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IIOACHUTEJ/IbHASA 3AIITMCKA

YuebHbI Kypc «Anrebpa M Hayajsa MaTeMaTUUecKOro aHaiu3a» sIBJSeTCS OJHUM U3
Haubosiee 3HAUMMBIX B TpOrpaMMme CpefHEro o0ijero o0pa3oBaHMs, TIOCKOJIBKY, C OJHOMU
CTOPOHBI, OH oOOecreuyrBaeT WHCTPYMEHTa/bHYIO 0a3y [ W3y4yeHUs BCeX eCTeCTBEHHO-
HaYYHBIX KYPCOB, a C JpPYroil CTOpPOHBI, (DOPMHPYeT JIOrMYecKkoe M aOCTPaKTHOE MbIIIJIEHHe
o0OyyaroImuxcss Ha ypOBHe, HeOOXOJUMOM /il OCBOeHHsT WMH(MOPMaTHKH, OOIIeCTBO3HAHMS,
WUCTOPUM, CJIOBECHOCTM U [PYrUX [AUCOUIUIMH. B paMKax JaHHOro Yyd4eOHOTo Kypca
oOyuyaroryecsi OB/IaZIeBalOT  YHUBEPCAJTBHBIM  SI3bIKOM COBDEMEHHOW HayKH, KoTopast
(dbopMynMpyeT CBOM JOCTV)KEHHUsI B MaTeMaTHUUeCcKou (opme.

YuebOHBIN Kypc anreOpbl M Hauajl MaTeMaTHUeCKOTO aHaau3a 3aK/afblBaeT OCHOBY IS
YCIIEIIIHOTO ~OBJIa/IeHUs1 3aKOHaMu (U3MKWA, XUMUHM, OWOJIOTHM, TIOHMMaHHWsSI OCHOBHBIX
TeHJeHLIMI pa3BUTHS SKOHOMHUKM M OOIIeCTBEHHOW >XM3HH, TI03BOJISIET OPHUEHTHUPOBAThCS B
COBpeMeHHBIX LM(POBBIX U KOMITBIOTEDHBIX TEeXHOJIOTUSX, YBEPeHHO HCIO/Ib30BaTh UX [JIst
JanbHelero obpa3oBaHMsSi W B TIOBCeJJHEBHOW JKU3HU. B TO e BpeMs OBjafieHUe
abCTpaKTHBIMU M JIOTUYECKHA CTPOTMMH KOHCTPYKLUSIMH anreOpbl U MaTeMaTH4eCcKOro aHajm3a
pa3BMBaeT yMeHWe HaxOAWUTb 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HWCTUHHOCTb, [I0Ka3bIBaTb
YTBEPXKIEHHsI C TIOMOIL[bI0 WHYKIIMKA U PacCyX/JaTh JeAyKTHBHO, MCIT0/Ib30BaTh 00001eHre 1
KOHKpeTH3al[ii0, abCcTparupoBaHWe U aHA/JOTHI0, (OPMHUDYeT KpeaTMBHOE WM KPUTHUYECKOe
MBIIIJIEHHE.

B xozme um3yueHusi yuebHOro Kypca «AsreOpa M Hauajla MaTeMaTHUeCKOro aHamM3a»
oOydaroryecs: T0Jy4alOT HOBBIM OIBIT DEIIeHUs TPUKIAJHBIX 3a/la4, CaMOCTOSITEJTbHOTO
MOCTPOEHUS] MaTeMaTUUYeCKUX MoOjiesied peaslbHbIX CHUTYalldd, WHTepIpeTaliyd TOJyYeHHBIX
peleHui, 3HaKOMATCSI C TIPUMepPaMy MaTeMaTHUeCKHUX 3aKOHOMEpPHOCTel B TIpUpOJe, HayKe U
WCKYCCTBE, C BBIZAIOLIMMHUCST MaTeMaTUYeCKUMH OTKPBITUSIMH U MX aBTOPAMH.

YueOHbI Kypc 007a/jaeT 3HAUWTebHBIM BOCIIUTATe/NbHBIM TIOTEHLIMAIOM, KOTODbIH
peanu3yeTcsi Kak uepe3 y4eOHbI Marepuan, CIIOCOOCTBYHOIMI (HDOPMHPOBAHWIO HAyYHOTO
MHUDOBO33peHUsi, Tak U uepe3 creldduky yueOGHOM [eATeNbHOCTH, TpeOyroIe
MIPOZIO/DKUTE/TFHON ~ KOHIIEHTPALlMM ~ BHUMAHUS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a TOJTyUYeHHBIH pe3y/ibTar.

B ocHoBe MeToauku oOyueHWs asrebpe M HayajiaM MaTeMaTUYeCKOTO aHa/IW3a JIEXKUT
JesiTe/TbHOCTHBIN TIPUHLIUT 00 yueHusl.

