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INOACHUTEJIBHASA 3AIINCKA

VYueOHblii Kypc «Anrebpa M Hayajla MaTEeMaTHMUYECKOIO aHallM3a» SIBISETCS OJHUM U3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHEero oOmiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00ECIIEUNBAET HHCTPYMEHTAJIbHYIO 0a3y /I U3yUEHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpPCOB, a C IpYroil CTOPOHBI, POPMUPYET JTOTUUECKOE U aOCTPAKTHOE MBIIIJICHUE 00YYaroIINXCs
HAa YpOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS UWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHOro y4yeOHOro Kypca oOydarommecs
OBJIA/ICBAIOT YHUBEPCATBHBIM S3BIKOM COBPEMEHHOM HAayKH, KOTOpas (OpMYJIHpPYET CBOU
TOCTHKEHUS B MaTeMaTudeckoit popme.

VYueOHblil Kypc anreOpbl M Hadajdl MaTeMaTHYecKOro aHajan3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DPU3UKU, XUMHUH, OMOJIOTUH, TOHUMAHHSI OCHOBHBIX TEHICHIIHIA
pa3BUTHS SKOHOMHUKH M OOIIECTBEHHOH YXU3HH, MO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BaTh WX I JAlbHEHUIIEro
o0pa3oBaHUs U B IOBCEIHEBHOI kM3HH. B TO e BpeMs oBiajieHne abCTPaKTHBIMH U JIOTUYECKHU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MaTEMAaTUYECKOTO aHajIN3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTUHHOCTb, I0KA3bIBATh YTBEPKAEHUS C IOMOIIBIO HHAYKIIUU
U paccyXJaTh JeAYKTUBHO, MCIOIb30BaTh 000OIICHHE U KOHKPETU3AlNI0, a0CTparupoBaHue U
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBIIUICHHUE.

B xone u3ydenus yuyeOHOro kypca «AinreOpa M Hayala MaTeMaTUYECKOTO aHAIM3a»
oOydaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 337ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIpPETalrud MOTy4YEeHHBIX
pelIeHui, 3HAKOMSITCSI C MPUMEepaMU MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBIJIAIOLIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siafaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJOKUTEIPHON  KOHUEHTpAallMd  BHUMAaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTUYECKOrO aHalM3a JICXKHUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHusl.

B cTpykType yueOHOrO Kypca «Anredpa v Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIIEYIOIINE COJEp)KAaTEIbHO-METOAUYECKHE JTUHUM: «Yucina U BblUMCICHUS», «DYHKIMM U
rpadukny», «YpaBHEeHHs U HepaBeHCTBay, «Havaia MaTeMaTu4eckoro aHaan3ay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COEPKATENBHO-METOANYECKHE JIMHUN U3Y4at0TCs Ha IPOTSYKEHUH IBYX
JeT 00y4YeHusl Ha YPOBHE CpeHero o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTENIEHHO HAChIIIasCh HOBBIMH Te€MaMHU W pasfenamu. JlaHHBIA ydyeOHBbIM Kypc sBiseTcs
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHEe HECKOJIBKMX MaTeMaTHYeCKHX
JUCLHUIUIMH, TaKUX Kak ainredpa, TPMrOHOMETPHsI, MaTeMaTHUECKUIl aHAIN3, TEOPUsS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaJeBaloT Bcé Ooiee
OIMPOKUM  MaT€MaTH4YeCKHMM  amnmaparoM, Yy HHUX IIOCIE€lI0BaTeNbHO (QopMHUpyeTcs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, TOJY4YEeHHbIE MpPH M3YYEHUH Yy4yeOHOro Kypca, Ul peIIeHUs CaMOCTOSTEIbHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTe€M HHTEPIIPETHPOBATH CBOM OTBET.



CopepxarenbHO-MeTOAUYECKas IMHUA «HHCla 1 BBIYMCIEHUS 3aBeplIaeT GOpMUPOBaHUE
HaBBIKOB UCIIOJIb30BAHUS JICHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAauaTO HAa YpOBHE OCHOBHOTO
obmero oobpazoBanus. Ha ypoBHe cpemaHero obiiero oopasoBanus 0co00e BHUMAaHUE YACISCTCS
(GbOpMHUPOBAHHIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce€0sl HCIOIb30BaHUE
pa3iauuHbIX (GOpM 3amKucH 4YHCiIa, YMEHHUE JeaThb MPUKUAKY, BBINOJHATH HPUOIMKEHHBIC
BBIYUCIICHHSI, OLICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTAMH.
3HaKOMbIE 00YYarOIUMCSI MHOKECTBA HaTypPaJIbHBIX, LIEJIbIX, PAIMOHAIBHBIX U ICHCTBUTEIBHBIX
Yyucel JIONOJIHSKOTCA MHOXECTBOM KOMILUIEKCHBIX 4MCEN. B KaXJaoM H3 3THUX MHOXECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My clienu(pUYecKue 3a/ladydl U OIlepaluu: JIeJeHHe Hallelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIEJBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaMOHATIBHBIX YUCET, apH(PMETHUECKHE OTIEPALINH, a TAK)KE U3BJICUYCHUE KOPHS HATypalbHOM
CTENIEHW Ha MHOYKECTBE KOMIUIEKCHBIX 4YHcell. bnarogaps mocienoBaTelbHOMY pacIIMPEHUIO
KpyTa HCIOJb3YEMBIX YUCENI U 3HAKOMCTBY C BO3MOXXHOCTSIMM MX IMPUMEHEHUS JUIsl pEeLICHUs
Pa3IUYHbIX 3a/1a4 GOPMHUPYETCSI IPEACTABIECHUE O EMHCTBE MATEMAaTUKN KaK HAYKU U €€ poJin B
MOCTPOCHUH MOJIENICH peabHOTO MHUPA, ITUPOKO UCTIONB3YIOTCS 0000IEHIE N KOHKPETH3AIIHSL.

Jlunns «YpaBHEHHS U HEPABEHCTBA» PEaU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YEHHS Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszene I[Iporpammbl
IPEIYCMOTPEHO pelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynprare o0ydaromuecs: OBIaeBalOT
pPa3IUMYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKkKe 3a/ad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YHOTCS IPU HMCCIEIOBAaHUU
(GYHKIHMI ¢ TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas comeprkaTerbHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacuéThl Mo (opmynaM, HpeodpazoBaHUs
palMOHANbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHHUH, a TAK)KE BBIPAXKECHU,
coJlepKallluX CTeneHu M Jjorapudmbl. braromaps wusydeHuro anreOpanyeckoro marepuana
INPOUCXOAUT JajibHEHIllee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AECTYKTHUBHBIX PAaCCyKICHHH, pabOThl C CHMBOJIBHBIMU
(dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3 QeKTUBHbIE HHCTPYMEHTHI I PEHIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
HAy4yHBIX 3ajla4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToanuecKass TUHUS «DyHKIUK U TpauKU» TECHO MepervieTaeTcs ¢
JIPYTUMHU JTMHUSMH y4€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MMOCIIeI0BAaTEIbHOCTD
u3ydeHuss wmarepuana. V3ydeHwe CTENmeHHOH, TMOKa3aTeNbHOU, JiorapudmMuveckol u
TPUTOHOMETPUUECKUX (QYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE QYHKIUH AJIs pelIeHUs
3a/1a4 U3 IPYrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBSA3aHO KaK C MAaTEMAaTUYECKUM
aHaJIM30M, TakK U C pellIeHHeM ypaBHEHHUI U HepaBeHCTB. [Ipu 3ToM Gosiblioe BHUMaHUE yIeNsIeTcs
(bopMHUPOBAHUIO YMEHHUS BbIpaaTh (POpMyJiaMy 3aBUCUMOCTH MEX/y Pa3IMUHbIMH BEIMUYNHAMH,
MCCJIEIOBATh IMOJIyYeHHbIE (DYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHOI
JIMHUU HalEJIEH Ha PAa3BUTHE YMEHUI U HaBBIKOB, MO3BOJIAIOIIMX BBIPAKATh 3aBUCUMOCTU MEXKAY
BEJIMYMHAMU B Pa3IMYHON (opMe: aHAIUTHUECKOH, rpadudeckoit u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIeHHI0 |
KOHKPETH3aI[1H, NCIIO0JIb30BAaHUIO aHATOTHI.

ConepxxarenbHast nuHusa «Hadama maTeMaTHyecKOro aHajan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMPHUTh KPYT KaK MATEeMaTUYECKUX, TaK M IPUKIIATHBIX 33]1a4, TOCTYITHBIX 00yUJaOIUMCs, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTb CTPOMTH TpapUK{ CIOXKHBIX (DYHKUUH, ONpEenensiTh HUX



HanOOJIbIINEe M HAUMEHBININE 3HAUCHUSI, BEIYUCIIATE TUTOMAAH GUTYp U 00BEMBI TeJl, HAXOAUTh
CKOPOCTM U YCKOpeHMs TmpoueccoB. [laHHas copaepkaTenbHash JHHHUS OTKPBIBACT HOBBIC
BO3MOXHOCTH IMOCTPOCHUA MATCMATHYCCKUX MOI[GHGIZ PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJIACT HAXOAUTH
HaWIyylllee pPEUICHHE B MPHKIAIHBIX, B TOM 4YHCIE COIUAIbHO-DKOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MAaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPaKTHOTO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIINXCSI Pe3yabTaTax, MOJYYCHHBIX B XOJ€ Pa3BUTHS MAaTEMaTHUKU KaK HayKH, U 00 HX
aBTOPAX.

CopnepxatenpHo-MeToAnYecKast JuHUA «MHOXeECTBa M JIOTMKa» BKIIOYaeT B ce0s
9JICMCHTBI TCOpPUHU MHOXCECTB U MaTEeMaTHYECKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBCHHBIe
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC HIKOJHHOW MaTeMaTHKU W TpeJiaraloT Hauboliee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3ieibl MAaTeMAaTUKH M €€ TMPHIOKCHHH, OHH
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUEC JUCHUIIIIMHBI U UX IIPUJIOKCHHA B CIHUHOC LCJI0C. HO3TOMy
BaXXHO JaTh BO3MOXHOCTb 06yqa}0meMyc;[ IIOHUMAaThb TeOpeTHKO-MHOH(CCTBeHHLIﬁ SI3BIK
COBPEMEHHOM MaTEMaTHKH M HCIIOJIb30BAaTh €T0 JUISl BBIPAKEHHS CBOUX MbICIICH. J[pyruM BayKHBIM
NPU3HAKOM MAaTEMaTHKH KaK HayKd CJeIyeT NpU3HATh CBOWMCTBEHHYK) €W CTpPOroCTh
000CHOBaHMH U CJIEIOBAHUE ONPEICIEHHBIM IPABIJIaM ITIOCTPOCHUS TI0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMH MAaTEeMaTUYEeCKOH JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIIJICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOMTH CBOM PACCYXJICHUS HAa OCHOBE JIOTMUCCKHX TMPaBUII,
(GopMHpYyET HABBIKU KPUTHIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «Anredpa u Havasia MaTeMaTHYECKOTO aHAJIM3a IPUCYTCTBYIOT OCHOBBI
MAaTeMaTU4YCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAHBI CHOCO6CTBOBaTB q)OpMI/IpOBaHI/IIO
HaBBIKOB ITOCTPOCHUS MOJICJICH pEalTbHBIX CUTYAIIHMid, HCCIICOBAHUS ATHX MOJIEICH C TIOMOIIBIO
ammapara ajareOpbl ¥ MaTeMaTHYeCKOrO aHaJM3a, WHTEPIPETAIlMH IOJYUYCHHBIX PE3yJbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXAbId M3 PA3IEIIOB IPOrPAMMBI, IOCKOJIBKY BECh MaTepHall
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3aaad. [lpu pemenun
peabHBIX MPAKTHUECKUX 3a]1a4 00ydarolrecs pa3BUBalOT HaOI01aTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh AHAIOIHI0, 00001IaTh U KOHKPETU3UPOBATh
npobnemy. JlesTenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAJAHBIX 3a1a4
OpraHM3yercss B IIpollecce H3Y4YEeHMsI BCeX TeM Yy4yeOHOro Kypca «Anrebpa u Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3ydenue yueGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHUYECKOTO aHAIN3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Hezen0), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS pEIIeHUs IPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
onepaury C JICHCTBUTEIIBHBIMU 4YKCIaMU. MOJylb JEWCTBUTEIBHOIO YMCIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nensiM nokasareneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl PEIICHUs TPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YMCJIOBOIO0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/BI PEIICHHSI LEbIX U IPOOHO-pAIIMOHATBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouieHsl 0T OIHOW IepeMeHHOM. JleneHrie MHOrouJieHa Ha MHOTO4WIEH ¢ ocTaTkoM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3zoBaHys YKCIOBBIX BBIPAXKEHUN, COJEPKAIINX CTENIEHU U KOPHH.

HppauronanbHbie ypaBHeHUs. OCHOBHBIE METObI PEILICHUS HPPALIMOHATIBHBIX YPaBHEHUH.

IToka3zaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELIEHUS MTOKA3aTENbHBIX YPABHEHUH.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudmuueckne ypaBHeHHs. (OCHOBHBIE METOABI pEHICHUS JOrapuMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrem NMHEMHBIX ypaBHEHUH. Marpuia CUCTEMbl JIMHEHMHBIX YpAaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reoOMETPUYECKUH CMBICI U CBOWCTBA, BBIUYMCIEHUE €ro
3HA4YEHMS], IPUMEHEHUE ONPEICINUTENS I PEIICHUs] CUCTEMbI JIMHEHHBIX ypaBHeHMH. Pemenue
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEH C MTOMOUIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [[puMeHeHre ypaBHEHUN U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKUX 3314 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TPaQUKH

OyHkus, crnocoObl 3ananus (yHKUU. B3zaumao oOpatblie ¢yHkuu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.



OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTosHcTBa. YETHbie n Heu€éTHhle QyHKUUU. [lepuogmueckue ¢GyHKuuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass QpyHKIMS ¢ HATypalbHBIM M IEJBIM TOKaszareneMm. EE cBoiicTBa u Trpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB PYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHUCJIOBOT'O ApPryMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMmerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH reOMETPHUECKON MPOTPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIIMM U UX cBOicTBa. TOUYKHM pa3pbiBa. ACUMOTOTHI TpaUKOB (PYHKIIHIA.
CaoiicTBa (hyHKIIMH HENPEPBHIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl peUICHHs] HEPABEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICJI IPOM3BOIHON. Y paBHEHHE KacaTelbHOH K rpaduky GpyHKIUH.

[Tpou3sBoHbIE 311eMeHTapHBIX (GyHKIMN. [Tpon3BOIHAS CYyMMBI, TPOU3BEACHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsel Diinepa—BeHHa.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julsd ONMCaHUs pealbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHS.

11 KJIACC

Yucsa v BbIYUCICHUSA

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIMIa 7151 perieHust 3a1a4 B LEJIbIX YHCIaxX.

KommiekcHple uymcna. AnreOpandeckas W TpPUTOHOMETpuUueckas (OpMBI  3amucu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmynia Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO uucia. [IpuMeHeHne KOMIUIEKCHBIX YHCeNl JJs pelieHus (GU3HYecKux u
FeOMETPUUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YpPaBHEHUH C IOMOILIBIO TPUTOHOMETPHUECKOMN
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHHS CUCTEM U COBOKYITHOCTEN palliOHAJIbHBIX, UPPALIMOHAIIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHre ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3MYHBIX OO0JIACTeH HAayKHM M pPEAITbHON JKW3HM, WHTEPIPETALHUsS IOyYSHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTOIbI pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToabl pelieHus
3a/1a4 ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hayana maTemMaTn4yeckoro aHajamsa

[TpumeHeHre NPOU3BOIHOM K MCCIENOBAHUIO (PYHKIIMI HA MOHOTOHHOCTDh U SKCTPEMYMBIL.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JJIs OIpEeNesIeHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BerauciieHre onpenenéHHoro uHTerpaia
no ¢opmyine Hetorona-Jleitouuna.

[IpumeHeHne wWHTErpana Uil HaXOXACHUS IUIOMAAEH IUIOCKUX ¢Uryp U o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJI'EBPA N
HAYAJA MATEMATHYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHICKOro OOIIECTBA, MPEJCTABIEHHWE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KCHUI HAyKHM U JESATENbHOCTbIO YYEHOIO, OCO3HAHME JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

3CTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUAsl 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PacCCy>KICHHM, BOCHPUUMYUBOCTb K MAaTEMAaTHMUYECKUM AacleKTaM
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS PUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
NUTaHue, cOATaHCUPOBAHHBIM PEKUM 3aHATUN U OTIIbIXA, pEryJisipHas Gpu3nueckas akTHBHOCTH ),
(bu3nYeCcKOe COBEPILICHCTBOBAHUE MTPH 3aHATUSAX CIIOPTUBHO-03/10POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpOoPECCHOHAIBHON ACSITEIIbHOCTH, CBA3AHHBIM C MAaTEMAaTUKOW U €€ MPHUIIOKECHUSIMHU, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM000pa30BaHHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTHYECKON HANPaBJICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, IOHUMaHHE BIHUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
J100aIbHOT0 XapaKTepa 3KOJIOTUYECKUX Mpo0IieM, OpueHTAIMsI Ha TPUMEHEHNE MaTeEMaTHUYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKHU, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl



YEJIOBEYECKON JEATEIBHOCTH, 3TAllOB €€ Pa3BUTHA U 3HAYMMOCTH Ul Pa3BUTHs LIMBHIIN3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMaTUYECKON KYJIbTYpOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIE0BATEIbCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble Jijornuyeckue aeiicTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALKMUA, OCHOBAHUA [UIsi 000OIIeHUs u
CpaBHEHUs, KPUTEPUU ITPOBOJMMOIO aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIMpPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
NaHHBIX, HAOMIONEHUSIX U  YTBEPXKICHUSX, TMpeasaraTb KPUTEPUU ISl BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOAMTH CAMOCTOSATEIHHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIACHUH (TIPSAMBIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, MPUBOAUTH TPUMEPHl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BBIOHpATH CIIOCO0 pelieHus yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHMUS,
BbIOMpaTh HanOoJee MOAXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/ibCKue AeCTBUS:

MCITOJIH30BaTh BOMPOCKHI KaK MCCIIEOBATEIHCKUM HHCTPYMEHT TTO3HaHUS, (HOPMYITUPOBATH
BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SBJICHHS, IMPOIECCA, BBIIBICHHUIO
3aBUCHUMOCTEN MeXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIECCAMU;

CaMOCTOSTENEHO (POPMYITUPOBATH 000OIIEHUS M BBIBOJBI MO pE3yJbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHMUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHHNI];

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

Padora ¢ unpopmanmei:

BBISIBIIATH Je(UIUTHI HHPOPMAIINH, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa HA BOMPOC M JIsI
pELIeHUs 3a1a4H;

BbIOMpaTh WHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBATh,
CHCTEMaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IHYHBIX BHJIOB U  (Qopm
MIPE/ICTABJICHHS;

CTPYKTYpUPOBATh HHPOPMAIIHIO, TPEJICTABIATH €€ B pa3TUYHbBIX (opMax, HILTFOCTPUPOBATH
rpaduvecKku;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMM TIO CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPHUSIM.



KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, 'PAMOTHO BBIPAXKATh CBOKO TOYKY 3PCHHUS B YCTHBIX W IMHChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUSA I10 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOH TEeMbI, MPOOIEMBI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HA IMOWCK PEIICHHMS, COMOCTaBIATh CBOU
CYXKJCHHS C CY)KICHUSAMH JIPYIMX YYaCTHHUKOB JHajora, oOHapyXHBaTh pPa3jiMude U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyITHPOBATH Pa3HOTIIACHS, CBOU BO3PAKECHUS;

HpeI[CTaBJ'ISITB pe3yanaTLI peL[IeHI/DI 3aJa4u, BKCHepI/IMCHTa, HUCCIICAOBAaHUA, HpOCKTa,
CaMOCTOSITEIIEHO BBIOMPATh (hOPMAT BBICTYILICHHUS ¢ YUETOM 3a71a4 IPE3CHTAIIMH U 0COOCHHOCTEH
ayJIMTOPHUH.

PeryasiTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTaBIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpAaTh CIOCOO pElIeHUs C Y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U pe3ysIbTaTa PEeIIeHNs MaTeMaTUUECKOH 3aauu;

MpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH MpPH PEUICHHH 3a/1ayl, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIHCTB, JNaHHBIX, HAIJICHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUSIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OLCHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh U UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pelieHMH y4eOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHON paloOThl, paclpenensTh BHIbI paboT, JOroBapUBaThbcs, 00CYXKAATh
MIPOIIeCC U PE3YNbTaT paboThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» ¥ HHBIE), BBIITOJIHATH CBOIO YAaCTh paObOTHl M KOOPAUHUPOBATH CBOU ACHCTBUS C APYTUMHU
YJIeHAMU KOMaH/bl, OLIEHWBAaTh KAayeCTBO CBOET0 BKJaja B OOLIMH MPOXYKT MO KPHUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kiacce oOyyaroluiicsi MOMYYHUT CIEAYIOIIME IpeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueill MmporpaMMmbl yueOHOro Kypca «Amnredpa u Havaja
MaTEMaTHYECKOT 0 aHAJIN3a»:

Yuciia ¥ BbIYUCICHUSA:



CBOOOJIHO ONEPUPOBATH MOHATUSMHU: PALIMOHAIBHOE YHUCIIO0, OECKOHEYHAsl MEepUOIUecKas
NpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXECTBA PAallMOHAJIBHBIX U JACHCTBUTEIHHBIX
quCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HOPUMEHSATH IpOOU U MPOLIEHTHI Ul PeLeHHs] IPUKIJIAIHbBIX 3a/1a4 U3 pa3IMYHbIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIC BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOJTHO ONEpUpPOBaTh IOHATHEM: CTENEHb C LEJIbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAEHCTBUTEIbHBIX YUCEN JUIsl PELICHMs NPAaKTUYECKUX 3alad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTEICHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PallMOHAIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO ONEpUpPOBaTh IMOHATUAMU: JIOrapudM dyucia, OECATUYHbIE M HaTypajbHbIE
J0TapuQMBbl;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCIIOBOI'O apryMEHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKIECTBO, YpaBHEHNUE, HEPABEHCTBO, PAaBHOCUJIbHBIE
YPaBHEHHUS U ypaBHEHUA-CICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3MYHbIe METOJbl PELICHHUS palMOHAIBHBIX U APOOHO-PALMOHATIBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB ISl PEILICHUSI HEPABEHCTB;

CBOOOZHO ONEpUPOBAaTh MOHATHUAMU: MHOTOWIEH OT OAHOM NEPEMEHHOM, MHOTOYJIEH C
LeJIBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JI€JIEHHe MHOTOWIEHa HA MHOTOWIEH
¢ ocTaTKoM, TeopeMy besy u Teopemy Buera i pemenns 3anay;

CBOOOZHO ONEpUpoBaThb NOHSTHUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreoOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 g BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHSTh ONPENEIUTENN AJIs PEIICHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C INOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTnpeenuTeNel, UHTEPIPETUPOBATh MTOIYYEHHBII pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPpeoOpa30BaHUs BEIpaKEHUI;

BBIMOJIHATh ~ MIPEOOpa30OBaHUsl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIIOJIb30BaTh  CBOWCTBA JIorapuMoB i  IpeoOpa3oBaHUsl  JIOTapU(PMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ OIEpPUPOBaTh  MOHATUAMHU:  HMppAlMOHaJbHble,  TOKa3aTelbHble U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIM OCYIIECTBIISAS TPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOZHO OINEpPUPOBATh IOHSTHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHATH
HeoO0XxoauMble (POPMYJIIBI IJIs1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIENIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe airedpbl, COCTAaBIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCIOBUIO 33Ja4yM, HCCIEN0BaThb IIOCTPOEHHBIE MOJEIN C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPaPUKH:



CBOOOJIHO ONEPHPOBATH TOHATHSAMU: (PYHKIUS, CIIOCOOBI 3amaHus (DYHKIMH, B3aUMHO
oOpatHble (QYHKIUH, KOMIO3UIMSA (YHKIMHA, rpaduk (YHKUUHU, BBINOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJIHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONPEIENCHUs] M MHOXKECTBO 3HAaYEeHUMH
GyHKLIUYU, HYIU QYHKLIUH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OIEPHPOBATH MOHATHAMHU: YETHBIE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GyHKIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAaKCUMyMbl W MHUHUMYMBbI (YHKIIHH,
HauOoJIbllIee M HaUMEHblIIee 3HaUeHne (YHKLIUU Ha IPOMEKYTKE;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMsS C HATypaJbHbIM U LEJIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areieM, rpaduk
KOpHsI N-0ii CTEeTIeHH KaK (YHKIIUU OOpAaTHOM CTENEHH C HATypaJIbHBIM MTOKa3aTeseM;

ONEpPUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApoOHO-IMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(PUKOB;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH: IOKa3aTelbHas W JorapupmMuueckas (GyHKIUU, UX
CBOWCTBA ¥ TpadUKH, HCIIOIB30BATh UX IPAdUKH ISl PEIICHHS YPAaBHEHHIA;

CBOOOJTHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPUUYECKUX (YHKLUH YHUCIOBOIO apryMEHTa;

UCTIONIB30BaTh Tpaduku (QYHKIMHA A7 UCCIETOBAaHHUS TPOLECCOB M 3aBUCHMOCTEH TNpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANbHON JKU3HH, BBIpAXaTh (HOopMyIamu
3aBUCUMOCTH MEXJly BEJTUUYNHAMY;

Hauvana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: apuUPMETHYecKas U TeOMETPUYECKas MpOrpeccus,
0ecKOHEeuHO yOBIBAIOIIasi TEOMETPHUYECKAs POTPECCHs], TMHEHHBINA U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOTPECCHH VIS PELIEHUs PEeaIbHBIX 33/1a4 PUKIAHOIO XapaKkTepa;

CBOOOJTHO  ONEpUPOBATh MOHATHSAMH:  TIOCIEAOBATENLHOCTh,  CIOCOOBI  3a/aHUS
MIOCJIEIOBATEIFHOCTEH, MOHOTOHHBIE M OTPaHHMYCHHBIE TTOCIIEA0BATEIFHOCTH, IIOHMMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a 0ECKOHEYHO MaJblX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: HENpEpbIBHBIE (YHKIMM, TOYKH pa3pbiBa rpaduxa
(GYHKIIMH, aCHMIITOTHI rpaduka QyHKINY;

CBOOOJTHO OIIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NMPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIIeH s 3a/1a4;

CBOOOJTHO ONEpUpOBaTh IMOHATUAMHU: NepBas W BTOpass MPOMU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIYHUCIISITH TPOU3BOIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO ¥ KOMITO3HIINHU IBYX ()YHKITHIA,
3HATh MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHUs 3a/1au.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMH: MHOXECTBO, OTIEPAIINU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmapar JJIs ONMCaHUs peabHbIX MPOLIECCOB U
SBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CICICTBHE,
CBOWCTBO MaTeMaTHYECKOro OOBEKTa, JOKAa3aTeNbCTBO, PABHOCWIBHBIE YpPaBHEHHS W
HEpPaBEHCTBA.

