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I[TOACHUTEJIBHASA 3AITNCKA

YuebHbIl Kypc «Asrebpa ¥ Hauaja MaTeMaTHUeCKOTO aHa/iu3a» SB/ISIETCS OHUM W3
HaubOoslee 3HAUMMBLIX B IIpOrpaMMe CpejiHero o01ero obpa3oBaHUs, TMOCKOIBKY, C OHOMN
CTOPOHBI, OH o0ecrieurBaeT WMHCTPYMeHTa/lbHYIO 0a3y /i u3yueHWs BCeX eCTeCTBeHHO-
Hay4HBIX KYPCOB, a C APYrodl CTOPOHBI, (pOpPMHpYeT JiorHueckoe M abCTPAKTHOE MBIIIeHH e
o0yyJaroIMxcss Ha YpOBHe, He0OXOJUMOM [ijisi OCBOeHUs: MH(POPMATHKH, OO0IeCcTBO3HAHUS,
WUCTOPUHM, CJIOBECHOCTH M [PYTMX [AUCLUMIUIMH. B pamkax fgaHHOro yuebGHOro Kypca
oOyuaromiyecsi OBJ/IaIeBalOT  YHUBEPCA/JbHBIM  sI3IKOM COBDEMEHHOM HayKH, KOTopas
(hopMyupyeT CBOM AOCTWKEHHUS] B MaTeMaTU4eCKou (opme.

YuebHbIN Kypc anreOpbl M Hauajl MaTeMaTHUeCKOTO aHa/iv3a 3aK/IafibIBAeT OCHOBY [JIs
VCIIEIIIHOTO OBJIa/IeHUs1 3aKOHaMWd (U3UKKW, XWUMWH, OWOJIOTHMM, TIOHMMAaHUS OCHOBHBIX
TeH/IeHI[M pa3BUTHSI SKOHOMHMKHM W OOILeCTBEHHON >XU3HU, T03BOJISIET OPUEHTHUPOBATbCS B
COBPEMEHHBIX LM(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HWCIIO/Nb30BaTh WX [IJIs
JanbHelIero oOpa3oBaHUsT W B TIOBCETHEBHOM JKM3HHU. B TO ke BpeMs OBjajieHue
abCTPaKTHBIMU U JIOTUYECKU CTPOTUMH KOHCTPYKLUSIMM anreOpbl U MaTeMaTHUeCKOro aHaiv3a
pa3BHBaeT yMeHHEe HaxOJUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATb WCTUHHOCTb, [IOKa3bIBaTh
yTBepK/IeHHsI C TIOMOILBI0 MHAYKLUM U PacCyKAaTh [eyKTUBHO, MCIO/b30BaTh 00001eHre 1
KOHKpeTHU3aLuio, abCcTparpoBaHWe W aHa/lorvio, (POpMHUpYyeT KpeaTMBHOE W KPUTHUYECKOe
MBIIIIEHHE.

B xome usyueHuws yuebHOro Kypca «Asrebpa ¥ Hauaja MaTeMaTU4YecKOro aHaau3a»
oOyyarorecsi TOJy4YaloT HOBBIA OMBIT DeIIeHWs TPUKIAJHbIX 3a/ad, CaMOCTOSITeTbHOTO
TIOCTPOEHUSI MaTeMaTUYeCKUX MOZesell peaybHbIX CUTYalluid, WHTeprpeTariy TOJyYeHHBIX
pelleHnid, 3HAKOMSITCS C TIPUMepaMy MaTeMaTH4eCKUX 3aKOHOMEPHOCTel B TPHUpO/ie, HayKe U
HCKYCCTBE, C BBIJJAIOIIMMHUCS MaTeMaTUUeCKUMU OTKPBITUSIMU U UX aBTOPaMHU.

YuebOHBIE Kypc 00/1a/jaeT 3HAUMTEbHBIM BOCIIUTATe/IbHBIM TIOTEHIMAIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 y4yeOHbIM Marepuas, CIIOCOOCTBYIOIIME (OPMHUPOBAHUIO HAyYHOTO
MHUDOBO33DEHHUs, TaK © uepe3 creluduKy yueOHOM  [esiTe/IbHOCTH, TpeOyromei
TIPOZIO/DKUTE/IbHOM ~ KOHIL[EHTpAallud  BHWMAaHUS, CaMOCTOSITE/IbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IMOJTyUYeHHbIN pe3y/ibTar.

B ocHoBe MeToauKu 0OyueHusi anreOpe W HauajaM MaTeMaTHYeCKOrO aHa/lu3a JIeXKUT
JiesITeTbHOCTHBIN TTPUHLUT 00yUeHusl.

B cTpykType yue6HOrO Kypca «Asrebpa U Hauasia MaTeMaTHYeCKOTO aHa/TU3a» BbI/Ie/IeHbI
C/leIyIoLe CoZlepKaTelbHO-MeTOo[uueckre JMHUM: «Uucia ¥ BbIUMCIeHUs», «PYHKIUM U
rpaduku», «YpaBHEHUsI U HepaBeHCTBa», «Haua/a MaTeMaTHUeCcKoro aHaau3a», « MHOXKeCTBa 1
norvka». Bce OCHOBHBIE COjiepKaTeTbHO-MeTOUUeCKHe JTMHUM W3y4yaroTCsl Ha TIPOTSDKEHUH
IBYX 7eT o0yueHUsI Ha ypOBHe CpefiHero o0iero oOpa3oBaHUs, eCTECTBEHHO JOTIONHSS APYT
Jpyra W TOCTeNeHHO HacChIasiCh HOBBIMM TeMaMU U pa3fieniaMu. JlaHHbIM yueOHbIN KypC
SBISIETCSI UHTErPaTHMBHBIM, TIOCKOJBKY O00BeAuHSIeT B cebe cCofiep)KaHHWEe HEeCKOJBbKUX
MaTeMaTHUeCKUX TUCLUATIINH, TaKUX Kak anrebpa, TPUTOHOMETpHS, MaTeMaTUYeCKH aHain3,
TEOpUsi MHOJKeCTB, MaTeMaThyeckasl JIoTUKa W gpyrue. ITo mepe TOro Kak oOydaroriuecs
OBJIa[IeBalOT BCE 0osiee IIMPOKMM MaTeMaTHUECKUM armapaTtoM, y HUX [0C/Ie[0BaTeTbHO
(dopmMupyeTcsi U COBEpILIEHCTBYeTCS yMeHHe CTPOWMTh MaTeMaTHuecKyl0 MoJe/lb peaTbHOMN
CUTYyal[i¥, TIPUMEHSTb 3HaHWs, TOJy4YeHHble TP M3yUYeHWHd y4eOHOro Kypca, [ pelleHUs
CaMOCTOATE/ILHO C(OPMY/TUPOBAHHONM MaTeMaTH4YeCKOW 3a/jaud, a 3aTeM WHTepIIPeTHpPOBaTh
CBOM OTBeT.



CogepkaTe/lbHO-MeTOiUMUeCcKass ~ JMHUST  «Yucia U BBIUMCIEHHsS»  3aBeplilaeT
(opMHpOBaHUe HaBBIKOB KCIIOIb30BaHUS [I€MCTBUTEBbHBIX UYMCes, KOTOpoe ObIJI0 HauaTo Ha
YPOBHe OCHOBHOTO 0011iero obpa3oBanusi. Ha ypoBHe cpeaHero obiero obpa3oBaHust ocoboe
BHUMaHUe yjensieTcsi (OPMHUPOBAaHUIO HABBIKOB paLlMOHA/BHBIX BBIUMC/IEHUM, BK/IFOUYAIOIIUX B
cebs1 UCTI0/Tb30BaHMe pa3/IMUHBIX (HOPM 3aIkCH YKUC/Ia, YMeHUe [leaTh MPUKHU/IKY, BBIOJHSATh
NIpUOMKEHHBIE BBIYMC/IEHNS, OLIEHUBATh YMC/IOBbIe BhIpa)KeHHsI, paboTaTh C MaTeMaTHUECKUMHU
KOHCTaHTaMH. 3HaKOMble O0YYalOL[UMCS MHOKECTBA HATYPaIbHBIX, 1[€/IbIX, paljHOHA/IbHBIX U
JeVCTBUTE/IbHBIX YKCe JIOTIOHSIOTCS MHOYKEeCTBOM KOMIUIEKCHBIX 4Mces. B Kak[oM U3 3THX
MHOKeCTB paCCMaTPHBAalOTCSl CBOMCTBEHHbIE eMy CrieljudruecKye 3aZiau v oriepalyu: JejieHue
Hallesl0, OTEepUPOBAHME OCTAaTKAMH Ha MHOXKECTBe Le/IbIX uYKcesn, 0coOble CBOWMCTBa
pal[MOHA/IBHBIX U MPPAlMOHAIbHBIX uKces, apudMeTHyecKre Orepaljiy, a Takke W3BIeUeHHe
KOpHSI ~HAaTypaJIlbHOM CTeleHW Ha MHOXKeCTBeé KOMIUIEKCHbIX  uucesn.  bsaropaps
T0C/Ie/JOBaTe/lbHOMY — DAaCIIMPeHWI0 Kpyra MWCIIO/Ib3yeMbIX UHCeT W 3HAaKOMCTBY C
BO3MO>KHOCTSIMH MX TIPUMEHEHUS JIJis1 PellieHrst pPa3InuHbIX 3a/jau (hOpMHUPYETCs TIpeCTaB/IeHre
0 eIMHCTBE MaTeMaTHKH KaK HayKU U e€ POJv B IIOCTPOEHNH MO/iefieli pealbHOTO MHpa, IIIUPOKO
WCTIOMB3YIOTCS 000011[eHre Y KOHKPeTH3aIHsl.

JIuaus «YpaBHeHUs] U HEPaBeHCTBa» peayiM3yeTcs Ha TMPOTSHKeHWH Bcero oOyueHWs Ha
ypOBHe cpeAHero ooOiiero o0pa3oBaHMs, TIOCKOIBKY B KaXJoM pa3sgene IIporpammer
MpeAyCMOTPEHO pellieHre COOTBETCTBYIOIIMX 3a/au. B pesynbraTe oOyuaromyecst OB/a/ieBaroT
pPa3IMYHBIMM ~ METOJaMUM  pellleHWs] palMOHa/lbHBIX, HWpPpalMOHA/IbHBIX, T10Ka3aTelbHbIX,
norapupMUUeCKUX ¥ TPUTOHOMETPHUUYEeCKUX YDPaBHEHWH, HEPABeHCTB M CHUCTEM, a TaKXXe 3ajad,
cofiep)Kalux TapaMeTphbl. [losydeHHbIe yMeHHs IIMPOKO WCIIOJB3YIOTCS TIPU WCC/IeJOBaHUM
(YHKIMIA C TIOMOILIIBbIO TTPOM3BOHOM, TTPY PeIIeHUH MTPUK/IAJHBIX 3a[au ¥ 3a/jau Ha HaXOXKZeHue
HauOOJBIINX Y HAMMEHBIINX 3HaueHuH (yHKuMU. [TaHHasi cofiepKaTe/ibHasi TMHUS BKTFOUAeT B
cebs1 Takke (GopMUpOBaHWE YMEHUH BBITIONHATH PacuéThl MO Qopmysiam, Mpeobpa3oBaHUs
palMOHAIBHBIX, UPPAI[MOHANbHBIX U TPUTOHOMETPUUECKHX BBIPA)KEHUH, a TaKKe BbIpaKeHUH,
COZlepKall[uX CTereHWu U Jiorapudmel. brarogaps w3ydeHHI0 anreOpanyeckoro MarepHuasa
TIPOMCXOJUT JlanbHelIllee pa3BUTHE aATOPUTMHUECKOTO U aOCTPAKTHOTO — MBIIIEHHUS
oOyuaromuxcsi, OpMHUPYIOTCSI HaBBIKU [IeIYKTUBHBIX PACCy)KAeHUH, paboTbl C CUMBOJIbHBIMU
(opmamu, TipeACTaB/ieHUsI 3aKOHOMEPHOCTEH M 3aBUCMMOCTel B BHU/le PaBeHCTB U HEPaBEHCTB.
Anrebpa npezyiaraet 3G GeKTUBHBIE HHCTPYMEHTHI /IJIs1 PEIlIeHHs] PaKTUUeCKUX M eCTeCTBEHHO-
Hay4HbIX 3a/]au, HarJIiJHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK $13bIKa HayKH.

CojeprkaTe/ibHO-MeToAuuecKasi TUHUsST «DyHKIMU W rpadUKu» TeCHO TeperieTaeTcsi C
OPYrMMH  JIMHUSMUA ~ yuyeOHOrO  Kypca, TIOCKOJIBKY B  KakKOM-TO CMbBIC/Ie  3aflaéT
TIOC/IeIOBAaTeIbHOCTh ~ M3y4YeHUs] Marepuasa. V3yueHuWe  CTeNeHHOW, I10Ka3aTesbHOM,
norapupMUUECKOd ¥ TPUTOHOMETPUUEeCKUX (DYHKIIMA, UX CBOMCTB U TPAQUKOB, UCTIOTb30BaHHE
GbyHKUMHA [/ pelieHus: 3afiau U3 JPYrux y4yeOHBIX TIPeZIMETOB W DPeaslbHOM >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUeCKUM aHa/M30M, TakK U C pellleHHeM ypaBHEeHWM U HepaBeHCTB. I1pu
3TOM 0O0JbIlIoe BHUMAaHWe y/eseTcsi (OPMUPOBAHWIO YMEHHWsS BbIpakaTb (OpMyJiamMu
3aBUCUMOCTH MEXK/1y Pa3/MUHbIMU BeTMYMHAMH, UCC/Ie[0BaTh TOTy4eHHbIe (DYHKIUH, CTPOUTh
vx rpaduku. Matepuan 3TOM cojiep)KaTelbHOM J/IMHMM HalleJleH Ha pa3BUTHE YMeHUW U
HaBBIKOB, TO3BOJISIONIMX BBIPDAKATh 3aBUCHMMOCTH MEX/Ay BeJIMUMHAMH B pa3/iMuHON (opme:
aHa/MTUUeckol, rpaduueckoli u croBecHoW. Ero wu3syueHwe criocoOCTByeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIIJIEHUS,  CIIOCOOHOCTM K  000OIIeHWr0 W KOHKPETHU3al[uH,
WCII0J/Ib30BAHHUIO aHA/IOTUM.



CopepkaTenbHast uHUSI «Hauasa MareMaTUUeckoro aHaau3a» I03BOJISIeT CYLeCTBEHHO
pacIupUTh KPYr KaK MaTeMaTHUeCKUX, TaK M MPHUKIAAHBIX 3a7ad, JAOCTYITHBIX 00yJYaromMes,
TaK KaK y HUX TIOSIB/ISIETCSI BO3MOYKHOCTb CTPOUTH TPaKU CIIOXKHBIX (QYHKLUH, OTIpeZessiTh UxX
HaubosbIlIe ¥ HavMeHbIlIe 3HaueHWs], BLIUNCIIATE TUIOaAd GUTryp U 00bEMBI Tes, HaXOAWUTh
CKOPOCTM W YCKOpeHUs TmpolieccoB. [laHHasi cofiep)kaTe/bHasi JIMHUS OTKPbIBaeT HOBbIE
BO3MO)XHOCTH TIOCTPOEHHSI MaTeMaTHUeCKUX MoJie/iell peanbHBIX CUTYalWi, T[03BOJISeT
HaXOJUThb Hawlyulllee pellleHre B TIPUK/IAJHBIX, B TOM YKC/Ie COLMaTbHO-3KOHOMUYECKUX,
3afjauaXx. 3HAKOMCTBO C OCHOBaMH MaTeMaTUuecKoro aHaiu3a CrocoOCTBYeT pa3BUTHIO
abcTpakTHOTOo, (hOpMaTbHO-TOTUYECKOTO U KPeaTUBHOTO MBbIILIeHHs], OPMHUPOBaHUIO YMeHHUH
pacrio3HaBaTh MPOSIB/IEHMs] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKe U UCKyccTBe. OOyuarommyecs
Y3HAIOT O BBIJAIOIIUXCS pe3y/bTaTax, MOMyueHHbIX B X0/ie Pa3BUTHUS MaTeMaTUKH KakK HayKu, U
00 uX aBTOpax.

CogeprkaTelbHO-MeTOiMUeCKass JIMHUS «MHOXKeCTBa U JIOTHKa» BK/IIOYaeT B Cebs
3/IeMEHTHl TEOPDUM MHOXKECTB U MaTeMaTU4eCKOW JIOTUKUA. TeopeTHKO-MHO)KeCTBeHHbIe
TIpeZCTaB/IeHNs TTPOHM3LIBAIOT BeCh KYpPC INKOJILHOW MaTeMaTHKU M TIpeJjiararoT Haubosiee
YHUBEPCAJbHBIN $13bIK, O0BEeJUHSIONINNA BCe pa3fiesibl MaTeMAaTUKU U e€ TIPUIOXKeHWM, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTUUeCKue JUCLIUTIIMHBI U UX TIPUIOXKeHUs B eiHOe Liesoe. [Toatomy
B&)XHO [aTh BO3MOXKHOCTb O0OydYarolieMycsi TIOHMMaTh TeOPeTHKO-MHOXKeCTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTHKH W WCIO/b30BaTh €ro [yl BbIPa)KEHUS CBOUX MbIC/Ied. [Ipyrum
Ba)XHBIM TTPU3HAKOM MaTeMaTHKU KaK HAayKu CjeflyeT MPU3HaTh CBOMCTBEHHYIO el CTPOroCTh
000CHOBaHMM W  C/e[joBaHHE OIpe/e/IéHHbIM TIpaBWIaM TIOCTPOEHHSI  [J0Ka3aTesbCTB.
3HaKOMCTBO C 3/IeMEHTAMH MaTeMaTHuUeCKOW JIOTUKUA CIIOCOOCTBYET DPa3BUTHIO JIOTMUYECKOTO
MBIIIJIEHUsT 00YYaroIIMXCsl, TI03BOJISIET UM CTPOMTH CBOM PACCY)KJEeHHsl Ha OCHOBe JIOTUYeCKUX
npaBusI, GOpMUPYeT HaBbIKK KPUTUUECKOTO MBIIIIEHHS.

B yuebHOM Kypce «Asrebpa M Hayaja MaTeMaTHUYeCKOTO aHaju3a» TPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTMUYeCKOTO  MOZEIUPOBaHMs, KOTOpble  TPW3BaHbl  CIIOCOOCTBOBAThH
(OpMHPOBaHMIO HABLIKOB TIOCTPOEHMSI MOJesield peajibHbIX CUTYal[Ui, WCCIeNOBaHUS ITHX
Mojiejieli C TIOMOINBIO armapaTta anreOpbl W MaTeMaTHUeCKOro aHaiv3a, WHTeprpeTalyn
MOJyueHHBbIX pe3y/bTaToB. Takue 3aflaHvsl BIJIETeHbI B KaKAbIM M3 DPa3/ielioB TPOTPAMMBEI,
TIOCKOJIbKY BeCh MaTepuas yueOHOro Kypca IIMPOKO WCIIO/b3YeTCs [/l PelleHus MPUK/IaJHbIX
3agau. [lpu pemeHMM peasibHBIX TPAKTUUECKMX 337lay  OOydvarolyecsi pa3BUBAIOT
HabJIIOaTeIbHOCTh, YMEHHe HaXOJWTh 3aKOHOMEDHOCTH, abCTparupoBaThCs, HWCIOJB30BAaTh
aHasorvio, 0000IIaTh M KOHKPeTHU3UpOBaTh mpobsieMy. [ledaTesbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PeIleHUs PUK/IaIHBIX 3a/lau OPraHU3yeTCsl B MIPOLIeCCe U3YUeHUs BCeX TeM yueOHOro
Kypca «Anrebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/Tu3a».

Ha u3yuenue yueOHOro Kypca «Anrebpa v Hayajla MaTeMaTHYeCKOTO aHaIn3a» OTBOAUTCS
272 yvaca: B 10 kmacce — 136 yacoB (4 uaca B Hefento), B 11 knacce — 136 vacoB (4 uvaca B
HeJiesto).



COAEPXXAHUE OBYUYEHUSA
10 KJIIACC

Uuicna ¥ BEIUMC/IEHUs

ParonanbHeie uricia. OOBIKHOBEHHbIE W JIeCITUYHBIE pO0OH, TIPOLIEHThI, OeCKOHEeuHbIe
nepuoanueckue apobu. [IpumeHeHue apoOeii v TIPOLIEHTOB /ISl pellieHust TPUK/IaJHbIX 3a7ay U3
pa3/IMYHbIX OTpac/el 3HaHUM U peabHOM >KU3HHU.