B cTpyKType yuebHOro Kypca «Anrebpa ¥ Hayajia MaTeMaTUUYeCKOTO aHa/IKM3a» BbiZe/IeHbI
C/Ie/IyIONIHe COZleP)KAaTelbHO-MeTOJUUeCKre JMHUU: «Uucia Y BbIUMCIeHUS», «DYHKIUM |
rpaduki», «YpaBHEHUsI U HepaBeHCTBa», «Hauama MaTemaTiuueckoro aHamm3a», « MHOXeCTBa U
norvka». Bce OCHOBHBIe cofiep)KaTe/bHO-MeTOJUYecKre JUHUM W3y4yaloTCs Ha TIPOTSKeHUU
IByX jieT oOyueHHsI Ha YpOBHe CpefiHero o0iiero oOpa3oBaHMsl, eCTeCTBEHHO JOTIOJHSS JPYyT
JIpyra W TIOCTENeHHO HAaChIIasiCh HOBBIMH TeMaMHM W pa3sfienaMu. [laHHbIA yueOHBIA Kypc
SIBJISIETCSI MHTEerpaTHUBHBIM, TIOCKOJBbKY 0OBefnHseT B cebe cozep)kaHMe HECKOTbKUX
MaTeMaTUYeCKUX UCIWIUINH, TaKUX Kak anreOpa, TPUTOHOMETPHsI, MaTeMaTHUeCKWUM aHayu3,
TEOpHsl MHOJKeCTB, MaTeMaThyecKasi JIoTWKa W apyrve. [lo Mepe TOro Kak oOydaromiyecs
OBJIa/IeBalOT BCE OoJsiee LIMPOKMM MaTeMaTHMUeCKHUM arrapaToM, y HUX I10C/IeZ0BaTe/bHO
¢dopMUpyeTCsi M COBEpIIEHCTBYeTCSI yMeHWe CTPOWTh MaTeMaTHUYeCcKyl) MOjielb peaybHOU
CUTyal|y, TIDUMEHSITb 3HaHUs, TIOJyuYeHHble TIPU W3yueHWH Y4eOHOro Kypca, [Jis pelleHHs
CaMOCTOSITe/IbHO C(OPMY/IMPOBAaHHOM MaTeMaTH4yecKOW 3aJjaud, a 3aTeM HHTepIpeTUpOBaTh
CBOU OTBeT.



CopepkaTe/ibHO-MeTOAUUeCKass  JMHUS — «UWcia W BBIUMC/AEHWS»  3aBeplliaeT
(opMHpOBaHNEe HABBIKOB WCTIOMb30BaHUS [EMCTBUTEBHBIX UKCes, KOTOpoe ObLI0 HauaTo Ha
ypOBHe OCHOBHOTO 001iero obpa3oBanusi. Ha ypoBHe cpenHero obiiero obpa3oBanusi ocoboe
BHUMaHUe yzessieTcss (POPMUPOBAHMIO HAaBBIKOB pal[MOHA/IbHBIX BBIUMC/IEHWH, BK/IHOUAIOIINX B
ce0s1 UCTIO/Ib30BaHME PA3IMUHBIX (HOPM 3amKCH YKC/Ia, yMeHWe [ieslaTb MPUKUJIKY, BBITOTHSTD
MpUO/IMKEHHBIE BBIUMC/IEHYS], OL[eHUBATh UMC/IOBbIe BBIDA)KEeHUS, paboTaTh C MaTeMaTUUeCKUMH
KOHCTaHTaMH. 3HAKOMble OOYJarol[UMCSl MHOKECTBA HATYPa/IbHBIX, 1[€/IbIX, PAlJMOHA/ILHBIX U
JleMICTBUTE/IbHBIX YMCe/ JIOTOJTHSIOTCS MHOYKeCTBOM KOMIUIEKCHBIX uHcesl. B Kak[oM U3 3THX
MHOYKeCTB PaCCMaTpUBAIOTCSl CBOMCTBEHHbIE eMy crieliidryecKre 3a/laui U Oriepalivu: JieieHue
Halle/io, OIMEepUpOBaHWEe OCTaTKaMHW Ha MHOXKECTBe IIe/lbIX uucel, oco0Oble CBOMWCTBA
paLMOHabHBIX M UPpaLMOHA/BHBIX YKces, apudMeTHuecKre orepaliid, a Takke U3BjieYeHre
KODHSI ~ HaTypa/JlbHOM CTerlleHW Ha  MHOXeCTBe KOMIUIEKCHBIX — uucen.  bmarogaps
1oC/e/l0BaTe/lbHOMY — PaCLIMPeHUI0 Kpyra MCIO/b3yeMbIX UuCe/ll W 3HAaKOMCTBY C
BO3MOJKHOCTSIMM UX TIPUMEHEeHHUs /IJisl PellieHusl pa3/MyHbIX 3a/jau (hopMUpyeTcs TIpe/iCTaB/ieHre
0 eZIMHCTBe MaTeMaTHKH KaK HayKH 1 e€ POJTH B TIOCTPOEHUH MO/Ie/iel pealbHOTO MUPa, IITMPOKO
HCTI0JB3YIOTCST 000011IeHre ¥ KOHKPeTH3aLusl.

