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IMOSACHUTEJIBHAS 3AIIUCKA

VYueOHblii Kypc «AunreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpEeAHEro oO0IIero oOpa3oBaHHUs, MOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAJIbHYIO 0a3y /I U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroif CTOPOHBI, POPMHUPYET JOTUUECKOE U a0CTPAKTHOE MBIIIJICHHE 00YJYaroIIUXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMS HWH(POPMATHUKH, OOILIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH M [JPYrMX JIHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydaroluecs
OBJIA/ICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HayKH, KOTopas (OpMYIHpPYyeT CBOH
TOCTHKEHUS B MaTeMaTudeckoit popme.

VY4eOHbIil Kypc anredpsl M Hayall MaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY IS
YCIIEIIHOTO OBJIa/IeHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HIACHIIUN
PasBUTHSI SKOHOMHKH W OOIIECTBEHHOW KHM3HHM, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIONIb30BaTh WX Ui JalbHEHIIero
00pa3oBaHUs U B MOBCETHEBHON KHU3HU. B TO e Bpems oBJaieHHe aOCTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKIHUSMHU alreOpbl U MATEMAaTUYECKOTO aHAIM3a PAa3BUBACT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTb, I0KA3bIBAaTh YTBEPKJAEHUS C TOMOLIbIO0 HHAYKLIUN
U paccyXJaTh JeAYKTUBHO, MCIOIb30BaTh 000OIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHaJIOTHIO, (OPMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKUX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpETalrud MOTy4EeHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEpPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00damaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaKk U yepe3 crneuupuky ydeOHOM  JesATeNnbHOCTH, TpeOyromen
IPOJODKUTEIPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSITENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

B cTpykType yueOHOro Kypca «Anredpa u Hadyana MaTeMaTUYECKOrO aHalIM3a» BbIAETICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana maremaTHueckoro aHanusa», «MHoOXecTBa U
Joruka». Bce ocHOBHBIE CcOZiepKaTENbHO-METOANYECKHE IMHUY U3Yy4al0TCs Ha MPOTSHYKEHUH IBYX
JeT 00y4eHusl Ha ypOBHE cpesiHero olIiero oopa3oBaHus, €CTECTBEHHO JIOTONHSAS YT Apyra u
MIOCTEIIEHHO HACHIIIAsCh HOBBIMHM Te€MaMU W pazjenaMu. JlaHHbIA yueOHBIH Kypc SIBISETCS
MHTETPaTUBHBIM, IOCKOJBbKY OOBEIUHSET B cebe CoAepKaHME HECKOIbKUX MaTeMaTHYeCKHX
JUCLHUIUIMH, TAaKUX Kak aiaredpa, TPMrOHOMETpHsI, MaTeMaTHUECKUI aHAIN3, TEOPUS MHOXECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromiuecsi OBlaieBaloT BcE Oolee
MIMPOKMM MaTeMaTUYeCKMM almapaToM, Yy HHX [ocjeloBaTelbHO (opmupyercs u
COBEpUIEHCTBYETCSI YMEHHE CTPOUTHh MaTeMaTUYECKYIO MOJIENb peaJbHONW CUTyalluH, IPUMEHSITh
3HAaHUS, TOJY4YEeHHbIE MpPHU M3YYEHUH Yy4yeOHOro Kypca, Uil pEIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca 1 BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HABBIKOB HCIOJIb30BAHUA JIEUCTBUTENBHBIX YHCET, KOTOPOE ObLIO HAYaTO Ha YPOBHE OCHOBHOTO
obmrero obpazoBanusi. Ha ypoBHe cpeanero oOiiero oopazoBanusi 0co00e BHUMaHUE YAETISETCS
(GOpMHUPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOMIUX B CE0Sl HCIOIb30BaHUE
pasnuYHbIX (GOpPM 3amHMcH YHUCla, yYMEHHE JelaTh NPHUKUAKY, BBIIOJIHATH NPUOIMKEHHBIE



BBIYUCIICHHSI, OIICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAaHTAMHU.
3HaKOMbI€ 00YYarOIMMCS] MHOYKECTBA HATYPAJIbHBIX, LIEJIbIX, PALIMOHATIBHBIX U 1€HCTBUTEIbHBIX
YuCeJ JONOJHAKTCA MHOXKECTBOM KOMIUIEKCHBIX YHMCENI. B KaXIoOM H3 3THUX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIE €My CrelM(UYEeCKHe 3aaud U ONepalyu: JIeIEeHUe Haleno,
ONEPUPOBAHUE OCTATKAMH HAa MHOKECTBE IIETBIX YHCEN, OCOOBbIE CBOWMCTBA PALMOHAIBHBIX U
UppalMOHATIBHBIX YUCEN, apU(PMETHUECKHUE ONIEPALUH, a TAK)KE U3BJICUCHUE KOPHS HAaTYpaJbHON
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YHCEJ. briarogaps INOCIeI0BATEIBHOMY PaCLIMPEHUIO
Kpyra MCIIOJIb3YEMBIX YHMCENl M 3HAKOMCTBY C BO3MOXXHOCTSIMH UX IPUMEHEHMs Ul PELLICHUS
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEICTaBICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKd U e€ pOoJIH B
HOCTPOCHUU MOJEJIe peabHOI0 MUPA, LIMPOKO UCIIONB3YIOTCS 00001EHNE U KOHKPETU3allUs.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCero oOydyeHUs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJAMM PpEUICHMs pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepkamux napaMmerpsl. llomyyeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IHPU HUCCIEIO0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HauUeHUH GyHKuuu. JlaHHas copeprkaTesbHas IMHUS BKIIOYACT B
ceOs1 Tarkke (GOpPMHpPOBAHHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. braromapst u3yueHHro anredpamyeckoro marepuana
OPOMCXOOUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, NpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3P GeKTUBHBIE HHCTPYMEHTHI ISl PEICHHS PAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaUKI» TECHO TEPEIUIeTaeTCs C
JPYTUMU JUHUSMHU Y4€OHOIO Kypca, IOCKOJIbKY B KAKOM-TO CMbICIIE 33/1a€T M1OCIIEe10BaTEIbHOCTD
u3ydeHuss Mmatepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOW, JiorapudmMuveckol u
TPUTOHOMETPHUUYECKUX (DYHKIHI, UX CBOMCTB U rpapUKOB, UCTIOIb30BaHUE PYHKIMH AJIs peLIeHUs
3a/1a4 U3 IpYrux yueOHBIX MPEIMETOB U PEAJTbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TakK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosibliioe BHUMaHUE yIeNIeTcs
(GbOopMHUPOBAHNIO YMEHHUS BbIpaxkaTh (POpMyJIaMy 3aBUCUMOCTH MEX]y pa3IMUHbIMU BEIMUYNHAMU,
UCCIIeIOBaTh MOJMy4YeHHble (DYHKIMM, CTPOUTh MX rpaduxu. Marepuan 3Tol cojaepkaTelbHOU
JIMHUY HallEJIeH Ha pa3BUTHE YMEHHI U HaBBIKOB, ITO3BOJIIOIINX BBIPAKATH 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU B Pa3JInYHOIN (opme: aHAIUTUUECKOH, rpadudeckoil u cioecHol. Ero nsyuenue
CIOCOOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHUIO U
KOHKPETHU3aLUHU, UCII0JIb30BAHUIO AHAIIOTHM.

CopnepxarenbHas 1uHusa «Hagana mateMaTnyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAIHBIX 33/]a4, JOCTYIHbBIX 00yJatoLUIMCs, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTh CTPOUTH I'paUKH CIOKHBIX (PYHKIMH, ONpPENeNsTh HX
HauOOJIbIINE U HAUMEHBIINE 3HAUEHUS, BBIUUCIATE TUIOMAAN (GUryp U oObEMBI Tel, HAXOAUTh
CKOPOCTHM W YCKOpPEHHs IporeccoB. JlaHHas conep)KaTellbHas JIMHHS OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHHSI MATEMATHYECKUX MOJEIIEH PEAIBHBIX CUTYaluH, [I03BOJISIET HAXOIUTh
HauWjaydllee pElIeHWEe B NPHUKIAJHBIX, B TOM YHCIE COLMAJIbHO-D)KOHOMHYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTH4YeCKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(GbopManbHO-IOTMYECKOT0 U KPEaTUBHOIO MBILIUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKE M HcKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIMXCS PE3y/IbTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU KaK HayKu, U 00 WX
aBTOpax.



CopepxarenpHO-MeTONUYECKAsT JIMHUS «MHOXKECTBA W JIOTHKa» BKIIOYaeT B cels
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
MPEJICTABICHHUS] TPOHU3BIBAIOT BECh KypC MIKOJBLHOM MaTeMAaTWKH W TpeIJiarailoT Haunbolee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKNUEC JUCHUILIMHBI U UX NPUJIOKCHHUA B CAUHOC LICII0C. H03TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTEMaTUKHU U UCII0JIb30BATh €T0 AJI BBIPAXKCHUA CBOUX MBICJIEH. I[pyI‘I/IM Ba’>XHbIM
NPU3HAKOM MAaTEeMAaTWKH KaK HayKH CleJyeT MpPHU3HATh CBOWCTBCHHYID €U CTpPOrOCTh
000CHOBaHMH U CJIEIOBAHUE ONPEACIEHHBIM MPaBUIIaM IIOCTPOCHUS I0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTeMaTUYECKOH JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yJaromuXxcsi, MO3BOJISIET UM CTPOHWTH CBOM PACCYKICHHUS HA OCHOBE JIOTUYECKUX MPABUII,
(GopMHpYyeT HABBIKM KPUTHIECKOTO MBIIUICHUSI.