K xonny oOyuenus B 11 kJacce oOyd4aroIIMiCs MOMYYHUT CIEAYIOIIHE NpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMmbl yueOHOro Kypca «Amnredpa u Havaja
MaTeMaTHYECKOTO aHAIIN3ay:



Yucia ¥ BbIYMCTCHHUA:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE M IIE€JI0€ YHUCIO, MHOXXECTBa
HATYpaJIbHbIX M LEJbIX YHUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKIna;

cBOOO/THO OIIEPUPOBATH MTOHATHUEM OCTATKa I10 MOAYJIIO, 3alIUChIBATh HATYpaJIbHbIE YACIIA B
Pa3IMYHBIX ITO3ULUOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJTHO ONEPUPOBATh MOHATHIMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
Yuces, MPeICTaBIIATh KOMIUIEKCHBIE YHCIA B alre0pandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALIUU C HUMU U N300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH  MOHATHAMHU:  HPpPAlMOHANbHbBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOILBIO PABHOCUIIbHBIX MIEPEXOI0B;

OCYILECTBIIATh OTOOP KOPHEH MpH pellieHNH TPUTOHOMETPUUECKOI'O YPaBHEHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSThH
HE00X0uMBbIe (POPMYIIBI TSl PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTb YPABHEHUH U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PELUICHHS] CUCTEMBI U COBOKYITHOCTEH
palMOHABHBIX, HMPPAUOHANBHBIX, IIOKA3aTeNbHBIX W JIOrapU(PMHUYECKUX YpaBHEHHHA H
HEPaBEHCTB;

pewiath palMoOHalbHbIE, HPPALMOHAJIbHbBIE, IOKa3aTelbHblE, JiorapuMUUecKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACpIKAILNE MOYJIN U ITapaMETPBI;

IPUMEHSATH TpadUUecKre METOIbI ISl PEIICHHUS yPAaBHEHUN U HEPABEHCTB, a TAKXKE 3a/1a4 C
napamMeTpamu;

MOJENIUPOBaTh peaJbHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U X CUCTEMBI 110 YCIOBHIO 3a7a4i, UCCIIEN0BATh IOCTPOCHHBIE MOJEININ
C MCIOJIb30BAaHUEM allliapara aireopbl, HHTEPIPETUPOBATH NOJYyYEHHBIN pe3ysbTar.

DyHKIUHA U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOLIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOUTH T€OMETPUYECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: I'paUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU 111 MOACTUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Hauyana maremMaTH4eckoro aHajmusa:

UCIIOJIb30BaTh IPOMU3BOJIHYIO JUIsl HCCIEAOBaHMS (YHKIUM HAa MOHOTOHHOCTh U
DKCTPEMYMBI;

HaXOJUTh HanOoJIbllee U HAaUMEHbIlIee 3HaueHHs (PYHKIIMHY HEPEepbIBHON Ha OTPE3KE;

UCIIOJIB30BaTh IIPOU3BOAHYIO I HAXOXKIACHHUS HAWIY4dlIEro PELICHHs B NPUKIAIHBIX, B
TOM YHCJIE COLHMAIBHO-DKOHOMHYECKHX, 3a7adax, JUIsl ONPENENIEHUS] CKOPOCTH M YCKOPEHUs
mpolecca, 3alaHHOr0 GOpMYJIOi UITH TpapuKoM;

CBOOOJTHO OTNIEpUPOBATh MOHATUAMU: IEPBOOOPA3Has, ONpeIeIEHHBIN HHTErpall, HAXOAUTh
NEepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne HproToHa-
JleliOnuna;

HAXOJUTh IJIOLAAN MIOCKUX GUTYp U 00BEMBI TENT ¢ TOMOIIbIO UHTETpaa;

UMETh IPEICTaBICHUE O MAaTeMaTHUYEeCKOM MOJEIUPOBAHUM Ha IPUMEPE COCTABIICHMS
Qg depeHInaIbHbIX YpaBHEHUH];

pelaTh NPUKIAJHbIE 33Ja4l, B TOM YHCJIE COLMAIbHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBAMH MATEMATHYECKOT0 aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No
Hassanue
a Komrmuec
| |pasmena OCHOBHOE COZeP/KaHHE Pe3ynbratel nesTenbHOCTH OrueHouHbIE MTPOLIEAYPbI
TBO
o [(tembi)
TacoB
1 MHOk€eCTBO, OniepaIi fIaI[ OOyyaromuiicss Hay4YuTCs Koutponbras pabota Nel 1o
MHO’KECTBAMH U UX CBOMCTBA. HCIMOJIb30BAaTh TEOPETUKO- TeMe
24 Juarpammsl Ditiepa — BeHnna. MHO>KECTBEHHBIN anmapar AJist
HpI/IMeHeHI/Ie TCOPCTUKO- OIMMCAaHUs X04a pCUICHUA KOI[ IIPOBEPSAECMOT0 pe3yiibTaTa.
MHO’KECTBEHHOI'0 amrapara MaTeMaTHYECKHUX 3aJ1a4, a TAKKE
JUIS pellleHus 3a/1au. peanbHBIX MPOLECCOB U ABICHUIA. 1.1;1.2;1.3;5.1,5.2
PanmonanbHbIE YKCIA. HayuwuTtcs onepupoBaTh
OOLIKHOBEHHEIE U MOHATUSIMH: PALIMIOHATBHOE YHCIIO,
MHuosxecTBO JeCSITHUHBIE TPpOoOH, OeckOoHeYHas mepuoIndecKas
ICHCTBUTCIIbHBIX MPOIICHTHI, OECKOHEUHBIE IpOOb, TPOLICHTHI;
urcen. MHOrO4YICHBL. MePUOINYECKHUE TPOOH. HWPPALMOHAIIBHOE U JIEHCTBUTEIBHOE
ParmonanbHbie [Tpumenenue npobeii u YHUCII0; MOAYJIb IEUCTBUTEIILHOTO
YPaBHCHUA H IIPOLICHTOB JUJISl PEILIECHUS YHUCIIa; CMOXKET UCIIOJIB30BATh OTU
HEPaBEHCTBA. MPUKJIAHBIX 33]1a4. MIOHATHUSA [IPU IIPOBEIECHUH
CuCTeMBbI IMHEHHBIX JlericTBUTENIbHBIE YHCIIA. pacCyXKIE€HHUM U JOKa3aTENbCTB,
YpaBHCHUH Pammonansueie u MIPUMEHATH IPOOU Y TIPOLICHTHI IS

MppalMOHAIILHBIE YHCIIA.
Apudmerrueckue onepanuu
C IeHCTBUTEIbHBIMU
yuciaaMu. Moiynb
JEMCTBUTEIBHOTO YHCIIa U €T0
cBoiictBa. [TpubnmxeHHbIe
BBIUHCIIEHMS], TPaBUIIA
OKpPYTJIEHUS, MPUKHUJIKA U

pelIeHus IPUKIIAIHBIX 3a/1a4 U3
Pa3JINYHBIX OTpaciIed 3HAaHUU U
peanbHOM )u3HU. O0ydaronmiics
CMOKET HUCII0JIb30BATh
NpUOIMKEHHbIE BEIYUCIICHUS,
IIpaBUjIa OKPYIJICHMS, IPUKUAKY U
OIIEHKY pe3yJibTaTa BEIYMCIICHHI.




OLCHKA pe3yJibTaTa
BBIYMCJICHUH YK CIa.

OyHKIUY U
rpadukH.
CreneHHas
(GYHKIHS C LIETBIM
IOKAa3aTelieM.
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OyHKIKA, CIIOCOOBI 3aaHus
¢bynkuuu. Bzaumuo o6patHbie
¢bynakuu. Komnosunus ¢GyHKui.
I'padux GpyHKINU. DIEeMEHTapHbIC
npeoOpazoBaHus rpaduKoB
¢ysakuii. O6macTh onpeaeIeHus 1
MHO’KECTBO 3HAUCHUN (HYHKIUH.
Hynu dynkmun. [TpomexyTku
3HAKOMOCTOSIHCTBA. YeTHbIE U
He4eTHbIE QYHKIUH.
[lepuonnueckue GyHKIUH.
[TpoMexkyTKM MOHOTOHHOCTH
byHKIH. MakcUMyMBI U
MUHUMYMBI QyHKIMU. Hanbompiree
Y HaMEHblIIee 3HaueHue (PpyHKIUH
Ha IIpoMexXyTKe. JInnenHas,
KBaJpaTU4Hasl U JpOOHO- JIMHEHHAas
GyHKIMU. DIIeMeHTapHOe
HCCIIEIOBAaHUE U IOCTPOEHUE
rpadukoB 3tux pyHkuuid. CreneHnb
C LIeJIbIM IIOoKa3areseM. bunoM
Herorona. Ctenennas QyHKIUA C
HATypaJIbHBIM H LIEJIBIM
nokasarenem. Ee cBolicTBa n

rpaduk

OOyuaronuiicss Hay4uTCs
OTIepUPOBATH MOHATUSIMHU:
(GyHKIMS, CIIOCOOBI 3aaHMs
(hyHKIIMH; B3aUMHO OOpaTHBIC
(G YHKITUHY, KOMITO3UIIUS
byHkui, rpaguk GyHKINH,
00J1acTh OmpeIeTICHUs 1
MHO>KECTBO 3HaYCHHUH (PyHKLINU,
HYJU QYHKITUH, IPOMEKYTKH
3HAKOTOCTOSIHCTBA; JIMHEWHAs,
KBaJIpaTH4Hasi, 1poOHO-
TUHEHAas U CTeneHHas
GbyHKIIMHU. BBITOIHATE
3JIEMEHTapHbIE TPe0Opa30BaHUs
rpaduxoB GpyHkuuid. byner
3HATh U yMETh JOKA3bIBATh
YETHOCTh WJIM HEYETHOCTD
(GyHKIIUY, TIEPUOTUIHOCTH
(GyHKIIUHM, HAXOIUTh
MIPOMEKYTKH MOHOTOHHOCTH
(YHKITUN, MAKCHMYMBI 1
MUHUMYMBI PYHKITHH,
HauOOJIbIIIeE U HAUMEHBITIEE
3HauUeHUE (PYHKIIMH Ha
npomexyrtke. Hayuurcs
(bopmyaHpoBaTh U
WJUTIOCTPUPOBATH IpauuecKu
CBOMCTBA JIMHEHHOM,
KBaJpaTUIHOM, TPOOHO-
JIMHEWHOW U CTEEHHOM
dbynkumii. BeipaxaTh

Kontponbnas pabora N2 mo
TemMe

Kox nposepsieMoro pesynbrara:

3.1:3.2;:3.3;:3.4;:1.4




bopMyaaMu 3aBUCHMOCTH MEXTY
BelMuMHaMu. byner 3Hath
OIpe/IeJICHUE U CBOWCTBA
CTETICHH C LIEJIBIM
MOKA3aTeJIeM; O IX O IAIIYIO
(dhopMy 3amucH IEHCTBUTEIBHBIX
YHCEIT JIJISl PELICHUS
MPAKTUYCCKHX 33124 U
MPEICTABICHHS JTAHHBIX

Apudmerrndeckuii KOpeHb
HATypaJIbHOM CTENEHH U €ro

OOyuarouuiics HayuuTcs
(hopMyIIMpOBaTh, 3aMKUCHIBATH B

KonTponbnas pabora Ne3mo

15 " TeMe
croiictBa. [IpeoOpazoBanus CHMBOJIICCKOH (b?pMe 1 .
YUCIOBBIX BBIpa)KeHI/Iﬁ HCII0JIb30BaTh CBOMCTBA KOPHA N-0U| Kon MPOBEPSAEMOro pe3ysbTara:
b
ApudmeTnaecKkuii COZIEpKAIINX CTETIEHN U KOPHMU. CTCTICHH HHU’I IH{peO6pa30BaHH’I
KOPEHb n-oif VppaIHOHATbHBIE YPABHCHIIS. BbIpakeHuil. HayuuTcs HaxonuThb
CTEHCHM. OCHOBHBIE METO/IbI pEIICHUS PCHICHHA prpauHOHaﬂbHHX
VpparoHabHbLe HPPALMOHATIbHBIX YPABHEHUH. YPaBHCHHH € IIOMOIIBIO
pp PaBHOCHITBHBIC IEDEX 0TI B PaBHOCHUJIBHBIX NIEPEXOJIOB UIIH
YpaBHEHUSA DIEHHH HPPAIHOHATHHBIX OCYIIECTBJISISL POBEPKY KOPHEH.
ypaBHeHU. CBOMCTBA U rpadux CrpouTs rpagux QpyHKIH kopHs
KOPHS N-0if CTETICHH KAk hyHKIHH N-0i1 CTeneHu Kak 0OpaTHOM ISt
OGPATHOI CTeTeHH ¢ (YHKIIUH CTETIEHU C HaTypalbHBIM
HaTypaJbHBIM TOKa3aTelIeM ToKasaresieM
Cremens ¢ parORATbHB OOyuaromuicst HayIuTest KonTponbHas paboTa Ned
10 IOKAa3aTeJIeEM U €€ CBOMCTBA (opmysMpoBaTE OpesieaeHHe
[TokaszarenpHas TMokasaTenbHas GyHKiHs e.e CTEIEHU C PALMOHAIBHBIM Ko nmposepsiemoro pesyJibrara:
2
(yHKIHsL. CBOMCTBA 1 rpauk nokasarejieM. BBIIOIHSITh
Iloxa3arenbHbIC i
Hcnons3oBanue rpaduka npeoOpa3oBaHMs YUCITOBBIX
ypaBHEHUS

