125 VYpaBHeHUE KacaTeNbHOM K rpaguky
yHKIIH

126 [Ipou3BoaHbIE AIEMEHTAPHBIX (DyHKIIUI

127 [IpousBoHbIE 3N1EMEHTAPHBIX PYHKIIUN

128 [IpousBonHas cyMMbl, IPOU3BEACHNUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITU I

129 [Ipon3BomHAast CYMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

130 [Ipon3BomHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKITUI

131 KontponbHnas padora: "TIponzsogHas"

132 [ToBTOpenue, 0000ITICHUE, CHCTEMATH3AIUS




3HaHu#: "YpaBHeHHUs"
133 [MoBTOpenue, 0600ITIeHNE, CHCTEMATH3AIUS 1
3HaHui: "OyHkun"
134 HroroBast KoHTpoJsibHAs paboTa
135 HroroBas koHTposibHAs paboTa
136 HOBTO?eHHe, 000011IeHH e, CHCTEMATU3aIU 1
3HaHHUI
OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NIPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJabHbIEe
Bcero P
padoThI

IIpakTH4yeckue
padoThI

Jara
u3yueHHust

DJIeKTPOHHbIE
¢ poBbIe
o0pa3oBareJibHbIE

pecypcsl

IIpuMeHeHne NpOU3BOIHOU K
uccieaoBanuio PyHKIIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumMeHeHne npon3BOIHON K
MCCIEeIOBAaHUIO QyHKIIUIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

IIpumeHeHne Npon3BOIHON K
UCCIIeIOBaHUIO (PYyHKUIMH Ha
MOHOTOHHOCTb ¥ DKCTPEMYMBI

[IpumeHeHnune mpou3BOAHOM K
uccieaoBanuio PyHKIUM Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBbI

IIpumeHeHne nponu3BOIHON K
UCCIIeZIOBaHUIO (PYHKUIMH Ha
MOHOTOHHOCTb U KCTPEMYMBI

IIpuMeHeHne npon3BOIHOU K
uccheaoBanuio PyHKIUN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxneane HanOOIBIIETO U

HAaMMEHBLIETO 3HAYEHUS HENPEPBIBHOU

(GyHKIIMU Ha OTpe3Ke

Haxoxnenune HauOOMbIIErO U




HaMMEHBIIETO 3HAaYEHU sl HENPEPBIBHOM
(GYHKIIMY Ha OTpe3Ke

Haxoxxaenue HanOoJbILero u
HAMMEHBILET0 3HAYCHUS HeTPEPhIBHOMN
(GyHKIIMU Ha OTpE3Ke

10

Haxoxxnerne HanOOIBIIETO U
HAaWMEHBLIETO 3HAYCHU S HETIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

11

Haxoxnenne HauOOMbIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HETPEPBIBHOM
(GYyHKIIUHM Ha OTpE3Ke

12

Haxoxnenune HanOopIero u
HAMMEHBIIETO 3HAYCHUS HeTPEPHIBHOMN
(GyHKIIMU Ha OTpe3Ke

13

[TpumeneHnune npou3BOAHOM IS
HaXO0X/ICHUS HAWJIYYIIeTO pelieHus B
MPUKIATHBIX 33/1a4ax

14

[Ipumenenune npou3BOAHOM IS
HAXO0XICHUS HAWJIy4Illero penieHus B
MPUKIAAHBIX 3a/1a4ax

15

[Tpumenenune npou3BOAHOM ISt
OTIPE/ICIICHUSI CKOPOCTH M YCKOPEHUSI
npoiiecca, 3aJ1aHHOT0 GOPMYIION HIIN
rpaguxom

16

[Ipumenenune npou3BOAHOM IS
ONpeAeNICHUs] CKOPOCTU U YCKOPEHU S
npoIiecca, 3aaHHOTO POPMYJION WITH
rpaguxom




17 Kommozumnus ¢pyHKinii

18 Komno3unus gpyHkumii

19 Komnosumms ¢pyakumii

20 ['eomeTpuyeckue 00pas3pl ypaBHEHUM Ha
KOOPJIMHATHOM TNIOCKOCTH

21 ['eomeTpuyeckre 00pas3pl ypaBHEHUM Ha
KOOPJIMHATHOM INIOCKOCTH

99 KonTponwsnas padota: "MccrnenoBanue
(GyHKIHMI ¢ TOMOLIBIO TPOU3BOTHON"

93 [TepBooOpazHasi, OCHOBHOE CBOHCTBO
epBOOOpa3HbIX

5 [TepBo0OpazHbIe IIEMEHTAPHBIX (PYHKIIHI.

4 [TpaBuna HaxoXAEHUS IEPBOOOPA3HBIX

o5 [TepBo0OpazHbIe IEMEHTAPHBIX (DYHKIIHIA.
[TpaBuina HaxoXAEHUS IEPBOOOPA3HBIX

26 Wurerpan. I'eoMeTpu4eCKUil CMBICI
MHTerpaia
Beruncnenue onpenenéHHOro HHTErpaia

27 .
o gpopmyne Herorona-JleiiOuuna

28 Beruncnienue onpenenéHHoOro nHTErpana
no gpopmyne Herorona-JleiiOuuma

29 [IpumeHeHue nHTerpaia s HaXoXKIeHUs
IO MIIOCKUX (UTYD

30 [IpuMmeHeHue nHTerpaia Aas HaX0oXKIeHUs
00BEMOB TEOMETPUUECKUX TEI

31 [Tpumeps! pemenuii audepeHnanbHbIX

YpaBHEHUMU




[Tpumeps! pemeHuit AuQdepeHnanbHbIX

32 o
ypaBHEHU I
Marematnyeckoe MOAETHUPOBAHUE

33 PEANTBHBIX MPOIECCOB C ITOMOIIIBIO
mddepeHIHaTBHBIX YpaBHEHHH

34 KonTponsaas padota: "TleppooOpaznas u
uHTerpan”

35 Tpuronomerpudeckre QyHKIIUU, UX
CBOICTBa M rpaduKu

36 Tpuronomerpuydeckue GyHKIHH, UX
CBOICTBa U rpaduKu

37 Tpuronomerpuyueckue GyHKIHH, UX
CBOIiCTBa U rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOIicTBa M rpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
cBOIicTBa M rpaduKu
OT60p KOpHEN TPUTOHOMETPUUECKUX

40 YpaBHEHHH C TTIOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OTOOp KOpHEH TPUTOHOMETPHIECKUX

41 YPaBHEHHUM C TOMOILBIO
TPUTOHOMETPHUUECKOIN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YpaBHEHHUI C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX

YPaBHEHHUM C TOMOIIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

PemeHrie TpUroHOMETPUUYECKUX

44
HEPaBEHCTB

45 Pemenre TpUroHOMETpUUYECKUX
HEPaBEHCTB

16 Pemenrne TpUTOHOMETPHUUECKIX
HEPaBEHCTB

47 Pemienrne TpUroHOMETPUYECKIX
HEPaBEHCTB
KonTpoasHas padota: "I paduku

48 TPUTOHOMETPUYECKUX (PYyHKIUH.
TpuronHomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IBI PEIICHHS
MOKa3aTeNbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PELICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IBI PELICHHS
[IOKa3aTeNIbHbIX HEPABEHCTB

59 OcHOBHBIE METOIbI PELICHHS
IIOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELICHUS
JOrapu(MUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IbI PELICHUS
JOTapu(MUUECKUX HEPABCHCTB

