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INIOACHUTEJ/IbBHASA 3AITMCKA

YuebHbIM Kypc «Asrebpa W Hauaja MaTeMaTMUeCKOTO aHa/lu3a» SBJSETCS OJHUM W3
Haubosiee 3HAUMMBIX B TIpOrpaMMme cpefgHero oOIero o0Opa3oBaHUs, MOCKOJBKY, C OJHOH
CTOPOHBI, OH 00ecreurBaeT WHCTPYMEHTa/lbHYI0 0a3y /i1 W3yueHHWs BCEX eCTeCTBEHHO-
Hay4YHbIX KYPCOB, a C ApPYroil CTOPOHBI, (OpMHpPYeT JIorTHYecKoe M abCTpPaKTHOe MBbIIIeHre
o0yuarIuXxcss Ha YpPOBHe, HeoOXOAUMOM /i OCBOeHHsi WH(POPMATHKH, OOIeCTBO3HAHUS,
WUCTOPWHM, CJIOBECHOCTH M [JPYTMX /[AUCUMIUIMH. B pamkax pgaHHOro ydeOHOTO Kypca
oOyuaroruecsi OBJIa/IEBAalOT YHUBEPCATBHBIM  SI3bIKOM COBDEMEHHOW HayKH, KOTopast
bopMyMpyeT CBOU IOCTI)KEHUSI B MaTeMaTUUeCKol dhopme.

YuebHbIM Kypc anreOpbl ¥ HayaJ MaTeMaTUUECKOTO aHa/M3a 3aK/aJblIBae€T OCHOBY [IIsI
YCIIEIIIHOTO OBJIQ[IeHUs] 3aKOHaMW (GU3UKH, XUMHM, OHOJOrMH, TIOHUMAaHUsS OCHOBHBIX
TeH/IeHIUM pa3BUTHUS 3KOHOMMKM M OOIeCTBEHHOW >KWU3HH, T03BOJ/ISIET OPHUEHTHPOBAThCS B
COBpPEMEHHBIX LM(POBLIX M KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEeHHO WCII0/Ib30BaTh WX [IIs
JanpHediero o6pa3oBaHuSi W B TIOBCeJJHEBHOM JKM3HU. B TO >Ke Bpemsi OB/ajZieHue
abCTpaKTHBIMU M JIOTUYECKHA CTPOTUMM KOHCTPYKIMSIMU aireOpbl M1 MaTeMaTUYeCcKOTro aHajM3a
pa3BUBaeT yMeHHEe HaxOAWTb 3aKOHOMEPHOCTH, OOOCHOBBIBAaTH WCTUHHOCTh, [OKa3bIBaTh
YTBEPXKJEHHSI C TIOMOI[bI0 UHYKIIMUA U PacCyX/aTh JeAyKTUBHO, UCIIO/Ib30BaTh 00001IeHe 1
KOHKpDEeTH3al[i0, abCTparMpoBaHHWe W aHAJo0TUi, (OPMUPYET KpeaTHBHOE W KPUTUUYECKOe
MBIIIIEHHE.

B xome usyuenuss yuebHOro Kypca «Anrebpa W Hauaja MaTeMaTHUeCKOTO aHa/Inu3a»
oOyuarolyecsi TOJyuyalOT HOBBIM OMBIT pelleHWs TPUK/IAAHbIX 3a7lau, CaMOCTOSITe/TbHOTO
TIOCTPOEHUsT MaTeMaTHUeCKHUX Mo/iesiell peasibHbIX CUTYal[di, WHTeprpeTalyyd TOTy4eHHBIX
pellieHni, 3HaKOMSTCS C TIpUMepaMH MaTeMaTHUeCKUX 3aKOHOMepPHOCTel B TIpUpOJie, HayKe U
WCKYCCTBE, C BBIJJAFOIIMMUCS MaTeMaTHUeCKUMHU OTKPBITUSIMUA U X aBTOPaMH.

YuebHbIi Kypc 0071a/jaeT 3HAUWTEbHBIM BOCIUTATE/NbHBIM TIOTEHIMAIOM, KOTOPBIH
peanu3yeTcss Kak uyepe3 yueOHbI MaTepHas, CIIOCOOCTBYHOIIMH (OPMHPOBAHHIO HAyYHOTO
MHUDOBO33pEHUs, TaK MW uepe3 croeluduKy yueOHOM  [esTe/IbHOCTH, Tpelyroiei
NIPO/IOJDKUTE/IbHOM  KOHIIEHTPAlldd  BHHUMAaHWsI, CAMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTyUYeHHbIN pe3ysibTarT.

B ocHoBe MeToguku oOyueHWs aireOpe ¥ HayajaM MaTeMaTHUeCKOTO aHaM3a JIEXKUT
JesITeTbHOCTHBIM TTPUHIUT 00yJeHusl.

B cTpykType yuebHOro Kypca «Arebpa U Hauaa MaTeMaTUUECKOTO aHa/TU3a» BbI/Ie/IeHbI
CJIeIyIONIe COZIeP)KaTe/IbHO-MeTOAUUeCKre JIMHUM: «UKcia ¥ BbIUKC/IEHUS», «DYHKIUH U
rpadukn», «YpaBHeHUsI ¥ HepaBeHCTBa», «Hauama MaTeMaTHueckoro aHaau3a», « MHOXeCTBa 1
JIOTHKa». Bce OCHOBHBIE COJlep)KaTe/TbHO-METOJUUECKHUe JIMHUM WM3Y4aloTCs Ha TMPOTSHKEHUH
JBYX JieT o0yueHHsl Ha ypOBHe CpeZiHero oOiiero obpa3oBaHMsi, €CTECTBEHHO JOMOJIHSS ApPYyr
Jpyra ¥ TIOCTeNeHHO HachIIlassCb HOBBIMKM TeMaMM W pa3jenaMu. JlaHHbIA yueOHbIN Kypc
SIBJISIETCSI UHTErPAaTHUBHBIM, TIOCKONBKY 00benuHsieT B cebe cojepkaHWe HeCKOTbKUX
MaTeMaTHUeCKUX AUCLIMIUIMH, TaKUX KakK anreOpa, TPUTOHOMETPHs, MaTeMaTHUeCKU aHaju3,
TEOpUsi MHOJKeCTB, MaTeMaThuecKas JorMka W gpyrue. IIo mMepe Toro kak oOyuaroriuecs
OBJIa/IeBAlOT BCE 0Oojiee IIMPOKMM MaTeMaTUYeCKMM arllapaTtoM, y HUX TI0C/Ie[J0BaTebHO
dbopMHpyeTCs U COBEpILEHCTBYETCSI YMEHHe CTPOMTh MaTeMaTHUecKyl0 MOZeb peasbHOU
CUTyalluy, TIPUMEHSITh 3HAHHS, TOJIyueHHbIe TPU W3yUeHWH yueOHOro Kypca, i pelleHus
CaMOCTOSITE/TIbHO C(HOPMY/TUPOBAaHHON MaTeMaTHUeCKOW 3a/lauM, a 3aTeM MHTEepPIIPeTHPOBaTh
CBOU OTBET.



CojgepkaTe/lbHO-MeTOIMUeCKasi — UHUS ~ «Yucia W BBIUMC/IEHWs» — 3aBepiliaeTr
(opMHpOBaHrE HABLIKOB HCTIO/b30BaHUS JEHCTBUTE/ILHBIX UHCeI, KOTOpoe ObLJIO HauaTo Ha
ypOBHe OCHOBHOro o61jero obpasoBaHusi. Ha ypoBHe cpesHero obijero obpasoBaHusi ocoboe
BHUMaHUe yensieTcss (OpMHUPOBaHUIO HaBBIKOB paliMOHA/IbHBIX BBIYMC/IEHUM, BKJ/IFOUYAIOIUX B
ce0si MCIO/Ib30BaHKE Pa3/UYHbIX (OPM 3alMCU UMC/Ia, YMeHHe JieslaTh TIPUKUJKY, BBITIOTHSTD
npub/MKEHHBIE BBIUMC/IEHUS], OLIeHUBATh UHMC/IOBbIe BbIpaKeHusi, paboTaTh C MaTeMaTUYeCKUMU
KOHCTaHTaM{. 3HaKOMble 00yuaroL[MMCsl MHOKECTBA HaTyPasbHBIX, LeJIbIX, PaljMOHaIbHBIX U
[leMCTBUTE/IbHBIX YKCesT [JOTO/HSIOTCS MHOKECTBOM KOMILIEKCHBIX urcesl. B KaJoM M3 3TUX
MHO>KeCTB pacCMaTpUBalOTCsl CBOWCTBEHHbIE eMy crieljudrueckue 3aaui U Oneparyu: JjeneHue
Hallesio, OTepUpOBaHMe OCTaTKaMM Ha MHOXKECTBe I[eJIbIX UHCes, OCo0ble CBOMNCTBA
paLMOHaMbHBIX U MppaLMOHA/BHBIX YKces, apupMeTHUUecKre orepalyy, a TakKe U3BjIeYeHHe
KOpHSI ~HaTypaJlbHOM CTelleHM Ha MHOXeCTBe KOMIUIeKCHbIX uucen. bsaropaps
1oC/Ie/OBaTe/IbHOMY — pPaclIMpeHUI0  Kpyra  MCIO/Ib3yeMbIX UHCel W 3HAaKOMCTBY C
BO3MOJKHOCTSIMU UX IPUMEHEeHUs /1S pellleHus pa3/IMuHbIX 3a/lay (POPMUPYeTCs Mpe/iCTaBIeHue
0 e/IMHCTBe MaTeMaTHK{ KaK HayKU U eé po/i B IOCTPOEHNUH MO/eJeil pealbHOI0 MUPa, LIUPOKO
WCTI0/TB3YIOTCsT 000011IeHe 1 KOHKPeTHU3aLusl.

Jluausi «YpaBHeHUsI M HEPaBEHCTBa» peaM3yeTcs Ha TMPOTSHKeHUM BCero o0ydyeHUs Ha
ypoBHe cpefHero oOiiero o0pa3oBaHMs, TOCKOMBKY B KaxJoM pa3sgene IIporpammbl
TIpe/lyCMOTPEHO pellieHre COOTBETCTBYIOIIMX 3a/jau. B pe3ysbraTe oOyuaromuecst OB/a/ieBaroT
pa3/MUHbIMA ~ MeTOZAMU  pelleHWsi palMOHabHbIX, HWPPALMOHANbHBIX, TI0Ka3aTesbHbIX,
norapupMUUecKUX U TPUTOHOMEeTPHUYeCKUX YpaBHeHHWH, HepaBeHCTB M CHUCTeM, a Takxke 3ajady,
cofep>kalx napametpsl. [lo/lyueHHble yMeHHsI LLIMPOKO HWCHO/b3YIOTCS MPU UCCIe[0BaHUN
(YHKLMI C TOMOLLBIO TIPOM3BOHOM, NIPY pellleHWH NMPUK/IaJHbIX 3a/au U 3a/lau Ha HaXOoXK/ieHue
HanOOMbIIMX ¥ HaUMEeHbIINX 3HaueHnH GyHKIMHU. JaHHas1 coziepykaTesibHast JIMHUS BK/IIOYAeT B
cebst Takke (HOPMHPOBaHWE YMEHHWH BBIMIOJHATH PACYEThl 10 (opmysaM, npeobpa3oBaHus
paLMOHabHbIX, UPpPaljMOHA/BHBIX U TPUTOHOMETPUUECKUX BbID&KEHUM, a TakKe BbIpaKeHHWH,
COoZlepKall[uX CTereHW W JjorapudMmbl. brarogapsi u3yueHWio anreOpanueckoro marepuasna
MIPOMCXOJUT  Jla/ibHellllee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOTO  MBILUIEHUS
oOyuaroiuxcsi, pOPMUPYIOTCSI HaBbIKU Jie[yKTUBHBIX PacCy»/eHui, paboThl C CUMBOJBHBIMU
dbopmamu, mpe/icTaB/ieHHsI 3aKOHOMEPHOCTe U 3aBUCUMOCTel B BU/le PABEHCTB U HePaBEHCTB.
Anrebpa nipezisiaraet 3¢ ¢eKTHBHbIE HHCTPYMEHTHI /711 pellieHrs TPaKTHUeCKUX M eCTeCTBeHHO-
HayYHBIX 3a/lau, HarJIsiZIHO IeMOHCTPUPYET CBOU BO3MOKHOCTH KakK S3bIKa HaYKH.

CopgeprkaTebHO-MeTOoIuYecKass UHUA «DyHKIMU U rpaduKi» TEeCHO TeperieTaeTcs C
OPYrUMH ~ JIMHUSIMA ~ y4eOHOrO  Kypca, TIOCKOMBbKY B  KAaKOM-TO  CMBICJIe  3afIaéT
10C/e/|0BaTe/lbHOCTh ~ M3yueHWss MaTepuasa. VI3yueHue  CTeleHHOW, I1OKa3aTe/bHOM,
JIorapu()MUUECKON ¥ TPUTOHOMETPUYEeCKUX (PYHKLIMM, UX CBOWCTB M Ipa()MKOB, UCMOIb30BaHUE
byHKUMN A7 pellleHMs 3a/lad M3 APYruX y4eOHBIX IpeJMeTOB U peasbHOW KU3HU TeCHO
CBSI3aHO KaK C MaTeMaTMUYeCKUM aHa/ln30M, TaK M C pellleHWeM YpaBHeHUI U HepaBeHCTB. [Ipu
3ToM 0osbllIoe BHUMaHHWe yzessieTcsi (OPMHUPOBAHMIO yMeHHsl BbIpakaTb (opMysiamu
3aBUCUMOCTH MeX/ly pas3/lMuHbIMU BeJIMYMHaMU, UCC/Ie[0BaTh MOMy4YeHHble (YHKLUH, CTPOUTh
ux rpadukyd. Martepuan 3TOM cofiep)KaTelbHOW JIMHUM HaljeleH Ha pas3BUTHE YMEHUH U
HaBBIKOB, TMO3BOJISIFOIIMX BbIPa)KaTh 3aBUCMMOCTH MEX[JY BeJMUMHAaMM B pa3idyHoil ¢opme:
aHa/IMTHUeCcKol, rpaduueckoli W cioBecHOW. Ero wu3syuyeHue cCriocoOCTByeT —pa3BUTHIO
a/ITOPUTMUYECKOTO  MBIIIJIEHUs,  CIOCOOHOCTH K O0OOIIeHHWI0 ¥ KOHKpPeTHU3aluH,
WCTIO/Tb30BaHUI0 aHaIOTU.



CopgepxaTenbHast MUHUST «Hauasma MaTeMaTUYeCcKOro aHau3a» T03BOJISIET CYIeCTBEHHO
pacCIMpUTh KPYT KaK MaTeMaTHMUeCKUX, TaK W MPUK/IAJHBIX 3a7lay, ZOCTYIHBIX 00yuYaromumcs,
TaK KaK y HUX TOSIB/ISI€TCS BO3MOXXHOCTb CTPOUTh TPaMKK CI0XKHBIX (QYyHKLMA, OnpesiesiTb UX
HauOOJbIIMe ¥ HaMEeHbIIINe 3HAaueHUsl, BBIYUCISATE TIOMAAN GUTYP U 00bEMBI Tes, HAXOAWUTh
CKOPOCTHM U YCKOpeHHusi TpoljeccoB. [laHHasi cojiep)kaTefbHasi JIMHUS OTKPbIBaeT HOBBIE
BO3MOKHOCTM TIOCTPOEHHUSI MaTeMaTUYeCKMX MoOJie/iell peasibHbIX CUTyalWH, I103BOJISeT
HaXO/IUTh Hawiyulllee pellleHHWe B TMPHUKIAJHBIX, B TOM UHC/Ie COLMaTbHO-3KOHOMUYECKHUX,
3afjauaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTMUeCKOro aHaju3a CrocOoOCTBYeT pa3BUTHIO
abcTpakTHOTO, )OPMAaTBLHO-IOTHUYECKOTO U KPeaTMBHOTO MBIILIeHUs, (POPMUPOBAHUIO YMEHUH
pacrno3HaBaTh MPOSIBJIEHHMsT 3aKOHOB MaTeMaTUKU B HayKe, TeXHUKe W UCKyccTBe. OOyuaroruecs
Y3HAIOT O BBIZAIOLUXCS pe3y/ibTaTax, MoyueHHbIX B X0/ie Pa3BUTHsI MaTeMaTUKU KakK HayKu, U
00 UxX aBTOpax.

CogeprkaTe/lbHO-MeTOIMUeCKass JIMHUS «MHOXKeCcTBa U JIOTHKa» BK/IHOUaeT B cebs
3JIeMeHTbl TEeOpUU MHOXeCTB W MaTeMaTHueCKOW JIOTUKU. TeopeTHKO-MHOXXeCTBeHHbIe
TIpe/ICTaB/ieHysi TIPOHU3bIBAIOT BeCh KypC IIKOJBHOW MaTeMaTMKW W TIpeZjiararoT Haubosee
YHUBEPCA/bHBIN $3bIK, O0BeJUHSIIONIMN BCe pa3zie/lbl MaTeMaTHKH W €€ TIPUIOKEeHUH, OHU
CBSI3bIBAIOT Pa3Hble MaTeMaTUUYeCKHe AVCLUTUIMHBI U UX TIPUIOXKEeHUS B efuHOe 1iesioe. [TosTomy
Ba)KHO JAaTh BO3MOXXHOCTb OO0y4YaroIeMycsi MOHMMAaTb TeOPeTUKO-MHOKEeCTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTUKM W WCII0/Ib30BaTh €ro [l BbIpa)KeHUs] CBOMX MbIc/ieil. [Ipyrum
Ba)XHBIM TPU3HAKOM MaTeMaTHKW KakK HayKu CreJyeT MpU3HaTb CBOWMCTBEHHYHO el CTPOroCTb
000CHOBaHMI U (C/ilefloBaHUe OIpeJe/iEHHBIM TIpaBWaM  TIOCTPOEHUsT  /I0Ka3aTesbCTB.
3HaKOMCTBO C 3/IeMeHTaMHd MaTeMaTUueckod JIOTUKUA CTIIOCOOCTBYeT pa3BUTHIO JIOTHUECKOTO
MBIIIIEHUs] 00YYarOLUXCsl, TIO3BO/ISIET UM CTPOUTH CBOU PACCY>KJeHUsT Ha OCHOBE JIOTUYeCKUX
nipaBu/I, (hOPMHUPYeT HAaBBIKA KPUTUUYECKOTO MBIIILJIEHMSI.

B yue6HOM Kypce «Asirebpa M Hayaja MaTeMaTHUYeCKOTO aHajM3a» TPUCYTCTBYIOT
OCHOBbI ~ MaTeMaTU4YeCKOTO  MOJIe/IMPOBAHMS,  KOTOpble  TPH3BaHbI  CIIOCOOCTBOBATh
(OopMHMpOBaHKIO HaBBIKOB TIOCTPOEHUsI Mo/iesiell pealbHBIX CUTyaldd, WMCCIe[JOBaHUSI 3THUX
Moziesield C TIOMOLIBIO ammapara aareOpbl M MaTeMaTH4eCcKOro aHaiv3a, WHTepripeTalyu
TIOJTyYeHHBIX pe3y/bTaToB. Takue 3a/laHusi BIUIETEHbI B KaXK/[bli W3 pa3/ie/ioB TPOTrpamMMbl,
TIOCKOJIbKY BeCh Marepuasn yueOHOro Kypca IIUPOKO UCIOJb3yeTCs AJIsi PelleHusl TIPUK/IaJHbIX
3afgau. [lpu pellleHMM peasbHBIX — TMPAKTHMUECKWMX 3ajau  oOydaroiyecs pa3BUBAIOT
HabJ/FoIaTeIbHOCTh, YMeHHe HaXO[UTh 3aKOHOMEPHOCTH, abCTparrpoBaThCsi, HMCIO/Ib30BaTh
aHarnoruro, 00600IaTh ¥ KOHKpeTU3UpoBaTb Mpobiemy. [lesiTenbHOCTE TIO (HOPMHPOBAHHMIO
HaBBIKOB peIlleHHs TTPUK/IaJHBIX 33/jau OPraHU3yeTCs B TIPOLIecCce W3yueHUst BCeX TeM yueOHOro
Kypca «Anrebpa ¥ Hauasia MaTeMaTHUeCKOTO aHa/T|u3a».