B yae6HOM Kypce «Anredpa v Hadalla MaTeMaTHYECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHUsS, KOTOpPhIC IPH3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HAaBBIKOB ITOCTPOCHHUA Mo,ueneﬁ PCAIbHBIX CHTyaHHfI, HCCIICA0BAHUA 3TUX MOI[GJIefI C MOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYECHHBIX PE3yJbTaTOB.
Takue 3agaHus BIUIETEHBl B KaXIbIM M3 PA3JeJIOB NPOrPaMMBbl, ITOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO HCIONB3YETCS IS PEIleHHs] MPUKIAIHBIX 3aaad. [lpu pemieHuu
PCATBHBIX MPAKTUYCCKUX 3a1a4d 06yqa}0mnecsl pa3sBUBArOT Ha6J'IIOI[aTCJII)HOCTI), YMCHHEC HAXOAUTH
3aKOHOMEPHOCTH, a0CTParupoBaThCsi, UCIOIb30BATh aHAIOTHIO, 0000IaTh U KOHKPETU3HPOBAThH
npoOnemy. JlesTenbHOCT 1O (OPMUPOBAHHIO HABBIKOB pEHICHUS MPUKIAAHBIX 3a1a4
OpraHu3yercsi B TIpollecce HM3Y4YCHHs BCEX TEM YYeOHOro kypca «Ainredpa W Havaia
MaTEeMAaTHYECKOTO aHAITN3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezento), B 11 kitacce — 136 yacoB (4 yaca B HEZCIIO).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BBIYUCJICHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIC M JCCITHYHBIC APOOU, MPOICHTHI, OECKOHEUHBIC
nepuoanydeckue 1podu. [lpumenenue apobdeii 1 MpOLEHTOB IS peICHHs TPUKIIATHBIX 3a]a4 U3
Pa3JIMYHBIX OTPACJIC 3HAHUMN U PEATIbHON KU3HU.

JeiicTButenpHbple uncia. PanuoHanpHble M HMppalMOHANbHBIE Yucia. ApudMeTHuyeckue
onepauuy ¢ JCUCTBUTEIBHBIMU 4YHCIaMU. MOIysb JEUCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOnkE€HHbIE BBIYUCICHUS, IMpaBWIa OKPYIJICHHs, TNPUKHUIKA U OLEHKa pe3ylbrara
BBIYMCIICHH.

Crenenb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3alUCH ACUCTBUTEIBHBIX YUCEII JUIsl PEIIEHUs MPAKTUUECKUX 3a/1a4 U MPEICTABIICHUS TaHHbBIX.

Apudmerndeckuii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHANBHBIM TIOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JACHCTBUTEIHHBIM
MIOKa3aTeJIeM.

Jlorapudm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaIbHbIE JOrapu(MBI.

Cunyc, KOCMHYC, TaHT€HC, KOTAaHT€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCUHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus1 M HepaBeHCTBA

ToxaecTBa U TOXIECTBEHHBbIE MpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIC ypaBHEHUS U ypaBHEHHI-CIIeICTBU. HepaBeHCTBO, pellieHne HepaBeHCTRa.

OcHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl OT OJIHOW NEpeMEHHOM. JleleHne MHOrO4JIeHa HA MHOTOWIEH ¢ OcTaTkoM. Teopema
besy. Muorounensl ¢ uensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKECHHH, COAEPKALIUX CTETICHH U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS UPPALIMOHAJIBHBIX YPAaBHEHUH.

[TokazaTenbpHbie ypaBHeHUsI. OCHOBHBIE METO/IBI PEIIEHHUS MTOKAa3aTEIbHBIX YPABHEHUH.

[TpeoOpazoBaHue BhIpaKEHHM, COIEPIKAIINX JOTapru(MBI.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTAPUPMUYECKUX
YpaBHEHUM.

OcHoBHBIE TpuroHOMeTpuueckue Qopmynbsl. I[IpeobpaszoBaHue TPUTOHOMETPUUECKUX
BBIpaKEHH. Pellienre TpuroHoMeTpu4ecKux ypaBHEHUM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKHMH CMBICI W CBOWCTBA, BBIYUCIEHUE €r0
3HAYCHMUS, IPUMEHEHUE ONPEECIUTENIS I PEIICHUS] CUCTEMbI IMHEWHBIX ypaBHeHUN. Pemienue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEeHMI. MccienoBanne nocTpoeHHOU
MOJIEJIU C TIOMOIIIbIO MATPHIL M OTIPEACIIUTENEH.

[TocTpoeHne MareMaTHueCKUX MOJENE peaJbHON CUTyallud C MOMOIIbI) YpaBHEHUH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a1a4 U 3a/1a4
U3 pa3IMYHBIX 00JacTel HAYKH U PealbHOM JKU3HH.

DyHKIUHN U TPaQUKH

OyHKIMs, crnocoOsl 3anaHus (yHKIWU. B3aumHO oOpatHblie ¢yHkmuu. Kommosuius
byukuuil. ['padux pynkumun. dnemeHTapHble mpeodpa3oBanus rpaduKoB PYHKIIHHN.

Ob6nacTp onpeneneHus © MHOKeCTBO 3HaueHu ¢yHkiuu. Hynu ¢yakinuu. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIe M HeuéTHble GyHKIuU. [lepuomnyeckue dyHkimu. [IpoMexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIIUU. Hanbomnbiiee 1 HauMeHbIIIee
3Ha4YeHUs PYHKIIMU HA TTPOMEKYTKE.

JluneitHast, KBaApaTUIHAS U IPOOHO-THUHEHHAS PYHKIIMH. DIIEMEHTapHOE UCCIEIOBaHNE U
MOCTPOEHNE UX TPadUKOB.



CrenenHass (pyHKIMS C HaTypaJbHbIM M LIEJBIM Toka3zareneMm. EE cBoiicTBa U rpaduk.
CgoiictBa U rpaduK KOpHS N-OM CTENEHW Kak (PYyHKIIMW OOpAaTHOW CTETIEHU C HATYpaIbHBIM
MOKA3aTeJIEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpaduKoB (QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YUCJIOBOTO APTryMEHTA.

OYHKIMOHATbHBIE 3aBUCIMOCTH B pEaIbHBIX MpOIleccax U SBJICHUSAX. ['papuKu pearbHbIX
3aBHCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeTon MaTeEMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEN0BATEIBHOCTH. VCTOpHS BO3HUKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JluneliHbII W SKCHOHEHIMaNbHBIA pocT. Yucio e. Dopmyna CIOKHBIX IMPOLEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBable pyHKIIMU U UX cBoiicTBa. ToUuku pa3pbiBa. ACUMITOTHI TpadKOB (PYHKIIUM.
CpoticTBa (hyHKIIMH HENPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB ISl PEIICHHUS] HEPABEHCTB.
[IprMeHeHre CBOMCTB HENIPEPhIBHBIX (DYHKIIMH IS pEIICHUs 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMU. OnpeeneHne, TeOMETPUISCKUN U (PU3HISCKUN
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[IpousBoaHbIe A1eMeHTapHbIX QyHKIMHI. [I[pon3BOAHAS CyMMBI, TPOU3BEACHHUS, YACTHOTO U
KOMMO3UINH (YHKIIUH.

MHo:xecTBa U JIOTHKA

MHOKecTBO, onepali HaJl MHOKECTBAMHM U UX cBoicTBa. Jlmarpammel Diinepa—Benna.
[IpruMeHeHne TEOPETUKO-MHOKECTBEHHOIO alapara JJisi ONUCAaHHUS PEaJbHbIX IMPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX IPEIMETOB.

Ompenenenne,  Teopema, CBOHCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJE/ICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbIMi o6mui nenutens (nanee — HOJl) u Haumensinee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJIIO, aropuT™Ma EBKIIM/IA 715 peleH s 3a1a4 B SJIbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuUuecKkas (OpMbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPAd ¢ KOMIUIEKCHBIME YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. KopHu n-oit crenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCENl Il pelieHus (U3HYSCKUX U
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUsI M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C MOMOIIbI0 TPUTOHOMETPHUECKOU
OKPYXHOCTH. Pellrenne TpuroHoMeTpuIecKiux HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITUOHATHHBIX HEPABEHCTR.

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U COBOKYITHOCTEH palliOHABHBIX, HPPAIIMOHAIBHBIX,
MOKA3aTeIbHBIX U JIOTapU()MHUECKUX YPABHCHHIA.



VYpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IApAMETPAMHU.

IIpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTeH HAayKHM M pPEAITbHON JKW3HU, MHTEPIPETALHUs IOJYyYSHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPpadpuKu

['paduk kommosunun QyHkuuii. 'eomerpudeckue oOpas3bl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaQUKU.

['paduueckue MeTObI pelIeHUs] ypaBHEHHUI 1 HEPaBEHCTB. | 'paduueckiie MeTo bl pereHus
3a/1a4 ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEAMETOB U peaabHOU KU3HU.

Havyana maTeMaTH4eCKOro aHaJIu3a

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHBIIIETO 3HAYCHUI HEeMIPephIBHOW (DYHKIIMK Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEr0 PEIICHUS B MPHUKIAJAHBIX
3amadax, Ui OINpPENENICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3adaHHOro (HopMyJaod WIn
rpapuKoOM.

[TepBooOpa3Has, OCHOBHOE CBOHCTBO IepBOOOpa3HbIX. [lepBOoOOpa3HbIE 3IIEMEHTAPHBIX
byukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaia. Belaucinenue onpenenéHHoro nHrerpaina
no popmyne Hetotona-Jleli6uuma.