55 OcHOBHBIE METO/IbI PELICHUS
JOTapu(PMUUECKUX HEPABEHCTB

56 OCHOBHBIE METOIBI PELICHUS

norapu(MUUECKUX HEPABEHCTB




OcHOBHEIE MCTO/bI PCHICHU S

> UppanroHaTbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELICHUS
UppanvoHAIBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PELIICHUS
UppanroOHATBHBIX HEPABCHCTB
60 OCHOBHBIE METO/IBI PELIICHUS
UppanroOHATBHBIX HEPABCHCTB
61 ['padmyeckre METOABI peLICHHS
UppalMOHATBHBIX YPABHCHU I
62 I'paduueckre MeToabl pelieHus
UppalMOHATBHBIX YPABHCHU I
63 ['paduueckre METOBI peICHHUS
[I0Ka3aTeIbHbIX YPABHEHUN
64 ['paduueckre MeTObI peIeHUs
MIOKA3aTEbHBIX HEPABEHCTB
65 I'paduueckre MeTOIbI peLICHHS
Jorapu(MHYECKUX YPaBHEHUN
66 ['padmyeckre METOMBI peIiCHUS
Jorapu(MUIECKUX HEPABEHCTB
67 ['padmyeckre METOMBI peIeHUs
Jorapu(MUYECKUX HEPABEHCTB
['padmyeckre METOMBI peleHUs
68 MOKA3aTEeNbHBIX U JIOTAPH(PMIICCKIX
YpaBHEHU I
I'paduaeckre MeTombI pelieHUs
69 MOKa3aTEeNbHBIX U JIOTAPH(MUIECKIX

YpaBHEHUMU




70

I'paduyeckre METOABI pelieHUs
MOKA3aTEeNLHBIX U JIOTAPH(PMHUICCKIX
HEPaBCHCTB

71

I'paduueckre MeToAbI peleHus
MOKA3aTEeNFHBIX U JIOTAPH(PMIICCKIX
HEpPaBEHCTB

72

KontponbHas pabora: "UppannonanbsHeie,
MOKa3aTeNbHbIE U JIOTapu(PMUIECKIE
HEpaBeHCTBA"

73

Kowmmnekcusie yncna. Anredpanyeckas u
TpUTOHOMETpHYEcKasi (opMbl 3amucu
KOMILJIEKCHOTO 4ucia

74

Kommekcubie uncna. Anredpandeckast 1
TPUTOHOMETpHYECKast (POPMBI 3arucu
KOMIIJIEKCHOTO 4HClIa

75

Apudmernueckre onepanuu c
KOMIUIEKCHBIMU YU CIIaMH

76

Apudmernueckie onepanuu c
KOMIUIEKCHBIMU YU CITaMH

77

N300pakeHre KOMITJIEKCHBIX YKCcel Ha
KOOPJIMHATHOM TJIOCKOCTH

78

N300pakeHre KOMIUICKCHBIX YHCeT Ha
KOOPJIMHATHOM TNIOCKOCTH

79

®dopmyna Myaspa. Kopuu N-oii crenenu
13 KOMILIEKCHOTO YHclia

80

®dopmyna Myaspa. Kopuu n-0ii crenenu
13 KOMIUIEKCHOTO 4HClia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCEJI JJIsA




pemeHns GU3NIECKUX U TEOMETPUUECKIX
3a/1a4

KonTponbHas padora: "KomriekcHbie

82 |
ypcia

83 Harypanbhble u nensie yucia

84 HarypanbHble u 11€1b1€ yncia

85 [TpuMmeHeHne TPU3HAKOB AETUMOCTH
LIEJIBIX YK CET

86 [IpumeHeHne TpU3HAKOB AETUMOCTH
LIEIBIX YK CET

87 [IpumeHeHne TpU3HaKOB AETUMOCTH
nensix yncen: HOJ u HOK

88 [TprMeHeHue TPU3HAKOB ACTUMOCTH
nenbix uncen: HOJl u HOK

89 [TppmMeHeHue MpU3HAKOB ACTUMOCTH
IEJIBIX YHCEIT: OCTATKU 110 MOTYITIO

90 [IpumMeHeHne MpU3HAKOB JCIIUMOCTH
I[EJIBIX YHCEII: OCTATKU 110 MOTYITIO
[TpuMeHeHNE TPU3HAKOB ACITUMOCTH

91 EJIBIX YHCell: anropuT™ EBKnaa mis
peleHus 3a7a4 B [EJIbIX Yrciax

92 KonTponbHas padora: "Teopust menbix
yucen"
CucreMa U COBOKYITHOCTh YPaBHCHUH.

93 PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-
CIEACTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHECHHH.

PaBHOCHUIBEHEBIE CHCTEMEBI 1 CHCTEMBI-




CIICACTBH A

95 OcCHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
COBOKYITHOCTEH pallMOHAJIBHBIX YPAaBHECHUU

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEN HUppallMOHAIBHBIX
YpaBHEHU I

OCHOBHBIC METO/IBI PEIICHHS CHCTEM U
97 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YPaBHEHU I

OCHOBHBIE METOIBI PELICHHS CHCTEM H
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHU

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
99 COBOKYITHOCTEH Jorapu(MUUECKIX
YpaBHEHU I

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
100 COBOKYITHOCTEH JIOTapru(MUIECKIX

YpaBHEHUU

[IpuMeHEeHuEe CUCTEM K PEIICHHIO
MaTeMaTUUYECKUX 3aad U 3334 U3

101 pa3IUYHBIX 00JaCTe HAyKl U peaIbHOU
KHU3HU, MHTCPIPECTALNA TOJTYYCHHBIX
pE3yNIbTaTOB

[IpuMeHeHHEe CHCTEM K PEeIIeHUT0
MaTeMaTHYeCKUX 3aJay 1 3aJa4 U3

102 pa3nUyYHbIX 00JIacTell HAYKH U pealibHOM
KU3HU, THTEPIPETAIUS TOTyIeHHBIX
pE3yNbTaToB




IIprMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJa4d U3

103 Pa3TUYHBIX 00JIACTEH HAYKH U PEabHOM
KU3HU, UHTEPIIPETAIUS TOJTyIeHHBIX
pe3yabTaToB
KontponbsHas padora: "Cucrembl

104 paIMoOHANBHBIX, UPPAIlUOHAIBHBIX
MOKa3aTeIbHBIX U JIOrapu(MUUYECKUX
ypaBHEHHMIT"

105 PanunonanbsHbIe ypaBHEHUS ¢ TapaMeTpaMu

106 PannonansHbie HEpaBEHCTBA C
napaMeTpamu

107 PanmonanpHBIE CHCTEMBI C TTApaMETPAMHU

108 HppanmonanbHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMH

109 HppanronanbHbIE CUCTEMBI C
napaMeTpamu

110 [TokazarenpHbIE ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHEHMUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapumudeckue CUCTEMBI C
napameTpamu

114 TpuronomeTprieckre ypaBHEHHUS C
napamMeTpamu

115 Tpuronomerprueckre HEpaBeHCTBA C

napaMeTpamu




116

TpUrOHOMETPUYECKNE CHUCTEMBI C
napaMeTpamu

117

Iloctpoenue u uccienoBanue
MaTEMATUYECKUX MOJIENIEH peaIbHBIX
CUTYyallM} C TOMOIIBIO YPAaBHEHHUM €
rapaMerpamu

118

[TocTpoenue u uccinenoBaHue
MaTEMaTUUYECKUX MOJIENEeH peaqbHbIX
CUTYaIluii C TOMOIIBIO CHCTEM YpaBHEHUMN
C mapamMeTpaMu

119

ITocTpoenue u ucciaenoBaHue
MaTeMaTUUYECKUX MOJIENIEN pealbHbIX
CUTYaluii C TOMOUIBIO CHUCTEM YpaBHEHUN
C rmapameTpaMu

120

KonTponbHas padora: "3agaun c
napamerpamu"

121

[ToBTOpenue, o6o0IICHNE,
crucTeMaTu3anus 3HaHuil: "YpaBHeHU"

122

[ToBTOpenue, o0o0IICHNE,
cHUcTeMaTu3alus 3HaHu: "YpaBHeHU"

123

[ToBTOpEeHmE, 06001ICHME,
cucremMaru3anus 3HaHui: "YpaBHeHU L.
Cucremsl ypaBHEeHU "

124

[ToBTOpenue, 0600IICHNE,
cucremarusanus 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, o600IICHNE,
cucremarusanus 3Hanui: "HepaBencrsa"

126

[ToBTOpenue, 0600ITIECHNE,




cucremaru3anus 3Hanuil: "HepaBencrtna"