JIunusi «YpaBHeHUs] U HepaBeHCTBa» peayii3yeTcsi Ha TPOTSDKeHUM BCero o0yuyeHUsi Ha
ypOBHe cpefHero o6iiero o0pa3oBaHusi, TIOCKOJBKY B KaXAOM pa3szese I[Iporpammbl
TIpeZlyCMOTPEHO pellleHre COOTBETCTBYIOIIUX 3a/jau. B pe3ynbTaTe oOyuaromuecst OB/iafieBaloT
pPa3MYHbBIMM ~ MeTOJlJaMH  pellleHWs] paljMOHa/IbHBIX, HppalMOHA/IbHBIX, T[10Ka3aTe/bHbIX,
norapupMUUeCKUX U TPUTOHOMETPHUYEeCKUX YDPaBHEHUH, HepaBeHCTB M CHUCTeM, a Takxke 3ajady,
cofiepKalux TapameTpbl. [lo/lyuyeHHble yMeHHsI IIMPOKO HWCTOJB3YIOTCS TPU UCC/e0OBaHUU
(GyHKUMH C TIOMOILI[BIO TIPOM3BOIHOM, TIPY pellleHUH MPHUK/IA[HBIX 3a/lay U 3a/lay Ha HaXOXKIeHHe
HauOOJIBIINX ¥ HAUMEHBIINX 3HaueHUH (yHKIMU. [IaHHasi cofiepyKaTesibHasi TMHUS BK/TIOUaeT B
cebsi Takke (QopMHUpOBaHWE YMEHWM BBHITIOMHATH pacuéThl 1Mo (opmynam, rnpeobpa3oBaHuUs
paLMOHAIBbHBIX, UPPAI[MOHABHBIX U TPUTOHOMETPUUECKUX BbIPAa)KeHUH, a TakKKe BbIpaXKeHHUH,
cofiep>KallluX CTermeHW U Jjorapudmel. Bmarogaps u3syueHuro anreOpanyeckoro MaTepHasa
MPOMCXOJIUT  JanbHellllee pa3BUTHE aJrOPUTMUYECKOTO U abCTPAaKTHOTO  MBIILIIEHHs
oOyuaromuxcst, (OPMHUPYIOTCS HaBLIKK [eYKTUBHBIX PacCyKAeHuH, paboTbl ¢ CUMBOJIbHBIMU
dbopmamu, Tipe/icTaB/ieHUs 3aKOHOMEPHOCTel M 3aBUCUMOCTel B BHU/le PAaBEHCTB U HepaBeHCTB.
Asnrebpa nipezyiaraet 3¢ ¢eKTUBHbIE HHCTPYMEHTHI /1S PellieHUsl MPAKTUUeCKUX U eCTeCTBeHHO-
HayyYHbIX 3a/lau, HarJIsiHO IeMOHCTPHUPYET CBOU BO3MOKHOCTH KaK SI3bIKa HayKHU.

CopeprkaTe/ibHO-MeToAuuecKas: TUHUS «DYHKIUHU U rpapUKu» TECHO TepervieTaeTcsi C
JDYTUMH  JIMHUSIMH ~ yu4eOHOTO  Kypca, TIOCKOJBKY B  KAakKOM-TO CMbICTe  3afaéT
MoC/e/l0BaTe/IbHOCTh ~ M3yueHWs MaTepuasna. VI3yueHue — CTeleHHOW, I10Ka3aTelbHOM,
norapuMUUecKor ¥ TPUrOHOMeTPUUYEeCKUX (PYHKIMH, UX CBOMCTB U rpaMKOB, UCIO/Ib30BaHUE
GyHKUMH 71 pellieHus 3ajau W3 JPYruxX y4eOHBIX TPEJAMETOB W peaslbHOW >KU3HU TEeCHO
CBSI3aHO KaK C MaTeMaTHUeCKWM aHa/M30M, TaK U C pellleHueM ypaBHeHWUM U HepaBeHCTB. [Ipu
3ToM 0Oosibllioe BHUMaHHWe yjenseTcs (OPMHUPOBAHUIO YMeHUS BbIpaKaTh (QopMysiaMu
3aBUCUMOCTH MEeXX/y Pa3/MuHbIMU BeJIMUMHAMH, UCC/IeJ0BATh TIOyUYeHHbIe (hYHKIMU, CTPOUTh
ux rpaduku. Matepuan 3TOM cojep)kaTelbHOM JIMHUM Halle/leH Ha pa3BUTHe YMEHUH u
HaBBIKOB, TIO3BOJISIOIIMX BbIPA)KaTh 3aBUCHMOCTH MEX]y BeJMUYMHAMHM B pa3uuHoi (opme:
aHa/IMTHUUeCKOW, rpaduueckoii U croBecHOW. Ero wu3yueHuwe CrocoOCTBYyeT pPa3BUTHIO
aJIFOPUTMHUYECKOTO  MBIIIEHUs,  CIIOCOOHOCTM K 0000IleHHI0 ¥ KOHKpeTHU3allWy,
WCIT0/Ib30BaHMIO aHAJIOTUA.



CopepxxarenbHas nuHUs «Hauana maTeMaTHUYeCKOro aHajau3a» I03BOJIsseT CYLLeCTBEHHO
PaCIMPUTh KPYT Kak MaTeMaTUYeCKHX, TaK W TPHUKIaJHBIX 3a/lay, JOCTYITHBIX 00YJarolumMcs,
TaK KakK y HUX MOSIB/SIETCS] BOSMOXXKHOCTb CTPOUTh IPa(UKK C0XKHBIX (DYHKLMH, OpefensTh UX
HaubOosIbIIIe ¥ HaUMeHbIlIMe 3HAUeHUs], BLIUUC/IATD TUIOM[aAd GUTYD U 00BEMBI Tesl, HAXOAUTh
CKOPOCTA W YCKOpeHus mpoLeccoB. [laHHasg cojepykaTejibHas JIMHWAS OTKpPbIBA€T HOBBbIE
BO3MOJKHOCTH TIOCTPOEHUS] MaTeMaTUueCKuX Mojie/ield peanbHbIX CUTYyal[dl, T[103BOJISIeT
HaxOJWUThb Hawyulllee pelleHWe B MPUKIaJHbIX, B TOM UHC/I€ COLMAJIbHO-5KOHOMHUYECKUX,
3ajjauaX. 3HAKOMCTBO C OCHOBaMH MAaTe€MaTHUeCKOr0 aHaju3a CIoCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (hOpMasIbHO-IOTHYECKOTO W KPeaTUBHOTO MBbIIIIeHHs], OPMUPOBAHUIO YMeHHUH
pacrio3HaBaTh IMPOsIB/IeHUsT 3aKOHOB MaTeMAaTUKU B HayKe, TeXHUKe U UCKyccTBe. OOyuaromyecs
Y3HAIOT O BBIJAIOLMXCS pe3y/bTaTax, MOJYYEeHHbIX B XOZe Pa3BUTUSI MaTeMaTHUKU KaK HayKu, U
00 uX aBTOpax.