Ha n3yuenue yueOHOTo Kypca «Asrebpa v Hayajsa MaTeMaTUYeCKOTO aHa/IM3a» OTBOAUTCS
272 yaca: B 10 knacce — 136 yacoB (4 yaca B Hezesnto), B 11 knacce — 136 yacoB (4 yaca B
HeJierto).



COJEPXAHUE OBYYEHUSA
10 K/TACC

Yucia ¥ BBIYUC/TIEHUSA

ParoHanbHble yncna. OObLIKHOBEHHbIE U JleCSITHYHBIe po0Ou, MPOLeHThI, OeCKOHeUHbIe
neproiyeckre 1pobu. IlpumeHeHre 1pobeii 1 MPOLIEHTOB [i/isl PellleHus] MPUK/IaHBIX 3a/au U3
Pa3/IMYHbIX OTpac/aer 3HaHWW U PealbHOM XKU3HU.

[HeiicTBuTe/bHBIe yKMC/la. PaljoHa/nbHble W MppalyoHaibHble uncia. ApudmMeTnueckre
orepaLuu C JeHCTBUTeNbHBIMU UMC/IaMu. MoOAy/b [1eMCTBUTE/ILHOTO UMC/la U ero CBOWCTBA.
[TpubmKéHHBIE BBIYMC/IEHWS, TIpaBWIa OKDYIJIEHWs, TIPUKHJKAa ¥ OLIEHKa pe3y/bTaTa
BBIUMCJIEHUM.

Crenenb c LenbIM nokasaTeseM. bunom HetotoHa. Vcnonb3oBanue nogxogsieid (opMbl
3aIUCH [JeMCTBUTEIBHBIX UMCell [/1s pellleHHs TPaKTUYeCcKUX 3afiay U Npe/cTaB/ieH)s JaHHbIX.

ApudmeTnueckuii KOpeHb HaTypabHOM CTEIeHU U ero CBOMCTBaA.

CrenieHb C palMOHa/IbHBIM TIOKa3aTereM M e€ CBOWCTBA, CTeleHb C JleHCTBUTEIbHBIM
TIoKa3aTesieM.

Jlorapugm uucia. CoiicTBa sorapudma. leciTUUHbIe U HaTypasibHble J10rapu(Mbl.

CHHyC, KOCMHYC, TaHI'€HC, KOTaHTeHC YMC/I0BOrO apryMmeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHreHC YMCI0BOT0 apryMeHTa.

YpaBHeHus 1 HepaBeHCTBA

ToxzectBa W TOXAeCTBeHHble IpeoOpa3oBaHMsl. YpaBHeHHe, KOpeHb YpaBHEHHSI.
PaBHOCH/IBHBIE ypaBHEHUs U YpaBHeHUsI-C/le/icTBUsS. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIe METOZbI PellIeHHs 1ie/bIX U IPOOHO-PaljIOHaIbHBIX YPaBHEHUM 1 HepaBeHCTB.
MHorousieHbl OT OJHOM TNepeMeHHOW. [leleHHMe MHOrousieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousieHs! C LjesibiMd Ko3duiieHTamu. Teopema Buera.

[Tpeobpa3oBaHus YMCIOBBIX BBIPDA)KEHUH, COZIep>KalliX CTeNeHU U KOPHHU.

VppaumioHanbHble  ypaBHeHMs.. OCHOBHble MeTO/Ibl  pelleHusi HppaljMOHa/IbHBIX
ypPaBHEHHH.

[TokasarenbHble ypaBHeHUs.. OCHOBHbIe MeTO/IbI pellieHHs [T0Ka3aTe/IbHbIX ypaBHEeHUH.

ITpeobpa3oBaHe BeIpaKEHHUH, COIePKaII[UX Jorapri(MBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHble METOZbl pelleHUs JorapupMuuecKux
YPaBHEHHUH.

OcHoBHbIe TpUroHOMeTpuueckue (opmynbl. [Ipeobpa3oBaHue TPUTOHOMETPUUYECKHX
BbIpa)keHuil. PellleHre TPUrOHOMETPUUECKUX ypaBHEHUH.

PemieHue cucteM JMHeWHBIX ypaBHeHWM. MaTpulla CHUCTeMbl JIMHEMHBIX YpaBHEHHH.
Omnpesenurenb MaTpULlbl 2X2, €ro reoMeTpPUYeCKUN CMBICJI M CBOMCTBA, BBIYKUC/EHHE ero
3HaueHus], IpUMeHeHHe OMpeze/uTe/s [JIs pellleHUs] CUCTeMbl JIMHEeWHBbIX ypaBHeHUH. PerieHne
NIPUKJIa/IHBIX 33/lay C MOMOILBI0 CUCTEeMBI JIMHEHHbIX ypaBHeHUH. VicciieoBaHUe NOCTPOEHHOM
MO/Ie/IY C TTOMOILIbI0 MaTpUL] U OTpejieuTese.

[TocTpoeHre MaTteMaTWUueCKUX MOJeed peaJbHOM CUTyalUU C MOMOIIBK) YpaBHEHUM U
HepaBeHCTB. [IprMeHeHUe ypaBHeHMI U HepaBeHCTB K pelLIeHWI0 MaTeMaTH4eCKHUx 3ajau u
3a/1a4 13 pPa3IMYHbIX 00/1acTell HayKW W peasbHOW >KU3HH.

Dy U rpadpuku

®yuk1Ms, crocobsl 3a7anHus GyHKUMU. B3auMHO obpatHble ¢yHKIMU. Komrosurus
dynkimi. ['paduk yHKIMM. DemMeHTapHbIe TTpeoOpa3oBaHus rpadUKoB GyHKIIUMN.



O6nacThb oripefiesieHHsI 1 MHOXKeCTBO 3HaueHWM ¢yHKuun. Hymu ¢yaxuyu. [TpomexyTku
3HAaKOMOCTOSIHCTBA. UéTHble W HeuéTHble QyHKUMU. [lepuoanueckue QyHKLuM. [IpoMexyTKu
MOHOTOHHOCTA (PYHKIMU. MakCUMyMbl 1 MUHUMYMbI (yHKUMH. HanOosibiliee ¥ HaviMeHblllee
3HaueHMs1 (PYHKLIMU Ha TIPOMEXKYTKe.

JIuHeliHasi, KBaJipaTU4Hasi U ApoOHO-MHeHast PyHKLUHU. DyileMeHTapHoe UCC/ie/JoBaHre 1
MOCTpOeHre ux rparKoB.

CreneHHass (yHKLMsI C HaTypa/JbHbIM U LieJIbIM IOKasaTeseM. Eé cBoiicTBa M rpaguk.
CroiictBa ¥ TpadmK KOPHSI N-OM CTereHW Kak (yHKIMM 0OpaTHOUM CTerieHW C HaTypajbHBIM
TIOKa3aTesieM.

[TokasarenbHast U gorapupmuueckas GyHKIMH, UX CBOMCTBA U rpaduku. Vcrnonb3oBaHue
rpadukoB (GyHKIMIM /151 pellieHrsl ypaBHeHHU .

TpuroHomeTprueckasi OKpPY)XHOCTb, OIpeJie/leHe TPUTOHOMETPUYECKUX  (DYHKLMH
YMCJIOBOTO apryMeHTa.

@DyHKIMOHa/IbHbIE 3aBUCHMOCTH B peaslbHbIX Mpolieccax U siBjeHusX. ['payky peasbHbIX
3aBUCUMOCTEM.

Hauasia MaTeMaTH4eCKOro aHaaimsa

[TocnepoBaTenbHOCTH, CTIOCOOBI 33/laHUS TTOC/IE/[OBaTe/TBHOCTeH. MeTos MaTeMaThUyeCKOM
VHAYKIMA. MOHOTOHHBIE M OrpaHUYeHHbIe II0C/Iel0BaTebHOCTH. VICTOpUS BO3HUKHOBEHMS
MaTeMaTUYeCcKOro aHan3a Kak aHaiv3a 0eCKOHeUHO MaJbIX.

Apudmernueckass W reomeTpuueckasi —Tmporpeccdd. beckoHeuHo — yObiBaroijas
reomerpuueckasi rporpeccus. Cymma OeckoHeyHO yObIBarollleli reoMeTprUuecKol TMpOorpeccuu.
JIuHelHbI W SKCTMOHeHIMalbHbIM pocT. Yucio e. PopMyna CHIOXKHBIX TMPOLEHTOB.
Vcrnosib30BaHMe NPOrpeccud [ijis pellleHrst peabHbIX 3a7,a4 NPUK/IaHOrO XapakTepa.

HenpepbiBHble GYHKIMM M WX CBOHCTBA. ToOukM paspbiBa. ACUMOTOTHI TI'padMKOB
¢yHkuuii. CBoiicTBa (yHKIMI HeNpepbIBHBIX Ha OTpe3ke. MeToJ UHTepBaJOB [/ pelleHus
HepaBeHCTB. [IprMeHeHre CBOWCTB HelpepbIBHBIX (PYHKLMH [/ pelleHus 3ajau.

[TepBasi 1 BTOpasi Mpor3Bo/HbIe PyHKLMKU. Oripe/iesieHle, reOMeTpUUeCKUil U pU3NUecKuit
CMBIC/I IPOU3BO/IHOM. Y paBHEHHE KacaTe/bHOU K rpadUKy (PyHKLIMU.

[Tpor3BogHbIe 371eMeHTapHbIX (QyHKLMH. [Ipou3BoiHas CyMMbl, MPOU3BeeHUs], YaCTHOTO
Y KOMITO3ULIMM (PYHKLUH.

MHoXxecTBa H JI0OTHKA

MHo>keCTBO, Onepaly HaJ, MHOXKeCTBAMU U UX CBOMCTBa. Jluarpammsl Diisiepa—BeHHa.
[IpuMeHeHre TeOpeTHMKO-MHOXXeCTBEHHOI'O ammapara [JI ONMCAHWS peasbHbIX IPOLIeCCOB U
SIBJIEHUH, TIPU PeLleHrH 3aJjau U3 APYTUX y4eOHBIX MpeMeTOB.

OrmpenesieHe,  TeopeMa, CBOWCTBO  MaTeMaTMYecKOro  00BeKTa,  C/e/CTBUe,
[l0Ka3aTe/lbCTBO, PABHOCU/IbHbIE YDaBHEHMUS.

11 KJTIACC

Yucia v BbIUMC/TeHUs

HarypanbHble u uenble uuncna. [IprMeHeHWe TPU3HAKOB [e/MMOCTH LieJIbIX UuCes,
HaubosbImi ob1wmii nenurtens (ganee — HO/I) u HaumeHbliiee obiee kpaTHoe (manee — HOK),
OCTaTKOB MO MOAY/It0, afroput™Ma EBkivia A1 pelieHust 3a/1au B Lje/IbIX YUC/Iax.

KommiekcHple uwncna. Asirebpavueckas U TpUTOHOMeTprYecKas (OpMbI  3arvcH
KOMIIEKCHOTO uHc/ia. ApudMeTHueckre orepaiyyd C KOMITIEKCHBIMUA uuciaMu. V3o0pakeHue
KOMILJIEKCHBIX UMces Ha KOOpAWHaTHOM miockocTu. Popmysia MyaBpa. KopHu n-oii crerenu us



KOMILJIEKCHOTO uucsa. [IprMeHeHHWe KOMIUIEKCHBIX 4YMCen /il pelleHUs (U3NYeCKUx u
reomMeTpUuUeCcKuX 3ajau.

YpaBHeHus ¥ HepaBeHCTBA

CucTeMa ¥ COBOKYITHOCTh YPaBHEHUI U HepaBeHCTB. PaBHOCU/IbHBIE CUCTEMBI U CUCTEMbI-
cyieficTBUsL. PaBHOCU/TbHBIE HEPABEHCTBa.

OTbop KOpHell TPUTOHOMETPUUECKUX YPAaBHEHWM C TIOMOIIBbI0 TPUTOHOMETPHUECKOMN
OKPY’KHOCTH. PellleHre TPUrOHOMeTPUUECKUX HEePaBeHCTB.

OCHOBHbIE MeTO/Ibl pellieHNs IT0Ka3aTe/IbHbIX U JIOrapu(MUUeCKUX HepaBeHCTB.

OCHOBHbIE MeTO/Ibl pellieHHs] MppaLjMOHa/IbHbIX HEPaBEeHCTB.

OCHOBHBbIE ~ MeTO/Jibl ~ pelleHus] CHUCTeM M  COBOKYIHOCTeH  paljMOHaJ/IbHbBIX,
VppaLMOHaJIbHbIX, TIOKa3aTe/bHbIX U JIOTapuMUUeCKUX ypaBHEHUH.

YpaBHeHUs, HepaBeHCTBA U CUCTEMBI C TTapaMeTpamMH.

[IpuMeHeHUe ypaBHeHHWH, CUCTeM W HepaBeHCTB K pelleHWI0 MaTeMaTH4yeCKUX 3a/iau U
3a7lay U3 pa3MyHbBIX 006sacTell HayKd W peasibHOM JKU3HM, WHTepIipeTalys IMOy4YeHHbIX
pe3y/bTaToB.

DyHKIUM ¥ rpaduKu

I'paduk xKommnosuipm ¢yHKIMA. ['eomeTpryeckue o0Opa3bl ypaBHeHWI W HepaBeHCTB Ha
KOODP/ZIMHATHOM TIJIOCKOCTH.

TpuroHomeTpryeckre GyHKLIMHU, UX CBOMCTBA U rpauKu.

I'paduueckue MeToAbl pellleHWs] ypaBHEHM U HepaBeHCTB. ['paduueckue MeTO/bI
pellieHusI 3a/lau C rapaMeTpamHu.

Wcrnionb3oBanve rpadukoB (PYHKIUN [/ UCC/IeJO0BaHUSI MPOLECCOB U 3aBUCUMOCTEM,
KOTOpbIe BO3HUKAIOT TIPY pelleHrH 33/jau U3 JPyrux yueOHbIX MpeMeTOB U peasTbHOM XKU3HH.

Hauana MaTeMaTH4eCKOro aHaau3a

[TprMeHeHMe MPOM3BO/IHOM K MCC/IeI0BaHUIO (DYHKLIMH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxeHre HanOOJIbIIIeTO ¥ HAMMEHBIIIero 3HaUeHHH HeTlpephIBHOW (YHKIMY Ha OTPe3Ke.

[IpyMeHeHre TIPOM3BOJHOW [/l HaXOXK/EHWsS HaWIyullero pellieHus B TPUKIaJHBIX
3ajjauax, /s Omnpefie/ieHUss CKOPOCTH M YCKOpeHMs Tipolecca, 3a/laHHoro ¢Gopmy/ol Wiu
rpavKoMm.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO IepBO0Opa3Hbix. [lepBooOpa3Hbie 3/1eMeHTapHBIX
dynkImi. [TpaBuia HaxXoXKAeHUs TTI€PBO0OPA3HbIX.

Wurerpan. ['eomeTprueckuii CMbIC/I MHTerpasa. BeluncieHne onpezienéHHOTO UHTerpasia
o ¢popmysie HetoToHa-JlelibHuIa.

[lpumeHeHWe WHTerpana /s HAaXOKAEHUS TUIOMIaZeld TUIOCKUX ¢Guryp u 00BEMOB
reoMeTpUuUecKuX TeJl.

[Tpumeps! perenni Aud@epeHLManbHbIX YpaBHEHUM. MareMaTnyeckoe MO/Je/MpoBaHye
peasibHBIX MPOLIECCOB C TIOMOILIBIO AU depeHIManbHbIX YpaBHEHUH.



IINMTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA <«AJII'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIMU3A» (YTJIYBJIEHHBEIM YPOBEHBL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIbTATDBI

1) rpakAaHCKOT0 BOCITUTAHUSA:

CcOPMHUPOBAHHOCTh ~ TPAXKAAHCKOW TO3WIMM  OOyuarommierocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YjleHa POCCHMCKOro oOIecTBa, Tpe/CTaB/eHre O MaTeMaTHUeCKHUX OCHOBax
(GYHKIIMOHUPOBAHUSI PA3/IUUHBIX CTPYKTYp, SIBJeHUM, TPOLIeAYP TPa’KAAHCKOTO O0OIIecTBa
(BBIOODBI, OTPOCHI M APYroe), yMeHHe B3avMO/IeHiCTBOBATh C COI[UA/TbHBIMU WHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKLUSIMU U Ha3HAUEHUEM;

2) IaTPUOTHYECKOTO BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTb POCCHUMCKOW T'Pa)K[JaHCKOW MAEHTUUYHOCTH, YBa)KeHUsI K TPOIILIOMY U
HaCTOSALLEMY POCCUMCKOM MaTeMaTUKH, LIeHHOCTHOe OTHOLIEeHHWe K JOCTW)KEHHSIM POCCUMCKUX
MaTeMaTUKOB M POCCHUMCKOW MaTeMaTUuYeCKOW IIKO/bl, MCIIO/Jb30BaHWe 3THX [OCTW)XKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHSX, Chepax SKOHOMUKY;

3) AyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

OCO3HaHWEe  [JYXOBHBIX L[€eHHOCTeld  pOCCHICKOrOo  Hapoza, ChHOpMUPOBAaHHOCTH
HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TIOBe/IeHHs], CBSI3aHHOTO C MPaKTUUeCKUM MpHUMeHeHHueM
JNOCTIKEHUM HayKd U JesTe/IbHOCTbIO YUYEHOro, OCO3HaHHEe JIMYHOrO BK/aJla B TIOCTPOEHHe
YCTOWUMBOTO Oy/IyIIIero;

4) 3cTeTHYEeCKOro BOCIUTAHMSA:

3CTeTUYeCcKoe  OTHOLIEHWe K  MHpY, BK/IOuUasi  3CTeTHKY  MaTeMaThUuecKux
3aKOHOMEpHOCTel, OOBEeKTOB, 3a/lay, pelleHrd, pacCy>K[eHWd, BOCIPUUMUUBOCTb K
MaTeMaTUUeCKUM acrieKTaM pa3/inyHbIX BU/IOB UCKYCCTBa;

5) pu3nuecKoro BOCIUTAHUSA:

cchOopMHPOBAaHHOCTh YMeHUsI TIPUMEHSITh MaTeMaTHuecKre 3HaHUsI B UHTepecax 3/[0pOBOTO
u OGe3omacHOro obpasa >KU3HW, OTBETCTBEHHOE OTHOLIEHWe K CBOeMY 3/0pOBbIO (370pOBOe
NUTaHWe, cOa/laHCHPOBAHHBIN PEe)KUM 3aHATHI U OT/IbIXa, PerysisipHas (hr3nueckass akTUBHOCTD),
¢dur3nuecKoe COBEpILIEHCTBOBAHUE MPU 3aHSITUSIX CIIOPTUBHO-03/J0POBUTE/ILHOU [1eSITe/IbHOCThIO;

6) TPyA0BOr0o BOCIIMTAHHUSA:

TOTOBHOCTb K TPY/ly, OCO3HaHUe 1IeHHOCTH TPY/JO/r00us, HHTepeC K pa3InyHbIM cepam
npoecCHoHaNTLHOUM JesiTe/TbHOCTH, CBSI3aHHBIM C MaTeMaTHMKON U e€ TIPUIOXKeHUSIMH, YMeHUe
coBepllIaTh OCO3HAHHBIM BLIOOp Oyayied TmpodeccM W peau30BbIBaTh COOCTBEHHBIE
JKU3HEHHbIe TI/IaHbl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTHYecKoMy 00pa3oBaHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUU BCel )KU3HU, TOTOBHOCTh K AKTUBHOMY YUaCTHIO B PellleHUH
MPAKTUUeCKUX 3a/lau MaTeMaTUueCKOM HarpaBieHHOCTH;

7) 3K0/I0TUYeCKOr0 BOCIIUTAHUS:

chOpMHPOBAHHOCTh  3KOJIOTMUECKON KyJ/bTypbl, TIOHMMaHWe BJIUSIHUS COLMAIbHO-
9KOHOMHYECKUX TIPOL[eCCOB Ha COCTOSIHWE TIPUPOJHOM U COLMaZbHOW Cpefibl, OCO3HaHUe
r700abHOTO  XapakTepa  JKOJOTHYeCKMX  TpobsieM, OpueHTaluss Ha  NpUMeHeHHe
MaTeMaTHUeCKUX 3HAHUU JIjisi pelleHus 3a/au B 00/IaCTH OKpY)Karolllel Cpefibl, TylaHUpOBaHUe
TIOCTYTTKOB U OL[€HKH WX BO3MOXXHBIX ITOC/IeICTBUH [I/Is1 OKpY>Karoliel cpefbl;

8) HeHHOCTH HAayYHOT'0 MO3HAHHUSA:



C()OPMHUPOBAHHOCTb  MMPOBO33p€HMs, COOTBETCTBYHOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW M OOL[eCTBEHHOM MPAKTHUKH, TTOHUMaHHe MaTeMaTHuecKoi HayKu Kak Cepsl
yeJ/I0BeUeCKOH JleATe/IbHOCTH, TarloB € pa3BUTHSl U 3HAUMMOCTH [i/Isi pa3BUTUS LIMBUIMA3ALIMY,
OBJIa/IeHUe SI3bIKOM MaTeMaTUKU U MaTeMaTHueCKOoi Ky/JIbTYPOil Kak CpeZiICTBOM TO3HaHUsI MUPa,
TOTOBHOCTb OCYIIECTB/ISITh TIPOEKTHYI0 U UCC/Ie[J0BaTeNbCKYHO [IesiTe/TbHOCTh MH/AWBHAYANIbHO U
B IpyIIIe.

METAIIPEJMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yUeOHbIe 1efCTBUS

Bba3oBbie jiornueckue JelCTBUA:

BBISIB/IAITh M XapaKTepU30BaTh CYIeCTBeHHbIe TIPHU3HAKU MaTeMaTUYeCKUX OOBEKTOB,
TIOHSATHM, OTHOLIEHUA MeXAy TOHATUAMH, (OpPMYy/TUpOBaTh  OMpejie/ieHUs]  TOHSTUH,
yCTaHaB/IMBaTh CYIIECTBeHHBIA TIPU3HAK KlacCU(PUKALMM, OCHOBaHUs [jisi 0000iieHus u
CpaBHEeHUs1, KpUTeprHy NMPOBO/IMMOTr0 aHa/In3a;

BOCIIPUHUMATh, ()OPMy/MpPOBaTh W TIPeoOpa30BbIBaTh CYXKIEHWS: YTBEpUTe/TbHbIE U
OTpHULIaTe/IbHbIe, eJUHUUHbBIE, YAaCTHBIE U 00I1I[1e, YC/IOBHBIE;

BBISIB/IAITE MaTeMaTUuecKre 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeuus: B (pakTax,
JAHHBIX, HAO/MIOJEHUSIX W YTBEPXKAEHWSX, TpeAjaraTb KPUTEPUU [Ji  BBISBIEHUS
3aKOHOMEPHOCTEN 1 TIPOTUBOPEUMH;

JleflaTh BBIBOZBI C HCIO/Ib30BaHKWEM 3aKOHOB JIOTHMKH, JeJyKTUBHBIX U WHJYKTUBHBIX
YMO3aK/IFOUeHUM, YMO3aK/IF0UeHUH 10 aHa/I0THY;

TIPOBO/IUTH CAMOCTOSTE/IbHO [l0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepXKJeHul (mpsMble 1
OT TPOTUBHOIO), BBICTPaWBaTh apryMeHTAllUl0, TPUBOJUTh TMpPUMEPbl U KOHTPIPUMEDHI,
000CHOBBIBaTh COOCTBEHHBIE CY’>KIEHHS U BBIBO/IBI;

BbIOMpaTh Crocob perneHuss yueOHOW 3a7aud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpAaTh Haubosiee TIOAXOASLIMA C YUETOM CaMOCTOSITENIbHO —BBbIZIeJIeHHBIX
KpUTEpUEB).

Ba3oBble ucc/iej0BaTeIbCKUe /[eHCTBUA:

VICTI0JIb30BaTh BOIPOCHI KaK MCC/Ie0BaTe/IbCKU UHCTPYMEHT MO03HaHus1, (POPMY/TMPOBaTh
BOTMPOCH], (UKCUDYIOIIMe TPOTHBOpeure, MpobsieMy, yCTaHaB/IMBaTh WMCKOMOe U JlaHHOe,
dbopMHpOBaTh TUIOTE3Yy, aPTYMEHTUPOBATh CBOIO MO3HUL1I0, MHEHUE;

MPOBOJIUTL ~ CAMOCTOSITEJIbHO — CIJIAHWPOBAHHBIN  JKCIIEPUMEHT, UCC/iefloBaHHe 110
YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTHuecKoro oOBeKTa, SIBIEHHs, IPOLiecca, BBISIBIEHHIO
3aBUCUMOCTeH MeXXy 00beKTaMu, SIBJIEHUSIMH, TTPOLieCCaMu;

CaMOCTOSATe/TEHO (POpMY/IMPOBaTh 0000IL[eHNsT ¥ BBIBOABI 110 Pe3yJibTaTaM MPOBeJEHHOTO
HabJro/ieHus1, UCC/ieIoBaHMsl, OL[eHUBATh JOCTOBEPHOCTH T0J/yueHHbIX pe3yJ/bTaTOB, BLIBOJOB U
0000111eHMI;

MPOrHO3UPOBaTh BO3MOXKHOE Pa3BUTHE MPOLiecca, a TaKKe BbIBUTaTh MPeZTOoI0KeHUs O
€ro pa3BUTUU B HOBBIX YC/IOBUSIX.

Pa6ora c uadopmanueii:

BBISIB/IATE JeULMTH MHPOpPMAaLK, AaHHBIX, HEOOXOAMMBIX ZJIsi OTBETA HA BOTIPOC U JIJIs
pelleHus 3a/iaui;

BbIOMpaTh MHQPOpPMALMI0O W3 WCTOYHUKOB pa3/MuHbIX THIIOB, aHa/JW3UPOBaTh,
CUCTeMaTU3UpOBaTh W HWHTEpPNpPeTUpPOBaTh HHGOpPMALMI0 pas3MuHBIX BUAOB U  (GopMm
Tipe/|CTaB/IeHNSsI;



CTPYKTYpPUPOBaTb  WH(OPMALMIO, TIPeACTaB/IsATH €& B  pa3aMuHbiX  (opmax,
WITFOCTPUPOBATh IpadruecKy;

OLleHMBAaTb HAZE&KHOCTb HHGOPMALMM IO CaMOCTOATeNbHO  C(OpMy/MPOBaHHBIM
KPUTEPUSIM.

KoMMyHHUKaTHBHBIE YHHBepcalbHbIe yueOHbIe JeiiCTBUS

Oougenue:

BOCIIPUHUMATh U (DOPMYJTUPOBAaTh CY)X/E€HUS B COOTBETCTBUM C YC/IOBUSIMH U 1[eJISIMHU
0011IeHus], SICHO, TOUHO, T'PaMOTHO BBIP@KaTb CBO) TOUKY 3PEHUSI B YCTHBIX M TMCbMEHHBIX
TeKCTax, JiaBaTh I[IOSICHEHUWsI 10 XO/y pelleHus 3a/aud, KOMMEHTUPOBaTh IOy4YeHHbIN
pe3ybTarT;

B X0jle 00CY)X/IeHWsl 3aflaBaTh BOMPOCHI TI0 CYILECTBY 00CYyX/JaeMOU TeMbl, TIpOOJIeMBbl,
pelllaeMO 3ajjaud, BbICKa3bIBaThb W/leW, HalleieHHble Ha TIOWMCK peIleHHs, COTIOCTaB/IsATE CBOU
CY)XXZIeHUs C CY)K/IeHUSIMM JIDyTMX yUaCTHUKOB Juasiora, 0OHapy)KMBaTb pa3/iMuke W CXOCTBO
TMO3ULIUN, B KOPPEKTHOM hopMe opMyIMpoOBaTh pa3HOI/IaCHsi, CBOU BO3PaKeHHsI;

TNIPe/ICTaB/IsATh pPe3y/bTaThl PelleHHs 3aflaud, SKCIIepUMeHTa, WCC/e/[OBaHUs, TPOEKTa,
CaMOCTOSITE/IbHO BbIOMpaTh (OpMaT BBICTYIUIEHUS C YYETOM 3a/j@u  TIpe3eHTallud |
0cobOeHHOCTel ayAUTOPUH.

Pery/isTHBHBIE YHHBepPCa/IbHbIE yUeOHbIe 1efCTBUS

Camoopranu3sanus:

COCTaBJISATh TU/IaH, aJrOPUTM pelleHUs 3aJaud, BbIOMpaTh Crocob pellieHUsi C YYETOM
VMEOIUXCs PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBaTh M KOPPEKTHPOBATh
BapHaHThI pellleHni C yuéTOM HOBOW MH(OpMaLKu.

CaMOKOHTPO/Ib, SMOIHOHATbHBIH HHTE/IJIEKT:

B/IaJIeTh HaBBIKaMH TI03HaBaTeIbHOW peieKCy KaK 0CO3HAHHSI COBEpIIIaeMbIX [[eHCTBUIMA
Y MBIC/IUTE/ILHBIX ~TIPOLIECCOB, WX pPe3y/lbTaTOB, BJaJeTh CIOCOOaMH  CaMOTPOBEPKH,
CaMOKOHTPOJISI TIPOLIeCCa U pe3yJ/ibTaTa pellieHHss MaTeMaTH4eCKOW 3a/1auu;

Tpe/IBUZIETh TPYAHOCTH, KOTOPbIe MOTYT BO3HMKHYTb TIDH peILlIeHWH 3a/jaud, BHOCHTb
KOPPEKTUBBI B JleATe/IlbHOCTb Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JAAHHBIX, Hal/IeHHBIX OLIMOOK,
BBISIB/IEHHBIX TPYAHOCTEH;

OLIEHWBATb COOTBETCTBHME pe3y/bTaTa LIeIM U YyCJOBUSAM, OOBSICHATH TPUUMHEI
JNOCTIDKEHUS] WM HEeJOCTYKEHWsI pe3y/bTaTOB [esSTebHOCTH, HaXO[UTh OIIMOKY, /aBaTh
OL|eHKY MPUOOPeTEHHOMY OTIBITY.

CoBMecTHas AesiTe/TbHOCTD:

TIOHUMATh M MCIO/Ib30BaTh MPEeUMYIeCTBa KOMaHJHOM ¥ MHAWBUAYaTbHON pabOThI MpH
peleHur yuyeOHBIX 3a/jau, TPUHUMATh 1[eJlb COBMECTHOW /IeSiITeJIbHOCTH, TUIAHUPOBATb
OpraHM3aIi0 COBMECTHOH paboThl, pacrpeziesiaiTe BHALI pabOT, JOrOBapUBaThCs, 0OCYKIATh
TIPOLeCC U pe3yJIbTaT paboThl, 000011aTh MHEHHS] HECKOTBKUX JIIO/IEH;

y4aCTBOBaTh B TPYIIIOBBIX Gopmax paboTel (00CyxaeHHs, 0OMeH MHEeHWH, «MO3TOBbIe
IITYypPMbI» W HWHBIE), BBITIOJHATE CBOK UacTb PabOThI U KOOPAWHUPOBATb CBOW [I€HCTBUS C
JPYrUM{ ujleHaMd KOMaH/bl, OLleHMBaTb KaueCTBO CBOEro BK/aZid B OO TIPOAYKT IO
KpUTEepUsiM, CPOPMYJTMPOBAHHBIM yUaCTHUKAMH B3aMO/I€HCTBUSI.



INPEMETHBIE PE3YJ/IbTATDBI

K xoHily obyuenuss B 10 k/acce oOyvarOIIUHACS TOJYUUT C/IEAYIOIIME TPeIMETHbIE
pe3y/ibTaThl 10 OT/eNbHBIM TeMaM paboueli rporpaMMbl yueOHOro Kypca «Anrebpa v Hauasia
MaTeMaTUUeCKOro aHa/lin3ax:

Yucna ¥ BBIYUC/TICHUA:

CBOOOJHO OTeprpoBaTh MOHATHSIMU: pallMOHATBHOE UHCII0, OeCKOHeuHas epuoindecKast
JIpo0b, TIPOIIEHTHI, WppalMOHA/JLHOE YHMC/I0, MHOXKECTBA PAllMOHATBHBIX W [I€HCTBUTETbHBIX
yucesl, MOAY/Ib 1efCTBUTEBLHOTO UUC/Ia;

TIPUMEHSITh POOU 1 TIPOLIEHTHI /151 PellleHUst TIPUKJIAZHbIX 3a/jau U3 Pa3/InYHbIX OTpac/ieu
3HaHWM U peaTbHOU XWU3HU;

NIPUMEHSTb TPUOIKEHHBIE BBIUMC/IEHUS], TPaBWIa OKPYT/IeHUs, TIPUKUJKY W OLIEHKY
pe3yJ/ibTaTa BbIUMCIeHUM;

CcBOOOJHO OrMepupoBaTh TIOHSATHEM: CTelleHb C LieIbIM TI0Ka3aTesjeM, WCI0/Ib30BaTh
NMOAXOJAIIYI0 (DOpPMY 3alMCH [IeHMCTBUTE/bHBIX YWCe [ijisi pellleHrsl MPaKTUUeCcKUX 3ajau U
Tipe/iCTaB/IeHUs [JaHHbIX;

CBOOO/JHO OTIEPUPOBATh MOHATHEM: apU(hMeTUUeCKUM KOPeHb HAaTypa/lbHOM CTeTleHH;

CBOOO/THO OTIEPUPOBATh MOHATUEM: CTETEHb C PAl[MOHAbHBIM MT0Ka3aTeseM;

CBOOOJHO OIEpPUPOBATL TIOHSATUSAMM: JIOTapUGM UHC/IA, JeCATHUHBbIE W HaTypasbHbIe
Jorapugmsi;

cBOOO/IHO OIEepUPOBATh TIOHATUSAMU: CUHYC, KOCUHYC, TaHT'€HC, KOTAaHT€HC YHC/IOBOTO
apryMeHTa;

OTepUpPOBaTh MOHATHSIMU: aDKCUHYC, apPKKOCUHYC U apKTaHT'eHC YMC/IOBOTO apryMeHTa.

YpaBHeHMs ¥ HepaBeHCTBA:

CBOOOJHO  OMepUpOBaTh  TIOHATUSMU:  TOXKIECTBO,  YpPaBHeHHEe, HepaBeHCTBO,
PaBHOCUJIbHbIE YDABHEHUS U YPaBHEHUSI-CJ1e[ICTBUS], PABHOCHU/IbHbIE HEDAaBEHCTBa;

NIPUMEHSTh Pa3/IMYHbIe METO/bl peIleHUs pPalMOHANbHbIX W JIPOOHO-paAIMOHA/IBHBIX
ypaBHeHUM, NPUMeHSITh MeTO/l UHTePBAJIOB /1JIs1 pellieHUs] HepaBeHCTB;

cBOOO/IHO OTepHpPOBATh TOHSATHUSIMU: MHOTOWIEH OT OJHOM TlepeMeHHOM, MHOTOUJIeH C
LenbIMU KO3 dULMeHTaM{, KOPHM MHOrOY/eHa, IIPUMEHATb [leJleHhe MHOroujeHa Ha
MHOTOUJIEH C OCTaTKOM, Teopemy be3y u Teopemy Bueta s peliieHust 3azau;

CBOOOJHO OMEpUpOBAaTh TIOHATHUSIMH: CHCTeMa JIMHEMHbIX ypaBHEHWM, MaTpHIia,
orpefie/iuTe/ib MaTpullbl 2 X 2 U €ero reoMeTpuyecKuil CMBIC/, HCII0/Ib30BAaTh CBOWMCTBA
onpejenuTesisg 2 X 2 171 BbIYMCIEHUS] €ro 3HaueHusl, IPUMEHSITh OIpe/ie/IuTeu [Jis pelleHus
CUCTEMBbI JIMHEWHBIX YpPaBHEHWM, MO/Ie/TMPOBAaTh peajibHble CUTYalluM C TOMOLbI0 CUCTEMBI
JIMHEWHBbIX YypaBHEHUW, WCC/IeJOBaTh IIOCTPOEHHble MOJEeIU C TIOMOLIBK MaTpul] U
orpejenuTesieid, UHTePIPeTUPOBATh MOTyUYeHHbIN pe3y/bTaT;

HICTI0/Tb30BaTh CBOMCTBA JEMCTBUM C KOPHSIMH [I7Isl peoOpa30BaHUsI BbIPayKeHUH;

BBITIOJIHATE ~ TTPeoOpa3oBaHMsl UMC/IOBBIX — BBIDAKEHWM, CO/lep)KallliX CTereHu C
paLMoHaNIbHBIM T0Ka3aTe/eM;

WCTIOMb30BaTh  CBOWMCTBA JIOTapUPMOB  [jis  MpeoOpa3oBaHUs  JiorapuMUUeCKUX
BbIp&)KEHUY;

CBOOOJHO  OMEepUpoBaTh  TOHSATHUSIMU:  WppaljMOHa/IbHbIe,  TIOKa3aTe/lbHble U
JorapumMUueckre ypaBHeHUsl, HAXO/IUTb UX pelleHHtsl C TIOMOILbI0 PAaBHOCU/IbHBIX TepPex0/j0B
WU OCYILeCTB/IsIs TPOBEPKY KOPHeH;



NIPUMEHSTh ~ OCHOBHBbIE  TPUTOHOMeTpUYeckue  (opMy/abl st TipeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BbIPayKEHU;

CBOOO/IHO OTeEepUpOBaTh TMOHSTHEM: TPUTOHOMETPUYECKOe ypaBHEHWe, TIPUMEHSITh
HeoOXoZmMbIe OPMYJIbI [/ PEIIIeHUSI OCHOBHBIX THUTIOB TPUTOHOMETPUUECKUX YPaBHEHU;

MO/Ie/IMPOBaTh peasibHble CUTyal[uM Ha s3blke anrebpbl, COCTAaB/ATb BbIpa)KeHUs,
ypaBHeHHUsl, HepaBeHCTBA [0 YCJOBUIO 33/laud, WCCe0BaThb TOCTPOEHHbIe MOJenu C
WCTIO/Tb30BaHUEM arirapaTa anreopbl.