[ToBTOpenue, 0600IICHNE,

127 cucremaru3anus 3Hanuii: "TIponsBoanas u 1

e€ npumeHeHue"
OBTOpEHHE, 0000IIcHNE
I1 , 0000 ,
HCTeMaTH3aIis 3HAHWMN: W3BOJIHAS U

128 CHUCTEeMaTH3a 3Ha "TIpousBoaHA 1
e€ npumeHeHue"
[ToBTOpenue, 00o0IIEHNE,

129 cucremarusanus 3Hanui: "IlponzsogHas u 1
e€ npuMeHeHue"
[ToBTOpenue, 0600IIEHNE,
CHCTEMaTH3aI 1Sl 3HAHWM: Terpall M ero

130 "Un 1
npuMeHeHue"

131 [ToBTOpEeHMEe, 06001ICHME, 1
cucreMaru3anus 3HaHui: "Oyakiun"

132 [ToBTOpEeHue, 06001eHME, 1
cucreMaru3anus 3HaHui: "Oynkun"

133 [ToBTOpenue, 06001eHME, 1
cucremaru3anus 3Hanuil: "Oynkinun"

134 HroroBast koHTpoJibHAs paboTa

135 HtoroBast KOHTpOJIbHAS paboTa

136 [ToBTOpEeHME, 06001IICHME, 1
cucTeMaTHu3aIus 3HaHUHN

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBHOI ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsieMmble mpeIMeTHbIE Pe3yJabTATHI 0CBOEHUSI OCHOBHOI
NpPOBePSIeMOro .
0o0pa3oBaTeJIbHOI MPOrPaMMbI CpeIHEro 001ero 00pa3oBaHusi
pe3yJbTaTa
1 Urcna 1 BRIYMCIEHUS
11 OnepupoBaTh MNOHATHUSIMHU: PANMOHAIBHOE W JEHCTBUTEIBHOE YHCIO,
' OOBIKHOBEHHAs U IECATUYHAS IPOOb, TPOIICHTHI
12 BemmonsaATe  apuMeTHuecKkue — omepanud ¢ pPalHOHAIBHBIMH |
' JNEHCTBUTEIBHBIMU YU CIAMH
13 BeimonHaTs mpubarkEHHBIE BEIYMCICHUS, HCIIONB3Ys MPaBUIa OKPYITICHUS,
' JIeNaTh MPUKUIKY U OI[EHKY pe3ylbTaTa BHIYMCICHUM
OnepupoBaTh MOHATUSAMH: CTENEHb C IEJNbIM IOKa3aTeleM, CTaHJapTHas
14 dopMa 3amucHu JCHCTBUTENBHOIO 4YHCIA, KOPEHb HATypallbHOM CTEINEeHH;
' MCIIOJIb30BATh MOAXOANIyI0 (HOpMy 3amUCH ACHCTBUTENBHBIX YUCEN IS
peleHHs] TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JAaHHBIX
OrnepupoBaTh MOHATUSAMH: CHHYC, KOCHHYC U TAaHTEHC IPOU3BOJIBHOTO YIJIa,
1.5 UCIONB30BAaTh  3alUCh  NPOM3BOJILHOTO  yIia  yepe3  oOpaTHbIe
TPUTOHOMETpHUECKUE QyHKIUH
2 VYpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHSATUSIMH: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, LIEINOE,
2.1 parMoHaIbHOE, HUpparuoHaIbHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPHUECKOE ypaBHEHHE
99 BeimonusTe ipeoOpa3oBaHus TPUTOHOMETPUUECKUX BHIPAKEHUH W pelaTh
' TPUTOHOMETPUUECKUE YPAaBHEHUS
BrimonHsaTe npeoOpa3oBaHus LENBIX, PAIIMOHATBHBIX U HPPAIMOHATIBHBIX
2.3 BBIDQKEHUN U pelaTh OCHOBHBIC THIBI IENbIX, PAIMOHAIBHBIX H
MPPaLMOHATIBHBIX YPABHEHUH 1 HEPABEHCTB
24 [lpuMeHsTh ypaBHEHHS M HEPAaBEHCTBA MJISl pEUICHUS MaTeMaTHYECKHX
' 3a7a4 W 3a/1a4 U3 Pa3IMIHBIX 00JIaCTel HAYKH U PeaTbHOM KU3HHU
MopaenupoBaTh peanbHblE CHUTyallUM Ha S3bIKe ajreOpbl, COCTABJATH
2.5 BBIPXCHUS, YpaBHEHUs, HEPABEHCTBA IO YCJIOBHIO 3aJlau, HCCIEIOBATh
MOCTPOEHHBIE MOJIENTU C UCIIOJIb30BAHUEM amapara ajareOpbl
3 OyHKIMH U TpaduKa
OrnepupoBaTh MOHATHAMHU: QYHKIHS, CIOCOOBI 3a1aHusl (QyHKIIUHU, 00IaCTh
3.1 ONpe/eNeHUsT M MHOXECTBO 3HadeHM ¢QyHkuuu, rpaduk QyHKINH,

B3aUMHO 0OpaTHbIE (YHKIITUU




OnepupoBaTb NOHATUAMH: YETHOCTh M HEUYETHOCTh (DYHKIUH, HYIH

32 (GYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduku QyHKIUN A7 peleHns] ypaBHEHU N
34 Ctpouth U yuTaTh rpauKu TUHEHHON (QyHKIMHU, KBaIpaTUUHON (QYHKLIHH,
CTENEHHOHN (YHKIMH C LENbIM IT0Ka3aTeleM
HcnonbzoBath rpaduku  (QyHKIMHA 1715 HMCCIEAOBAaHUS IPOLIECCOB U
3.5 3aBUCHMOCTEH TIpH peImieHWW 337a4 W3 JPYruX y4eOHBIX MPEIMETOB W
peanbHOM KU3HH, BRIpAXKATh (POPMYJIaMH 3aBUCHMOCTH MEKIY BEINYMHAMH
4 Hauvana maremarndeckoro aHaausa
41 OnepupoBaTh MOHSATHIMHU: IOCIEAOBATEIBHOCTh, apu(MeTHdYecKas H
' TEOMETPUYIECKasl TPOTPECCHH
49 OnepupoBaTh MOHSATHSIMHU: OECKOHEYHO YOBIBAIOIAsi TE€OMETpUYECKas
' porpeccusi, CcyMMa OECKOHEYHO YObIBAIOIIEH I'€OMETPUYECKOW MPOrpeccuu
4.3 3aaBaTh NOCIEA0BATEIBHOCTH PA3INUHBIMU CIIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA IOCIEAOBATEIIBHOCTEH M MPOIPECCUN  JIA
pelLeHUs pealbHbIX 331a4 MPUKIAJHOTO XapaKrepa
) MHosxecTBa U J0THKa
5.1 OnepupoBaTh MOHSATUSMHU : MHOKECTBO, OIlEpAllMU HAJl MHOKECTBAMU
Hcrionb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapaTr Ui ONUCAHUs
5.2 peabHBIX MPOIECCOB U SABJICHUM, IPU PELICHUH 33734 U3 JAPYTHX yueOHBIX
pPEIMETOB
53 OnepupoBaTb  NOHATHUSMHU:  OIpeNeNeHUe, TeopeMmMa,  CJeJCTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon
IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI 0CBOE HUsI OCHOBHOIA
NpoBepPsieMOro .
00pa3oBaTeJIbHOI MPOrPpaMMbl CpeIHEro 001ero 00pa3oBaHust
pe3yJbTaTa
1 Yucna ¥ BEIYUCICHUS
OnepupoBaTh MOHSATHUSIMU: HATypalbHOE, IEJI0€ YHCIO; HCIIOJIb30BaTh
11 OPU3HAKU JETMMOCTH LEJIbIX YHCeN, Ppa3loKEeHHWE YHUCiIa Ha HPOCThIe
MHOKUTEIN IS peIIeHUs 3a71a4
1.2 OnepupoBaTh NOHATHEM: CTENIEHb C PALIMOHAIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh NOHATUSMU: JorapudmM ducia, IECATUUHBIE U HaTypalbHbIE
Jorapu(mbl
2 VYpaBHEHUS U HEPAaBEHCTBA
[lpumensaTs cBOWCTBA CTENEHHM Ui I[pPeoOpa3oBaHMsS  BBIPAKECHUI,
2.1 OTIEPUPOBATh TOHATHSAMH: TIOKA3aTeJIbHOE YpaBHEHHE M HEPABEHCTBO,

peliaTb OCHOBHBIC THUIIBI ITOKA3aTCIIBHBIX ypaBHCHI/Iﬁ U HCPABCHCTB




BeimonsaTe  mpeoOpa3oBaHMs  BBIPAKEHUN, COAEpXKALMX JOTapuQMmBbl;