CopeprkaTe/ibHO-MeToinuecKasi JMHUsA «MHOXeCTBa W JIOTUKa» BK/IOUaeT B ceOst
3/IeMEeHTbl TEOpUM MHOXKECTB M MaTeMaTHUUeCKOW JIOTUKUA. TeopeTMKO-MHO)KeCTBEHHbIe
TIpe/JICTaB/IeHUsT TPOHU3bIBAIOT BeCh KYPC INKOJILHOW MaTeMaTWKU W TpejjiaraloT Haubosee
YHUBEPCA/IbHBIN $13bIK, O0BEJUHSIONIMN BCe pa3fie/ibl MaTeMAaTUKA U €€ TIPUIOXKeHUH, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTUUeCKue JUCLIMIVIMHBI U UX [IPUIOKeHUs B euHOe 1iesioe. [Toatomy
BaXHO /laThb BO3MOXXHOCTb OOydaroleMycsi TMOHMUMAaThb TeOPeTUKO-MHOXKeCTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTMKU W HCIO/b30BaTh €ro [/isi BbIDaKeHWs CBOMX MbICaeu. [pyrum
B&)KHBIM TNIPU3HAKOM MaTeMaTHMKW KakK HayKu CJeflyeT MpU3HaThb CBOWCTBEHHYIO €l CTPOroCThb
000CHOBaHMI W CJle[joBaHME OMpe/e/IEHHbIM TIPaBWIaM TIOCTPOEHHUsI [I0Ka3aTesIbCTB.
3HAaKOMCTBO C 3/ileMeHTaMM MaTeMaTH4eCKOW JIOTMKH CTIoCOOCTBYeT pa3BUTHIO JIOTUUECKOTO
MBIIIIEHUS] 00YYarOIUXCsl, TIO3BOJISIET UM CTPOUTh CBOU PACCY)KIEHHsI Ha OCHOBE JIOTMUeCKUX
ripaBuI, GOpMHUPYeT HaBbIKW KPUTUUECKOTO MbIII/IEHUSI.

B yuebHoM Kypce «Asrebpa M Hauaja MaTeMaTHUYeCKOTO aHaiu3a» TPUCYTCTBYIOT
OCHOBBl ~ MaTeMaTHYeCKOrO  MO/IeTMPOBaHUS,  KOTOpble  TIpM3BaHbI  CIOCOOCTBOBAThb
(hopMHPOBAHUIO HABBIKOB TIOCTPOEHUS] Mo/jiefiell peasbHbIX CUTYyallUd, WCCIe0OBaHUSI 3TUX
MoJiesieli C TIOMOIIbIO armaparta aareOpbl W MaTeMaTHMUeCcKOro aHaiu3a, WHTepIipeTalyn
MOYYeHHbIX pe3y/bTaTOB. TakuWe 3a/jaHvsl BIUIETEHbl B Ka)K[bIM M3 pas3zesioB MNpPOrpaMMbl,
MOCKOJ/IbKY BeCh MaTepHas yueOHOro Kypca IIMPOKO HCIO/b3YeTCs [ PelieHust MPUKIaZHbIX
3agau. [Ilpu pelleHMM peanbHBIX  TMPAKTHMUECKWX 3ajay  oOydarolvecs pa3BUBAlOT
Ha0JTIOIATeTbBHOCTb, YMEHHEe HaXO/WUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HWCTIOIb30BaTh
aHajioruto, 0000IaTh WM KOHKPEeTU3UPOBaTh IpoOsieMy. [leATenbHOCTh 10 (HOPMHUPOBAHUIO
HaBBIKOB peIlleHus NPUKJIAZHbIX 3a/lay OPraHU3yeTCs B TIPOLieCcCe M3yueHHs BCeX TeM yueOHOro
Kypca «Anrebpa ¥ Hauajia MaTeMaTHUECKOTO aHa/I3a».

Ha u3yuenue yueOHOro Kypca «Asrebpa v Hauasia MaTeMaTHUeCKOT0 aHan3a» OTBOJUTCS
272 yvaca: B 10 kmacce — 136 yacoB (4 uaca B HeZient0), B 11 knacce — 136 uacoB (4 uvaca B
HeJle/nto).



COJEPXAHUE OBYYEHHSA
10 KVIACC

Yucia ¥ BbIYHC/IEHUA

ParroHanbHble uncsia. OOBIKHOBEHHbIE U JleCATHUHbIe ApOOH, TIPOLIeHThI, OeCKOHeUHbIe
nepuogrdeckuie apobu. [MpumeHeHue Apobeli U POLIEHTOB [I/Isl PeIlleHus TPUK/IAIHBIX 3a7iau U3
pa3/IMYHbIX OTpac/el 3HaHUU U peaslbHOW JKU3HU.

HeiicTBUTeNibHBIe yKc/ia. PalloHanbHble M WMppaldOHa/bHble 4yKc/a. ApU@MmeTUuecKue
orepaluu C JeNUCTBUTeNbHBIMUA UucAaMU. MoAynb [elCTBUTENHHOTO UMC/Ia U ero CBOMCTBA.
[TpubmKEHHBIE BBIUMC/IEHUS], TIpaBUa OKpYIJIeHUs, TpPUKWAKA U OLleHKa pe3y/bTaTra
BBIUKC/IEHUI.

CreneHb C LenbIM 1okasaTtesneM. buHom HetoToHa. Vcnonb3oBaHve noaxofsiieid (popmbl
3arycy JelCTBUTEebHBIX UMCe JJ1s pellleHus IPaKTUUeCKUX 3a/iau v NpeJCcTaB/ieHuys JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypabHOM CTeleHU 1 ero CBOMCTBA.