PyHKIMH ¥ rpaduku:

CBOOOJHO OIMEpPUpOBATh TOHATUSIMH: (YHKIHUS, CIIOCOOBI 3afiaHust (DYHKIMK, B3aUMHO
obpaTHbie (DyHKLIWH, KOMIO3ULUS (GYHKLMHA, rpadyk (GYHKLUH, BBLITOJIHSTH 37€MeHTapHbIe
nipeoOpa3oBaHus rpaUKoOB QyHKIIH;

CBOOO/IHO OIEpUpOBaTh TIOHATUSMH: 00/aCTh OTpe/e/ieHUss U MHOXKECTBO 3HAayeHWH
byHKUWY, HY/TH QYHKLWH, TIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OrepyupoBaTh TOHATHSIMU: UETHble W HeuéTHble (YHKLWH, MepUoAUYecKue
GYHKLMM, TIDOMEXYTKM MOHOTOHHOCTU (YHKLMM, MakKCUMyMbl YW MHUHUMYMbI GYHKLUH,
HanboJIbIlIee ¥ HauMeHblllee 3HaueHre (YHKLIMU Ha TIPOMEXKYTKe;

CBOOOJHO OMEepUpOBaTh TOHATHUSMHU: CTeTleHHass (YHKUUS C HaTypaJbHBIM U IIeJTbIM
rokasareseM, rpaduK CTelmeHHOM (YHKLMU C HaTypajJbHbIM U LieJIbIM T0Ka3areseM, Ipapuk
KOPHSI N-0M CTereHr Kak yHKIMM 00paTHOM CTeTIeH! C HaTypasibHBIM TO0Ka3aTesieMm;

OTepyUpoBaTh TOHATUSAMU: JIMHEeHHas, KBaJpaTHUuHasi U [JpoOHO-MHelHas (QYHKLUH,
BBITOJIHSTh 3/IeMEeHTapHOe MCC/ieloBaHKe U MOCTPOeHHe UX rpadrKoB;

CcBOOOJHO OTepUpOoBaTh TIOHSATUSIMU: TOKa3aTesbHast U jorapudmuueckass QyHKIUH, WX
CBOICTBa U rpadvKH, UCI0JIb30BaTh UX IpadyKU /1S pellleHrs ypaBHeHUH;

CBOOOJHO OMEepUpOBATh TMOHSTUSMHU: TPUTOHOMETPUYECKass OKPYKHOCTh, OTpeziesieHHe
TPUTOHOMETPUUECKUX (PYHKLIMM UYMCIOBOTO apryMeHTa;

WCMo/b30BaTh rpaduky QYyHKLMNA [/1s1 UCCIeloBaHUsl MPOLIECCOB U 3aBUCUMOCTEH TpU
peIleHnn 3aZiay U3 APYruX y4eOHBIX TPEeJMETOB U PeasibHOW >KU3HH, BBIPaXKaThb (OpPMyJ/amMu
3aBHCUMOCTH MeX/y BeJTMUMHAMU;

Hauyana MaTeMaTHYeCKOro aHa/m3a:

CcBOOOJHO OrepyupoBaTh TOHATHSMU: apu@MeTHUecKas M reoMeTpuUuecKasi MpOrpeccus,
OeckoHeuHO yObIBaroOIIlasi TeOMeTpUUecKasi POrpeccusl, JTMHEUHBIM U SKCIIOHeHIMaIbHbBIN POCT,
dbopMyia CIOXKHBIX MPOLIEHTOB, UMEeTh TIpPe/[CTaBIeHe 0 KOHCTaHTe;

WCT0JTb30BaTh MPOTrPeCCUU [I/Is pellleHUsl peasibHbIX 3a/jau MPUK/IaJHOTO XapaKTepa;

CBOOOIHO  OTepUpOBaTh  TOHSATHSMHU:  TIOC/IeOBATENbHOCTh,  CIOCOOBI  3a/laHUS
Toc/ie/j0BaTeIbHOCTeH, MOHOTOHHbIE Y OTpaHUYeHHbIe 110C/1el0BaTe/IbHOCTH, TOHUMAaTh OCHOBbI
3apoXK/IeHUsI MaTeMaTHYeCKOro aHaM3a Kak aHanu3a 6eCKoHeuHO MarbIX;

CcBOOOJHO OTepUpOoBaTh TOHSITUSIMU: HeTpepbiBHbIe (YHKLMM, TOUKM pa3pbiBa rpaduka
(byHKLMM, aCUMITOTHI rpadvka QyHKLWH;

CBOOOJHO OTepupoBaTh TOHSATHEM: (YHKIWs, HerpepbiBHas Ha OTpe3Ke, TMPUMEHSTh
CBOMCTBA HeMpepbIBHbIX (PYHKLUM [/ pellieHus 3a/ay;

CBOOOJHO OMEpPUpOBATh TIOHATHUSIMU: TiepBasi W BTOpas TPOW3BOAHbBIE (YHKIIWH,
KacaTesibHas K rpadvKy QyHKLUY;

BBIUMC/IAT TIPOU3BOJHbIE CYMMBbI, TIPOW3BeJieHHs], YaCTHOIO M KOMIIO3ULIMK [BYX
(yHKLMMA, 3HaTh NPOM3BO/IHbIE 3/IeMEeHTAapHBIX (PYHKIIUI;

WCTI0/Tb30BaTh reOMeTpUYeCKUi U U3MUeCKrii CMbIC/T POM3BOZHOM [I/Is pellieHUs 3a/au.

MHoXxecTBa M /J10rUKa:



CBOOO/THO OTIEPUPOBATh MOHATUAMUI: MHOXXECTBO, OTIePALIMU HaJl MHO>KEeCTBaMU;

WCII0/Ib30BaTh TeOPEeTUKO-MHOKeCTBEHHbIW arrapaT JJis OMKCaHus peabHbIX MPOLeCCOB
Y SIBJIEHUH, TIPY PeIIeHrH 3a/lay U3 APYTUX yueOHbIX TPeIMETOB;

CBOOOJJHO OMEepUpPOBaTh TMOHATUAMH: ONpeZieJieHWe, TeopeMa, ypaBHEeHWe-CJIefICTBHE,
CBOMCTBO MaTeMaTHUeCKOro O0O0beKTa, [l0Ka3aTelbCTBO, pPABHOCW/bHBIE YDaBHEHUS W
HepaBeHCTBa.

K xoniy obyuenuss B 11 k/acce oOyyaroIIUiCs TOMYUYUT CJ/IeAyIOIIMe TpeJMeTHbIe
pe3y/bTaThl 10 OTAe/NbHBIM TeMaM paboyeli rMporpamMmbl yueOHOTO Kypca «Asrebpa v Hayana
MaTeMaTHUeCKOT0 aHa/IH3a»:

Yuicia ¥ BBIYUC/I€HUS:

CBOOOJHO ONEepUpOBaTh TIOHSATHUSAMM: HATypajbHOE U 1[I0 YWCI0, MHOKEeCTBa
HaTypa/bHbIX U L|e/bIX YUCeJI, UCI0/Ib30BaTh MPU3HAKU AenuMocTHy Lenbix yncen, HO/Zl u HOK
HaTypa/bHbIX YACeJ [JIs1 pelleHus 3a/jau, IPUMeHsITh alroputM EBkina;

cBOOO/IHO OTIepUPOBATh TIOHATHEM OCTaTKa 10 MOZYJIIO, 3alMChIBAaTh HaTypabHbIe UHCIA
B Pa3/IMYHbBIX MO3UL[MOHHBIX CUCTEMaX CUMC/IEHUST;

CBOOOJHO OTIepUPOBATh MOHATUSMH: KOMIUIEKCHOE UWCJI0 ¥ MHOXXECTBO KOMITJIEKCHBIX
yuces1, TPe/|CTaB/IsATh KOMITIEKCHbIE UMC/Ia B aareOpanueckod v TPUTOHOMeTpUUeckor (opme,
BBIMOJTHATh apUPMeTHUECKHe OTlepallii C HUMH U U300paXkaTb Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHMsI U HepaBeHCTBaA:

CBOOOJJHO  OMEepUpoBaTh  TOHSTHSMHU: vppalMOHa/ibHble,  TIOKa3aTejibHble U
JiorapudmMUueckre HepaBeHCTBA, HAXOJUTh X pelleHus C TIOMOILbI0 PABHOCUJIbHBIX I1epex0/10B;

OCYIIIeCTBJISITH 0TOOP KOpHEH NPy pellleHUH TPUTOHOMETPHUUECKOT'0 YPaBHEHHST;

cBOOO/IHO OTEpUpOBAaTh TIOHSITHEM TPUTOHOMETPUUYECKOe HEPABEHCTBO, TPHUMEHSTh
HeoOxouMbIe (POPMYJIBI [I7Is pellieHHsI OCHOBHBIX THUTIOB TPUTOHOMETPHUYEeCKUX HEPABEHCTB;

CBOOOJHO OTIepUpPOBaTh TOHATHUSIMH: CUCTeMa U COBOKYITHOCTh YPaBHEHUM U HEPAaBEHCTB,
PaBHOCUJIbHbIE CUCTEMBI U CUCTEMBI-CJIe[ICTBHUS, HAXOAUTh PELleHUs] CUCTEMbI U COBOKYITHOCTEM
pallMOHaNbHbIX, WPPALMOHANbHbLIX, T[10Ka3aTe/JbHbIX U JIOTapUPMUUECKUX YPaBHEHUM U
HepaBeHCTB;

pelllaTh  paljMOHa/ibHble, HWppaljMOHa/IbHble, T[IOKa3aTe/bHble, JOrapupmMuueckie |
TPUrOHOMETPHUYECKHE YDAaBHEHUSI U HEpaBeHCTBa, CoAepKalljue MOAYJ/U U MapamMeTphl;

TIPUMEHSITh rpadruecKre MeTO/Ibl JI/Is1 pellieHus] ypaBHeHUN U HepaBeHCTB, a TakxKe 3a/iau
C mapameTpaMu;

MO/Ie/IMPOBaTh peajsibHble CUTYyal[u Ha s3bIKe anreOpbl, COCTAB/ATH BbIPAKEHUS,
ypaBHeHUsl, HepaBeHCTBA U MX CHUCTeMbI II0 YCJIOBHUIO 3aJjauM, MCC/Ae[0BaTb IOCTPOEHHbIe
MO/IeJIH C UCTI0/Ib30BAHMEM arlfapara ajareOpbl, UHTePIPETUPOBATh MOTyUYeHHbIN pe3yJIbTaT.

®DyHKUuM U rpaduku:

CTPOUTH TPaPUKA KOMITO3ULIMK (DYHKLIMKA C TIOMOILbIO 3/IeMEeHTapHOTO MCC/e/IOBaHUs U
CBOMCTB KOMITO3ULIUM IBYX (DYHKLIUM;

CTPOUTH TeoMeTpUuecKrhe o00pa3bl ypaBHEHHMM U HEpPaBEeHCTB HAa KOOPAWHATHOM
TJIOCKOCTH;

CBOOO/THO OTIEPUPOBATh MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (DYHKIIWH;

TIPUMEHSTb QYHKLWU /1JI MO/Ie/TMPOBaHUS U MCC/Ie/JOBaHUsT peasibHbIX MPOLIeCCOB.

Hauaia MareMaTH4eCKOro aHa/iM3a:

WCIO/b30BaTh TMPOW3BOJHYI0 il HWCCAe[AOBaHUS (PYHKLMM Ha MOHOTOHHOCTb W
3KCTPEMYMBblI;

HaXOUTh HauOoJIbIlIee ¥ HauMeHblllee 3HaUeHUsT PYHKIIMM HeTIPephIBHOMN Ha OTpPe3Ke;



WICTI0/Tb30BaTh TIPOU3BO/IHYIO /TSI HAXOXKJEHUS] HAWIyUIllero pelleHusi B MPUK/IaJHBIX, B
TOM 4YMCJIe COLMaTbHO-3KOHOMUYECKHX, 3ajauax, AJIsl OrpeJesieHus CKOPOCTU W YCKOPeHUs
nporiecca, 3a/laHHOro (popMyJI0ii UK rpauKoMm;

CBOOO/IHO OTIEPUPOBATh MOHSATHSIMU: TIepBooOpa3Hasi, orpe/ie/IEHHBIN WHTerpasl, HaXOAUTh
repBooOpasHble 3j1eMeHTapHbIX (YHKLMA W BBIYMCIATH MHTerpan 1o ¢opmysne HbroToHa-
JletiOHMIIa;

HaXO/UTh TJIOIIAZM TVIOCKKX (GUTyp U 00bEMBI Tes € IIOMOILbI0 UHTerparna;

VMeTh TIpe/CTaB/eHHe O MaTeMaTUYeCKOM MO/Ie/TMPOBAaHUM Ha TIPUMepe COCTaB/IeHUS
muddepeHIIMaTBHBIX YPaBHEHU;

pellaTh MpUK/IaJHble 3a/jaud, B TOM UMC/Ie COLMaTbHO-KOHOMHUECKOT0 U (U3NUeCKOro
XapakTepa, Cpe/ICTBaMU MaTeMaTUUYeCKOro aHaaus3a.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ko/inuecTBo yacos J/IeKTPOHHbIE
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbl Bcero Kontponbhet Ipakrueckue oOpa3oBaTe/bHbIE
e padboTsI paboThI pecypesI
MHO>KeCTBO [1eHiCTBUTE/bHBIX YUCEJT.
1 MHorounensl. PaljioHanbHble ypaBHEHUS U 94 1
HepaBeHCTBa. CHCTeMbI JIMHENHBIX
ypaBHeHU!
5 ®yHK1MK 1 rpaguku. CreneHHast QYHKLMS C 1 1
L{e/IbIM T0Ka3aTesieM
3 ApudmeTtnueckrii KOpeHb N-0i1 CTeNeH!. 15 1
VpparjoHanbHble ypaBHeHUs
4 [TokasarenbHas QyHKUus. [TokazaTenbHbIe 10 1
ypaBHeHUs
c Jlorapudmuueckasi GyHKLMS. 13 1
Jlorapugmuueckue ypaBHeHUs
6 TpuroHomeTprUuecKye BoIpaXkeH!s U 27 1
ypaBHEeHUs
[TocnenoBaTe/IbHOCTU U IPOTPECCHU 10 1
HenpepsiBHble GyHKLMU. [Ipon3BoaHas 20 1
9 [ToBTOpeHue, 00001eHNe, CUCTeMATH3aLIUs c 5
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 K/ITACC

KosinuecTBo yacos O/1IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Kontponsuer TpakTuyeckue oOpa3oBare/bHbIE
e paboTbI paboThI pecypehI
1 VccnenoBanue GyHKIMN C IOMOIIIBIO 0 1
TIPOM3BOJHOU
2 [TepBooOpa3Hast ¥ UHTerpasl 12 1
3 I'padpuky TpUroHOMETpUUECKUX (PYHKITUHA. 14 1
TpuroHomeTprUuecKre HepaBeHCTBa
4 VpparjoHasnbHble, TOKa3aTe/lbHbIE U 94 1
norapvdmMuuecKkrie HepaBeHCTBa
KowmriekcHble uncia 10 1
6 HarypasnbHble v Lesnble yncia 10 1
CucTreMbl paljuOHaIbHbIX, MPPaLOHAIBHBIX
7 roKasaTesbHbIX U J10rapupMUYeCcKuX 12 1
ypaBHeHU!
8 3afiauM C mapameTpaMu 16 1
9 [ToBTOpeHMe, 00001IIeHNe, CUCTEMATH3ALHS 16 5
3HaHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
KosmmuecTBo yacos Jlara JJIeKTPOHHBIE
Ne Tema ypoka K II H3y4YeHH nu(poBbIe
n/n yp Bcero O;I TPOJIBHBIE pﬁaKTquCK"e H y oOpa3oBare/bHbIE
padoThI paboThI pecypcei
1 MHoecTBO, oreparuu Hajl MHOKeCTBaMU 1
Y UX CBOMCTBA
2 [Juarpammsbl Ditiepa-BeHHa 1
3 [TpMeHeHre TeOPEeTUKO-MHOXXeCTBEHHOT O 1
arirapara Jiisl pellieHus 3a/a4
ParoHasnbHbie urcna. OObIKHOBEHHbIE U
4 JecTUUHbBIe APOOH, TIPOLIEHTHI, 1
OeckoHeuHble MepuoruecKre 1pobu
ParoHasneHbie urcna. OObIKHOBEHHbIE U
5 JecTUUHbIe APOOH, TIPOLIEHTHI, 1
OeckoHeuHble MepuoruecKre 1pobu
6 [TpumeHeHue po6eit 1 POLIEHTOB ISt 1
pellleHNs IPUK/IaIHbIX 3a/a4
7 [TpumeHeHue 1pobeit U TIPOLIEHTOB /IS 1
pelleHus: NPUK/IaJHbIX 3a/a4
8 [HelicTBUTeIbHBIE YKC/ia. PaliioHanbHbIE U 1
VppaLMOHa/IbHbIEe YUC/Ia
9 ApudmeTtrueckre oneparuu C 1
JeNCTBUTE/IbHBIMUA YMC/IaMU
10 Mogynb feCTBUTETBHOTO YMC/Ia U €ro 1
CBOMCTBA
[TpubmKEéHHBIE BHIUMC/IEHNS, TTPaBUIA
11 OKpYTJIeHUs], TIPUKU/KA U OLIeHKa 1

pe3y/ibTaTa BLIUUCIeHUH




12

OCHOBHBIE MeTO/Ibl PeLLEeHUS LIe/IbIX U
IPOOHO-paLOHATEHBIX YPAaBHEHUH 1
HEpaBeHCTB

13

OCHOBHbIE MeTO/Ibl PeLLEeHUs LIe/IbIX U
IPOOHO-paLMOHATEHBIX YPAaBHEHUH 1
HEpaBeHCTB

14

OCHOBHBIE MeTO/Ibl PeLLEeHUS LIe/IbIX U
IPOOHO-paLOHATEHBIX YPaBHEHUH 1
HEpaBeHCTB

15

MHorousieHbl OT OZJHOU IepeMeHHOM.
[enenne MHOro4/ieHa Ha MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorousieHsbl € 1je/IbIMA KO3 PUI[eHTaMHu.
Teopema Bueta

17

PellieHue crucTeM JIMHEHMHBIX YDaBHEHUU

18

PellieHne crucTeM JIMHEHMHBIX YDaBHEHUU

19

Martpuija CUCTeMBI JIMHENHBIX YPaBHEHUU.
Omnpesienivtennb MaTpULIbI 2X2, ero
reoMeTpUUeCKU CMBIC/ U CBOMCTBA;
BbIUKC/IEHHE ero 3HaYeHUs!

20

Ornpesiesivtenib MaTpULIbI 2X2, ero
reoMeTpUUeCKU CMBIC/ U CBOMCTBA;
BbIUKC/IEHHE er0 3HaYeHUs!

21

[IpuMeHeHre onpeie/TUTess [1J1s1 pelleHUst
CHCTeMbI JINHEMHBIX YPaBHEHU

22

PerieHue npuUkiaZHbIX 3a/au C MOMOILBIO
CUCTEMBbI JIMHEeHWHBIX YPaBHEHUI

23

PellieHre TIpUK/IaZiHBIX 33/]a4 C [TOMOII[bIO
CHCTeMbI JINHEMHBIX YPaBHEHU

24

KontposnbHas paboTa: "ParpioHanbHbIe
ypaBHeHUs1 ¥ HepaBeHCTBa. CUCTeMBI
JIMHEWHbBIX ypaBHeHUH"




25

OyHKIMSA, CTIOCOObI 3aZiaHUsT PYHKIIUU.