2.2 ONepUpPOBaTh MOHATUAMU: JIOrapu(PMUUECKOE YpaBHEHHUE U HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(MUUYECKUX YPAaBHEHHUI 1 HEPABEHCTB
2.3 HaxoauTth perieHust npocTelmx TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSIMHU: CUCTEMA JTMHEHHBIX YPaBHEHUN U €€ PEIICHUE;
2.4 UCII0JIb30BaTh CUCTEMY JUHEUHBIX YpaBHEHUN Ui PEIICHUS TPAKTHUYECKUX
3aj1a4
95 HaxomuTth pemeHust mpoCTEUIIMX CUCTEM U COBOKYITHOCTEH PalliOHAaJIbHBIX
' YpaBHEHMI 1 HEPaBEHCTB
MogaenupoBarh peajbHble CHUTYallUM Ha S3bIKe anreOpbl, COCTaBJIAThH
2.6 BBIPAXKEHMS], YPABHEHHS, HEPaBEHCTBA M CUCTEMbI 10 YCIOBHIO 3a/layd,
M CCIIEI0BATh MOCTPOEHHBIE MOJIENIN € UCII0JIb30BAaHHUEM alllapaTa ajareopsl
3 OyHKIMY U Tpaduku
OnepupoBaTb HOHATUAMHU: TepuoaMYecKass (QYHKUHS, IPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (QYHKIHH, HauOoOJblee WU
' HauMEHbIee 3HAYCHUS (QYHKIMH Ha MPOMEXYTKE; MCIONb30BaTh UX VIS
ucclieioBaHus QyHKIMH, 3aJaHHON rpadukoM
OnepupoBaTh MOHATUSAMH: TpaUKU MOKA3aTEIbHOM, JIorapu(MUUIECKOd U
3.2 TPUTOHOMETPUYECKUX (PYHKIMI; wW300pakaTh WX Ha KOOPAMHATHOMU
IIJIOCKOCTH U UCTIOJIB30BATh JUIsl PELLIEHUs] YpPAaBHEHUN U HEPaBEHCTB
33 N300paxkaTh Ha KOOPAMHATHOW MJIIOCKOCTU IpaduKu JIMHEHHBIX ypaBHEHUM
' Y UCII0JIb30BATh UX JJIS PEIICHUS] CUCTEMBI JIMHENHBIX YpaBHEHU I
3.4 Hcnonp3oBaTh rpaguku (QyHKOUMNA I8 MCCIEAOBAaHUS IPOLECCOB MU
' 3aBHCUMOCTEH U3 APYTHX YU€OHBIX JUCHUTLINH
4 Hauana maremaTtuyeckoro aHajinsa
OnepupoBaTh NOHATUSAMU: HEMPEPbIBHAS QyHKIU S, TPOU3BOAHAS (QYHKLUH;
4.1 UCIIOJIb30BaTh T€OMETPUUECKUM M (U3UYECKUH CMBICT MPOM3BOAHOM UIs
peleHus 3ana4y
49 HaxomuTh  mpou3BOJIHBIE  BJIEMEHTAPHBIX  (QYHKUMI,  BBIYUCIATH
' IIPOM3BO/IHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO (yHKIIUI
Hcnonb3oBaTh ~ HNPOM3BOJAHYIO  JUId  HMCCleloBaHUsA  (QyHKUMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHSATh PE3yNbTaThl MCCIEIOBAaHUS K
MOCTPOEHUIO TpauKoB
44 Hcnonp30BaTh NMPOU3BOIHYIO ISl HAXOXKACHUS HAWIIYYlIero pEeUieHUs B
' MPUKIAJHBIX, B TOM YHCJIE COLUAIbHO-I)KOHOMUYECKUX, 3a7adax
45 OnepupoBaTb MOHATUAMH: IEepBOOOpa3Hasi W HHTErpaj; IOHUMATh
' reoMeTpuYecKuil 1 (pU3NYECKHil CMbICT MHTErpaia
46 HaxonuTh nmepBooOpasHble 3J€MEHTApHBIX (YHKIUH, BBIYUCIATE HHTETpal
' o gopmyite Herorona — JleitOuuia
4.7 Pemate npuxinagHbie 3a1ayu, B TOM YHCIIE COLUAIbHO-3KOHOMUYECKOIO U

(u3rYecKOTO Xapakrepa, CpeCTBAMU MaTEeMaTHYECKOrO aHaIn3a







IMTPOBEPAEMBIE 3JIEMEHTBI COOAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPRaHUSA

Kon
1 UYucna v BRIYUCICHUSA
Pannonanpupie  uncna. OOBIKHOBEHHBIE M JECSATUYHBIE JpoOM, MPOLEHTHI,
11 OCCKOHEYHBIC MEPUOANICCKUE TIPOOH. ApU(PMETHICCKUE OTIepaIluy ¢ PAIIHOHATLHBIMH
' YHClIaMU, TPeoOpa30BaHUsl YUCIOBBIX BhIpakeHuil. [[puMenenue nqpobeii v mporeHToB
JUISL pellieHU sl PUKIAJHBIX 33/1a4 U3 PA3TMYHbBIX OTpaciiell 3HaHUI U peabH Ol KU3HU
JeiicTBuTenbHBIC ynca. PalmoHanbHbIE U UppAIIMOHAIBHEIE YKcTa. ApUPMETHIECKUE
1.2 | omnepanuu c AeWCTBUTENbHBIMU uuciaamu. [IpuOmuxEHHBIE BBIYMCIEHUS, MpaBHIIa
OKPYITICHU S, TIPUKHJIKA ¥ OIICHKA PEe3YJIbTaTa BHIYUCICHUN
Crenenb ¢ 1iensiM mokazareneM. CtanaapTHas Gopma 3amuc ASMCTBUTEIBHOTO YU CIA.
1.3 | Hcmonw3oBaHue momxojsmel (OpMBI 3aUCH JACHCTBUTENBHBIX YHCEI JJIS PEICHUS
MPaKTUYECKUX 3a7ad U TMPEJICTaBICHUS JaHHBIX
14 Apudmerndecknii KopeHb HaTypalbHOW cTerneHu. JlelicTBus ¢ apu(MeTHUECKUMU
' KOpPHSIMHU HaTypaJbHOU CTEEHU
15 CuHyc, KOCMHYC M TaHICHC YHCIOBOTO apryMeHTa. ApPKCHHYC, AapKKOCHHYC,
apKTaHTeHC YMCIOBOTO apryMeHTa
2 VYpaBHEHUS U HEpaBEHCTBA
2.1 ToxnaecTBa ¥ TOKICCTBEHHBIC MTPEOOPa30BaHUS
29 [IpeoOpa3oBaHuEe TPUTOHOMETPUUECKUX BhIpaskeHU . OCHOBHBIEC TPUTOHOMETPUUECKIE
' dopMmyisI
53 VYpaBHeHUEe, KOpeHb YypaBHeHHUs. HepaBeHcTBO, pelieHHEe HepaBeHCTBA. MeToj
' MHTEPBAJIOB
2.4 | Pemenue nenbix u IpoOHO-pALIMOHATBHBIX YPaBHEHHI 1 HEPABEHCTB
2.5 | Pemenue uppalnmoHalbHbIX YpaBHEHUN U HEPABEHCTB
2.6 | PemeHue TpUTOHOMETPUYECKUX YpaBHEHU U
57 [IpuMmeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUIO MaTEMaTHYEeCKUX 3a/1a4 U 3a/1a4 U3
' pa3nUyUHbIX 00JIacTell HAyKH U peaibHOM KU3HU
3 OyHKIUU U TpaduKu
31 Oyukuus, cnocodsl 3amaHus QyHkuuu. ['paduk ¢yaknuu. BzaumHO o0OpatHBIE
" | dynxuun
3.9 OOmacte ompeneneHuss W MHOXKECTBO 3HaueHU ¢yHkuuu. Hynmu dyHKIuu.
' [IpomesxyTku 3HaKonocTosHCTBA. YETHBIE U HEUETHBIE QyHKIUU
3.3 Crenennas QyHKIUS ¢ HATYpaJbHBIM M IEJBIM TTOKa3zaTeneMm. E€ cBoiicTBa U rpaduk.