[lpumeHeHne wWHTErpaia JUIs HAXOXKICHUS IUIOMANed IUIOCKHX (GUryp u oO0BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit auddepeHnnanbHpIX ypaBHeHHH. MaTeMaTHUecKoe MOJICITHPOBAHNE
pealbHBIX MPOIECCOB ¢ MOMOIIbIO AU(PEepeHIInATbHBIX YPaBHEHUH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMK  OOydYalOUIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBA, MPEACTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON MICHTUYHOCTH, YBOKEHUS K MPOILIIOMY U
HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, EHHOCTHOE OTHOILIEHHE K JOCTH)KEHMSIM POCCHUHCKHX
MaT€MaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH U JAESITEIbHOCTHIO YYEHOI'O, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

3CTETUYECKOE OTHOLIECHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a7a4, PEIICHHH, PacCyKIECHUU, BOCHIPUUMYHBOCTH K MATEMAaTHYECKUM aCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro odpasa >XU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0pOBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (puandeckas akTUBHOCTb ),
(bu3nYeCcKoe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH TPYI0JIt00Us, UHTEpEC K pa3iInyuHbIM cepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U e€ MPHIIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHMIO Ha MPOTIKEHUU BCEH )KMU3HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlpaBJICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HPHUPOJHOM M COLMaIbHOM Cpefbl, OCO3HAHUE
I100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUEHTAIIHS Ha TPUMEHEHHE MaTEMaTHUECKHUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE MIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJIsl OKPYXKAIOILEN CPebl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKh Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoB €€ Pa3BUTHUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALINH,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTeMaTHYECKON KYJIbTYypOH KaK CPEJACTBOM MO3HAHUS MHUDA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO NEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeiicTBus:

BBISIBJIAITh U XapaKTEPU30BaTh CYIECTBEHHbIC MNPU3HAKM MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHWH MEXIy TMOHATHAMH, (OPMYJIUPOBATh ONPEIACICHUS IOHSATHH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOIMMOTO aHAJIN3A;

BOCTIPUHUMATh, (DOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, CIMHUYHBIE, YaCTHBIE M OOIIME, YCIOBHBIC,

BBISIBJISITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JNAHHBIX, HAONIOJACHHUSAX W  YTBEPKACHHAX, TNpeaaraTb KPUTCPHH JUISL  BBIABJICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, NPUBOJUTH MPUMEPHI U  KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BBIOMPATh HanbOJIee MOIXO UM C YYETOM CAaMOCTOSATEIBHO BIICIEHHBIX KPUTEPUEB).

Ba3oBrble Hcciie10BaTeIbCKHE JeHCTBUSA:

UCIIOJIb30BATh BOIIPOCKHI KaK MCCIICIOBATEILCKUI MHCTPYMEHT IMO3HAHUS, POPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOjeMy, ycTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(bopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSITEIBHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IPOIECCA, BBIIBICHHUIO
3aBHCHUMOCTEH MEXIy 00BEKTaMU, SIBJICHUSIMH, TTPOLIECCAMH;

CaMOCTOSTENIbHO (hOpMYyIHPOBATH 00OOIICHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs!, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylbTaTOB, BHIBOJAOB U
000011IeHHI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJIATH Je(UIUTHI MHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIst
pelIeHus 3aa4H;

BHIOMpAaTh MH(OpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTU3UpPOBAaTh U HMHTEPHPETUPOBATH HMH(POPMAIHMIO pPA3IUYHBIX BHIOB U  (QopM
MIPE/ICTABIICHHUS;

CTPYKTYpUPOBATh HH(POPMAIIUIO, TPEICTABIATH €€ B pa3IMYHBIX (JopMax, HILTFOCTPUPOBATH
rpaduyecku;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU MO0 CaMOCTOSTENhHO  CHOPMYITHPOBAHHBIM
KPUTEPHUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCTIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBUSMHU H IENISMU
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEKCTaxX, 1aBaTh MOSICHEHUS 110 X0y PEILICHUs 3a/1a4i, KOMMEHTUPOBATH OJYYEHHBIN PE3yJIbTaT;



B Xoze OOCYX/IEHHUS 33/JaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAaeMON TeMBbI, MPOOIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUANOTa, OOHApY>KUBATh Pa3IM4Me U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTAaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BEIONPATh (hOpMAT BBICTYIIIICHUS C YUETOM 337a4 IPE3EHTALUHN 1 0COOCHHOCTEH
ayJIUTOPUH.

Pery1siTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIAH, aJTOPUTM pEIICHHs 3a7adyd, BBIOMPATh CIIOCO0 pemIeHHs C y4&ToM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBbHON PE(IICKCHN KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBHUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yiibTaTa PeHIeHHsI MaTeMaTH4eCKON 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3Y/IbTATa LETH U YCIOBUAM, OOBICHATH IPUYUHBI JOCTHKCHUS
WIA HEJAOCTIKEHHS pe3yJIbTaTOB JIEATEIILHOCTH, HAaXOIUTh OIMIMOKY, JaBaTbh OICHKY
NpUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

NOHMMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONH M MHIMBHIYaJIbHON PabOTHI MpH
pemieHNH y4eOHBIX 3aJay, MPUHAMATh LEJNb COBMECTHOH JIeATENbHOCTH, IUIAHUPOBATH
OpraHM3alUI0 COBMECTHOM pabOThI, paclpeaessTh BUABI paboT, JOTOBapHBATHCS, OOCYKAATh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOO YAaCTh paOOTHI M KOOPAWHUPOBATH CBOH ICHCTBHS C IPYTHUMHU
YJIeHAMHU KOMaHbl, OLIEHWBAaTh KAayeCTBO CBOETO BKJaJa B OOLIMHM HPOAYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 10 kiacce oOydaromuics MOJYYUT CIEAYIOIINE TMPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM palouell mporpamMmbl y4eOHOTO Kypca «AnreOpa W Hayana
MaTeMaTHYECKOI0 aHaJIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJIHO OTEPUPOBAThH MOHITHSAMU: PAIIMOHAIILHOE YHUCIIO, OECKOHEYHAs MepUoInIecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATBLHOE YHUCIIO, MHOKECTBA PAIMOHATBHBIX U JEHCTBUTEIBHBIX
YHUCEN, MOJYJIb IEHCTBUTEIILHOTO YNCIIA;

MPUMEHSTH IPOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciiei
3HAHWM U peabHOM )KU3HU;

MPUMEHSTh TPUOMIDKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHHS, TPUKUIKY U OIEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO ONEpUPOBATh TMOHSATHEM: CTENEeHb C IEeNbIM TI0Ka3aTelieM, HCIOJIb30BaTh
MOAXOAANIYI0 (OopMy 3amucu JEHCTBUTETBHBIX YHCEN JJIS PEIICHUs MPAaKTHYEeCKUX 3aaad U
MIPEACTABICHUS JAHHBIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYpaIbHON CTEIIEHU;



CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PALlMOHATIBLHBIM ITOKa3aTeIIeM;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMH: JIOTapU(PM dYKcIa, NECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMU: APKCUHYC, apKKOCUHYC M apKTaHI€HC YMCIOBOTO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJIHO OIIEPUPOBATH MOHATUAMU: TOXKJECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ UHTEPBAJIOB JUIsl PEIIEHNS HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HeNbIMU K03 (hUIIMeHTaM#, KOPHU MHOTOWIEHA, IPUMEHSTD JIeJICHHE MHOTOWIEHA HA MHOTOUJIEH
C ocTaTKoM, Teopemy besy u Teopemy Buera juis pemenus 3aznay;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN ISl PELIECHUS
CUCTEMBbl JMHEWHBIX YPaBHEHHUI, MOJENIUPOBATh peaJIbHble CUTYallMM C IOMOIIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMH, HCCIENO0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbI0 MAaTpull U
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

UCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa30oBaHUsl BhIPAXKEHUI ;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOrapu(PMUUECKUX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppPAlMOHAIbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PELICHHS C IMOMOIIBIO PaBHOCHIIBHBIX MEPEX0JI0B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpHUYecKHe  (QopMyiabl Il  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBAaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, NPUMEHSThH
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJIEJIMPOBaTh pEajbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33JadM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIOJIb30BAaHUEM alapaTa alnreopsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUPOBaTh MOHATUSAMHU: OOJIACTH ONpEAENCHUs M MHOXKECTBO 3HAaYEeHUH
GbyHKIMM, HyIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKIUH, NEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBI (QYHKIUH,
HaunOoJIbIlIee 1 HaUMEHblIIee 3HaUeHne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKIMS C HATypaJlbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3aTeneM, rpapuk
KOpPHSI N-Oi CTeNeHN KaK PYHKIIMHU 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeseM;

ONepHpOBaTh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApOOHO-TMHEHHass (QYyHKIHUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMH: IOKa3aTellbHas M Jorapupmuueckas (yHKIUU, UX
CBOICcTBa U rpadUKH, UCIOJIb30BATh UX IPA(PUKH JIJIs peLICHUS] YpaBHEHMUI;



CBOOOJHO ONEPUPOBATh MOHATHSIMU: TPUTOHOMETPHUYECKAs] OKPY>KHOCTB, OIpENeIeHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHCIOBOIO apryMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB U PEalbHOM KU3HH, BbIpaXaTb (HopMyiamu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMETHYeCKas U TeOMETpUYECKas MpOrpeccus,
0eCKOHEUHO yOBIBarOLIasi FEOMETPUUECKasi IPOrPeccHsl, JIMHEHHBIN U 3KCIIOHEHIUAIbHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH ISl PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
II0CJIEI0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE IIOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OIEpPUPOBATH IOHATHEM: (DYHKIMs, HENpepbiBHAs Ha OTPE3Ke, NPUMEHATh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIYUCIIATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3ULIMH ABYX (GYHKIIUH,
3HATh MPOU3BOHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHozxecTBa U JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pPAaLlUU HaJl MHOKECTBAMH;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar /Ui ONMCAHUS PeaIbHbIX IIPOLIECCOB U
SIBJICHUH, IIPU PEIICHUH 33]a4 U3 APYIUX y4eOHBIX NIPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHSTUSIMM: OIpEAEICHUE, TEopeMa, ypaBHEHHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIMiCs MOJYYHUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OINEpUPOBaTH MOHATUSAMH: HATypajJbHOE M IEJ0€ YHUCIO, MHOXXECTBa
HaTypaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH nenbix yucen, HOA u HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATH MMOHATHEM OCTATKa 10 MOAYIIIO, 3alIUChIBATh HATypalbHbIC YHCIIA B
Pa3IMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpPUroHOMETpUYEcKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEpALK ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CJICACTBHS, HAXOAUTh PELICHHs] CHCTEMbI M COBOKYITHOCTEMN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;



pemats palioHaJIbHbIe, HWpPpAIMOHANBHBIC, I[OKa3aTelbHbIE, JOorapudMuyecKue u
TPUTOHOMETPHUUECKHUE YPAaBHEHUSI U HEPABEHCTBA, COAEpIKAIME MOYJIU U TapaMeTphI;