GYHKIUM 1715 peLIeHust
ypaBHeHul. I1oka3zarenbHbie
ypaBHeHHs. OCHOBHBIE METO/IBI

BBIpAKEHUH, CoiepKallluX CTETIEHU
C PallMOHAJILHBIM IT0KA3aTEJIEM.
Hcnonb30Bath U(POBBIE peCypCh




pelIeHUs TOKa3aTeIbHBIX
ypaBHEHHI

JUTSI TIOCTPOCHMS TpaduKa
MOKa3aTeIbHON (PYHKINHU U
HU3y4eHUs ee cBoMCTB. HaxoauTh
pelIeHNs [T0Ka3aTeIbHbIX
ypaBHEHUH

Jlorapudwm gucia. CBoicTBa

OO0yuaromuiicsi Hay4uTCs 1aBaTh
olpeziesieHue Jiorapugma uucia;

Kontponbnas pabora Ne5 mo

18 aorapudma. JlecaTuuHble U JECATUYHOTO U HATYPaJIbHOIO TeMe
HaTypaJlbHBIC JIOI‘apI/ICI)MI)I. HOFaqu)Ma. Hcnoap3oBaTh KOI[ IIPOBEPSEMOI0O pe3yabTaTa.
[TpeoOpa3oBaHue BbIPAXKEHUH, CBOMCTBA JIorapu(MOB JIs
COJepIKAIIHX JIOTapU(MBI. npeodpa3oBaHus
Jlorapudgmuueckas GyHKIus, ee Jorapu(MUUECKUX BbIPAKEHUH.
Jlorapudgmuueckas .
(byHKLIS. CBOWCTBA U TpauK. Crpouts rpadpuk .
Torapamuteckue Hcnonb3oBanue l"paCbI/IKil byHKIIUN noraplxlqnv\mqe(:Kon Q)yHKuI:H/I KaK
JUISI peIlIeHUs] ypaBHEHUH. o0OpaTHOM K IOKa3aTeJIbHOM U
YPaBHCHIA Jlorapugmuueckue ypaBHEHUS. HCII0JIb30BaTh CBOMCTBA
OcHOBHBIE METOIbI PELLICHUS Jorapu@mMuuecKor QyHKIIUH JUIs
J0rapupMHUECKUX YPaBHEHUH. pemenns 3ana4. Haxoauts
PaBHOCUIIBHBIE TIEpEXO/IBI B pelieHus JorapupMuuecKux
pELICHUH JTOrapruPpMUUECKUX YPaBHEHUN C IIOMOILBIO
YPaBHEHUN PaBHOCHUJIBHBIX TIEPEXO0/I0B WU
OCYILIECTBIISISI IPOBEPKY KOpHEH
CuHyC, KOCUHYC, TAHT€HC U OOyuaromuiics Hay4YuTCs 1aBaTh KonrposnbHas padora Ne6
22 KAOTaHFeHC YHCIIOBOTO apryMeHTa. oTpesieNIeHUs] CHHYca, KOCHHYCa, Ko TIOBEPAEMOr0 pesyIIbTaTa:
PKCUHYC, apKKOCHUHYC ¥ apKTaHI'€HC| TaHI'€HCa M KOTaHI'€HCca
Tpuronomerpudeck MUCIIOBOTO ApTyMEHTA. YHUCJIOBOI'O ApPIyMEHTA; a TAKXKE
HE€ BBIPDAKCHUA U TpUuroHoMeTpruyecKas OKpyKHOCTD, apKCUHYCa, ApKKOCUHYCA U
YpaBHCHUA ONpeIeTIEHNE TPUTOHOMETPUUECKUX apkranrerca yucna.llpumenars

(YHKLUI YUCIOBOTO apryMeHTa.
OCHOBHBIE TPUTOHOMETPUIECKHUE
(opmyisl. [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BEIPAKCHHH.

OCHOBHBIE TPUTOHOMETPHUECKUE
dhopmymsl 17151 TpeoOpa3oBaHms
TPUTOHOMETPUIECKUX
BbIpakeHHil. [ IpuMeHsTh




Perenrie TpUrOHOMETPHUUECKHUX
YpaBHEHUI

(hopMyIIbl TPUTOHOMETPHUH IS
pelieHus: OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX
ypaBHEHUH

TlocenoBaTenbHOCT
U ¥ TIPOTPECCUU

10

IToclienoBaTEHLHOCTH, CITOCOOBI
3aIlaHHs OCICAOBATEILHOCTEH.

MOHOTOHHBIE U OTPAaHUYEHHBIE
IIOCJIEIOBATEIBHOCTH. McTOpus
aHayM3a 0ECKOHEYHO MaIbIX.
Apudmernueckas u
reoMeTpHUECcKasl IPOrpecCuu.
beckoneuno yObIBaromas
reOMEeTpHUYECKas IPOrpeccusl.
CyMMa OecKOHEUYHO yOBIBaroIen
TEOMETPUUECKOHN MPOTPECCHUH.
JIMHeWHBIN 1 SKCITOHEHIIMATBHBIN
poct. Yucio e. Dopmyina cI0KHbIX
npoueHToB. VMcnonb3oBaHue
MPOTPECCUU JJIsl PELICHUS
peasibHbIX 3a]1a4 MPUKIaTHOTO
xapakrepa

Metoa MaTeMaTUYECKON MHTYKIIUH.

OOyuaronuiicss Hay9uTCs
OIIEPUPOBATH TOHIATHIMH:
IIOCJICAOBATEIILHOCTD, CIIOCOOKI
3aIaHM TI0CIEA0BATEIbHOCTEH;
MOHOTOHHBIC U OI'PaHUYCHHBIC
IIOCJIEI0BATEILHOCTH; UCCIIEI0BATh
IIOCJICI0BATEILHOCTH Ha
MOHOTOHHOCTb U OI'paHUYCHHOCTD.

[Tonyuyats npencraBienue 00
OCHOBHBIX HJCSIX aHAJIM3a
O6eckoHeyHO MasbiX. JlaBaTh
onpeeraeHue apupMeTHIeCcKon u
F€OMETPUYECKON MTPOTPECCHUH.
Jloka3bIBaTh CBOMCTBA
apudmeTnyecKoit u
T€OMETPUUYECKON MTPOTPECCHUH,
HaxOJUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY
YJIEHOB O€CKOHEYHO yOBIBArOIIEH
F€OMETPUYECKON ITPOTPECCUH.
Hcnonw3oBars nporpeccuu st
penieHus 3a/1a4 MPUKIATHOTO
xapaktep. [IpumensTs hopmyny
CJIOXKHBIX TPOIIEHTOB JIJISI PEIICHHS
3a7a4 U3 peajbHON MPAKTUKHU

Kontposbnas padota Ne7 o teme

Kon nposepsiemoro pesyibrarta:




8 OOyuarouuiics Hay4uTcs KonrtponsHas pabora Ne§ o reme
HenpephisHbie (hyHKIH 1 1X OTIEPUPOBATH MOHATHIMU: PYHKLIUS
20 Ipep YH HempepbIBHAS HA OTPE3KE, TOUKA Kon mpoBepsiemoro pe3ynbrarta:
cBoricTBa. Touka pas3pbliBa.
. pas3pbiBa (pyHKIIUH, aCHMIITOTA
AcuMnTOTH TpaUKOB QYHKITAHN.
. . rpaduka ynkuuu. [Ipumensats
CoiicTBa (yHKINH HETIPEPBIBHBIX > .
CBOWCTBA HEMPEPBIBHBIX (PYHKIUI
Ha OTpe3ke. MeToJl MIHTepBaJIOB IS
11 peieHus 3aaad. OnepupoBaThb
peuienus HepaBeHCTB. [Ipumenenue
. . MOHATHUSIMU: TIEPBast U BTOpas
CBOWCTB HENIPEPBIBHBIX (PYHKLUH
IIPOU3BO/IHBIE QYHKIIMHU; TOHUMATh
HenpepsiBabie JU1s perieHus 3aaad. Ilepsas u . .
(bu3NYeCKUii ¥ TEOMETPUIECKUN
GyHKIHU. BTOpast IPOU3BOAHbIE (DYHKIIHUH. N
. CMBICJI IIPOM3BOJIHOM; 3aIIUCHIBATh
IIpousBoaHas Onpenenenne, reOMETPUIECKHNA U .
. . | ypaBHEHHE KacaTelbHOM.
bu3nueckuii CMbICI MPOU3BOTHOM.
. BbIuuciaTe Npou3BOIHBIE CYMMBI,
VYpaBHeHME KacaTeabHOU K rpaduky]
MPOU3BEACHNUS, YACTHOTO U
¢ynkuuu. [IpousBoansie .
. cl10’)kHOM (pyHKIMHU. M3yyaTh
AIIEMEHTAPHBIX (QYHKINH.
MIPOU3BO/IHBIC AIIEMEHTAPHBIX
[Tpou3BoiHas CyMMBI, s
¢ynkuuit. Mcnonp3oBathb
NIPOM3BEACHMUS, YACTHOTO U . .
N Te€OMETPUUCCKUIHN (PU3HUECKHIA
KOMITO3UITUH (PYHKITHIA .
CMBICIT TIPOM3BOTHOM JIJISI pEIICHUS
3a1a4
9 OOyyaromuiics Hay4YuTCs HTorosas KoHTposbHas pabota Ne9
I 0 5 MIPUMEHSATh OCHOBHBIE TOHATHS
OBTOpEHHE CHOBHBIE TIOHSATHUS Kypca anreOpbl
P ’ 5 P P Kypca ainreopbl 1 Hayal
00o01eHue, U HayaJl MaTeMaTUYeCKOro aHalin3a
MaTeMaTHYeCKOro aHaIn3a s
CHUCTEMAaTH3AIHA 10 xmacca, 06001mIEHNEe U . Hrorosas KOHTpoJbHas paboTa
5 . peleHws 3a/1a4 U3 peaTbHOMN KU3HU
3HAHUHA cUCTEMaTH3aIHs 3HAHUH NelO
Y IPYTHX IIKOJIbHBIX MPEIMETOB
OBUIEE KOJIMYECTBO
YACOB 11O
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11 KJIACC

Ne
n/m
Hazpaune paspena | yeo g OCHOBHOE COIEPIKAHUE Pe3ynbrarhl nesTenbHOCTH O1eHOYHBIC TTPOLICTYPHI
(TeMbr) CCTBO
4acoB
1 OOyuaromuiicst HayduTcst CTpouTh | KoHTposibHas paboTa 1mo
2 rpaduK KOMIO3ULIUU QYHKIUH C teme Kon mpoBepsiemoro

Hccnenosanue
byHKLHi C
MTOMOIIBIO
IIPOU3BOJHOMN

IIpuMeHeHne MpOU3BOTHON K
HCCIIEIOBaHUIO (YHKIIMM Ha
MOHOTOHHOCTB M 3KCTPEMYMBI.
Haxoxzaenue HanbombIiero u
HAauMEHBIIETO 3HAYEHUS
HenpepbIBHON (QYHKIIUU Ha
orpeske. [Ipumenenue
MIPOU3BOJIHOM [Tl HAXOXKACHUS
HaWIYy4IlIero peleHus B
MPUKJIAHBIX 3a7a4ax, s
OIIPENIEICHUS CKOPOCTH U
YCKOpEHUS Ipoliecca, 3aJaHHOTO
¢dbopmyoit uinu rpadukom.
Komnozunus ¢pyHKIuii.
I'eomerpuueckue oopassl
YpaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHOM TIOCKOCTH

IIOMOUIBIO AJIEMEHTAPHOTO
UCCIICIOBAaHMSI U CBOWUCTB
KoMro3uuu. CTpouTh
reoMeTpruecKue oopassl
YpaBHEHUI U HEPABEHCTB Ha
KOOpPJAMHATHOM INIOCKOCTH.
OO0yuaromuiicst Hay4uTCst
MCII0JIb30BaTh IPOU3BOJHYIO JUIS
UCcleI0BaHMs PYHKIIMU Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI;
HaXOINUTh HAUOOJIbIIIEE U
HaMMEHblIIee 3HaYeHUs! PYHKLIUU
HENpephIBHON Ha OTPE3KE; CTPOUTh
rpaduku GyHKUIUH Ha OCHOBaHUU
IIPOBEJIEHHOTO UCCIIEI0BAHUS.
Hcnonp30BaTh NPOU3BOIHYIO NS
HaXO0XIECHNS HAWIYYILIEro PeIeHUs
B IIPUKJIAJIHBIX, B TOM YHCJTIE
COLIMATILHO-3KOHOMMYECKHUX,
3ajjayax, AJs ONpeeeHUs
CKOPOCTH M YCKOpPEHUs Ipoliecca,

pe3yJipTara.