CaoiicTBa u TpauK KOpHA N-0if CTereHn
3.4 TpuroHomeTpudeckass OKPYKHOCTb, OIpEACICHUE TPUTOHOMETPUYECKUX (PYHKIIUN
' YU CJIOBOTO apryMEHTa
4 Hauana maremaTuyeckoro aHanmsa
41 INocimemoBaTENIbHOCTH, CIIOCOOBI 3aJaHMs IIOCIIENOBAaTeNbHOCTEHl. MOHOTOHHEIE
' MOCIIEeZI0BAaTETbHOCTH
Apudmerndeckass H  TeoOMeTpHYecKass Tmporpeccuu. beckoHeuHo  yObIBaroIas
4 reoMmerpudeckass mporpeccus. Cymma OECKOHEUHO YOBIBAIOIICH T'€OMETPHUUYCCKON
' nporpeccuu. DopMyna CIOXKHBIX HPOLEHTOB. lcrnosb30BaHWE MPOrpeccuu Jyis
pellieHUs peaTbHBIX 33/1a4 MPUKIAIHOTO XapaKrepa
5 MHoOxecTBa U JIOTUKA
MHoxecTBO, omepanuu Haja MHoXecTBamu. Jluarpammsl Oiisiepa — BenHa.
5.1 | IlpumeHeHUE TEOPETUKO-MHOXKECTBEHHOTO ammapara JUisi OINHCAHUsS peabHbIX
MPOLIECCOB U SIBIICHUM, IPU PELICHUH 33]]a4 U3 JPYruX ydeOHbIX MPEAMETOB
5.2 | Omnpenenenue, Teopema, CIeICTBUE, JOKA3aTEIBCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT CO/Ie PKAHUSA
1 Uucna v BEIYUCIECHUS
1.1 Hatypanbubie u niensie yncna. [lpu3znaku JenuMoCTy LEbIX YU Ce
1.2 Crenenb ¢ palluoOHaIbHBIM MTOKa3aTeneM. CBOWCTBA CTENIEHU
1.3 Jlorapudm uucna. JlecsTuuHbie U HaTypaJlbHbIE JOTApHU (MBI
2 VYpaBHEeHUs 1 HEpAaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpaKEHUM, COEPKAIMX JIOTAPUPMBbI
2.2 [Ipeo6pazoBanue BEIPAKEHHUH, COACPKAIMX CTEIMEHH C PAIlHOHATBHBIM ITOKa3aTeIeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [lokazaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHS U HEPaBEHCTBA
26 CucreMbl TUHENHBIX ypaBHEHUH. Pelllenre NpuKiIaHbIX 33/1a4 ¢ TOMOIIIBIO CUCTEMBI
' JIMHENHBIX ypaBHEHU N
2.7 CucreMbl 1 COBOKYTHOCTH PallMOHAJIbHBIX YPABHEHU U HEPABEHCTB
28 [IpuMeHeHnne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUUECKUX 3a/1a4
' Y 3aJ1a4 U3 Pa3InyHbIX 00JacTel HayKu M peaibHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkius. Ilepuonnueckne Qynkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl U MUHUMYMbI (yHkuuu. HaumOosbllee W HauMeHbllee 3HAYCHHE
(GyHKUIHMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIMU, X CBOWCTBA U rpaduKu




3.3 INokazarenbHas U jorapupmMuyeckass QyHKIUU, UX CBOWCTBA U TpaduKu
3.4 Hcnionb3oBanue rpa¢ukoB (yHKIUH JUIS pelieHus ypaBHEHUH U IMHEHHBIX CUCTEM
Hcnonw3zoBanue rpadukoB QyHKIH 151 HCCIIEAOBAHMUS IPOIIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbI€ BO3HMKAIOT MpH pEIIeHUU 3a7ad M3 APYrUX Yy4eOHBIX INpPEAMETOB U
peabHOM )KU3HU
4 Hauana maTemaTnueckoro aHaiamsa
4.1 HenpepbiBHble QyHKIIMU. MeTOa HHTEPBAJIOB /71l PELLICHUS] HEPaBEHCTB
4.2 IIpousBonnas gynkuuu. ['eomerpuueckuii U GU3MUECKUI CMBICI TPOU3BOJHON
43 [lpousBonHbie 3JeMEHTAapHbIX GyHKIHH. DOpMylbl HaXOXKICHHS MPOU3BOIAHOMN
' CYMMBI, IPOM3BEICHUS U YaCTHOTO (PYHKLIMH
[lpumeHeHne MNPOU3BOMHOM K HCCIENOBAHUIO (YHKIMH Ha MOHOTOHHOCTh H
4.4 KcTpeMyMbl. HaxoxaeHue HauOOJBIIEr0 M HAaWMEHBINETO 3HAaueHWs (PYyHKIIUM Ha
OTpe3Ke
[IpuMeHeHne TPOM3BOAHON I HAX0XKJCHHUs HAUJIy4IlEero PEleHUs B MPUKIATHBIX
4.5 3ajjayax, JUIsl ONPENENIEHUs] CKOPOCTH IIpollecca, 3aJaHHOro (opMylnod WM
rpagukom
4.6 IlepBooOpazHas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuyeckuii 1 U3NYeckuii cMbici. Beluncienue nHTErpaia mo

¢dopmyne Herotona — JleiiOHuna




ITPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUSI OCHOBHOI OBPA3OBATEJIBHON ITPOTPAMMBI CPEJTHEI'O
OBIIEI'O OGPA30BAHUA

Kon
MpOBE PsIeMOTO
TpeOOBaHUsI

IIpoBepsieMble TPeGOBAHNS K MPeIME THBIM Pe3yJIbTaTaM 0CBO€HHS
OCHOBHOI1 00pa3oBaTeJ/IbHOI MPOrpaMMbl CpeHEro 001ero
o0pa3oBaHus

