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HHOACHUTEJBbHASA 3AIINCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOimero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00ECIIeYNBAET HHCTPYMEHTAIbHYIO 0a3y Ul U3y4EHHs BCEX €CTECTBEHHO-HAYYHBIX
KYpPCOB, a C IpYTroil CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE 00YYarOIINXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYr'MX JIUCUMIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYJIHpPYEeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

YueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJblBaeT OCHOBY JJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHIA
pa3BUTHS PKOHOMHUKH W OOIIECTBEHHOH >KW3HM, TO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
U(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJB30BATh WX JUIS JTAIbHEHIIEro
o0pa3oBaHUs U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne aOCTPaKTHBIMH U JIOTHYECKHU
CTPOTUMH KOHCTPYKIHSMH aJreOpbl 1 MaTeMaTHYECKOTO aHaIM3a Pa3BUBACT yMEHUE HAXOAWUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, IOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAEIYKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone um3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroruecsi TMOJMy4YaloT HOBBIA OMNBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEepaMu MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMATHIECKUMHU OTKPBITUSIMH U MX aBTOPAMHU.

VYueOHblll Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercsi Kak depe3 y4eOHBIM MaTepual, CHOCOOCTBYIOHIMHA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUS, CAaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIYUYEHHBINA pe3ysbTaT.

B ocHoBe merommku oOyueHHs anreOpe M HadalaM MaTEMaTHYECKOTO aHAIHM3a JICHKHT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaIN3a» BbIICIICHbI
CJIEAYIOIINE CO/EP)KATEIbHO-METOJMUecCKue JIUHUU: «Yucna u BblUMCIEeHUsN», «DyHKIUM U
rpadukny, «YpaBHEHHS U HEpaBeHCTBay, «Hayana MaTeMaTH4eckoro aHanm3ay, «MHOKEeCTBa U
Joruka». Bce oCHOBHBIE COfep KaTeIbHO-METOJUUECKUE TMHUN U3YUal0TCs Ha POTSHXKEHUH JIBYX
JeT 00y4YeHus: Ha YPOBHE CpelHero oomero oOpa3oBaHms, €CTECTBEHHO JIOTOJHSS IPYT Apyra u
MOCTETNIEHHO HACHIIAsiCh HOBBIMH Te€MaMM U pa3aenamu. [laHHbIM ydeOHBIH Kypc sBIseTcs
MHTETPAaTUBHBIM, IMTOCKOJBKY OOBETUHSET B ceOe comepikaHue HECKOJIBKHX MaTeMaTHYeCKHX
TUCITUIIIMH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTEeMaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB,
MaTeMaTHuYecKasi JIorhuka u apyrue. [lo Mepe Toro kak oOydaromuecsi OBIIJECBAIOT BCE Oolee
MIMPOKMM MaTEeMAaTUYEeCKUM almapaToM, Yy HHUX [OCJeI0BaTelbHO (OpMHUpPYETCs U
COBEPILEHCTBYETCS YMEHHE CTPOUTh MaTEMATUIECKYIO0 MOJIENb pEaTbHOW CUTYAINH, IPHMEHSTh
3HaHUS, TOJY4YEeHHbIE MpPH M3YYEHUH Yy4yeOHOro Kypca, Ul peIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a71a4H, a 3aTe€M HHTEPIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOpOe OBUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanusi. Ha ypoBHe cpegHero odiero oopasoBanus 0co60e BHUMAaHUE YACISETCS
(GbOpMHUPOBAHNIO HABBIKOB PAllMOHAIBLHBIX BBIYUCICHUN, BKJIIOYAIOMIUX B Ce0Sl HCIOIb30BaHUE
pa3auYHbIX (GOpM 3amKMCH YHCIa, YMEHHE JelaTh MPHUKUAKY, BBIIOIHATH NPUOTKEHHBIC
BBIUMCJICHMSI, OLIEHUBATh YMCIIOBBIE BBIpaXKEHUS, paboTaTh ¢ MaTeMaTHYECKMMH KOHCTaHTAMHU.
3HaKOMBIE 00yUYaIONIMMCS MHOXKECTBA HATYPAIBHBIX, IIEJIbIX, PAIIMOHAIBHBIX U JCHCTBUTEIBHBIX



quceNl JONOJHAIOTCA MHOYKECTBOM KOMIUIEKCHBIX 4HCeld. B KaXIoM M3 3TUX MHOXKECTB
paccMaTpUBaIOTCs CBOMCTBEHHBIE €My clieu(pUYecKue 3a/ladydl U Olepaluu: JIeJeHHe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBONCTBA PAI[MOHAIBHBIX U
UPpALMOHATIBHBIX YKCeN, apu(METHUYECKHE ONepaliy, a TAK)Ke U3BJICUCHUE KOPHS HATYpaJbHOM
CTEIIEHM Ha MHOXECTBE KOMIUIEKCHBIX uMcell. biiaromapsi mocienoBaTeabHOMY PacHIMpPEHUIO
Kpyra HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IPUMEHEHUsS JUIsl pEeLICHUs
pa3IMYHBIX 3a7a4 (OPMHUPYETCs MPEICTaBICHUE O €IMHCTBE MAaTEMAaTUKU KaK HAyKd U e€ pOoJIH B
MOCTPOCHUU MOJIEJIeH pealbHOTO MHPA, IIUPOKO UCHIOIB3YIOTCS 0000IIeHHE U KOHKPETH3AIHUA.

Jluaus «YpaBHEHHUS M HEPAaBEHCTBA» peall3yeTcs Ha MPOTSHKEHUH BCEro OOydyeHHs Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHMsl, IIOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IPEIYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaleBaloT
pa3IMYHBIMM  METOJAAMHM  PEIIEHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IIOKa3aTEJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YHOTCS IPHU HMCCIEIO0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenabHas TUHUS BKIIOYAET B
ce0s1 Tarkke (GOpPMHpPOBAHWE YMEHHUH BBINONHATH Pacd€Thl MO Qopmynam, Mpeodpa3zoBaHUs
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
MPOUCXOIUT JalibHEilliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JECTYKTUBHBIX PacCyKICHHUH, pabOTbl C CUMBOJIbHBIMU
dbopMamu, TpeacTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopepxarenbHo-MeToauueckass JuHUS «DyHKUMU U TrpadUKU» TECHO MepervieTaeTcs ¢
JPYTUMH JUHUASMHU Y4€OHOT O Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIIE10BaTEIbHOCTD
u3ydeHuss matepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOUW, JiorapudmMuveckol u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB U rpaUKOB, HCHIOTIb30BaHNE QYHKIMN JUIs peIIeHHs
3a/1a4 U3 IpYyrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpakaTh (POpMyJiaMU 3aBUCUMOCTH MEX]y pa3IMuHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJyYeHHble (YHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil conepaTeabHOH
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, O3BOJIIOIINX BbIPa)KaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3InYHON (opMe: aHaIUTHYECKOH, rpadudyeckoit u cioBecHoil. Ero mzyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K 0000IIEeHHI0 |
KOHKPETH3al1H, NCII0JIb30BAaHUIO aHATIOT .

CopnepxarenpHas nuHusa «Hagana matremMaTnyeckoro aHajan3a» MO3BOJIIET CYLIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a/1a4, JOCTYITHBIX 00yJaroIuMCsl, TaK
KaK y HHMX MOSBJISETCS BO3MOXKHOCTh CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEnensiTh HUX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHHS, BBIUUCIIATE TUIOMAAN (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTHM W YCKOpEeHHs TpoueccoB. JlaHHas coaepxaTeinbHas JMHHUS OTKPHIBAET HOBBIE
BO3MO>KHOCTH [TOCTPOEHHSI MATEMATUUECKUX MOJIEIIEN PEANIbHBIX CUTYAallHil, TO3BOJIET HAXOAUTh
HaWIydlllee pElIeHUWE B MPUKIAJAHBIX, B TOM YHUCIE COIHAIbHO-IKOHOMUYECKHX, 3a/adax.
3HAaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUU pacro3HaBaTh
NPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKH B Hayke, TeXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIINXCS PE3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHKU KaK HayKu, U 00 HX
aBTOpax.

CopepxarenbHo-MeTOANYECKass JHHHUS «MHOXKecTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYECKOW JIOTUKHU. TeopeTMKO-MHOKECTBEHHBIE
MPEJICTaBICHNUS] TPOHU3BIBAIOT BECh KypC HIKOJBHOM MaTeMaTWKH W MpeliaraioT Haubolee



YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3feibl MaTeMaTHKU U €€ MPHIOKEHHH, OHU
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLUIUIMHBI U UX IPWIOKEHUA B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXHOCTh OOYy4aloleMycst TMOHHMATh TEOPETUKO-MHOKECTBEHHBIH S3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIB30BaTh €0 JUUIsl BBIPAKEHUS CBOMX MBICIIEH. [[pyruM BaxKHbIM
IIPU3HAKOM MAaTEMaTUKM KaK HayKd CIEAyeT IIPU3HAaTh CBOWCTBEHHYIO €H CTpPOroCTh
000CHOBaHMH U CJI€I0BAHNE OIIPEACIEHHBIM MIPaBHIIaM ITIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MaTeMaTU4YeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIICHHUS
00y4aroIuxcsi, MO3BOJSIET UM CTPOMTb CBOM PACCYXJIEHHUS HAa OCHOBE JIOIMUYECKHX IpaBuII,
(dbopMHpyeT HABBIKM KPUTHUYECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AureOpa n Hayaja MaTeMaTHYECKOI0 aHaJIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJICIHPOBAHUsS, KOTOpPHIE MPHU3BAaHBl CIHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB [TOCTPOCHMSI MOJEJIEH PEAbHBIX CUTyallMi, UCCIEA0BAHUS 3TUX MOJAEIEH ¢ IOMOILBIO
ammapara ajareOpsl U MaTeMaTH4YecKOro aHan3a, WHTEPIPETAIlMH TOJYYEeHHBIX pPe3yJbTaToB.
Takue 3agaHus BIUIETEHBl B KaXAbIM U3 Pa3fesloB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca IIMPOKO HCIOJIb3YeTCsl JUIsl pelIeHHs NpUKIagHbIX 3azad. [lpu pemeHun
peabHbIX MPAKTHUECKUX 3a]1a4 00ydarorecs pa3BUBalOT Ha0I01aTeIbHOCTh, YMEHHE HAaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBarbCcs, UCIOIb30BaTh aHAIOTHIO, 00001aTh 1 KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHu3yercsi B TIpolecce H3Y4YeHHsI BCeX TeM Y4eOHOro Kkypca «Anredpa W Havaia
MaTEMaTUYECKOT O aHAIIN3a».

Ha uzyuenue yueOHOro Kypca «Anredpa u Hadyajga MaTeMaTUYECKOT0 aHAJIM3a» OTBOJIUTCS
272 gaca: B 10 kimacce — 136 yacos (4 waca B Hezento), B 11 kiracce — 136 yacoB (4 yaca B HEZCIIO).

COJAEPKAHUE OBYYEHUA

10 KUIACC

Yuciia ¥ BbIYHMCICHUSA

Panmonanenelie uncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanydeckue podu. Ilpumenenue nqpobdeil 1 NpoIeHTOB ISl peIeHUs] TPUKIIAIHBIX 3aa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHON KU3HHU.

JleiicTBuTenpHble yncia. PanuoHanbHble M MppalMOHANbHBIE Yucia. ApumeTnueckue
ornepanuuu ¢ JEHCTBUTEIBHBIMHU 4YUCIaMH. MoOAyib AEMCTBUTEIBHOTO YHCIA M €r0 CBOWCTBA.
[TpuOn>kE€HHbIE BBIYUCIECHUS, MpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUH.

Crenensb ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit popmsl
3alMCH JEHCTBUTEIBHBIX YHACEN ISl PEIICHNs TPAKTUYECKUX 33]1a4 U IIPEJICTaBICHNS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
MTOKa3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HATypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHT'€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS M YpaBHEHHUs-CIIEACTBUs. HepaBeHCTBO, pelleHre HEPaBEHCTBaA.

OCHOBHBIE METOJIbI PEILICHHUS LIETBbIX U JPOOHO-pAllMOHABHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouieHsl OT OJTHOW MepeMEHHOM. J[eJleHre MHOTOUYJIEHa HAa MHOTOYIEH ¢ OCTaTKOM. Teopema
be3y. Muorouiens! ¢ uenasiMu kodguientamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAEPIKAIIMX CTEIEHU U KOPHH.

HppanmonansHble ypaBHEHUS. OCHOBHBIE METOBI PELIECHNS UPPALMOHAIIBHBIX YPAaBHEHUH.

IToxazarenbHble ypaBHEHUSI. OCHOBHBIE METOBI PELICHHS [T0KA3aTEIbHBIX YPABHCHUM.

[TpeoOpa3oBanue BBIpaKEHUHN, COACPIKAIINX JIOTApU(PMBIL.



Jlorapudpmuueckue ypaBHeHUS. (OCHOBHBIE METOBl PpEIICHUS JOrapuPpMHUECKUX
YpaBHEHUU.

OcHoBHbIe TpUroHomerpudeckue (opmynsl. I[IpeoOpaszoBanue TPUTOHOMETPUUECKUX
BbIpaXXE€HUM. Perienne TpuroHoMeTpuyecKux ypaBHEHHUM.