[HeiicTBuTenbHbIe uncaa. PaijyoHaibHble M MppalMOHa/lbHble yucaa. ApudmeTrueckre
orepanuu C JeUCTBUTE/NbHBIMUA 4vcIaMU. MoAynb AelCTBUTENbHOIO YWCIa U ero CBOWCTBA.
[TpubmKéHHBIE BBIYMC/IEHWS, TIpaBWIa OKPYIJIEHWs, TIPUKHAKA ¥ OLIeHKa pe3y/bTaTa
BBIUKC/IEHUM.

CrerneHb C 1ie/bIM TMOKa3aTeneM. buHom HeioToHa. Vcrnosib3oBaHue moaxosiield (hopmbl
3aMycy JelCTBUTe/IbHBIX UMCesT [J1s pellleHusl TPaKTUUeCKUX 3a/iau U Npe/CcTaB/leHus JaHHbIX.

ApudmeTtnueckrii KOpeHb HaTypaJbHOM CTeeHU U ero CBOMCTBA.

CrerneHb C palMOHaJbHBIM TOKa3aTeneM U eé CBOWMCTBA, CTeNeHb C JIeHCTBUTE/IbHBIM
ToKasareseM.

Jlorapudm umcsa. CoiicTBa norapudma. lecsiTuuHbIe U HaTypasibHble J10rapu(Mbl.

CHHYC, KOCMHYC, TaHI'€HC, KOTaHT'eHC YKUC/A0BOrO0 aprymeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHTeHC YMC/I0BOT0 apryMeHTa.

YpaBHeHUs ¥ HepaBeHCTBa

ToxzgecTBa U TOXKIECTBeHHble MpeoOpa3oBaHUs. YpaBHeHWe, KOpPeHb YypaBHEHUSI.
PaBHOCH/IbHBIE YpaBHEHUS U ypaBHeHUsI-Ce[CTBYsL. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METOZBI PellleHust 1e/bIX U APOOHO-pallMOHaIBHBIX YPaBHEHU Y HePaBeHCTB.
MHorousieHbl OT OZHOM TNlepeMeHHOW. [lefeHHMe MHOrou/ieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorouseHsl ¢ 1jesibiMu Ko3duientamu. Teopema Buera.

[Tpeobpa3oBaHUsI YMCIOBBIX BBIPDA)KEHUH, COJiep>KallliX CTeleHU U KOPHHU.

VppauyoHanbHble  ypaBHeHUs. (OCHOBHble MeTO[bl  pelleHusl  HppaljMOHa/IbHbIX
yPaBHEHUH.

[TokasarenbHble ypaBHeHUs1. OCHOBHbIE METO/IbI pellleH!s [T0Ka3aTelbHbIX YpaBHEHUN.

[Tpeobpa3oBaHue BbIpa)KEHWH, COJiep>KalliX JT0rapupMBbl.

Jlorapupmuueckue ypaBHeHHs.. (OCHOBHble MeTO/bl pelleHHs Jorapu(pMuuecKux
YPaBHEHUH.

OcHoBHbIe TpUTrOHOMeTprYeckue ¢(opmysbl. [Ipeobpa3oBaHue TPUTOHOMETPUUECKUX
BbIpa)kKeHUH. PellleHre TPUroHOMeTPUYECKUX ypaBHEHUH.

Pemenne cucreM J/MHeWHBIX ypaBHeHHMW. MaTpuija CUCTeMbl JIMHEWHBIX YpaBHEHHWHU.
Onpegenvrens MaTpullbl 2X2, ero reoMeTpUYecKUid CMbICT U CBOMCTBA, BbIYUC/IEHHE €ro
3HaueHusl, IpPUMeHeHre OMNpeJeUTes [Jis PelleHus] CUCTeMbI JIMHeHHbIX ypaBHeHWH. PelieHue
MPUK/IaHBIX 3a7jau C TIOMOILbI0 CUCTEMBbI JIMHEeHMHBbIX ypaBHeHuH. VccieoBaHe TOCTPOEHHOM
MO/IeJ/Iv C TTIOMOILBI0 MaTpHL]| U Orpe/ieNIuTeNneu.

[TocTpoeHre MareMaTWUueCKUX MOJesel peajbHOM CUTyalWdW C MOMOIIbK) ypaBHEHUM U
HepaBeHCTB. [IpyiMeHeHUe ypaBHeHMI M HepaBEeHCTB K DELIeHUI0 MaTeMaTUuecKWx 3aZad M
3a/lau U3 pa3/IMuUHbIX 00s1acTeit HAyKW U peasbHOM KU3HHU.

®yHKIM U rpaduKu

dyHKIWMs, crnocobbl 3amanus GyHkMKM. B3anMHO oOpatHble GyHKIMM. Kommosuius
dbynkiui. I'paduk byHKIMKU. DyieMeHTapHbIe peoOdpa3oBaHust rpad@UKoB GyHKIUMN.



O6nacTb oripefiesieHUst 1 MHOXKeCTBO 3HaueHUd QyHKuuu. Hym dyHkimm. I[TIpomMexxyTku
3HAKOTOCTOSIHCTBA. UéTHble U HeuéTHble GyHKIUU. [lepuoanueckre QyHKUUU. [TpoMexyTKU
MOHOTOHHOCTH (DYHKIIMHM. MaKCUMyMbl 1 MUHHUMYMbI (pyHKI[MH. Hanbosblllee ¥ HauMeHbIIIee
3HaueHUs1 PYHKLIMU Ha TIPOMEXKYTKE.

JIuHeMHast, KBaZipaTHUHasl U IPOOHO-TMHEeNHast GYHKLIMU. DjieMeHTapHOe UCC/ieZiloBaHue U
MOCTPOeHUe WX TPa(UKOB.

CrerneHHasi (yHKI[MSI C HAaTypadbHBIM U 1ieJibIM TIoKa3aresrieM. Eé cBolicTBa U rpaduk.
CaolicTBa ¥ rpadvK KOpHS N-OM CTereHW Kak (YHKI[MH 0OpaTHOW CTereHW C HaTypa/bHBIM
ToKasareseM.

[Toka3arenbHas U siorapudmudeckas GyHKLIUU, UX CBOWMCTBA U rpaduku. Vcrosib30BaHue
rpadukoB QYHKLWN AJis pellieHus] ypaBHeHU.

TpuroHoMeTpuueckass OKPY)XHOCTb, OIpejie/leHe TPUTOHOMETPUUeCKUX (QYHKLUN
YMCJIOBOTO apryMeHTa.

@OyHKIMOHaIbHBIE 3aBUCUMOCTH B peasibHbIX Ipolleccax U siBjieHusX. ['paduku peasbHbIX
3aBUCHUMOCTEM.

Hauayia MaTeMaTHYeCKOro aHa/ii3a

[TocnenoBaTenbHOCTH, CTIOCOOBI 3a/laHUS TIOC/IejoBaTeIbHOCTeH. MeTo/ MaTeMaTH4eCKOi
WHAYKIUU. MOHOTOHHBIE M OTpaHWYeHHbIe T0C/iefiloBaTelbHOCTH. VICTOpHs BO3HUKHOBEHUS
MaTeMaTHYeCKOro aHa/ir3a Kak aHain3a 0eCKOHeuHO MaJlbIX.

Apudmernueckass U reoMeTpuueckass —Tporpeccud. beckoHeuHo — yObIBarormas
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBarollleld reoMeTpUUecKor MpPOrpecCHH.
JIMHeWHBbI W SKCMOHeHMalbHbIM pocT. Yucio e. Popmyna CA0KHBIX TIPOLIEHTOB.
Vcrnosib30BaHre TIPOTPeCCUHU [I/Is pellleHUsl peasibHbIX 3aJjau MPUK/IaIHOTO XapaKTepa.

HenpepriBHble (yHKUMA U UX CBoOWcTBA. TOUKM paspbiBa. ACUMMOTOTHI TpadUKOB
¢dbynkiuii. CBolicTBa (DyHKLMM HerpepbIBHBIX Ha OTpe3ke. MeTos UHTepBasoOB [i/isl pelleHust
HepaBeHCTB. [IpriMeHeHre CBOMCTB HeTlpephIBHBIX (DYHKIIWM [I7Is pellieHus 3a/1au.

[TepBas u BTOpasi Mpon3BoAHbIe HyHKIMU. OTpeeieHre, TeOMeTpUUeCKU U (Pr3rueCcKuii
CMBIC/T IPOU3BOAHOM. YpaBHEHHe KacaTe/lbHOU K rpauKy (PyHKLIUU.

[Tpoun3BoHbIe 3/1eMeHTapHbIX QyHKIWH. [Ipou3BoAHas CyMMbl, POU3BeeHUs], YaCTHOTO
Y KOMIO3ULIMU (QYHKLMH.

MHosKecTBa ¥ JIOTUKA

MHo>kecTBO, orepalyy HaJi MHOXXeCTBAMU U MX CBoMcCTBa. [Inarpammbl Jiinepa—BeHHa.
[MpuMeHeHNe TeOpeTMKO-MHOXXECTBEHHOI'O arirapara [jis ONMuCaHusi peasbHBIX TPOLIECCOB U
SIBJIEHUH, TIPH PellieHnH 3a/jau U3 IPYruX yueOHbBIX MPeMeTOB.

OmpeseneHve, TeopeMa, CBOMCTBO  MaTeMaTM4eCKOro  OObeKTa,  CJie/iCTBHe,
Jl0Ka3aTebCTBO, PABHOCU/IbHbIE YDABHEHUS.

11 KITACC

Uricsia ¥ BEMUC/IeHUS

HatypanbHble U 1jesible uncia. [IpuMeHeHWe TIPU3HAKOB [eMMOCTH LiebIX UuCel,
HaubonbImMi obmuii genutesns (ganee — HOJ/l) u HauMeHbllee obiijee kpatHoe (ganee — HOK),
OCTaTKOB T10 MO/Y/It0, ajfiroputMa EBK/HzA AJis1 pellieHust 3aZiau B Lie/TbIX YMC/Iax.

KommiekcHple uwncna. Asrebpavyeckas W TpPUTOHOMeTpUYecKass (OpMBI  3amucu
KOMIUIEKCHOTO UHuc/ia. ApudMeTrueckre orepariii C KOMIUIEKCHBIMU unciaMu. M300pakeHue
KOMII/IEKCHBIX UKCeJl Ha KOOpAUHATHOM TuiockocTd. @opmyna Myaspa. KopHu n-oii cTerneHu u3



KOMIIZIEKCHOrO 4yuc/a. [IpumeHeHMe KOMIUIEKCHBIX 4YMCeNl [J/s1 pelleHds (U3NUecKux U
reoMeTpuuecKux 3ajau.

YpaBHeHUs U HepaBeHCTBa

CucTremMa ¥ COBOKYIHOCTb ypaBHEHUI U HepaBeHCTB. PaBHOCU/IbHBIE CUCTEMbBI U CUCTEMBbI-
cnefcTBUSL. PaBHOCU/TbHBIE HEDABEHCTBA.

OTbOp KOpHEeil TPUrOHOMETPUUECKUX YPaBHEHWH C TIOMOIIbIO TPUTOHOMETPUUECKOM
OKPY’>KHOCTH. PellleHrie TPUTOHOMETPUYECKHUX HePaBEeHCTB.

OCHOBHbIE MeTO/Ibl pelleHUs TI0Ka3aTe/lbHbIX U IOTapU(pMUUYEeCKUX HEPaBEHCTB.

OCHOBHbIE MeTO/Ibl pellleH!s] UppaliMOHaIbHbIX HEPABEHCTB.

OCHOBHbIE ~ METOJbl  pelleHus] CUCTeM M  COBOKYIHOCTeM  paljOHaJ/IbHBIX,
VppalMOHa/IbHBIX, NTOKa3aTebHbIX U JI0Tapu(MUUYeCKUX YpaBHEHU.

YpaBHeHus, HepaBeHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMeHeHre ypaBHeHHM, CUCTeM W HEPABEHCTB K peLIeHUI0 MaTeMaTUuecKWX 3ajaud U
3a7lay U3 pa3/MYHBIX 00slacTell HayKu W peasibHOW J>KU3HHW, WHTepIIpeTalysi IO/TydeHHbBIX
pe3yJbTaToB.

OyHKIMY ¥ rpadUKU

I'paduk kommo3uumu ¢GyHKIuH. ['eomeTprueckue obpa3bl ypaBHeHHN W HEpaBeHCTB Ha
KOOPJAUHATHOMU TJIOCKOCTH.

TpuroHomeTtprueckue (GyHKLIMH, UX CBOMCTBA U rpauKH.

'padueckue MeTo[bl pellleHUs] ypaBHeHWW U HepaBeHCTB. ['paduueckuve MeTozbl
pellieHus 3a/jau C apaMeTpaMu.

Vcnonb3oBanue TrpapukoB (QYHKLUI /i WCC/IeOBaHUS TPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbIe BO3HUKAIOT TP peLleHrH 3a/jau U3 PYruX Y4eOHBIX MPeMeTOB U peaTbHOM KU3HH.

Hauasia MaTeMaTH4eCKOro aHaivsa

[TpuMeHeHre MPOU3BO/IHOM K UCC/IeI0BaHUIO (PYHKLIM HA MOHOTOHHOCTb U 9KCTPEMYMBI.
HaxoxeHre HanOOoJIbIIIer0 ¥ HAMMEHBIIIero 3HaUeHUH HerpephIBHOW (YHKIMY Ha OTPe3Ke.

[TpuMeHeHHe TIPOM3BOJHOW [i/Isi HAXOX/eHWsl HaWIydllero pelieHusi B TPUKJIaJHBIX
3a/jauyax, J[Js1 orpefesieHus] CKOPOCTU U YCKOpPeHUsi TpoLecca, 3a/laHHOr0 (opMy/ol WIu
rpadukom.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpa3Hbie 371eMeHTapHBIX
dbynkiuii. [TpaBria HaxoKaeHWs TepBO0OOPA3HbIX.

Wuterpan. ['eoMmeTpruueckrii CMbIC/T UHTerpana. BelurcieHue ornpefie/IEHHOrO WHTerpana
o ¢opmysnie HetoToHa-JIelibHuUIa.

[MpumMeHeHuWe WHTerpana [jisi HaxOXJeHWs IUIoa/iell TIoCKUX ¢uryp u oO6bEMOB
reoMeTpUUecKuX TeJl.

[Tpumepsl perieHunt AudQepeHIanbHbIX ypaBHeHUI. MaTeMaTnueckoe MOZe/MpOoBaHue
peasibHbIX TIPOLIECCOB C TOMOIIILIO v depeHIuaibHbIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA <«AJI'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJHEI'O OBIIEI'O ObPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakAaHCKOro BOCTIMTaHMSI:

cOPMHPOBAHHOCTb  TPAKAAHCKOM TIO3ULIMK  OOyuaroiierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO UYJieHa POCCHICKOro 0O0lecTBa, TpeCTaB/leHre O MaTeMaTHYeCKUX OCHOBaX
(YHKIIMOHMPOBAHHUSI PA3/IMUHbIX CTPYKTYD, SIBJIEHWH, TIPOIeyp TPa’KJAaHCKOro oOIecTBa
(BBIOODBI, OTPOCHI M APYroe), yMeHHe B3arMOJEHCTBOBATh C COI[HA/JIbHBIMA WHCTUTYTaMU B
COOTBETCTBUH C X (DYHKIUSIMU ¥ Ha3HAUeHHEM;

2) NaTpUOTHUUECKOT'O BOCTIUTaHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKOMN TPaXK/JaHCKOM WAEHTUUHOCTU, YBa)KEHUS K MPOILJIOMY U
HaCTOSII[eMy POCCHUUCKON MaTeMaTHKU, [JeHHOCTHOe OTHOIlIeHHe K [JOCTWKEeHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCHUHCKOM MaTeMaTWyeCcKOW IIKOJIbl, WCII0/Ib30BaHHE S3TUX [OCTW)KEHUN B
JPYTUX HayKax, TeXHOJIOTHSIX, CpepaX IKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCITMTAHM:

OCO3HaHWe  [IyXOBHBbIX  LIEHHOCTeMl  pOCCHMCKOrO  Hapoja, CHOPMHUPOBAHHOCThb
HPaBCTBEHHOTO CO3HAHWsI, ITUUECKOT0 TIOBeZIeHHs], CBSI3aHHOTO C TIPAaKTUYeCKUM TIpUMeHeHHeM
JOCTIDKEHUM HayKW W JIeATeNIbHOCTBI0 YUEHOTO, OCO3HaHHE JIMYHOTO BK/IaZia B TIOCTPOEHUe
yCTOHYMBOTrO OyAyIIIero;

4) 3CTeTHYEeCKOro BOCIIMTAHU:

JCTeTHUeCKOe  OTHOLIeHWe K MWDy, BK/IOUasi  3CTETUKY  MaTeMaTh4eCcKHX
3aKOHOMEpPHOCTel, OOBEeKTOB, 3a/lay, peIleHud, pacCy>KIeHWd, BOCIPUUMUYMBOCTD K
MaTeMaTUueCKUM acTieKTaM pa3/InuHbIX BU/IOB UCKYCCTBA;

5) ¢pu3MUeCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTb YMEHHs TIPUMEHSITh MaTeMaThueCcKre 3HaHUSI B UHTepecax 3/J0POBOTO
u Oe3oracHoro obpa3a >KHM3HH, OTBETCTBEHHOe OTHOILEHWe K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaslaHCMPOBAHHBIM PEXKUM 3aHSITUM U OT/IbIXa, pery/isipHas (pu3nueckasi akTHBHOCTb ),
(r3rUecKoe CcoOBepIlIeHCTBOBaHUE MPH 3aHATHUSX CIIOPTHBHO-03/10POBUTETHHOM /eI TeTbHOCTHIO;

6) TPyZOBOTr0 BOCIIUTaHUS:

TOTOBHOCTb K TPYAY, OCO3HAHWE IIeHHOCTH TPY/0/F00Us], UHTepeC K pas3MuHbIM cdepam
npoeCcCHOHATLHOM IeSITe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHUKOW U e€ TIPUIOXKeHUSIMH, YMeHHe
COBepIllaTh OCO3HaHHBIA BBIOOp Oyayielt mnpodeccM U peaiyd30BbIBaTh COOCTBEHHbIE
JKU3HEHHbIE TUIaHbl, TOTOBHOCTH M CIIOCOOHOCTb K MaTeMaTHueCcKoMy O0pa30BaHUI0 W
camMo00pa30BaHUI0 Ha MPOTSHKEHUN BCeH >KU3HU, TOTOBHOCTh K AKTUBHOMY yUYaCTHIO B PEIIEHUN
MIPAKTUUECKUX 3ajlau MaTeMaTUUeCKO# HarpaB/IieHHOCTH;

7) 5KOJIOTNYeCKOro BOCTIUTAHMS:

Cc(hOPMHPOBAHHOCTb  3KOJIOTMUECKOW KYJIbTYPbI, TIOHMMaHWe BJIMSHUS COIMATBHO-
KOHOMHMUECKUX TIPOLIECCOB HA COCTOSIHWE TIPUPOJHONW U COI[MA/TbHOM Cpefibl, OCO3HAHUe
r00a/bHOTO ~ XapakTepa  9KOJOTWYeCKUX  TipobjeM, OpueHTauusi Ha  TpUMeHeHHe
MaTeMaTUUeCKWX 3HaHWUM [Jisl pellieHUs 3a/ay B 00/1aCTH OKpYyKarolllel cpefibl, TIJIaHHPOBaHUe
TOCTYIIKOB M OLIEHKU WX BO3MOXKHBIX TIOC/Ie/ICTBUM JIJis1 OKPY>Katolllei cpe/ibl;

8) LeHHOCTH HayYHOr'0 MO3HAHWS:



chOPMHUPOBAHHOCTb MHPOBO33DEHHs, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YDPOBHIO
pa3BUTHS HayKU W OOLeCTBEHHOW MPAKTHUKH, TIOHMMaHHe MaTeMaTHuecKOl HayKh Kak c¢epbl
ye/iIoBeueCcKou JieaTe/lbHOCTH, 3TaroB e€ pa3BUTUs U 3HAUMMOCTH [JIsl Pa3BUTHS LIUBU/IN3aALUH,
OBJIafieHHe SI3bIKOM MaTeMaTHKU U MaTeMaTh4yecKol Ky/bTypoi Kak Cpe/ICTBOM MO3HAHUsI MHUDa,
TOTOBHOCTb OCYIIIeCTB/ISITh TIPOEKTHYIO U UCC/Ie[I0BaTeIbCKYIO [esTe/TbHOCTh WHAWBUYATbHO U

B IpymIe.