Brnanenue wmerogamMu J10Ka3aTeNbCTB, AITOPUTMaMM pELICHUs 3ajady;
yMeHue GOpMyIHpOBaTh M OMNEPUPOBATH MOHSATUSIMH: OIpEesieHUE,
aKCHOMa, TeopeMa, CIEICTBHE, CBOWCTBO, IPHU3HAK, J0KAa3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKH; MPUMEHSTh HX; yMEHHE (HOPMYIHPOBATH
o0paTHOE€ M TPOTUBOIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HMCIOJIb30BaTh METOJ ~MaTeMaTH4eCKOM HWHIYKIIUU;
IPOBOJIUTH JIOKA3aTEIbHBIE PACCYKJIEHUS MIPU PEILICHUH 3a]a4, OLlEHUBATh
JIOTMYECKYI0  MPAaBUJIBHOCTh  PAcCY)KICHUH; YMEHHME ONEpUpPOBATH
MOHSATUSMHU: MHOXECTBO, MOJMHOKECTBO, ONEpalMi HajJ MHOXXECTBaMU;
YMEHUE  HCIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Julst
OMMCaHUs PeabHbIX MPOIECCOB U SBJICHUN U MPHU PELICHUH 3a/1a4, B TOM
YyHCle U3 APYruX y4eOHBIX MPEAMETOB; YMEHUE ONEepUPOBATh MOHATHSAMMU:
rpad, cBs3HBIN rpad, AepeBo, LUK, Ipad Ha MIOCKOCTH; YMEHHE 3a/1aBaTh
U OMHCHIBATH Tpadbl PasTMIHBIMU CIIOCOOAMH; HCIIONIB30BaTh Tpadbl MpH

peleHUH 3a1a4

YMeHue onepupoBaTh MOHATHUSMH: HaTypaJlbHOE YHCIIO, ILIEJI0€ YHCIIO,
CTETICHb C LIEJIBIM MOKa3aTesieM, KOpeHb HaTypaJlbHOW CTENEHH, CTETICHb C
palMOHATIBHBIM ITOKA3aTeNeM, CTEIEHb C JICHCTBUTEIFHBIM IOKa3aTeleM,
jJorapuM 4MCIa, CHHYC, KOCHMHYC M TAaHICHC IPOU3BOJBHOIO YHUCIA,
OCTaTOK IO MOJYIIO, PAallMOHAIBHOE YHCJIO, HPPAIHOHAIBHOE YHCIIO,
MHOXECTBA HATYPAJIbHBIX, LEJbIX, PAalMOHAIBHBIX, JCHCTBUTEIBHBIX
YuCel; YMEHUE UCIIO0Ib30BaTh NPU3HAKU AETMMOCTH, HAUMEHBIIMN OO
JeTUTeNs W HauMeHbllee oO0Iiee KpaTHOe, alroputM EBkmnaa mnpu
pELICHNHN 3a7a4; 3HAKOMCTBO C Pa3lMYHBIMH MO3UIIMOHHBIMU CHCTEMaMu
CUHUCIICHH S, YMEHUE BBITIOJIHSATH BEIYMCICHHE 3HAaYEHUH U TIpeoOpa3oBaHus
BBIPAXEHHUI CO CTENMEeHs MU M Jorapugmamu, npeoOpazoBaHusi JpOoOHO-
pallMOHANBHBIX ~ BBIPOKEHUH; yYMEHHE  OIEPUPOBATH  TOHSTHUSMHU:
[IOCIIEI0BATEIbHOCTb, apU(METHYECKasi IPOrPEeCcCHs, TeOMETpHUYECKas

nporpeccusi, OECKOHEYHO YOBIBAIOLAS TEOMETPHYECKas IPOrpeccus;




YMEHHUE 3aJaBaTh IIOCIEAOBATEIBHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYpPEHTHBIX (OPMYJI; YMEHHE ONEPUPOBATH MOHITUAMH: KOMIUIEKCHOE
YHUCIIO, CONPSHKEHHBIE KOMIUJIEKCHBIE 4YHCIa, MOAYIb M  apryMEHT
KOMIUJIEKCHOTO ~ 4Yucia,  ¢dopMa  3alUCH  KOMIUIEKCHBIX — YHCeN
(reomeTpuueckasi, TpPUTOHOMETpUYECKass M  anreOpanveckas); YMETh
MPOU3BOAUTH apUPMETHUYECKUE JAEHCTBHUS C KOMIUIEKCHBIMH YHCIAMU;
HPUBOJUTH IPUMEPHI UCHOJB30BAHUS KOMIUIEKCHBIX YMCENl; OIEpUPOBATh
NOHATHAMM: Marpupa 2x2 u  3x3, onpenenurenb  MaTpULbL,

I‘GOMeTpI/ILIGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHue OIepupoBaTh IOHATUSAMH: PAllMOHAIBHBIE, WPPALMOHAJIBHBIC,
NoKa3aTeJabHble, CTENEHHbIE, JIOrTapu(PMUYECKue, TPUTOHOMETPUUYECKHE
YPaBHEHHsI W HEPABEHCTBA, HUX CHCTEMBI; YMEHHME OIEPUPOBATH
HNOHATUAMHU: TOXJAECTBO, TOXJIECTBEHHOE IpeoOpa3oBaHUe, YpaBHEHUE,
HEpPAaBEHCTBO, CHCTEMa YPABHEHUNW M HEPABEHCTB, DPAaBHOCUIIBHOCTb
YPaBHEHUM, HEPAaBEHCTB W CHCTEM; YMEHHE pEIlATh YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBbl C IIOMOLIBIO PA3IMYHBIX IPUEMOB; DPELIATH
YpaBHEHUs, HEPABEHCTBA U CHUCTEMbl C I1apaMeTpoOM; IPUMEHSATh
YPaBHEHUsI, HEPABEHCTBA, MX CHUCTEMBbI JUIsl PEIICHUS MaT€MaTHYeCKUX

3a7a4 W 3a]1a4 U3 Pa3IMIHBIX 00JIacTel HAYKH U PeaTbHOM KU3HHU

YMmeHue omnepupoBaTh MOHATUAMU: (yHKUHMS, YETHOCTb (QYHKIIUU,
HEepPUOAUYHOCTh (YHKIUHU, OTPAaHUYEHHOCTb (PYHKIHH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIMHM, HauOoJblllee M HaUMEHbIEe 3HAYCHUS
(GyHKIMM Ha TPOMEXKYTKE, HempepblBHAs (DyHKIUs, aCUMITOTHI rpaduka
GyHKUMM, IIepBas U BTOpas NMPOMU3BOAHAS (PYHKLHMH, F€OMETPUUYECKUN U
¢usnyeckuil CMBICT TPOU3BOJIHOM, IepBOOOpasHas, ONpeaeaEHHbIN
UHTETpal, yMEHHE HAXOAWTh AaCUMIITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIUMCIIATE ~ IIPOM3BOJHBIE  CYMMBI, HPOWU3BEIEHHS, YaCTHOIO U
KOMIIO3UIUN (YHKLIMH, HAXOIUTh ypaBHEHHE KacaTelIbHOM K Trpaduky
(GYHKIMHM; YMEHHE HAaxOIUTh MPOM3BOAHBIE JIIEMEHTAPHBIX (YHKLHIA;
YMEHHE MCHOJb30BaTh MPOU3BOJHYIO Ui MCCIEAOBaHUsA (QyHKIUH,
HaxXoUTh HauOOJbIIME M HAaUMEHbIME 3HAYeHUs (YyHKIUH; CTPOUTh
rpa@uky MHOTOWIEHOB C HCIIOJIb30BaHMEM arapara MaTeMaTH4ecKOro
aHauu3a; IMPUMEHATh IMPOU3BOAHYIO [UISl HAXOXKACHUSA HAMIIy4ILero
pEIICHHUS B IPHUKIAJHBIX, B TOM YHCIIE COLIMAJIBHO-3KOHOMHYECKUX H
dusnyeckux 3agavax; HaXOAUTh IUIOMRAU U OOBEMBI (UIYp C ITOMOUIBIO

HHTCIrpajia, NpUBOAUTHL MNPUMCPBI MATCMATUYCCKOIO MOACIUPOBAHHA C




NOMOIIBIO U (epeHIInaIbHBIX YpaBHEHU I

YMmeHue onepupoBath NOHATUSIMHU: TpaduK (yHKIIUU, oOpaTHas (QyHKIIUA,
KOMIO3UIUsl (yHKUMN, JUHEHHas ¢QyHKUMS, KBaJapaTH4Has QyHKus,
panvoHanbHas (yHKUIMSA, cTeneHHas (QyHKIUS, TPUTOHOMETPUUYECKUE
¢GyHKIMKM, OOpaTHbIE TPUTOHOMETpPUYECKUE (YHKIIUHU, MOKa3aTelbHas U
gorapugmuueckas (yHKIUH; YMEHUE CTPOUTh TpaguKud H3Y4ECHHBIX
byHKIMH, BBIIIOJIHATh ~ NpeoOpa3oBaHust  TrpaduKkoB GbyHKIH,
UCIIOJIb30BaTh TpauKu IJI U3Y4EHHS INPOLIECCOB M 3aBUCHUMOCTEH, IpU
pelIeHNH 3a7ad U3 JPYruxX Yy4eOHBIX MPEIMETOB M 3a7ay U3 pPeabHOM
KHU3HU; BbIpaXaTh (OpMylIaMH 3aBUCHUMOCTH MEXIy BeITUYMHAMU;
HCIIOJIb30BaTh CBOMCTBA M rpaduku (QyHKIUN JUIsl pellieHUs] ypaBHEHUH,
HEpPaBEHCTB M 3a/lad C IapaMeTpaMmy; H300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOXXECCTBA peI_HeHI/Iﬁ ypaBHeHI/II\/’I, HCEPABCHCTB U UX CUCTCM