1.1;1.2;1.3;5.1,5.2




3aJlaHHOTO (POPMYIION MU
rpacdukom. [Tomyuut
MIPEACTABICHUE O TPUMEHEHUN
IIPOU3BOJHON B PA3IMUHBIX
OTpacisiX 3HaHUI

12 [TepBooOpasHas, OCHOBHOE OOyuaromuiicst HayquTCs KoHTtpoibHas paboTta mo
CBOWCTBO MEPBOOOPA3HBIX. OIEpUPOBATH MOHITHIMMU: TemMe
[TepBooOpazHbIie 3EMEHTAPHBIX nepBooOpasHas U onpeaeneHHbIN
¢ynkimii. [TpaBuiia HaX 0k ICHUsI unTerpair. Haxomurs Koz nposepsiemoro
1epPBOOOPA3HBIX. 1epBOOOpa3HEIE pe3ynpTara.
Wuterpan. ['eomeTpuyeckuii CMbIC | 3JI€MEHTAPHBIX PYHKIUN U
uHTerpana. Beruncnenue BBIYUCIISATH HHTETPAJI IO GopMyIIe
ITepBooGpasHas u OIPEJICIICHHOT0 MHTETPpAJIa MO HrroTona— Jleionuma. Haxoaute
MHTETpa ¢dbopmyiie Hetorona— JleiOnuna. MJIOIIAIU TUIOCKUX (PUTYp U
[Ipumenenue unTerpana s 00BEMBI T € TTOMOIIBIO
HaXO0XJACHHUS MJIOIAAEH MIOCKUX OIpeIeNIEHHOr0 UHTErpasa.
¢buryp u 00beMOB reOMETPUYECKUX | 3HAKOMUTHCSA C MATEMATUYECKUM
ten. [Ipumeps! pemenuit MOJEIUPOBAHUEM Ha IIpUMeEpe
muddepeHnranbHbIX ypaBHEHUH. T depeHIaIbHbIX YPaBHEHUH.
Matemaruueckoe moaenupoanue | Ilomyudars mpencraBieHue o
peanbHBIX MPOILIECCOB C MOMOIIBIO | 3HAYEHUU BBEICHUS MOHATUS
nudhepeHIMaTbHBIX YpaBHEHHIHA MHTErpajia B pa3BUTHUN MaTEMaTHUKH
OOyuaromumiicss HAy4uTCs KonTpomnpHas pabota mo
TpHFOHOMeTqueCKHe Q)YHKHI/II/I, ux| HCIOJIB30BaTh HI/I(prBI)Ie PECYPCHL TEMEC
['paduku 14 cBoiicTBa u rpaduxu. OT6op JUIsl HOCTPOCHHUSL rpapuKoB
TPUTOHOMETPUYECK KOpHEN TPUTOHOMETPUYECKUX TPUTOHOMETPHICCKHX (PYHKIHH 1 Kon HpOBePﬂeMoro
ux (byHKI_[I/Iﬁ ypaBHCHI/Iﬁ C IOMOIIBLIO N3YYCHUS UX CcBOICTB. Pemiate pesyJbTarTa.
Tpuronomerpuueck TPUTOHOMETPUYECKON OKPYKHOCTH | TPUTOHOMETPUYECKUE ypABHECHUS 1

HNEC HCPABCHCTBA

.Pemenne TPUTOHOMCTPHYCCKUX
HCPABCHCTB

OCYILECTBIISATH OTOOP KOpHEH ¢
IIOMOIIBIO TpI/Il"OHOMeTpI/I‘IeCKOI\/II
OKpyxHOCTH. [IpUMEHATH POpPMYIIBI
TPUTOHOMETPHH JUISI PELICHUS




OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonbs3oBath UG POBLIE PECYPCHI
JUISl IOCTPOEHUS U UCCIICI0BAHUS

rpaduKoB QyHKITHIA

OOyuaromuiicst HayquTCs
IIPUMEHATH CBOWCTBA

KonTponbhas pabota no
TemMe

24 HOKa3aTeIbHOM 1
OCHOBHBIE METO/IBI PEILEHUS JIorapHOMHECKOi GynKImi K Kox posepxenoro
p PELIECHHIO TI0KA3aTEIbHbIX U pesylipTaTa.
NOKa3aTeIbHbIX U
Jorapu(MHUYECKUX HEPABEHCTB.
Jorapu()MHUUECKUX HEPABEHCTB.
MppaiyoHaibHebIe, OG6OCHOBAaTH PABHOCUIILHOCTD
OCHOBHBIE METO/IbI PELIEHHS N
MOKa3aTeNbHbIE U nepexo1oB. O0yyaromuiics
UPPALMOHAILHBIX HEPABEHCTB.
jorapupMUUECKUE HAy4UTCs PEIlaTh HPPALMOHAIbHBIE
I'paduueckue METO/IbI pELIEHHS
HEPaBEHCTBA ¥ KOMOMHHPOBAHHbIE HEPABEHCTBA,
UPPaLMOHAIIBHBIX, TOKA3aTENbHBIX
N C TIOMOIIBIO PABHOCHIIBHBIX
1 JIOrapu()MUYECKUX YPABHEHHUH U
nepexoaoB. Mcnonp30BaTh
HEPABEHCTB .
rpadguyuecKre METOJIBI U CBOWCTBA
BXOJAIIMX B yPABHEHHE MU
HEPABEHCTBO (PyHKIUIA ISt
pelieHus 3a1aun
OnepupoBaTh MOHATHIMU: KourposnsHas paboTa 1o
KommnekcHeie uncia.
KOMILIEKCHOE YHCIIO U MHOYKECTBO | TEME
10 AnreGpandeckas u
TPUTOHOMETpUYIECKas GOPMBI KOMIIICKCHDIX HUCCI.
P P p OGyuaroIuiicss HayYuTCs Ko nposepsiemoro
3aMUCH KOMILIEKCHOTO YUCIIA. pesymbTaTa;
- ApUBMeTHIECKIE ONepaIH ¢ IPEICTABIIATH KOMILUIEKCHBIE YU CIIA -
OMILTICKCHBIC P B aJIreOpanyecKoi u
qucia KOMIUIEKCHBIMH YHMCIIAMH.

N3006paxkeHne KOMITJIEKCHBIX YHCET
Ha KOOPJMHATHON TIOCKOCTH.
®opmyna Myaspa. Kopau n-oit
CTETEHHU U3 KOMIUIEKCHOTO YHCIa.
[IpruMeHeHne KOMIIEKCHBIX YHCE

TPUTOHOMETPHUYECKOH dopMe.
Beimonusate apupmernyeckue
onepanuu ¢ HUMu. M3o0paxars
KOMIUIEKCHBIE YHCIIa Ha
KOOPJAWHATHOM IJIOCKOCTH.
[Tpumensts popmyny Myaspa u




JJI1 pCIICHUA (bl/ISI/IIICCKI/IX u
TCOMETPHUYCCKUX 3aaa4d

MOJIy4aTh NPEACTaBICHUE O KOPHSIX
N-0# CTEIEHN U3 KOMIIJIEKCHOTO
yyuciaa. 3HaKOMHUTBCA C IpUMEPaMu
HpI/IMeHeHI/ISI KOMIIJICKCHBIX YHUCCJI
JUISL pEIIEHUSI TEOMETPUYECKUX U
bu3HYecKuX 3a1a4

OOyuarommiics HAy49uTCs
OIIEPHPOBATH MOHATHSIMH:

KonTposnbHas padora no
TeMe

10 HaTypaJIBHOE U [EII0€ YHCIIO,
HarypanbHble U LeTIbIe YHCIIa. MHOKECTBO HaTyPaIbHBIX U LeNbIX | KO TPOBEpiemMoro
[pumMeHeHHe PU3HAKOB unces. VIcronb30BaTh MPU3HAKA pesynbTara.
HarypaibHbie u nemuMocTH 1enbix yuces, HOJl u | IeIMMOCTH LESbIX YMCeNT; OCTaTKH
LeJIble Yyucia HOK, ocratkoB no mojyito, no moaynto; HOJl u HOK
anroput™a EBKina juist pelenus | HaTypaabHBIX YUCEIl; AITOPUTM
3a]1a4 B [EJIbIX YKMCIIax EBKina 1uist peleHus3aiay.
3anuchIBaTh HATYPAIbHbBIE YKCIIA B
Pa3JIMYHbBIX O3UIIHOHHBIX
CHCTEMaX CYUCIIEHHS
CHCTeMa U COBOKYITHOCTb OrnepupoBaTh MOHATUSAME: crcTeMa | KoHTponbHast paboTa 1mo
12 ypaBHeHUl. PaBHOCHIIbHBIE M COBOKYITHOCTb yPaBHCHHH H TeME

Cucremsl
paloHalbHbIX,
MPPaLMOHATIBHBIX
MOKa3aTeNbHbIX U
J0rapupMHUECKUX
yYpaBHEHUN

CUCTEMBI U CUCTEMBI- CIIEJICTBUS.
OCHOBHBIE METO/BI PELICHUS
CHUCTEM U COBOKYITHOCTEH
paloOHaIbHBIX, UPPALMOHAIIBHBIX,
MIOKAa3aTeIbHBIX U
Jorapu(MUUECKUX YpaBHEHUH.
IIpuMeHeHne ypaBHEHUH, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4d u3
pa3IMyYHbIX 00JacTel HayKH U
peaIbHOM JKU3HU, HHTEPIIPETALINS
MIOJIyYE€HHBIX PE3yJIbTaTOB

HEPABEHCTB; PEIICHNE CUCTEMBI WIN
COBOKYITHOCTH; paBHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHSI.
HaxoauTs perienus cuctem u
COBOKYITHOCTEH LIEJIBIX
paloHaIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTEeNbHBIX U
norapu(MUUECKUX YpaBHEHUN U
HepaBeHCTB. [[puMeHATh cucTemsl
YpaBHEHUH K PEIICHUIO TEKCTOBBIX
3aj1a4u U3 pa3IMyHbIX objacTeit
3HAHUW U peabHOU KU3HU;
MHTEPIPETUPOBATH ITOTYUEHHbIE

Kox nposepsemoro
pe3yJbTarta;




pemienus. Mcnonbs3oBaTh HU(ppOBbIE
pecypchl

OOyuaromuiicsi Hay4uTCsl BRIOUPATh
CHoco0 perIeHus paluoHAIbHBIX,

KonTponbnas pabota no
TemMe

16 UppaIMOHAIILHBIX, TOKA3aTEIbHBIX,
JOTapUPMUUECKUX U Koz nposepsiemoro
PanyonasibHe, HppaldoHalbHbIE, TPUTOHOMETPUUECKUX ypaBHeHuii n| PE3yIpTara.
MoKa3aTesbHbIC, JOrapu(pMHUECKUE | HEPABEHCTB, COJCPIKAIIUX MOTY/IH
Y TPUTOHOMETPUYECKUE YPABHEHUS,| W mapamerpbl. [IpuMeHsTh
HEPaBEHCTBA U CHCTEMBI C rpaduUecKre ¥ aHATUTHYCCKUE
3amauu ¢ napametpami. [ToctpoeHue n METO/IbI JIJIsl PEIICHHs YPaBHEHUH U
napameTpamu HCCIICIOBAaHNE MaTEMaTHICCKIX HEPABEHCTB C IIapaMeTpaMH, a
MoOJIeJIel peaIbHbIX CHUTYaIUl C TaKXKe UCCIIe0BaHNE (DYHKITHIA
MTOMOIIIBIO YPAaBHEHUH, CHCTEM METOJaMH MaTeMaTHYECKOTO
yYpaBHCHHI U HEPABEHCTB C ananu3a. O0yJarouiics HayIUTCs
napameTpamu CTPOMTD U MCCIIEIOBATH
MaTeMaTHYECKUE MOJICITH PeaIbHBIX
CUTyaIMi C IOMOULIBIO YPABHEHUH,
HEPABEHCTB U CHCTEM C
napamMmeTpamu
OOyuaronmiicss Hay4IuTCs HroroBasi KOHTpOJIbHAS
MOJICTTMPOBATh PeabHbIC CUTYAIMU | paboTa
16 Ha SI3bIKE AJIreOpPbI, COCTABIISITH
BBIPa)KEHUS, YPABHCHHS,
ggsg;%i;l:’ OCHOBHbBIC TOHITHUS 1 METOJIBI HCPAaBCHCTBA U UX CUCTEMBI 110
Kypca, o0o0mienue n YCJIOBHIO 33J1a4H, UCCIICIOBAThH
cUCcTeMaTH3aIus .
SHAHMH CHCTEMATHU3ANS 3HAHUI MOCTPOCHHBIC MOJICIIH C

MCII0JIb30BaHUEM amrapara
anreOpbl, UHTEPIPETUPOBATD
MTOJIyYEHHBIN pe3ysbTarT.
[TpumensTs GyHKIMM 115
MOJIEJIMPOBAHUS U HCCIIETOBAHUS




peanbHbBIX MporeccoB.Pemarp
MPUKJIAIHBIC 33]1a4H, B TOM YHUCIIC
COLIMATBHO-?KOHOMHUYECKOTO U
(U3HYECKOTO XapaKTepa,
CpeICTBaMU alreOphl U
MaTeMaTHYECKOTO aHAJIN3a