METAIIPEIMETHBIE PE3YJIbTATBI

I[To3HaBaTe/IbHBIE YHUBEPCAIBHEIE yueOHbIe AeiiCTBYA

Ba3oBble loruyecKue JeHCTBUS:

BLISIB/IATh M XapaKTepU30BaTb CYIL[eCTBEHHbIe TPU3HAKKM MaTeMaTUUecKuX OOBLEeKTOB,
TOHSTUW, OTHOILIEHWH MEX]y T[OHATUSIMU, (OPMYIMPOBaTh OIpefe/ieHus TOHSATHM,
yCTaHaB/IMBaTh CYIIIECTBEHHBIA TIPU3HAK K/IaCCU(HKAIMM, OCHOBaHUS [y 0000IeHus u
CpaBHeHUsI, KpUTepUU TTPOBOAMMOTrO aHa/ln3a;

BOCIIPUHUMATh, (OPMY/IMpPOBAaTh W TPeoOpa3oBbIBaTh CYXKIEHHS: yTBepAUTe/bHble U
oTpUlLIaTe/IbHbIE, e[UHUYUHbIe, YaCTHBIE U 001i[1e, YC/IOBHBIE;

BBbISIB/IATh MaTeMaTHUeCKHe 3aKOHOMEDHOCTH, B3aMMOCBSI3M W MPOTHUBOpeursi B (hakTax,
JNAHHbIX, HAOMIOIEHUSIX W  YTBEPXKAEHUSX, TIpejjiaraTb KPUTEPUH Il BBISABJIEHUS
3aKOHOMEpHOCTel ¥ MPOTHBOPeUHnii;

JiefiaTh BBIBOZABI C HCIOb30BAaHWEM 3aKOHOB JIOTUKH, AeJYKTUBHBIX U WHIYKTUBHBIX
YMO3aK/TI0UeH!, yMO3aK/IFoueHuH 10 aHa/IoTUu;

TIPOBO/IUTH CAMOCTOSTEHHO /I0Ka3aTelhCTBAa MaTeMaTUUeCKHUX yTBep)KAeHui (TipsiMbie U
OT TIPOTHMBHOTO), BBICTPAMBATh AapryMEHTAl[UI0, TPUBOAUTL TPUMEPbl W KOHTPIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CY>KJIE€HUSI U BBIBO/IbI;

BbIOMpaTh Crocob pelleHusi yueOHOW 3ajaud (CpaBHMBATb HECKOJIBKO BapHAHTOB
pellieHus], BbIOMpaTh Hauboee TOAXOASIMM C YYETOM CaMOCTOSITE/IbHO —BbIJ€/I€HHBIX
KpUTEepUEB).

Ba3oBbie Mcc/ieioBaTe/ILCKIE [JeCTBUSA:

HCTI0JTb30BaTh BOTIPOCKHI KaK MCC/IeJOBaTe/IbCKU MHCTPYMEHT MO03HaHusl, (OPMY/IUPOBATh
BOTIPOCHI, (DUKCUPYIOIIMe TPOTHBOpeure, MpobsjemMy, ycTaHaB/IMBaTh HCKOMOe W [JaHHOE,
(hopMHUpOBATh TUITOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

MPOBO/IUTh  CAMOCTOSITE/IbHO  CIJIAHWPOBAaHHBIA ~ JKCMIEPUMEHT, HUCC/IeIOBaHUe — T10
YCTaHOBJIEHUIO 0COOeHHOCTell MaTeMaTUUecKOoro OO0beKTa, SIBJIeHWs, TIPOLIeCCa, BbISB/IEHUIO
3aBUCUMOCTEMN MeXKAy 00beKTaMu, IBJIeHUsIMU, TIPOL[eCCaMU;

CaMoCTOsITe/ILHO (hOpMY/TUPOBaTh 0000IIeHNsT U BBIBOJIBI 110 pe3y/IbTaTaM MPOBeEHHOTO
HaOJTIO/IeHNs1, UCC/IeZIOBaHUs, OLIEHUBATh JOCTOBEPHOCTD TOTYUYeHHBIX Pe3y/IbTaToB, BBIBO/IOB U
060011[eHUT;

TIPOrHO3UPOBaTh BO3MOKHOE pPa3BUTHeE MPOIIeCca, a TakyKe BbIIBUTATh TPEATIONI0KEHUS O
ero pa3BUTHH B HOBBIX yC/IOBUSIX.

Pa6ora c uHdopMmarimeii:

BBISIB/IATh Je(UIUTEI UHPOPMAIL[UH, JAHHBIX, HEOOXOJUMBIX /11 OTBETAa Ha BOIIPOC U /ISt
pelLleHNs 3a/jauy;

BbIOMpaTh WHGOpPMAlMI0 W3 WCTOUHWUKOB Ppa3/MUHBIX THIIOB, aHAJU3UPOBATh,
CUCTeMaTU3UPOBAaTb U WHTEPIIPETUPOBaTb MHGOPMAIMIO Ppa3UUHBIX BUAOB U  (HopMm
TIpe/ICTaB/IeHusI;



CTPYKTypUpOBaTb  MHGOpMaLMio, TpeJCTaBlsATh €€ B pasiuuHbIX  (opMmax,
WJUTIOCTPYPOBaTh rpaduuecky;

OlLleHMBaTh HAaJEXHOCTh MH(OpPMaLMM [0 CaMOCTOATeNbHO C(OPMY/IMPOBaHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHbIe YHUBEPCA/IbHbIE yueOHble AeiicTBIs

OO61menmue:

BOCTIDHHUMAaTh U (DOPMYIMPOBATh CY)KIEHHUS B COOTBETCTBHM C YCIOBUSMH U L{eJISIMA
o01IieHus], SICHO, TOYHO, IPaMOTHO BBID&KaTb CBOIO TOUKY 3DPEeHHs] B YCTHBIX M MHUCbMeHHBIX
TeKCTaxX, [jaBaThb TIOSICHEHHS 110 XOJy pelleHus 3a/aud, KOMMEHTHUDPOBAThH IOyYeHHbIH
pe3y/bTar;

B Xofie 00CyKZeHHsI 3aZiaBaTh BOIMPOCHI 10 CYIECTBY 00CYK/JaeMoW TeMbl, Mpo0JieMbl,
peliaeMoli 3aJaud, BbICKA3bIBaThb H/eM, HalleJleHHbIe Ha TIOMCK DeIleHHs], COTIOCTaB/STh CBOU
CY)XIEeHUsI C CYXKIeHUsMHU APYTUX YUYaCTHUKOB AMasnora, 0OHapy>KUBaTh pa3/iduve U CXOJCTBO
TO3ULWH, B KOPPEKTHOU (hopMe GOpPMyTUPOBAThH Pa3HOT/IACHSs], CBOU BO3Pa’KeHUST;

MPe/ICTaB/IATh pe3y/bTaThl DeIleHusl 3ajlaud, SKCIepuMeHTa, WCCIeJOBaHUs, IPOEKTa,
CaMOCTOSITe/IbHO ~ BbIOMpaTh (OpPMaT BBICTYIUIEHHWSI C Y4YéTOM 3afad TIpe3eHTalud |
0Cco0eHHOCTeH ayUTOPHH.

PerynsSTUBHBIE YHUBEPCA/IbHEIE YUeOHbIe JeHCTBUS

Camoopranusarysi:

COCTaB/IATh TUIaH, aJTOPUTM PpeIIeHWs 3afayd, BbIOMpATh CIOCO0 pelieHusi C yYETOM
VMEIOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHDOBAaTh U KOPPEKTHPOBATh
BapHaHThI pellieHu C yUéTOM HOBOM UH(OPMAaLUH.

CaMOKOHTPOJIb, 3MOLIMOHA/ILHBIA UHTE/I/IEKT:

B/IaZIeTh HaBBbIKaMH TI03HaBaTe/bHOW pedieKCUM KaK 0CO3HAHUSI COBEpIIIaeMbIX /1eHCTBUM
Y MBICJIMTE/NIbHBIX TIPOLIECCOB, WX pe3y/bTaToOB, BaZieTb CriocobaMu CaMOMNpOBEpKH,
CaMOKOHTPOJIs TTPOL[ecca U pe3y/ibTaTa pellieHHsi MaTeMaTHUeCKOU 3a/jauu;

MpeJBUIeTh TPYJHOCTH, KOTOpPbIe MOTYT BO3HUKHYTh IPH PEIIeHWH 3a/laud, BHOCHUTh
KOPPEKTHUBBI B /IeSITEJTbHOCTh HA OCHOBE HOBBIX OOCTOSITE/ILCTB, AAHHBIX, HAWJEHHBIX OLIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIEHWBaTh COOTBETCTBUE pe3y/bTaTa LieTd W YCJIOBUSAM, OOBSICHATH TIPUUMHBI
JOCTYDKEHUSI WM HEeJOCTWKEHWs] pe3y/bTaToB [esTebHOCTH, HaXOAWUTh OIIMOKY, /laBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecCTHas1 AesTe/IbHOCTD:

MOHUMAaTh M WCIO/b30BaTh MPEUMYIIeCTBa KOMaH/AHOW W MHIWUBUIYaIbHONW pabOThI TIpU
pellleHNH y4yeOHBIX 3a/la4, TPUHUMATh IieJlb COBMECTHOW [esITe/IbHOCTH, TIIaHUPOBATh
OpraHM3aljii0 COBMECTHOM paboThl, pacrpefiesiaTb BUABI PabOT, J0rOBapuBaThCs, 0OCYKIATh
TIPOLIeCC U pe3yJibTaT paboThl, 0600111aTh MHEHUST HECKOJTBKUX JIFO1el;

yuacCTBOBaTh B TPYIIOBBIX Gopmax paboTel (00CYyKaeHWs, 0OMeH MHEeHWUM, «MO3TOBbIE
IITYPMbI» W WHBIE), BBITIOJHATH CBOK YacTh pabOThI M KOODAMHUPOBATh CBOW JI€HCTBUS C
JPYrMMH ujieHaMd KOMaH[Ibl, OIleHHWBaTb KaueCTBO CBOEro BK/aZia B OOLMI TIPOJYKT IO
KpUTepusiM, chOopMY/IMPOBaHHBIM YYaCTHUKAaMH B3aUMOZelCTBUS.

I[MPEAMETHBIE PE3YJIBTATBI



K xoH1y obyuenuss B 10 knacce oOydaromiyiicsi NMOAyYUT Crefyroliye IpeJMeTHbIe
pe3y/bTaThl 10 OT/eNbHBIM TeMaM paboueii porpamMMbl yueOHOTO Kypca «Asrebpa ¥ Hayasa
MaTeMaTUueCcKOro aHaiv3an:

Uuicna ¥ BBIUMC/IEHUS:

CBOOOZIHO OTepHpOBaTh MOHATHSMU: pallMOHAaNbHOEe YKMC/I0, OeCKOHeuHast reproiryecKast
npo0b, TIPOLIEHTHI, MppaljMOHAIbHOE YKMC/I0, MHOKECTBA PAallMOHATbHBIX M [1eMCTBUTETbHBIX
yucesl, MOJYJIb eICTBUTE/IbHOTO YMCIIa;

NIPUMEHSTh Jpo0Y U MPOLIEHTHI [/ pellleHus IIPUK/IaJHbIX 3a/jau U3 pas/MyHbIX OTpaciiei
3HaHWM U peanbHOM >KU3HU;

MPUMEHSTh TPUOKEHHBIE BBIYUCIEHUS, TIPAaBUIA OKPYIJIeHWs, TIPUKUAKY M OLIeHKY
pe3yJsibTaTa BbIUMCIEHU;

cBOOOZIHO oOMepupoBaTh IOHSTUEM: CTelleHb C Le/IbIM TI0KasaTeseM, MCI0Ib30BaTh
NOJXOAALLYI0 (POPMY 3alMCH JIeHCTBUTE/IbHBIX UMCesl [/ pelleHUss NPakTUYeCKUX 3ajad u
TipeJiCTaB/IeHUs JJaHHBIX;

CBOOOZIHO OTIePUPOBATh TIOHATHEM: apU(pMeTHUeCKUI KOPeHb HaTypabHOM CTereHw;

cBOOOZIHO OTIepPHPOBATh MIOHSTHEM: CTeleHb C pallOHaIbHBIM IT0Ka3aTenem;

cBOOOZIHO oOrepupoBaTh MOHATUSMH: JIOTAPU(M UYWC/IA, [EeCATHUHble U HaTypasbHble
Jorapugmsi;

CBOOOZIHO OMEpUpOBaThb TOHSATUSMH: CHHYC, KOCMHYC, TaHT€HC, KOTAaHTeHC UYHC/IOBOTO
apryMeHTa;

OI1epUpOoBaTh MOHATUSMU: aPKCUHYC, apKKOCUHYC U apKTaHI'eHC YUCI0BOTO apryMeHTa.

YpaBHeHUs U HepaBeHCTBa:

CBOOOJHO  OmMepupoBaTh  TOHSATUSIMU:  TOXKJECTBO,  ypaBHeHHe,  HepaBeHCTBO,
PaBHOCHU/IbHBIE YDABHEHUS U YpaBHeHUsI-C/1e/|CTBUS], PABHOCU/IbHbIe HEPaBEHCTBa;

MPYMEHSATh pa3/MyHble MEeTOZbl pelLleHHsl PpaljMOHaIbHBIX W /IPOOHO-pAl[MOHATBHBIX
ypaBHEHUA, IPUMEHSTb MeTO/, MUHTepPBaJIOB /i/Isl pellieH!s] HePaBeHCTB;

CcBOOOJIHO OTeprpoBaTh TMOHSATUSIMU: MHOTOU/IEH OT OJHOW IepeMeHHON, MHOrousieH C
LenbIMA KO3 ULIMeHTaM{, KOPHUM MHOIOY/leHa, NpUMeHSTb [e/leHhe MHOrouwleHa Ha
MHOIO4/IeH C OCTaTKOM, TeopeMy be3y u Teopemy Buera f/151 pelieHus 3azay;

CBOOOJJHO ~OMepupoBaTh TOHSATUSAMU: CHUCTeMa JIMHEeWHBbIX YypaBHEHWH, MaTpula,
onpejieMTeslb MaTpulbl 2 X 2 W ero reoMeTpUUYeCKHWW CMBIC/A, MCIO/b30BaTh CBOWCTBa
orpejieniTenst 2 X 2 171 BBIUMC/IEHUS] €r0 3HaueHUsl, IPUMEeHSTh OIpeJie/ITe/u /ISl pelleHurs
CUCTeMbl JIMHENHBIX YpaBHEHW, MO/|eMpOBaTh peasibHble CUTYallMd C TOMOLbH CUCTeMbI
JIMHEVHBIX YpaBHEHWM, WCCe0BaThb TIOCTPOEHHble MOZE/Nd C TIOMOLIbI0 MaTpul] U
orpezieivTesneld, MHTEPIIPETHPOBATH [OyUYeHHbIN pe3y/bTarT;

WCTIO/Ih30BaTh CBOMCTBA JIEMCTBUI C KOPHSIMU /1J1s1 Ipeo0pa30BaHUsI BbIPa)KEHUH;

BBINOJIHATH ~ MPeo0pa30BaHUsl UMC/IOBBIX  BBIPDAKEHWH, COZIepKALMX CTereHd C
paLMoHabHBIM TT0Ka3aTesneM;

WCTO/Mb30BaTh  CBOWCTBA JorapupmoB s TipeoOpa3oBaHUsi  JIOrapupMUUecKUX
BbIpa)KeHUM;

cBOOOZHO  OmMepupoBaTh  TOHATUSMH:  HWppaliOHajbHbIe,  TIOKa3aTe/lbHble |
norapupmMUuecKre ypaBHeHHs, HAXOUTh UX pelleHHtsl C MOMOIIbI0 PaBHOCU/IbHBIX TMepexo/ioB
WIH OCYLLeCTBJISI1 IPOBEPKY KOPHel;

MPUMEHATh ~ OCHOBHblEe  TPUTOHOMeTpHUeckue (opMysibl  Ansi  1ipeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPayKEHU;



CcBOOOJTHO OTepUpOBaTh TOHSATUEM: TPUTOHOMETPUUECKOe ypaBHEHUe, TPUMEHSITh
HeoOXozmMble (hOPMYJIbI /IJIs1 PEIIeHUs] OCHOBHBIX TUIIOB TPUT'OHOMETPUUECKUX YPaBHEHUH;

MOZIeTMpOBaTh peajlbHble CHUTYalMd Ha $3blKe anreOpbl, COCTAaB/SATh BLIPAYKEHMUS,
ypaBHEeHUs], HepaBeHCTBAa 110 YCJIOBHIO 3a/laud, WCCAe0BaTh TIOCTPOEHHbIe MOJeNu C
WCTIO/Ib30BaHUEM arirapaTa anreopbl.

®yHKIMM U rpaduKu:

CcBOOOJTHO OTIEpUPOBATh TMOHATUAMHU: (YHKIMS, CIOCOOBI 3a/jaHUs (PYHKIMH, B3aUMHO
obpaTHble (QYHKIMM, KOMMO3ULIMS (DYHKUMMA, rpaduK GYHKIUMHM, BBLITIOIHATH 371eMeHTapHbIe
ripeoOpa3oBaHus rpadUKoB (PyHKIINI;

cBOOOZHO OTepUpoBaTh TMOHSATUSAMH: 00/1aCTh OMpe/ie/leHUsT U MHOXKeCTBO 3HAueHUi
dbyHKIMY, HYMU QYHKLIWN, TPOMEXXYTKH 3HAaKOTIOCTOSTHCTBA,;

CcBOOOJTHO OTEepPUPOBATh TMOHATUSMU: UYETHble U HeuéTHble (QYHKIUH, TepuoJudecKre
(yHKUMY, TIPOMEXYTKM MOHOTOHHOCTH (YHKLAH, MaKCUMyMbl U MUHHUMYMBI (YHKLIWH,
HanOoJblllee ¥ HaUMeHblllee 3HaueHre PYHKIMU Ha TTPOMEXKYTKe;

CcBOOOJTHO OTIEPUPOBATh MOHATUSMU: CTereHHass (YHKIMS C HaTypaJbHbIM M LIe/IbIM
rokasaresieM, rpauK cTerneHHOW (YHKIMM C HaTypalbHbIM U LieJibIM TOKasaTesneM, rpaguk
KOPHSI N-01 CTereHu KakK yHKI[MK 00paTHOM CTeTleH! C HaTypa/ibHbIM TI0Ka3aTeseM,;

OTIepUpOBATh TIOHATHSAMM: JIMHeWHasi, KBaJpaTHuHas W JApoOHO-7MHeHHas (QYHKIUH,
BBITIO/THATB 3/IeMeHTapHOe MCC/lefloBaHKe U MIOCTPOeHre UX rpapuKoB;

CcBOOOJTHO OTIEpUPOBATh TIOHATUSIMM: TMOKa3aTe/ibHasi W Jiorapudmuueckasi GyHKLUWAU, UX
CBOICTBa U rpadyKH, UCI0/Ib30BaTh UX rPa(UKM [/1s1 pellleHrs ypaBHEeHUH;

CBOOOZIHO OTEpUpOBaTh TOHSTUSIMUA: TPUTOHOMETPUYECKasi OKPY)KHOCTb, OIpeZie/ieHHe
TPUTOHOMETPUUECKUX (YHKIMM UHMCIOBOTO apryMeHTa;

WCI0/1b30BaTh TrpaduKyd (QPYHKUMNA A7 UCCAel0BaHUsl MPOLIeCCOB W 3aBUCHMMOCTeN TpuU
pellleHnH 3a/jau U3 JPYruX yueOHBbIX TIPeMETOB W peasbHOW JXKM3HM, BbIpa)kaTh (OpMYyIaMu
3aBUCUMOCTH MeXXIy BeJTMUMHAMU;

Hauasia MaTeMaTHUeCKOro aHa/mm3a:

CcBOOOJTHO OTIepUPOBaTh MOHATUSIMU: apudMeThUecKass U reoMeTpruyecKasl TIPOTPecCHs,
OeckoHeuHO yObIBaroIllasi TeOMeTpUUecKasi POrPeccysl, IMHEWHbIM U SKCITOHEHI[UaTbHBINA POCT,
(hopMyna CIOXHBIX TIPOLIEHTOB, UMETh TpeJiCTaB/ieHre 0 KOHCTaHTe;

MCTI0/Tb30BaTh MPOTPeCCUU [Jisl PellieHHsl peaslbHbIX 3a/iau MPUK/IaZHOT0 XapaKTepa;

CcBOOOJHO  OTepuUpoBaTh  TIOHATHSIMH:  TIOC/TIe[0BaTe/IbHOCTb,  CHOCOOBI  3a/laHUs
10C/IeIOBaTe/TbHOCTEH, MOHOTOHHBIE M OTPaHUUEHHbIE TI0C/Ie/J0BAaTeIbHOCTH, TIOHUMATh OCHOBBI
3apoXK/IeHUsT MaTeMaTHYeCKOro aHaiM3a Kak aHamm3a 0eCKOHeUHO MarlbiX;

CcBOOOZHO OMepHpoBaTh TOHATUSIMM: HerpepbiBHbIE (DYHKIIMM, TOUKW pa3pbiBa rpaduka
(dhyHKI[UM, aCUMITTOTHI TpadrKa HyHKLUY;

CcBOOOJTHO OIMEpPHpOBATh TIOHATHEM: (DYHKIMs, HeTNpepbiBHas Ha OTpe3Ke, TMPUMEHSTh
CBOMCTBA HeTpephIBHBIX (YHKIIWH [I7Is pellieHus 3a/1ay;

CcBOOOZHO oOmepupoBaTh TOHATHSMHU: TepBasi U BTOpas IIPOM3BOJHBIE (YHKIIUH,
KacaresbHasi K rpaduKy (pyHKLIUY;

BBIUMCJIATh TIPOM3BOJHBIE CYMMBbI, TPOU3BE/I€HUs, YACTHOTO U KOMITO3UIMA [JBYX
(byHKI[UH, 3HaTh MPOU3BO/IHbIE 3/IeMeHTapHBIX (YHKIIHM;

WCTIO/Tb30BaTh reOMeTpUYeCKU U GU3NUeCKrii CMbIC/T IPOU3BOHOM [I7Isl pellieHUs 3a/jau.