Pemienne cucrem JMHEMHBIX ypaBHEHUM. Marpuia CUCTEMbl JIMHEHMHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI W CBOWCTBA, BBIYMCIEHUE €r0
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUs] CUCTEMBbI JIMHEWHBIX YpaBHEHUH. Pemienne
IIPUKJIAJHBIX 3a7a4 ¢ IIOMOLIbI CUCTEMBI JINHEWHBIX ypaBHeHUH. MccinenoBanne nocTpoeHHON
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONPEAETUTENIEH.

[TocTpoeHne MaTEMaTHUYECKUX MOJENEH PEANbHOM CUTyallMH C IOMOIUBIO YPABHEHHH U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTUUECKUX 3a7a4 U 3a/1a4
U3 PA3JIUYHBIX 00J1aCTel HAYKU U peaibHOMN JKHU3HU.

DyHKIUHN U TpagUKH

OyHKusA, crnocoObl 3anaHus (QyHkuuu. B3aummHo ob6pathble (yHkiuu. Kommosuius
¢ynkuunit. ['paduk pyHkumun. DnemeHTapHbIe peodpa3zoBaHus TPaPuKOB ()YHKITHIA.

OO6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHu ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HaKonocTosHcTBa. YETHbie m HeuéTHhie QyHKUUHU. [lepuogmueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMU. MakcuMyMbl 1 MUHMUMYMbl (QyHKIuu. HanOomnbiiee U HauMeHblee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

JluneliHasi, KBaJipaTU4yHas U JpOOHO-THHENHHas GYHKIUU. DIIeMEHTapHOe UCCIel0BaHuEe U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LI€JbIM Ioka3aTeneM. EE cBoiictBa u rpadux.
CpoiictBa u rpaduK KOpHA N-Of CTerneHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypajJbHBIM
IIOKa3aTENEM.

[ToxazarenbHas u norapupmudeckas pyHKINU, UX cBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

Tpuronomerpuueckass OKpPY)XHOCTb, OIpEICICHUE TPUTOHOMETPUUYECKUX (PyHKUIUN
YHCIIOBOTO apryMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B peallbHBIX MPOIeccax U SBJICHUSAX. ['papuku pearbHbIX
3aBUCUMOCTEH.

Hauyana mareMaTH4yeckoro anajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BaTEIbHOCTEH. MeTo MaTeMaTndecKoi
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BaTENbHOCTU. VcTopus BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHaJIN3a Kak aHalln3a 0ECKOHEUYHO MaJIbIX.

Apudmernueckass W reoMerpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecKOHEeUHO yOBIBAIOILIEH IeOMETPHUYECKONW MPOTrpecCHH.
JIMHENHBII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dDopMmyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] pEANIbHBIX 3aa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBoiicTBa. Touku pa3priBa. ACUMNTOTH IpauKOB (QYHKITHIHA.
CpoiicTBa (hyHKIMI HENpPEepHIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB ISl pEIlIeHUs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUH [Tl pelIeHus 3a1a4.

[TepBas u BTOpas npousBoaHble PyHKIUHU. OnpenesneHne, reOMeTpUIecKuil U GU3NIECKUit
CMBICT POU3BOAHOM. YpaBHEHHUE KacaTelbHOM K rpaguKy pyHKIIUH.

[Tpou3sBoHBIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (YHKIIHUH.

MHuoxecTBa H JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHM U WX CBoMcTBa. Jlnarpammel Dinepa—BenHa.
IIpuMeHEeHNE TEOpEeTUKO-MHOXKECTBEHHOIO ammnapara Julis ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUM, IIPU PEIIEHUM 33]a4 U3 APYrUX y4EOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTU4YeCKOro  OOBEKTa,  CIEIACTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YDABHECHHUS.



11 KJIACC

Yuciia 1 BBIYUCICHUSA

Harypanbuble u nensle uucna. IIpuMeHeHue NPU3HAKOB JAEIUMOCTU IIEJIBIX YHCEN,
HanOospmmi oo nemutens (nanee — HOJl) m HanmensIee odmee kpatHoe (panee — HOK),
OCTaTKOB 110 MOAYJIIO, alropuTMa EBKinja s pemeHus 3a1ad B LEIbIX Yhciax.

KommnekcHsle uncna. AusreOpandeckas MW TpUTOHOMeTpudeckas (opMbl 3amucu
KOMILIEKCHOTO 4Hcia. Apru(MeTHYecKrue Onepanun ¢ KOMIUIEKCHBIMU Yuciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJI Ha KOOpJAUHATHOM mtockocTh. dopmyna MyaBpa. KopHu N-oii cTenenu u3
KOMIUIEKCHOTO uucna. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCeld I peleHus (U3NYeCKUX |
TFEOMETPUYECKHX 3a]au.

YpaBHeHusI 1 HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKMX YPAaBHEHHH C IOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PELLIEHUs T0Ka3aTeNbHbIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/Ibl PELLIEHUSI UPPALUOHATIbHBIX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHHS CUCTEM U COBOKYITHOCTEN pallMOHANIBHBIX, UPPALIMOHAIIBHBIX,
NOKa3aTeIbHBIX U JIOTApU(MUIECKUX YPaBHEHHA.

VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C IIApaMETPAMHU.

[IpuMmeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjay U3 pa3IM4YHBbIX O0JIaCTed HAayKM M PEeaJbHOM JKU3HU, HHTEpHpeTalus MOJy4eHHBIX
pe3yJbTaToB.

DOyHKIUH U rpaduku

I'paduk kommnosunun QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U IPaQUKU.

I'padrueckue MeTobI pelIeHUs] ypaBHEHUI U HEpaBeHCTB. I 'paduueckrie MeTo bl perieHus
3a/1a4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBaHHUsS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TprMmeHeHre MPOU3BOIHOM K MCCIEI0BaHUIO (PYHKIIMI HA MOHOTOHHOCTb M AKCTPEMYMBI.
HaxosxneHne HauOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpuMeHeHre NPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aAaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpasHble 31€MEHTapHBIX
byukuuii. [IpaBuna HaxoXAeHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii cMbICI MHTErpajia. Belducienue onpeneaéHHoro nHTerpaia
no popmyne Herotona-Jlelt6Hua.

[IpumeHeHue wuHTErpana JUid HaXOXKJIEHHs IUIOMIAAeH IMIocKUX ¢HUryp u o0bEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemenuit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHNE
peasibHBIX MPOLECCOB C MOMOIIbIO AU(PPepeHInaNbHBIX YPAaBHEHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U

HAYAJIA MATEMATHYECKOI'O AHAJIA3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaxIaHCKOr0 BOCIMTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  O0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHA POCCHUHCKOro OOIECTBa, MPEJICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJCUCTBOBATH C COIHMAIBHBIMH WHCTUTYTAMU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaXKIaHCKON MICHTUUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAILLIEMY POCCUKMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJIblI, WCIIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEJCHMUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENBHOCThIO YUEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTUYECKOTr0 BOCTIMTAHMS:

3CTETUYECKOE OTHOLICHUE K MUPY, BKIIFOUAsl SCTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7a4, PEIICHHH, PacCyXKIECHUW, BOCHIPUUMYMBOCTH K MATEMAaTUYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro o0Opa3a JXKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHUBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHME IIECHHOCTHU TPYIOIIO0US, HHTEPEC K Pa3IMYHBIM cdepam
npohecCHOHANBHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
SKOHOMHUYECKUX TIPOIIECCOB HA COCTOSHHUE TPUPOTHONM M COIMAIBHOM Cpeibl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHNE MaTEMaTHUYECKHUX
3HAHWH JIs pEIICHUS 3a/1a49 B 00JIaCTH OKPYIKAIOIIEH CPEIbl, IJITAHUPOBAHHUE IMTOCTYITKOB U OIICHKU
MX BO3MOXKHBIX TTOCJIEICTBUM JIJIsl OKPYXKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANOB €€ Pa3BUTHU U 3HAUMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYypOil KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0BATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpYIIIIC.

METANPEAMETHBLIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MPU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,



yCTaHABIMBATh CYIIECTBEHHBI MpPHU3HAK KIACCH(HUKAIMM, OCHOBaHMUA [UIi 000OLICHUS U
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuns B (hakTax,
JMaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHHUSX, TMpeasaraTb KpPUTEPUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUYEeHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUH (TIPSAMBIE U OT
IPOTUBHOI0), BBICTpAaUBaTh AapryMEHTAlMIO, IPUBOJUTH IPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus yaeOHoH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BbIOMpaTh Hanboee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckne 1eiiCTBUSA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE NPOTUBOpEYHEe, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTaHOBJICHUIO OCOOEGHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXy 00bEKTaMu, IBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSTENbHO (GOPMYIUPOBATH 0000IIEHUSI U BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0JIEHUS, UCCIIEI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3YJIbTaTOB, BHIBOJAOB U
0000I1IEHMI;

IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHUE IMpOIIEcca, a TAK)KE BbIABUTATh MPEIIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISBIIATH JE€PUINUTH MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JJIsi OTBETAa HA BONPOC U JJIS
pelIeHus 3a/1a4H;

BBIOMpaTh MHPOPMALMIO W3 MCTOYHUKOB pa3jIM4YHBIX THUIIOB, AaHAIM3MPOBATH,
CUCTEMATHU3UPOBAaTh U MHTEPIPETUPOBATH HMHPOPMAIMIO pa3IMYHBIX BHAOB U  (GopM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEJICTABIATH €€ B pa3IMUHbIX (JopMax, MIUTFOCTPUPOBATH
rpadu4ecKku;

OLICHUBAaTh HAAE&KHOCTh HMHGOPMAIMU 1O CaMOCTOSITENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHKaTHBHBIE YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y pELIeHHS 3a/1a4l, KOMMEHTHPOBATh NOJTy4YE€HHBINH pe3yNbTar;

B X0je OOCYX/EHHUS 33a/1aBaTh BOIPOCHI MO CYLIECTBY OOCYXIAaeMOH TeMbl, POOIEMBI,
pemaeMoil 3a1ayu, BBICKA3bIBATh WJIEH, HAIIEJICHHbIE HA MOWMCK PELIeHHs], COMOCTaBIsATh CBOU
CYXJIEHUS C CYXXICHUSMHU JPYTrUX YYaCTHHKOB JMANOra, oOHapyKHWBaTh pa3jinyve U CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyTUPOBATH Pa3HOTIACHSI, CBOM BO3PAKECHMUS;

IPEJCTaBIISITh PE3YJAbTaThl PEUICHMs 3aJadM, DKCIEPUMEHTA, HCCIIEIO0BAaHUS, IMPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (OpMaT BHICTYIIJICHHS ¢ yY4ETOM 3a7a4 IPEe3eHTAlMU U 0COOEHHOCTEN
ayJIUTOpUH.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHUS

Camoopranuzanus:



COCTABJIATh IUIAH, aJTOPUTM pEIIEHHs 3aJaud, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOLIMOHAIbHBIH HHTEJVIEKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENIBHBIX IIPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTaTa PELICHUS MaTEMAaTUYECKON 3aa4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPM PELICHMM 3a/l1ayd, BHOCUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YbTATa IETH U YCIOBUSAM, OOBACHATH IPUUUHBI TOCTHKCHHUS
WIA HEJAOCTHKEHMsI pe3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaIbHONH pabOTHI IpU
pelieHUMH y4eOHBIX 3ajay, IPUHUMATh ILeJIb COBMECTHOM JIeATENbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeacsisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIaTh
IpoIece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBbI» ¥ UHBIE), BBIIOJIHATH CBOO YAaCTh pabOTHl M KOOPAUHUPOBATh CBOU AEUCTBUS C IPYTUMU
YJIeHaMH KOMaHJbl, OIICHWBAaTh KAauyeCTBO CBOETO BKJAJa B OOUIMIA TPOMYKT MO KPHUTEPHSIM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce oOyd4aroIIMICS MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yucsia ¥ BHIYMCIICHUS:

CBOOOJTHO OTNEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCIIO0, OECKOHEYHas! MEepUOIUecKast
Ipo0b, TPOLEHTHI, UPPALMOHATIBLHOE YHWCIIO, MHOXKECTBA PAI[MOHAJBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIICHUs IPUKIAIHBIX 33/1a4 U3 PA3IMYHBIX OoTpaciielt
3HAHUU U pEAIbHOM KU3HH;

IPUMEHSTh NPUONMKEHHBIE BBIYMCIEHUS, MpaBWiIa OKPYTJEHHUS, NPUKUAKY M OLIEHKY
pe3yJipTaTa BBIYUCIICHUN;

CBOOOJHO ONEpUPOBATh IOHSATHEM: CTEMEeHb C IeJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIs PelIeHHs NPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM I1OKA3aTeleM;

CBOOOJTHO OMEpUPOBaTh IMOHATUSAMH: JIOTapu(M dYHcIa, OECATUYHBIE M HaTypajbHbIE
norapudmsr;

CBOOOJTHO ONEpPHPOBAaTh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC M apKTaHI'€HC YMCIOBOIO apryMeEHTa.