B3aumno obparHble pyHkuyu. Komrosuius

byHKIMI

26

I'paduik pyHKUMH. DneMeHTapHbIe
rpeoOpa3oBaHus rpadukoB GyHKIMH

27

O6nacTb orpeie/ieHUs] U MHOXECTBO
3HaueHUd PyHKMU. Hynu dyHKImm.
[TpoMe)XXyTKU 3HaK MOCTOSIHCTBA

28

YéTHble U HeUETHbIe (PYHKLIMU.
[Teprognueckue pyHKLMU. [IpomerxyTKH
MOHOTOHHOCTU (DYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI (DyHKLIWH.
Hauboibiliee 1 HauMeHblilee 3HaueHHe
(YHKLIMY Ha IPOMEXXYTKe

30

JlvHeliHasi, KBaZjpaTU4Hasi ¥ APOOHO-
JVHelHas QyHKUMU

31

OneMeHTapHOe UCC/e/joBaHKe U
ToCTpoeHue rparKoB 3TUX DYHKIIAN

32

DJiIeMeHTapHOoe uccae/joBaHue U
NOCTpOeHHe TpaMKOB 3TUX QYHKLMI

33

CTernieHb C 11e/IbIM T10Ka3aTejieM. bBuHoMm
HreroToHa

34

CreneHs C Lie/ibIM 10Ka3aresieM. buHOM
HeroToHa

35

CrerneHHasi yHKILMsI C HATypa/IbHbIM U
Lie/sibiM TIoka3aTesieM. E€ cBolicTBa u

rpauk

36

KontponbHast pabora: "CremneHHast
dynkuus. Eé cBoiicTBa u rpaduk”

37

ApudmeTrueckuii KOpeHb HaTypanbHOU
CTeNeHU 1 ero CBOKCTBA




38

ApudmeTrueckuii KOpeHb HaTypaabHOU
CTeleHU U ero CBOKWCTBA

39

[Tpeobpa3oBaHMst YMCIOBBIX BBIPAKEHHUH,
CoJleprKalliX CTeleHU ¥ KOPHU

40

[Tpeobpa3oBaHusl YMC/IOBBIX BhIPA>KEHHUH,
CO/IeprKalliuX CTereHU U KOPHU

41

[Tpeobpa3oBaHMst YMCIOBBIX BBIPAKEHHUH,
COJleprKallX CTeneHu ¥ KOPHU

42

WppaimoHanbHble ypaBHeHUsi. OCHOBHbIE
MeTO/Ibl pellieHusI Uppal[MOHaTbHBIX
ypaBHEHUM

43

WppaimoHanbHble ypaBHeHUsi. OCHOBHbIE
MeTO/Ibl pellieHus] Uppal[MOHaTbHBIX
ypaBHeHUM

44

WppaimoHanbHble ypaBHeHUsi. OCHOBHbIE
MeTO/Ibl pellieHus] Uppal[MOHaTbHbIX
ypaBHEHUM

45

PaBHOCU/IbHBIE TIEPEXO/IbI B PEIlIeHUH
VppaLMOHA/IbHBIX YpaBHEHUI

46

PaBHOCH/IbHBIE TTEPeXO0/bl B pellieHUH
VippalLiMOHa/IbHBIX YPaBHEHUU

47

PaBHOCU/IbHBIE TIEPEXO/Ibl B PEIlIeHUH
VppaLMOHA/IbHBIX YpaBHEHUI

48

PaBHOCH/IbHBIE TTEpPeX0/ibl B pellieHUH
VippaLiMOHa/IbHbIX YPaBHEHUM

49

CgolicTBa U rpadMK KOpPHSI N-0M CTereHr
Kak (DyHKL[UM 00paTHOM CTerneHu ¢
HaTypaJIbHbIM [10Ka3aTesemM

50

CgolicTBa U rpadMK KOpPHSI N-0M CTereHr
Kak (DyHKU[UM 00paTHOM CTerneHu ¢
HaTypaJIbHbIM [10Ka3aTeemM




KontponbHast pabora: "CBoiicTBa U rpaduk

51 KOpH$ N-0U cTerneHu. VippaljoHaibHbIe 1
ypaBHeHus"

52 C:Ferleljb C paLMOHaJIbHBIM T10Ka3areseM U 1
eé CBOMCTBA

53 C:I‘erleljb C paLMOHAJIbHBIM TOKa3aresieM 1 1
eé CcBOMCTBA

54 C:Ferleljb C paLMOHAaJIbHBIM T10Ka3arejeM U 1
eé CBOMCTBA

55 [Toka3zarenbHast (pyHKLIsI, €€ CBOWCTBA U 1
rpauk

56 W crionb3oBanve rpaibI/IKa byHKUMY A5 1
peleHusi ypaBHeHU

57 Wcnonb3oBaHue rpaii)HKa dbyHKUMY A5 1
peleHusl ypaBHeHU
[Toka3zaresnbHbIe ypaBHeHHs. OCHOBHbIE

58 MeTO/bl pellleHUs IT0Ka3aTe/IbHbIX 1
ypaBHeHUH
[Toka3zaresnbHbIe ypaBHeHHs. OCHOBHbIE

59 MeTO/bl pellleHUs IT0Ka3aTe/IbHbIX 1
ypaBHeHUH
[Toka3zaresnbHbIe ypaBHeHHs. OCHOBHbIE

60 MeTO/bl pellleHUs IT0Ka3aTe/IbHbIX 1
ypaBHeHUH

61 KontponbHast pabora: "IToka3aTenbHast 1
¢dynkuusi. [TokasaTe/ibHble ypaBHeHUs "

62 Jlorapudwm umcsia. CBoiicTBa jiorapudma 1

63 Jlorapudwm umcsia. CBoiicTBa iorapudma 1

64 Jlorapudwm umcsia. CBoiicTBa iorapudma 1

65 HecsaTHuHBIe ¥ HaTypa/ibHbIe JTOrapruhMbI 1

66 HecsaTHuHbIe ¥ HaTypa/ibHbIe JTOraprUbMbI 1




[Tpeobpa3oBaHye BeIpaKeHUM, CO/lepPrKal[UX

67
sorapruhMbl

68 [Tpeobpa3oBaHue BbIpa)KeHHWH, COZiepPrKaIixX
Jiorapy@mMbl

69 [Tpeobpa3oBaHue BbIpaXKeHUM, COZIeprKalliix
sorapruhMbl

70 Jlorapudmuueckas GyHKLIsI, €€ CBOWCTBA U
rpauk

il Jlorapudmuueckasi GyHKLIYS, eé CBOMCTBA U
rpadukK

7 Wcnonb3oBaHue rpadvika QyHKUWN A5
pellieHus] ypaBHEHUI

73 Vcnonb3oBaHue rpadyka QyHKLUWY 17151
pelieHrsi YypaBHEeHUN
Jlorapugmuueckue ypaBHeHHs. OCHOBHbIe

74 MeTO/Ibl pellieHus1 JTorapupMrUIecKux
ypaBHeHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHbIe

75 MeTO/Ibl pellleHus1 JTorapupMrUIecKux
ypaBHeHUH
Jlorapugmuueckue ypaBHeHHs. OCHOBHbIe

76 MeTO/Ibl pellieHus1 JTorapupMrUYecKux
ypaBHeHUH

77 PaBHOCH/IbHBIE TTEpPeX0/ibl B pellieHUH
Jorapu(MUUecKUX YypaBHEHUN

78 PaBHOCH/IbHBIE TTepeX0/ibl B pelleHUH
JIorapupMUUECKUX YpaBHEHUH

79 KonrposneHas pabota: "Jlorapupmuueckas
¢dyHK1Ms. JIorapudmuueckre ypaBHeHus"

80 CHHYC, KOCUHYC, TAHT€HC U KOTaHI'eHC

YMCJIOBOTO apryMeHTa




CI/IHyC, KOCHHYC, TAHI'€HC X1 KOTaHI'€HC

81 YHCJIOBOT'O apryMeHTa 1

80 ApKCHHYC, apKKOCUHYC Y apKTaHI'€HC 1
YKCJIOBOT'O apryMeHTa

83 ApKCHHYC, aDKKOCHHYC U apKTaHT'€HC 1
YHCJIOBOT'O apryMeHTa
TpuroHomeTpuueckasi OKPy>KHOCTBb,

84 orpeziesieHue TPUrOHOMETPUYECKUX 1
(OYHKIMI YMC/IOBOTO apryMeHTa
TpuroHomeTpuueckasi OKPy>KHOCTBb,

85 oripefiejieHe TPUTOHOMETPUUECKUX 1
(OYHKIMI YKC/IOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMEeTPHUYEeCKHe (HhOPMYJIbI 1

87 OCHOBHBIE TPUTOHOMEeTPHUUEeCKHe (HhOPMYJIbI 1

88 OCHOBHBIE TPUTOHOMEeTPHUYECKHe (HhOPMYJIbI 1

89 OCHOBHBIE TPUTOHOMETPHUYECKHe (HhOPMYJIbI 1

90 Hpeo6pa3033aH1/1e TPUTOHOMETPUUECKUX 1
BbIpa)KeHUU

91 Hpeo6pa3053aHHe TPUTOHOMETPUYECKUX 1
BbIpa)KeHUH

92 Hpeo6pa3033aH1/1e TPUTOHOMETPUUECKUX 1
BbIpa)KeHUU

93 Hpeo6pa3053aHHe TPUTOHOMETPUYECKUX 1
BbIpa)KeHUH

94 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1

95 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1

96 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1

97 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1

98 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1

99 PellieHre TPUroHOMETPUYECKUX YPaBHEHUH 1




100

PerieHrie TPUrOHOMETPUUECKHX YPaBHEHUM

KonTtponbHas pabora:

101 "TpyuroHomeTpruyeckKue BbIpakeHUs U
TPUTOHOMEeTpUUEeCKHe ypaBHeHus"
[MTocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUsT

102 rocseioBaTe/ibHOCTeN. MeTof,
MaTeMaTUueCKOM UHAYKLMU
MOHOTOHHBIE U OTpaHUUEHHbIe

103 roc/ieloBaTe/IbHOCTH. VIcTopus aHamu3a
HeCcKOHeUHO MaJibIx

104 ApudmeTnueckas mporpeccus

105 ["eomeTpuryeckast porpeccust

106 beckoHeuHo yObIBarolIjasi reoMeTpruUecKast
TIporpeccust

107 CymMma 6eCKOHe:-IHO yObIBaro1[eit
reoMeTpUYeCcKOM MPOrpeccuu

108 JIMHeNHbIN U SKCTIOHeHIUabHBIA POCT.
Uucno e. DopMyiia CI0KHBIX TIPOLIEHTOB

109 JIMHeHbIN U 3KCITOHEHLUa/IbHBIM POCT.
Uucsio e. Dopmyiia CII0XKHBIX MTPOLEHTOB

110 Vicnosib30BaHre NpOrpeccu sl pelieHus
peasIbHBIX 3a/ja4 NNPUK/IaHOTO XapakTepa

111 KonrposeHast pabora:
"[TocnefoBaTeILHOCTU Y TIpOrpeccun’

112 HenpepriBHble GYHKIIMM U X CBOKCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI FPa(UKOB
byHKIMI

114 CaoticTBa (QyHKIHMI HelpepbIBHBIX Ha
OTpe3Ke

115 CaolicTBa (pyHKI[MI HerpepbIBHbIX Ha

OTpe3Ke




METOA HWHTEPBAJIOB [JId pelieHusd

116
HepaBeHCTB

117 MeTo/ UHTepBasoOB [jisl pellieHus
HEpaBeHCTB

118 MeToj UHTepBasoB JJis pelleHus
HepaBeHCTB

119 [TprMeHeHre CBOMCTB HeTpephIBHbIX
(GyHKLMH /17151 peLleHus 3a7au

120 [TprMeHeHVe CBOMCTB HelpepbIBHbIX
dbyHKLUM A7151 pellieHUs 3a7au

121 [TepBast 1 BTOpasi TPOU3BO/IHbIE (DYHKITUH

122 OnpefeneHre, reoMeTpUUYECKUI CMbICIT
TIPOM3BOJHOMU

123 Onpegenenve, GpU3NYECKUN CMBICI
TPOM3BOHOM

124 YpaBHeHuUe KacaTebHON K rpaduKy
byHKIMM

125 YpaBHeHuUe KacaTenbHOM K rpauKy
byHKIMHN

126 [Tpon3BO/iHBIE 3/IEMEHTAPHBIX (DYHKIMHI

127 [Tpon3BO/iHBIE 3/IEME@HTAPHBIX (DYHKIMMI

178 [Tpour3BoHasi CyMMBI, TIPOU3BeEeHNs],
YaCTHOTO W KOMIO3ULIMK (DYHKIMI

129 [Tpor3BojHast CyMMBbI, IPOU3BE/IEHNS,
YaCTHOTO M KOMIO3ULIMK (DyHKLMI

130 [Tpour3BoHasi CyMMBI, TIPOU3BeeHNs],
YaCTHOTO W KOMIO3ULIMK (DYHKIMM

131 KonTponbHas pabota: "TIpon3Bo/Has"

132 [ToBTOpEHMe, 000011IeHNe, CUCTeMaTH3aLUs

3HaHuM: "YpaBHeHus"




133 HOBTOPEHHG, 0006111eHMe, cUCTeMaTU3aIus 1
3HaHuM: "PyHKIMU"
134 VToropast KOHTpOJIbHasi paboTa
135 VToropast KOHTpOJIbHasi paboTa
136 HOBTOPGHI/IE, 0000111eHre, CUCTeMaTU3aIUs 1
3HAHUU
OBIIEE KOJIMYECTBO HACOB I10 136 10

I[MTPOI'PAMME




11 K/ITACC

Ne
n/n

Tema ypoka

KoiuuecTBO yacoB

Bcero

KonTposibHbIe
padoThI

IIpakTHUyeckue
padoThI

Jara
H3yYeHHU
A

J/IeKTPOHHbIE

nu¢poBbIie
oOpa3oBaTe/bHbIE

pecypchl

[TprMeHeHHe TTPOU3BOAHOM K
WCC/IeloBaHUIO (PYHKILMI Ha
MOHOTOHHOCTb 1 9KCTPEMYMBI

[TprMeHeHHe TTPOU3BOAHOM K
WCC/IeloBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[TprMeHeHHe TTPOU3BOAHOM K
WCC/IeloBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[TprMeHeHHe TTPOU3BOHOM K
HCCileloBaHUI0 (PYHKIMI Ha
MOHOTOHHOCTh U YKCTPEMYMBI

[IprMeHeHHe TIPOU3BOAHOM K
HCCrieloBaHUI0 (PYHKIMI Ha
MOHOTOHHOCTh U YKCTPEMYMBI

[TprMeHeHHe TTPOU3BOAHOM K
YcCrieloBaHUI0 (PYHKIMI Ha
MOHOTOHHOCTh U YKCTPEMYMBI

HaxoyxeHrie HauOoIbIIero u
HavMeHbIIIero 3HaueHusl HerpepbIBHOM
(GyHKI[MU Ha OTpe3Ke

HaxoyxeHre HauOOoIbIIIero u
HavMeHbIIIero 3HaueH!sl HerpepbIBHOM
(GYHKI[MU Ha OTpe3Ke

HaxoyxeHre HauOOoIbIIero u
HaMMEHBIIIero 3HaueHUs1 HelpepbIBHOM




(GYHKLIMY Ha OTpe3Ke

10

HaxoxaeHre HanboJIbILIeTro U
HaMMEHBIIIero 3HaUeHUsT HelTpephIBHOU
(GYHKLIMY Ha OTpe3Ke

11

HaxoxgeHvie HaMOO/bIIIEr0 U
HaMMEHBIIIero 3HaUeHUs! HelTpephIBHOU
(YHKLIMM Ha OTpe3Ke

12

HaxoxgeHvie HauOO/bIIIEr0 U
HaMMEHBIIIero 3HaUeHHUs! HelTPephIBHOU
(YHKLIMM Ha OTpe3Ke

13

[TpumeHeHMe TIPOM3BOJHON AJ1s
HaxO>K/|€HWsI HAW/Tyulllero pelieHus B
TIPUKJ/Ia/IHBIX 3a7jauax

14

[TpumeHeHue TIPOM3BOJHON /1S
HaxO0’K/|€HWsI HAW/yulllero pelieHus B
TIPUKJ/Ia/IHBIX 3a7jauax

15

[TpuMeHeHMe TIPOU3BOJHOM /IJIst
oripejiesieHus1 CKOPDOCTU U YCKOPeHUsI
ripoLiecca, 3a/laHHOr0 OpMYJIOi WU
rpaduKoM

16

[TpumeHeHUe TIPOW3BOJHOM ISt
orTipe/ie/IeHUsT CKOPDOCTH U YCKOPEHHsI
riporiecca, 3a/laHHOro GopMyIoi UIu
rpaguKoM

17

Komnosuiusi pyHKImi

18

Komnosuiusi pyHKImi

19

Komnosuimsi GyHKImi

20

'eomeTpHueckrie 00pa3bl ypaBHEeHUH Ha
KOOD/JJMHAaTHOM TJIOCKOCTH

21

'eomeTpuueckuie o6pasbl ypaBHeHUH Ha
KOODZIMHATHOM TIJIOCKOCTH




KonTponbHas pabota: "VccnenoBanue

22 y <
(GYHKI[MI C TIOMOI[LI0 TPOK3BOTHON"

2 [TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO
niepBoo0Opa3HbIX

24 ITepBoOOpa3Hbie 3/1eMeHTapHBIX QYHKI[HH.
[TpaBusia HaXOKJEeHUs! epBO0OPA3HbIX

75 [TepBoOOpa3HbIe 3/1eMeHTAPHBIX (PYHKIUH.
[TpaBusia HaX0sKeHHsl epBO0Opa3HbIX

26 Nurerpasn. I'eoMeTpruyecKuii CMbIC/T
VHTerpana

97 Brbluncsienue onpezieIEHHOTO UHTErpasa
1o opmysie HeroToHa-JlelibHUIa

78 BrluncieHue onpezie/1EHHOr0 UHTerpasa
1o opmyse HotoToHa-JlelibHUIa

29 [TpuMeHeHMe UHTeTpasa /JIs1 HaXOXK/AeHUsI
rjioniazier IoCKUx Guryp

30 [TpuMeHeHMe MHTerpasa /1/1s1 HaXOXK/IeHUsI
00BbEMOB reOMeTPUYECKUX TeJsl

31 [Tpumeps! perennii AugdepeHLaIbHbIX
ypaBHEHUN

37 [Tpumepsl pelienuii AuddepeHIaTbHBIX
ypaBHeHUH
MareMaThueckoe Mo/ielMpOBaHue

33 peasibHbIX MPOLIeCCOB C ITIOMOLLBIO
b depeHIMAIBHBIX YPaBHEHUM

34 KonTponbHast pabota: "Ilepoobpa3Has u
vHTerpasn'

35 TpuroHomeTrpryeckre GyHKLMH, UX
CBOMCTBA U rpauKu

36 TpuroHomerpryeckue GyHKLIAU, UX

CBOWCTBA U rpaMKu




37

TpuroHomeTpuueckue GyHKLMH, UX
CBOMCTBA U rpadvKu

38

TpuroHomeTpuueckue GyHKIMU, UX
CBOMCTBA U rpauKu

39

TpuroHomeTpuueckue GyHKIUH, UX
CBOWCTBA U rpaMKu

40

OT6Op KOpHEM TPUrOHOMETPHUYECKUX
ypaBHEHUH C TTIOMOII[bIO
TPUTOHOMETPUUECKOU OKPY>KHOCTU

41

OT6Op KOpHEM TPUrOHOMETPHUYECKUX
ypaBHEHUH C TTIOMOII[bIO
TPUTOHOMETPUUECKOU OKPY>KHOCTU

42

OT6Op KOpHEM TPUrOHOMETPHUYECKUX
ypaBHEHUH C TTIOMOII[bIO
TPUTOHOMETPUUECKOU OKPY>KHOCTU

43

OTbOp KOpHEM TPUTOHOMETPHUYECKUX
yPaBHEHHUH C OMOILIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTU

44

PertieHye TPUrOHOMETPUUECKUX
HEpPaBeHCTB

45

PelieHue TpUroHOMeTpUUECKUX
HepaBeHCTB

46

PelieHre TPUTOHOMETPUUECKUX
HEepaBeHCTB

47

PeltieHye TpPUroHOMeTPUUECKUX
HEpaBeHCTB

48

KontposnbHas pabora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKLIMH.
Tpurosomerpuyeckye HepaBeHCTBa'

49

OcHOBHBIE MeTO/bl pelieHud
IMOKa3dTe/IbHbIX HEPABEHCTB




OcHOBHBIE MeTO/bl pelieHud

>0 TOKa3aTe/IbHbIX HEPABEHCTB

51 OCHOBHBIE MeTO/IbI peLleHns
TI0Ka3aTe/IbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pelleHus
T0Ka3aTe/IbHbIX HepaBeHCTB

53 OCHOBHBIE METO/IbI peLleHus
sorapu(MUUecKrix HepaBeHCTB

54 OCHOBHBIE METO/IbI pelleHus
JiorapuMUUecKrx HepaBeHCTB

55 OCHOBHBIE METO/IbI peLleHust
norapuMUyecKrix HepaBeHCTB

56 OCHOBHBIE METO/IbI peLleHus
JiorapuMUUecKrx HepaBeHCTB

57 OCHOBHbIE METO/IbI peLleHust
VpPAaLMOHA/IbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI peLleHHs
HppalMOHA/IbHbIX HEPAaBEHCTB

59 OCHOBHBIE METO/IbI peLleHust
VPPAaLIMOHA/IbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI peLleHus
HppalMOHA/IbHBIX HEPAaBEHCTB

61 I'paduueckurie meTobI pelleHHs
VPPALMOHAJIbHBIX YPAaBHEeHUN

62 I'padriueckue MeTozbl petLeHus
VppaLiMOHAJIbHBIX YPaBHeHUN

63 I'padmueckue metozbl peLeHHs
T0Ka3aTe/IbHbIX YPaBHeHUH

64 I'padrueckue MeTozbI pellieHNst
TI0KAa3aTe/IbHbIX HEPABEHCTB

65 I'padpuueckrie MeTO/Ibl pellieHUs]




norapuMUuecKrux ypaBHeHUN

66

I'paduueckre MeTo/ibl pelieHust
JiorapuMUuUecKrx HepaBeHCTB

67

I'padrueckue MeToAbI pellieHNst
norapuMuuecKrix HepaBeHCTB

68

I'paduueckre MeTO/bl pelieHus
roKa3aTe/bHbIX U JIorapuMUUeCKUX
ypaBHeHUH

69

I'padrueckre MeTO/Ibl pellieHus
ToKa3aTebHbIX U JIorapuMUUeCKUX
ypaBHeHUH

70

I'padrueckue MeTozbI pelleHust
ToKa3aTe/bHbIX U J0rapuMUUECKUX
HEPaBEeHCTB

71

I'padrueckue MeTozbI pelleHust
ToKa3aTe/bHbIX U JIOrapuMUUECKUX
HEPaBeHCTB

72

KonTponbHast pabota: "VppaliioHa/ibHbIe,
roKa3aresibHble U JIorapumMuueckme
HepaBeHCTBa"