MHosKecTBa U JIOTHKA:

CcBOOO/THO OTTEPUPOBATH MOHSATUSIMUA: MHOKECTBO, OTIepaliiy HaJl MHOXKeCTBaMH;



VICTI0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arrapar Jijisi ONrcaHusl peabHbIX MPOLIECCOB
Y SIBJIEHUH, TIPU PeIlieHnH 3a/iay U3 PYTUX yueOHbIX TIPeIMeTOB;

cBOOOZHO OMepUpoBaTh TOHSTUSIMU: OTpejie/ieHre, TeopeMa, ypaBHEHHe-C/ie/ICTBUE,
CBOWMCTBO MaTemMaTH4yecKoro oOBeKkTa, [0Ka3aTelbCTBO, pPABHOCW/IbHBIE ypaBHEHHs U
HepaBeHCTBa.

K koniy obyuenuss B 11 Kmacce oOyd4arOI[UHACS TIOIYUUT CAeAyIOIIUe TMpeJMEeTHbIe
pe3y/bTaThl 110 OTAE/NbHBIM TeMaM paboueil MporpaMmbl yueOHOTro Kypca «Auirebpa ¥ Hauaia
MaTeMaTHh4YeCcKOoro aHauu3an:

Uuicna ¥ BBIUMC/IEHUS:

cBOOOZHO OMEepUpOBaTh TIOHATUSMH: HATypajJbHOE W Iefloe YKC/I0, MHOXeCTBa
HaTypa/IbHbIX U LieJIbIX YMCeJsl, UCI0J/Ib30BaTh MPU3HAKKU JeJMMOCTH Lesbix urcesn, HOJ u HOK
HaTypaJIbHbIX UMCes JJIs1 pellleHus 3a7a4, IPUMeHsATh airoput™ EBkna;

cBOOO/THO OTepUpOBaTh MOHATHEM OCTaTKa M0 MOJYJII0, 3aMMChIBaTh HAaTypabHbIE UKMC/Ia
B Pa3/IMUHBIX MO3ULIMOHHBIX CUCTEMaX CYMC/IeHUS;

CBOOOZIHO OTEpUPOBATh TOHSTHUSIMUA: KOMIUIEKCHOE UHMC/I0 U MHOXXEeCTBO KOMITJIEKCHBIX
yKCeJI, Mpe/ICTaB/IATh KOMIUIEKCHBIe UKC/a B ajreOpanyeckoi U TPUTOHOMETPUYeCKou dopme,
BBINOJIHATE apUpMeTHUeCcKHe orepalydy C HUMH U 300pakaTh Ha KOODJUHATHOM TIJIOCKOCTH.

YpaBHeHUs U HepaBeHCTBa:

cBOOOZHO  OmMepupoBaTh  TIOHSATUSMH:  WppalMOHa/bHBIE,  TIOKa3aTe/lbHblE U
norapu@mMuueckre HepaBeHCTBa, HAXOAUTDb UX pelleHus C TTIOMOILbI0 PABHOCUI/IbHBIX N1€PEeX0/I0B;

OCYIL[eCTBJISATE OTOOP KOPHEH MpH pellieHu TPUTOHOMETPUUYECKOTO YPaBHEHHS;

CcBODOOZHO OIEepUpOBaTh TIOHSATHEM TPUTOHOMETPUUECKOe HepaBeHCTBO, TPUMEHSITh
HeoOXoiuMbIe (POPMYIIbI [I/Is pELlIeHUs] OCHOBHBIX THTIOB TPUTOHOMETPUUYECKUX HEPABEHCTB,;

CBOOO/THO OTI€PUPOBAaTh MOHSATHUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHWM U HEPABEHCTB,
PaBHOCUJTbHbIE CUCTEMbI U CUCTEMbI-CJ/Ie[ICTBUSI, HAXOAUTD pPellleHHs] CUCTeMbI U COBOKYITHOCTeMH
palMOHa/lbHbIX, WPPALMOHA/IbHBIX, TI0Ka3aTeJbHbIX U JorapuMUUeCKUX ypaBHeHUM U
HEepaBeHCTB;

pelllaTh  paljMOHa/bHble, WppaLMOHA/IbHbIe, T[l0Ka3aTenbHble, JjorapudMuueckie U
TPUTOHOMEeTPUYEeCKHe ypaBHEHUS] M HePaBeHCTBa, CoZiepyKallivie MO YN U NapaMeTpsbl;

TIpUMEHSTh rpadrueckre MeTO/bl JJ/1s1 pellieHus] ypaBHEeHHWI U HePaBeHCTB, a TakKXKe 3ajjau
C mapaMeTpaMu;

MO/Ie/IUPOBaTh peajibHble CUTYyal[u Ha s3bIKe anreOpbl, COCTAB/ATH BbIPAaXKEHUS,
yYPaBHEHUsl, HEPAaBEHCTBA M MX CHUCTEMBbI IO YCJOBUIO 3a/aud, WCCAe[0BaTh MOCTPOEHHbIe
MO/IeJIv C MCTI0/Ib30BaHKEM arirapara aareOpbl, UHTePIPeTUPOBAaTh MOTyueHHbIN pe3ysibTarT.

dyHKipM U rpadukm:

CTPOUTH TPapUKH KOMIMO3ULIMU (DYHKIMN C TOMOL[LI0 3/IeMEHTapHOTO MCC/Ie[ilOBaHUS U
CBOMCTB KOMITO3ULIMH ABYX (PYHKLIUA;

CTPOUTb TeoMeTpHUyecKre o00pa3bl ypaBHEHHWN W HepPaBeHCTB Ha KOOPAMHATHOMN
TIJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH TIOHATUIMU: TPAaUKH TPUTOHOMETPUUECKUX ()YHKITHIA;

TPUMeHSITh PYHKLIUU JJis1 MO/Ie/TUPOBAHUS U UCC/IeIOBaHMs PeabHbIX MPOLIECCOB.

Hauana MaTemaThueckoro aHaiusa:

VICTI0/Ib30BaTh TPOU3BOJHYIO [Ji MCC/Ie[oBaHWS (QYHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXOJUTb HauOo/IbIIIee ¥ HaMeHblIlee 3HaUeHUs1 PYHKIUY HelpepbIBHOM Ha OTPe3Ke;



WCTIO/Tb30BaTh TPOW3BOJHYIO /Il HaXOX/IeHUs] HaW/Iyulllero pelleHusi B MPUK/IaJHbIX, B
TOM YKC/Ie COLIMaIbHO-5KOHOMUYECKHX, 3ajayax, [ OrpefiesieHHsi CKOPOCTM U YCKOpeHHUs
riporjecca, 3aiaHHoro (opMy/oi Ui rpagukom;

CcBOOO/THO OTIepUPOBATh MOHATHUSMU: TIepBOOOpa3Hasi, oripe/ie/IeHHBIA UHTerpal, HaXOAUTh
nepBooOpasHble 371eMeHTapHbIX (YHKLMNA W BBIUMCIATH WHTerpan 1o ¢opmyne HbroToHa-
JleiiOHMIIA;

HaXOJUTh TUIOLA/IA TUVIOCKUX (UTYP U 0OBEMBI TeJT C TIOMOIIBI0 UHTErpasa;

UMeTb TIpe/iCTaB/ieHe O MaTeMaTh4ecKOM MO/Ie/IMPOBaHUM Ha TIpUMepe COCTaBJIeHUs
mvddepeHIMaTbHBIX YpPaBHEHUM;

pelliaTh MpUK/IaJHbIe 33[jaud, B TOM UKC/e COLMaTbHO-3KOHOMUUECKOTO U (PU3NYeCcKOoro
XapakTepa, Cpe/ICTBAMU MaTeMaTHUyeCKOro aHaaus3a.



TEMATUYECKOE ITNIAHUPOBAHUE

10 KITACC
KommyecTBo yacoB OJeKTPOHHbIE
Ner/nm  HaumeHoBaHMe pa3/ie/ioB U Te€M IPOrpaMMBbI KontposeHele  IIpakTyeckue (papposEre)
Bcero obpasoBare/bHbIE
paboThI paboThI pecypes
MHO>XeCTBO [1eMCTBUTE/IbHBIX UMCel.
1 MHorousieHsl. PaijuoHanbHble ypaBHeHUsI U 24 1
HepaBeHCTBa. CHUCTeMbI JIMHEMHBIX
ypaBHeHUH
5 ®dyHkMK ¥ rpaguku. CreneHHasi GyHKLUSA C 1 1
L{e/IbIM T10Ka3aTesiemM
3 ApudmeTnueckuii KOpeHb N-0l CTeTeHH!. 15 1
VppalioHanbHble ypaBHeHUs
4 [TokazaTenbHasi GyHKUMS. [Toka3aTenbHbIE 10 1
ypaBHEeHUs
5 Jlorapugmuueckas QyHKLHSI. 18 1
Jlorapugmuueckue ypaBHeHUs!
5 TpuroHomeTprueckue BbIpaKeHUs U 99 1
ypaBHEHUs
[ToceoBaTe/ILHOCTH U IPOIPeCCUU 10 1
HenpepsiBHble GyHKMK. [IponsBoaHas 20 1
9 HOBTOPEHI/IE, 0000111eHMe, cCUCTeMaTU3aIus c 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KommyecTBo yacoB OJeKTPOHHbIE
Ner/nm  HaumeHoBaHMe pa3/ie/ioB U Te€M IPOrpaMMBbI KoutpossHeie  IIpakTuyeckue (tpadppossie)
Bcero obpasoBare/bHbIE
paboThI paboThI pecypest
1 I/ICCHe,ZLOBaHI:Ie (GyHKLMH C TIOMOIIBIO 29 1
TIPOU3BOHOMN
2 [TepBooOpa3Hast ¥ UHTerpal 12 1
3 'paduku TpUroHOMeTpUUeCKUX (QyHKLIUH. 14 1
TpuroHomeTpuueckre HepaBeHCTBA
4 VppaijoHasnbHble, TTOKa3aTe/lbHbIe U 94 1
JorapupmMuuecKre HepaBeHCTBa
KowmriiekcHble unciia 10 1
HarypasbHble U 1jesible yuciia 10 1
CucTeMbl paliMOHaIbHbBIX, NPPALOHATBHBIX
7 TOKa3aTebHbIX U TorapuhMAUeCcKUX 12 1
ypaBHeHUM
8 3azsauu € napamMeTpamMu 16 1
9 HOBTOPEHI/IE, 0000111eH1e, CUCTeMAaTU3aIUsS 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







I[TIOYPOYHOE ITJTAHUPOBAHUE

10 KITACC
KommyecTBo yacoB DJIeKTPOHHbIE
Ne ara H(pOBLIE
/1 Tewa ypoxa Bcero Konmporweste  Tlpaxtaeckne 'fI[BytIEHI/ISI ](-)IGS;;OBaTEI[bI{bIE
paboThI paboThI pecypes:
1 MHokecTBO, orepaLyy HaJ MHOXKeCTBaMU 1 1
WX CBOICTBa
2 Huarpammel Ditiepa-BeHHa 1
3 [TprMeHeHMe TeOPeTUKO-MHOKeCTBEHHOTO 1
arrapara /iJisi pelieHusi 3aay
PaumioHanbHbie urcia. OObIKHOBEHHbBIE U
4 JecTUUHbIe JPOOH, TIPOLIEHTHI, OeCKOHEUHbIe 1
riepuoAuyeckre 1pobu
ParmonanbHble yncia. OOBIKHOBEHHBIE U
5 JIeCITUUHBIE POOH, IPOLIEHTRI, OECKOHEUHbIe 1
riepuoAuyeckre 1pobu
5 [TpumeHeHMe ApoOel U IPOLIEHTOB ISt 1
pellieHus MPUK/IaJHbIX 3a/au
- [TpumeHeHwMe Apo0Oeli 1 TIPOLIEHTOB [Ist 1
pelleHust TIPUKJIa/IHBIX 3a/1a4
8 [HencrBuTenbHble unciia. ParjyoHanbHble U 1
vppalloHaIbHbIe Unciia
9 ApudmeTrueckue oreparum C 1
JleCTBUTE/IbHBIMU UMC/IaMy
10 Mogynb 1eMCTBUTEILHOTO YKUC/Ia U ero 1

CBOICTBa




11

12

13

[TpubmKEHHBIE BBIUMC/IEHUS, TIPaBU/Ia
OKpYTJIeHUs1, NIPUKK/KA U OLleHKa pe3yJibTara
BBIUMC/ICHUN

OcHOBHbIE MeTO/Ibl pelleHus LeNbIX U
JIpOOHO-paLMOHATBHBIX YPaBHEHUN U
HepaBeHCTB

OcCHOBHBIE METO/bI pelieHud LeJ/IbIX 1

JIpOOHO-palMOHATBHBIX YPaBHEHUN U
HepaBeHCTB

14

OCHOBHBIE METO/IbI pelleHus LieJIbIX U
JIpOOHO-palMOHA/TBHBIX YPaBHEHUN U
HepaBeHCTB

15

16

17

MHorousneHsbl OT OJJHOM MlepeMeHHOM.
[eneHnue MHOro4jieHa Ha MHOTOUJIEH C
ocraTtkoM. Teopema be3y

MHorousieHbl € LieJbIMUA Ko3hduliieHTaMu.
Teopema Buerta

PerieHne cucTem JIMHEMHBIX YpaBHEHUH

18

19

20

Pelienve crvcrteM TMHENMHBIX ypaBHEHUN

Marpuija cucTeMsl JIMHEWHBIX YDAaBHEHUN.
Onpepnenvrenb MaTpULIbI 2X2, €ro
reoMeTpUYeCKU CMbIC/ U CBOUCTBA;
BBIUMCJIEHHUE er0 3HaYeHUsI

Ornpesenivtesib MaTpULibl 2X2, ero

reoMeTpUUYeCKU CMbIC/T U CBOUCTBA;
BbIUMCJ/IEHUE er0 3HaUeHUsI

21

[IprMeHeHue oripesiesidTeNs1 AJisl pelleHust
CUCTEeMbI JIMHEWHbIX YpaBHEHUU




22

23

PerteHyie npuknagHbIX 3a7au C IOMOILIBIO
CUCTeMBI JINHEHMHBIX YPaBHEHUMN

PerieHure NMpUKIagHbIX 3a7jau C TIOMOIIBIO
CUCTEeMbI JIMHEWHBIX YpaBHEHUU

24

KonTtpospHast pabora: "PaijuoHanbHble
ypaBHeHUs ¥ HepaBeHCTBa. CHUCTeMBI
JTUHEeWHbIX ypaBHeHuH"

25

26

27

OyHKIMS, CrIocoObI 3ajaHusT (DYHKITUH.
B3aumMHo o6patHble hyHKIMU. Komosurus
byHKIMH

I'padvik pyHKUMU. DieMeHTapHbIe
nipeobpa3oBaHusi rpaUKoOB (HyHKLIMHA

O6nacThb onpe/esieHUst 1 MHOXKECTBO

3HaueHuM QyHkumu. Hymm pyHKOmu.
[TpoMe)XyTKH 3HaK MOCTOSTHCTBA

28

YéTHble ¥ HeUETHbIe (PYHKLIMK.
[Tepuognueckue pyHkLmU. [IpomexxyTKy
MOHOTOHHOCTH (PYHKLIMU

29

30

31

MakcuMyMbl 1 MUHUMYMBI (DYHKLUH.
Haubobliiee 1 HauMeHblllee 3HaUeHHe
(GYyHKLMY Ha TIPOMEXXYTKe

JIvHeiHas1, KBapaTU4Hasi ¥ APoOHO-
nUHeMHas QyHKUUN

DieMeHTapHOe HCCile/loBaHue 1 TIOCTPOeHre
rpadukoB 3TUX (PyHKLIUN

32

33

OneMeHTapHOe UCC/Ie[0BaHue U NTOCTPOeHNe
rpayKoB 3TUX (PYHKLMN

CremneHs C Ljes1bIM I0Ka3aTesieM. briHom




HrroToHa

CremneHb C 11e/1bIM TIOKa3aTesieM. BuHOM

34 Herotona

35 CreneHHasi GyHKLMS C HATYPaIbHbIM U
LjesIbIM TMoKa3aTesieM. E€ cBoiicTBa U rpaduk

36 KonTponbHas paborta: "CrerneHHast QyHKIHS.
Eé cBoiicTBa u rpaduk”

37 Apudmernyeckuii KOpeHb HaTypa/bHOM
CTereHU 1 ero CBOMCTBA

38 Apudmernyeckuii KOpeHb HaTypa/bHOM
CTereH! U ero CBOKMCTBA

39 [Tpeobpa3oBaHus UKMCIOBBIX BbIDAXKEHUH,
coZlepyKalliX CTereHu U KOPHU

40 [Tpeobpa3oBaHus YKMCIOBBIX BhIpayKeHUH,
coZlep>KalluX CTereHu U KOPHU

41 [Tpeobpa3oBaHus UMCIOBBIX BbIpaXKEHUH,
CoJieprKalluX CTereHu U KOPHU
NppauronanbHble ypaBHeHYs. OCHOBHbIE

42 METO/IbI PEIIEHUST UPPALIMOHA/IBHBIX
ypaBHEHUM
VppaimonaneHble ypaBHeHUs1. OCHOBHbIE

43 MeTO/Ibl pellleHus] ppaLOHa/IbHBIX
ypaBHEHUM
VppaimonanbHble ypaBHeHHs1. OCHOBHbIE

44 METO/Ibl pellleHHs] MppaLOHa/IbHBIX
ypaBHeHUM

45 PaBHOCU/IbHBIE IEpEXO/bl B PelleHUH

VppaLMOHA/IbHBIX YPaBHEHUI




PaBHOCU/IbHBIE TIEpEXO/bl B PeLlIeHUH

46 VppaLMOHa/IbHBIX YpaBHEHUM

47 PaBHOCH/IbHBIE [Tepex0/ibl B pellleHUH
VppaLOHa/IbHBIX YpPaBHEeHUN

48 PaBHOCHU/IbHBIE TIEPeXO0/ibl B pelleHn!
VppaLMOHa/IbHBIX YpaBHEHUM
CgeoiicTBa u rpadvK KOPHs N-0i CTereHu Kak

49 GbyHKIIMY 00paTHOM CTeTeHH C HaTypalbHbIM
roKasaresem
CgeoiicTBa u rpadvK KOPHS N-0i CTereH! Kak

50 byHKUMY 00paTHOM CTereHH C HaTypalbHbIM
roKasaTesieM
KonTposbHast pabota: "CBoiicTBa 1 rpauk