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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MMPOBEPSEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus
pe3yJabTara
1 Yucna u BIYMCICHUSA
11 OnepupoBaTh MOHATUAMHU: DPALMOHAIBHOE M JIEHCTBUTENBHOE YHUCIIO,
' OOBIKHOBEHHAs U JIeCATHUYHAs JPOOb, IPOLIEHTHI
12 Beimonuate  apudmMeTHueckue omepanuu ¢ palMOHAIBHBIMU U
' JeMCTBUTENIbHBIMU YHCIIaMU
13 BbimonuATe  npuOIMKEHHBIE — BBIYMCICHMS, MCIONB3Ys — IpaBUIIa
' OKpYTJIEHUS, JIeJ1aTh IPUKUAKY U OLIEHKY pe3yJIbTaTa BbIUMCIICHUI
OnepupoBaTh NOHATHAMMU: CTEIIEHb C LIEJIbIM [TOKa3aTeNeM, CTaHAapTHAs
14 ¢dopma 3anucu ASHCTBUTEIBHOIO YHUCIIA, KOPEHb HATYpPAJIbHOM CTENEHU;
' HCII0JIb30BaTh MOAXOAILYI0 POpPMY 3alIUCU JEHCTBUTEIBHBIX YUCEN JUIS
pelIeHusI MPaKTHYECKUX 33734 U MPEICTABICHHS JaHHBIX
OnepupoBaTh HNOHATUSMU: CHUHYC, KOCUHYC W TaHI'€HC MPOU3BOJIBHOIO
1.5 yIJia; HWCIOJBb30BAaTh 3alliCh MPOM3BOJIBFHOTO yIjia Yepe3 oOpaTHbIC
TPUTOHOMETpHUYECKHE (HYHKITHH
2 VYpaBHEeHMS U HEPABEHCTBA
OnepupoBaTh NOHATUSIMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO, IIEJI0€,
2.1 paloHaIbHOE, UppalMOHATIBHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHHE
59 BbimonHATe npeoOpa3zoBaHMs TPUTOHOMETPUUECKUX BBIPDAKEHUH H
' pemaTh TPUrOHOMETPHUECKUE YPAaBHEHHUS
BeimonHaTe npeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX U HPPALIMOHAIBHBIX
2.3 BBIpQ)KEHUI U pellaTb OCHOBHBIE THUIBI LEJNbIX, PalMOHAIBHBIX U
UppalMoOHAIbHBIX YPaBHEHHH U HEPaBEHCTB
54 [IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA Ui PELICHHUS MaTeMaTHYECKUX
' 3aJa4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKu U peabHON )KU3HU
MopenupoBaTh peajbHbIE CHUTYalldd Ha S3bIKe anreOpbl, COCTABIATH
2.5 BBIP)XEHUS, yPABHEHHUS, HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MIOCTPOEHHBIE MOJIEJNIN C HCIOIb30BAaHUEM alllapara aireopbl
3 OyHKIUHN 1 TpaPuKH
OnepupoBaTh NOHATUAMHU: (QYHKIMS, CHOCOOBI 3aJaHusl (QYHKLIHH,
3.1 o0jacTb OMpeJeNieHuss U MHOXECTBO 3HAaYeHUN QyHKUMH, Tpaduk

(GbyHKIIMH, B3aUMHO 00paTHbIE (QYHKITUH




OnepupoBaTh MNOHATUAMHU: YETHOCTh M HEYETHOCTh (DYHKLUMH, HYIU

3.2 (GyHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 111 peIIeHUsT ypaBHECHUIH
34 Crpouth ¥ uyuTaTh TpadUKu JIMHEWHOW QYHKIUH, KBaJAPATHIHOU
' (GbyHKIUY, cTereHHOW (QYHKIUU C IeTBIM [TOKa3aTeIeM
Ucnonb3oBare rpaduku (QyHKUMNA A7 UCCIIEOBAHUS IPOLIECCOB H
35 3aBUCHUMOCTEH NpU pElIeHUU 3ajad U3 JAPYruX yuyeOHBIX HPEIMETOB U
' peaibHOM  KU3HHU, BbIpaXaTb (OpMyIaMH 3aBUCHUMOCTH  MEXKIY
BEITMYUHAMU
4 Hauana maremaTrnueckoro anajimsa
41 OnepupoBarh MOHATHSAMH: IOCJIEIOBATENIbHOCTD, apU(pMeTHUecKas U
' r€OMETpPUYECKast MPOrPEeCcCUn
OnepupoBarh MOHATUSAMHU: OCCKOHEUHO YOBIBAIOMIAs T'€OMETPHYECKAs
4.2 mporpeccusi, CyMMma OECKOHEYHO yOBIBAIOMICH T'€OMETPUYECKOM
MPOTPECCUU
4.3 3a/1aBaTh MOCIEA0BATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
44 Hcnonb30BaTh CBOWMCTBAa MOCIIEIOBATEIBHOCTEM M MPOTPECCH IS
' pelIeHus pealIbHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OrniepupoBaTh MOHITUSIMHU: MHOKECTBO, ONIEpAI[UU HaJl MHOYKECTBAMHU
Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIA —ammapar JUisl  OTMHCAHUS
52 PEATBHBIX MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a/1a4 U3 JPYTUX YICOHBIX
MpeMETOB
53 OnepupoBarh  TOHATHUSMHU:  OIpEACIICHHE, Teopema, CIIEJICTBHE,
JTI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NMpoBepsieMoro .
00pa3oBaTeJILHOM MPOrPaMMBbl CpelHero o01ero od0pasoBaHus
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
OnepupoBarh MOHSATUSMHU: HATypallbHOE, IIETI0€ YHMCIIO; HCIOJIb30BaTh
1.1 MPU3HAKUA JEIUMOCTH IIeNIbIX YHUCEN, Pa3J0XKEeHHe YWCIa Ha IMPOCTHIE
MHOXUTENH JIJIs1 PEIICHUS 3a71a4
1.2 OmnepupoBath MOHATHEM: CTEIIEHB C PAIIMOHATLHBIM MTOKA3aTeIeM
13 OnepupoBath NOHITUSIMH: JIOTapU(M UUCIA, TeCATUYHBIC U HATYPATbHBIC
' JorapuQMsI
2 VYpaBHeHUs 1 HEPAaBEHCTBA




2.1

[IpuMeHATh CBOWCTBA CTENMEHW JUIsI TPEeoOpa3oBaHUS BBIPAKCHUH,
OIEpUPOBATh MOHATHSIMH: IOKAa3aTEJbHOE ypaBHEHHWE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI TOKA3aTEeIbHBIX YPABHEHHI U HEPABEHCTB

2.2

BoinmonusaTe mpeoOpa3oBaHus BBIpAXKEHUH, COAEpKAIIUX JIOTapu(pMBI;
OIIEpUPOBATH MOHATUSIMHU: JIOTApU(PMUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE THIIbI JJOTapU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB

2.3

Haxonuts pemienust poCcTeUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

2.4

OnepupoBarh NOHATUSMU: CUCTEMA JJUHEHHBIX YPAaBHEHUH U €€ PELCHUE;
HCIOJIb30BaTh  CHCTEMY JIMHEHHBIX  yYpaBHEHMH A pELICHUS
IIPaKTUYECKUX 3aja4

2.5

Haxomute  pemieHHMss IPOCTEHIIMX CHUCTEM M COBOKYIIHOCTEH
palMOHAIbHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh peanbHbIE CHTYaIllMd HA S3BIKE aireOpbl, COCTABIISTH
BEIPQKCHUS, YPABHCHUS, HEPABECHCTBA U CHCTEMBI IO YCIIOBHUIO 3a/1a4H,
WCCIIeIOBAaTh TOCTPOCHHBIE MOJENN C HCIOJIb30BaHUEM armapara
anreopsl

OyHKIMH U TpaduKH

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKas (YHKIHS, TPOMEKYTKH
MOHOTOHHOCTH ()YHKLIMH, TOYKH SKCTpeMyMa (DYHKIMH, HauOoblIee U
HauMEHblIee 3HauUeHHsI YHKLUHU Ha IIPOMEXYTKE; UCIOJIb30BaTh UX JUIS
uccieoBaHus pyHKIMH, 3aJaHHOM rpaduKoM

3.2

OnepupoBarh MOHATUSAMU: IpaUKH MOKA3aTEIbHOM, JIorapuhMUIecKon
U TPUTOHOMETPUYECKUX (PYHKLMN; M300pakaTh MX Ha KOOPAWHATHOM
IJIOCKOCTH M UCIIOJIB30BATh ISl PEIIEHNs] YPaBHEHUN U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKu JTUHEHHBIX
ypaBHeHI/Iﬁ U HUCHOJB30BATh HUX I PCIICHHUA CHUCTCMBbI JIMHEUHBIX
YpaBHEHUI

3.4

Wcnonp3oBare rpaduku (QyHKUMNH A7 UCCIIEJOBAHUS IPOLIECCOB H
3aBUCHUMOCTEHN U3 APYruX y4eOHBIX AUCHUIUIMH

Hauana maTeMaTnyeckoro asaiusa

4.1

OnepupoBaTh MNOHATHSAMH: HeENpepbiBHAS (QYHKIMUSA, TNPOU3BOAHAsS
(YHKIIMM; HCIIOJIB30BaTh TE€OMETPUYECKUN U (PU3NYECKUH CMBICI
IIPOU3BOHOM JIJIsl PELICHHUS 3a1a4

4.2

Haxomuth  mpou3BOAHBIE  3JEMEHTApPHBIX  (QPYHKLIMHA, BBIUYUCISTH
MIPOU3BO/IHBIE CYMMBI, IIPOU3BEIEHUS, YACTHOTO (DYHKIUH

4.3

Hcnonws3oBath TpOM3BOAHYIO JUIsl  UCChefoBaHUs (QYHKIIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI, IPUMEHSTh PE3YJIbTAThl UCCIEIOBAHUS K
MOCTPOEHHIO rPpahuKOB

4.4

Hcnons3oBaTh MMPOU3BOAHYIO JISI HAXOXIACHUA HAWITYyYIICTO PCHICHUS B
NPUKIIAAHBbIX, B TOM YHUCJIC COLIMAJIbHO-3KOHOMUNYCCKUX, 3ala4ax




45 OnepupoBarTh TMOHATHSAMHU: TEPBOOOpa3HAass W WHTErpaj; IOHUMATh
' TCOMETPUYCCKUHN 1 (PU3MUYCCKHIA CMBICI HHTETpaja

46 Haxomute miepBOOOpa3HbIC 3JIEMEHTApHBIX (QYHKIUH, BBIYUCIATH
' uHTerpai mo ¢popmyne Hetorona — JleiiOnura

47 Pemrate npukiagHpie 3a1a91, B TOM YHCIIE COIUATbHO-IKOHOMHYECKOTO
' (bu3NYeCKOro Xapakrepa, CpeJICTBaMU MaTEMaTHYECKOTO aHaJIi3a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeM bIii 2JIEeMEHT coaeprkaHus

Koxa
1 Hucna 1 BBIYUCICHUS
Pannonanehpie uncna. OOBIKHOBEHHbIE U JECSATUYHBIE JpOOHM, HPOLEHTHI,
OeCKOHEeUHBIE  IMepHoAMYecKHe  ApoOu.  Apudmernueckue  omepamum  C
1.1 | panMoHAJIBHBIMU YHWCIIaMH, PEOOPA30BAHUS YMCIIOBBIX BbIpakeHui. [IpuMeneHue
ApoOell ¥ MPOLEHTOB Ul PELICHMs NMPHUKIAIHBIX 3a/ad U3 pa3iIMyHbIX OTpaciieit
3HAHUM U peaTbHOM )KU3HU
JlelictBuTenpHple  4yuciaa.  PanuoHanpHBle M MPpPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckue onepanuu C JACHCTBUTEIbHBIMM uuciamMu. [IpuGnuxénnble
BBIUHCJICHMS], TPaBUJIa OKPYIJIEHUS, IPUKKJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN
Crenenp ¢ nensiM nokasateneM. CranmapTHas ¢opMma 3amucu JeHCTBUTEIBHOIO
1.3 | wuucna. Mcnonbs3zoBanue noaxonsuieid (Gopmbl 3aUMCH JACHCTBUTEIbHBIX YHMCEN IS
pelIeHns MPaKTUYECKUX 3a/1ad U IPECTaBICHUS JaHHBIX
14 ApudmeTrueckuii KOpeHb HaTypalbHOM cTeneHu. JlefcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHU HAaTypaJIbHOW CTEIEHU
15 CuHyC, KOCMHYC M TaHI'€HC 4YHCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHCIOBOI0 apryMeHTa
2 VYpaBHEHUsI U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE IPEOOpPa30BaHUS
29 [Ipeo6pa3zoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUI. OcHOBHBIE
' TPUTOHOMETPHUYECKHE (POPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTon
' HHTEPBAJIOB
2.4 | Pemenue nenbix U IpoOHO-pAIIMOHAFHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemrenne nppaimoHanbHBIX YpaBHEHUH U HEPAaBEHCTB
2.6 | Pemenue TpUTOHOMETPHYECKUX ypaBHEHUH




57 [IpumeHeHue ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEeMAaTUYECKUX 3aad U 3a/1ad
' U3 pa3iMyuHbIX 00JacTel HAyKH U peasbHOM KU3HU
3 OyHKIIMU U Tpaduku
31 OyHK1UA, cnocoObl 3amanus (GyHkiuu. ['paduk (ynknuu. B3ammuo oOparHbBIS
' GyHKIUY
39 Ob6nacTh ompeaeneHuss W MHOXeCTBO 3HaueHud GyHkuuu. Hymm dyHkoum.
' [IpomMexyTkH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKUIUU
33 CrenenHast QyHKIHS C HATYpaJbHBIM U LI€TbIM IOKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
34 Tpuronomerpuyeckasi OKpyKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (YHKIIHIM
' YHCIIOBOTO apryMeHTa
4 Havana marematuuyeckoro ananusa
41 [TocnegoBarenbHOCTH, CHOCOOBI 3afaHMs MOCIeN0BaTeNbHOCTEH. MOHOTOHHBIE
' T0CJIEIOBATENLHOCTH
ApudmeTrnueckas M TreoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaroIas
49 | TEOMETPHYECKas MPOTPECCHi. Cymma OecKOHEYHO YOBIBAIOLIEH T'€OMETPUUYECKOM
' nporpeccuu. dopmyna CIOXKHBIX MPOLEHTOB. Vcronb3oBaHue Mporpeccun JUis
pellIeHns peabHbIX 3aJa4 IPUKIaJIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
MHoxecTBO, omnepanuu Haja MHOXecTBamMu. Jlumarpammer Ditnepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JUis OINUCAHUS peabHBIX
MIPOIIECCOB M SIBJICHUH, P PEIICHUH 3324 U3 APYTHX YIEOHBIX MTPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIIACC
Kon IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
1 Yucna v BBIYUCIIECHUS
1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku AeIMMOCTH UEIbIX YUCEI
1.2 CreneHb ¢ pallnOHAIBHBIM MTOKa3areaeM. CBOWMCTBA CTEIIEHU
13 Jlorapudm uucna. [lecaTHIHbIE U HATYPAIbHBIE JTOTapUPMBI
2 VYpaBHeHUs 1 HEpaBEHCTBA
2.1 [IpeoOpa3zoBanue BbIpaXeHH, CoepKaluX JOrapumbl
99 [IpeoOpa3zoBanue BbIpaKeHH, COEPIKALIUX CTENEHH C PalliOHATbHBIM
' TOKa3aresieM
2.3 [TprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3zarenbpHBIC YpaBHEHHS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPAaBEHCTBA




CucreMbl JMHEWHBIX ypaBHEHUU. PemeHue mnNpukiagHbIX 3aad4 € MOMOUIBIO

26 CHCTEMBbI JINHEHHBIX YPaBHEHU
2.7 CucreMbl ¥ COBOKYITHOCTH PallOHANIbHBIX YPaBHEHU U HEPABEHCTB
58 [IpumeHeHrne ypaBHEHUH, CHCTEM W HEPABEHCTB K PEHICHUI0 MaTeMaTHYECKUX
' 3a[a4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTeil HayKH U pealbHOM KU3HU
3 DOyHKINUH U TpaPUKH
Oyukuus. [lepuoguueckue Qynkuuu. IIpomMexyTku MOHOTOHHOCTH (DYHKITHH.
3.1 Makcumymbl ¥ MUHUMYMBI (pyHkiuu. Haumbonblnee M HauMeHbIIEe 3HAYCHUE
(GYHKIIMHM Ha IPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu
3.3 [TokazaTenpHas u orapudmudeckas GyHKIIUU, ©X CBOWCTBA U IPaPUKH
3.4 Hcnons3oBanue rpa@ukoB GyHKUUN 1S pellieHUs] YpPaBHEHUM U TMHEHHBIX CUCTEM
Hcnons3oBanue rpadukoB GYHKIUN OIS HCCIEAOBAaHUS MPOLECCOB U
3.5 3aBHCHUMOCTEH, KOTOpbhIE BO3HUKAIOT MPH PEIICHUHU 3334 U3 JPYTHX Y4EOHBIX
IIPEIMETOB U PeasbHOM KU3HU
4 Hauana marematnyeckoro aHammsa
4.1 HenpepriBable GpyHKIMH. MeTo1 MHTEPBAIOB JIJIs PEIICHHs] HEPAaBEHCTB
4.2 [TpousBoanas ¢pyukiuu. ['eomeTpruyeckuit 1 GU3NIECKUI CMBICI TPOU3BOTHOM
43 [TpousBoaHbIe 31eMEeHTApHBIX GYHKIUH. DOpMyNbl HaXOXKIEHHUS MPOU3BOIHOMN
' CYMMBI, IPOU3BEICHHS U YACTHOTO (QYHKIUI
[IpumeHeHre NPOU3BOAHON K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. Haxoxaenre HanOoNbIIero 1 HAaMMEHBIIEro 3Ha4eHUsl (PYHKIIMH Ha
oTpe3Ke
[TpumMeHeHwe MPON3BOAHOM /ISl HAXOKACHUS HAMITYUIIIETO PEIISHUS B TPHUKJIATHBIX
4.5 3aja4ax, s OINpeAeNieHHs CKOPOCTH IIpolecca, 3aJaHHOTo (QopMyJaol uiau
rpaduxkom
4.6 [TepBooOpasnas. Tabmauia nepBooOpa3HBIX
4.7 Wurerpan, ero reomerpuueckuii U pusndeckuii cMpici. Boerurcnenue uurerpania mno

dbopmyrne Hetotona — JleiiOHuma

ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUS K PE3YJIBbTATAM
OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kon

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJIbTATAM OCBOCHUS

NPOBEPSIEMOr0 | OCHOBHOH 00pa30BaTeJIbHOI MPOrpaMMbl CpeHero 001ero
TpeOoBaHus o0pa3oBaHus




Brnanenue mMeromamu JoKa3aTellbCTB, AJTOPUTMAMM PEIICHUS 3ajady;
yMeHHe (QOpMYyIUPOBaTh M ONEPUPOBATh MOHATUSIMH: OIpEAeICHHE,
aKcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, IpPU3HAK, J10Ka3aTEIbCTBO,
paBHOCHUIIbHBIE (DOPMYIUPOBKU; IPUMEHATh UX; YMEHHE (DOPMYIUPOBATh
o0paTHOE W TPOTHBOIIOIOKHOE YTBEPXKIACHHUE, MPUBOJIUTL MPUMEPHI U
KOHTPIIPUMEPDI, HCMOJIb30BaTh METOJ MaTeMaTHYeCKONl WHAYKLUU;
MPOBOJUTH  JIOKA3aTEIbHBIE PACCYXKICHHMS TIPU PpELIEHUWU 3aj]ad,
OLICHUBATh  JIOTMYECKYI0 TPaBUJIBHOCTh  PACCYXACHUI; yMEHUE
ONEepUPOBATH MOHATUSIMH: MHOXECTBO, MOJMHOMXECTBO, ONEpalUd Haj
MHO)KECTBAMHU; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIMH
amnmapar JJisl ONUCaHUs PEAIbHBIX MPOIECCOB U SIBJICHUN U TIPU PEIICHUN
3a/a4, B TOM 4HCIE U3 JAPYrUX Y4eOHBIX TMPEAMETOB; YyMEHHE
OTIepUPOBATh MOHATUSAMHU: Tpad, CBA3HBIN Tpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OINHUCHIBaTh TIpadbl pa3IHuYHBIMU

croco0amMu; NCIOIB30BATh Tpadbl PH PEHICHUH 3a/1a4

YMeHue ornepupoBaTh HNOHATHUAMU: HAaTypalbHOE YMCIIO, LEN0E YHCIIO,
CTEIEHb C LIENIbIM [1I0Ka3aTeIeM, KOPEHb HATypaJbHOU CTEIIEHHU, CTEIIEHb
C palMOHAIbHBIM  IIOKa3aTeJIeM, CTENeHb C  JIEWCTBUTEIbHBIM
nokaszarejaeM, JOrapugM uucia, CHUHYC, KOCHHYC U  TaHIE€HC
IIPOU3BOJILHOTO 4YHCIA, OCTATOK I10 MOAYJIIO, PALMOHAIBHOE YHUCIIO,
UPpallMOHAIIBHOE  YHUCJIO,  MHOXECTBA  HATypaJlbHbIX,  LENbIX,
paloOHaIbHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE MCIIOIb30BaTh
NPU3HAKKU JIEIMMOCTH, HAUMEHBIIUN OOIIMN AeIUTeNb M HauMEHbIIee
oOuiee KpaTHOe, aropuT™ EBKiNA NP pelieHuu 3a/1a4; 3HAKOMCTBO C
pPa3sIMYHBIMM  TO3MLMOHHBIMA  CHUCTEMAMHM  CUUCIICHHS; YMEHHE
BBITIOJIHATH BBIUMCJICHHE 3HAUEHUN U NpeoOpa3oBaHUsl BBIPAXKEHUI CO
CTENEeHsMH U Jiorapupmamu, NpeoOpa3oBaHUs IPOOHO-pallMOHATIBHBIX
BBIPKEHUI; YMEHUE ONEepUPOBATh MOHATHSIMH: MOCIEI0BATENbHOCTD,
apupmMeTHyecKas Iporpeccusi, reoMeTpuyeckas Iporpeccus, 60eCKOHEYHO
yObIBaroIiasi  reoMeTpuyeckas  MpOrpeccus; yMEHHE  3a]aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIL;
yYMEHHE OMNepUpOBaTh MOHITUSIMH: KOMIUIEKCHOE YHCIO, COMpPSLKEHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJb M apryMEHT KOMILJIEKCHOTO 4Kcia, popma
3aMMcy KOMIUIEKCHBIX 4Hces (reoMeTpuuecKasi, TPUTOHOMETpUYecKasi U
anreOpandeckas); yMeTb INPOU3BOAUTH apUpMeTHdecKue AEUCTBHUS C

KOMIIJICKCHBIMH  YUCJIaMH; TIPUBOAUTHE IMPUMCPLI  HCIIOJIBE30BaHUA




KOMIUIEKCHBIX YMCEJI; ONEPUPOBATH MOHATUAMU: MaTpuua 2x2 m 3x3,

OIIPCACIINTECIIb MaTPHUIIbI, FCOMCTpI/ILIeCKI/Iﬁ CMBICJT OITPECACIIUTEIA

YMeHue onepupoBaTh MOHATUSAMU: PALMOHAIBHBIC, WPPALMOHAJIBHBIC,
MoKa3aTeJbHbIe, CTENEHHbIE, JIoTapu(pMUIecKre, TPUTOHOMETPHUYECKHE
YPAaBHEHHS M HEPABCHCTBA, MX CHCTEMbI; YMEHHE OIIEpUPOBATH
MOHATUSIMHU: TOXKJECTBO, TOXIECTBEHHOE NMpeoOpa3oBaHMUEe, YpaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHHH M HEPABEHCTB, PaBHOCHIBHOCTH
YPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pEIlaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO Pa3JIMYHBIX IPUEMOB; pEIATh
YPaBHEHUS, HEPABEHCTBA M CHUCTEMBl C I1apaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTUYECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTe HayKu U pealibHOM JKU3HU

YMeHue omnepupoBaTh MNOHATUSAMM: (QYHKUUS, YETHOCTb (DYyHKIUH,
NEPUOTUIHOCTD (DYHKIMH, OTPAaHHYEHHOCTh (DYHKIMH, MOHOTOHHOCTB
GyHKLIMH, S3KCTpeMyM (DyHKIMM, HauOoJblllee U HAaUMEHbLIee 3HAYEHUS
(GyHKIMU Ha TIPOMEXYTKE, HETIpephIBHAS (DYHKIIMS, aCUMIITOTHI rpaduka
¢GyHKLMH, TIepBast U BTOpas NPOM3BOIHAs (DYHKIMH, T€OMETPUUECKUI 1
¢Gu3n4YecKuid CMBICIT TPOM3BOIHOW, TEpBOOOpa3Hasi, ONpeneIEHHBIN
UHTErpaj; yMEHUE HaXOAMTh aCUMOTOTHI Irpaduka (yHKLUHUH; YMEHHE
BBIUUCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO H
KOMMNO3ULUHU (YHKIMH, HAXOIUTh ypaBHEHHE KacaTeIbHOM K rpaduky
(yHKIIMY; YMEHUE HaXOAWUThb MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKLUI;
YMEHHUE HCIOIb30BaTh MPOU3BOAHYIO U HCCIEAOBaHUS (DYHKUUH,
HaxXOIUTh HAUOOJBUIME W HAaUMEHbIINE 3HAYEHHUS (QYHKIHM; CTPOUTH
rpadMKd MHOTOWIEHOB C MCHOJIb30BAHUEM arlapara MaTeMaTH4eCcKOro
aHaJln3a; NPUMEHATh NPOU3BOAHYIO JJIS HAXOXKICHMSI HAWIy4llIero
pelleHns B NPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-DKOHOMUYECKUX H
(bU3MYeCKUX 3a/1a4ax; HaXOUTh TJIOMATU U 00BbEMBI (PUTYD C TTOMOIIBIO
MHTErpana; MpUBOAUTH MPUMEPHI MAaTEMAaTUYECKOTO MOJEIUPOBAHMS C

MOMOUIbI0 AU depeHInaTbHbIX YPAaBHEHUH

YMeHue omnepupoBaTh MNOHATHSAMH: Trpapuk ¢GyHKUMH, oOpaTHas
GyHKIMSA, KOMIIO3UIMA (YHKIMHA, JTUHEHHas (QyHKUUS, KBaJpaTU4Has
GbyHKIHS, panroHanbHas byHKIMS, CTENEeHHas byHKIMS,
TPUTOHOMETPUYECKHE (QYHKIUH, OOpaTHbIE TPUTOHOMETPUUYECKHE

GyHKIMM, TOKa3aTelbHas W Jorapudmuueckas QYHKIHH, YMEHUE




CTPOUTH TpaUKU H3YyYCHHBIX (PYHKIUH, BBINOJIHATH MPEeoOpa3zoBaHUS
rpaduKoB QpYHKIUHI, HCIOIB30BATh I'PapUKH ISl U3Y4YEHUS IPOLIECCOB U
3aBHCUMOCTEH, MPH PEUICHUHU 33]ad U3 JAPYIHX y4eOHBIX MPEIMETOB U
3aJa4d U3 peabHOM >KHU3HU; BbIpaXaTh (GOPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PyHKIIHIHA IS perieHust
YpaBHEHMH, HEPABEHCTB M 3aJady C IlapaMeTpamMH; H300paxarb Ha
KOOPAMHATHON IJIOCKOCTH MHOYKECTBA PEILICHNN YPaBHEHU M, HEPABEHCTB