73

KowmrinekcHble unca. Anrebpanueckast 1
TPUTrOHOMeTpUUecKast (POpPMbI 3aTTUCH
KOMIUIEKCHOT'O YMCJIa

74

KowmrinekcHbie unca. Anrebpanueckast 1
TPUTrOHOMeTpUUecKast (POpMbI 3aTTUCH
KOMIUIEKCHOT'O YMCJIa

75

ApudmeTrueckue oreparym C
KOMIIJIEKCHBIMHU UM C/IaMU

76

ApudmeTrueckre orneparum C
KOMIIJIEKCHBIMHU UHC/IaMU

77

300pa>keHre KOMIUIEKCHBIX YHCesT Ha




KOOP,E[I/IHaTHOI‘/JI ITIJIOCKOCTHU

I/I306pa)KEHI/Ie KOMIIJIEKCHBIX UM CeJI Ha

78 KOOPJMHAaTHOM IJIOCKOCTH

79 ®opmysa Myaspa. Kopau n-oli crenenu
13 KOMIIIKCHOI'O YMCJIa

80 ®opmyna MyaBpa. KopHu n-oii crerieHu
13 KOMIUIEKCHOI'O YMC/Ia
[IprMeHeHre KOMITIEKCHBIX YUCeJT [J1

81 peleHyst (PU3MYECKUX U FTeOMeTpUUeCKUX
3a/1a4u

82 ‘KOHTRPHLHaﬂpa6OTaZWKOMHHGKCHLE
yucia

83 HarypasibHble U Liesible yucia

84 HarypasibHble U Liesible yucia

85 [IpumeHeHre NIPU3HAKOB 1e/TMMOCTH
L{e/IbIX YUCeI

36 [IpyMeHeHue NIPU3HAKOB Z1€IMMOCTH
L[esIbIX YMCel

87 [IpumeHeHre IPU3HAKOB 1e/TMMOCTH
tesnblx yncesn: HOJl v HOK

88 [IprMeHeHVe NTPU3HAKOB /1eIMMOCTH
tesnblx yncen: HOJl v HOK

89 [IpumeHeHre IPU3HAKOB 1e/TMMOCTH
L[e/IbIX YMCeJI: OCTaTKU 10 MOZYJIKO

90 IIpumeHeHUe TIPU3HAKOB 1e/TMMOCTH
L{e/IbIX YMCeJI: OCTATKU 10 MO/YJI0
IIprMeHeHue NPU3HAKOB JIeTMMOCTU

91 LiesIbIX YKCen: ajroput™m EBknvga s
pelleHus 3a/a4 B LieJIbIX YMC/Iax

90 KonTtposnbHast pabora: "Teopus 1je/bIx

yurcemn"




Cucrema ¥ COBOKYITHOCTb YpaBHEHU.
93 PaBHOCH/ILHEBIE CUCTEMBI 1 CUCTEMBI-
C/1e[ICTBUS

Cucrema ¥ COBOKYITHOCTb YpaBHEHU.
94 PaBHOCH/ILHEBIE CUCTEMBI 1 CUCTEMBI-
C/1e/ICTBUS

OcHOBHBIE MeTO/bI pelieHusa CUCTeM U

95 o o
COBOKYITHOCTeH PallMOHA/IbHBIX YPaBHEeHUM

OCHOBHBIE METO/IbI PeLleHusl CUCTEeM U
96 COBOKYTTHOCTeM UppaljioHa/IbHbIX
ypaBHEHUN

OCHOBHBIE METO/IbI pellieHusI CUCTeM U
97 COBOKYITHOCTel TMoKa3aTe/lbHbIX
ypaBHEHUN

OCHOBHBIE METO/IbI pellieHusI CUCTeM U
98 COBOKYITHOCTel ToKa3aTe/lbHbIX
ypaBHEHUN

OcHOBHbIE METO/IbI PellieHUs] CUCTeM U
99 COBOKYITHOCTel JIorapuMUUecKrux
ypaBHEHUN

OcCHOBHbIE MeTO/IbI PellieHUs] CUCTeM U
100 COBOKYITHOCTel JIorapuMUUecKrux
ypaBHEHUN

[IpriMeHeHre CUCTEM K peLLeHUI0
MaTeMaTUUeCKUX 3a/iau v 3ajiau 13

101 Pa3/IMYHBIX 00/IaCTel HAYKU U peaibHOU
JKWA3HH, UHTepIIpeTalus MoJy4YeHHbIX
pe3ysbTaToB

[IpuMeHeHHe CUCTEM K pelLleHUI0
MaTeMaTHUeCKUX 3aJau 1 3ajay 13
Pa3IMUHbIX 00/1acTell HayKW U peabHON
)KU3HH, UHTepHpeTaLys NOTyYeHHbIX

102




pe3y/bTaToB

HPI/IMEHEHI/IE HEPaBEHCTB K peIlIeHHI0
MaTeMaTHUUeCKHMX 3a/id4 1 3aJa4 U3

103 pa3MUHBIX 00/acTel HAYKW U peaibHOM
JKWU3HU, UHTepIIpeTaLys I0J/yYeHHbIX
pe3ysbTaToB
KonTponbHast paboTta: "CucteMsl

104 paLMoHaIbHbIX, UPPALMOHAIbHBIX
roKasaTesbHbIX U JT0rapuMUYecKuX
ypaBHeHui"

105 ParjvoHanbHble ypaBHeHUs C rlapaMeTpamu

106 ParjoHanbHbIe HEpaBeHCTBa C
riapameTpamu

107 PatrioHasibHBIE CUCTEMBI C TIapaMeTpamMu

108 VppanuoHanbHble ypaBHeHMUs,
HepaBeHCTBa C IapaMeTpamMH

109 VpparjoHanbHbIe CUCTEMBI C
rapameTpamu

110 [TokaszaTenbHble ypaBHEHUS, HEPABEHCTBA
C mapameTpamu

111 IlokaszaresibHbIe CUCTEMBI C ITapaMeTpaMu

112 Jlorapugmuueckrie ypaBHeHus,
HepaBeHCTBA C NapaMeTpamu

113 Jlorapudmuueckrie CUCTEMBI C
rapaMeTpamu

114 TpuroHomeTpuueckue ypaBHeHUs C
rapameTpamu

115 TpuroHoMeTpruecKre HepaBeHCTBa C
riapameTpamu

116 TpuroHomeTprueckue CUCTEMBI C

rlapamMeTpamu




117

[TocTpoeHue u UccneoBaHKe
MaTeMaTHUYeCKUX MO/ie/iel peabHbIX
CUTYaLUM C TIOMOIbIO0 YpaBHEHUH C
TlapaMeTpamu

118

[TocTpoeHue u UcciesoBaHue
MaTeMaTHYeCKUX Mo/Jieslell peabHbIX
CUTYaL[1H C ITIOMOLLBIO0 CUCTEM YPaBHEHUU
C rapaMeTpamMu

119

ITocTpoenue u uccienoBanue
MaTeMaTUUeCKUX Mo/iesiel peabHbIX
CUTYALUM C MIOMOIIbIO0 CUCTeM ypaBHeHUI
C rapaMeTpamMu

120

KonrposnbHas pabota: "3azauu c
rapamMerpamu’

121

[ToBTOpeHMe, 060011eHNe,
CcUCTeMaTH3alys 3HaHu: "YpaBHeHus"

122

[ToBTOpEHUE, 0600ITIEHNE,
CUCTeMaTH3alus 3HaHu: "YpaBHeHUs "

123

[ToBTOpeHMe, 060011eHHe,
cucTeMaTH3alys 3HaHWW: Y paBHeHUSI.
CucTtemMbl ypaBHeHUN"

124

[ToBTOpeHMe, 06001eHNe,
cucTeMaTHr3alys 3HaHui: "HepaBeHcTBa"

125

[ToBTOpEHUE, 0600I1TIEHNE,
cucTeMaTtv3anus 3HaHuu: "HepaBeHcTBa"

126

[ToBTOpEHUe, 06001TIeHNE,
cucTeMaTr3alys 3HaHui: "HepaBeHcTBa"

127

[ToBTOpeHue, 0600611eHNe,
cucTeMaTtur3anus 3HaHuu: "IIpousBoaHas u
eé rnpuMeHeHue"

128

[ToBTOpeHue, 060011eHNe,
cucTeMaTtr3anus 3HaHuu: "TIpousBogHas u




eé npuMeHeHue"

[ToBTOpeHMe, 060011eHNe,

129 cucTeMaTtur3anus 3HaHuu: "TIpousBogHas u 1
eé npuMeHeHue"
[ToBTOpeHMe, 060011eHNe,

130 cucTeMaTtv3alys 3HaHuu: "VIHTerpasn u ero 1
rnpyumMeHeHue"

131 [ToBTOpEHME, O606H.[€Hlfe, 1
cucTeMaTy3anus 3HaHuu: "@yHkyuu"

132 [ToBTOpEHME, 0606LueH1:Ie, 1
CchCTeMaTr3alus 3HaHuu: "OyHKImun"

133 [ToBTOpEHME, 0606H1€Hlfe, 1
cucTeMaTu3anus 3HaHuu: "@yHkyuu”

134 VToroBast KOHTPO/IbHAsI paboTa

135 VToroBast KOHTPO/IbHAsI paboTa

136 [ToBTOpEHME, 0606LueH1:Ie, 1
CUCTeMaTH3aLys 3HaHUU

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHNS OCHOBHOM
OBPA30OBATEJ/IGHOW ITPOT' PAMMBI

10 KJIACC
Kop IIpoBepsieMbie npeAMeTHbIE pPe3y/IbTaThbl 0CBOEHNSI 0CHOBHOM
NMpoBepsieMoro | o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/Hero 001ero 00pa3oBaHus
pe3y/bTarTa
1 Uucna v BbIYMC/IeHUS
1.1 OneprpoBaTh MOHATHSIMU:  palMOHaJbHOE W JeMCTBUTE/IbHOE  UMCIIO,
0OBIKHOBEHHAsI U JIeCITUYHAsI IPO0b, TIPOIEHThI
1.2 BbinonHATE apudmMeTryeckre orepaLyy C paldoHa IbHBIMU U IelCTBUTeTbHBIMU
ync/IaMu
1.3 BbINoHATE TIPUO/IKEHHBIE BBIYUCIEHUS], HWCIIO/B3Yys TpPaBUIa OKPYTJIEHWS,
Jle1aTh MIPUKUKY U OLIEHKY pe3yJ/ibTaTa BbIUMC/IeHUI
1.4 OneprpoBaTh NMOHATUSMU: CTEMEHb C Le/IbIM [0Ka3aTesieM, CTaHAapTHas gopma
3aMrcy JIeCTBUTE/IbHOTO UMC/ia, KOpeHb HaTypalbHOMN CTereHH; KCI0J/ib30BaTh
NoAXoJAIy0  (QopMy 3amMcCh  [JeHUCTBUTE/bHBIX UMCel [Ji  pelleHust
TPaKTUUeCKUX 3a/jau v Mpe/|CTaB/IeHusl JaHHbIX
1.5 OneprpoBaTh MOHATUSIMU: CHUHYC, KOCMHYC W TaHI€HC TPOM3BOJBHOIO YIJIa;
WCII0/Ib30BaTh 3armch TIPOX3BOJILHOTO yria yepes obpatHbIe
TPUTOHOMeTpUUecKre (QyHKLUU
2 YpaBHeHUs1 U HepaBeHCTBa
2.1 OrnepypoBaTh TMOHATHUAMU: TOXJECTBO, YypaBHeHUe, HepaBeHCTBO, lieJioe,
paLMoHanbHOe, VppaLOHa/IbHOe ypaBHeHHUe, HEepaBeHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
2.2 BbInosHATE  1TpeoOpa30oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHWHA U pellaTh
TPUTOHOMETPUUEeCKHe YpaBHEHUsI
2.3 BbInosHATE  11peo0Opa3oBaHUsl  LeJ/IbIX, PpalMOHAJbHBIX W UPPALMOHATBHBIX
BbID&)KEHMH W  pelllaTb OCHOBHble TUIbI Le/blX, pPalWOHA/NbHBIX U
VippaLMOHAa/IbHBIX YDaBHEHUM Y HEPABEHCTB
24 IIpuMeHATL ypaBHEHUs U HepaBeHCTBA /I pelleHus MaTeMaTU4yeCKux 3ajay U
3ajlau U3 pa3IMuHbIX 0b/1acTeli HAYKU U peabHOM KU3HU
2.5 MopenvpoBaTth peasibHble CUTYalX Ha SI3bIKe anreOphl, COCTABIISAThH BHIPAYKEHMS,
ypaBHeHWsl, HepaBeHCTBA M0 YCJOBUIO 3aJaud, HCCe0BaTb MOCTPOEHHbIe
MOJIe/IM C UCTIOTb30BaHMEeM ariapara aareopbl
3 @DYHKIMU U TpadUKu
3.1 OrepupoBaTh TOHATUSMHU: (YHKLMS, COCOObI 3aaHus (QyHKIMH, 00J1acTh
orpeZie/ieHUsi U MHOXECTBO 3HaueHUW (yHKUWH, rpaduk (yHKLMH, B3aUMHO
oOpaTHbIe QYHKLUH
3.2 OneprpoBaTh MOHATUSIMU: YETHOCTb U HEUYETHOCTh (DYHKLMM, HYIU (DYHKLIWH,
TIPOMEXXYTKH 3HAKOIMIOCTOSIHCTBA
3.3 Vcrnonib30Bath rpadvku QyHKLWM A/is1 pellieHus] ypaBHeHUI
3.4 CrpouTh M uMTaTh rpauku JUHENMHOW (QYHKLMM, KBaJpaTUUHOU (YyHKLIWH,
cTerieHHON YHKIMU C Lie/IbiIM TT0Ka3aTesieM
3.5 Wcnonb3oBaTh rpapukyd  QYHKOMM /i1 UCC/Ie[OBaHWS  TIPOLIECCOB U
3aBUCUMOCTeN MPU pellleHnH 3a/au U3 JPYruX yueOHBIX TPeIMETOB M peasibHON




’KW3HU, BbIpaXKaTh (POPMY/IaMH 3aBUCUMOCTH MeX/y BeJIMYMHAMU
4 Hauasia MaTeMaTHuyeCcKoro aHaausa
4.1 OnepupoBaTh  MOHATUSMH:  TOC/E€/0BaTeIbHOCTb,  apuMeTHyecKas U
reoMeTpryecKas porpeccuu
4.2 OrepupoBaTh  TOHATHSMH: 0OECKOHeYHO  yObIBalolljas  reoMeTpuueckKast
Tporpeccusi, Ccymma 6eCKOHeYHO yObIBaroIlel reoMeTpU4YecKoi IporpecCuu
4.3 3ajaBaTh MOCAeI0BaTeIbHOCTH Pa3/TMUHBIMU CIIOCOOaMU
4.4 Vcnosp30BaTh CBOWCTBA MOC/IeOBAaTeNILHOCTEM M TPOrPeCcCHUd /ISl pelleHus
peasibHbIX 3a/]a4 NMPUK/Ia/IHOTO XapakTepa
5 MHoO>KecTBa U JIOTHKa
5.1 OrnepupoBath MOHATUSAMU: MHOXXeCTBO, OlepaLiii HaJl MHOXKeCTBaMU
5.2 Vcnonb30BaTh TeOPeTHKO-MHOKE@CTBEHHBIM anmapaT /s OMMCaHWsS peasbHbIX
TIPOLIECCOB U SIBJIEHWH, TIPU PellieHnH 3afiau U3 IPYTUX y4eOHbIX ITPeJMETOB
5.3 OrnepupoBarts MOHATUAMMU: OllpejesieHue, Teopema, C/le[jICTBHe, 0Ka3aTe/bCTBO
11 KJIACC
Kop IIpoBepsiemble npeiMeTHbIE pe3y/IbTAaTbI 0CBOEHUsI 0CHOBHOM
npoBepsieMoro | o0pa3oBaTe/IbHOM MPOrpaMMbI Cpe/Hero 001ero 00pa3oBaHus
pe3y/bTara
1 Uncsia ¥ BBIUMCTIEHUS
1.1 OrnepupoBath MOHATUSAMU: HAaTypa/bHOe, LieJloe YKC/I0; UCII0/Ib30BaTh IIPU3HAKU
JleIMMOCTU Lie/IbIX YKCesI, pas3/ioKeHWe Uucla Ha IPOCTble MHOKUTEeNIU [JIs
peleHus 3aa4u
1.2 OnepupoBaTh TOHITHUEM: CTeleHb C PALIMOHAIbHBIM TTOKa3aTeieM
1.3 OneprpoBaTh TMOHATHSIMU: JorapudmM uWcnaa, [AeCATHYHble W HaTypasbHble
JiorapuhMbl
2 YpaBHeHUs Y HEpaBeHCTBA
2.1 [TpuMeHsATH CBOMCTBA CTeTleHU /i1 TpeoOpa30oBaHKs BBIPDAKEHHH, OTepUpoBaTh
MOHATHUSIMU: T10Ka3aTe/IbHOe YpaBHEHNEe U HepaBeHCTBO; pelllaTb OCHOBHbIE TUIIbI
MOKa3aTe/bHbIX YPaBHEHUM U HEPAaBEHCTB
2.2 BbinonHATE  TipeoOpa3oBaHMsi  BbIp@KeHWUM,  COjiepKalliuX  JiorapuMbl;
OMepUpoBaTh TMOHATUSAMU: JIOrapuMUUecKkoe YypaBHeHHE U HEPaBeHCTBO;
pellaTh OCHOBHbIE THUIIbI JIOTapU(PMUUECKHUX YDaBHEHUM Y HEPABEHCTB
2.3 HaxouTb pelieHusi IpOCTEUIINX TPUTOHOMETPUYECKHUX HEPABEHCTB
2.4 OneprpoBaTh MOHATUSMU: CUCTEMA JIMHEWHBbIX YpaBHEHUM U €€ pellleHue;
WCIOMb30BaTh CUCTEMY JIMHEMHBIX ypaBHEHWW [/l pelleHus] TMpaKTUueCKuX
3a/1a4u
2.5 Haxoguth pelleHyss MpPOCTEHMIIMX CUCTEM U COBOKYIHOCTEM palMOHaIbHBIX
ypaBHEHHUI U HePaBeHCTB
2.6 MogenupoBaTh peajibHble CUTYaL[MH Ha si3bIKe ajareOpbl, COCTaB/SATH BbIPayKeHUS,
ypaBHEHUsl, HepaBeHCTBA M CUCTeMbl [0 YCJAOBHUIO 3a/aud, WCC/Ie0BaTh
TIOCTPOEeHHbIe MO/Ie/IM C UCI0/Ib30BaHKEM arlrapara ajareopsl
3 DYHKIMU ¥ TpaUKu
3.1 OnepvpoBaTb  TOHATUAMU:  TepUoAMYecKass  (YyHKUUs,  TPOMEXYTKU
MOHOTOHHOCTH (DYHKI[UM, TOUKHM OJKCTpeMyMa GYHKIUM, HauOosbilee WU
HauMeHblllee 3HAueHUs1 (YHKLMM Ha TPOMEXYTKe; WCIOIb30BaThb MUX IS
vcceoBaHusi QYHKIMU, 3a/JaHHON rpaduKoM
3.2 OrnepupoBaTh MOHSTUSIMU: TrpadUKU TI0Ka3aTeJbHOM, JiorapudMUUeCKOu |




TPUTOHOMeTPHUYeCKHX (DyHKLIMI; n300paXkaTh MX Ha KOOPIWHATHOM TVIOCKOCTH U
VICTIO/Ib30BaTh /15 pellleHNs] ypaBHEeHUH U HepaBeHCTB

3.3 N300pakaTh Ha KOOPAWHATHOMN TUIOCKOCTH TPaUKU JMHENHbIX ypaBHEHWMH U
VICTI0JIb30BaTh MX JJIsl PellieHUsl CUCTEMbI JIMHEeWHBIX YpaBHEHUM

3.4 Wcnonb3oBath rpadukyd  GYHKIUM  [jis  UCC/IeOBaHUS — TIPOL[ECCOB U
3aBHCUMOCTeN U3 APYTruX yueOHbIX AUCIUIUIHH

4 Hauasyia MaTeMaTHueCcKOro aHaausa

4.1 OnepupoBaTh MOHATUSMU: HemNpepbiBHas (GYHKLMS, MPOU3BOJAHAs (YHKLUY;
VICTIO/Ib30BaTh T'eOMeTpUUeCKWd W (PU3NUeCKUd CMbICI TPOU3BOJHOM [JIst
pelleHus 3a7a4