51 KOpH#I N-0M cTereHy. VippaliioHaibHbIe
ypaBHeHUs"

59 CreneHb C paljMOHa/IbHBIM NTOKa3arteseM U eé
CBOMCTBa

c3 CreneHb C paljiOHa/JIbHBIM TI0Ka3aTesieM U eé
CBOMCTBA

£4 CreneHb € paljuOHa/JbHBIM I0Ka3aTesieM U eé
CBOMCTBa

55 [Toka3arenbHast pyHKLMS, €€ CBOWCTBA U
rpauk

c6 Wcnonb3oBanue rpaduka GyHKLUN A5
pelleHus: ypaBHEHUU

57 Wcnonb3oBanue rpadvka GyHKLMY A5
pelleHus: ypaBHEHUU

58 [TokasaTenbHble ypaBHeHUs1. OCHOBHBIE




MeTO/Ibl pellieHHsI TTI0Ka3aTeIbHbIX YpaBHeHUN

[Toka3zaTenbHble ypaBHeHUs1. OCHOBHbIE

59 . 1
MeTO/bI pellieHus T0Ka3aTe/bHbIX YpaBHEeHUH

60 [TokasarenbHble ypaBHeHUs1. OCHOBHBIE 1
MeTO/bl pellieHusi M0Ka3aTelbHbIX YPaBHEeHUI

61 KonuTponbHast pabota: "IToka3arenbHast 1
dbynkuuys. [TokasaresbHbIe ypaBHeHUS "

62 Jlorapudm uncsa. CBoiicTBa jorapugma 1

63 Jlorapudm urcna. CBolicTBa norapudma 1

64 Jlorapudm uncsa. CBoiicTBa jorapugma 1

65 [ecaTrnyHble U HaTypasibHbIe JIOrapuQMbl 1

66 [ecsiTuuHbIe ¥ HaTypasbHble JI0rapuMbI 1

67 [Tpeobpa3oBaHue BbIpayKeHUH, COJieprKaliyx 1
norapu@msbl

68 [Tpeo6pa3oBaHue BbIpa)KEHUH, COieprKallyx 1
norapuhMbl

69 [Tpeobpa3oBaHue BbIpaXKeHUM, COZleprKallix 1
norapuhMbl

70 Jlorapudmuueckasi GpyHKILIYsI, €€ CBOMCTBA U 1
rpauk

7 Jlorapudmuueckast pyHKLYsI, e€ CBOWCTBA U 1
rpaduk

7 Wcnonb3oBanue rpadvka GyHKLMY A5 1
pelleHus: ypaBHEHUU

7 Wcnonb3oBanue rpadvika QyHKLMY A5 1
pellieHysl ypaBHeHU !

74 Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE 1




METO/Ibl pellieHusI JIorapu(pMUUeCKUX
ypaBHEHUM

Jlorapu@muueckrie ypaBHeHHs1. OCHOBHbIE

75 MeTO/ibl pellieHUst JIorapupMUUeCcKux
ypaBHeHU!

Jlorapugmuueckue ypaBHeHUsl. OCHOBHBbIe

76 MeTO/bl pellieHusi 1orapuMuyecKux
ypaBHeHUH

o PaBHOCU/IbHBIE TTepexo/ibl B pelleHUH
norapupMuueckux ypaBHeHUi

78 PaBHOCH/IBHBIE TTepexo/bl B pelleHUH
norapyuMUuecKrix ypaBHeHUM

79 KontposbHast pabota: "Jlorapudmuueckast
¢dbyHkus. Jlorapupmuueckre ypaBHeHUs "

80 CHHYC, KOCUHYC, TAHT'€HC ¥ KOTaHI'eHC
YMCJIOBOTI'O apryMeHTa

81 CuHHYC, KOCUHYC, TAHT€HC ¥ KOTaHI'eHC
YMCJIOBOTO apryMeHTa

82 ApKCcHHYC, apKKOCUHYC Y apKTaHIe€HC
YMCJIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHUHYC Y apKTaHTeHC
YMCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpY>KHOCTBb,

84 orpefiesieHue TPUTOHOMeTPUUeCKUX (yHKIIUI
YMCJIOBOTO apryMeHTa
TpuroHomeTpuueckast OKpY>KHOCTb,

85 orpeziejieHue TPUTOHOMeTPUUeCKUX (yHKIIUI

YKC/I0BOTO apryMeHTa




86 OcCHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

87 OcCHOBHbIe TPUTOHOMETpUYecKre GopMyIIbl 1

88 OcCHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

89 OcCHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

90 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIp&KEHUM

91 [Tpeobpa3oBaHue TPUTOHOMETPHUYECKUX 1
BbIpa>KeHU

92 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIp&)KEHUM

93 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIpa)KeHU

94 PerieHrie TpUroHOMeTPUUECKUX yPaBHEHUM 1

95 PemieHnie TpUroHOMeTPUUECKHX YPaBHEHUU 1

96 PelieHrie TpUroHoMeTpuYeCKUX ypaBHEHUU 1

97 PerieHre TpUroHOMeTpHUUeCKUX ypaBHEHUM 1

98 PelieHvie TpUroHoMeTpuYeCKUX ypaBHEHUU 1

99 PerieHre TpUroHOMeTpHUUeCKUX ypaBHEHUM 1

100 PelieHvie TpUroHoMeTpuYeCKUX ypaBHEHUU 1
KoHTposibHast pabota: "TpuroHomeTpuyeckre

101 BbIp@)KeHUSI U TPUTOHOMETPUYECKUe 1
ypaBHeHUs"
ITocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHKS

102 riocsiejoBaTe/ibHoOCTe. MeToz, 1
MaTeMaTUueCcKON UHAYKLUN

103 MOHOTOHHBIE U OTpaHUYEHHbIE 1

noc/j1e40BaTe/IbHOCTHU. I/ICTOPI/IH dHaJ/IM3d




0eCKOHPUHO MaJIbIX

104 Apudmertnyeckas mporpeccusi

105 I'eomeTpuueckas nporpeccust

106 BeckoHeuHO yObIBaroIIlasi reoMeTpruecKast
rporpeccust

107 Cymma GecKOHeuHO yObIBaroLIei
reoMeTpUUYeCKON MpOrpeccuu

108 JIvHeWMHbIN U 9KCITOHeHI[MaTbHbIN POCT.
Yucno e. DopMysia C/I0KHbBIX TIPOL|EHTOB

109 JIMHeNHBbIN U SKCMTOHEeHLUa/IbHBIA POCT.
Yucno e. DopMyisia C/I0KHbBIX TIPOL|EHTOB

110 Vicnonib30BaHMe NIporpeccuu Aijsl perueHust
peasibHBIX 3a/,a4 MPUK/IaHOTO XapakTepa

11 KonTponbHas pabora: "[Toc/iejoBaTelbHOCTH
Y porpeccun”

112 HernpepriBHble (GyHKIIMM U UX CBOWCTBA

13 Touka pa3pbiBa. ACUMIOTOTHI rpavKOB
byHKUMM

114 CaoticTBa GyHKIMI HelpepbIBHBIX Ha
oTpe3kKe

115 CpoiicTBa (yHKLMI HelpepbIBHBIX Ha
oTpe3kKe

116 Merto/ MHTepBaoB /1S pellleH!s] HepaBeHCTB

117 Merto/ MHTepBaoB /1S pellleH!s] HepaBeHCTB

118 Merto/ MHTepBaoOB /s pellleHus] HepaBeHCTB

119 [IprMeHeHHe CBOWCTB HelpepbIBHBIX

GbyHKUWHM 17151 pellieHus 3a/a4




[IpumeHeHNe CBOMCTB HelpepbIBHBIX

120 N 1
GbyHKUWH 7151 pellieHus 3aa4

121 [TepBasi 1 BTOpasi MIpOM3BOAHbIe (DYHKLIMU 1

122 Onpe,qeneHHUe, reoMeTpUYeCKUH CMBIC/T 1
TIPOX3BOJHOU

123 Onpe,qeneHHUe, (bu3rueckuii CMbICI 1
IIPOM3BO/IHOU

124 YpaBHeHMe KacaTe/bHOM K rpauky ¢yHKLUN 1

125 YpaBHeHue KacaTenbHOU K rpadrKy QyHKLMU 1

126 [Tpou3Bo/iHbIE 3/1eMeHTapHbIX QYHKLWH 1

127 [Tpou3Bo/iHbIE 3/1IeMeHTapHbIX QYHKLWH 1

198 [Tpou3BozHast CyMMBI, [IPOX3Be|eHUS, 1
YaCTHOTO ¥ KOMIO3ULIMK (YHKIMI

199 [Ipon3BogHasi CyMMBI, TPOU3BeZEeHNS, 1
YaCTHOTO ¥ KOMITO3ULIMK (DYHKLMI

130 [Tpou3BoziHasi CyMMBI, [IPOV3Be/|eHMNS, 1
YaCTHOTO ¥ KOMITO3ULIMK (DYHKLMI

131 KonTtpospHast pabora: "ITpousBosaHas” 1

130 [ToBTOpEHue, 000011eHre, CCTeMaTH3aLs 1
3HaHUU: "YpaBHeHuUs"

133 IToBTOpeHMe, 06001[eH1e, CHCTeMaTH3aI[Us 1
3”HaHuu: "dyHKIMN"

134 WTorosasi KOHTpoO/IbHAsE paboTa 1

135 WToroBast KOHTpO/IbHAsE paboTa 1

136 [ToBTOpeHMe, 060011leH1e, CCTeMaTH3al[1s 1

3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
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11 KJIACC

KommyecTBo yacoB DJIeKTPOHHbIE
Ner/m  Tema ypoka Kontpombable  IIpakTuueckue Aara Lposbie
Bcero u3ydeHuss  0Opa3oBaTe/bHbIE
paboThI paboThI pecypest
1 [TpMeHeHre TPOM3BOHOM K MCC/Ie0BaHUI0 1
(yHKUMM HAa MOHOTOHHOCTb U 9KCTPEMYMBI
5 [TprMeHeHre NPOU3BOHOM K UCC/Ie/JOBaHHIO 1
(yHKI[MII HA MOHOTOHHOCTb M 9KCTPEMYMbI
3 [TpyMeHeHre TPOM3BOJHOM K MCCIe0BaHUIO 1
(yHKUMM Ha MOHOTOHHOCTh U 9KCTPEMYMBI
4 [TpyMeHeHre TPOM3BOHOM K MCCIeJ0BaHUIO 1
(yHKUMM Ha MOHOTOHHOCTb U 9KCTPEMYMBI
c [TprMeHeHre NPOU3BOJHOM K UCC/Ie/JOBAHHIO 1
(yHKLIMK HAa MOHOTOHHOCTb U 5KCTPEMYMBI
5 [TprMeHeHre TPOM3BOJHOM K MCCIeJ0BaHUIO 1
(hyHKL[MH HAa MOHOTOHHOCTb M SKCTPEMYMBbI
Haxox/ieHrie HanOOo/IbIIIeT0 ¥ HAMEHBIIIero
7 3HaueHMs HelpepbIBHOM (PYHKLIMY Ha 1
oTpe3ke
Haxox/ieHrie HanOOJIBIIIETO ¥ HAMEHBIIIer 0
8 3HaueHUs1 HelpepbIBHOM (PYHKLIMY Ha 1
oTpe3ke
Haxox/ieHrie HanOOJIBIIIETO ¥ HAMEHBIIIero
9 3HaueHUs1 HelpepbIBHOM (PYHKLIMY Ha 1
oTpe3Ke
10 HaxosxaeHre HanbOoJIbI1Iero U HauMeHbIIIero 1




11

3HaueHUs HelpephIBHOW (PYHKIMY Ha
oTpe3Ke

HaxosxaeHre HanbOJIbILIeT0 U HAUMeHBIIIero
3HaueHUs HelpephIBHOW (PYHKIMHY Ha
oTpe3Ke

12

HaxoxeHrie HanOOJIBbIIIeT0 ¥ HAMMEHBIIIero
3HayeHUs HelpepbIBHOUM (QyHKLIMY Ha
oTpe3Ke

13

14

15

16

17

[TpuMeHeHVe TPOM3BOJHOM AJ11 HAXO0XKAEeHUs
HaWIyyllero peleHus: B IPUKIaJHbIX
3azauax

[TprMeHeHre NPOU3BOHOM /17151 HAXOXK/€HUS
HaWIyyllero pelleHus: B IPUKIaJHbIX
3afauax

[TprMeHeHNe POU3BOHOM /1/1s1
orpe/iesieHus1 CKOPOCTHU U YCKOPeHUsI
TrpoLiecca, 3alaHHoro (hopMyJ/ioi Uiu
rpaukom

[TprMeHeHNe NPOU3BOHOM /1/1s1
orpe/iesieHus1 CKOPOCTHU 1 YCKOPeHUsI
ripoLiecca, 3alaHHoro (opMyJ/ioi Uiu
rpadukom

Komnosunus pyHKImi

18
19

Komnosunus pyHKLImi

Kommosutusi pyHKLMi

20

21

I'eomeTrpuueckuie 06pa3bl ypaBHeHHH Ha
KOOPJMHATHOM MJIOCKOCTH

'eomeTprueckue 06pa3bl ypaBHeHHH Ha




KOODP/IMHAaTHOM TIJIOCKOCTU

KonrposnbHas pabota: "VccnenoBanue

22 (YHKLIMM C TOMOIIbIO TIPOU3BOJHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBo0Opa3HbIX

24 [TepBooOpa3Hbie 3/1IeMeHTapHBIX (YHKI[HIA.
[TpaBusa HaXxosKZeHHsl epBO0OPa3HBIX

75 [TepBoOOpa3HbIe 3/1eMEHTAPHBIX (DYHKIIHH.
I[TpaBusia HaXxOsKeHHsI TepBO0OPa3HBIX

%6 WuTerpan. 'eomeTpruecKuii CMbICT
VHTerpana

57 Beruuncienue onpezieIéHHOr0 UHTerpasa o
tdhopmyne HetoroHa-JletibHMIa

)8 Brruncnenue onpefienéHHOro UHTerpasa no
tdopmyne HetoToHa-JletibHMIa

79 [TprvMeHeHMe UHTerpasa /sl HaXOXKAeHUs
T/I01a/iel MJIOCKUX (QUTYP

30 [TprMeHeHre UHTerpasa /1151 HaXOXK/IeHUs
00BEMOB TeOMeTpHUUeCKHUX Ter

31 [TpumepsI peleHni AUQQepeHLanbHbIX
ypaBHEeHUM

3 [Tpumepsl pelieHnl AUQepeHLanbHbIX
ypaBHeHUM
MaremaTrueckoe MoJe/IipOBaHue peabHbIX

33 TIPOLIECCOB C MOMOIIbI0 AuddepeHLanTbHbIX
ypaBHEHUH

34 KonTponbHast pabota: "Ileppoobpa3Has v

uHTerpan”




TpuroHomeTtpuueckre GyHKLIMH, UX

35 . 1
CBOICTBa U rpaduKu

36 TpuroHomeTrprueckue (GyHKLIAU, UX 1
CBONCTBa U rpauKu

37 TpuroHomeTtprueckue GyHKLIMH, UX 1
CBOICTBA U rpaduKu

38 TpuroHomeTrprueckue (GyHKLIAU, UX 1
CBOWCTBA U rpaduKu

39 TpuroHomeTtprueckue (GyHKLIAH, UX 1
CBOMCTBa U rpaduku
OT6op KOpHEM TPUTOHOMETPUYECKUX

40 yPaBHEHWH C IOMOLLBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTU
OT160p KOpHel TPUrOHOMeTPUUeCKHX

41 yPaBHEHUH C IOMOLLBIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH
OT160p KOpHell TPUrOHOMeTPUYeCKHX

42 yPaBHEHWH C TIOMOILIBIO 1
TPUTOHOMETPUUECKOW OKPY>KHOCTH
OT160p KOpHell TPUrOHOMeTPUYeCKHX

43 YPaBHEHUM C TTOMOLL[bIO 1
TPUTOHOMETPUUECKON OKPY>KHOCTH

44 PelieHrie TpuroHoMeTpU4YeCKUX HepaBeHCTB 1

45 Pelienne TpuroHomeTpuuecKux HepaBeHCTB 1

46 Pelienre TpuroHoMeTpu4YeCKUX HepaBeHCTB 1

47 PelieHne TpuroHomMeTpuyeCKrx HepaBeHCTB 1

48 KontposnbHas pabora: "I'paduku 1

TPUTOHOMETPUUYECKUX (QYHKLMH.




Tpuronometrpuyeckue HepaBeHCTBa"

OCHOBHEIE MEeTOJbI peliieHurs MMOKa3aTe/IbHbIX

49
HepaBeHCTB

50 OcHOBHBIE MeTO/bI pellleHys IT0Ka3aTeIbHbIX
HepaBeHCTB

51 OCHOBHBIE MeTO/IbI pelleHUs [I0Ka3aTe/IbHbIX
HepaBeHCTB

5 OcCHOBHBIE MeTO/bI pellleHys IT0Ka3aTeIbHbIX
HepaBeHCTB

53 OCHOBHBIE MEeTO/bI pelleHus
norapupmMUUecKruX HepaBeHCTB

c4 OCHOBHBIE MeTO/IbI pelleHUst
JorapupMUUeCcKUX HepaBeHCTB

55 OCHOBHBIE METO/bI pelLleHus]
norapupMUUeCKUX HepaBeHCTB

56 OCHOBHBIE METO/|bI peLleHus]
Jorapu(MUUecKrX HepaBeHCTB

c7 OCHOBHBIE MeTO/IbI pelleHus
VppaLiOHa/IbHbIX HEPAaBEeHCTB

58 OCHOBHBIE METO/|bI peLleHus]
HppaLoHa/IbHbIX HepaBeHCTB

59 OCHOBHBIE METO/|bI pelLleHus
VippaLlOHa/IbHbIX HepaBeHCTB

50 OCHOBHBIE MeTO/IbI peLleHUs]
VppaLOHA/IbHBIX HEPAaBEHCTB

61 ['padmueckue MeTo/IbI pelleHust
VippaLjMOHa/IbHBbIX YPaBHEHUU

62 I'padrueckue MeTO/IbI pelleHNst




63

VppaLMOHa/IbHbIX YPaBHEHUM

['padriueckue MeTOAbI pellieHust
roKa3aTe/bHbIX YpaBHeHUH

64

65

66

['padrueckue MeTOAbI pellieHust
TroKa3aTebHbIX HepaBeHCTB
'padrueckre MeTO/bI peleHust
sorapumMUUecKuX ypaBHeHUM
['padriueckre MeTOAbI pellieHust
norapupMUUeCKUX HePaBeHCTB

67

68

69

['padriueckre MeTOAbI pellieHNst
norapuMuueckKux HepaBeHCTB

I'pacdrueckue MeTO/IbI perieHust
T0Ka3aTe/bHbIX U JI0rapuMUUecKrx
ypaBHeHUM

I'pacdrueckue MeTO/IbI perieHust
T10Ka3aTe/bHbIX U JI0rapuMUUecKix
ypaBHeHUM

70

I'padriueckre MeTOAbI pellieHust
TOKa3aTebHBIX U JIorapu(MUUecKux
HepaBeHCTB

71

72

73

['padprueckue MeTo/ibl pellieHUs]
TOKa3aTe/IbHbIX U JIOTapu(PMUUeCcKHUX
HepaBeHCTB

KonrposnbHas pabota: "VppaluoHanbHble,
roKa3saTe/ibHble U JIorapupMuuecKue
HepaBeHCTBA"

KowmrinekcHbie urcia. Aynrebpanueckast v
TPUrOHOMeTpUUeckKasi (pOpMbI 3arrcu




KOMIIJIEKCHOI'O yHCJ/la

KowmmiekcHble uncia. Anrebpanueckas u

74 TpUTOHOMeTpHYecKast (POpPMbI 3aIvcy
KOMIIJIEKCHOT'O YHCJIa

75 ApudmeTtrueckyre orneparum C
KOMIUIEKCHBIMU YHC/IaMU

76 ApudmeTrueckue oreparLyu C
KOMIUIEKCHBIMU YHCJIaMU

- V306pakeHre KOMIJIEKCHBIX UMCesT Ha
KOOPMHATHOM TIJIOCKOCTU

78 N300pa>keHre KOMITJIEKCHBIX YKCesT Ha
KOOP/JJMHaTHOM TIJIOCKOCTH

79 d®opmyna Myaspa. KopHu n-oi cTernienu u3
KOMIIJIEKCHOT'O YKCJIa

80 ®opmyna MyaBpa. Kopau n-oi1 cTenenu us
KOMIIJIEKCHOT'O YKCJIa
[IprMeHeHre KOMITIEKCHBIX YUCeJT [J1s