MPUMEHSTH Tpad)UueCKue METO/IBI JIUIsl PEIICHUS ypaBHEHUH U HEPABEHCTB, a TAKXKe 3a/1a4 C
napaMmeTpamu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
ypaBHEHHUS, HEPABEHCTBA U UX CHCTEMBI IO YCIOBHIO 33Ja4H, UCCIIEI0BATh IOCTPOCHHBIE MOJICIH
C MCIOJIH30BAHUEM allllapara anreOpbl, HHTEPIPETUPOBATH OTYYCHHBIN Pe3ysIbTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T€OMETPUIECKIE 00pa3bl YPaBHEHHI U HEPABCHCTB HA KOOPJMHATHOM TIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

IPUMEHSTh (DYHKIIUHU JJI1 MOJISTTMPOBAHUS M UCCIICIOBAaHUS PEATbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHajau3a:

UCIIOJIb30BaTh TMPOU3BOJIHYIO JUIS HCCIEAOBaHHMS (YHKIIMM Ha MOHOTOHHOCTh H
SKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMCHbIIICE 3HAYCHHS (DYHKIIMHA HEPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO ISl HAaXOXKIACHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COLUAIBHO-DPKOHOMHUYECKHX, 3ajavax, JUIsl OMPEIEICHUS CKOPOCTH M YCKOPEHHS
mpolecca, 3a1aHHOr0 GOPMYIIOi UITH TPaPuKOM;

CBOOOIHO OTIEPUPOBATH IMOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICICHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYHCIATH UHTerpan mo ¢opmyine HproToHa-
JletiOnuna;

HAXOJUTh IJIOMIAAH MIOCKUX (GUTYP U 0OBEMBI TEN C MMOMOIIBIO0 HHTETPpaa;

MMETh MPEJCTAaBIEHUE O MAaTEMaTUYECKOM MOJICJIMPOBAHUHN HA TMPUMEPE COCTABJICHHS
mudhepeHIMaTbHBIX YPaBHEHHI;

pemath MPUKIAIHBIC 3a/1a9¥, B TOM YHCIE COIHAIbHO-3KOHOMUYECKOTO M (PU3HUECKOTO
XapakTepa, CpeICTBaMU MAaTEMaTHUECKOT0 aHalln3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM Kontposbnbie Tpaxriecke (uudpossbie)
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypebi
MHOXECTBO N1EHCTBUTEIIBHBIX YHCEIL.
1 MHorounensl. PaninonaabHbIe ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMbI IMHEHHBIX YPaBHEHUM
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
LIEJIbIM TI0KA3aTeNIeEM
3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarensHast pynkms. [TokazarenpHbIe 10 1
YPaBHEHUs
5 Jlorapudmuueckast pyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHHs
6 Tpuronomerpruyeckue BeIpa)keHUs U 29 1
YpaBHEHUS
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10 1
8 HenpepsiBable pyHkiuu. [IponszBoanas 20 1
9 HOBTOPGHI/IG, 000011eHHe, CHCTEMATH3aIIUS 5 >
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NMpoOrpamMmbl Bcero Kontposbueie  Ipakruieckue odpa3oBaTe/bHbIE
padoThI padoTshI pecype

1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1

MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHHA. 14 1

TpuroHomeTpruyeckue HepaBEHCTBA
4 WpparnmonaibHbIe, TOKA3aTEIBHBIE U o4 1

JorapupMHUUECKUE HEPABEHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u 1ienbie uncna 10 1

CucTeMbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTAPUPMUUECKUX 12 1

YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CHCTEMATH3AIUS 16 5

3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TR IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi
pe3yJabTara
1 Yucna u BBIYHUCIECHUS
11 OnepupoBaTh MOHATUSAMHU: PANUOHAIBHOE U JICHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOLICHTHI
1.2 BB‘IJHOJ'IH}ITI) apupMeTHYeCKre  ONepalud C  PAlUOHAIBHBIMH U
JeCTBUTENILHBIMU YHCIAMHU
13 BoimonsaTe npuOnnKEHHbIE BHIYACICHUS, HCTIOIB3Ysl PABUIIA OKPYIJICHHS,
JieN1aTh IPUKUIKY U OLICHKY pe3yJibTaTa BEIYUCICHUI
OnepupoBaTh MOHATUSAMH: CTENEHb C LIEJIbIM IIOKa3aTesleM, CTaHAapTHas
14 dopma 3amuicH NEHCTBUTENBHOTO YHWCIIA, KOPEHb HATYPaJbHON CTETICHH;
UCIOJIb30BaTh MOAXOIAILYI0 (OopMy 3amucu JEeHCTBUTEIbHBIX YMCEN IS
pelIeHus MPaKTHYECKUX 3a7a4 U MPEICTABICHHS JaHHBIX
OnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC U TAaHT€HC MPOU3BOIBHOTO YTIJIa;
15 UCMOJIb30BaTh  3alUChb  I[POU3BOJBHOTO  yrjla  4epe3  oOpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKIHH
2 YpaBHEHUS U HEpPAaBEHCTBA
OnepupoBaTh HOHATHSMU: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, IIEIIOE,
21 panmoHaIbHOE, UppaLMOHATILHOE ypaBHEHHE, HEPaBEHCTBO,
TPUTOHOMETPHUUYECKOE YpaBHEHUE
29 BeinonHATe npeobpa3zoBaHus TPUTOHOMETPHUUECKUX BBIPDAKEHUM M pelaTh
TPUTOHOMETPHUYECKUE YPABHEHHS
BremonHATE mpeoOpa3oBaHus ENbIX, PANMOHAIBHBIX M UpPPAIMOHAIBHBIX
2.3 BBID@KEHUII M peIlaTh OCHOBHBIE THUIMBlI LENbIX, PAlUOHAIBHBIX U
UppaIMOHATIFHBIX YPaBHEHUI U HEPABEHCTB
24 [TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJISl PEIICHUS] MAaTEMAaTHIECKHX 3a/1a4
' U 33/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U peallbHOW KU3HU
MonenupoBaTh pealibHbIe CHUTYallMd Ha S3bIKE aiureOpbl, COCTaBIATH
2.5 BBIPKEHUS, YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3a/1a4yM, MCCIIEOBATh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIF30BAHUEM arlapara ajureOpsl
3 OyHKIWH U TpaduKe
OnepupoBaTh NOHATUSAMU: (QYHKIUS, CIOCOOBI 3aaHUs QYHKIMH, 00JIacTh
3.1 OTIpeieNIeHUs] 1 MHOXKECTBO 3HaUeHUH (QyHKINH, rpaduK QYHKIIUH, B3AUMHO
obOpaTtHbie GyHKITUN
3.2 OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIWH, HYIU
' (GYyHKLMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonp3oBatk rpaduku QyHKIUHI U1 pelieHus ypaBHeHUN
34 CrtpouTth U 4uTaTh TpapuKi JMHEHHONW (YHKUINHU, KBAAPATUYHON (YHKIIMH,
CTETIeHHOW (D)YHKIINU C IENIBIM MTOKa3aTeIeM
Hcnonp3oBate rpaduku GyHKUMNA A8  HMCCIEIOBAHUS MPOLECCOB H
3.5 3aBUCUMOCTEH TPH PpEHICHWH 3a/1a4 W3 JPYIHX YYeOHBIX TNpPEJIMETOB M
peasbHOM JKU3HHU, BBIpaXaTh (hOpMYJIaMU 3aBUCUMOCTH MEX/1y BeTMUNHAMU




Havana mareMaTuyeckoro anaain3a

OHepI/IpOBaTI) HOHATHUAMU: ITIOCICHOBATCIBHOCTD, apI/I(l)MCTI/ILIeCKaH n

41 reoOMeTpUYEeCcKasi MpPOrpecCcuu
42 OnepupoBaTh MOHATHAMH: OCCKOHEUHO YyOBIBAIOIIas T'€OMETpHYSCKas
mporpeccusi, cyMmMa 0€CKOHEUHO yOBbIBAIOIIEH I€OMETPUUECKON TPOTPECCUH
4.3 3amaBaTh MOCIEI0BATEIIHHOCTH PA3IMYHBIMK CIIOCOOaAMHU
4.4 Hcnonb30BaTh CBOKCTBA MOCIEA0OBATEILHOCTEN U IPOTPECCHI ISl PEIICHUS
peabHBIX 3a/1a4 MPUKIIATHOTO XapaKkTepa
5 MHoKecTBa U JIOTHKA
51 OrnepupoBaTh MOHITHAMHU: MHOKECTBO, ONIEPAIIUH Ha/l MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapaTr Ui OIHMCAHHS
52 PEATBHBIX MPOIIECCOB U SBICHUM, IPHU PEIICHUU 3a/1a4 U3 JAPYrUX yU4eOHBIX
MIPEAMETOB
53 OnepupoBathb TTOHATHSIMH: ompeneieHue,  Teopema, CIIE[ICTBHE,
JI0Ka3aTeIIbCTBO
11 KJIACC
Kona .
T IIpoBepsiembie HPCHMCTHbIe pe3yJabTaThl 0CBOEHHSI OCHOBHOM
e o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
1 Yuciia ¥ BEIUUCIEHUS
OnepupoBaTh NOHATUSMU: HATypaJbHOE, LEJIOE€ YHUCIO; HCIO0JIb30BaTh
1.1 MPU3HAKU JIETUMOCTH UEJIbIX YHUCEJ, PA3JIOKEHHE 4YHUCIa Ha IMPOCThIE
MHOKHUTEIH JIJIS1 PEIICHUS 3a1a4
12 OnepupoBaTh NOHITHEM: CTENEHB C PAIIMOHAIBHBIM MOKa3aTeleM
13 OnepupoBaTh MOHATHAMU: JorapudM YHUCIa, TECATUYHBIE U HATypaJbHbBIC
norapudmbl
2 YpaBHEHHUs 1 HEpAaBEHCTBA
[IpumeHsTh CBOMCTBa CTENmeHW I MPeoOpa3oBaHMsl  BBIPAKEHUH,
2.1 OTIEpUPOBATh TOHATUSIMH: TI0OKA3aTEIbHOE YpPaBHEHHE U HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPABHEHUI 1 HEPABEHCTB
Boimonusate mpeoOpazoBaHUS BBIpAKEHUH, CcOAepKAIUX Jorapudmsr;
2.2 OTIEpPUPOBATH TOHATUSIMH: JIOTAPUPMUUECKOE ypaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapu(PMUUECKUX YpaBHEHH U HEPABEHCTB
2.3 Haxonuth penieHust npocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATUSAMU: CUCTEMA JIMHEWHBIX YPaBHEHUU U €€ pelIeHuE;
2.4 WCIIOJIH30BaTh CUCTEMY JIMHEWHBIX YpaBHEHUN TSI PEIICHUST TPAKTUUECKUX
3a1a4
25 HaXO)II/ITI)VpeIHeHI/ISI MIPOCTEUIINX CUCTEM M COBOKYIHOCTEN pallMOHAIbHBIX
YpaBHEHU U HEPABEHCTB
MopnenupoBaTh peallbHbIE CHTyallMM Ha s3bIKE anreOpbl, COCTaBIATH
2.6 BBIPQXXCHUS, YpAaBHEHHUS, HEPABEHCTBA W CHCTEMbI IO YCIOBHUIO 3ajauH,
HCCJIEIOBATh MMOCTPOCHHBIE MOJIENIU C UCTIOIH30BAHUEM arlapaTa ajareopbl
3 OyHKIHH U TpaduKh