YpaBHeHHUsI M HEPABEHCTBA:

CBOOOJTHO ONIEPUPOBATH MOHATUAMU: TOXKJIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUA-CICICTBUS, PABHOCWIBHBIC HEPABEHCTBA;

NPUMEHATHh pa3IMYHbIE METOJbl PELICHHS pPAlMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHHUH, IPUMEHATh METOJ] MHTEPBAJIOB Ul PEILIECHUS HEPABCHCTB;



CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
LEeJIBIMU K03((UIIMEeHTaMH, KOPHU MHOTOUWIEHA, IPUMEHSTh JAEJIE€HNE MHOTOUIEHA HA MHOTOYIEH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3anad;

CBOOOJHO ~ONIEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHLa,
ONpeAenuTeNb MaTpullbl 2 X 2 W €ro IreOMETPUUYECKHUH CMBICH, HCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €r0 3HAYEHUs, IPUMEHATh ONPEICIUTENN I PEIICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHUW, MOJEIUPOBATH PEAJIbHBbIE CUTYallUH C MOMOULIbIO CUCTEMBI
JUHEHHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJCINW C IIOMOUIBIO MAaTpHILl U
OIpeAeInTENEH, UHTEPIIPETUPOBATDH ITOIYYEHHBIN pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHAMHU JUIsl IPpe0Opa30BaHUsl BBIPaKEHHUI;

BBIMIOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDAKCHHM, COAEP)KAIIMX CTENEHH C
palOHaIbHBIM IIOKA3aTENIEM;

UCTIOJB30BaTh  CBOWMCTBA JIOTapU(MOB [UIs  NpeoOpa3oBaHMs  JIOTapHU(PMUUECKUX
BBIPXKEHUI;

CBOOOZAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C ITOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMeTpudeckue (opMmyasl aiasi  IpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHATh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA,

MOJENIUPOBaTh peabHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPAaBHEHHUs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, MCCIEN0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIHMS, CHOCOOBI 3aJaHus (QYHKLIMH, B3aUMHO
oOpaTHble (QYHKIMM, KOMOO3ULIMS (YyHKUUN, rpaduk (QYHKIHMH, BBINOJIHATH 3JEMEHTAapHBIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOZHO ONEpUPOBATH MOHATHUSAMHU: O00JacTb OMNpPENENICHHUsT M MHOXKECTBO 3HAuYE€HUM
GbyHKUIUU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: YETHBIE M HEUYETHbIE (PYHKIMM, NEPUOAUYECKUE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIUH, MAaKCUMyMbl W MHUHUMYMBI (YHKIHUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMEpPHUPOBATH MOHATHSAMHU: CTENeHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasaresnemM, rpaQuk CTeeHHOW (YHKIMH C HAaTypaJbHBIM U LIEJIbIM IOKazareiaeM, rpapuk
KOpHs N-0¥ CTETeHH KaK (PYHKIIUU 0OpaTHOH CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONepUpOBaTh MOHATUSMH: JIMHEWHas, KBagpaTWyHas M JApoOHO-IMHEHHas (YHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJHO OMEpUPOBATH MOHATHAMH: MOKa3aTelbHas W jorapudmuyeckas QyHKIUHU, UX
CBO¥CTBA U IpadMKH, UCIIOIB30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHUIA;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OMpEIEIICHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOIO apryMEHTa;

UCIOJIb30BaTh Trpa@uku (QyHKUMN A7 HUCCIEeOBaHUS IPOLIECCOB M 3aBUCUMOCTEH IMpuU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXIY BETMUYUHAMU;

Hauana maTeMaTH4eCKOro aHaJmu3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMETHUYECKas U TreoOMeTpUUYecKas MPOrpeccHus,
0eCKOHEUHO yOBIBaIOIIasi FTeOMETPUYECKasi MPOTPECCHs, TMHEHHBIN U SKCTIOHEHIIMAIBHBIA POCT,
(opMyIna CI0XXHBIX IPOLIEHTOB, UMETh IIPECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU ISl PELIEHMSI pEAJIbHBIX 3a/]1a4 IPUKJIAJHOTO XapaKTepa;



CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  TOCJIEIAOBAaTENbHOCTh,  CIOCOOBI  3a/JaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUSI MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (YHKIMH, TOYKU pa3pbiBa rpaduka
¢yHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJIHO OINEpPUpPOBATh NOHATHUEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKLUH JJIs1 pEIICHH 3a/1a4;

CBOOOJHO OIEpUpOBaTh IOHATHUAMHU: IIepBas W BTOpas MPOU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QpyHKIUH,

BBIYUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIUU ABYX (YHKIIUH,
3HATh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA;

UCIOJIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl pELLCHUs 3a1au.

MHoxecTBa M JIOTHKA:

CBOOOJIHO ONEPHUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallU HaJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Ui ONMCaHUs pealbHbIX IPOLIECCOB U
SBJICHUH, MIPU pEeIICHUM 33]a4 U3 APYIHX y4eOHBIX NIPEIMETOB;

CBOOOZHO ONEpUpOBaTh HOHSATUSIMM: OIpEACIEHUE, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIMMCS MOJYYHUT CIEAYIOIIHME MpeIMETHbIE
pe3yabTAaTHl IO OTAENBHBIM TeMaM padoueil mporpaMMel ydeOHOTO Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia 1 BHIYMCIICHUS:

CBOOOJTHO OIEpUPOBAaTH MMOHATUSAMH: HATypajdbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTYpaJIbHbIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yncen, HOA u HOK
HaTypaJIbHBIX YHMCEJl AJIs PEIEHUs 3a7a4, IPUMEHATh aroput™M EBkinnaa;

CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKa 10 MOYIIIO, 3alIUChIBATh HATypalbHbIC YHCIIA B
Pa3IMYHBIX NO3UIIMOHHBIX CUCTEMAX CUHUCIICHMUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
qucel, MPeICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TpUTOHOMETPUYECKOH ¢opme,
BBITNOJIHATH apu(METHUYECKHE ONEPALUU ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

CBOOOAHO  ONEpUPOBaTh  MOHATUSIMHM:  HMppAllMOHAIbHBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PaBHOCHIIBHBIX ITEPEXO/IOB;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSATh
HeoOxoauMble (POPMYJIBI IJIs1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI 1 CUCTEMBbI-CIICACTBHS, HAXOAUTh PEIICHHUsI CHCTEMBI M COBOKYITHOCTEMN
palMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;

pewmiath palMoHalbHbIe, HpPpalMOHAJbHBIC, IOKa3aTelbHble, Jorapudpmuyeckue u
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COZepKalllie MOIYJIM U TTapaMeTphl;

IPUMEHSATH IpadUuecKue METOIbI IS peLlICHUs ypaBHEHU U HEpaBEHCTB, a TAKKe 3a/1a4 C
napaMmeTpamy;

MOJICIUPOBaTh pEAIbHbIE CUTyallMd Ha s3bIKE anreOpbl, COCTaBJIATh BBIPAKECHHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 3a1a4H, HCCIEI0BATh IOCTPOCHHBIE MOCIIN
C MCIIOJIb30BAaHMEM arlrapara anreOpbl, HHTEPIPETHPOBATh NOTYYSHHBIA PE3yNbTaT.

DOyHKIuM U rpapuku:

CTpOUTH TpapUKH KOMIOZULMHU (PYHKIHI C MOMOIIBIO 3JIEMEHTApPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHIA;



CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;
CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAQUKU TPUTOHOMETPHUICCKUX (DYHKITHIA;
MPUMEHSTh (DYHKIIUU JJI1 MOJICTTHPOBAHUS M UCCIICIOBAHUS PEaTbHBIX MPOIIECCOB.
Hauana MaTeMaTH4eCKOro aHAJIN3a:

UCIIONIb30BaTh IPOU3BOJHYIO JUIS HCCIEAOBaHHUS (YHKIIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBHI;

HAXOJUTh HaUOOJbIIIEEe U HAMMEHbIIIECE 3HAYCHHSI (DYHKIIMY HEMPEPHIBHON HAa OTPE3KE;

UCTIOJIB30BaTh MPOU3BOHYIO JIUISl HAXOXKIIECHHUS HAMIYYIICTO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKUX, 3aJa4ax, JJs ONpEACNCHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3aJaHHOTO (OPMYIIOH HITH rpadUuKoM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONIPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo Gopmyne Hproorona-
JletiOnuna;

HAXOJUTh IJIOUIAIU IIOCKUX (PUTYP U 00BEMBI TN C TIOMOIIBIO HHTErPaJIa;

UMETh TPEJCTABICHUE O MATEMAaTUYECKOM MOJICIIMPOBAHUHM HA TMPUMEPE COCTABIICHUS
mudhepeHIMaTbHBIX YpaBHEHHI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIIE COIMAIBHO-DKOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CPeICTBAMH MAaTeMAaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHnoBaHue pa B M TeM NPOrpaMMblI K I (uposric)
n/n €HO € pa3aeJio € porp Beero OHTPOJIbHbIE PaKTH4YeCKHue 06 pa3oBaTebHbIe
padoThI padoThI pecypebi
MHOXECTBO IEUCTBUTENIBHBIX YHCE. MHOTO4IEHBI.
1 PaunonaneHble ypaBHEeHMS U HEpaBeHCTBA. CHCTEMBbI 24 2
JIMHEWHBIX YPABHEHUHN
2 Oynkiun u rpaduku. CreneHHas QyHKIUS C IETbIM 12 1
noka3zaresem
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkmnms. [TokazarenpHbIC 10 1
ypaBHEHHMSI
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmuueckue 18 1
ypaBHEHHMSI
6 TpuronomeTpruyeckue BoIpa)keHUs U ypaBHEHUS 22 1
7 [TocnenoBaTenbHOCTH M MPOTPECCUN 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA
1o TeMaM «MHOEeCTBO AEHCTBUTEIbHBIX YHCEN,
«DyHKIUYU U Tpa@uKn», «ApudmMeTndecKkuil KOpeHb
9 n-oii crenenmn», «llokazarenbHas QyHKIUD, 5 1
«Jlorapudmuueckas GyHKIUI,
«ITocnenoBaTeaIbHOCTH U IPOTPECCUI,
«HenpeprsIBHBIC HYHKIIHN»
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaunmenoBanmue pasaesio e orpa K I (uucpposnic)
o/ HMeHOBaHUeE Pa3/1eJioB H TeM MPOrpaMmMbl Beero OHTPOJIbLHbIE PaKkTHYeCKHue 06pa3oBaTeILHbIe
padoTshI padoTsbI pecype
1 HccnenoBanue GyHKIMHA ¢ TOMOIIBIO TPOU3BOIHOM 22 1
[TepBooOpaznas u uHTETpa 12 1
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTSIBHBIE H o4 1
norapuMUUecKre HEPaBeHCTBA
5 KomriekcHbie ncia 10
6 HatypanbHble u 1ienbie uncna 10 1
7 CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX 12 1
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHHIA
8 3aza4yu ¢ napameTpamu 16 1
[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA
«MccnenoBanue pyHkuiiy, «Ileppoobpaznas u
uHTETpa, «I'paduKu TPUTOHOMETPHUECKUX
byskuity, «MppannoHanbHble, MoKa3aTeabHble U
9 norapudmudeckue HepaBeHCTBay, «KomIuiekcHbie 16 2
gncnay, «HarypansHbie U 1ienble ynuciay, «CucTeMbl
paIMoHaIBHBIX, HPPANMOHATLHBIX TTOKA3aTEIBHBIX U
norapuMHUYECKUX ypaBHEHHI», «3a1auu C
rapameTpamm
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




INOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
[1]
I'y;] Tema ypoka Beero Kontposbubie IIpakTuueckue mg::::ﬂﬂ o6 p:::)ql?;gz;;enm e
padoThI padoThI pecypebi
1 MHO)I(GCTBO, onepaluy HaJl MHOKECTBAMU 1
M UX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3 MHO’KE€CTBEHHOI'0 ammapara Jijisl perieHus 1
3a1aq
Panmonansubie unciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKHE Tpodu
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
5 JeCSITUUHBIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE IEPUOANYECKHE APOoOH
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
penieHust MPUKIAAHBIX 33729
7 CrapToBas KOHTpOJbHas paboTa 1 i
8 JleficTBUTENbHBIC YKCla. PalinoHaabHbIE 1
WppaIMOHATILHBIE YHCIIa
9 Ava/I(bMeTI/IT-IeCKI/Ie OIEepPAaLINH C 1
JEeHCTBUTEIBHBIMU YHCIaMU
10 Mo;:u[ym, JICHCTBUTEIBHOTO YKCa U €r0 1
CBOMCTBa
[TpubnuxEHHBIE BRIYUCIICHUS, TIPaBHUIIa
11 OKpPYTJIEHUS], IPUKUKA U OLICHKA 1

pe3yJibTaTa BEIYMCIEHUN




12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

14

OCHOBHBIE METO/IbI PEILICHUS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

15

MHOro4wieHsl OT OAHOW MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTkoM. Teopema besy

16

17
18

MHoOTOouJIEHBI C LETBIMH
kodpunmentamu. Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemenne cucreM TMHEHHBIX YpaBHEHUN

19

20

21

Martpuua cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYECHUS

Onpenenurens MaTpuLbl 2X2, ero
TE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens A pereHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

23

Perenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHCHHUN
Perenne npukiiagHbIX 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

24

Kontponbras padota Nel:
"PanionanbHble ypaBHEHUS U




25

26

HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHHUH"

OyHKIHS, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anMHo oOpaTHbIe PyHKITUH.
Kommosurus ¢hyHKImit