4.2 Haxoautb mpou3BO/HbIE 3/IeMeHTAapHbIX (YHKLWW, BBIUMC/SATH MPOW3BO/HbIE
CYMMBbI, IPOU3Be/IeHHs], YaCTHOTO (hyHKLMI

4.3 Vcniosib30BaTh NMPOM3BOJHYIO /11 MCC/Ie0BaHUsS] (DYHKIIMM HA MOHOTOHHOCTb U
5KCTPeMYMBI, IPUMEHSITh pe3y/bTaThl UCC/IeI0BaHNs K TOCTPOEHUIO rpadvKoB

4.4 Ucronb3oBaTh TIPOM3BOAHYIO [JIs HAaXOXAEHWS HAWIyulllero pelleHus B
NIPUKJIaJHBIX, B TOM YKCJIe COLMA/IbHO-9KOHOMUYECKUX, 3aiadyax

4.5 OnepvpoBaTh  MOHATUSIMH:  [epBOOOpa3Has W WHTerpad;  IOHWMATh
reoMeTpuuecKril ¥ Gr3nYecKUii CMbIC UHTerpasa

4.6 HaxomuTe mepBooOpa3sHbie 3j1ieMeHTapHbIX (DYHKIW, BBIUNC/IATH UHTErpa o
dbopmyne HetoToHa — JleliGHUIIa

4.7 Pewate npukiagHele 3ajaud, B TOM YUC/IE COLIMAJIbHO-3KOHOMHUYECKOTO |

Cl)I/I3I/IT-IECKOFO XdpaKTepd, CpeACTBAMU MATEMATHUYECKOI'O dHdJ/IM3d




ITPOBEPAEMBIE 3JIEMEHTBI COJEPXKAHUA

10 K/TACC
IIpoBepsieMbIH 3/IeMeHT CO/iePXKaHHSA
Kop,
1 Yucna ¥ BbIYMCIEHUS
1.1 ParoHaneHble yncia. OObIKHOBEHHbIE U JleCATHUHbIe pPOOU, TPOLeHTHI, OecKoHeuHble
nepuoAnyeckie pobu. ApudmeTnueckre orepanyd C PAlUOHAIBHBIMUA  UYHC/IAMU,
ripeobpa3oBaHusl YMC/IOBLIX BbipakeHUH. [IpriMeHeHMWe [poOeil U TPOLIEHTOB /ISl PelleHust
TIPUKJIAJHBIX 33/lau M3 Pa3/JMUYHbIX OTPac/ael 3HaHWW U peasibHOW JKU3HU
1.2 HeticTBUTe/bHBIE uKC/la. PaljMoHa/ibHble W WppaljMOHa/ibHble uucia. ApudmeTHuyeckue
orepanuyd C JelCTBUTENbHBIMM UYWC/IaMUA. [IpuO/MkEHHbIe BBIUMC/IEHUs, TIpaBH/Ia
OKDYIJIeHUsl, IPUKK/IKA Y OLIeHKA pe3yJibTaTa BbIUMC/IeHUH
1.3 Crenienb C ULenbIM Toka3areneM. CraHzgapTHasi ¢opMa 3amucH [IeHCTBUTENBHOTO UHMCIIa.
Wcnonb3oBanue mnoaxopsiueli ¢opMbl 3aluCU  JeMCTBUTENbHBIX YWCen [Js  pelleHus
MpaKTUYeCKUX 3a/lau U Ipe/CTaB/IeHUs JaHHbIX
1.4 | Apudmetrrueckrii KOpeHb HaTypalbHOU CTereHU. [leliCTBUs C apuPMeTUUECKUMH KOPHSIMU
HaTypaJbHOM CTeleH!
1.5 CHHyC, KOCHMHYC U TaHIeHC YMC/IOBOrO aprymeHTra. ApPKCHUHYC, apKKOCHUHYC, apKTaHIeHC
YMCJI0BOrO apryMeHTa
2 YpaBHeHUsI U HEPABEHCTBA
2.1 ToyKecTBa U TOXK/ieCTBeHHbIe Ipeobpa3oBaHus
2.2 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUM. OCHOBHBbIE TPUTOHOMETPHUUECKHE
hopmyJibl
2.3 YpasHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHue HepaBeHCTBAa. MeTo/ MHTepBa/ioB
2.4 PertieHue 11e/1bIX ¥ POOHO-PAILMOHA/ILHBIX YPAaBHEHHIH Y HEPABEHCTB
2.5 PemleHne vppaiMoHaJbHbIX YPaBHEHUM U HEPABEHCTB
2.6 PellleHre TPUrOHOMETPUUECKUX YPABHEHUH
2.7 [IpriMeHeHVe ypaBHEHMI M HEPaBEHCTB K DELIEeHWI0 MaTeMaTU4yecKuxX 3ajay W 3a7ad M3
Pa3/IMYHbIX 00/1aCTel HAYKK U pealbHOU YKU3HU
3 DYHKIMU U TpaUKU
3.1 dyHKUWs, criocoObl 3aanus GyHKIpH. ['padmk pyHkimu. B3auMHo obpaTHbie GyHKIMN
3.2 Ob6nacTb ompesienieHUsT U MHOKeCTBO 3HaueHWM (yHkimu. Hymu dyskuum. [TpomexyTku
3HAKOMOCTOSTHCTBA. YETHbIE Y HeUéTHbIe QYHKIUU
3.3 CreneHHasi (PyHKLMSI C HaTypaJbHbIM U LiefbIM IOKasaTeseM. Eé cBolicTBa u rpaduk.
CBoricTBa ¥ rpaMK KOpPHs N-0M CTeleHu
3.4 TpuroHoMmeTpryeckass  OKpPY)KHOCTb,  OMpefie/ieHHe  TPUTOHOMETPUUeCKHUX  (yHKLMN
YMCJI0BOrO apryMeHTa
4 Hauasia MaTeMaTUueCcKoro aHaausa
4.1 ITocnemoBaTeIbHOCTH, CriIoco0bI 3aJlaHus T10C/Ie/I0BaTe/IbHOCTEeM. MOHOTOHHBIE
T110C/1e/10BaTe/IbHOCTU
4.2 Apudmernueckasi UM TeoMeTpUuecKasi — IporpeccMd.  beckoHeyHo — yObIBaroras
reomerpuueckas miporpeccusi. Cymma 0OeCKOHeYHO  yObIBawoLeill TreoMeTpruecKOu
rporpeccuu. dopMysa CI0KHBIX MPOLEHTOB. VICrmosib30BaHME NPOrpecCUy [JJisl pelleHus
peasibHBIX 3a/jau NPUK/IaJHOIO Xapakrepa
5 MHoO>KecCTBa U JIOTMKa
5.1 MHoykecTBO, onepaluu HaJ, MHOKecTBamu. [luarpammel Jiisiepa — Benna. [Ipumenenue

TEOPETUKO-MHO>XE€CTBEHHOTI'O aIllldpaTa AJIA OIMMCaHWA pea/IbHBIX IMMPOLeCCOB U HBHEHHﬁ, npu
peleHrr 3a/idd M3 JPYTrux y‘-IE6HbIX nmpeaMeTOoB




5.2 | OnpejienieHne, TeopeMa, Cle/ICTBUE, JI0Ka3aTe/IbCTBO

11 KJIACC
Kopg ITpoBepsieMblii 3/IeMEHT CO/iepP>KaHUs
1 Uuca v BBIYMCIEHUS
1.1 HartypasnbHble u 1iesible yncaa. ITpu3Haku 1e/IMMOCTH Le/bIX Yyuces
1.2 CreneHb C palldOHabHBIM MOKa3aTeseM. CBOWCTBA CTeleHU
1.3 Jlorapum umcia. [lecaTiuyHble U HaTypajibHble JIOraprudMbl
2 YpaBHeHUsI U HEPABEeHCTBa
2.1 [Tpeobpa3oBaHue BbIPDA)KEHUH, COJePKaIIMX JIOTapupMbl
2.2 ITpeobpa3oBaHue BhIpaKeHUH, CO/IePrKalllUX CTeTNeH! C paljoOHa/IbHBIM TI0Ka3aTeneM
2.3 [TprMepbl TPUTOHOMETPUUECKHUX HEPAaBEHCTB
2.4 [TokasaresibHbIe YpaBHEHVs U HepaBeHCTBa
2.5 Jlorapudmuueckre ypaBHeHUs1 1 HepaBeHCTBa
2.6 Cucrembl JIMHEWHBIX ypaBHEHWUW. PellleHWe TpPUK/IaJHBIX 3a7@a4 C TMOMOIIbI) CUCTEMBI
JIMHEWHBIX YpaBHeHUN
2.7 CucTreMbl ¥ COBOKYITHOCTH pPallMOHaIbHbBIX YPaBHEHHUH U HEPAaBEHCTB
2.8 [IpyMeHeHre ypaBHEHWI, CCTeM U HEePaBeHCTB K peIleHHI0 MaTeMaTUuecKWx 3ajad u
3a/la4 13 pa3/IMYHbIX 00/1acTeil HAaYKW W PeaslbHOW >KU3HU
3 DYHKIMU U TpaUKU
3.1 Oyukumsa.  Ilepuoguueckre  ¢yHKUMHM. [IpoMeXyTKM  MOHOTOHHOCTH  (DyHKLIMH.
MakcruMyMmbl 1 MUHUMYMbI QyHKI[UH. Hanbonblilee 1 HaMeHbIIlee 3HaueHWe (GyHKIMHA Ha
TIPOMEXKYTKE
3.2 TpuroHomeTpuueckre GyHKIMH, UX CBOWCTBA U rpaduKu
3.3 [TokazaTesibHasi M jiorapu@muyeckas QyHKIMM, UX CBOMCTBA U rPadUKU
3.4 Vicnionb3oBaHue rpadvKoB (GYHKLMHI /1711 pellieHUs ypaBHeHUH U IMHeUHbIX CUCTeM
3.5 Wcnonb3oBanve rpadukoB (GyHKLUN [ MCC/Ie[J0BaHUS TIPOLIECCOB M 3aBHCHUMOCTEH,
KOTOpbIe BO3HUKAIOT TIPH pellIeHWH 3a/lad M3 APYruX y4yeOHBIX TPeJMETOB M peabHOM
JKU3HU
4 Hayasia MmaTeMaTHyeckoro aHaausa
4.1 HenpepreiBHble GyHKIMU. MeTo/| MHTepBAaJIOB [i/Isl pellleHrsi HePABeHCTB
4.2 [TpousBozHasi hyHKLMU. ['eoMeTprUeCKU U PU3NUeCKU CMbIC TPOX3BOIHOM
4.3 [TpousBofHbIe 3/eMeHTapHbIX (PyHKLMI. DOpMy/bl HaXOXK[EeHWsI MPOU3BOJHON CYMMBI,
TPOU3Be/IeHUs] U YaCTHOTO (hYHKLIUM
4.4 [TprMeHeHre MPOW3BOAHOM K UCC/Ie[0BaHUIO (PYHKL[MI1 HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoskzieHre HauOOoJIbIlIero ¥ HaUMeHbIIIero 3HaueHusi GYHKLMY Ha OTpe3Ke
4.5 [IpMeHeHre TIPOM3BOAHOM [JI1 HAaXOXKJEHWs HaWwIyullero pelleHds B TIPUKIaJHBIX
3a/lauax, J7isl orpejiesieHusi CKOPOCTH TIpoliecca, 3a/laHHOro (hopmysiol uian rpadhvkoM
4.6 ITepBooOpa3Hasi. Tabsuila mepBooOpa3HbIX
4.7 WHTerpan, ero reoMeTpuyeckuid W (pU3NuecKuil CMbIC/. BbluncieHne WHTerpasa Io

dopmyne HetoToHa — JleliOHUIIa




ITPOBEPAEMBIE HA EI'D I1IO MATEMATUKE TPEBOBAHUSA K PE3YJ/IBTATAM
OCBOEHHNA OCHOBHOI OEPA30BATEJ/IbHOM ITPOT'PAMMBI CPEJTHET' O
OBHLIEI'O OBPA3OBAHUA

Ko

. oie AEMOLo IIpoBepsiembie TPe0OBAHUA K MPEJMETHHIM Pe3y/IbTaTaM 0CBOeHHS
pobep OCHOBHO¥ 00pa3oBaTe/ILHON MPOrpaMMbI Cpe/JHero oo0iero oopa3oBaHus

TpedOBaHUs

BraseHve mMeTojamu [JoKa3aTesbCTB, aJrOPUTMaMM pellleHds 3a[ay; yMeHue
dbopmMyMpoBaTh U ONEPUPOBAThH MOHATUSMU: OMpezie/ieHre, akCUOMa, TeopeMa,
C/ieiCTBUE, CBOWMCTBO, MPH3HAK, /10Ka3aTebCTBO, PAaBHOCU/IbHBIE (DOPMYTUPOBKY;
NIpUMEHSITb UX; yMeHHe (OpMy/IUpOBaTb 0OpaTHOe | TPOTUBOIIOJIOKHOE
yTBepKJeHue, TPUBOAUThL TPUMepPbl U KOHTPIIPUMEPHI, HCII0/b30BaTh METO[,
MaTeMaTHUeCKOW WHIYKLWW; TIPOBOJWTh JOKa3aTeslbHble pacCyXJeHUs TIpU
pellieHUM 3a/lay, OLIeHWBATh JIOTUUECKYH0 MPaBUIBHOCTh PacCy’KAeHUM; yMeHUe
OTepUpOBaTh TOHATUSMHU: MHOXXECTBO, TIOZAMHOXKECTBO, OIfepalud  Haj
MHO>KeCTBaMH; yMeHUe UCII0/Ib30BaTh TeOPEeTUKO-MHOXKeCTBEHHbIN armapar Jjis
OTMCaHUsI PeasbHBIX MPOLIeCCOB U sIBJIEHUH U TIPU PelleHru 3a/jad, B TOM YKCJie
U3 JpPYruxX yueOHbIX TIPeJMETOB; YMEHHWe OIepPUpOBaTh TOHSATHAMH: Trpad,
CBSA3HBIM rpad, JepeBo, LMK/A, Tpad Ha TUIOCKOCTH; yMeHHe 3ajJiaBaTb U
OIMUCHIBATh TPadbl Pa3/IMUHBIMU CITIOCOOAMH; UCTIOB30BaTh TPadbl MPH PEIIeHUH
3ajau

YMeHue ornepyupoBaTh MOHSATUSIMU: HAaTypaabHOE UKMCIIO, LieJioe UKC/IO, CTeNeHb C
Lle/IbIM T0Ka3aresieM, KOpeHb HaTypa/lbHOW CTeIeHH, CTereHb C PaljMOHa/IbHbIM
rokKasaresieM, CTelleHb C [IeHCTBUTE/NbHBIM T[IOKa3aTeseM, Jorapupm 4ducsia,
CUHYC, KOCHMHYC M TaHTeHC TIPOU3BOJILHOTO YMCJa, OCTaTOK IO MOZY/JIIO,
palMoHaNbHOe YMCJ/I0, MppaljMoHaibHOe UHWC/I0, MHOXKeCTBAa HaTypasbHbIX,
Le/blX, PpalMOHA/bHBIX, [J€UCTBUTEIbHBIX YHCEl; YMEHWe WCI0Ib30BaTh
TIPU3HAKU JeTMMOCTUA, HaUMEHBILUN OOL[Ui Je/uTe/lb U HavMeHblllee oOiiee
KpaTHoe, a/JiropuT™M EBK/IWa TpU pellleHWH 3ajlay; 3HAKOMCTBO C Pa3/TMYHbIMU
MO3UL[MOHHBIMA CUCTEMaMH CYMC/IeHUS; yMeHHe BbIMOJIHATh BbIYKUC/IEHUE
3HaUeHWH U TipeoOpa30BaHUs BLIPAKEHWH CO CTeNeHsAMU W JIoraprudMamu,
npeobpa3oBaHusi JpOOHO-pPALIMOHANBHBIX BBIPDAKEHW; YMeHHe OIepupoBaTh
TIOHSTUSIMU: MOC/Ie/I0BaTe/IbHOCTD, apudmMeTrueckas rporpeccus,
reoMeTpuueckasi rporpeccus, OeckoHeuHO YyObIBarolljass TreoMeTpUuecKas
IIpOrpeccusi; yMeHue 3a/laBaTh M0C/1e/l0BaTeJbHOCTH, B TOM UHUC/Ie C MOMOLIbIO
pPeKypPPEeHTHBIX (JOPMYJI; yMEHHE OlepUpPOBaTh MOHATUSIMU: KOMIUIEKCHOE UMCIIO,
COMPSKEHHbIE KOMIIEKCHbIE UKC/Ia, MOAYJ/Ib U apTyMeHT KOMILJIEKCHOTO YMCIIa,
¢dopMa 3amucu KOMIJIEKCHBIX 4Mces (reoMeTpuyeckasi, TPUrOHOMeTpUueckas U
airebpavyeckast); yMeTb TPOU3BOAWTbL  apUPMeTUUYeCKHe JIeHCTBUS  C
KOMIIEKCHBIMH UMCJIaMH; TIPUBOJWTL MPUMEPBI UCIOIb30BaHUSI KOMILIEKCHBIX
yKCesT; ONepupoBaTh MOHATUSAMU: MaTpuLia 2X2 U 3X3, orpezAe/uTe/lb MaTPULbI,
reoMeTPUUYECKUI CMbIC/ OTIpe/leTUTe/Ist

YMeHue  omepupoBaTh  TMOHSTUSMMU:  paljMOHajbHble,  UppALMOHa/IbHBbIE,
rokasaresibHble,  CTelleHHble,  JiorapuMUUeckKre,  TPUTOHOMETPUUECKUe
ypaBHeHUsI M HepaBeHCTBA, UX CHCTEMbl; yMeHHe OMNepHupoBaThb MOHITUSIMMU:
TOX/IeCTBO, TOX/IeCTBeHHOe Npeobpa3oBaHre, ypaBHeHHe, HepaBeHCTBO, CHCTeMa
ypaBHeHU M HepaBeHCTB, PAaBHOCU/JILHOCTb ypaBHEHHI, HEPAaBEHCTB U CUCTEM;




yMeHue pelllaTb YpaBHeHHUs, HepaBeHCTBa U CUCTeMbl C IIOMOLLbIO Pa3/INYHbIX
NpyUéMOB; pellaTb ypaBHEHWs, HepaBeHCTBAa M CUCTeMbl C I1apaMeTpoM;
NIPUMEHATh ~ ypaBHeHHWsl, HepaBeHCTBA, MX CUCTeMbl [ peLleHus
MaTeMaTUYeCKuX 3a7ad U 3a7lad M3 Pa3/HUuHBIX 00/lacTeil HAyKW U peabHOM
JKU3HU

YMeHue  onepupoBaTh — MOHATUAMHU:  (YHKUUsS, UY8THOCTE  (PyHKLWH,
MepUOIMUHOCTb (PYHKLIMY, OTPAHUYEHHOCTh (DYHKLIMM, MOHOTOHHOCTb (DyHKILIUY,
3KCTpeMyM (YHKIMM, HauOosblllee W HavMeHblllee 3HaueHUs (GYHKLUM Ha
TIPOME’XYTKe, HerpepbiBHast (QyHKIMS, aCUMITTOThI rpadvka (yHKLMY, TiepBasi U
BTOpasi TNpOW3BOZHAs (YHKIMM, TeoMeTpuueckuid M (QU3NYeCKHil CMBICT
TIPOU3BO/IHOM, TiepBoOOpa3Hasi, OIpeZeNéHHbI WHTeTpaj; yMeHHe HaxO[AWTh
acUMNTOThl rpadmka (yHKIMK; yMeHHe BBIYMC/ATH TPOW3BOJHBIE CYMMBI,
NIPOM3BE/IEHUs, UYaCTHOTO M KOMIIO3ULIMK (YHKLMW, HaXOJUTb YpaBHEHUE
KacatebHOM K rpapuky (yHKUMM; yMeHHMe HaXOJWUTb IIPOM3BOJHBIE
3/IeMeHTapHbIX ~ (YHKLMH; yMeHHWe  MCII0/Ib30BaTh  IPOWM3BOJHYHO /IS
uccnefoBaHus GYHKLMMA, HaxoAuTb HaWOO/bIIME Y HauMeHbIlMe 3HaueHHs
¢GyHKUME; CTpOMTh rpadyKd MHOTOWIEHOB C HCIO/b30BaHMEM arnapara
MaTeMaTH4ecKoro aHaau3a; IpPUMEHSTh TMPOU3BOAHYIO [iI  HaXOKAeHUs
HaWIyyulllero pelleHusi B MPUKIAJHbIX, B TOM YHMCJIe COLMaTbHO-3KOHOMUYECKUX
U GU3NUeCKUX 3ajauax; HaxoAuTb IIOIAAW U 00bEMBI (UTYp C TIOMOIIbBIO
VHTerpasa; NpUBOAUTEL NPUMepPbl MaTeMaTUUeCKOro MO/Ie/TMPOBaHUsI C MIOMOILIbIO
JvddepeHIMaNIbHBIX YPaBHEHUN