OnepupoBaTh MOHATHSMHU: NepHOAWYECKas  (QYHKIHS, HTPOMEXKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyMa (QYHKIUH, HauOoJbllIee |

31 HalMEHblIee 3HaueHHs] (YHKLIMU Ha IPOMEKYTKE; HCIOJIb30BaTh UX UL
uccie1oBaHus (QYHKIMH, 33JaHHOM IpaduKOM
OnepupoBaTh MOHATUAMHU: TPaQUKH MMOKA3aTEIbHOU, JIOTapu(pMUIecKoil u
3.2 TPUTOHOMETPUYECKUX (DYHKIMH; H300pakaTh WX Ha KOOPJIUHATHOM
TUIOCKOCTH M UCTIOJIb30BATH JJIsl pEIICHUs] YpaBHEHHUH U HEPAaBEHCTB
33 N3006paxkaTh Ha KOOPAMHATHOW INIOCKOCTH rpa(i)mcn JII/IHef/'IHLIvapaBHeHI/If/'I u
UCIOJIb30BaTh MX JJIsl pEILICHHsI CUCTEMbI IMHEWHBIX YpaBHEHUI
34 Hcnonb3oBate rpapuku (QYHKUMH A7 MCCIEIOBAaHMS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX AUCIUILTHH
4 Hauana matemaTudeckoro aHaausa
OnepupoBaTh NOHATHAMU: HENPEpbIBHAS (DYHKIMS, IPOU3BOAHASA (PYHKIUM;
4.1 UCTIOJIb30BaTh T€OMETPUUYECKUNA M (DPU3UYECKHIA CMBICI TPOU3BOJHON JUIS
peleHus 3a1a4
42 HaxonuTh Npou3BOIHBIE 2JIEMEHTAPHBIX (PYHKIUH, BBIYUCIIATH IPOU3BOIHbIE
' CYMMBI, IPOU3BEICHUS, YACTHOTO ()YHKIIHIA
Hcnonp30BaTh MPOM3BOAHYIO IS UCCIIEAOBAHMS (PYHKIIMY HA MOHOTOHHOCTb
4.3 U OKCTPEMYMbI, NPUMEHATHh pPE3YJIbTaTbl HCCIEJOBAHUS K IOCTPOCHHIO
rpaduKoB
44 Hcnonp30BaTh MPOM3BOAHYIO /ISl HAXOKICHUS HAWIYUIIETO PEIICHHsS B
IPUKJIAJHBIX, B TOM YHCJE COLMAIbHO-3KOHOMUYECKHUX, 3aJjauax
45 OnepupoBaTh MOHATUAMHU: NEpBOOOpa3Has U MHTErpajl; IOHUMATh
TeOMETPUYECKUH B (PU3HUYECKHI CMBICIT HHTETpajia
46 HaxonuTh nepBooOpa3Hble 371€MEHTapHbIX (DYHKIMH, BBIUUCIATh MHTETpal
' no ¢opmyine Hetorona — JleiiOHnma
47 Pemats mpukianHble 3a7aud, B TOM YHCIE COLUAIbHO-IKOHOMUYECKOTO U

(I)I/I3I/I‘IGCKOFO XapaKkTepa, CPpEACTBAMU MATEMATUYICCKOT'O aHAJIN3a




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KUIACC
Kox IIpoBepsiemblii 3JIeMEHT COJePKAHUSA
1  Yucna v BeIYUCHCHUS
Pannonanehele yrcina. OObIKHOBEHHBIE U AECATUYHBIE IPOOU, TPOLICHTHI, 0ECKOHEUHbIE
17 lepuomnueckue npodu. ApudpmeTnyeckue omnepanud C palroOHAIBHBIMU YHCIAMHU,
npeoOpa3oBaHUsl YUCIOBBIX BblpakeHUH. IlpumeHeHue npoGel M MPOLEHTOB s
peleHus NPUKIAAHBIX 33/1a4 U3 Pa3IM4HbIX OTPACiIed 3HAHUN U PEAIbHOM XKU3HU
JleiicTBuTenbHbIC Yricha. PanronanbHble 1 HPpallMOHAIILHBIC YHCa. ApU(METHICCKIEC
1.2 onepauuu ¢ pAelHCTBUTENbHBIMU uuciaamMu. [IpuGnuxEHHblE BBIUMCIEHUS, HpPaBUIIA
OKpYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BbIUNCICHUM
Crenensb ¢ nenbiM nokaszarenem. CtannaptHas popma 3anucu 1eHCTBUTEIBHOTO YHCTIA.
1.3 Hcnonp3oBanue noaxoasuiei Gopmsl 3anucu JeHCTBUTENbHBIX YUCEN Ul PELIeHUs
IIPAKTUYECKUX 3aJa4 U NPEACTaBICHUS JAHHbIX
14 Apudmernaeckuit KOpCHE HaTypaJdbHOU cTeneHu. JleWcTBUs ¢ apudMeTHIeCKUMHU
KOPHSIMHM HaTypaJIbHOU CTEIIEHH
15 CuHyC, KOCUHYC U TAHT€HC YU CJIOBOT'O apryMEHTa. APKCUHYC, apKKOCUHYC, apKTaHI'€HC
YHUCJIOBOI'O ApryMEHTa
2 | YpaBHEHHMs U HEPaBEHCTBA
2.1 | ToxmecTBa U TOXJIECTBEHHBIC MPEOOpa30OBaHUS
29 [TpeoOpa3oBaHue TPUrOHOMETPUUYECKUX BbIpaykeHHH. OCHOBHBIC TPUTOHOMETPUUYECKHE
bopMyIBI
23 VYpaBHeHHe, KopeHb ypaBHeHUsA. HepaBeHCTBO, pelieHHe HepaBeHCTBA. MeTon
MHTEPBAJIOB
2.4 | Pemienue 1enbIX U IpOOHO-pAIIMOHAIBHBIX YPaBHEHHUI U HEPAaBEHCTB
2.5 | Pemenue uppanoHaJIbHBIX YpaBHEHUI U HEPAaBEHCTB
2.6 Pemienue TpUTOHOMETPHUYECKUX ypaBHEHUH
27 [IpumeHneHnne ypaBHeHUN 1 HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1ad U 3a]1a4 U3
pa3InYHbIX 00J1aCTe HAYKU U pealibHOM KHU3HU
3  Oyskiuu u rpadpuxu
31 OyHKIuMsA, crnocodbl 3anaHus QyHkuuu. ['paduk ¢yHkuumu. BzaumHO oOpaTHBIE
byHKIUNA
32 OO6nacte ompeneneHuss W MHOXECTBO 3HadeHHM ¢yHkuuu. Hynmu ¢yHkum.
[TpomexKyTKH 3HaKONOCTOSIHCTBA. YETHBIE U HEUETHBIE PYHKIIUU
33 CreneHHas (yHKIUS ¢ HATypaJIbHBIM M LIEJIbIM NoKa3ateneM. E€ cBoiicTBa u rpaduk.
CaoticTBa U rpaguK KOpHsI N-0i CTENeHH
34 Tpuronomerpudeckass OKpPYXHOCTb, OIpEIEIIEHUE TPUTOHOMETPUYECKHX (DYHKIIHIA
YHUCJIOBOTO ApIryMEHTa
4  Hayaia MaTeMaTHYeCKOI0 aHaJIN3a
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs TOCTEeN0BaTeNbHOCTE. MOHOTOHHBIE
NOCJIEA0BATENBHOCTH
4.2 Apudmernueckass W TreoMeTpuyeckas Iporpeccuu. beckoHeyHO yObIBaromias
reoMerpuueckas mnporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUUYECKOM




nporpeccud. PopMyiia CIIOKHBIX HPOLEHTOB. VCIoib30BaHME NIPOrPECCUM VIS
pelIeHNs pealIbHbIX 33]a4 IPUKJIaJHOTO XapaKTepa
5  MHoxecTBa U JIOTHKA
MHoecTBO, onepanuy Hajl MHOXecTBaMU. /luarpammel Ditnepa — Benna. [Ipumenenne
5.1 | TeopeTMKO-MHOKECTBEHHOIO armapara AJs ONUCAHUs PEAIbHBIX IIPOLIECCOB U SIBIECHUH,
IIPY PEUICHUH 33/1a4 U3 JPYTUX Y4eOHBIX IPEAMETOB
5.2 Omnpenenenue, TeopeMa, CICACTBHUE, JOKA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BBIYMCICHUS
1.1 | HarypanbHsble u 1ensle yncna. IIpu3Haku 1e1MMOCTH LIeIbIX YUCel
1.2 | CreneHs ¢ panyoHaJIbHBIM NOKa3areneM. CBoMCTBA CTENEHH
1.3 | Jlorapudm uncna. JlecsiTHUHBIC U HATYpaIbHBIE JIOTAPU(MBI
2 YpaBHeHUs U HEpaBEHCTBA
2.1  IIpeoOpa3oBaHue BBIpAKECHHUNA, COACPIKAIINX JIOTAPU(HMBI
2.2  IIpeoOpa3oBaHue BBIPAKECHHUN, COACPIKAIINX CTENCHH C PAIlHOHAIBHBIM TIOKa3aTeIeM
2.3  IIpumepbl TPUTOHOMETPHUECKUX HEPABEHCTB
24  Tloka3zarenbHbIC YpaBHEHHS U HEPAaBEHCTBA
25  Jlorapubmuyeckue ypaBHEHHs U HEPABEHCTBA
26 CI/ICTSMH JIMHEMHBIX XpaBHeHHﬁ. Pemenne npukiagHeIX 3aa4 ¢ IOMOIIBIO CUCTEMBI
JMHENHBIX YpaBHEHUN
2.7  Cucrembl 1 COBOKYITHOCTH PAllMOHATIHHBIX YPaBHEHUI U HEPABEHCTB
o8 [IpumeHeHne ypaBHEHH, CHCTEM U HEPABEHCTB K PEIICHUIO MaTeMAaTUYECKUX 3a]a4
U 33/1a4 U3 Pa3InYHbIX 00JIacTel HAYKU U peallbHON KU3HU
3 OyHKIHH U TpaduKu
Oyukuus. [lepuoguueckue QyHkuuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl 1 MUHMMYMbl (yHKIuM. HauOonbllee M HauMeHblee 3Hau€HHE
(GYHKIIMHM Ha IPOMEKYTKE
3.2  Tpuronomerpudeckue (GyHKINHU, X CBOHCTBA U TpaduKu
3.3  IlokazarenbHas u sorapudmMudeckas GyHKIIMH, IX CBOWCTBA U TPapUKU
34  Hcnonp3oBanue rpadukoB GYHKINHN sl pEIICHUs] YpaBHEHUH 1 JIMHEHHBIX CHCTEM
HcnonwszoBanue rpadukoB PyHKIUHN A1 UCCTEAOBAHUS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5  KOTOpbIC BO3HHUKAIOT MPU PELICHNUH 3a/]1a4 U3 APYTUX YUeOHBIX IPEIMETOB U pealbHON
KU3HU
4 Havana maTreMaTn4ecKoro aHammsa
4.1  HenpepbiBHbIE GyHKIHMU. MeTO MHTEPBAJIOB ISl PEILICHUs] HEPAaBEHCTB
4.2  TlpousBoaHas ¢pyHkuuu. ['eomerpudeckuii 1 pu3nUecKHii CMBICI TPOU3BOIHOM
43 [IpousBoanbie 3neMeHTapHBIX (QyHKIMA. DOpPMYyNIbl HAXOXKICHHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre TPOM3BOJHOW K HCCIENOBAaHUIO (YHKIIMH Ha MOHOTOHHOCTh H
4.4  skcrpemyMmbl. HaxoxeHre HauOOJBIIEr0O ¥ HaUMEHbBLIET0 3HaYeHUs (YHKIMHM Ha
OTpe3Ke




4.5
4.6
4.7

[TpuMeHeHne POU3BOAHOM U1l HAXOKICHHS HAWIYYIIEro peuIeHUs B MIPUKIAIHBIX
3ajaydax, Uit OnpeaesieH sl CKOPOCTH IpoIiecca, 331aHHOro (OpPMYJIIOi K rpadukomM
[TepBooOpasnas. Tabmuma nepBooOpa3HBIX

WuTerpan, ero reoMeTpudeckuii ¥ pU3MUECKUI CMBICI. BpIuncneHne nHTErpasa mno
dbopmysne Hetotona — JleiiOHuia




ITPOBEPAEMBIE HA EI'D 11O MATEMATHKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBbI CPEJHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

Brnagenne MeromaMu J0Ka3aTeNbCTB, aITOPUTMAaMHU DPELIEHUS 3a7ad; YMEHUE
dbopMynupoBaTh U ONEPUPOBATH MOHATHAMHU: OIpe/eJeHHe, aKCuOMa, TEOpeMa,
CJIEZICTBHE, CBOWCTBO, IIPU3HAK, J1I0KA3aTEIILCTBO, PABHOCHIIBbHBIE (DOPMYITHPOBKH;
OPUMEHATh HX; yMeHHE (OpMyIUpoBaTh 0OpaTHOE U MPOTHUBOIOJIOKHOE
YTBEPXKACHHUE, NMPUBOJIUTh INPUMEPHl U KOHTPIPUMEPBI, MCIOIb30BAaTh METO]
MaTE€MaTUYeCKOW HWHIAYKLUWHU; IMPOBOJUTH JOKA3aTEJbHBIE PACCYXICHUS INpU
pEILIEHUN 3aj]a4, OLIEHNUBATh JOITMUYECKYIO0 IPABUIBHOCTh PACCYXACHUM; YMEHHUE
ONEpPUPOBaTh TMOHATHSMHU: MHOXKECTBO, IOAMHOXECTBO, OIEpaluyd Hajl
MHO’KECTBAaMH; YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammnapar Jis
ONUCaHUs peajbHbIX NPOLECCOB U SIBJCHUN U IIPU PELICHUH 3324, B TOM YHCIIE
U3 JIpyTuX y4eOHBIX MPEIMETOB; YMEHHE OIEPHPOBATH IOHATHAMU: rpad,
CBSI3HBIN rpad, 1epeBo, LUK, rpad Ha TUIOCKOCTH; YMEHUE 33]1aBaTh U OMUCHIBATH
rpadbl pa3InYHBIMEA CIOCO0AMH; HUCIIOIB30BaTh Ipadbl IPU PELICHUH 3319

YMeHne onepupoBaTh NOHATHAME: HATYpaJIbHOE YHCIIO, LIEI0€ YUCIIO, CTENECHD C
eJIBIM [TOKa3aTesieM, KOPEHb HAaTypalbHOW CTENEHH, CTEIIEHb C PallMOHAIBLHBIM
IOKa3aTeleM, CTEHNCHb C JAEHCTBUTENBHBIM IIOKa3aTeseM, Jorapudm umcia,
CHHYC, KOCHHYC ¥ TaHICHC IIPOU3BOJILHOIO YHCJIA, OCTAaTOK II0 MOJIYJIIO,
palMoHAIFHOE YHUCIIO0, HMPPAMOHAIBHOE YHCIO, MHOXECTBA HATypalbHBIX,
LENbIX, palMOHANBHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKKA JICIIMMOCTH, HAUMEHBIINN OOIIMI AENUTeIh M HauMeHbIIee olrmiee
KpaTHOe, alropuT™ EBKiMAa mpu pemeHuu 3aaad; 3HaKOMCTBO C pa3iIMYHBIMU
MO3UIIMOHHBIMU CHUCTCMAaMH CYHCJIICHHA, YMCHHUC BBIIIOJHATL BBIYUCIICHUC
3HaYeHUH U TpeoOpa3oBaHUS BBIPAKEHHH €O CTENEHsAMH M Jorapupmami,
npeoOpa3oBaHns JAPOOHO-PAllMOHATIBHBIX BBIPAKEHUN; yMEHHUE OIEepUpOBaTh
HOHSATHSAMM: HOCJIEI0BATENbHOCTb, apudmeTnyeckas nporpeccus,
reoMeTpudeckasl mporpeccus, OECKOHEYHO yObIBaioIas TIeoMeTpUdecKas
nporpeccusi; yMEHUE 3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM UYHUCIIE C TIOMOLIBIO
PEKYppPEHTHBIX (POPMYIT; yMEHHE ONIEPUPOBATH MOHATUAMHU: KOMIUJIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOJYJIb M apTyMEHT KOMIUIEKCHOTO YHUCIIa,
¢dopMa 3anucy KOMILJIEKCHBIX 4HCell (TeoMeTpudecKasi, TPUroOHOMeTprUyecKas u
anreOpanyeckas); yMeTb IPOU3BOAMTH  apUPMETHUYECKHe JEHUCTBHS  C
KOMINJICKCHBIMU 4YHCJIaMU; MMPUBOAUTE MPHUMEPHLI UCIIOJIB30BAHUSA KOMIIJICKCHBIX
YHCeJT; ONepUPOBATh MOHATUAMM: MaTpHuLa 2X2 1 3X3, onpeaesuTeNlb MaTPULIBL,
TE€OMETPUYECKUIN CMBICIT ONTPEIeITUTEIS

YMmenune OICpHUpOBaATH TIOHATUSAMMU palrOHAJIBHBIC, HppanroOHAJIbHEIC,
IIOKa3aTCJIbHEIC, CTCIICHHBIC, JIOl“apI/I(I)MI/I‘{CCKI/IC, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W HEPABCHCTBA, UX CHUCTEMBI;, YMCHHC OIICPHUPOBATH IMOHATHAMMU:
TOXKACCTBO, TOXKACCTBCHHOC npe06pa3OBaHMe, YpaBHCHHUEC, HCPABEHCTBO, CUCTEMA
ypaBHCHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTDH ypaBHeHHﬁ, HEPAaBCHCTB U CUCTCM,
YMCHHUEC pCHIaTh YpPaBHCHUSA, HCPABCHCTBA U CUCTEMbI C MOMOINBIO Pa3JINYHBIX
HpI/IéMOB; peuiatb YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C TIIapaMCTPOM;
IMPUMCHATH YpaBHCHUA, HCPaBCHCTBA, nux CHCTCMBI JJIA PEIICHUA