81 peleHus (PH3UUECKUX U FeOMeTPUUeCKUX
3a/1a4

82 KonTtposnbHas pabora: "KomriekcHbie
yucna"

83 HarypanbHble v Liesible yucia

84 HarypanbHble ¥ Liesible yuciaa

85 [IpuMeHeHre NMPU3HAKOB Je/IMMOCTH L{e/bIX
yucen

86 [IpuMeHeHVe NTPU3HAKOB Je/IMMOCTH L{e/IbIX
yuces

87 [IpriMeHeHVe MPU3HAKOB Je/IMMOCTH LieJIbIX




yrcen: HO u HOK

HpI/IMEHEHI/Ie MPU3HAKOB Je/TMMOCTH LieJIbIX

88 yrcen: HO u HOK

89 [TpMeHeHNe TPU3HAKOB 1€/TMMOCTH LieJIbIX
YKCeJI: OCTaTKU 110 MOZYJIHO

90 [TpyMeHeHMe TIPU3HAKOB [1e/IMMOCTH LjeJIbIX
YyuCesI: OCTaTKU 10 MOZAYJ/IHO
[TpyMeHeHVe TPU3HAKOB J1€/TMMOCTH LieJIbIX

91 urcen: aaroput™m EBknvga s pelieHus
3a/ja4 B Lie/IbIX Yyrc/ax

92 KonrposbHast paboTa: "Teopust Liebix
yucen"
CucTeMa M COBOKYITHOCTb YPaBHEHHI.

93 PaBHOCH/IBHBIE CUCTEMBI U CUCTEMBbI-
CnefCTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHUM.

94 PaBHOCH/IbHBIE CUCTEMBI U CUCTEMBbI-
C/1e[CTBUS

95 OCHOBHBIE MeTO/Ibl peLleHUs] CUCTeM U
COBOKYITHOCTel paliOHaIbHbIX YpaBHEHUM
OCHOBHBIE MeTO/Ibl peLleHUs] CUCTeM U

96 COBOKYITHOCTel MppaLMiOHa/IbHBIX
ypaBHeHUM

97 OCHOBHBIE MeTO/IbI PeLleHUs] CUCTEM U
COBOKYITHOCTeM MOKa3aTe/bHbIX YpaBHEHUHN

98 OCHOBHBIE MeTO/Ibl PeLleHUs] CUCTeM U
COBOKYITHOCTeM MOKa3aTe/IbHbIX YpaBHEHUHN

99 OCHOBHBIE METO/bI pelleHusl CUCTeM U




100

COBOKYITHOCTeM JiorapuMuueckux
ypaBHEHUH

OCHOBHBIE MeTO/IbI PeLleHUs] CUCTeM U
COBOKYITHOCTeM Jiorapu(pmMuuecKux
ypaBHeHUM

101

IIpuMeHeHre CUCTeM K peLLeHHI0
MaTeMaTUUeCKuX 3aJau 1 3ajayd 13
pa3IMuHbIX 00/1aCcTel HayKU U peasbHOU
JKW3HU, UHTEpIIpeTaLys Mo/TyuyeHHbIX
pe3y/bTaToB

102

[TpyMeHeHHe CUCTEM K pelleHUI0
MaTeMaTUUeCKUX 3aZiau U 3a7iau 13
pa3IMuHbIX 00/1aCTel HayKU U peasbHOU
JKU3HU, UHTePIIPeTarys T0Ty4eHHbIX
pe3y/bTaToB

103

[IpyMeHeHVe HepaBEeHCTB K pelleHUI0
MaTeMaThuYeCKUX 3a/iau v 3a/iau u3
pa3MuHbIX 00/1aCcTel HayKU U peasbHOU
JKW3HU, UHTEpIIpeTaLys Mo/TyueHHbIX
pe3y/bTaToB

104

KonTponbHast pabota: "CucreMsl
PaLMOHATBHBIX, UPPALIMOHATBHBIX
TOKa3aTe/IbHBIX U JIOTapu(MUUeCKIX
ypaBHeHUH"

105
106

Pal_[I/IOHa]'IBHBIe YPaBHEHHS C ITapaMeTpaMH

ParjoHasbHble HepaBeHCTBa C [apaMeTpaMu

107
108

Pal_[I/IOHa]'IBHBIe CHUCTEMBI C ITdpaMeTpaMM1

VippalivoHasibHble ypaBHeHUs], HepaBeHCTBa C

=== =




rapamMeTpamu

109 WNppaiyoHanbHble CUCTeMBI C TTapaMeTpaMu

110 [TokasaTesibHbIe ypaBHEHMs, HePaBEeHCTBA C
rapamMmeTpamu

111 [TokasaresibHbIe CUCTEMBI C ITapaMeTpaMu

112 Jlorapugmuueckue ypaBHeHHs], HepaBeHCTBa
C IlapameTpaMu

113 JlorapudmMuueckue CUCTeMbI C TlapaMeTpamMu

114 TpuroHomeTpuyeckue ypaBHeHUsI C
rapameTpamu

115 TpuroHomMerpuyeckye HepaBeHCTBa C
rapameTpamu

116 TpuroHomeTpuyeckye CUCTEMBI C
rapamMmeTpamu
[TocTpoeHnue u vccienoBaHue

117 MaTemMaTUueCKUX MoJesiel peaJbHbIX
CUTYyaLuM C MOMOLIbI0 YPaBHEHUH C
rapamMmeTpamu
[TocTpoeHnue u vccienoBaHue

118 MaTemMaTUueCcKUX MoJesiel peaJbHbIX
CUTYyaLMi C TIOMOLLbIO CUCTEM YPaBHEHUM C
rapamMeTpamu
[TocTpoeHnue u vccienoBaHue

119 MaTemMaTUueCcKHUX MOJesiel peaJbHbIX
CUTYaLMl C OMOLLbIO CUCTEM YPaBHEHUI C
riapameTpamu

120 KontposnbHas pabora: "3ajgauu ¢

rnapaMmerpamu’




[ToBTOpeHMe, 060011jeH1e, CHCTeMaTH3al[1s

121 e Al n
3HaHU: "YpaBHeHUs

129 [ToBTOpeHMe, 060011]eH1e, CHCTeMaTH3aL[1s
3HaHM: "YpaBHeHUs"

193 [ToBTOpeHue, 00001IIeHre, CHCTeMATH3aLYs
3HaHWU: "YpaBHeHus. CuCTeMbl ypaBHEeHUM"

194 [ToBTOpeHMe, 060011jeH1e, CHCTeMaTH3alL[1s
3HaHui: "HepaBeHcTBa"

195 [ToBTOpeHMe, 06001[eH1e, CHCTeMaTH3alI[1s
3HaHMi: "HepaBeHcTBa"

196 [ToBTOpeHue, 00001IeHre, CCTeMaTH3aLUs
3HaHui: "HepaBeHcTBa"

127 [ToBTOpeHHe, 060011[eHIe, CHCTeMaTH3aI[|s
3HaHui: "TIpon3BoiHas U eé IpuMeHeHHe"

198 [ToBTOpeHMWe, 06001[eH1e, CHCTeMaTH3aI[Us
3HaHui: "[IpousBosHas 1 e€ npuMeHeHue"

199 [ToBTOpEHue, 000011eHre, CCTeMaTH3aLUs
3HaHui: "[IpousBosHas 1 eé npumeHeHue"

130 [ToBTOpeHMe, 06001[eH1e, CCTeMaTH3aL[Us
3HaHuM: "VIHTerpas u ero npumeHeHue"

131 [ToBTOpeHue, 000011eHre, CCTeMaTH3aLUs
3HaHuu: "dyHrMN"

132 [ToBTOpeHUe, 000011IeHNe, CUCTeMaTU3aLUS
3HaHuM: "OyHKIMK"

133 [ToBTOpEHMe, 0600ITIEHNE, CUCTEMATH3ALIHS
3HaHuu: "dyHryMN"

134 WToroBasi KOHTpOJibHasi paboTa

135 WToroBasi KOHTpPO/IbHAsT paboTa




136

[ToBTOpeHMe, 060011jeH1e, CHCTeMaTH3al[1s
3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

136
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TTPOBEPSIEMEBIE TPEFOBAHMA K PE3YJIETATAM OCBOEHNA OCHOBHOM
OBPA30BATEJIbHOY [TPOTPAMMEI

10 KITACC
Koz -
ITpoBepsieMble NIpejMeTHBIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
FIPOBEPREMOTO o0pa3oBaTe/IbHOM NPOrpaMMe! cpeiHero ob1ero odpa3oBaHus
pesy/bTara
1 Uucia ¥ BBIYUCTIEHUS
11 OnepupoBaTh TMOHATUSIMU: palMOHalIbHOE U JEeUCTBUTENbHOE YUCJIO,
' 0OBIKHOBEHHasI U JleCsiTUUHasi Ipo0Ob, TIPOLIEHThI
12 BoimonHsATe  apudMeTnyeckue — omepayuud  C  palMOHaNbHBIMM U
' JleiCTBUTE/IbHBIMU UMC/1aMy
13 BbINOMHATL NPUO/IMKEHHBIE BBIUMCIEHUS, UCTIO/B3Ys TIpaBUIa OKPYT/IeHN,
' JleniaTh TIPUKUAKY U OLIeHKY pe3y/bTaTa BbIUMC/IeHUH
OnepupoBaTh TOHATUSMU: CTelleHb C LieJIbIM TlOKasaTeseM, CTaHJapTHas
14 ¢bopMa 3amucy [elCTBUTENBHOTO YMC/a, KOPeHb HaTypa/lbHOW CTerneHuy;
' WCII0/Ib30BaTh TMOAXOASAIYI0 (OpPMYy 3alucCy [JeHdCTBUTENbHBIX YuCen AJis
pellieHus TIPAaKTUUeCKUX 3aZiau U TPe/iCTaB/IeHus JaHHbIX
OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TaHT€HC MPOU3BOJILHOTO YIJIa;
1.5 WCTIONb30BaTh  3alMCh  TIPOM3BOJBHOTO  yrja  yepe3  oOpaTHbIe
TPUTrOHOMeTpUueckre QyHKLUU
2 YpaBHeHUSI U HEPAaBEHCTBA
OrnepupoBaTh TMOHSTHUSIMU: TOXKJAECTBO, ypaBHeHHEe, HEPaBeHCTBO, IieJioe,
2.1 paLMoHabHOe, vppal[ioHa/IbHOe ypaBHeHHe, HEPaBeHCTBO,
TPUTOHOMETPUUECKOe YpaBHeHUe
59 BbimonHaTs Tipeobpa3oBaHusi TPUTOHOMETPUYECKHUX BBIDaKEHWW W pellaTh
' TPUTOHOMEeTPUUEeCKHe ypaBHeHUs
BbImosiHSATE TIpeoOpa3oBaHusl 11e/bIX, PAllMOHA/ILHBIX W HMppaljMOHaTbHbBIX
2.3 BbID&KEHUM U pelllaTb OCHOBHbIe THUIIbI LeJbIX, palMOHANbHBIX U
MppaLMOHA/IbHBIX YPaBHEHUM U HePABEHCTB
54 [TpuMeHSITh YpaBHEHUsI U HepaBeHCTBA /IJIsl PellleHrs] MaTeMaTUUeCKHX 3aiau
' Y 3a/la4 U3 pa3UyHbIX 00/1acTell HayKU U peasbHOU KU3HU
MogenmupoBath peasibHble CUTYalldd Ha sI3bIKe aareOpbl, COCTaBJISATh
2.5 BLID@KEHUS, YpaBHEHMs, HepaBeHCTBa 10 YC/IOBUIO 3aflaud, MCC/Ie[0BaTh
MOCTPOeHHbIe MO/l C UCTI0/Ib30BaHUEM arlrapara aareopsl
3 @OyHKLUM U TPaQUKU
OnepupoBaTb MOHATUAMU: (GYHKLMS, CrIOCOObI 3afiaHusl PYHKI[MH, 00/1acTh
3.1 ornpejieNieHUs U MHOYKeCTBO 3HaueHUM (QyHKIMM, TpadUK (PYHKIMH, B3aUMHO

obpaTHble GYHKLUH




OnepupoBaTh TMOHATHUSMHU: YETHOCTb M HEUETHOCTb (DYHKLMM, HYJIU

32 (GyHKIMM, IPOMEKYTKHU 3HAKOIOCTOSTHCTBA
3.3 Vcnonb3oBatek rpaguku GyHKLMM AJ1s1 pellieHrsl ypaBHeHUH
3.4 CtpouTh ¥ uuTaTh rpadvku JUHeNHOW (YHKLWW, KBaJpPaTUUHON (PYHKIWH,
' cTerneHHOM (YHKLWH C 1e/IbIM TTI0Ka3aTesieM
Ucnonb3oBate rpadukd GyHKIMM [/ UCC/IeJOBaHUS TIPOLIECCOB U
3.5 3aBUCUMOCTeM TIpY PpelleHWH 3alad W3 ApPYrux yueOHBIX TpPeJMeTOB U
peasibHOM JKM3HU, BbIpaXkaTb (pOPMyIaMy 3aBUCUMOCTH MEX/y BeIMYMHAMU
4 Hauana maremaTryeckoro aHanausa
41 OnepupoBaTh MOHATUSIMU: TOC/Ie[0BATeNbHOCTb, apudmeTrhueckas U
' reoMeTpuuecKasl Iporpeccuu
40 OnepupoBaTh TOHATUAMH: OECKOHEUHO yObIBaloIasi TeoMeTphuecKast
' rporpeccusi, CymMmMa 0eCKOHeUHO yObIBaroLI[eil reOMeTpUYeCKOol TIPOrpeccuu
4.3 3a/1aBaTh MOC/IeI0BAaTEIbHOCTH Pa3/IMUHBIMHU CriocobamMu
44 Ucnons3o0BaTh CBOMCTBA MOC/Ie0BaTeIbHOCTEN U MPOTPeCCU AJisl pelleHUst
' peasibHBIX 3a/jau MPUK/IaHOTO XapakTepa
5 MHo>KeCTBa ¥ JIOTUKA
5.1 OnepupoBaTh MOHATUSIMUA: MHOXXECTBO, OMepaliuy HaJl MHOKeCTBaMu
Wcronb30BaTh  TEOPETUKO-MHOXKECTBEHHBIN — arrapaT  [Jjisi  OMHCAHUS
5.2 peasibHbIX MPOLIECCOB W SIBJIEHWH, TIPY PEIIeHHH 3afiau U3 APYrUX yueOHBbIX
rpeJiMeToB
£ 3 OnepupoBaTb  TMOHATUSIMU:  OMpeJiejieHHWe,  Teopema,  CJe/ICTBUe,
’ JI0Ka3aTe/IbCTBO
11 KITACC
Koz v
ITpoBepsieMble nIpejMeTHbIE pe3y/IbTaThl OCBOEHHSI OCHOBHOM
FIPOBEPAEMOTO obpa3oBaTe/bHO# ITporpaMMel cpeaHero o6biero o6pa3oBaHus
pesy/bTara
1 Uucsia v BBIYMC/IeHUS
OrnepupoBaTh TMOHSATUSMU: HATypajbHOE, 1ieJioeé UKC/I0; HCI0/b30BaTh
1.1 MPU3HAKW [IeJIMMOCTH LieJIbIX UHhCes, pa3/iokeHue uucla Ha TpOoCThie
MHO>KUTEH [I7Is pellieHus 3a/jau
1.2 OrnepupoBaTh MOHATUEM: CTelleHb C pallMOHATbLHBIM I0Ka3aTresieM
13 OrnepupoBaTh MOHATHSAMU: JIOTAapUPM UUC/Ia, AeCATUYHble U HaTypasibHbie
' norapu(MeI
2 YpaBHeHUs 1 HEpaBEHCTBA
[TpuMeHsITH  CBOKWCTBA CTermeHHM iyii  TipeoOpa30BaHUSI  BBIPDAKEHHH,
21 OMnepyvpoBaTh TIOHATUSIMU: TIOKa3aTeJlbHOe ypaBHEHHWE U HepaBeHCTBO;

peniaTb OCHOBHEIE TUIIBI IMTOKd3aTe/IbHBIX ypaBHeHI/Iﬁ W HEpAaBEHCTB




BeimosiHATE  TIpeoOpa3oBaHMs  BBIDAKEHHH, COJepKallydxX —JjIorapuMb;

2.2 orepypoBaTh MOHATUSIMU: Jiorapu(pMUUeckoe ypaBHeHWe U HepaBeHCTBO;
pelaTb OCHOBHbIE TUITbI TOTapu(MUUeCKUX ypaBHEHUN U HePaBeHCTB
2.3 Haxomuts perieHusi NpoCTEUILIMX TPUTOHOMETPUUYECKUX HEPABEHCTB
OrnepupoBaTh MOHATUSIMU: CUCTeMa JIMHEMHBIX YpaBHEHUM U e€ pellleHue;
2.4 HCII0/b30BaTh CUCTEMY JIMHEMHbIX YpaBHEHUM [JIsl pellleHUs TTPaKTUUeCcKUx
3a7a4
55 HaxoauTth pellieHHst MPOCTEMIIIMX CUCTEM U COBOKYITHOCTel pal[iOHaIbHBIX
' ypaBHEHUI U HepaBeHCTB
MogenupoBaTh pealbHble CHTyallud Ha sI3bIKe aureOpbl, COCTABJSATh
2.6 BbID@)KeHUs, yYpaBHEHUs, HepaBeHCTBa M CHUCTeMbI MO YCJOBUIO 3a/lauw,
HCC/IeIoBaTh MOCTPOEHHBIE MO/IE/M C MCIT0/Ib30BaHUEM arrapaTta aareopbl
3 DyHKLUU U TpadvKu
OmnepupoBaTh TMOHATUSIMU:  Tepuogudeckass GYHKIUS, TPOMEXYTKH
3.1 MOHOTOHHOCTH (YHKI[MH, TOUKU 3KCTpeMyMa (GYHKIMU, Haubosibilee U
' HavuMeHblllee 3HaueHUs1 QYHKLMU Ha TPOMEXYTKe; WCIO/Ib30BaTh WX [l
vccieoBaHus PYHKLIWU, 3a[JaHHOW rpadvKoM
OmnepupoBaTh TIOHATUSMU: TpadUKU TIOKa3aTelbHOMN, gorapumuueckon u
3.2 TPUTOHOMETPUUYECKMX (YHKIMM; u300pakaTb HMX Ha KOOPAMHATHOH
TMJIOCKOCTH U WUCTI0J1b30BaTh [Jisl pellieHusl ypaBHeHUI U HepaBeHCTB
33 N306pakaTh Ha KOOP/IMHATHOM IJIOCKOCTH TPaQUKU TMHEWHBIX YpaBHEHUN U
' WCII0/b30BaTh WX /ISl pellieHUs1 CUCTeMbI JIMHEWHbIX YpaBHEeHUM
3.4 Ncnonb3oBate rpadukd GyHKOUMM [ UCC/IeJOBaHUSI TIPOLIECCOB U
' 3aBUCUMOCTeN U3 APYruX yueOHBIX JUCIUIIH
4 Hauaa MaTemaTnueCcKOro aHaau3a
OnepupoBaTth MOHATUSIMU: HelpepbiBHasi GYHKIMS, MPoU3BoAHas (HYHKLWY;
4.1 WCIOMb30BaTh TeoMeTpUYecKuid U (PU3UUeCKUil CMBIC/I TPOM3BOAHOW [I/Isi
pellieHust 3a7a4
40 HaxoauTb TPOU3BO/[HbIE 3/1eMeHTapHbIX byHKIUH, BBLIUMC/IATh
' MPOM3BO/IHbIE CyMMbI, IPOU3BEJieHUs], UaCTHOTO (QYHKIUH
Ucrnionb3oBaTh  MpPOM3BOJHYIO  [Jid  UCC/IeNOBaHUS  (PYHKIMKM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYyMbl, MPUMEHSITh pe3y/bTaThl MCC/Ie[OBAaHUS K
MOCTPOEHUIO TPaPUKOB
44 Ucnonb3oBaTh TMPOU3BOAHYIO [/ HAxXO’K/[EHHWs HaWIyuylllero pellieHus B
' TMPUK/IaJHBIX, B TOM UKCJIe COLIMa/IbHO-3KOHOMUYECKHUX, 3a/jauax
45 OnepupoBaTh TOHSATHSMU: TIepBOOOpasHasi W WHTErpaj; IOHUMAaTh
’ reoMeTpuuecKrii U GU3NUYeCcKuii CMbIC/I UHTeTpaa
46 HaxomuTk mepBooOpa3Hble 37eMeHTapHBIX (PYHKIUM, BBIUKC/ISATE WUHTETPas
' o opmysie HetoToHa — JleliGHuLIa
47 PelliaTh MpuK/IagHble 3aZjlaui, B TOM UHC/e COLIMa/IbHO-9KOHOMHUYECKOTO U