CrerneHp C palMOHa/JbHBIM II0Ka3aTejleM M e€ CBOMCTBA, CTeleHb C JelCTBUTebHbIM
roKasareJsieMm.

Jlorapudm umncna. CBoricTBa iorapudma. [lecsiTuuHble U HaTypaJibHbIe JIOTapU(MBbIL.

CuHHyC, KOCMHYC, TaHI€HC, KOTaHI'eHC YMCJI0BOrO aprymeHTa. ApPKCHMHYC, apKKOCHHYC U
apKTaHTeHC YKUCJI0BOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxzmecTBa U TOXAeCTBeHHble TpeoOpa3oBaHUsl. YpaBHeHHEe, KODeHb YypaBHEHUsI.
PaBHOCU/IbHBIE YpaBHeHUs U ypaBHeHUs-C/ie/ICTBUsL. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHBIE METO/IbI PellleHus Lie/IbIX U APOOHO-palMOHATBHBIX YPaBHEHUN W HEPaBeHCTB.
MHorouneHbl OT OJHOW MepeMeHHOW. [leleHHMe MHOroujeHa Ha MHOIOUJEH C OCTaTKOM.
Teopema be3y. MHorousieHsl ¢ 1jesibiMu Ko3dduiirientamu. Teopema Buera.

[Tpeobpa3oBaHUsT YMCTIOBBIX BBIPDAXKEHHUH, COZIep>KalliX CTeNeH:d U KOPHH.

VppaimoHanbHele  ypaBHeHWsl. OCHOBHble METOAbl  pelleHus] HUppaLOHa/IbHBIX
yPaBHEHUH.

[Toka3zaTtenbHble ypaBHeHUsl. OCHOBHbIE MeTO/IbI pellleHHs [T0Ka3aTe/IbHbIX YpaBHEHUM.

[Tpeobpa3oBaHye BeIpaXKeHHUH, COlep>Kall[UX J0rapu(MEI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHble METOZbl pelleHUs JorapupMuuecKux
yPaBHEHHH.

OcHoBHBIE TpUrOHOMeTpUYeckre Gopmysnbl. [Ipeobpa3oBaHue TPUTOHOMETPUYECKHUX
BbIpaKeHMU. PellleHre TPUrOHOMeTPUYEeCKUX yPaBHEHUM.

PemeHnie cucrteM /MHEWHBIX ypaBHeHWW. MaTpulla CHUCTeMbl JMHEMHBIX YypaBHEHMI.
Onpefenutesns MaTpULbl 2X2, ero reoMeTPUYECKHWN CMBICT U CBOMCTBA, BBIYUC/IEHUE €ro
3HaueHus], IPUMeHeHre OIpeJeIUTe s [J1s1 pelleHUs] CUCTeMbl JIMHeHNHbIX ypaBHeHUH. PereHue
TIPUK/IaIHBIX 33/]au C MOMOLbI0 CUCTEMbI JTUHEWHBbIX ypaBHeHWH. McciiejoBaHre NTOCTPOEHHOM
MO/IeJiv C TIOMOIL[bI0 MaTPULL U OTIpefie/TuTe en.

[TocTpoeHre mMaTemMaTUUeCKHUX MOJe/ield peajbHOW CHTyalldy C TOMOILbI0 YpaBHEHUW U
HepaBeHCTB. [IpyMeHeHUe ypaBHeHHI W HepaBEeHCTB K DeLLeHUI0 MaTeMaTUueCKUX 3ajad u
3a/1a4 13 pa3IMuYHbIX 00/1acTeil HAyKH 1 peasbHOMN JKU3HU.

DYyHKIMH U TPaduKH

@OyHKIMs, crocobbl 3azaHus QyHKIUW. B3anMHo obpatHble GyHKIMK. Komrosuius
¢byukmi. I'paduk GyHKIMM. DeMeHTapHbIe IpeoObpa3oBaHust rPadrKOB PYHKLIWH.



Ob6sacTb oripeie/ieHUs1 U MHOKeCTBO 3HaueHWN ¢yHKumu. Hymu ¢yHkiuu. [TpoMexxyTku
3HAKOMOCTOSIHCTBA. UéTHble W HeuéTHble QyHKUMU. [leproanueckue QyHKLuM. [IpomMexxyTku
MOHOTOHHOCTU (GYHKUMK. MakCUMyMbl 1 MUHUMYMbI (pyHKIH. Haunbosiblllee 1 HavMeHbIllee
3HaueHUs1 PYHKLIMU Ha TIPOMEXYTKE.

JIvuHetiHasi, KBajipaTUUHast U ApOOHO-TMHeHHas GYHKI[UH. DIeMeHTapHOe UCC/ie/IoBaHUe U
MoCTpOeHUe uX rpaduKoB.

CreneHHasi (yHKLMSI C HaTypajbHBIM U 1ieJibIM TOKa3aTesreM. Eé cBolicTBa U rpaduk.
CBolicTBa U rpayK KOPHSI N-OW CTereHW Kak (PYHKUWM OOpaTHOW CTereHW C HaTypaJbHBIM
roKasareJsieMm.

[Toka3arenbHasi ¥ orapugmuueckas (pPyHKIMY, UX CBOMCTBA U rpaduku. Vcrnonb3oBaHue
rpauKoB (PYHKLWM /Jis1 pellleHrs] ypaBHeHUM.

TpuroHoMeTpuueckass OKPY)XHOCTb, OIpefiejieHe TPUTOHOMETPUUeCKUX (PYHKLUN
YKCJI0BOTO apryMeHTa.

@DyHKLIMOHAa/IbHbIE 3aBUCHUMOCTH B peasbHbIX Ipolieccax U siBjeHusIX. ['pauku peasbHbIX
3aBUCHUMOCTEM.