MaTeMaTUYeCKUX 3aJad M 3aJad U3 pa3jIMyuHbIX 00JacTel Hayku M peajbHOM
KU3ZHU

YMeHnue  omepupoBarth  MOHATHUSMHU:  (QyHKIUsA, 4YETHOCTH  (PyHKIHH,
NEPUOIMIHOCTh (DYHKIIUU, OTPAHHYCHHOCTD (DYHKIIMHM, MOHOTOHHOCTB ()YHKIIHH,
KCTpeMyM (YHKIMH, HAuUOOJbIIee W HaWMEHBIICe 3HAYCHUS (PYHKIHH Ha
POMEKYTKE, HeNpepbIBHAS (DYHKIIHSI, aCHMITOTHI rpaduka QyHKIUH, TIepBasi U
BTOpas TPOU3BOAHAS (DYHKIMU, TEOMETPUYCCKUN © (U3HYECKUN CMBICT
NPOM3BOJIHOW, TEPBOOOpa3Hasi, ONPENEIEHHBIH HHTErpall; yMEHHE HaXOJUTh
acuMNTOTHl Tpaduka (yHKIWUU; yMEHHE BBIYUCIATH MPOU3BOJHBIC CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMITO3UIMKM (YHKIWH, HAXOIUTh YypaBHECHUE
KacaTelnbHOW K rpaduky QyHKOMH, yMEHHE HAXOAWTh TMPOU3BOIHBIC
AJNIEMEHTAPHBIX ~ (YHKIUH; yMEHHE HCIIOJIb30BaTh  MPOU3BOJAHYIO  JUIS
uccienoBanusi (QYHKIUH, HAXOIUTh HAWOOJBIINE W HAUMEHBIIHNE 3HAYCHUS
(GyHKIUH; CTPOUTH TpapUKd MHOTOWICHOB C KCIIOJIb30BaHUEM armapara
MaTeMaTHYECKOTO aHalu3a; MPUMEHATh MPOU3BOAHYIO JUISI HAXOXKICHHS
HAWITYYIIIero PeHICHHs B MPUKJIAIHBIX, B TOM YHCJIE COIMATbHO-IKOHOMHUECKUX
U (QU3MYECKUX 3a7adaxX; HAXOJIUTh IUIOMIATU U OO0BEMBI (UTYP C ITOMOIIBIO
UHTErpaa; MPUBOIUTH IPUMEPHI MATEMATHYECKOTO MOICTHUPOBAHHUS C IIOMOIIBIO
g epeHIraIbHbIX YpaBHEHUN

YMmenue omnepupoBarh MOHATHAMU: Tpaduk (yHKIHMHM, oOpaTHas (yHKIHA,
KOMITO3uLMsl  (QYHKUMH, JUHEHHas QYHKOMSA, KBajpatudyHas (QyHKOus,
panmoHansHas QyHKIMS, cTeneHHast (QYHKIHS, TPUTOHOMETPUIECKHEe (YHKIIUH,
oOpaTHbIE TPUTOHOMETpHUYECKHe (PYHKIMHU, TIOKa3aTeabHasl U JorapudmMuaeckas
GyHKIMU; yYMEHHE CTPOWTh TpapuKH HW3YYEHHBIX (DYHKIMHA, BBITOIHATH
npeoOpa3oBaHusl TpaUKOB (QYHKIHH, HUCIONB30BaTh TpadUKU Uil H3YYCHHS
IPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX TPEIMETOB
U 3a7a4 U3 pEaTbHOW >KU3HM; BBIpAXaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; HCIOJBh30BaTh CBOMCTBa M Tpaduku (GYHKIUH IS pelIeHUs
ypaBHEHMI, HEpPAaBEHCTB U 3ajiay C MapaMeTpaMu; U300paxaTb Ha KOOPJUHATHON
TUTOCKOCTH MHO>KECTBA PEIICHUH ypaBHEHUH, HEPABEHCTB M UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3aJ]a4ul Pa3HBIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI,
JIOJM M 4YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBApOB M YCIYT, HAaJOIH,
3a7a4l U3 00JIacTH yNpaBieHUs JHMYHBIMM M CEMEWHbIMH (DPHHAHCAMM);
COCTAaBIIATh BBIPAKEHUS, YPABHEHMsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO
3a[a4d, UCCIEN0BaTh MOIY4YEHHOE PEIICHHE M OLEHMBAaTh NPaBJONOJ00HOCTb
Pe3yJIbTaTOB; YMEHHE MOJIEIUPOBATh PEaIbHbIE CUTYAIlMH Ha SI3bIKE MaTEMaTHKU;
COCTAaBIIATh BBIPAKEHUS, YPABHEHMSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHUIO
3a]a4d, HCCIEN0BaTh IIOCTPOECHHBIE MOJEIM C HCIOJIb30BAHMEM alIapara
anreOpbl, HHTEPIPETUPOBATH MOJyYEHHbIH pe3yabTar

YMeHue omnepupoBaTh TOHATUAMHU: CpeqHee apu(pMeTHdyecKkoe, MeIuaHa,
HauOoNblllee M HaUMEHbIEe 3HAYeHHUs, pa3Max, JUCHEpCHUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HaboOpa; yMeHHe U3BIEKaTh, HWHTEPIPETUPOBATH
uH(poOpMallnIo, TpEeACTaBIEHHYI0O B TaljuIlaXx, Ha Jauarpammax, rpadukax,
OTpPaXKaIOIyl0 CBOWCTBA PEAIBHBIX IPOLECCOB M SIBJICHUHN; NPEICTABIATH
MH(}OpPMaLIIO C TOMOIIbIO TAOJIMIl U JAWarpaMM; HCCIEI0BaTh CTaTUCTHYECKHE
JTaHHbIE, B TOM YHCJIE€ C MPUMEHEHUEM TpapUUeCKUX METOJOB M 3JIEKTPOHHBIX
CPEACTB; TpaUUEcCKH HCCIEA0BaTh COBMECTHBIE HAOIOJAEHHUSA C IIOMOLIBIO
JarpaMM pacCceuBaHUs U JINHEHHOW perpeccuu

YMenue ONCpHUpOBaTh IMOHATHUAMU: CﬂyqaﬁHLII}'I OIIBIT H CJ'Iy‘-IElfIHOC CO6LITI/IG,
BCPOATHOCTH CHy‘I&ﬁHOI‘O CO6I)ITI/I${; YMCHHUE BBIYUCIIATHL BEPOATHOCTH C




UCMOJIb30BaHUEM TIpaUUECKUX METOAOB; INPUMEHATh (POPMYJIbI CIOKEHHUS U
YMHOXKEHUS BEPOSATHOCTEH, PopMyITy MOIHOI BepossTHOCTH, popmyny bepryiu,
KOMOUHATOpHbIe (GakThl M (OpMYJbl; OLEHUBATh BEPOSTHOCTU PEAIbHBIX
COOBITHM; yYMEHHE  OIEpUpOBaTh IOHATUSAMHU: CilydailHas  BeJWYHUHA,
pacnpezieieHue BEpOSATHOCTEH, MaTeMaTH4eCKOe OXXHMIaHue, AUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHUE CIIy4allHOW BEIMYUHBI, (PYHKLIWU paclpelesieHus U
IUIOTHOCTH PAaBHOMEPHOIO, IOKA3aTEJIbHOIO M HOPMAJIBHOIO DPACHpPENCICHU;
YMEHUE UCII0JIb30BATh CBOMCTBA U3YYEHHBIX PACIIPEICIICHUM 1)1 peIeHUs 3a1a4;
3HAaKOMCTBO C IOHATUSAMH: 3aKOH OOJBIIMX YHMCEN, METOAbl BBIOOPOYHBIX
UCCIICIOBAaHM; YMEHHE NPUBOIUTH NPUMEPHI MPOSBICHHUS 3aKOHA OOJBIIMX
yucel B IMPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHHE OIEPUPOBATh
MOHATUSMHU: COYETAHUE, IIEPECTAHOBKA, YUCIIO COUYETAHUM, YUCIIO NIEPECTAaHOBOK;
6uHoMm HbproTOHA; yMeHHE NPUMEHATh KOMOMHATOPHbIE (QaKThl U PACCYXKACHUSA
JUIS pelleHHsl 33/1a4; OLIEHUBATh BEPOSATHOCTH PEATbHBIX COOBITHH; COCTaBIIATH
BEPOATHOCTHYIO MOJI€Ib U MHTEPIPETUPOBATh NIOJYyYEHHBINA PE3YIbTAT
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YMeHue onepupoBaTh MOHATUAMU: TOYKA, MPsMasi, IUNIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIa, IUIOCKUHI YroJl, ABYTPAHHBIN YroJl, TPEXTPaHHBIA
yroJl, CKPELIUBAIOLIUECS MpsMbIE, NapaJUICIbBHOCTh U IEPIEHAUKYISPHOCTh
IPSAMBIX M IUIOCKOCTEH, YroJl MEXKIY HpPSIMBIMHM, YroJl MEXAYy IpsSAMOA H
IUIOCKOCTBIO, YTOJI MEXKIY INIOCKOCTSAMHU, PACCTOSHUE OT TOYKH JI0 IIOCKOCTH,
paccTosiHUE MEXIY HPSMBIMU, PACCTOSHUE MEXKAY IIOCKOCTSMHU; YMEHHUE
UCIOJIb30BaTh MPH PELICHUU 337a4 U3y4YEeHHBIE (haKThl U TEOPEMBI IIJIAHUMETPUH;
YMEHHME OLEHUBaThb pa3Mepbl OOBEKTOB OKPYKAIOIIErO MHpA; CTPOUTh
MaTEMaTUYECKUE MOJEIU C IOMOILBIO T'€OMETPUUYECKUX IOHATUN U BEJIHMYUH,
pemaTh CBA3aHHbIE C HUMM IPAKTUYECKUE 3a1a4U