(I)I/I3I/I‘-IECKOFO XdpakTepa, CpeaCTBaMM MATEMATHYECKOI'O dHa/I1M3d







[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

TTpoBepsieMbIii 37IEMEHT COZEPKaHUs

Kog
1 Uucia ¥ BBIYUCTIeHUS
PauyionaneHble  umciaa. OOBIKHOBEHHblE U [IeCATHUHBIE P00,  TPOLIEHTHI,
11 OeckoHeuHbIe TIepHOANYecKre Apodu. ApupmMeTryecKue orepalii ¢ paljuoOHaTbHBIMUA
) yrcIamMu, 1peoOpa3oBaHus YHMCIOBBIX BhIpaykeHUi. [IpuMeHeHre 1pobeli 1 TIPOLIeHTOB
JJ/151 pellieHys IPUK/IaHbIX 3874 U3 pa3/IMUHbIX OTpac/el 3HaHWM U peasbHOM >XHU3HU
[JelicTBuTe/bHbIe yKc/a. PaljuoHanbHble ¥ MppaljioHaibHble yncia. ApupMeTrnueckue
1.2 omepauuu C [AeHCTBUTENBHBIMUA 4YWC/IaMH. [IpUOMVKEHHBIE BBIYUCIEHUS, TpaBH/Ia
OKDYTJIeHUSs], IPUKH/IKA U OLIeHKAa pe3y/ibTaTa BbIYMC/IeHUH
CreneHs c LiesbIM noka3artesneM. CTaHgapTHas (popMa 3anucH JeiCTBUTEe/IbHOIO YKC/Ia.
1.3  Wcronb3oBaHWe MOAXOAsALLEeN (DOPMBI 3alyCH [JeMCTBUTE/IBHBIX YMCesT /IS pelleHus
NpaKTUYeCKUX 3a/,a4y U Npe/CTaB/IeHus] JaHHbIX
14 ApudmeTrueckuii KOpeHb HaTypa/bHOM cTereHU. [elcTBUsi C apudmeThUuecKUMU
) KOPHSIMU HaTypa/IbHOW CTereHu
15 CuHyC, KOCMHYC ¥ TaHreHC YKC/I0BOrO aprymeHTa. APKCHHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOrO apryMeHTa
2 YpaBHeHUSI U HEPAaBEHCTBA
2.1 ToxKecTBa U TOX/leCTBeHHbIe peobpa3oBaHuUs
29 [Tpeobpa3oBaHue TPUTOHOMETPUUYECKUX BbIpaykeHUA. OCHOBHbIE TPUTOHOMETPHUECKHe
) bopmyibI
23 YpaBHeHue, KopeHb YypaBHeHus. HepaBeHCTBO, pellleHWe HepaBeHCTBa. Metoz
) WHTEpBAJIOB
2.4 | PereHue 1enbix U ApOOHO-paL[MOHANTBHBIX YDaBHEHUH U HEPaBeHCTB
2.5 PemeHne vppaijioHa/IbHBIX YPaBHEHUU U HEPaBEeHCTB
2.6  PelieHve TpUrOHOMETPUUECKHX YPaBHEHUM
57 ITprMeHeHVe ypaBHeHUI M HEPAaBEHCTB K pelleHrI0 MaTeMaTU4eCKUX 3a/ja4 U 3a/ia4 U3
) Pa3/IMYHbIX 00/1acTel HayKU U peaibHOU XKU3HU
3 OyHKLIUU U TpadvKu
31 @dyHKIMs, criocobbl 3asaHusi ¢GyHKUMH. ['paduk QyHKiuu. B3aumHO oOpaTHbIe
' GyHKLMH
39 Ob6macTb omipefie/ieHUsi W MHOXECTBO 3HaueHud GyHKuun. Hymu  dyHKIum.
’ [Tpome)KyTKH 3HaKOMOCTOSIHCTBA. YETHBIE U HeUETHbIe (PYHKLIMU
3.3  CrenenHas (yHKLMsI C HaTypa/JbHbIM U Lie/IbIM MOKasaTesieM. E€ cBoiicTBa M rpauk.




CBoiicTBa 1 rpavK KOpHs /7-0U CTerleH!
3.4 TpuroHomeTpuueckass OKPY)KHOCTb, OIMpe/ie/ieHhe TPUTOHOMEeTPUUeCKHUX (YHKLUM
’ YKCIOBOTO apryMeHTa
4 Hauana matemaTrueckoro aHanusa
41 [TocnemoBarenbHOCTH, CrIOCOOBI  3a/laHMsI  TIOC/IeioBaTe/IbHOCTeH. MOHOTOHHBIE
’ I10CJ/IeI0BATeIbHOCTH
ApudmeTrnueckasi U TreoMeTpuueckasi Tporpeccud. beckoHeuHo —yObIBarolmas
4 reomerpuueckasi miporpeccusi. Cymma OeckoHeyHO yObIBarolell TeoMeTpUuecKon
) nporpeccuu. PopMmysia CJI0XKHBIX [IPOLEHTOB. VcCriosb3oBaHUe IIpOrpeccuyd  [jis
pellleHus pea/bHbBIX 3a/iau NPUKIIaJHOrO XapaKrepa
5 MHoecTBa ¥ JI0TUKa
MHoXecTBO, omepalMu Haj, MHO)KecTBaMM. [lumarpammbl Oiiepa — BeHHa.
5.1  IlpuMeHeHue TeOpPeTHKO-MHOXXeCTBEHHOI'O armapara /[Jigd OINMCAHUS peasbHbIX
TIPOLIECCOB U SIBJIEHUM, TIPY PeLleHUH 3aiay U3 APYTUX yueOHBIX MTPeAMeTOB
5.2 Ornpepenienre, TeopeMa, CefICTBUe, 0Ka3aTe/IbCTBO
11 KITACC
Koz [TpoBepsieMbIii 3/IeMEHT COJiepKaHUs
1 Uucna v BbIYMC/IeHUS
1.1 HarypanbHbie v Lesble yncia. [Ipu3Haku 1eIMMOCTH Le/bIX Yrce
1.2 CreneHb C palMOHa/IbHBIM MTOKa3aTeseM. CBOMCTBA CTeINeH!
1.3 Jlorapugm uucna. lecaTU4yHbIe U HaTypajbHble J10rapr(Mbl
2 YpaBHeHVs U HepaBeHCTBA
2.1 [Tpeobpa3oBaHue BbIpDa)KEHUH, COiepPrKaIUX JTOTapupMbI
2.2 [Tpeobpa3oBaHue BhIpaXKEHUM, CO/IEPKAIUX CTeTIeHU C parjioHa/IbHBIM TI0Ka3aTeieM
2.3 [TpyMepbl TPUrOHOMETPUUECKUX HEPAaBEHCTB
2.4 ITokasaTesibHbIe YpaBHEHUsI U HePaBEHCTBA
2.5 Jlorapumuueckre ypaBHeHHsI U HEpaBeHCTBa
26 CucTeMbl TMHEMHBIX ypaBHEHWH. PellleHre NPUK/IaJHBIX 3a/lau C TIOMOLLBI) CUCTEMBI
’ JIMHEUHBbIX YpaBHEHUH
2.7 CucTreMbl ¥ COBOKYITHOCTH PallMOHA/IbHBIX YPaBHEHUH U HEPAaBEHCTB
)8 [IpMeHeHre ypaBHEHUM, CCTeM U HEPAaBEHCTB K pelleHWI0 MaTeMaTUUeCKUX 3ajay
' ¥ 3a/la4 M3 pa3/IMyHbIX 00/1acTell HayKu U peasibHOU YKU3HU
3 OyHKUMU U TpaduKu
Oyukuyd. [lepuoguueckue ¢yHKUKM. [IpoMEXXyTKM MOHOTOHHOCTH (YHKLUH.
3.1 MakcuMymMbl M MUHUMyMbI GyHKUMA. Haubonblilee ¥ HavMeHblllee 3HaueHHe
(yHKLIMY Ha IPOMEXXYTKe
3.2 TpuroHoMmeTtpuueckre (GyHKIMH, UX CBOWCTBA U TparKu




3.3 [TokasarenbHas U orapudmMuyeckas GyHKLMH, UX CBOMCTBA U rpaduKu
3.4 Wcrionb3oBaHue rpaMKoB (PYHKIMH ZJ1s1 pellieHus] ypaBHEeHUM U JIMHEeWHbIX CUCTeM
HWcnonb3oBanure rpadvkoB GyHKIWM A1 UCCeJOBaHUS TIPOL[ECCOB U 3aBUCUMOCTEH,
3.5 KOTOpble BO3HMKAIOT TIPYM pelleHWuH 3ajau U3 APYyrux ydeOHBIX TIpeAMETOB U
peanbHOU »KU3HU
4 Hauana MaTemaTrueckoro aHaausa
4.1 HerpepbiBHble hyHKLIMK. MeToj MHTEPBA/IOB [I/1s1 pellileHHsI HepaBeHCTB
4.2 [Tpou3BogHas pyHKIMU. ['eoMeTpruueckuii U GU3NYeCKU CMbIC/I TTPOK3BO/JHOM
43 [Tpou3BogHbIe 37eMeHTapHbIX (YyHKIUM. DPoOpMynbl HaXO0XK[eHWs MPOW3BOAHON
' CYMMBbI, TIPOU3Be/IeHUs] U YaCTHOTO (yHKLIUM
[IpuMeHeHre TIPOM3BOJHOM K WCC/Ie[OBAaHHI0 (QYHKLMMA HAa MOHOTOHHOCTb U
4.4 3KCTpeMyMbl. HaxoxkgeHrie Haubosiblllero U HavMeHbIero 3HaueHus: GYHKIUMA Ha
oTpe3sKe
[TpuMeHeHVe TIPOM3BOJHOMN /i HAXOXKAEeHUsI HaWIyylllero pellieHus] B TMPUK/IaJHBIX
4.5 3afjauax, [Jisg OmpefesieHUss CKOPOCTH Tipollecca, 3ajlaHHoro (opmysiol Wiu
rpagukomM
4.6 [TepBooOpa3Hasi. Tab/suiia nepBooOpa3HbIX
47 WNHrerpar, ero reomeTpuueckuii U husnueckuii CMbIC/. BblunciieHre WHTerpasa o

dopmyne HetoToHa — JleiibHUIIa




I[TPOBEPSIEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHWSA K PE3YJIbBTATAM
OCBOEHMSA OCHOBHOM OFPA30BATEJIbHO¥ ITPOI'PAMMEI CPEJHETO OBIIEI'O
OBPA3OBAHUSA

Ko

o oﬁe eMOTO ITpoBepsieMble TPeOOBaHMS K IPeJMETHBIM pe3y/IbTaTaM OCBOEHHS
POBED OCHOBHO#1 06pa30BaTe/IbHO# ITPOrpaMMEI cpeHero obiero o6pa3oBaHust

TpeboBaHMA

Bnagenue MetojaMu [10Ka3aTenbCTB, aJrOPUTMaMU peLleHUs 3ajad;
yMeHuve (GOpMy/nIMpoOBaThb W ONEpPUPOBaTh TMOHSATUSIMU: OIpejesieHue,
aKCMoMa, TeopeMa, C/e[CTBMe, CBOWCTBO, IIPU3HAK, J0Ka3aTe/bCTBO,
pPaBHOCU/IbHBIE (DOPMYNIUPOBKY; TPUMEHSITh UX; YMeHUe (POpPMYIMpPOBaTh
obpaTHOe W TPOTHUBOIIOJIOKHOE YTBEP)KJEHWEe, MPUBOJUTH TPUMEPHI U
KOHTPIIPUMEDbI, UCMO/b30BaThb METOJ, MaTeMaTU4yecKol HWHIYKLUY;
MPOBOJUTD [J0Ka3aTe/ibHble PaCCY)KAEeHUsI TIPU pellleHuH 3a7ad, OLleHUBaTh
1 JIOTUYECKYI0  TIPaBUIBHOCTb  pacCy)X/eHWH; yMeHHe  OIepupoBaTh
MOHSATHUSIMU: MHO’KECTBO, TOJIMHOKECTBO, OMepalyUd HaJ, MHOXXeCTBaMHU;
yMeHUe HCI0/Ib30BaTh TEOPEeTUKO-MHOKeCTBEHHbIN arrapar Jijisi OrydcaHust
peasibHBIX TMPOLIECCOB U SIBJIEHWM U MPHU pelleHuu 3afiad, B TOM UYMUC/ie U3
JIpYyrux yuyeOHBIX TIPeJMETOB; yMeHHe OIepHpOBATh MOHATUSAMHU: rpad,
CBSI3HBIM Tpad, AepeBo, LUK/, rpad Ha IJIOCKOCTH; YMeHUe 3aj/laBaTb U
OTMChIBaTh Tpadbl Pa3TUUYHBIMU CrocobamMH; HCII0/Ib30BaTh rpadbl MpH

pelleHnH 3aziau

YMeHHe OmepupoBaTh TMOHATHSMHU: HATypaJbHOE UHCJIO, Iiejioe YKCIIO,
CTeTeHb C LeJIbIM T0Ka3aTesieM, KOpeHb HaTypaJbHOW CTeTleHH, CTereHb C
palMOHaBbHBIM TI0Ka3aTesleM, CTelleHb C JeHCTBUTENbHBIM TOKa3aTeseMm,
norapu¢M uHC/Ia, CAHYC, KOCHHYC U TaHTeHC MPOW3BOJILHOIO YKCIIA,
OCTaTOK MO MOJYJII0, paljMOHA/JbHOE UKC/I0, WPPALMOHATLHOE YHCIIO,
MHOXXECTBA HAaTypa/lbHBIX, LeJbIX, palMOHAJbHBIX, [1eHCTBUTETBHBIX
YrCesT; YMeHUe MCI0/Ib30BaTh NIPU3HAKHU JeTUMOCTH, HAUMEHbBLINH 00T
JeMUTeNlb W HauMeHblee oO0Ilee KpaTHOe, airopuT™M EBkiuzga mpu
pelleHnH 3afla¥; 3HAKOMCTBO C PA3/IMYHBIMHU TIO3WULIMOHHBIMU CHUCTEMaMU
CUMCJIEHHS]; YMEHHe BBIMOJ/IHATL BBIUMC/IEHE 3HAaUeHU U TIpeoOdpa3oBaHusl
BbID@)KEHUH CO CTeTmeHsSMU W Jiorapudmamu, mpeoOpa3oBaHUs ApPOOHO-
palMoOHaNbHBIX  BBIDAKEHWH;  yMeHHWe  OIepupoBaTh  IMOHSATHSMU:
TIOC/IeI0BaTeIbHOCTh, apu(MeTHUecKass TIPOTPeccHsi, TeoMeTpruYecKast

nporpeccusi, OeckoHeuHO yObIBaloIllass TreoMeTpyUyecKas TPOrpeccus;




yMeHue 3a/laBaTh [10C/Ie/0BaTeJIbHOCTA, B TOM UHC/Ae C IIOMOLLbIO
peKyppeHTHbIX (OpMyJi; YMeHHe OnepupoBaTh MOHSATUSIMU: KOMIUIEKCHOe
YUC/IO, COMNpPSDKEHHBbIE KOMIUIEKCHble 4YMC/Ia, MOJAYJb M apryMeHT
KOMITJIEKCHOTO ~ 4MCia, ¢opMa  3aluMCHd  KOMIUIEKCHBIX  YKCes
(reoMeTpryeckas, TpPUTOHOMeTpHUecKass U airebpadyeckas); yMeTb
MPOM3BOUTL apudMeTHUecKue [eHCTBUSI C KOMIUJIEKCHbIMUA YKC/IaMU;
TIPUBO/JUTh MPHUMephbl UCII0/Ib30BaHUsI KOMIUIEKCHBIX UYMCeJI; OlepUupoBaTh
MOHATUSAMU:  MaTpuua 2x2 W 3X3, onpeaenuTesb  MaTpULbI,

reoMeTpUUeCcKHU CMBIC/ OTIpe/le/TuTe st

YMeHHe orepupoBaTh TMOHSATUSMH: paljMOHa/bHbIe, HppalOHANbHbIE,
roKa3aTesibHble, CTelleHHble, Jorapupmuueckue, TPUTOHOMeTpPUUECKHUe
ypaBHEHUsI ¥ HePaBEeHCTBA, UX CUCTEMbI; YMeHHe OTllepUpOBaTh MOHATUSMHU:
TOXK/JEeCTBO, TOXKJeCTBeHHOe Ipeobpa3oBaHHe, ypaBHeHHe, HepaBeHCTBO,
CUCTeMa YpaBHEHMI UM HEPaBeHCTB, paBHOCW/IBHOCTb ypaBHEHUH,
HepaBeHCTB U CHUCTeM; YyMeHHe pellaTb YpaBHEHWUs, HepaBeHCTBA U
CUCTEMBbI C TIOMOIIBIO Ppa3/MYHbIX TPUEMOB; pellaTh YpaBHEHHS,
HepaBeHCTBA M CHUCTeMbl C TlapaMeTpoM; TPUMEHSITb ypaBHeHHs,
HEepaBeHCTBA, WX CHUCTEMBI [/l pellleHrs] MaTeMaTHYecKuX 3ajau U 3afad

13 pa3/IMyHbIX 00Js1acTeil HayKU U peasibHOM YKU3HU

YMeHve oOnepupoBaTh TOHATUSMHU: (YHKIMS, UETHOCTb (YHKLUH,
MepUOAUYHOCTh (PYHKLIMK, OrPAaHUYEHHOCTb (YHKLMM, MOHOTOHHOCTh
¢byHKUMH, 9KcTpeMyM (GYHKLMM, Haubosbliee W HavMeHblllee 3HaueHUs
(GyHKI[MM Ha MPOMEXXYTKe, HerpepbiBHasi (YHKLUS, aCUMITOThI rpaduka
¢GbyHKUMY, TiepBasi U BTOpasi MPOW3BO/AHAs (YHKLMH, TeOMeTpUYeCKUN U
Gbu3nuecKUii CMBICT TPOM3BOZHOM, mepBooOpa3Hasi, OIpe/|eEHHbIN
WHTerpaja; yMeHWe HaXOJWTh acUMMTOThI rpaduka (YHKLUM; yMeHHe
BBIUMC/ISITH TIPOM3BO/IHbIE CYMMBI, IIPOU3BEIeHUs], UaCTHOT'O Y KOMITO3UL[UU
(GyHKLMM, HAaXOJWUTb YypaBHEHME KacaTeJbHOM K TrpapuKy (QYHKLWY;
yMeHUe HaXOAWTb T[POU3BO/HbIE 3/IeMEHTapHbIX (QYHKLWMA; yMeHue
WCTO/b30BaTh TPOM3BOJIHYIO /ISl WCC/iefloBaHUs (YHKLWN, HaXOAWTh
HauOoJibIlIie W HauMeHbIlIMe 3HaueHus (YHKIWHA; CTPOUTh TpaUKH
MHOT'OWIEHOB C MCII0/Ib30BaHMEM arfaparta MaTeMaTH4yeCcKOro aHasu3a;
TPUMEHSITh TPOU3BOJHYIO /Il HaXOXK/EHHsT HaWwlIydlllero pelieHusi B
MPUK/IQJHBIX, B TOM UHKC/e COLIMATbHO-3KOHOMUUECKUX U (PU3NUeCKUX
3a/layax; HaXOAUTH TUIOMAAU M OO0BEMBI (PUIYp C TIOMOIIBIO MHTETpasa;