Hauana MaTeMaTH4yecKoro aHaau3a

[TocnenoBaTenbHOCTH, CTIOCOOBI 3a/laHus TIOC/IejoBaTeIbHOCTeH. MeTo/; MaTeMaTH4eCKOi
WHAYKUMA. MOHOTOHHbIE M OrpaHWYeHHble T[10C/Ie[|0BaTe/IbHOCTU. VICTOpHs BO3HHMKHOBEHUS
MaTeMaTU4YeCKOTO aHa/in3a Kak aHamM3a 0eCKOHeUHO MaJibIX.

ApudmeTnueckasi U = TeoMeTpUueckasi TIporpeccud. beckoHeuHo — yObIBaroras
reomMetpuyeckasi riporpeccus. Cymma GecKOHeuHO yObIBarolrieli reoMeTpruecKoi TPOrpecCchy.
JIuHelHBIM W SKCMOHeHIMalbHbIM pocT. Yucio e. Popmyna CHIOKHBIX TIPOLIEHTOB.
Vcnionb3oBaHue MPOTpeccu [ijisi pellieHusl peasibHbIX 3aJjau MPUK/IaJHOTO XapaKTepa.

HemnpepeiBHble ¢GyHKUMM W WX CBOHCTBA. TOUKM pa3pbiBa. ACHMNOTOTHI T'padyKOB
¢yskumii. CBoricTBa (DYHKLMM HeNpepbIBHBIX Ha OTpe3Ke. MeTos WHTepBasoB /sl pelleHust
HepaBeHCTB. [IpyMeHeHMe CBOMCTB HelpepbIBHBIX QYHKIMH /1/1s1 pelleHus 3aau.

[TepBasi u BTOpas rnpon3Bo/iHble GyHKIMU. OnpejesieHue, reoOMeTpUYeCKUid U pu3nuecKuit
CMBICJT TIPOU3BOJHOM. YpaBHeHUe KacaTe/lbHOM K rpaduKy (yHKIMU.

[MpousBoaHbIe 3/eMeHTapHbIX (yHKLM. [Ipor3BojHAas CyMMBbI, NTPOU3BeEeHMs], YaCTHOTO
Y KOMIO3ULIUU (PYHKLIMH.

MHoxecTBa M JIOTMKaA

MHOXeCTBO, Orepaldyd HaJ, MHOXXeCTBaMU M UX CBOMCTBa. [Juarpammel Diiepa—BeHHa.
[lpuMeHeHre TeOpeTMKO-MHOKEeCTBEHHOT'O arirapara [ijiss OMNMCaHUsl peasibHbIX IPOLeCCOB U
SIBJIEHUH, TIPU PellleHuH 3a/]au U3 APYruX yueOHBIX IpeIMeTOB.

Ompenenienrie,  TeopeMa, CBOWCTBO  MaTeMaTHUecKoro  oOBeKTa,  CJe[CTBUe,
Jl0Ka3aTebCTBO, PABHOCUJ/IbHbIE YDaBHEHMUS.

11 K/TIACC

Yuca vi BBIYMC/IeHUs

HarypanbHble W 1jenble uucia. [IpyMeHeHHe TPHU3HAKOB [JEe/UMOCTH Le/IbIX UMCe,
HauOosbIIMi 00IMi AemuTenb (ganee — HOJ/l) u HaumeHbiee obiiee KpatHoe (manee — HOK),
OCTaTKOB T10 MO/YJTtO0, ajiroputMa EBK/TH/Ia /1151 pelieHus 3a/1a4 B 1[e/TbIX UUC/IaX.

KomriekcHple uwncna. Asrebpavueckas W TpUTOHOMeTpHUYeckKas (OpMbI  3arvch
KOMIUJIEKCHOTO uHc/ia. ApudMeTHyecKre oreparuy ¢ KOMIUIEKCHBIMU urciaMu. 3o0paxkeHne
KOMIUIEKCHBIX YMCe/T Ha KOOPAMHATHOM TiockocTd. @opmysa MyaBpa. KopHu n-oii cteneHu w3



KOMITJIEKCHOTO uMc/a. [IpumMeHeHMe KOMIUIEKCHBIX 4YMCeNn [Jisi pelleHus (U3NUecKux U
reoMeTpUYeCcKUX 3a/au.

YpaBHeHNs U HepaBeHCTBa

CucreMa ¥ COBOKYMHOCTb ypaBHEHUI U HepaBeHCTB. PaBHOCU/IbHBIE CCTEMBI U CUCTEMBbI-
c/eACcTBUSL. PaBHOCH/IbHBIE HEpAaBEHCTBA.

OTbop KOpHel TPUrOHOMETPUYECKMX YpaBHEHWM C TIOMOLbH0 TPUTOHOMETPUYECKOMH
OKPY>XHOCTH. PellleHue TPUroHOMeTpHUUeCKUX HePaBeHCTB.

OcCHOBHbIE MeTO/Ibl pellieHUs TT0Ka3aTe/IbHbIX U JIorapu(pMUuecKUX HepaBeHCTB.

OcHOBHbIE MeTO/Ibl PellieHus] UppaljOHaIbHbIX HEPABEHCTB.

OcHOBHble ~ MeTOAbl  pellleHHWsi CUCTeM W  COBOKYIIHOCTel  paljMOHa/bHbIX,
VppalMoHa/bHbIX, TIOKa3aTeIbHbIX U JIorapu(MUUeCKUX YpaBHEHUM.

YpaBHeHUs1, HEPaBeHCTBA U CUCTEMBI C TapaMeTpaMHu.

[lpumeHeHre ypaBHEHUH, CHCTeM W HepaBeHCTB K peIleHUI0 MaTeMaTUyecKUX 3aZlau 1
3a/lau W3 pa3/MuHbIX 0bslacTeli HAyKU U peasibHOW »KU3HHM, WHTEpIIpeTalysi I0JyYeHHbIX
pe3y/IbTaToB.