1 UX CUCTCM

VYMeHue peliaTh TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM YHCIIE Ha
MPOIEHTHI, AOJIM M YacTH, HA JIBUXKEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HaJIOI'H, 3aJja4ud U3 00JacTH yIpaBieHHs! INYHBIMU U CEMENHBIMU
(uHaHCaMM); COCTABIISATh BBIPAKCHHUS, YpaBHEHHs, HEPAaBEHCTBA M MX
CUCTEMBI 10 YCIIOBHUIO 3aJa4M, HUCCIEAOBATh IOJYYEHHOE DPEILICHUE U
OLICHMBATh IPABAONOJO0OHOCTh PE3YJIbTATOB; YMEHHE MOJAEIUPOBATH
peanbHbIE CUTyallud Ha A3BIKE MATEMAaTUKH; COCTaBIATH BBIPAXKCHUS,
YPaBHEHUS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHIO 3aJa4H,
HCCIEAO0BAaTh IOCTPOCHHBIE MOJEIM C HCIOIB30BAHMEM armapara

anreOppl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apudMeTnyeckoe, MeIuaHa,
HauOoJbIIee U HAUMEHbIIIEE 3HAUECHHUS, pa3Max, TUCIIepCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHMCIIOBOT0 HabOpa; yMEHUE U3BIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaInIo, MPEACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTpa’KaAOILYI0 CBOMCTBA PEAJIbHBIX IIPOLECCOB U ABJICHUH; IPEACTABIATD
nH(pOpPMALIMI0O C TOMOUIbIO TabNWLl M JAMarpaMM; HCCIeA0BaTh
CTaTUCTHUYECKHE JIaHHBIE, B TOM 4YHCJE C NMPUMEHEHUEM TpapHuuecKux
METOJIOB M JJIEKTPOHHBIX  CPEACTB; TIpadUyecKu  HCCIeA0BaTh
COBMECTHbIC HaOJIOAEHUS C TOMOUIbIO JHarpaMM pacCeMBaHUS U

JIMHEWHOU perpeccun

YMeHHne onepupoBaTh IMOHATHAMM: CIY4alHBIA ONBIT W CIIy4ailHOE
COOBITHE, BEPOSATHOCTh CIy4allHOrO COOBITHS; YMEHHE BBIUYHCIATH
BEPOATHOCTh C HCIOJIb30BAHHEM TIpaUyecKuX METOJIOB; MPUMEHATH
(bopMysIBl CIOXKEHHS W YMHOXEHHS BEpOSITHOCTEH, (OpMyIlly MOTHOU
BEpOATHOCTH, (popmyny bepHymnu, koMOnHaTOpHBIE GaKThl U (POPMYIIBI;
OLIEHUBATh BEPOSITHOCTU pEATbHBIX COOBITHI; yMEHHE OIepUpOBATH

MOHATUAMM: CIydaliHas BEJIMYMHA, PACIPEICICHUE BEPOSATHOCTEM,




MaTeMaTUYeCcKoe OXKHUIAAHHUE, TUCIEPCUsi UM CTaHAApPTHOE OTKJIOHEHHE
CIly4aiilHOM BeNMYWHBI, (YHKUUU pacnpefesNeHuss W IUIOTHOCTU
PaBHOMEPHOTO, TIOKA3aTeIbHOT0O M HOPMAJIBHOTO paCIpeeICHU;
YMEHHME HCIOJIb30BaTh CBOICTBA M3YYEHHBIX paCHpelNeeHuid i
pelIeHus 3a7a4; 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJBIIUX YHCEl,
METOJIbl BBIOOPOYHBIX HCCIEAOBAHUN; YMEHHE MIPHUBOJIUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIMX YHCENl B MPHPOJHBIX M OOIICCTBEHHBIX
SIBJIGHUSIX; YMEHHE ONEPUPOBATh MOHATUSMU: COUETAaHUE, IEPECTAaHOBKA,
YHUCII0O COYETaHW, YUCIIO TEPEecTaHOBOK; OWMHOM HpIOTOHA; ymeHHe
MIPUMEHSITh KOMOMHATOPHBIE (PAKThI U PACCYXKACHHUS ISl pEIICHUs 3a/1a4;
OIICHUBATH BEPOSITHOCTH  PEAIbHBIX COOBITHIA; COCTaBJISITh

BEPOATHOCTHYIO MOJICJIb U UHTCPIIPETUPOBATH HOJ'Iy‘IeHHHﬁ pe3yiabTar

YMeHue omnepupoBaTh MOHATHUAMU: TOYKa, TMpsMas, IUIOCKOCTD,
MIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA yIja, IUJIOCKUM yrou,
JBYTPAHHBIA Yroji, TPEXTPaHHBIM Yroyl, CKPEUIMBAIOIIUECS TpsSMBIE,
MapajuieTbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX U TIOCKOCTEH, yroi
MEXAY MPSMBIMH, YToJl MEXKIY MPSIMOW M IJIOCKOCTHIO, YIOJI MEXKAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKITY
MPSIMBIMU, PACCTOSIHIE MEXKIY TUIOCKOCTSIMU; YMEHHE UCIIOJIb30BATh MPH
pelieHuu 3aa4 U3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH
MaTeMaTUYeCKHUEe MOJCIHU C TOMOIIbI0 TEOMETPHUUYECKUX TOHSATUH U

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMHU ITPAKTHYCCKUC 3aa4Yn
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YMeHue onepupoBaTh MOHATHIAMU: IJIOWAAb (GUTYpBl, 00BEM (UTYPBI,
MHOTOTPaHHUK, ITPaBWJIBHBIII MHOTOTPaHHUK, CEYEHHE MHOIOIPAaHHUKA,
KyO, mapajienenurnesn, Mpu3Ma, nupaMmuja, (urypa M MOBEPXHOCTb
BpallleH!s], LWIMHIP, KOHYC, map, cdepa, miomaab chepsl, IIOmaab
MOBEPXHOCTH NHPaMUIbl, MPU3MBI, KOHYyCa, IWIMHIpPA, 00bEM KyoOa,
IIPSIMOYTOJIBHOTO Tapajuleenunea, MUpaMuabl, MPU3MbI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKA MOBEPXHOCTH, CEUEHUSI KOHYCa U IMWJIMHJIpPA,
NapajuleJIbHblE OCH WJIM OCHOBAaHHWIO, CEYEHHE Ilapa, IUIOCKOCTD,
Kacaromascs cepsl, IWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOIpaHHHKa, N300pakaTh MHOTOTPAHHUKHU, QUTYPBl U TIOBEPXHOCTH
BpAIlIEHUs, UX CEYEHHUS, B TOM YHCJIE C TOMOUIBIO JIEKTPOHHBIX CPEJICTB;
yMEHHUE MPUMEHATh CBOMCTBA r€OMETPUYECKUX (PUTYP, CAMOCTOSTETHHO

dhopmynupoBaTh ONMpeaeeHUs N3y4aeMbIX (UTYpP, BBIIBUTATh THIIOTE3BI




0 CBOICTBax M NMpH3HAKaX reoMeTpuyYecKux (uryp, 000OCHOBBIBATh WU
ONpoBepraTb MX; YMEHHE NPOBOAUTH Kiaccupukauui ¢Guryp 1o
pa3NUYHBIM TPHU3HAKaM, BBIIOJIHATH HEOOXOIAMMBIC IOMOJHHUTEIbHbIC

IIOCTPOCHUA
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YMeHHne onepupoBaTh MOHATUSMH: JBM)KEHHE B  IPOCTPAHCTBE,
napajuIeNbHBIA EPEeHOC, CHMMETPHSI Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHue TMOA00MS, TMOM00HBIE (GUTYpPBI; YMEHHE
pacro3HaBaTh paBHBIC W MOJOO0HBIC (UTYPHI, B TOM YHUCIIE B TPUPOJIE,
HCKYCCTBE, apXHUTEKType; HCIOJIb30BATh I'€OMETPHYECKUE OTHOIICHHS
MIPY pEUICHUH 3a7a4; HAXOIUTh TCOMETPUUYECKUE BEJTMYUHBI (JIJTMHA, YTOJI,
TUIOIIA/Ib, 00BEM) TIPU PEIICHUH 33134 U3 IPYTUX YUCOHBIX MTPEIMETOB H
W3 pEabHOM JKU3HU; YMEHUE BBIYUCIATH T'€OMETPHUECKUE BEITMUUHBI
(MHa, yroi, IUIomanab, OOBEM, IJIONIAIh IOBEPXHOCTH), UCIIONIB3YS
W3Y4YCHHBIE (POPMYIBI U METOJbI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpaMHIBI, TIPU3MbI, KOHYCA, IMJIMHIpA, IUIomaabs chepbl; 00béM KyOa,
MPSIMOYTOJIPHOTO  TIApAJICIICNUIIEa, MUPAMUIBI, TPU3MBI, WIMHAPA,

KOHYCa, mapa; YMCHHUEC HAXOJAUTb OTHOLICHUEC 00BEMOB HO,Z[O6HLIX (1)1/11" Yp
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VYMmenne OINICpHUPOBATH IMOHATHAMU: MIPAMOYTOJIbHAA CUCTEMA KOOPAHUHAT,
BEKTOp, KOOPJHMHATHI TOYKH, KOOPAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEJCHNE BEKTOpPAa Ha YHCIO, pa3joKeHHe BEKTopa Mo Oasucy,
CKaJISIPHOE TPOW3BEJCHUE, BEKTOPHOE TPOM3BEICHUE, YOI MEKIY
BCEKTOpaMH; YMCHUC HUCIIOJIB30BATh BeKTOpHBIﬁ )51 KOOp)II/IHaTHBIfI METO
JUIE  PEUICHHUsS TEOMETPHUSCKUX 3aJad W 3aJad  JPYTuX Y4eOHbBIX

MIpEAMETOB
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YMenue BbpIOMpaTh MOAXOAAIIMN METOJ s pELIeHUs 3ajauu;
IIOHUMAaHHWE 3HAYUMOCTM MATEMaTUKU B U3YYCHUHM IPUPOIHBIX H
OOIECTBEHHBIX IPOLIECCOB M  SABJIIEHUWH; yMEHHE pPAclO3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, YMEHUE IPUBOAUTH
MIpUMEPBl  MAaTEMaTU4YECKUX OTKPBITHM POCCHHCKOM M  MHUPOBOU

MaTeMaTU4eCKOi HAayKH

MNEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA EI'3 110

MATEMATHKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS




Yucna ¥ BEIYUCIIEHUS

11 HarypanbHble u nensle uncina. Ilpu3Haku AeIMMOCTH LEIbIX Yncel

12 Panmonanbubie uyucna. OOBIKHOBEHHBIE W JECATUYHBIC JPOOH, IPOLEHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmerndeckuii KOpeHb HaTypaIbHOM cTereHu. [[eficTBrs ¢ apupMEeTHICCKUMHU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenenbp c¢ wenbiM MnokasateneM. CTelneHb C PpalUOHAIBHBIM I1OKa3aTeeM.
' CaoiicTBa cTenEHU

15 Cunyc, KOCHMHYC M TaHTEHC YHCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTnanHble U HATYpAIbHBIC JTOTapHUPMBI

JeiictBuTtenpHbple uyncna. ApupMeTHYecKHe oOmnepanuu ¢ JAeHCTBUTEIbHBIMHU
1.7 yucnamu. [lpuOnukE€HHble BBIYMCICHMS, NPABWIIA OKPYIJIEHUS, NPHUKHIKA U
OLICHKA PE3YJIbTaTa BIUUCICHUI

1.8 [IpeoOpazoBanue BhIpaXKeHUH

1.9 KoMrutekcHbIe urcIia
2 VpaBHEHHS ¥ HEPABEHCTBA

21 Llenbie u 1pOOHO-paAIIOHANIbHBIE YPaBHEHUS

2.2 HWpparroHaibHbIe ypaBHEHUSI

2.3 TpuroHomeTpuveckne ypaBHEHHUS

2.4 [Toka3zarenbHble U TorapupMUUYECKre YpaBHEHUS

2.5 Llenbie U POOHO-pAIOHAILHBIE HEPABEHCTBA

2.6 WppanuoHaibHbie HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U TOrapupMUUECKHe HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

211 Marpuia cucTeMbl JINHEWHBIX ypaBHEHHN. ONpeenuTelIb MaTPULIbI
3 OyHKIMY 1 TpaduKu

31 OyHKIus, crnocodb! 3ananus ¢ynkuuu. I'padpuk ¢ynkuuu. B3anmuo oOparHbie
' ¢ynkuuu. YétHele 1 HeuéTHbIe pyHKuuu. [lepuognueckue GpyHKIMN

39 Ob6nacte omnpeneraeHuss U MHOXECTBO 3HaueHUM Qynkuuu. Hymu Qyskuumu.

HpOMe)KYTKI/I 3HaKOIIOCTOAHCTBA. HpOMC)KyTKI/I MOHOTOHHOCTHU q)YHKI_II/II/I .




Maxkcumymbl U1 MUHUMYMBI GyHKIuu. HanGomnplee W HauMeHblee 3HauYCHUE

(GyHKIMU Ha TPOMEKYTKE

Crenennasi ¢yHKIMS C HaTypaJbHBIM M LI€TbIM Moka3zareneMm. EE cBoiicTBa u

33 rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
36 Touku pa3peiBa. AcuMmnToTel rpadukoB ¢yHkumid. CBoicTBa (QYHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 ITociieq0BaTeIbHOCTH, CIIOCOOBI 3aJaHMs II0CJIEI0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpruueckas mporpeccun. @opmysia CI0KHBIX MIPOIIEHTOB
4 Hauana marematnyeckoro aHnammsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (DYHKITHNA
[IpumeHeHrne TPOU3BOTHOM K HCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTH U
4.2 AKCTpeMyMbl. HaxoxkieHre HanboIbIIero 1 HAMMEHBIIETo 3HaUeHHs (PYHKIIUU Ha
oTpe3Ke
4.3 [lepBooOpasnas. MaTerpan
5 MHosxecTBa U JIOTUKA
5.1 MHoOXecTBO, orepanuu Haj MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OrmcaresibHas CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaTtopuka
7 TeomeTpust
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopaunaTs! 1 BEKTOpBI
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