MNMpUBOAWTL TIpDUMEPBI MATeEMATHYECKOro MOJAe/MPOBaHHA C IIOMOIIBIO




nvddepeHIMaNbHBIX YpaBHEHUM

YMeHHe oTepupoBaTh MOHATHAMU: rpaduK (YHKI[UH, oOpaTHasi GyHKIIHS,
KoMMo3uLusi ¢GyHKUWM, JuHelHas (GYyHKUWs, KBaZpaTUuHas QYHKLuS,
paLuoHanbHas (QYHKLWS, CTereHHas (YHKLWS, TPUTOHOMeTpUYecKue
¢byHKIM, 0oOpaTHbIE TPUTOHOMETpHUeckre (YHKLWM, TOKa3aTelbHas |
norapudmMuueckasi (GyHKLUUW; yMeHHe CTPOUTb TpapuKh H3yueHHBIX
(bYHKIMIA, BBITIOJHATE TIpeoOpa3oBaHust rpaUKoOB QYHKIIHIA, UCII0/H30BaTh
rpaduKu /il U3yueHUs IMpOoLieCcCOB M 3aBUCUMOCTEH, NpY pelleHud 3afiay
U3 pyrux yueOHBIX TIPeMETOB M 3ajlau M3 peaslbHOU >KU3HU; BBIPAKAaTh
(dopmysiaMy 3aBUCHMOCTU MeXX/ly BeJIMUMHAMH; UCIO/b30BaTh CBOMCTBA U
rpaduky (GYHKUMNA 71 pellleHUss YpaBHEHW, HepaBeHCTB M 3afiau C
rapaMeTpamy; H300pa)kaTb Ha KOOPAWHATHOM TIJIOCKOCTH MHOKECTBa

pEH_IEHI/Iﬁ ypaBHeHHﬁ, HEPaBEHCTB U UX CUCTEM

YMeHue pelnaTh TeKCTOBble 3a/lauyd pa3HbIX TUMOB (B TOM UHWC/Ie Ha
MIPOLIeHTHI, JO/IM W YaCTH, Ha ABW)KeHWe, paboTy, CTOMMOCTh TOBapOB U
yC/IyT, Ha/IOTH, 3a7iaud U3 00/1acTH yIIpaB/IeHUs TUUHBIMH U CEeMEHHBIMHU
(vHaHCamMM); COCTaB/SITh BbIDA)KEHUS, YpPaBHEHUs, HepaBeHCTBA M HX
CUCTEMBI TI0 YCJOBUIO 3aJauM, HWCCAe0oBaTh TOJy4eHHOe pellleHhe U
OlLIeHMBaTh TIPaBZOIOO0HOCTE pe3y/bTaTOB; yMeHHe MO/e/UPOBaTh
peasibHble CUTyalluM Ha SI3bIKe MaTeMaTWKH; COCTaB/STh BbIPaKEHUSs,
ypaBHEeHHs1, HepaBeHCTBa U UX CHUCTeMbI 10 YC/IOBHIO 3a[jauu, UCC/Ie/l0BaTh
MOCTPOEHHbIE ~ MOZEM C  WCIIOJb30BAaHWEM  amrapatra  anreopsl,

VHTEePIPeTUPOBaTh MOIyYeHHbIN pe3y/bTaT

YMeHue oneprpoBaTh MOHATHUSMU: CpeJHee apudMeTHUecKoe, MeJuaHa,
Haubosiblllee ¥ HavMeHblllee 3HaUeHUsi, pa3Max, JUCTepCHsi, CTaHAApTHOe
OTK/IOHEHWe YHUC/I0OBOro Habopa; ymMeHHWe W3B/ieKaTh, UHTEPIIPeTHPOBAaTh
vHbOpMalUio, Mpe/ICTaB/IeHHYI0 B TabiMilax, Ha AuarpaMMax, rpadukax,
OTpa)karolllyl0 CBOWCTBA peasibHbIX MPOLIECCOB M SIBJIEHUM; Tpe/CTaB/IsTh
vHbOpMAllMI0O C TIOMOIIbI0 Tab/MWI] W JuUarpaMM; HUCC/Ie0BaTh
CTaTUCTUUECKWe [aHHble, B TOM UHC/ie C TpUMeHeHHeM rpaduyecKux
METO/IOB U 3JIEKTPOHHBIX CPe/CTB; rpauuecKu UCCIel0BaTh COBMECTHbIE
HabJTI0/IeHus1 C TIOMOIIIBIO MarpaMM pacCerBaHuUs U IMHEWHOW perpeccuu

YMeHue onepupoBaTh MOHATHSIMU: C/IyYaliHBIM OMNBIT U CJIydaliHOe
coObITHe, BEpPOSITHOCTb C/IyUaHOTO COOBITHS; yYMeHHe BBIUHC/ISTH

BEpPOATHOCTbL C MCIIOJ/JIb30BaHHUEM FPBQ)I/I‘JECKI/IX METOOB; TIIPUMEHATDH
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(dhopmysbl C/IOXKEHUsI M YMHO)KeHUsI BepOsITHOCTeM, (GopMyny TO/HOU
BepOSITHOCTH, (opmyny BepHysm, koMOMHaTOpHBIe (QaKThI U (HOPMYIIHI;
OlLIeHMBaTh BEPOSITHOCTU peaslbHbIX COOBITHM; yMeHHe OIepupoBaTh
MOHATUSIMU:  CAyyailHasi Be/JMYMHA, pacrpefiesieHle BepOsITHOCTeH,
MaTeMaTHUeCcKoe OXKWJaHWe, [JUCTIepCUsi U CTaH[apTHOe OTKJ/IOHEeHHe
C/lyyailHOM  BelWUMHBI, (QYHKLUM  pacrnpefiesieHUs U IJIOTHOCTH
PaBHOMEpHOTr'0, TI0Ka3aTebHOTO ¥ HOPMA/IbHOTO pacripefie/ieHri; yMeHue
WCM0/b30BaTh CBOMCTBA M3yueHHbIX pacrlpeziesieHUid [/ pelleHus 3ajiay;
3HAKOMCTBO C TOHSTUSMH: 3aKOH OOJIBIIMX YKMCes, MeTO[bl BbIOOPOUYHBIX
WCC/IeIOBaHUM; yMeHWe TIPUBOJUTb TIpUMepbl IIPOSIBJIEHHSI 3aKOHa
Oo/BIIMX uuCe/l B TIPUPOJHBIX W OOIECTBEHHBIX SIBJIEHUSX; YMeHHe
OTepUpOBaTh MOHATUSMHU: COYeTaHUe, TepecTaHOBKa, UMC/I0 COUeTaHWH,
YKC/0  TepecTaHOBOK; OwHOM  HblOoTOHA;  ymMeHHWe  TIPUMEHSITh
KOMOMHATOpHbIe (PAaKThI M PaCCY>KZEHUs /ISl PelleHus 3afiay; OLIeHWBAaTh
BEPOSITHOCTH PeasibHbIX COOBITHI; COCTaB/IATbH BEPOSTHOCTHYIO MO/Je/lb U

HNHTEPIIPETUPOBATH HO]Iy‘-IQHHBIﬁ pe3y/ibTaT

YMeHve orepupoBaTh TOHATUSIMU:  TOYKa, TMpsiMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPe30K, JIy4, BeJIMUMHA YT/, IVIOCKUK yroJ, ABYrpaHHbII
yroJi, TPEXTpaHHbIA yroJi, CKpeluBarolIyecs: NpsiMble, MapasiiebHOCTh U
TNeprieH/IMKY/ISPHOCTb MPSIMBIX U TJIOCKOCTEH, YroJl MeXKAy NPsSIMbIMH, YOI
MeX/y TIPSIMOM U TIJIOCKOCTBIO, YTOJ1 MEXKAY TJIOCKOCTSIMH, PaCCTOsSIHHE OT
TOUKH /IO TJIOCKOCTH, PacCTOsIHUe MeXJy NPsSMbIMU, PacCTOSTHUE MeXIy
TMIJIOCKOCTSIMU; YMEeHHMe MCIO/b30BaTh TMPH pellleHUH 3ajau H3yuyeHHbIe
(bakThl ¥ TeopeMbl TJIAHUMETPUM; YMeHHe OL|eHHWBaTb pa3Mepbl 00BHEKTOB
OKpY’Kalolllero Mupa; CTPOMTh MaTeMaTHuecKhe MOJe/M C TIOMOIIbIO
reoMeTpuueckux TMOHATMNA U BeIMUMH, pellaTb CBfi3aHHble C HUMH

MpakKTUYeCKHe 3da/iaun

YMeHve orepupoBaTh MOHSATUSMU: TUIOL[A/b (QUTYpbl, 00BEM GUTYpPHI,
MHOTOIPaHHUK, TMpPaBWIbHBI MHOTOTPaHHMK, CeueHHe MHOIOrPaHHUKa,
KyD, Tmapasuiesieriume]i, TpW3Ma, NHMpamuja, ¢uUrypa U TOBEPXHOCTb
BpallleHUs], LWIMHAP, KOHYC, 1iap, cdepa, miomanb cdepsl, II0LIAb
MOBEPXHOCTH THPAMU/[bI, TIPU3MbI, KOHyCa, LWIMHApPa, 00BEM KyOa,
NPSIMOYTO/IbHOTO  Tapasuiesienunesia, MUPaMUAbL, TMPU3MBbL, LIAIUHJPA,
KOHycCa, llapa, pa3BépTKa IOBepXHOCTH, CeueHUs KOHyca U LIWIMHJPA,
rapajijie/ibHble OCA WM OCHOBAHMIO, CeYeHue 1apa, IJIOCKOCTD,

Kacatomasicsi cdepbl, LUIMHAPA, KOHYCa; yMeHHe CTPOUTb CedeHHe
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MHOTOTpaHHHMKa, M300pakaTb MHOTOTPaHHUKH, (DUTYpPbI M TIOBEDXHOCTH
BpallleHHs, UX CeueHMsi, B TOM YMCJIe C MOMOLbIO 37IeKTPOHHBIX CPe/CTB;
yMeHUe TIPUMEHSITb CBOWCTBAa reOMeTpUUecKUX (UIyp, CaMOCTOSITENbHO
¢bopmynMpoBatk orpejieneHus1 U3ydaeMbiX (UTyp, BbIABUraTh TUIOTE3bI O
CBOMCTBAaX M TIPM3HAaKaXx TeoMeTpUueckux ¢Guryp, 0OOCHOBBIBATH WU
orpoBepraTb HX; yMeHHe TIPOBOJUThb KjaccUpukaluoo ¢uryp 1o
pa3/IMUHbIM TIpU3HAKaM, BBITIOJHATE HEOOXOJuMble [OTIO/THUTE/bHbIE

TIOCTPOEHHS

YMeHue  OmnepyupoBaTh TOHATUSMHU: JIBW)KEHWEe B  TIPOCTPAHCTBE,
rapasijie/ibHbId TIepEeHOC, CUMMETpUsI Ha TJIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue 10A00uMsI, T0A00HBIE GUTYPBI; yMEHHe
pacrno3HaBaTh paBHble U MOA0OHBIE (DUIYpBl, B TOM 4YHC/Ie B TIPUPOJE,
HCKYCCTBE, apXUTEKTYypPe; UCII0/Ib30BaTh TeOMETPHUUECKHE OTHOIIIEHHUS TIPH
pellleHUM 3a/jauy; HAXOJWTh T'eOMeTPUYeCKHe BeMUYMHBI (AJMHA, YTOJI,
T7I0IIa/lb, 00BEM) TPH peIlleHUH 3a/layu U3 APYrMX yueOHBIX TPeMETOB U
U3 peaslbHOW >KWU3HW; YMEHHE BBIUUC/IATH T'€OMETPUUECKHE BeTMUUHbI
(onvHa, yros, MJOMAAb, O0BEM, TUIOL[Ab TOBEPXHOCTH), HCIIOIB3YS
v3yueHHble (OPMY/IbI U METOZbl, B TOM YWCJ/Ie: TUIOLA/[b TIOBEPXHOCTH
MUpaMK/ibl, TIPU3MBI, KOHyCa, LIWIMHApPA, TUIOLaAb Cdepbl; 00bEM Ky0a,
MPSIMOYTOJIbHOTO ~ Mapasijieienunea, MUPaMUZbL, TPU3MbL,  IWIMHADA,

KOHYCa, I11apa; yMeHHe HaXO/IUTh OTHOIIIeHre 00bEMOB TMO00HBIX GUTYD

YMeHue oriepupoBaTh TMOHSITUSMU: TIPSIMOYTOJibHasi CHCTeMa KOOp/JWHaT,
BEKTOD, KOOpJMHAaThl TOYKH, KOODJWHAaThl BEKTOpa, CyMMa BEKTOPOB,
Tpou3Be/ileHe BeKTOpa Ha 4YWC/IO, pa3/io)keHHWe BeKTopa mo 6asucy,
CKaJsipHOe TIPOM3BeJleHre, BEeKTOPHOe TIpOM3Be/leHHe, Yrojl MeXAay
BEKTOpaMU; YMeHHe HWCII0/b30BaTb BEKTOPHbIM W KOOP/MHATHBIA MeTO[

[JIs1 pellieHNst TeOMeTPHUeCKHX 3a/au v 3a3/au IPyruX yueOHbIX MpeMeTOB

13

YMeHue BBI6I/IpaTb HO,E[XO,E[SILL[I/Iﬁ MeTO/, AJid pelieHus 3da/iaur; ITIOHNMaHKre
3HAaUMMOCTU MAaTE€MATUKHW B HW3YUE€HHWU T[IPUPOAHBIX U O6H.[€CTB€HHLIX
rnponeccos “ HBHEHHﬁ; yYMeHHe PpdaClio3HdBdTh TIPOsAB/IEHHME 3dKOHOB
MaTeMaTHKU B MCKYCCTBe, YME€HHEe MMPUBOAUTL TIPUMEDPLI MAaTeMaTUUYE€CKHUX

OTKPBITUM POCCHUHCKON U MUPOBOM MaTeMaTUueCcKor HayKu




I[TEPEYEHB 3JIEMEHTOB COAEPXAHNS, [TPOBEPAEMBIX HA EI'D I1O

MATEMATUKE

Kog ITpoBepsieMbIii 371EMEHT CO/[ePKaHUs
1 Yucsia v BIYUCTEHUS

1.1 HarypanbHsble U 1jesible yncaa. Ipr3Haky e/ TMMOCTH Lie/IbIX Yrcesl

1 PaiioHanbHble  unciaa. OOBIKHOBEHHble U [leCATHUHble pOOM, TIPOLIEHTHI,
' OeckoHeuHbIe MeproJruuecKre Apoou

13 ApudmMeTrueckuii KOpeHb HaTypa/bHOM cTerneHu. [leiicTBUSI ¢ apudMeTHYeCKUMU
' KOPHSIMU HaTypaIbHOW CTereHn

14 CrerieHb C 1ie/ibIM MoKa3artesieM. CTereHb C palliOHaIbHBIM MoKa3artesieM. CBOMCTBa
' CTereHu

15 CHHYC, KOCMHYC W TaHTeHC YHCIOBOIO apryMeHTa. APKCHMHYC, apKKOCHUHYC,
. apKTaHreHC YKC/I0BOrO aprymeHTa

1.6 Jlorapudm umcia. [lecaTiyHble ¥ HaTypasbHbIe JT0rapuQMbl

HeiicTBuTeNnbHble uncia. ApudMeThuyeckre oOrepaldd C  [1eHCTBUTE/IbHbIMU
1.7 yrcinamu. [1pubnvkéHHbIe BBIYMCIEHMS, TIPaBU/Ia OKPYT/IeHHs, IPUKKU/KA U OL[eHKa
pe3y/bTarta BbIYMCAEHUN

1.8 [Tpeobpa3oBaHue BhIpaKeHUIH

1.9 KowmriekcHbie uncia
2 YpaBHEHHS 1 HepaBeHCTBa

2.1 Llenble v ApOOHO-pAI[MOHA/IbHBIE YDABHEHUSI

2.2 VppauoHabHble ypaBHeHUs!

2.3 TpuroHoMmeTpuueckre ypaBHeHUsI

24 [TokasarenbHble U Iorapu(pMUUeCKre ypaBHEHUS

2.5 Llesble v APOOHO-paL[MOHA/IEHBIE HEPABEHCTBA

2.6 VppaijoHanbHble HepaBeHCTBa

2.7 [Toka3arenbHbie U iorapupMuUecKrie HepaBeHCTBa

2.8 TpuroHomeTpuyeckKue HepaBeHCTBa

2.9 CucTeMbl ¥ COBOKYMTHOCTU YPaBHEHWH U HEPABEHCTB

2.10 YpaBHeHus, HepaBeHCTBa U CUCTeMBI C TTapaMeTpamMu

2.11 Martpuiia CUCTeMbl JIMHENMHBIX ypaBHeHUM. OnpesiesinTe/b MaTpULIbI
3 ®yHKIMM U rpaduKu




dynkuus, crocobel 3amanus ¢yHkuun. ['paduk ¢yHkumu. B3anmmbo obOpartHbie

- ¢dbynkiuu. UétHble 1 HeuéTHbIe PyHKIMU. [Teprogudeckue QyHKIUN
O6macTb oripefiesieHdsT W MHOXeCTBO 3HaueHud ¢(yHkumu. Hymu ¢yHKImm.
3.9 [TpomMeXyTKM  3HAKOIMOCTOSIHCTBA.  IIpOMEXXYTKM  MOHOTOHHOCTH  (DyHKLIMH.
' MakcuMymbl ¥ MUHUMyMbl (yHKIUM. Hawnbonblliee ¥ HavMeHbIllee 3HayeHHe
(yHKLIMM Ha IPOMEXYTKe
33 CreneHHasi (yHKLMsI C HaTypaJbHbIM M IleJbIM TOKasaTeseM. Eé cBolcTBa u
' rpaduk. CBoiicTBa U rpadvK KOpHS 7-0i CTereH!
3.4 TpuroHomeTtpruueckue (GyHKLIMH, UX CBOMCTBA U rpa(uKu
3.5 [TokasartenbHas U iorapudmMudeckasi GyHKLIWH, UX CBOMCTBA U rpaduku
3.6 Touky paspbiBa. AcCUMOTOTHI rpaukoB QyHKUuil. CBoiicTBa  (QYHKLUH,
' HerpepbIBHbIX Ha OTpe3Ke
3.7 [TocsieroBaTeILHOCTH, CIIOCOOBI 3aIaHUS TT0C/IeJOBAaTe/TbHOCTEH
3.8 Apudmetrueckasi U reoMmeTpuueckasi mporpeccuu. @opmysa C/I0>KHBIX MPOLIEHTOB
4 Hauana MaTemMaTHuecKoro aHanusa
4.1 [Tpou3BogHas ¢pyHkMU. [Ipor3BOjHbIE 37IeMeHTapHbIX (PYHKLWIMA
[IpyuMeHeHre TMPOU3BOAHOM K UCC/IeJOoBaHUIO (YHKLMNA HAa MOHOTOHHOCTb U
4.2 3KcTpeMyMbl. HaxokzieHue HavOO/bIIero ¥ HauMeHbLIero 3HaueHus1 QyHKUWU Ha
oTpe3Ke
4.3 [TepBooOpa3sHasi. MHTerpan
5 MHokecTBa U JIOTMKa
5.1 MHoecTBO, orepaLyy HaJj MHO>KecTBaMU. [lnarpammbl Jiinepa — BeHHa
5.2 Jloruka
6 BeposaTHOCTB ¥ cTaTUCTHKA
6.1 OnucaTenbHas CTaTUCTHKA
6.2 BeposaTrHocTh
6.3 KombuHaTopuka
7 'eomeTpust
7.1 ®Durypsl Ha TVIOCKOCTH
7.2 [Tpsimbie ¥ MJIOCKOCTH B TIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v TIOBEPXHOCTU Bpall[eHUs
7.5 KoopauHathl 1 BEKTOPBI




CUCTEMA OLHEHKHA JOCTUXEHHUA OB YYAIOIIMMHUCA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHUSA OBPA3OBATEJIBHBIX
ITPOI'PAMM HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OneHka JOCTHKEHUS TUTAHUPYEMBIX PE3YJbTATOB OCYLIECTBIISIETCS B COOTBETCTBHH C
MH()OPMAIIMOHHO-METOIMYECKUM TMHCHBbMOM 00 OCOOEHHOCTSX TperojaBaHus  y4eOHOTO
npeamera «MaremaTuka» https://edsoo.ru/mr-matematika/
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