I'padux pyHkumu. DneMeHTapHbIC
npeoOpa3zoBanus rpaduKoB GHyHKIIHHA

27

OO6nacTh ornpeieNeHUus] 1 MHOXKECTBO
3HadeHui pyHkuuu. Hymm QyHKImm.
[TpoMeKyTKH 3HAK IIOCTOSIHCTBA

28

YéETHble 1 HEYETHBIE (PYHKIIHH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

30

MaxkcuMyMBbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HauMeHbllee 3HaYCHUE
(GYHKIIMM Ha IPOMEXKYTKE

Jlunelinas, kBagpaTudHas u JpoOHO-
nuHeHas pyHKIUU

31

32

DneMeHTapHOe HccieI0BaHne U
MOCTPOEHHE I'paUKOB ITUX QYHKIUN
DneMeHTapHOe UCCIIeIOBAHUE U
oCTpOoeHHEe rpauKOB ITHUX HYHKIUN

33

34

35

36

CreneHsb C LETBIM IT0Ka3aTeiaeM. buaom
Hrrotona

Crenens ¢ nensIM MokasareneM. bunom
Herorona

CrenenHast GyHKIUS C HATypalIbHBIM U
LeIbIM NoKasareneM. E€ cBoiicTBa u
rpaduk

Kontponbnas padora Ne2: "Crenennas
¢ynkuus. E€ cBolicTBa u rpapux”




Apudmernueckuii KOpeHb HATYPATbHOU

37 CTEIIEHU U ero CBOMCTBA

38 Apudmerniecknuil KOpeHb HaTypaTbHOU
CTEIICHH U €r0 CBOWCTBA

39 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEprKallMX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA,
COJIEpIKaIMX CTENEHU U KOPHH

a1 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEprKaIlMX CTENEHU U KOPHU
WppanumonansHeie ypaBHeHUsA. OCHOBHbIE

42 METO/Ibl PEeIIEHUS UPPALMOHATIBHBIX
YPaBHEHUN
WppanumonansHelie ypaBHeHUsA. OCHOBHbIE

43 METO/Ibl PEeIIEHUs UPPALMOHATIBHBIX
ypaBHEHUH
WppanmonansHbie ypaBHeHNsA. OCHOBHbIE

44 METO/bI PEIICHHS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEpEXOABI B peleHun
UppalMOHATIbHBIX YpaBHEHUI

16 PaBHOCHIIBHBIE TIEpEXOBI B peiieHnm
UPPaLMOHAIIBHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEpEXOBI B peiieHnm
UPPaLMOHAIIBHBIX YpaBHEHUI

48 PaBHOCMIIBHBIE IEpEXOABI B peleHu
UppaLMOHATIBHBIX YpaBHEHUI
CoiicTBa ¥ rpa@ K KOpHS N-O CTENeHU

49 Kak (pyHKIIMM 0OpaTHOM CTETEeHH ¢

HaTypaJIbHBIM ITIOKa3aTCJIEM




CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM
KonTponbnas paborta Ne3: "CpoiicTBa u

51 rpaduK KOpHS N-Oi CTETICHH.
Wppaumonanbuble ypaBHEHUS"

52 C"Teneljb C palMOHAaJIbLHBIM MTOKAa3aTeNIeM U
e€ cBoiicTBa

53 C"Teneljb C palMoOHaIBLHBIM MTOKA3aTeJIeM U
e€ cBolicTBa

54 C:[el'[eljb C palMOHaJIbHBIM MTOKA3aTeIeM U
e€ cBoiicTBa

55 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpadux

56 Hcnonp3oBanue rpaipm(a byHKIMH 715
pelieHus ypaBHEHU N

57 Hcnons3oBanue rpauq)m(a byHKIIUY A5
pelIeHUsT ypaBHEHUH
[TokazaTenpHbie ypaBHEeHUS. OCHOBHBIE

58 METO/IbI PEIICHHUS TOKA3aTeIbHBIX
YpaBHEHUU
[TokazarenpHbIe ypaBHEeHUSA. OCHOBHBIC

59 METO/IbI PEIICHHUS TOKA3aTeIbHBIX
YpaBHEHUI
[TokazarenpHble ypaBHEHUS. OCHOBHBIE

60 METO/TbI PEIICHUS MTOKa3aTeTbHBIX
ypaBHEHUH
KonTponbnas padota Ne4:

61 "ITokazarenpHast PYHKITHS.
ITokazarenbHble ypaBHEHUS"

62 Jlorapudm uucna. CoiicTa jorapugpma

63 Jlorapudm uucna. CoiicTsa jorapudpma




64 Jlorapudwm yucna. CoiicTsa jorapudpma 1

65 JlecATHYHBIE U HATypaJIbHBIE JTOTapH (MBI 1

66 JlecsaTUYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1

67 [IpeoOpazoBaHue BEIpaKEHUH, 1
coJIep>Kalux Jorapudmol

68 [IpeobOpazoBanue BhIpaXKEHUH, 1
COZIep KAIHX JIOTapU(DMBI

69 [IpeoOpazoBaHue BEIpAKCHUH, 1
CoJIep>KalIuX Jorapudmol

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA 1
u rpaduk

71 Jlorapudmuueckas GpyHKuus, e€ CBONCTBA 1
U rpaduk

72 Hcnons3oBanue rpaibm(a byHKIMYU 175 1
peleHus ypaBHeHUH

73 Hcnonb3oBanue Fpabe/IKa byHKIIUY A5 1
peleHus ypaBHEeHHI
Jlorapudmuueckre ypaBHEHUS.

74 OCHOBHBIE METOBI PEILIEHUS 1
JOTapu(PMUYECKUX YpaBHEHUM
Jlorapudmudeckue ypaBHEHHS.

75 OCHOBHBIE METOABI PELLIEHUS 1
JOTapu(PMUIECKUX YpaBHEHUM
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METOBI PELICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEIICHUN 1
JOTapu(PMUIECKUX YPaBHECHUM

78 PaBHOCHIIbHBIE TIEpEXObI B PELUICHUH 1

Jorapu(pMHUUECKUX YpaBHEHUN




KonTponbnas padora No5:

79 "Jlorapudmmueckas GyHKIHS.
Jlorapudmuueckue ypaBHeHus"

80 CHHYC, KOCHHYC, TAHT'€HC ¥ KOTAHI'CHC
YHCIIOBOTO apryMEHTa

81 CuHycC, KOCUHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOrO apryMeHTa

82 APpKCHHYC, apKKOCHHYC ¥ apKTaHIe€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC ¥ apKTaHTCHC
YHCJIOBOTO apryMEHTa
TpuronomeTpudeckas OKpy>KHOCTb,

84 ornpeesicHUe TPUTOHOMETPHIECCKHUX
(YHKIIUH 9MCIOBOTO apryMeHTa
TpuroHomeTpuveckast OKpy>KHOCTb,

85 OTIpEJIeJICHUE TPUTOHOMETPHYECKIX
(yYHKIMI YKCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUIECCKUE
(hopMyIibI

87 OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIbI

88 OCHOBHBIE TPUTOHOMETPHUICCKUE
(hopMyIibI

89 OCHOBHBIE TPUTOHOMETPHUICCKUE
bopMmyIbI

90 Hpeo6pa30uBaHHe TPUTOHOMETPUYCCKHX
BBIpaKEHU I

91 Hpeo6pasovBaHHe TPUTOHOMETPUUECKUX
BBIpQKCHU I

9o [IpeoOpa3oBanue TPUTOHOMETPHUECKUX

BBIPAKECHH I




[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

93 N
BBIpOKEHU I

94 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

95 Pemenne TPHTOHOMETPHHCECKHX
ypaBHEHHH

9% Pemmenune TPUTOHOMETPHECKHX
ypaBHEHU

97 Pemenne TPHTOHOMETPHHECKHX
ypaBHEHHH

98 Pemenne TPHTOHOMETPHHECKHX
ypaBHEHHH

99 Perrenne TpUroHOMETpHUYECKUX
ypaBHEHUH

100 Pemenune TPUTOHOMETPHECKHX
ypaBHEHHH
KonTponbnas padota Neb:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 nocyeoBareabHocTeR. Meron
MaTeMaTHYeCKON WHAYKIIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE

103 mocJieI0BaTeIbHOCTH. VicTopus aHanm3a
0ECKOHEUHO MaJIbIX

104 Apudmerndeckas Iporpeccus

105 I'eomeTprueckas mporpeccHs

106 beckoneuHo yObIBarolasi reoMeTpu4ecKas
nporpeccus

107 CyMMa GeckoHEeYHO yOBIBaromme

re€OMETPUUECKOI MPOTrPECCUH




JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

108
Hucno e. DopmMyra CI0KHBIX POLEHTOB

109 JIMHENHBIN U SKCIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB
Vcnonb30BaHue Nporpeccuu 1is

110 peuIeHus pealIbHbIX 3aa4 IIPUKJIAHOIO
Xapakrepa

111 'I‘<OHTp0J'ILHaH pabota Ne7:

[locnenoBarenbHOCTH U Iporpeccun”

112 HenpepriBHble GyHKIINN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI rpaduKoOB
byHKIUH

114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpE3KE

116 MeTto MHTEpPBAJIOB JUIsl PELICHHUS
HEPaBEHCTB

117 MeTto MHTEpPBAJIOB ISl peIIeHUs
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl PELICHHUS
HEPaBEHCTB

119 IIpumeHeHnEe CBOMCTB HENPEPHIBHBIX
GyHKIUHN 1715 peltieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
(GyHKUIMHN 1715 pelieHus 3a1a4

121 [lepBast u BTOpas Npou3BOIHbIE GYHKIUU

192 OnpeﬂeneHHve, TEOMETPUUYECKHI CMBICT
IIPOU3BOIHOM

123 Omnpenenenue, GU3NUECKUN CMBICTT

MPOU3BOAHOMN




VYpaBHeHHE KacaTeIbHOM K TpaduKy

124 1
GbyHKIIUU

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIHHA

126 [Ipoun3BoHbIC 37IeMEHTAPHBIX (PYHKITHI 1

127 [Ipoun3BoHBIC 35IeMEHTAPHBIX (DYHKITHI 1

128 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

129 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

130 [TponsBoiHAS CyMMBI, TPOU3BEACHHSI, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 'I‘<OHTp0J'ILHaH I')‘a60Ta Ne8: 1 1

[IpousBoaHas

139 [ToBTOpenue, o6o0IIEHNE, 1
cUcTeMaru3auvs 3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3amus 3Hanuit: "OyHkun"
[ToBTOpenue, o6o0IIEHNE,

134 CUCTeMAaTH3aIvsl 3HAaHHUH 1
"TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKHE yYpaBHEHUS"

135 [ToBTOpenue, o6o0mEeH e, 1
cucremarusanus 3HaHui: "IlponsBogHas”

136 Bcepoccuiickas mpoBepouHas paboTa 1 il

OBIIEE KOJIMYECTBO YACOB I1O 136 10

[NTPOT'PAMME

11 KJIACC

Tema ypoka

KoaunuyecTBO 4acoB




[IpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHUIO (DYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne nNpon3BOIHON K
UCClIeIoBaHUI0 (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne nponu3BOIHON K
UCCIIeI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
UCCIICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI
IIprMmeHeHne npon3BOIHON K
UCCIIEIOBaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HEPEPBIBHON
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPHIBHON
(GYHKLUHU Ha OTpe3Ke

Haxoxnenne HanOobIIero u
HAMMEHBIIETO 3HAUYCHUS HEIIPEPhIBHOM
(GyHKLIUU HAa OTpe3Ke




10

Haxoxnenue HaubomibIiero u
HAaWMEHBIIIETO 3HAYCHUSI HEMPEPHIBHOM
GyHKIIMHM Ha OTpe3Ke

11

Haxoxnenue Haubomibiero u
HAaMMEHBIIIETO 3HAYCHUSI HEPEPHIBHON
GyHKIINM Ha OTpe3Ke

12

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(GyHKIINHM Ha OTpe3Ke

13

[IpumeHeHue MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeHeHue MPOU3BOTHOM JIJIst
HAXO0JKJICHUS HAWJTYUIIIEro PEIICHUS B
MIPUKIIATHBIX 3a7auax

15

[Ipumenenre npou3BOIHON IS
ONpeIeTIEHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (OPMYIION UK
rpaduKom

16

17

IIprMeHeHre nporu3BOIHOMN ISt
ONpEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyJIoN WK
rpaduxkom

Kommnozunus ¢pyHkIuit

18
19

Komnosumus ¢pyHkumii
Komnosunus ¢pyHkuumit

[N ==

20

21

I'eomeTrpuueckue oOpa3bl ypaBHEHHIA Ha
KOOPJAWHATHOM IIOCKOCTH

I'eomeTrpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPJMHATHOM IMIOCKOCTH




22

Kontponbnas pabora Nel:
"UccnenoBanue (yHKIUN C TOMOIIBIO
MPOU3BOAHOIM"