YMeHWe OrepupoBaTh TMOHATHUSIMU: TpaduK QYHKOMM, obpaTHas GYHKIMS,
KOMMO3UIUST  (PYHKUMM, JuHeWHasi QYHKIOUS, KBajZpaTuuHasi QyHKIMS,
palLMoHanbHass QYHKLUS, CTereHHasi (GyHKLUs, TPUrOHOMeTpUueckue (yHKIIWH,
oOpaTHbIe TPUTOHOMETpUYeCcKre (PYHKI[UM, ITOKa3aTe/bHas U joraprudmuyeckast
GyHKUMY; yMeHWe CTPOUThb TpadUMKU W3yueHHbIX (YHKIMM, BBITOTHSTh
npeobpa3oBaHusi rpadUKoOB (DYHKIMMA, KCII0/b30BaTh TPAPUKHU /i1 U3YUeHUs
TIPOLIECCOB U 3aBUCUMOCTEeM, TIPY PellieHrH 3a/lay U3 JPYTryuX yueOHbIX TIpeZiIMeTOB
U 33/lay U3 peasibHOM >KU3HU; BbIpaXkaTb (OpPMYJiaMU 3aBUCUMOCTH MEXIY
Be/IMUMHaMU; WCIO/b30BaTh CBOMCTBA U rpadvku (YHKLUM [Jis  pelleHus
ypaBHEHHI, HEPABEHCTB U 33/]au C TlapaMeTpaMu; U300paXkaTb Ha KOOPMHATHOM
TIJIOCKOCTH MHO>KeCTBA pellleH| ypaBHeHU, HepaBeHCTB U UX CUCTEM

YMeHue pellaTh TEKCTOBbIE 33/laud Pa3HbIX THUTIOB (B TOM UMCJIe Ha TPOLIEHTHI,
O W YacTW, Ha JABW)KeHHWe, paboTy, CTOMMOCTb TOBAapOB W YCJIYT, HAJOTH,
33/aul W3 00J/IaCTH YIIPaB/IeHHS JIMUHBIMM W CeMeWHBIMH (hHUHAHCAMM);
COCTaB/ISITh BbIpaXKeHUs], YpaBHeHUsl, HEPABEHCTBA U UX CUCTEMbI 10 YC/IOBHUIO
3a/lauy, WCC/Ie[0BaTh TIOMyUYeHHOe pellleHWe W OLleHWBaTh MPaBAOINOg00HOCTh
pe3y/IbTaTOB; yMeHHe MO/ieIMPOBaTh peajibHble CUTYal[uU Ha sI3bIKe MaTeMaTHKU;
COCTaBJISATh BBIPA)KEHUS], ypaBHEHUs], HEPaBeHCTBA W MX CUCTEMBI TI0 YCJIOBUIO
3a/laud, WCC/Ie[oBaTh TIOCTPOEHHble MOJieId C WCI0Jb30BaHWEM arlrapara
asire0pbl, UHTEPIPeTUPOBATh TIOJTYUeHHBIN Pe3ysbTaT

YMeHue orepupoBaTb TOHSTUSAMU: CpefHee apudmMeTHyeckoe, MeJuaHa,
HaubosbIllee W HauMeHblllee 3HAueHWs, pa3Max, [AWCIIePCHsl, CTaHAapTHOe
OTK/IOHEHWe UHC/IOBOrO0 Habopa; yMeHWe U3BJeKaTb, WHTEPIIPETUPOBATh
WHpOPMalMIO, TIPeACTaB/eHHYI0 B Tab/vijaX, Ha JguarpaMmax, TIpadukax,
OTPa)KaloLLyl0 CBOMCTBA peabHbIX TMPOLIECCOB U SIBIEHUM; TIPeJCTaB/ATh
WHGOPMALIMIO C TIOMOIIBIO TaO/UI| U JUarpaMM; HCC/Ie0BaTh CTAaTUCTHUECKHUE
JlaHHble, B TOM UHCJe C MpUMeHeHHeM rpaduyeckKux MeTO/I0OB U 37eKTPOHHbBIX




cpefcTB; rpaduuecku HCC/eoBaTh COBMeCTHble HabO/o/eHHsi C TIOMOILbIO
JlyarpaMm pacCerBaHUs U JIMHEUHOW perpeccuu

YMeHMe OrepupoBaTh TOHSATUSMH: CAyYaiiHbIM OMBIT W Coy4aiiHOe COObITHe,
BEPOSITHOCTb ~ C/Iy4yaHOrO COOBITHS; yMeHHe BbIUMC/SATb BEpPOSTHOCTb C
WCTI0/b30BaHWeM TrpaduuecKix MeTO/IOB; NPHUMEHSTb (OpMYyJ/bl C/IOKEHUS U
YMHO>XeHUSI BepOSTHOCTeH, (POpMyJ1y MOJTHOU BepOSTHOCTH, (popMyiy bepHysuy,
KOMOMHATOpHbIe (akThl W (OPMYJIbl; OLIEHMBAaTh BEPOSTHOCTH peabHBIX
coObITHI;  yMeHMe  OMepupoBaThb  IOHATHSMHU:  C/yuyaiiHasi  Be/lWYMHa,
pacripefiejieHe BepOSITHOCTeM, MaTeMaThyeckoe O)KHWJaHue, [UCIIepCUs W
CTaHJApTHOEe OTK/OHEHWe C/yd4allHOM BeJWYMHBI, (DYHKLMU pacripejie/leHus: U
IUIOTHOCTA PaBHOMEPHOIO, IIOKas3aTe/lbHOIO0 U HOPMAa/IbHOIO paclipe/ie/leHu;
yMeHue WUCII0/b30BaTh CBOMCTBA M3YUEHHBIX pacrpefie/leHUid [Ji peLleHus
3a/1a4; 3HAKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBLIMX UMCEesI, MeTO/bl BBIOODPOUHBIX
UCC/IeJOBaHUM; yMeHHe TPUBOAUTL TPUMEpbI TPOsIBIeHUs 3aKOHa OOJBIINX
yrcesl B TIPUPOJHBIX U OOIECTBEHHBIX SIB/IEHUSX; YMeHHe OIepUpOBaTh
TIOHATUSIMU: COUYeTaHue, NlepecTaHOBKa, YMC/I0 COYeTaHUW, UUC/IO NlepeCcTaHOBOK;
6vHoM HbIOTOHA; yMeHHe TPUMeHSTb KOMOMHATOPHBbIe (PAKTHI M PACCYKeHUs
[JIs1 pellieHWs 3a/jay; OL|eHHWBaTb BEPOSITHOCTU peasbHbIX COOBITHMN; COCTaBIISAThH
BEPOATHOCTHYIO MOJIe/Ib M UHTePINPeTUPOBAaTh MOJyUYeHHbIA pe3y/IbTaT

YMeHue onepupoBaTh MOHATUSIMU: TOUKA, TpsiMasi, MJIOCKOCTb, MPOCTPAHCTBO,
OTpe30K, JIy4, BeJIMUMHa yTJja, TUIOCKWK YroJ, ABYIPaHHBIM YroJi, TPEXTpaHHbIN
yroJ, CKpeLIUBaKIIUecs: TMpsiMble, Tapayle/lbHOCTb W TepreHJUKY/IsIPHOCTb
MpSIMBIX M TIJIOCKOCTEM, Yrojl MeXAy TMpsIMbIMHA, YOl MeXJy TNpsAMON U
IIJIOCKOCTBIO, YIOJ1 MeX[y IJIOCKOCTSIMH, pacCTOSIHAe OT TOUKU [0 IJIOCKOCTH,
pacCcTostHue MeXXJy TMPSIMbIMUA, DPACCTOSTHUE MeXJy IIJIOCKOCTSIMH; yMeHUe
WCTI0JTb30BaTh TPU pellieHUH 3ajiau u3yueHHble (PAKThl U TeOpPeMbl TIJIAaHUMEeTPUH;
yMeHHe OlleHMBaThb pa3Mepbl O00BEKTOB OKpY)Kalollero Mupa; CTPOUTh
MareMaThyeCcKrue MoJle/Id C TIOMOLbI0 TeOMeTPUUeCKUX MOHATUM U BeIUYMH,
pellaTh CBsI3aHHbIE C HUMU NPaKTUUYECKUe 3a/iaur
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YMeHue orepupoBaTh TIOHATHSMU: IUIOIIaAb GUrypel, 00BEM QUrypHI,
MHOTOTPAaHHUK, TIPaBU/IbHBI MHOTOTPAaHHMK, CeUYeHHe MHOTOTpaHHUWKa, KyO,
napasienenunes, IpusMa, NWpamMuAa, ¢urypa M TOBEPXHOCTh BpalleHUs,
LWIMHAD, KOHYyC, Iiap, cdepa, oAb cdepsl, MJOLaJb IOBEPXHOCTH
NUpaMU/Ibl, TIPU3MbI, KOHyCa, LWIWHApPA, O0bEM Kyba, TPSIMOYTOIBHOTO
napasuiesienunesia, MUpaMy/pl, NPU3MBbL, LUIWH/pPA, KOHyCa, llapa, pa3BépTka
TOBEPXHOCTH, CeUeHHs1 KOHyCa U LIWINH/IPa, Napasijie/bHble 0CH WX OCHOBAHMUIO,
ceueHMe I1apa, MJIOCKOCTb, Kacarouiascs chepbl, LIWIMH/PA, KOHYCa; yMeHHe
CTPOUTh CeueHHWe MHOTOrpaHHMKA, HU300pakaTb MHOTOIPDAaHHUKH, (UTyphl U
TIOBEPXHOCTY BpAlL[eHUs, UX CeueHusl, B TOM YHC/Ie C MOMOLIbI0 3JIEKTPOHHBIX
CpeJCTB; yMeHUe NPUMEHSITh CBOWCTBA reOMeTPUUeCKUX (DUryp, CaMOCTOATeTbHO
¢dopmynvpoBaTh onpefeneHdss U3ydyaeMbIX (Uryp, BbIABUraTb TMIIOTE3bl O
CBOMCTBAaX U TIpU3HAaKaXx TreoMeTpUYecKUux ¢uryp, 0OOOCHOBLIBaTb WJ/IH
oTpoBepraTh HX; yMeHWe TPOBOJUTH KiaccuuKauyioo ¢(Uryp mo pasidyHbIM
TIpHM3HAKaM, BBITIOJHITh HE00XO/IUMbIe OTIOTHUTETbHBIE TTIOCTPOeHUSI
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YMeHHe OMepupoBaTh TMOHSATUAMU: [BIDKEHHE B TIPOCTPAHCTBE, Mapasuie/bHbIHN
TepeHOC, CHMMETPUs Ha IIJIOCKOCTH U B TPOCTPAHCTBe, TOBOPOT,
ripeoOpa3oBaHe moo0usi, Mofo06HbIe GUTYPHI; YMeHHe paclio3HaBaTh paBHbIE U
nojo0Hbple (GUrypel, B TOM UWCIe B TIPUPOJie, WCKYCCTBE, apXUTEKTYPE;
WCII0/Tb30BaTh T€OMETPUUECKHME OTHOIIEHWs] TIPU PpelleHud 3ajiay; HaxOAUTh




reoMeTpuuecKre BeJIMUMHbI (AJIMHA, YroJ, M/I0IIa/[b, 00bEM) MPU pelleHuH 3aau
U3 Jpyrux y4eOHBIX TPeJMETOB W W3 peasbHON >KU3HU; YMeHHEe BBIUHC/ISTh
reoMeTpuueckyde BeJIMYMHBI (JJIMHA, Yroj, TIUloljaAb, OOBEM, TIOIIab
TIOBEPXHOCTH), WCIIO/Ib3ysl W3y4YeHHble (GOPMY/Ibl W METO[bl, B TOM UHCIIE:
TUIOLA/Ib TIOBEDXHOCTH TTMPaMU/bl, TIPU3MBbI, KOHYCa, LIWIMH/IPA, TUIOLab Chephl;
00béM Ky0a, MPSIMOYTOJ/ILHOTO TIapasUIe/ieTviie/ia, TMPaMUZIbI, TIPU3MBI, LWIUH/PA,
KOHYCa, 111apa; yMeHHe HaXO/JUTb OTHOIIeHHe 00bEMOB TIOAOOHBIX (hUryp
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YMeHue ornepupoBaTh MOHATUSIMU: MPSIMOYTO/IbHAsi CUCTeMa KOOpPAUHAT, BEKTOP,
KOOpJIMHAThl TOYKH, KOOPJWHAThl BEKTOPAa, CyMMa BEKTOPOB, IPOU3Be/leHUe
BeKTOpa Ha YMCJ/I0, pa3/io’keHre BeKTopa Mo 0asucy, CKasspHoe Ipou3BeJieHue,
BEKTOPHOE TIPOU3BEJleHHe, YIrOl MeXAYy BEeKTOpaMH; yMEeHHe WCI0/Ib30BaTh
BEKTODHbI M KOOPJWHATHBIM MeTOJ [/isl pelleHUs reoMeTpUYecKuX 3ajay U
3aj1au IPYTUX YueOHbBIX MTPeIMETOB
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YMeHue BbIOMpaTh MOAXOJAINIMNA METOJ, [Jis PeIIeHUs 3a/jaud; MOHWUMaHHUe
3HAYMMOCTH MaTeMaTHKH B M3y4YeHWH TIPUPOZHBLIX U 0O0ILeCTBeHHBIX TMPOLIeCCOB
Y sBJIEHWM; YMeHHe paclio3HaBaTb IIPOSIBJIEHWE 3aKOHOB MaTeMaTUKUd B
VCKYyCCTBE, yMeHWe TPUBOJUTL TIPUMepbl MaTeMaTUUYeCKUX  OTKPBbITUM
POCCUICKON U MMDOBOM MaTeMaTH4YeCKOW HayKu




IIEPEYEHD 3JIEMEHTOB COJAEPKAHMWSA, IIPOBEPAEMbIX HA EI'D I10

MATEMATUKE
Kop ITpoBepsieMbIH 3/IeMEHT COfiepXKaHUs
1 Uucna v BbIYMC/IeHUS
1.1 HarypasibHble 1 Lesible yncia. [Ipu3Haku f1e/IMMOCTH Lie/IbIX YKhce
1.2 PaiioHasnbHbie uncia. OOBIKHOBEHHbIE W [leCITUUHBIE ApOOH, MpOLeHThI, OeCKOHeuHbIe
niepuo/iMuecKre 1pobu
1.3 ApudmeTnueckrii KOpeHb HaTypasrbHOM cTereHH. [lelicTBUsI C apu(MeTUUeCKUMHU KOPHSIMHU
HaTypaJIbHOM CTeNeHu
1.4 CreneHsb C LlesibIM NoKasareseM. CTereHb C paljuOHa/JIbHbIM MoKa3aTesieM. CBOMCTBA CTeNeHU
1.5 CHHYC, KOCMHYC U TaHreHC YMCJIOBOTO aprymMeHTta. ApPKCHHYC, apKKOCHMHYC, apKTaHIeHC
YMCJIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. [JecaTruuHble U HaTypa/ibHble TorapyuhMbl
1.7 [HeiicTBuTenbHble yucia. ApudMeTHueckue orfepaldd C JAeHCTBUTENbHBIMU  UKUCIaMU.
[Tpubm>KEéHHBIE BBIYMC/IEHWs, TIpaBWIa OKPYIJIeHUs, TIPUKHWJKA M OIleHKa pe3y/bTaTa
BBIUMCJIEHUN
1.8 [Tpeobpa3oBaHue BbIpayKEHUH
1.9 KowmmniekcHele unciia
2 YpaBHeHUsl U HepaBeHCTBa
2.1 Lenble ¥ pOOHO-pPAlIMOHAIbHBIE YDAaBHEHUSI
2.2 VppauuoHaibHble ypaBHeHUs!
2.3 TpUroHOMeTprUUYeCKHe YPaBHEHUS
24 [TokasarenbHble U JlorapupmMuueckKrie ypaBHeHH s
2.5 Llesible ¥ 1poOHO-paIMOHA/IbHBIE HEPAaBEHCTBA
2.6 WppauyoHaibHble HepaBeHCTBa
2.7 [Toka3aresbHble U loTapu(pMUUecKrie HepaBeHCTBa
2.8 TpuUroHomMeTpuyecKrue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUM U HEPaBEHCTB
2.10 YpaBHeHYs1, HepaBeHCTBA U CUCTeMBI C [apamMmeTpaMu
2.11 MaTpuiia CUCTeMBbI JIMHENMHBIX YpaBHeHUH. Ornipesie/InTe/lb MaTPHULIbI
3 DyHKUMU U rpaduKu
3.1 OyHKIMsA, crocobbl 3azanus GyHKUUU. ['paduk ¢yHkimm. B3anmHO obpatHble (yHKIWM.
YétHble 1 HeuéTHble PyHKIMU. [Teproanueckue GyHKIUN
3.2 O6nacte orpefiefieHUs1 U MHOXKeCTBO 3HaueHud ¢GyHkimu. Hymu ¢yskium. [TpomexyTku
3HAKOTOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUHU. MaKCUMyMbl U MUHUMYMbI
¢byskimy. Haubonblilee ¥ HaviMeHbIllee 3HaueHHe (PYHKIMHU Ha IPOMEeXKYTKe
3.3 CrenieHHasi ¢YHKUMSI C HaTypajbHbIM M LiefbIM TOKa3aTeneM. Eé cBoiicTBa U Tpaduk.
CpoiicTBa 1 rpachyK KOpHSI N-0M CTereHU
3.4 TpuroHomeTpuueckue QyHKLMH, UX CBOUCTBA U rpaKu
3.5 [Toka3sarenbHas U goraprudmMuueckast GyHKI[MH, UX CBOWCTBA U rpaduKu
3.6 Touku pa3pbiBa. ACUMITOTHI rpadykoB (PyHKiuN. CBoOWCTBa (PYHKI[MH, HeNpepbIBHBIX Ha
OTpesKe
3.7 ITocnemoBaTeTbHOCTH, CIIOCOOBI 3a/1aHMS ITOC/IeI0BATE/ILHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpuueckasi mporpeccu. @opmysia CI0XKHBIX MPOLIEHTOB
4 Hauasia MaTeMaTHueCcKoro aHaausa
4.1 ITpousBogHasi GyHKLMU. [1por3BO/IHBIE 3/1eMeHTapHBIX (DYHKIMI
4.2 [TpyMeHeHre TPOW3BOAHON K HCCel0BaHMIO (DYHKIMM Ha MOHOTOHHOCTb U 3KCTPEMYMBI.




HaxoskeHrie HauOOoJIbILIeT0 M HAUMEHBIIIero 3HaueHus: HYHKLMW Ha OTpe3Ke

4.3 [TepBoobOpa3Has. MHTerpan
5 MHoOKecTBa M JIOTHKa
5.1 MHOXXeCTBO, orepalju1 Haji MHO)KeCcTBaMHM. [IuarpamMmel Ditiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTh U CTaTUCTHKA
6.1 OnrcaTesnibHast CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KomburHaTopuKa
7 ['eomeTpust
7.1 @Urypsl Ha MJIOCKOCTU
7.2 [IpsiMble ¥ MJIOCKOCTHU B NPOCTPAHCTBE
7.3 MHororpaHHUKU
7.4 Tesia ¥ MOBEPXHOCTH BpaLLleHUSI
7.5 KoopayHathl ¥ BEKTOPBI