YMeHue onepupoBaTh NOHATHAMH: IUTOMAnb QUTYpsl, O00BEM QUTYpHI,
MHOTI'OI'pPaHHMK, HPaBUJIbHBIII MHOIOIpDAaHHHMK, CEUY€HHE MHOIOrpaHHMKa, KYO,
napajulejienunen, Mnpu3Ma, nupaMmuja, ¢urypa U MOBEPXHOCTb BpaLICHMUS,
IWIMHAP, KOHYC, mmIap, cdepa, IUIOMmaas chepbl, IUIOMAAb HMOBEPXHOCTH
NUPAMUJIBI, TPU3MBI, KOHYCa, LWIMHIApa, OO0OBEM Kyba, MNPAMOYIrOJIbHOTO
napajuieienuneaa, nupamMuisl, pU3MBbl, MWIMHIpPA, KOHYyCa, 11apa, pa3BEPTKA
IIOBEPXHOCTH, CEUECHHUsI KOHYCA M LIUIIMHPA, TapAJJIEIbHbIE OCH UM OCHOBAHUIO,
ceueHue Iapa, MIOCKOCTb, Kacaromasicss chepbl, IINHApPA, KOHYca; yMEHHUE
CTPOUTh CEYEHHE MHOIOIpaHHUKA, N300pa)kaTb MHOTOTPAaHHUKH, (QUIYpbl U
MIOBEPXHOCTU BPAILECHUS, UX CEYCHUS, B TOM YHUCIE C IOMOILIBIO JJIEKTPOHHBIX
CPEJICTB; YMEHUE IPUMEHSTh CBOMCTBA TEOMETPUUECKUX (PUTYP, CAMOCTOSTEILHO
(dopMynMpOBaTh ONpEIENeHUs] H3YydaeMbIX (UIyp, BBIIBUTAaTh TUIOTE3bI O
CBOMCTBaX M TMpHU3HAKaX TEOMETPUYECKUX (Uryp, o0OOCHOBBIBATH WM
ONpoBepraTh UX; YMEHHE MPOBOAUTH KiaccH(UKaLuio (GUIYp MO pasiuyHBIM
IIPU3HAKaM, BBIIIOJIHATH HEOOXOIUMBIE JOMOJIHUTENbHBIE TOCTPOEHUS

YMeHue onepupoBaTh MOHATHAMM: JBWKEHHE B IMPOCTPAHCTBE, MapajliesIbHbINA
MEPEHOC, CAMMETPHS Ha IIIOCKOCTH U B IPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHue
noao0usi, 1mojoOHble (UTYpHI; yMEHHE paclo3HaBaTh paBHbIE U TOJOOHBIE
burypsl, B TOM 4YHCl€ B MPHUPOJAE, HCKYCCTBE, ApXUTEKTYpe; HCIOJIb30BATh
reOMEeTPUYECKUEe OTHOIICHUS NMPH PELICHUM 33/1a4; HAXOAUTh F€OMETpUYecKUe
BEJIMYMHBI (UIMHA, YroJj, IMJolaab, 00bEM) MpPHU pEUIeHUH 3a1ad U3 JIPYrux
y4eOHBIX MPEMETOB U U3 peallbHON KU3HU; YMEHUE BHIUUCIIATH T€OMETPUUYECKHE
BEJIMYMHBI (AJIMHA, YTOJI, TUIOIA b, 00bEM, TIOIIA b IIOBEPXHOCTH), UCIIONb3YS
U3y4eHHbIE (POPMYJIIbI K METO/IbI, B TOM YHMCIIE: TUIOIA (b TOBEPXHOCTH MMUPAMUJIBI,
MpU3MBbI, KOHYCa, IIWIMHIpA, TUIomanb cheprr; 00béM KyOa, MPSMOYTOJIHLHOTO
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napajuielienuneia, MAPAMHJIbI, TPU3MBI, [WIMHIPA, KOHYCa, IIapa; yMEHHE
HAXOJIUTh OTHOIICHHE 00BbEMOB MOIOOHBIX UTYP

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT, BEKTOP,
KOOpJMHATBl TOYKH, KOOPIAMHATHI BEKTOpa, CyMMa BEKTOPOB, IMPOHM3BEIACHHE
BEKTOpa Ha YKCIIO, Pa3jIokKEHUE BEKTOpa Mo 0a3ucy, CKaIspHOE MPOU3BEICHUE,
BEKTOPHOE IPOM3BEACHHUE, YOl MEXKIYy BEKTOPaMH;, yMEHHE HCIIOIb30BaTh
BEKTOPHBIH M KOOPJAMHATHBIM METOJ ISl PEIIeHUs TeOMETPUYECKHX 3a7ad H
3aJ1a4 JPYTUX y4EOHBIX NMPESIMETOB

13

YMmeHue BbpIOMpATh MOAXOAAIIMI METOJ A pPeLIeHHUs 3aJaud; MOHUMaHHE
3HAYMMOCTHU MAaTEMATUKH B U3YYEHUU MPUPOJHBIX U OOIIECTBEHHBIX MPOILIECCOB
U SBIICHUH; YMEHHME paclo3HaBaTh IMPOSBICHUE 3aKOHOB MaTEeMaTHUKU B
HUCKYCCTBE, YMEHHE MPUBOJAUTH NPUMEPHl MATEMAaTUYECKUX  OTKPBITHA
POCCUICKON U MUPOBOM MAaTEMAaTUUECKON HAyKH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kox  IlpoBepsiemblii 3jieMEHT COlepPKAHUSA
1  Yucna u BEIYUCTICHUS
1.1 HarypanbHble u nenble yucia. [I[pu3Haku 1eIMMOCTH HeNbIX Yhces
12 Pannonaneupie uucna. OOBIKHOBEHHBIE M JIECATHYHbIE JApOOU, MPOLEHTHI,
OeCKOHEeUHbIE IEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpCHE HATypaJbHOH cTerneHu. JIeWCTBUS ¢ apuPMETHIECKUMU
KOPHSIMHU HAaTypaJIbHOU CTEIEHH
14 Crenens ¢ nenbiM nokasarenaeM. CTeneHb ¢ palMoHalbHBIM IOKa3aTeseM. CBoiicTBa
CTETeHU
15 CuHyCc, KOCHMHYC M TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 | Jlorapudm uncna. JleciTHuHBIC M HATYpaJIbHBIE JTOTAPU(MBI
JlelicTBuTEnbHBIE Yncia. ApupMeTHIECKIE ONIepaIiH C JeHCTBUTEILHBIMU YHCIIaAMHU.
1.7  IlpubnuxEHHbIC BEIUMCICHHUS, IPABUJIa OKPYTJIICHUS, MPUKHUIKA U OLIEHKA pe3yJibTaTa
BBIYHCIICHUH
1.8  IIpeoOpazoBaHmEe BBIpaKEHUI
19 KomMriekcHbIe yrciia
2  YpaBHEHHS M HEpaBEHCTBA
2.1  llensie u 1poOHO-paIIMOHATILHBIC YPAaBHEHUS
2.2  VppauuoHalbHbIE YpaBHEHHUS
2.3  Tpuronomerpuueckue ypaBHEHUS
2.4  TlokazarenbHbIe U JOrapuMUUYECKUE YPAaBHEHHS
2.5 llensle u 1poOHO-paIOHAJIbHBIE HEPABEHCTBA
2.6 HppaunoHanbHbIE HEPABEHCTBA
2.7  TlokazarenbHbIC U JIOTapU(MUICCKUE HEPABEHCTBA
2.8  TpuroHnomerpuveckrue HepaBeHCTBA
2.9  CucrteMbl 1 COBOKYITHOCTH YPaBHEHUH W HEPABEHCTB
2.10 | VYpaBHeHHs, HEpABEHCTBA M CUCTEMBI C TapaMeTpaMHu
211 Marpuia cucTeMbl TMHEHHBIX ypaBHeHUN. OnpeenuTenb MaTPHUIIbI
3  OysKuU U rpa@uku
31 Oynkius, crnocobbl 3amaHus ¢yHkiuu. [paduk ¢yHkumu. B3anmHO o0OpatHbIE
¢dbyakuun. YErHbie 1 Heu€THBIe QyHKINU. [leprnoanyeckue GyHkImu
OO6macth ompeneneHuss W MHOXKECTBO 3HaueHui QyHkiuu. Hymu  QyHkum.
39 [IpoMexyTkH  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (YHKIUH.
MakcuMyMBl W MHHHEMYMBI (QyHKIuH. Haumbomblliee W HaMMEHbIIee 3HAUCHHUE
(GYHKITUH Ha IPOMEKYTKE
33 CrenenHast GyHKIUS ¢ HATYpaJIbHBIM U IENBIM TTOKa3zareneM. E€ cBolicTBa u rpaduxk.
CgoiicTBa 1 rpaduK KOpHs N-0¥1 CTeTICHN
3.4  Tpuronomerpudeckue GyHKIINN, UX CBOMCTBA U IpadUKU
3.5 Iloka3zatenbHas u norapupmMudeckas GyHKINH, UX CBOWCTBA U rpaduKu
36 Touku paspeiBa. AcuMnToThI TpadukoB QyHKwi. CBOMCTBa QYHKIINH, HEMPEPHIBHBIX
Ha OTpe3Ke




3.7

ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCJIEA0BATENLHOCTEN

3.8 Apudmernyeckas u reomerpuueckas nporpeccuu. @opmysa CI0KHbBIX TPOIEHTOB

4  Hauana MaTeMaTH4eCKOro aHaIu3a
4.1 TlpousBomnas ¢pyHkiuu. [IpousBogHbIC d71eMEHTAPHBIX (YHKIIHHA

[IpumeneHue mNpPOU3BOAHON K HCCIEAOBaHUIO (GYHKIMI HAa MOHOTOHHOCTh U
4.2  skcrpeMyMmbl. HaxoxaeHne HamOOJIBIIET0 M HAWUMEHBIIETO 3HA4YeHUs (DyHKIMHM Ha
OTpe3Ke

4.3  IlepooOpa3nas. MuTterpain

5 | MHoXecTBa M JIOTHKA
5.1 MHoxecTBO, oniepaluu HajJ MHOKecTBamu. J{narpammel Ditiepa — Benna
5.2 Jloruka

6  BeposTHOCTB M CTaTUCTHKA
6.1 OmnmcarenpHasi CTATUCTHKA
6.2 BeposTHOCTB
6.3 KomOunaropuka

7 I'eomerpus
7.1  ®urypsl Ha IIOCKOCTH
7.2 | IlpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOTOrpaHHHMKHU
7.4  Tena u noOBEpXHOCTH BpalllEHUs
7.5 | KoopauHaTbl U BEKTOPbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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