23

24

25

26

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

[TepBOOOpa3HbBIE NTEMEHTAPHBIX
dbynaknumid. [TpaBuna HaxoXaCHUS
epBOOOPA3HBIX

[TepBOOOpa3HbBIE 3TIEMEHTAPHBIX
¢bynkuuit. [IpaBuna HaxoOXKAEHUSA
epBOOOPA3HBIX

Huterpai. I eoMmeTpuyeckuii CMbICI
UHTEerpaia

27

Brruucnenue onpenenéHHoro HHTerpaia

o popmyne Herotona-JlelOHua

28

29

Brrunciaenue OHpe)IeJ'IéHHOl"O HUHTCrpajia

1o popmyne HeroTona-JleliOHuma

IIpumenenne nHTErpaia s
HAXO0XJICHUS TUIOIIaIed TUIOCKUX QUTYp

30

IIprumenenne uHTErpaia s
HaXO0XJIEHU 00bEMOB r€OMETPUUECKUX
Tell

31

32

33

34

[Tpumeps! pemenunit uddepeHaITbHbIX

ypaBHEHUU

[Tpumeps! pemenunit uddepeHaITbHbIX

ypaBHEHUU

MaremaTrnueckoe MOAECIMPOBAHUE
peabHBIX MPOIIECCOB C MTOMOIIIBIO
nudepeHIaTbHBIX YPaBHEHUN

KonTtponbnas pabora No2:
"TlepBooOpazHast 1 uHTErpal"




Tpuronomerpuueckue GyHKIMH, UX

35 .
CBOWCTBA U rpaduKu

36 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpadMKu

37 Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U IrpaduKu

38 Tpuronomerpuiecknue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpudeckue GyHKLINU, UX
CBOWCTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YPaBHEHUH C IOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YpaBHEHHUH C TOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

16 Pemrenne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux

HEPaBEHCTB




Kontponbnas padora Ne3: "['paduku

48 TPUTOHOMETPUYECKHUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcHOBHBIE METOIbI PELICHUS
[I0Ka3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PELLICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PEIICHUS
[IOKAa3aTeIbHbIX HEPABEHCTB

59 OcCHOBHBIE METO/IbI PELLICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

54 OcHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKIX HEPABEHCTB

55 OcCHOBHBIE METOIbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OcCHOBHBIE METO/BI PELLICHUS
norapu(MUUECKIX HEPABEHCTB

57 OcHOBHBIE METOIbI PELLIEHUS
MPPALMOHAJIbHBIX HEPABEHCTB

58 OcHOBHBIE METO/IbI PELICHUS
MPPALMOHATIBHBIX HEPABEHCTB

59 OcHOBHBIE METO/BI PELLIEHUS
UpPpalMOHATILHBIX HEPABEHCTB

60 OcHOBHBIE METO/IbI PELICHUS
MPpALMOHATIbHBIX HEPABEHCTB

61 I'paduueckue meTobl pelIeHus
UPpALMOHATIbHBIX YPaBHEHHM

62 ['padmyeckue METOABI peLIeHHs

UPPALMOHAIBHBIX YPABHEHUN




63

64

['paduueckue METO bl peIICHUS
II0Ka3aTeJIbHBIX YPaBHEHUU
I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbIX HEPABEHCTB

65

66

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX YpaBHEHHMA
I'paduueckue MeTo Bl pemieHus
JOTapu(PMHUUECKUX HEPABEHCTB

67

68

['paduueckue METO bl pEIICHUS
norapu(pMHUECKUX HEPABEHCTB

I'paduueckue MeTobl pelIeHus
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN

69

I'paduueckue MeTobl perIeHus
MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
YpaBHEHUHU

70

I'paduueckue MeTObI perIeHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

71

I'paduueckue MeTObI perIeHus
MOKa3aTeNbHBIX U JIOrapu(PMUUECKUX
HEPABEHCTB

72

KonTtponbHas padota Ne4:
"UppanronanbHble, TOKa3aTeIbHbBIE U
JorapupMHUECKUEe HEpaBeHCTBA"

73

74

KommuiekcHble uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMIUIEKCHOTO YHCIIa

KommuiekcHble uncna. AnreOpanueckas u

TpUTrOHOMETpHUYecKast pOpMBI 3arncu
KOMIIJIEKCHOT'O Yncia




ApudmeTnueckue onepanuu c

7 KOMILICKCHBIMHU YUCIIAMH

76 Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIAaMU

77 I/I306pa>KeHI/IeUKOMHJICKCHBIX YHCell Ha
KOOpPJMHATHOM IJIOCKOCTH

78 I/I306pa)K€HI/I€vKOMHJIeKCHLIX qrces Ha
KOOPJMHATHOM TIIOCKOCTH

79 ®opmyna Myaspa. KopHu Nn-oii ctenenu
13 KOMIUIEKCHOTO YHClIa

80 ®opmyna Myaspa. KopHu Nn-oii ctenenu
13 KOMIUIEKCHOTO YHClIa
[IpumMeHeHre KOMIUIEKCHBIX YHCEN IS

81 penieHus GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 'I'COHTPOJ'IBHaSI pabota NeS5:

KommuiekcHbie uncna"

83 HatypanbHble 1 1ienbie grcia

84 HarypanbHble 1 nensle yncia

85 [TpuMeHeHre NPU3HAKOB JIEIUMOCTH
LEJIBIX YUCEell

86 [IpumeHeHre NPU3HAKOB IETMMOCTH
LEJbIX YUCell

87 [TpuMeHeHrne TPU3HAKOB JIEITMMOCTH
nenbix yncen: HOJ[ u HOK

88 [IpumeHeHre NPU3HAKOB IETMMOCTH
nensix yucen: HOJl u HOK

89 [TpuMeHeHre TPU3HAKOB JIEITMMOCTH
IEJIBIX YMCEJI: OCTATKH 110 MOAYIIIO

90 [IpumeHeHre NPU3HAKOB IETMMOCTH

LEJIBIX YUCEII: OCTAaTKU IO MOIAYJIIO




91

HpI/IMeHeHI/IC IIPU3HAKOB JCIIMMOCTHU
LCJIBIX YUCCII: AJITOPUTM EBknupa mis
pPE€UICHUA 3a4a4 B HEJIBIX YUCIaX

92

93

94

95

96

KonTtponbnas padora Ne6: "Teopust
1ebIx yucen"

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBHUSA

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

OcHOBHBIE MCTOABI pCICHUA CUCTCEM U
COBOKYITHOCTEH pallOHaIbHBIX
ypaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW MppalMOHAIBHBIX
YpaBHEHUHU

97

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUHU

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEMN MOKA3aTEIbHBIX
YpaBHEHUN

99

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUN

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUN

101

[IprMeHeHre CUCTEM K PELICHHIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3
pa3IMYHBIX 00JIaCTeH HAYKU U PEaTbHOU




102

103

104

YKU3HU, UHTEPIIPETALNS TOTy4EHHBIX
pe3yJIbTaToB

[IpuMeHeHne cUCTEM K PEILECHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 u3
pa3nuyHbIX 00JacTeil HAyKH U pealbHOM
JKU3HU, MTHTEPIIPETaLus IOJy4YEeHHBIX
pe3yJIbTaToB

[IprMeHeHre HEpAaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aa4 U 3a7a4 u3
Pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HU, UHTEPIIPETaLs IOJy4YEHHBIX
pe3yJIbTaToOB

KonTponsHas padora Ne7: "Cucremsl
palMOHAIILHBIX, UPPAIIMOHATBHBIX
NIOKa3aTeIbHBIX H JIOTapu(PMHUUCCKUX
ypaBHeHHH"

105

106
107

ParnmonanbHble ypaBHEHUS €
napaMeTpamu

PannonanbHbIe HEpaBEHCTBA C
napaMeTpamu

PanroHanbHbIE CUCTEMBI ¢ TApaMETPAMU

108

109

HppaunvoHanbHbIE YpaBHEHHUS,
HEPABEHCTBA C TapaMETPAMH
HppanroHanbHbIE CUCTEMBI C
napameTpamu

110
111

[TokazarenpHbIC ypaBHEHUS, HEPABCHCTBA
C mapaMeTpamMu

IIokazaTenbHBIE CUCTEMEL C napamMmeTpaMmu

112

Jlorapudmuueckre ypaBHEHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

JlorapugpmuuecKkue CUCTEMBI ¢
napaMeTpamu




TpuronomeTrpuyeckue ypaBHEHUS C
napaMeTpamu

114

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napameTpamu

115

TpuronomeTpuyeckue CUCTEMBI C
napaMeTpamu

116

IToctpoenue u uccnegoBaHue
MaTeMaTUYeCKUX MOJENEH pealbHbIX
CUTYalHil C MOMOIIBIO YPAaBHEHUH C
napameTpamu

117

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEH peabHbIX
CUTYalUH C IIOMOILBIO CUCTEM
YPaBHEHUH € ITapamMeTpamu

118

ITocTpoeHue u uccinenoBaHue
MaTEMaTUYECKUX MOJENIEN peaabHbIX
CUTYyAaLUH C IIOMOUIBIO CUCTEM
YPaBHEHUH € ITapaMeTpamu

119

KonTposasHnas padora Ne§: "3anauu ¢

120 "
napameTpamu

[ToBTOpenue, 06001IIEHNE,
cucTemarusanus 3HaHuil: "YpapHenus"

121

[ToBTOpenwme, 0600MIEHNE,

1 2 2 2. n n
CUCTCEMATU3alsd 3HAHUU YpaBHeHm{

[ToBTOpenue, 060061IeHNE,
123 cUCTeMaTu3alus 3HaHUH: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

[ToBTOpenme, 0600IIEHNE,

124 2. n n
CUCTCEMATU3alad 3HAHUU HepaBeHCTBa

[ToBTOpenue, 06001ICHNE,

125 . n n
cucTeMaTH3alus 3HaHuii: "HepaBencTna




126

127

128

129

130

131

[ToBTOpEeHmE, 0600IICHNE,

cucreMarusaius 3Hanuii: "HepaBencrpa"

[ToBTOpeHnue, 06001ICHNE,

cucremaTtusanus 3Hanuil: "IIpousBoaHas

u e€ npumeHenue"
[ToBTOpenue, 06001ICHNE,

cucremaTtusanus 3Hanuil: "IIpousBoanas

u e€ npumeHeHue"
[ToBTOpenue, 060061ICHNE,

cucremaTtusanus 3Hanuii: "IIpousBoaHas

u e€ npumeHeHue"

[ToBTOpenue, 06001ICHNE,
cuctemaTusanus 3Hanuii: "Murerpan u
ero npuMeHexue"

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHui: "MHTerpan u
€ro npuMeHeHue"

132

133

[ToBTOpenue, 06001IIEHNE,
cucreMaruzanus 3HaHui: "OyHkuun"
[ToBTOpenue, o6odIIEHNE,
cucreMarusanus 3HaHui: "OyHkuun"

134

135

Wrorosas koHTpodbHAsA paboTa 3a |
HOJTyTO/Ine

Hrorosas kouTpoasHas padora 3a Il
TIOJIYTO/THE

136

[ToBTOpenme, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

136

10




IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC
Kox .
e IIpoBepsiembie NpeIMeTHbIE Pe3YJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Ywuca ¥ BEIYUCICHUS
11 OnepupoBaTh MOHSATUSMHU: PANUOHAIBHOE W JICHCTBUTEIILHOE YHCIIO,
' OOBIKHOBEHHAS U JACCATHUYHASI IPOOb, MPOIICHTHI
12 Bb{HOJ‘IHﬂTb apupMeTHIECKHE oTepaluu C  paluOHAIBHBIMH |
JIEUCTBUTEIBHBIMHU YHCIIAMH
13 BrImonHATE IpUOIMKEHHBIE BBIYUCIICHHS, UCIIOIb3Ys NMPABUIA OKPYIICHUA,
JIeJIaTh IPUKUAKY U OLICHKY pe3yiIbTaTa BEIYUCICHUI
OnepupoBaTh MOHATUSMU: CTEIICHD C IIEJIBIM ITOKa3aTelieM, cTaHaapTHas GopMa
14 3aMuCy IEHCTBUTEIBHOTO YHCIIa, KOPEHb HATYypaJbHON CTENEHH; UCIIOIB30BaTh
' NoAXOANyt0  (GopMy 3ammcu JEHCTBUTEIBHBIX YHUCENl JUIS  PEIICHUS
MPaKTUYECKHX 3a/1a4 M MPEICTABICHUS JaHHBIX
OnepupoBaTh MOHSTUSAMU: CHHYC, KOCHHYC U TAaHI'€HC MPOU3BOJIBHOIO YTIIa;
15 KCIIOJIb30BaTh 3anucCh MIPOU3BOJILHOTO yriia yepes oOpaTtHbIe
TPUTOHOMETpHUYECKHe (DYHKINU
2 YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHIATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJOe,
2.1 parroHaIbHOE, UppaImoHaIbHOe ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPHYECKOE YpaBHEHUE
29 BremonHsaTe nmpeoOpa3oBaHHsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH W peliarh
TPUTOHOMETPUYCCKHE YPABHEHUS
BremonHsaTe mpeoOpa3oBaHUs 1EbIX, PAMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIDOXXCHUH W pelarh OCHOBHBIC THUNBI IICNIBIX, PAIMOHAIBHBIX U
UPPAIMOHATIFHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHsITh ypaBHEHUS U HEPABEHCTBA ISl PEIICHUSI MaTeMaTHYEeCKHUX 3a/1a4 U
' 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKU U pealbHOM JKU3HU
MonenupoBaTh peajibHbIE CHUTyallMd Ha S3BIKE aireOpbl, COCTaBIIATH
25 BBIpQXXCHHS, YpPaBHEHHs, HEpPABEHCTBA IO YCIOBUIO 3a/1ay, HCCIENI0BaTh
MTOCTPOCHHBIE MOJICIIN C HCITOJIb30BAHUEM alllapara ajireOpsl
3 OyHK1MY 1 rpaduKH
OnepupoBaTh MOHATUSIMH: (YHKIHSA, CHOCOOBI 3aJaHus (PYHKIUH, O00IacTh
3.1 ompesieNieHuss U MHOXECTBO 3HaueHUM (QyHKIuH, rpaduk QyHKIHH, B3aHMHO
obOpatHbie GyHKITUN
39 OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (PYHKIIMH, HYIU (DYHKIINU,
MIPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUsT ypaBHEHUI
34 Crpoutp W uurtaTh TpaduKku JUHEHMHON (QYHKIMH, KBaJApaTHUYHON (QyHKIMH,
CTETNICHHOW (DYHKITUH C LIEJTBIM TTOKa3aTeIeM
Hcnons3oBate Tpaduku GYHKIUA Ui UCCICNOBAHMS MPOLECCOB U
3.5 3aBUCUMOCTEH TIPH pEIICHUH 3a71a4 U3 APYTUX yU4eOHBIX MMPEIMETOB U pPeaTbHOM
JKU3HU, BBIPAXKATh (DOPMyIamMu 3aBUCUIMOCTH MEX]Ty BETHIMHAMH
4 Hauana MaTremMaTH4eCKOTO aHaIN3a