YMeHHe pemarh TEKCTOBBbIE 3aJjaud pa3HbIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, JOJHM W YacTH, Ha ABUXKEHUE, paboTy, CTOMMOCTh TOBApPOB U
YCIIyT, HaJIOTH, 33Ja4d U3 00JacTH ympaBJICHUS JUYHBIMH M CEeMEHHBIMH
(¢uHaHCAMU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHUsS, HEPABEHCTBA U HUX
CHUCTEMBl IO YCIOBHWIO 33Jaud, HCCIEIOBATh IOJIYYEHHOE pELIEHUE U
OLICHUBATh MPABJONOAOOHOCTh pE3YAbTATOB; YMEHHE MOJIEIIMPOBAThH
pealibHble CUTyallUM Ha $3bIKE MaTEMAaTHUKWU; COCTaBJISTH BBIPaKEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J1a4M, UCCIIEI0BATh
IOCTPOEHHBIE  MOJAEIM C  HUCIOJB30BaHMEM  ammapara  aiureOpsl,

MHTEPIPETUPOBATH ITOTYYCHHBIN PE3YIIbTAT

YMeHue ornepupoBaTh MOHATUSAMH: CpelHee apu(MeTHyecKoe, MeIuaHa,
HauOoJiblllee U HaMMEHbILEEe 3HAUEHUs], pa3Max, JUCIepCHsi, CTaHIapTHOE
OTKJIOHEHHE YHUCJIOBOro Habopa; yMEHUE HU3BJIEKaTh, UHTEPIPETUPOBATH
nHQOpMaIIUIo, TPEACTABICHHYIO B TaONHIlaX, Ha AWarpammax, rpadukax,
OTPAXKAOILYI0 CBOWCTBA pPEAJIbHBIX MPOLIECCOB U SBJICHUI; IPEICTaBIATh
MHQOpMALIMI0O C TOMOIBbIO Tabaull M AMarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKHE JaHHbIe, B TOM YHCJE C MPUMEHEHUEM TrpaduyuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TpauyecKu HCCIe0BaTh COBMECTHbIE

HAOJII0ACHNUS C IOMOUIBIO JHarpaMM PacCEeUBaHUs U TMHEWHON perpeccuu

YMeHue onepupoBaTb IOHATHUSAMM: CIYy4aWHBIA OINBIT M CIIy4allHOE
COOBITHE, BEpPOATHOCTh CIYy4alHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL C HCIIOJIB30BAHHUEM rpa(bnqecmx MCTOOOB, IIPUMCHITH




dopMynIbl CIOXKEHHMS U YMHOXXEHHUS BEpPOSTHOCTEH, (opMyily MOJHON
BEpOATHOCTH, (opmyry bepHymim, komOuHAaTOpHBIE (AKTBI U (POPMYIIH;
OLICHUBATh BEPOSITHOCTH pEAJbHBIX COOBITUH; yMEHUE ONepUpoBaTh
NOHATHAMM: CllydalilHas BEJIWYMHA, pacCIpPElCIICHUE BEPOSTHOCTEM,
MaTE€MaTU4YeCKOE OXKUJAHHUE, AUCIEPCUs M CTaHJAPTHOE OTKIOHECHHUE
ClyyailHOM  BenWMYMHBI, (QYHKIUMU  pacOpelesieHuss ¢ MIOTHOCTH
PaBHOMEPHOIO, I10KA3aTEIbHOIO U HOPMAJIBHOIO PaCIpElCIICHUN; yMEHUE
UCIIOJIb30BAaTh CBOMCTBA U3YYEHHBIX PACIIPEICICHUN Ui pELICHU 3a1ad4;
3HAKOMCTBO C IOHATUSMU: 3aKOH OOJIBIIMX YMCEJ, METOAbI BHIOOPOUYHBIX
WCCIIEIOBAaHNN; YMEHHE NPUBOIAUTH IPUMEPBI IIPOSBICHUSA 3aKOHA
OOJIBIIIMX YHUCEeNl B MPHUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; yYMEHHE
OIEpPUPOBATh MOHATUSAMU: COYETAHUE, NIEPECTAHOBKA, YHMCIIO COYETAHWH,
YUCJIO  TEepecTaHoOBOK, OuHoM  HploTOHA; yMeHHME  NPUMEHSTH
KOMOMHATOpHbIE (PAKTBI M PACCY)KACHHUsS AJIS peIleHUs 3a/1ad; OLIEHUBATh
BEPOSATHOCTH PEAIBHBIX COOBITUI; COCTABIATH BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH MTOTYICHHBIN PE3YIIbTAT

YMmenue ONCpUpPOBaThH IIOHATHUSAMMU TOYKaA, Impsamas, IIJIOCKOCTB,
MPOCTPAHCTBO, OTPE3OK, JIyd, BEIMYMHA yIJIa, TIJIOCKUWA YroJl, ABYTPAHHbIN
yroji, TPEXTPAHHBIA YroJl, CKPEIMBAIOIMECS NpPSAMbIE, MMapauIeIbHOCTh U
MEPIEHUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YIOJI MEXAY HIPSMBIMH,
YIOJl MEXIy TNpAMOM M TUJIOCKOCTBIO, YrOJd MEXAY MJIOCKOCTSIMHU,
paccTossHUE OT TOYKH JO0 IUIOCKOCTH, PACCTOSHUE MEKIY MPSIMbIMU,
PacCTOSIHME MEX]y IUJIOCKOCTSIMHU; YMEHHME HCHOJIb30BaTh MPU PEIICHUU
3aga4 M3YyUYCHHBIC q)aKl“BI U TCOPCMBI IINIAHUMETPHUH, YMCHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYKAIOILETO MHpA; CTPOUTh MaTeMaTUYECKue
MOJENIM C IOMOUIBK0 T€OMETPUYECKUX IOHSATHUM W BEJIMYMH, pELIATh

CBSA3aHHBIC C HUMU MPAKTUYCCKUC 3a]a4n
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YMeHue OnepupoBaTh MOHATHAMHU: IUIOMRIL (QUTYPHI, 00BEM (UTYPHI,
MHOTOTPAaHHHK, MPAaBHJIBHBIH MHOTOTPAHHHUK, CEUYEHHWE MHOTOTPAaHHUKA,
KyO, TapajulelienmuIie]l, mnpu3Ma, NUpaMuaa, ¢Gurypa u TOBEPXHOCTH
BpalllcHUs, LWJIMHIP, KOHYC, Imap, cdepa, mion@ab cgepbl, IIIOMAIb
MOBEPXHOCTU TMHPAMHJIbI, TPHU3MbI, KOHYyCa, MHJIUHIpA, O0BEM Kyoa,
[IPSMOYIOJIBHOTO Mapajulejenuiiesa, IUpamMuabl, IPU3MbI, LUIAHpA,
KOHyca, mapa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUsI KOHYca W IHIIMHIPA,
napajuieIbHbie OCH HJIM  OCHOBAaHUIO, CEYEHHE IMapa, IUIOCKOCTb,