OHCpI/IpOBaTB IIOHATHUAMU oCIea0BaTCIbHOCTD, apI/I(bMCTI/I‘ICCKaﬂ u

4.1 reoMeTpHuuecKas Iporpeccun
492 OnepupoBaTh MOHATUSAMHU: OECKOHEYHO yObIBaomiasi reoMeTpudecKas
nporpeccusi, cyMmMa 6€CKOHEUHO yObIBaroIIell reOMeTpUYeCcKOi mporpeccuu
4.3 3aaBaTh MOCIEA0BATEIHPHOCTH PA3IMIHBIMU CIIOCOOaMU
44 Hcnonp30BaTh CBOWCTBA MOCIIEI0BATEILHOCTEW M IPOrPECCUi JUIsl peleHUus
peabHbIX 33Ja4 IPUKJIAJHOIO XapaKTepa
5 MHoXxecTBa U JOrvKa
5.1 OnepupoBaTh MOHITUAMHU: MHOXKECTBO, OIIEPALIUU HaJl MHOKECTBAMHU
59 Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmapar Juis ONUCAHUS peallbHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB
5.3 OnepupoBaTh NOHATUSIMU: OIIPEEICHUE, TEOpEMA, CIEICTBUE, 10KAa3aTEIbCTBO
11 KJIACC
Koxn .
e et IIpoBepsiembie NpeIMeTHbIE Pe3y.IbTaThl 0CBOCHUs OCHOBHO
T 00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3oBaHus
1 Yucna u BIYUCICHUS
OnepupoBaTb MNOHATHSMM: HaTypalbHOE, LEJIO€ YHUCIO; HCIOIb30BaTh
11 IOPU3HAKU JETUMOCTH LENBIX YHCel, pa3jokKEeHUWEe YHuCllia Ha HpPOCThbIe
MHOJKUTENH JUIsl peIIeHUs 3a1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAllMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATHIMHU: Jorapudm 4ducia, AECITUYHBIE U HATypaJlbHbIE
Jorapupmsl
2 YpaBHEHMS U HEPAaBEHCTBA
[TpuMeHsATH CBOMCTBA CTENEHM [UId IpeoOpa3oBaHUs  BBIPAKECHUH,
2.1 ONEepUpOBaTh MOHATHUAMHU: IIOKA3aTEIbHOE YpaBHEHHE U HEPaBEHCTBO;
pelaTe OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUH U HEPABEHCTB
BbimonHATe npeoOpa3oBaHUs BBIPAKEHUH, COAEPXKALIMX JIOTapu(MBI;
2.2 ONEepUPOBATH MOHATUAMU: JIoTapu(MUUECKOE ypaBHEHHE U HEPABEHCTBO,
peliaTe OCHOBHBIE TUIIBI JJOrapU(PMHUUECKUX YPAaBHEHUM U HEPABEHCTB
2.3 HaxoauTs perieHus npocTeHIMX TPUTOHOMETPUUECKIX HEPABEHCTB
OrnepupoBaTh MOHATHAMM: CHCTEMA JIMHEMHBIX YPaBHEHUW M €€ pelIeHUE;
2.4 MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM AJIS PEIICHUS MPAKTHYECKUX
3a1au
25 HaxongvaemeHHsI MPOCTEUIINX CHCTEM M COBOKYITHOCTEW PALIMOHAJIBHBIX
YpaBHEHHI U HEPaBEHCTB
MogenupoBaTh peajbHbIE CUTYallMM Ha S3bIKe anreOpbl, COCTaBIAThH
2.6 BBIpQXXEHHS, yYpaBHEHHsS, HEPAaBEHCTBA M CHUCTEMBbI MO YCIIOBUIO 3aJauH,
UCCIIEIOBAaTh MOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM arnrapara ajireopbl
3 OyHKIMH U TpaduKh
OnepupoBaTb MOHATUSAMHU: MEpPUOAUYECKAss (QYHKIMS, TNPOMEXKYTKU
31 MOHOTOHHOCTH (YHKLHH, TOYKH HKCTpeMyMa (YHKIHMH, HauOoiblIee H
HalMEHblIlee 3Ha4eHUs (PYHKIMM Ha IPOMEXKYTKE; UCIOJIb30BATh UX JUIS
uccienoBaHus QyHKIMH, 33JaHHOM Irpad KoM
OnepupoBaTh NOHATHUAMH: TpapUKU MOKA3aTEIbHOU, JOrapuPpMHUUECKON U
3.2 TPUTOHOMETPUYECKUX (QYHKIIMK; H300paxaTh WX HA KOOPAMHATHOM

IIJIOCKOCTH U MCIIOJIb30BATh [l PEILICHNs] YPABHEHUM U HEPABEHCTB




33 N3o00pakaTh Ha KOOPAMHATHON TUIOCKOCTH rpa@vm(l/l JIMHEMHBIX praBHeHI/Iﬁ
Y UCNOJb30BaTh UX JJIS PELIECHUS] CUCTEMBbI JIMHENHBIX YPaBHEHUM
34 Hcnonb3oBate rpaduku (yHKOIMHA A7 WCCIEAOBAaHUS IPOLECCOB H
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCHUILUINH
4 Hayana maremaT4eckoro aHanmsa
OnepupoBaTh MOHATUSMH: HETIpepbIBHAS QYHKINSA, TPOU3BOIHAS (DYHKIIUH;
4.1 UCIIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHON JIJIs
pelieHus 3a1au
42 HaxomuTe  MpOM3BOAHBIE  3JEMEHTApHBIX  (DYHKIUH,  BBIYHCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO (DYHKIUI
Hcnonp30BaTh  NPOU3BOAHYIO  JJII  HUCCIENOBaHUS  (QYHKIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTHh PE3yJbTaThl UCCIEIOBAHUS K
MIOCTPOCHHUIO IpaUKOB
44 Hcnonp30BaTh MPOM3BOAHYIO JUIsI HAXOXKICHUS HAWIIYUIIEro pEHIeHHs B
IIPUKJIAJIHBIX, B TOM YHCJIE COL[MAIbHO-DKOHOMUYECKHX, 3a7jauax
45 OnepupoBaTb MOHATUSIMU: TepBooOpa3Has M MHTErpaj; I[OHUMAaTh
' reOMEeTPUUYECKUN U PU3NIECKUI CMBICI HHTETpaia
16 Haxonuths mepBooOpa3Hble 3JeMEHTAapHBIX (YHKINH, BBIYUCISATH HHTETPAT
' o popmysne Hetotona — Jleitbuuna
47 Pemarp npukiagHbie 3a1a4u, B TOM YHCJIE COLHAIBLHO-SKOHOMHUYECKOTO U
' ($U3MYECKOr0 XapakTepa, CpeACTBAMU MATEMAaTUYECKOTO aHAIN3a

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KITACC
‘ Kon ‘ IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Hucna 1 BBIYUCIIEHUS

Panmonanesheie yncna. OOBIKHOBEHHBIE U IECATUYHBIE POOH, IPOIEHTHI, 0ECKOHEUHBIE
Nepuonueckie npodu. ApudmeTHdyeckrue Oorepanud C paldoOHATBHBIMU YHCIIAMH,

11 npeoOpa3oBaHUsl YUCIIOBBIX BbIpaKeHMH. llpumeHeHue npobel M MPOLEHTOB s
peleHwsI MPUKJIAAHBIX 337a4 U3 Pa3IMYHbIX OTpaciieil 3HAaHUH U peabHOM KU3HU
JlelicTBUTENbHBIE YnCiIa. ParmoHabHbIE M HPPAIMOHANBHEIC Yrca. ApudmMeTHieckue

1.2  omepauuu ¢ JAEHCTBUTENbHBIMU uYuciaamu. [lpuOmkEéHHBIE BBIYHCICHUS, MpaBHUIia
OKpYTJICHUS, TPUKUJIKA U OIIEHKA Pe3yabTaTa BEIYUCICHHH
Crenens ¢ nenbiM okaszareneM. CtanmapTHas Gopma 3arucu JeHCTBUTEIBHOTO YUCTIa.

1.3 Hcnonb3oBaHue moaxojsiiell GpopMbl 3amMucu ACHCTBUTEIbHBIX YHMCEN Ui PELIeHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS JaHHBIX

14 Apubmernieckuii KOpeH? HaTypalbHOU creneHu. [leiictBus ¢ apudmernyeckumMu
KOPHSIMH HAaTypaJIbHOW CTETICHU

15 CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC
YHCIIOBOTO apryMeHTa

2 YpaBHEHHS U HEPABEHCTBA

2.1 = ToxzaecTBa M TOXKIECTBEHHbIE MPE0OPa30BaAHU

29 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIBI

23 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
HMHTEPBAJIOB

2.4  PemenHue 1MenbIx U IpoOHO-PAMOHATLHBIX YPAaBHEHUN U HEPABEHCTB

2.5  Pemenue uppalioHaIbHBIX YPABHCHHU M HEPABEHCTB




2.6

Pemennie TpUroHOMETpUYECKUX ypaBHEHUIN

HpI/IMeHCHI/Ie ypaBHeHI/Iﬁ N HCPABCHCTB K PCHICHUIO MAaTEMAaTHYCCKUX 3a1a4 U 3a/1a4 U3

2.1 pa3nuyHbIX 001acTeil HAYKH U PEeANbHOM KU3HU
3 OyHKIUU U Tpaduku
31 OyHKua, crnocoobl 3amaHus (Gynkmuu. ['padux ¢yHkuu. BzaumHo oOpaTHBIC
GbyHKIIUU
32 OOnacte ompeneneHuss W MHOXECTBO 3HaueHWd ¢yaknuu. Hymum ¢ysaknum.
[IpoMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU
33 CrenenHast GyHKIMS ¢ HATYpaJIbHBIM M LIebIM Noka3aTtesneM. E€ cBoiicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if cTeNeHn
34 Tpuronomerpudeckass OKpPYKHOCTb, ONPEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
YHCIIOBOTO apryMeHTa
4 Havana matematuuyeckoro ananusa
41 [TocnemoBaTenbHOCTH, CIOCOOBI  3al@aHUS  IOCITENOBATEIBHOCTEH. MOHOTOHHBIC
MOCIIE0BATEIHHOCTH
ApudmeTrnueckas U TeoMeTpUueckas mporpeccuu. beckoHeyHo yObIBaromas
4o ~ TeoMeTphdecKas mporpeccus. Cymma OECKOHEYHO YOBIBAIOLICH TIeOMETPUYECKON
nporpeccuu. dopmyna CIOKHBIX TPOUEHTOB. lcmonp30BaHWE MPOrPECCHH IS
peleH sl peaJbHbIX 33a4 IPUKIAJHOTO XapaKTepa
) MHOXeCTBa U JIOTHKA
MHoOxecTBO, oniepanny HajJ MHOXecTBaMu. J(narpammel Ditniepa — Benna. [Ipumenenue
5.1  TeopeTHKO-MHOXECTBEHHOTO armapara /sl ONMCAHUs peabHbIX IPOLIECCOB U SIBJICHUH,
MIPH PEUICHNH 33/1a4 U3 IPYTUX YUeOHBIX PEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, T0KA3aTEIbCTBO
11 KJIACC
‘ Kon ‘ IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Urcna 1 BBIYUCIICHUS
1.1 HatypanbHble u nensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yucel
1.2 CreneHnsb ¢ palmoHaIbHBIM NTOKa3areneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uncna. JlecaTHIHbIE U HATYpaJIbHBIC JIOTapH(PMBI
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaxeHH, copepKaluX JOrapumbl
2.2 [IpeoOpa3oBaHue BRIpAKESHH, COACPIKAIINX CTENCHH C PAIlMOHAIBHBIM TIOKa3aTeIeM
2.3 [TpumMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
24 IToka3aTenbHblE YpaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CI/ICT?MLI JTUHEHHBIX ypaBHeHI/n?I. Perienue npukiagHbIX 3a/1a4 ¢ TOMOIIBIO CHCTEMBI
JTMHEWHBIX YpaBHEHHH
2.7 CucTeMbl 1 COBOKYITHOCTH PAIlMOHATBHBIX YPABHEHUH W HEPABEHCTB
28 [TpumeHeHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHUECKUX 3ajad
W 33/1a4 U3 Pa3InYHbIX 00JIaCTe HAYKHU U peasIbHOM KU3HH
3 OyHKIIUU U Tpaduku
Oynknusa. [lepuogmueckne Qynkmuu. [IpomMexyTKMm MOHOTOHHOCTH (DYHKITUH.
3.1 MakcuMymMbl U MUHUMYMBI (QyHKIUH. HauOomblliee W HauMeEHbIIlEe 3HAUCHUE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B TpaduKH




3.3

[TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U IrpaduKH

3.4 Hcnonb3oBanue rpadukoB GyHKUMN A7 pellieH sl ypaBHEHUH U JIMHEMHBIX CUCTEM
Hcnonp3oBanue rpadgukoB GyHKIMHA I UCCIETOBAHHS ITPOLIECCOB U 3aBUCUMOCTEH,

3.5 KOTOPbIE BO3HUKAIOT IIPU PEILIEHUH 3a/1ay U3 APYrUX yUeOHbIX IIPEAMETOB U peaibHON
KHU3HH

4 Hayana maTeMaTn4ecKoro aHanusa

4.1 HenpepbiBable pyHKIIMU. METOA HHTEPBAIOB /IS pEIICHUS] HEPABEHCTB

4.2 [TpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUNA CMBICI TPOU3BOIHOM

43 [IpousBoaHbie 3eMeHTapHBIX (QYHKUIUH. DopMynbl HAXOXKICHHS MPOU3BOTHON
CYMMBI, IPOU3BEICHHS U YACTHOTO (PYHKLIUI
[IpuMeHeHre TPOM3BOJHOW K HCCIEIOBaHUIO (YHKIMI Ha MOHOTOHHOCTb U

4.4 sKcTpeMyMbl. HaxoxaeHne HamOOoJIbIIero W HaMMEHBIIEro 3Ha4eHus (YHKIMH Ha
OTpe3Ke

45 [IpumeHneHne MpoU3BOJHON JUIsl HAXOXKACHUS HAWIYUILIEro PEeLIeHUs! B IMPUKIIATHBIX
3ajjauax, JUIsl OlpeieNIeHusl CKOPOCTH MpolLiecca, 3alaHHOro popMyIioi miu rpadgukom

4.6 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

47 WuTerpan, ero reoMerpuyeckuii U ¢pu3ndeckuil cMbicil. Beruucienue nuTerpaia mno

dopmyiie Hetotona — JleitOnuma

ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBLIET'O OBPA3OBAHUSA

Kon

HpOBepﬂeMble Tpeﬁona}mﬂ K IPECAMETHBIM pe3yjbTaTaM 0CBOCHUSA

NpOBepsieMOro  OCHOBHON 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHEro 00Iero
TpeOOBaHUS o0pa3oBaHus

Bnagenne MeronamMum J0Ka3aTeNbCTB, AITOPUTMAMHU PpELICHUS 3ajady;
yMeHue (GOpMyIMpOBaTh U OINEPUPOBaTh MNOHATHIAMU: OINpeE/eseHuE,
akcuoma, Teopema, CJEeACTBHE, CBOMCTBO, MNPHU3HAK, [0KA3aTEeNbCTBO,
paBHOCWIbHBIE (OPMYIMPOBKH; MPUMEHATh UX; YMeHHE (OpMYIMpPOBATH
oOpaTHO€ M NPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTeMaTH4YeCKOM HHIYKLUY;
MIPOBOAMTH J0KA3aTeNbHbIE PACCYKICHUS MIPU PELICHUH 3a]a4, OLIEHUBATh
JIOTUYECKYI0O  TPAaBUIBHOCTb  PACCYXACHMH; YMEHUE  OIepUpOBaTh
MOHSATUSIMH: MHOKECTBO, MOJMHOKECTBO, OINEpaly HajJ MHOXKECTBaMHU;
YMEHHE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar 1Jis ONUCaHus
peaJIbHBIX MPOLIECCOB U SBJICHUI M MpU PEIIeHUH 3a]ad, B TOM YHCIE U3
JPYTrUX Y4eOHBIX MPEIMETOB; YMEHHUE OINEpUpOBaTh MOHATHIAMHU: rpad,
CBSI3HBIN Tpad, AepeBo, MHKI, Tpad Ha TIIOCKOCTH, YMEHHE 3a/JaBaTh U
OMMCHIBATh Ipadbl Pa3IMYHBIMU CHOCOOAMM; HCIIOJIb30BaTh Ipadbl Mpu
pelIeHnn 3a1a4

YMeHune onepupoBaTh MOHATUAMM: HATYpallbHOE YHCIIO, LIEJI0E YHUCIIO,
CTENEHb C IEJIBIM MOoKa3aTejaeM, KOpeHb HATypalbHON CTETICHH, CTETICHDb C
palMOHANIBHBIM TOKa3aTeNeM, CTENEHb C JIEWCTBUTENIbHBIM MOKA3aTENEM,
jJorapum uHcIa, CHUHYC, KOCMHYC M TAaHIE€HC MPOU3BOJIBHOIO YHUCIHA,
OCTaTOK M0 MOJYJII0, PalMOHAIBHOE YHCIO, HPPALHOHATIBHOE YHUCIIO,
MHO>KECTBAa HaTypalbHbIX, LIETBIX, PALIMOHAIbHBIX, J€CTBUTEIBHBIX YHCEI;
YMEHHE WCIOJIb30BaTh TMPU3HAKH JEIUMOCTH, HAaWMEHBIIHMHA OOmuit
JieNuTeNb M HauMeHbllee o01iee KpaTHoe, aropuT™ EBkiuaa npu pemenun
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMHU CUCTEMAaMH CUUCIICHUS;
YMEHHE BBITIOJIHAThH BBIYMCIICHUE 3HAUCHUN U TPeoOpa30BaHUsl BHIPAKEHU N




CO CTENEHsAMHU U JorapudmMamu, mpeodpa3oBaHus APOOHO-PAUOHATIBEHBIX
BBIPDQKCHUI; YMEHHUE ONEPUPOBATH TMOHITHUSMU: TOCIEIO0BATEIHHOCTD,
apudmernyeckas Mporpeccusi, reoMeTpuueckas Mmporpeccusi, 0ECKOHEUHO
yOBIBafomasi ~ reoMeTpuyeckas  NIpPOTpeccus;  yYMEHHE  3a/1aBaTh
MOCIIEZIOBATEIBLHOCTH, B TOM YHUCIIE C MOMOIIbIO PEKYPPEHTHBIX (OPMYI;
YMEHUE OINEepUPOBATh MOHATHSIMHU: KOMIUIEKCHOE YHUCJIO, COMPSKEHHDBIC
KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT KOMILJIEKCHOTO uucia, hopma
3alMCU KOMIUJIEKCHBIX 4uceNl (TeoMeTpuYecKas, TPUTOHOMETpUYEcKas
anrebpauyeckas); yMeTb IPOU3BOAUTH apumeTnyecKkue IeHUCTBUSA C
KOMIUIEKCHBIMM ~ YMCJIaMHU;  TPUBOJAUTH  MPUMEPHl  UCIHOJIb30BAHUSA
KOMIUIEKCHBIX YHCEJ; ONEPUPOBATh MOHSATHUAMM: MaTpuua 2x2 u 3x3,
OTIPENICTUTENh MATPHUILIBI, TEOMETPUUYECKUN CMBICI OTIPEICTUTENS

YMeHHne onepupoBaTh MOHATHAMU: PalMOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTejbHble, CTENEHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI; YMEHHUE ONIEPUPOBATH OHATUAMU:
TOX/IECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHUE, HEPaBEHCTBO,
CUCTEMA YPAaBHEHUHW M HEPABEHCTB, PABHOCWIBHOCTb YPAaBHEHUH,
HEPABEHCTB U CUCTEM; YMEHHE PELIaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI
C TIOMOIUBIO PAa3INYHBIX NPUEMOB; pelIaThb YpPaBHEHMS, HEPAaBEHCTBA U
CUCTEMBI C TaPAMETPOM; IPUMEHSATh YPABHEHU S, HEPABEHCTBA, UX CHCTEMBbI
JUI pelIeHUs MaTeMaTWYecKUX 3ajiad U 3a7ay U3 passInyHbIX objacteit
HayKH{ U PEIbHOU KU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (QYHKIMS, YETHOCTh (QYHKIINH,
NEPUOUYHOCTh (PYHKIIMHM, OTPaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTbH
GbyHKIMH, SKCTpeMyM (PYHKIIMH, HAauOOJbIIEe W HaUMEHbIee 3HAYCHUS
(GYHKIMK Ha MPOMEXYTKE, HenpepbIBHas (DYHKIMs, aCUMITOTHI Tpaduka
(GyHKIMH, TiepBas U BTOpas NPOU3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
¢u3znyeckuif CMBICT TNPOU3BOJHOM, IepBooOpa3Has, ONpeAeIEHHbIH
WHTErpai;, yMEHUE HaxXOJUTh AaCUMNOTOTHI Tpaduka (QYHKIMM;, yMEHUE
BBIYHCIIATH IPOM3BOIHBIE CYMMBI, IPOM3BEAEHHS, YACTHOTO M KOMITO3ULIUU
(GyHKIUH, HAXOUTh ypaBHEHHUE KacaTeIbHOU K Tpa@uKy QYHKIUU; yMEHUE
HaXOJUTh NPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMHA; YMEHUE UCIOJIb30BaTh
MIPOU3BOJIHYIO JUIsl UCCIENOBaHMs (PYHKUMN, HAXOAUTh HaWOOJBIINE M
HauMEHbUIME 3HaueHus (YHKIUMI;, CTpPOUTh TpaUKH MHOIOUIEHOB C
WCIIOJIb30BaHHWEM  amiapaTa MaTeMaTUYeCcKOTO aHajliu3a; I[PUMEHSTh
MIPOU3BOJHYIO AJI1 HaXOKIACHHS HAWIY4YLIEro PEIICHUs B NPUKIATHBIX, B
TOM YHCJI€ COLUATbHO-IPKOHOMUYECKUX U (PU3NYECKHUX 3aj]jauax; HaXOJIUTh
IUTOIIAZN U 00BEMBI (UTYP ¢ TIOMOIIBIO0 HHTErpaia; MPUBOIUTH TPUMEPHI
MaTEeMaTHYeCKOro MOJEIMPOBaHUS C MNOMOUIbI0 U depeHIaTbHbIX
ypaBHEHUH

YMeHue onepupoBaTh NOHATUSAME: TpaduK QyHKIMH, oOpaTHas QyHKIHS,
KOMITO3UIUS (QYHKIMM, JuHeWHas (QyHKUOUs, KBajpaTudHas (QyHKUHUSA,
pauMoHanbHas (QYHKLUS, CTerneHHass (QYHKLIUSA, TPUTOHOMETPUYECKHE
(GyHKIUMM, OOpaTHbIE TPUTOHOMETpPUYECKHE (QYHKIIMM, MOKa3aTeabHas U
norapupmuyueckass (yHKIHMH; YMEHHE CTPOUTh TpapuKd H3yYEHHBIX
(b yHKIHA, BRITTOTHATE MpeoOpa3oBaHus rpaukoB (GyHKIIHMA, UCIIOIH30BaTh
rpaduKu A7 U3Y4EHHUS MPOLIECCOB U 3aBUCUMOCTEH, MPH PEIICHUH 3a7a4
U3 JIpyrux y4eOHBIX IPEAMETOB M 3373y U3 PEabHOW YKU3HH; BBIPAKaTh
(dbopMynaMu 3aBUCUMOCTH MEX1Y BEIMYMHAMU; UCIIOIb30BaTh CBOMCTBA U
rpadukd (QYHKUMH A7 pelleHUs YpaBHEHUH, HEPAaBEHCTB M 3ajad C




napaMmerpamu; H300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOXKECTBa
pPELIECHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pPa3HbBIX TUIIOB (B TOM 4YHUCIE Ha
IIPOLIEHTHI, AOJIM U 4YacTH, Ha JABMXKEHHE, paboTy, CTOMMOCTb TOBapoB U
yCIIyT, HaJOrH, 3aJjaud U3 00JIaCTH YIpaBJIEHUs JIMYHBIMU U CEMEMHBIMU
(uHaHCaMH); COCTaBJIATh BBIPAXKEHUS, YpPaBHEHMs, HEPAaBEHCTBA U UX
CUCTEMBI II0 YCJIIOBHIO 3aJa4ud, HUCCIEINOBATH IIOIYYEHHOE pEIIECHUE U
OLIEHUBATh IPaBJIONOAOOHOCTh pPE3Yy/IbTATOB; YMEHHUE MOJEIUPOBAThH
peanbHblE CUTyallUM Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4H, UCCIIEI0BATh
IOCTPOEHHBIE ~ MOJEIM C  HCIOJIb30BAHHEM  ammapara  anreOpsl,
UHTEPIPETUPOBATH MOJIYYECHHBIN PE3yIbTaT