Kacaromasicss  cepbl, LMUIUHIpPA, KOHYCA; yMEHUE CTPOMTh CEYeHUe




MHOTOTPaHHMKA, M300pa’kaTb MHOTOIPAaHHUKH, (UIYpbl U IOBEPXHOCTH
BpAIllCHUs, MX CEYCHHS, B TOM YHCJIE C MOMOUIBIO AJIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSTh CBOWCTBA T€OMETPHUYECKUX (DHUTYp, CAaMOCTOSTEIHHO
(bopMynHpOBaThH OIpeNesIeHUsl N3ydaeMbIX (DUTYp, BBIABUIATh TUIIOTE3bl O
CBOMCTBaxX M TMpHU3HAKaAX TE€OMETPUYECKUX (uryp, 0OOCHOBBIBATH WIIH
OmpoBepraTh HX; YMEHHUE MPOBOAUTH KiIaccupukanuio ¢Guryp Imo
pasIUYHBIM IIPU3HAKAM, BBINOJHATE HEOOXOAUMBIE JONOIHUTEIbHbIE

MOCTPOCHUS
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VYMeHue onepupoBaTh IMOHATHSAMM: JIBUJKEHHE B  IIPOCTPAHCTBE,
napajuieNIbHbIM MepeHoCc, CUMMETPUsI Ha TJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue M0A00Us, TMOA0OHBIE (UTYpHI; yMEHHE
pacrio3HaBaTh PaBHbIE U MOJOOHBIE (UIYPHI, B TOM YHCIE€ B IMPHUPOJE,
UCKYCCTBE, apXUTEKType; UCIOIb30BATh T€OMETPUYECKUE OTHOILEHUS MPH
pELICHUH 3a]ad; HaxXOIUTh T€OMETPUYECKUE BEIWYUHBI (IJIMHA, Yrodl,
IJIo1RAb, 00BEM) MPU PEUICHUHU 33/a4 U3 IPYrHX YUeOHBIX NMPEIMETOB U
U3 PpeIbHOM JKU3HU; YMEHHUE BBIYUCIATH TI'€OMETPUYECKUE BEIUUYUHBI
(mHa, yroj, mIOIRAb, OOBEM, IJIOU@ALL MOBEPXHOCTH), HCIONb3YA
M3y4eHHbIE (OPMYIBI M METOJBI, B TOM YHCIE: TUIONRAb TOBEPXHOCTH
MUPAMHIBI, TPU3MBI, KOHYCA, ITUJIWHAPA, TUIomRaas chepbl; 00bEM Kyda,
IPSIMOYTOJIBHOTO ~ MapajuleNenumnena, MUPaMHUIbl, TPU3MBI, LHIJIMHJIPA,

KOHYca, IIapa; yMEHUE HaXOAUTh OTHOIIEHHE 00BbEMOB MMO0OHBIX UTYp
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YMeHue ornepupoBaTh MOHATHUSAMH: MPSMOYrOJbHAs CUCTEMa KOOP/AMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPIAMHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BENICHNE BEKTOpa Ha YHCIO, PA3JIOXKEHHE BEKTropa Mo 0aswucy,
CKaJISIpHOE IPOU3BEIECHUE, BEKTOPHOE IIPOU3BEIEHUE, YIod MEXay
BEKTOpPaMHU; YMEHHUE HCIIOJIb30BaTh BEKTOPHBIA M KOOPAWHATHBIM METO

JUISL peLlieHUsI TEOMETPUUYECKUX 33/1a4 U 3a/1a4 JPYruX y4eOHbIX MPEAMETOB
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YMeHue BbIOMpaTh MOAXOAAIMI METO TSl PEIICHU s 3a/1a41; IOHUMaHue
3HAaYUMOCTH MAaTeMaTUKd B H3Y4YEHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUW; YMEHHME DACIIO3HABAaTh IIPOSBICHUE 3aKOHOB
MaTE€MaTUKA B MCKYCCTBE, YMEHHE IIPUBOJUTH IIPUMEPBI MATEMATUYECKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTH4eCKON HAYKH
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MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJIe PKAHUSA
1 Uucna v BEIYUCICHUS
1.1 Hatypanbsubie u nensie yncina. [Ipu3Haku 1eIMMOCTH LEIIbIX YU CEI
19 Panmonaneubie umcina. OOBIKHOBEHHBIE U JIECATUYHBIE JPpOOU, MPOLCHTHI,
' OeCKOHEUHbIE MIEPUOTTIECKIE Tpodr
13 Apudmernueckuii KOpeHb HaTypajdbHOW creneHu. [leiicTBus ¢ apupMeTHYeCKUMU
' KOPHSIMH HaTypaJbHOH CTETICHH
Crenens ¢ 1enbIM nokazareneM. CTeneHb ¢ pallMoHalbHBIM MokazaTeneM. CBOMCTBa
14 CTETEHN
L5 CuHyc, KOCMHYC W TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YK CIIOBOTO apryMeHTa
1.6 Jlorapudm uuncna. JlecsTuaHbie U HATypaJbHBIE JIOTApH (MBI
JeiictBuTenbHble  uynciaa. Apudmernyeckue onepauuu ¢ AeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpubakE€HHbIe BEIYMCICHUS, TIPAaBUIIA OKPYIIICHUS, IPUKUKA U OLEHKa
pe3yabTaTa BBIUMCIEHUN
1.8 [IpeoOpazoBanue BEIpaXKEHU N
1.9 KommnekcHsie yncia
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie 1 ApoOHO-paIMOHATBHBIE YPaBHCHHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronHomerpuyeckue ypaBHEHUs
24 [TokazaTtenbHble U JOrapu(MUUYECKUE YpaBHEHUS
2.5 Lenbie 1 ApoOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JTOTapu(MUYECKIE HEPABEHCTBA
2.8 TpuroHomerpuyeckie HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYTHOCTH YPaBHEHHH U HEPABEHCTB
2.10 YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Marpuia cuctemsl JIMHEHHBIX ypaBHEHUH. OnpeaeauTenb MaTpULIbl
3 OyHKIMU U TpaduKu




@yukuus, cnocoObl 3amanus ¢yHkuuu. I'padux ¢yHknuu. B3aumHO oOpaTHBIE

31 ¢bynkuuu. Yétusle u HeuéTHble QyHKUMU. [lepuonnyeckue QyHKIMH
OGusacte ompeneneHUss M MHOXECTBO 3HaueHUW ¢yHkouu. Hymu dynxuum.
3.2 [IpomexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYTKH  MOHOTOHHOCTH  (DyHKLHH.
' MakcumMymMbl W MHHUMYMBI (yHkimu. HawmOonbliee W HanMeHbIee 3HAYCHHE
(YHKIIUY Ha IPOMEXKYTKE
33 CrenenHas (QyHKOMS C HaTypalbHBIM W IE€TBIM IOKa3zaTeneM. EE cBoiicTBa u
' rpajuk. CBoiicTBa u rpaduk KOpHs N-0# CTeneHu
3.4 Tpuronomerpuueckue GyHKIIMH, X CBOMCTBA U TpauKd
3.5 IlokazatenbHas u gorapudmuueckas (QyHKIMHU, UX CBONCTBA U TpapuKu
Toukn paspeiBa. AcumnToTel TIpadukoB  ¢ynkuuid. CBoiicTBa  yHKUIM,
36 HENPEePBIBHBIX HA OTPE3Ke
3.7 ITocrnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MTOCIIE0BATENIbHOCTEN
3.8 ApudmeTrdeckas ¥ reomeTprieckas mporpeccun. @opmyria CI0KHBIX IPOIIEHTOB
4 Hauvana maremarndeckoro aHanusa
4.1 [MpousBoanas ¢yHkiuu. [Ipou3BoaHbIe 2IeMEeHTapHBIX QyHKIHMA
[lpumeHeHre NPOU3BOAHONW K HCCIENOBAaHUIO (YHKUMM HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxneHue HauOoNblero U HauMEHBIIEro 3HAa4eHHUs (yHKIUU Ha
OTpe3Ke
4.3 [TepBooOpasznas. MuTerpan
5 MHoecTBa U JOTUKa
5.1 MHOXeCTBO, Olepaly HaJl MHOXeCcTBaMHU. /{narpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BPAILICHHS
7.5 KoopauHnatel 1 BEKTOPBI