YMeHue onepupoBarh MOHATUSAMU: CpelHee apupMETHYECKOoe, MEeAHaHa,
HauOoJblllee U HAaUMEHBIIIEEe 3HAUCHUS, pa3Max, JUCIEepPCHUs, CTaHIapPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaIInIO, PEACTaBIECHHYI0 B TabMUIaX, Ha auarpammax, rpaduxax,
OTPaKAIOILYI0 CBOMCTBA pEaJIbHbIX IPOLECCOB U SIBJICHUI; MPEACTaBIATh
uHOpPMALIMI0O C TOMOIIBI0 TabNWIl W JAMarpaMM; HCCIEI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C MPUMEHEHUEM TrpaduuecKkux
METOJIOB U AJIEKTPOHHBIX CPEACTB; Ipa)UuecKu MUCCIE0BaTh COBMECTHbBIE
HaAOJIIOACHNUS C TIOMOIIBIO TUAarpaMM pacCeHBaHUs M IMHEUHON perpeccuu

YMeHHne onepupoBaTh IOHATHAMH: CIy4YalHBIA OIBIT W CIyd4alHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOATHOCTh C HCIOJBb30BaHUEM TpapUUYecKMX METOJO0B; NPUMEHSITh
(GopMyJBl CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (opMyny MOIHOM
BEpOATHOCTH, (popmyny bepHyminn, komOuMHaTOpHbBIE (PAKTBI U (HOPMYIIBI;
OLIEHUBATh BEPOSITHOCTU peajibHBIX COOBITHI; YMEHHE ONepupoBaTh
MOHATHSMM:  ClydailHass BEJIWYMHA, paCHpelielieHHe BEpOSTHOCTEH,
MaTEeMaTHUYECKOE OXHUJAaHWE, NUCIEPCHs W CTaHJAPTHOE OTKJIOHEHUE
CIlydalHOM  BeNMYMHBL, (QYHKIUU paclpeieneHuss U IUIOTHOCTH
PaBHOMEPHOI0, MTOKA3aTENbHOIO U HOPMAJIBHOTO Paclpee/ICeHUI; YMEHUE
HCIIOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacIpeneleHnil Uil pelieHus 3a/1ay;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
HCCIIEIOBaHMM; yMEHUE IPUBOIUTH IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBIINX
qucel B NMPHUPOIHBIX M OOLIECTBEHHBIX SBJIECHUSX; YMEHHUE OIEPUPOBAThH
MOHATHSIMHM: COYETaHUE, IIePEeCTaHOBKA, YMCIO COYETAaHUH, YHUCIO
NepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE NPUMEHSATh KOMOMHATOpPHBIE
(bakTbl U pacCyKIeHUs IJs pelIeHMs 3a]lad; OLEHUBATh BEPOSITHOCTU
peambHBIX  COOBITHI;  COCTaBIATH  BEPOSTHOCTHYIO  MOJAEIb U
UHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHne omnepupoBaTh IMOHATUSMH: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYHMHA yIia, IFIOCKUN YroJl, ABYI'PaHHbIN
yroJ, TPEXTPaHHBIA YIroJl, CKPEIIMBAIOIIMECS MPSAMBIE, NAPAIIIENIBHOCTh U
MEPIEHIUKYIISIPHOCTD IIPSIMBIX U IUIOCKOCTEH, YTrOJI MEXKAY MPSAMBIMU, YIOJl
MEXKIy IPSIMOM U IUIOCKOCTBIO, YTOJI MEXAY INTIOCKOCTSIMH, PACCTOSTHUE OT
TOYKHU 10 IUIOCKOCTH, PACCTOSHUE MEXKIY IPSAMBIMHU, PACCTOSTHUE MEXKIY
IIJIOCKOCTSAMU; YMEHHUE MKCIOJIb30BAaTh IPU DPEIICHUM 3a4ad H3Y4YCHHBIE
(akThl U TEOpeMbl MIIAHUMETPUU; YMEHUE OLIEHUBATh pa3Mepbl OObEKTOB
OKPY)KAaIOIIEr0 MHpa; CTPOUTH MATEMATUYECKHUE MOJEIU C ITOMOILBIO
FEOMETPUYECKUX IIOHATUM U BEJIMYMH, pPEIIATh CBSA3aHHBIE C HUMU
[IPaKTHYECKHUE 3a1a41
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YMeHue onepupoBaTh MOHATHSIMH: IUIOMAAL (GHUTYpbl, 00BEM (GUTYPBI,
MHOTI'OrpaHHUK, HpaBHJ’ILHBIﬁ MHOI'OrpaHHUK, CCYCHHEC MHOI'OI'PaHHHKA,
Ky0, mapajienenunen, Opu3Ma, OUpamuaa, (GuUrypa W TOBEPXHOCTh
BpallleHUs, MWIMHADP, KOHYC, Imap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH TMHPAMUbI, MPU3MBI, KOHYyCa, LWIMHApA, O0BEM Kyoa,
IpsAMOYIOJIbHOTO IMMapajlICJICIMIICaa, NHUpaMUAbl, I[IPU3MbI, NUWIWHApPA,
KOHycCa, Iapa, pa3BépTKa MOBEPXHOCTH, CEYCHHS KOHyCa M HHJIMHJPA,
napajuielibHble OCH WJIM OCHOBaHMIO, CEYCHHE Iapa, IUIOCKOCTb,
Kacamomascss cdepbl, MWIKHIPA, KOHYCa, YMEHHE CTPOUTh CCUCHHE
MHOTOTpaHHHKa, M300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TOBEPXHOCTH
BPAIIICHUS, UX CEYCHHUS, B TOM YHCJIE€ C IOMOIIBIO JICKTPOHHBIX CPECTB;
yYMEHHUE MPHUMEHSITh CBOWCTBA T'€OMETPHUYECKUX (UTYp, CaMOCTOSATEIBHO
(bOopMyITHUPOBAThH ONMPEICICHUS U3Y4aeMbIX (DUTYp, BBIIBUTATh TUIIOTE3BI O
CBOWCTBaX M IMpPH3HAKAX T'€OMETPHUYECKUX (HUTYp, OOOCHOBBIBATH HIIH
ONpOBEpraTh MX; YMEHHE MPOBOAUTH KiIacCUDUKAIMIO (QUTYp IO
Pa3iIMUHbIM  MPU3HAKAM, BbIIIOJHATH HGO6XOILI/IMI)I€ JOIIOJIHUTCIIbHBIC
MOCTPOCHHSI

11

12

YMeHue onepupoBaTb IHOHATHSAMM: JIBJKEHME B  IPOCTPAHCTBE,
napajiesIbHbli IIepeHOC, CUMMETpHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MIOBOPOT, MHpeoOpa3zoBaHUE M0A00Ms, TOAOOHBIE (QUIYPBl; YMEHUE
pacrio3HaBaTh PaBHblE U I0J00HBIE (QUIYpbl, B TOM 4YHCJIE B IPUPOAE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh T€OMETPUUYECKIE OTHOIICHUS TPU
pelIeHNH 3a]lady; HaXOAWUTh I'€OMETPUUYECKHE BEIMYMHBI (JJIMHA, Yroi,
II01a/1b, 00BEM) NP PELIEHUH 33]1a4 U3 IPYrUX YUEOHBIX IPEIMETOB U U3
peanbHON KU3HH; YMEHHE BBIYUCIISTh T€OMETPUUYECKHE BETMUMHBI (JJTUHA,
yroJl, TIom@aab, 00bEM, TUIOIMAAb MOBEPXHOCTH), UCIONB3YS W3Y4YCHHBIC
(GopMysIBl M METOABI, B TOM 4YHCJE: IUIOLIA]b MOBEPXHOCTH MUPAMUIBI,
MIPU3MBI, KOHYCa, IIWIMHPA, TUIOIIa1b chephl; 00BEM Kyba, MPsIMOYTOIBHOTO
napauiesenunea, MMpaMuabl, TPU3Mbl, HWIMHAPA, KOHYCA, [I1apa; yMEHHe
HaXOJUTh OTHOLIEHHE 00BEMOB MO0OHBIX QUTYP

YMeHne onepupoBaTh MOHSATHIMH: MPSIMOYTOJbHAS CHCTEMa KOOPIWHAT,
BEKTOp, KOOPAMHATHl TOYKH, KOOPJIMHATHI BEKTOpa, CyMMa BEKTODOB,
MPOU3BEJICHNE BEKTOpa Ha YHCIIO, pa3joXKEeHHWe BEeKTopa Mo 0asucy,
CKaJIIpHOE IPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YTOJl MEeXay
BEKTOpaMH; YMEHHUE UCTIOIb30BaTh BEKTOPHBIA H KOOPIUHATHBIA METO/T TSI
peleHHsi FTeOMETPUUECKUX 3a/1a4 U 33/1a4 JPYTUX yu4eOHbIX IPEIMETOB

13

YMeHue BoIOUpATh MOAXOSAIUN METO JAJIsl PEeLIeHNs 33/1a4M; TOHUMaHue
3HAYUMOCTH MAaTeMaTHKUd B HM3YyUYEHUU TNPUPOTHBIX M OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; YMEHHE pAcCIO3HaBaTh IPOSBICHUE 3aKOHOB
MaTE€MaTHKU B UCKYCCTBE, YMEHHUE MPHUBOJUTH IPUMEPBI MATEMAaTUYECKHUX
OTKPBITUHA POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAyKU

IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COJlePKAHUS

1 Uwucna v BEIYUCITICHUS
1.1 Harypanbablie u nensie yrcna. [[pu3Haku TeIMMOCTH IEeNbIX YHCeT
19 Panmonaneubie uucina. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, TPOIEHTHI,
OCCKOHEYHBIC TTEPUOTUUECKHE TpodH
13 Apudmernueckuii KOpeHb HATypallbHOM cTerneHu. JleficTBus ¢ apudMeTHIEeCKUMHU

KOpHSIMU HATYPAJIbHOU CTEIIEHU




CreneHs ¢ LOEJIBIM ITOKAa3aTCJIEM. CreneHb ¢ panuOHaJIbHBIM IMOKA3aTCIIEM. CsoiicTBa
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CTETIeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHT€HC YHCIOBOI0 apryMeHTa
1.6 Jlorapudm yucna. /lecaTnynable U HATYpaIbHbIE JOTapUpMbI
JleiicTBuTenbHbIe 4ucla. ApuQMeTHUecKHe Omepanuud C JICHCTBUTEIBHBIMU
1.7 yucinamu. [IpubnuxEHHble BHIYUCICHUS, TPaBUIa OKPYTJICHUS, IPUKHUIKA U OI[CHKA
pe3yJibTaTa BBIYMCIEHUN
1.8 [IpeoOpazoBanue BhIpaKEHUI
1.9 KomiiekcHele yncna
2 VYpaBHEeHUs U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPABHEHUS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHUS
2.4 [TokazarenpHble U TIOrapuMUIECKIE YPAaBHEHUS
2.5 Lenpie u 1poOHO-palIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [TokazarenpHbIe U TorapupMUIECKIEe HEPAaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPAaBHEHUHN U HEPABEHCTB
2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMETPaMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTesib MaTpUILIbI
3 OyHKIMH U TpaduKu
31 OyHk1us, crnocodbl 3amaHus ¢QyHKuuU. I'padux ¢ynkumu. BzaumHO 0oOpaTHbIE
dbyakuun. YErHbie 1 Heu€THBIe QyHKIMU. [leprnoanyeckue GyHkImu
OO6nacTh ompeneneHUuss W MHOXKECTBO 3HaueHMM QyHkumu. Hymu ¢dyHxnum.
39 IIpomexxyTku  3HAKOMOCTOSIHCTBA.  [IpOoMeXXyTKM  MOHOTOHHOCTH  (DYHKIMH.
MaxkcumymMbl 1 MUHUMYMBI (QyHKImu. HanOonpiee ¥ HamMeHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXYTKE
33 CreneHHast pyHKIUS ¢ HAaTypaJlbHBIM M LIEJIBIM NIOKa3aresneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHN
3.4 Tpuronomerpuueckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIINU, ©X CBOWCTBA U TPaPUKH
36 Toukm paspeiBa. AcumntoTel rpadukoB (yuakmuit. CsoiictBa  (QyHKIHH,
HEMpPEePhIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH
3.8 Apudmerndaeckas u reomeTprudecKkas mporpeccun. @opMyia CIIOKHBIX MPOIIEHTOB
4 Hadaia MmaTemMaTiaeckoro aHaimsa
4.1 [IpousBonnas ¢pyukiuu. [IponsBoiHbIe 371€eMEHTAPHBIX (PYHKIIHMMA
[IpumeHeHne NPOM3BOAHOM K HCCIENOBaHUIO (YHKIMNH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxosxaeHne HaubosblIero ¥ HauMEHBIIEro 3HaueHUs: QyHKIMK Ha
OTpe3Ke
4.3 [TepBooOpasnasi. MHterpai
9) MHokecTBa M JIOTUKA
5.1 MHo3ecTBO, oniepaluy HaJl MHOKecTBaMu. Jlnarpammel Ditsiepa — BenHa

5.2

Jloruka




BepOHTHOCTb H CTaTUCTHUKA

6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHatsl 1 BEKTOPBI