DyHKIUH U rPpaduKu

I'paduk kommo3uumu QyHKIuMM. ['eomeTpuueckue obpasbl ypaBHeHUI U HepaBeHCTB Ha
KOOP/IMHATHOU IJIOCKOCTH.

TpuroHomerpuyeckue QyHKLIMH, UX CBOMCTBA U TPaUKH.

['padpyueckre MeToAbl pellleHUs] ypaBHeHWM M HepaBeHCTB. ['paduueckue MeTObl
pellieHNs 3a[au C MapaMeTpamH.

Wcrnonb3oBanve rpagukoB (PYHKLUMM [/1s MCC/Ie0BaHUs TIPOLIECCOB U 3aBUCUMOCTEH,
KOTODbIe BO3HUKAIOT TIPH PeIlIeHrH 3a/lay U3 APYrux yueOHBIX MMPeIMETOB U peabHOU XKU3HU.

Hauana MaTeMaTH4yecKoro aHaau3a

[TpumMeHeHre TIPOM3BOJHOM K MCC/IeI0BaHUIO (PYHKL[MIT HA MOHOTOHHOCTb U KCTPEMYMBI.
HaxoykzieHre HauOOBILIETO ¥ HAUMEHBIIIero 3HaueH! HelmpepbIBHOUM (DYHKIMY Ha OTpe3Ke.

[lpumeHeHre TIPOM3BOJHOW [Ji1 HaxXOXKJEHWs HaWIyudllero pelleHusi B TPUKJIAJHBIX
3a/jayax, /[Js1 Orpefe/ieHus] CKOPOCTH W YCKOpPEeHWsl mpolecca, 3aJaHHOro (opMysion Wiu
rpauKoMm.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbie 37eMeHTapHBIX
¢byukuuii. TTpaBuia HaxoXIeHUs TepBOOOPa3HbIX.

WuTterpan. ['eomeTpruecknii CMbIC/ UHTerpasia. BeluncieHne onpefie/IéHHOTO UHTerpasa
o ¢opmysne HetoroHa-JIelibHMLIA.

[lpumeHeHre WHTerpana [yl HaxOXKIeHUs TUIOIIa[ell TUIOCKUX ¢Guryp v oO6bEMOB
reoMeTpUUeCKUX TeJl.

[Tpumepsl perennii gud@epeHLanbHbIX YpaBHEHU. MaTeMaTuueckoe MOZe/lrMpoBaHre
peasibHBIX TIPOL[ECCOB C MOMOLIbI0 AU(depeHLIManbHbIX YPaBHEHUM.



INIAHNPYEMBIE PE3YJIBTATBI OCBOEHHMA YUYEBHOI'O KYPCA <«AJII'EBPA U
HAUAJIA MATEMATUUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA YPOBEHBL) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNA

JINUHOCTHBIE PE3YJ/IbTATbBI

1) rpa)k/JaHCKOro BOCIIUTAHMA:

C(OPMUPOBAHHOCTh  TPAKAAHCKOW TIO3WIMK  OOydYarollerocsi Kak aKTUBHOTO |
OTBETCTBEHHOI'0 ujleHa POCCHMMCKOro oOIilecTBa, Ipe/cTaB/leHHe O MaTeMaTHUecKUX OCHOBax
(GYHKIIMOHMPOBaHUSL PA3/MUHBIX CTPYKTYp, SIBJIEHWHM, TpOLefyp T'paJaHCKoOro obiiecTBa
(BbIOOpBI, OTIPOCHI U APYroe), YMeHHWe B3auMOJeHCTBOBaTb C COLMA/bHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C UX (PYHKL[USIMU U Ha3HaUeHHEM;

2) NaTPUOTHYECKOr0 BOCITUTAHUS:

c(OpPMHPOBAHHOCTb POCCHUICKOMN I'Pa)kaHCKOW WJeHTUUHOCTH, YBa)KEHHUS K TIPOLLVIOMY U
HACTOSII|eMy POCCHICKON MaTeMaTHKH, [JleHHOCTHOEe OTHOIIEeHHe K JOCTIKEHHSIM POCCHHCKUX
MaTeMaTUKOB W POCCHICKOW MaTeMaTHueCKOHW IIKOJbI, MCIO/Ib30BaHUE 3THUX JOCTW)KEHWH B
JPYrux HayKax, TeXHOJIOTUsIX, chepax SKOHOMUKWY;

3) IyX0OBHO-HPaBCTBeHHOI'0 BOCIIMTAHMSA:

OCO3HaHWe  [IyXOBHBIX L[EHHOCTed  pOCCHMHCKOrO  Hapoja, C(OPMHUPOBaHHOCTb
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBe/leHHs], CBS3aHHOI0 C MPaKTUYeCKUM MpUMeHeHHeM
JIOCTIDKEHUM HayKu U JesiTeJIbHOCTbIO YUéHOro, OCO3HaHWEe JIMYHOTO BK/IaJa B TOCTPOEHHE
yCTOMUYMBOrO OyAYyILero;

4) 3cTeTH4YecKoro BOCIMTAHMA:

3CTeTUYeCKOe  OTHOILEeHWe K  MUpPY, BK/IIOYas  3CTeTHKY  MaTeMaTU4yeCKUX
3aKOHOMEPHOCTeH, O0O0BEeKTOB, 3ajlay, pelIeHud, PpacCY)KAEHWH, BOCIPUMMYHMBOCTD K
MaTeMaTU4YeCKHM acreKTaM pa3/InuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3nyeckoro BOCIUTAHUA:

c(OpMHPOBAHHOCTb YMeHUs! [IPUMEHSITh MaTeMaTHueCcK/e 3HaHUsl B MHTepecax 37,0pOBOro
u Oe3omacHoro obpasa >KM3HM, OTBETCTBEHHOE OTHOIIEHHe K CBOEMY 3/|0POBbIO (370pOBOe
nUTaHue, cOaTaHCMPOBAaHHBIA PeXXKUM 3aHSITUN U OT/bIXa, Pery/isipHas (u3uuecKast akTUBHOCTB),
¢u3nueckoe CoBepIIEHCTBOBAHHE TP 3aHSATHSIX CIIOPTUBHO-03/|0POBUTETHHON JIeATeIbHOCTHIO;

6) TPy/A0BOTr0 BOCIMTAHUA:

TOTOBHOCTb K TPY/y, OCO3HaHHWe 1[eHHOCTH TPY/0/F00us, UHTepeC K pa3vuHbIM cepam
npodeCcCHOHATBHOM JlesiTeTbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM M eé MPUIOXKeHUSIMH, YMeHHe
COBepIIaTh OCO3HAHHBIA BbIOOp Oyaymed mpodeccu ¥ peanu30BLIBaTH COOCTBEHHBIE
JKU3HEHHble II/IaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MaTeMaTHyecKoMy 00pa3oBaHHIO U
camMo00pa30BaHMIO Ha MPOTSHKEHNH BCeH >KU3HH, TOTOBHOCTh K AKTHBHOMY YUaCTHIO B PelleHUH
MPaKTHUEeCKHX 3a/lau MaTeMaTHUeCKOl HarpaB/IeHHOCTH;

7) 9K0JIOTMYeCKOr0 BOCIIUTAHHUS:

Cc(OPMHPOBAHHOCTh  SKOJOTUYECKOW KY/IbTYPbl, TIOHUMaHWe BJIMSHUS COLIMA/IbHO-
KOHOMMYECKUX TIPOLIeCCOB HAa COCTOsSIHME TIPUPOAHON U COL[Ma/JbHOW Cpe/ibl, OCO3HaHHe
rio0aspHOTO  XapakTepa  9KOJIOTMUECKMX  mpobrieM, OpueHTals Ha  I[pUMeHeHHe
MaTeMaTU4YeCKWUX 3HaHWM /il PelleHus 3a7au B 00/1aCTU OKpPY’Karolel cpefbl, T/IAHUPOBAHUE
TIOCTYTIKOB M OLIEHKH UX BO3MOXXHBIX ITOC/Ie/ICTBUM [I7Isi OKPY>KaIOIIeH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NMO3HAHMA:



c(OPMHPOBAHHOCTb MHUPOBO33DEHHs, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKW W OOLeCTBEHHOM MPAKTHUKH, TIOHMMaHHe MaTeMaTHueCKol HayKu KakK C¢epsl
YyeJI0OBeueCKOW JlesITe/lbHOCTH, 3TalloB eé pa3sBUTHS U 3HAUMMOCTH Ji/Is1 pa3BUTHS LIMBUIM3aLUH,
OBJIa/leHre S13bIKOM MaTeMaTHKH U MaTeMaTh4yeCKOl Ky/JbTYPOM KakK CpeJiCTBOM IO3HAHHUS MUPa,
TOTOBHOCTb OCYIIECTB/ISITh POEKTHYIO U UCC/Ie[J0BaTeNbCKYIO [esiTe/IbHOCTh MHAWBU/YATbHO U

B Ipymrie.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBIE YHHBepPCaIbHbIe yUeOHbIe [JeHCTBUHSA

Ba3oBble ioruuyeckue JeMCTBUSA:

BBISIB/IATh M XapaKTepH30BaTb CYI[eCTBEHHbIE TPU3HAKK MaTeMaTUYecKuX OOBeKTOB,
TOHATHM, OTHOIIEHWH MeXAYy TOHATHSIMU, (QOPMY/IMPOBaTh OMpeZe/ieHUss  TIOHSATHH,
yCTaHaB/IMBaTh CYIIeCTBEHHbIN TIPU3HAK KjacCU(PUKALMM, OCHOBaHUs [jisi 0000LeHUs U
CpaBHEHWUs], KDUTEPUH TTPOBOIUMOT0 aHa/N3a;

BOCIIPUHMMATh, ()OPMY/MPOBaTh W TPe0Opa30BbIBaTh CY)KIEHUS: YTBEPJUTE/bHbIE U
OTpULIaTe/IbHbIe, e[UHUUHbIE, YaCTHBIE U 0011[1e, YC/IOBHBIE;

BBISIB/IATh MaTeMaTHUeCKHe 3aKOHOMEepPHOCTH, B3aMMOCBSI3M W MPOTHUBOpeuHsi B (akTax,
JAaHHBIX, HAOIOZIEHUSIX U YTBEPXKIEHWSX, TMpejajaraTh KPUTEPUU /11  BBISBIEHUS
3aKOHOMEepHOCTel 1 TTPOTHBOPeUMH;

JleNiaTh BBIBOJBI C WCIT0/Ib30BaHMEM 3aKOHOB JIOTHKU, JeAYKTUBHBIX W WHJYKTUBHBIX
YMO3aK/IFOUeHUH, YMO3aK/F0UeHHH 110 aHaIoT Uy,

MIPOBO/IUTh CAMOCTOSITE/ILHO JI0Ka3aTe/lbCTBA MaTeMaTHUeCKUX YTBepKAeHUH (TpsiMbie U
OT TPOTUBHOIO), BBLICTPAMBATh AapryMEHTAl|Mi0, TIPUBOAWUTH IPUMEPbl U KOHTPIIPUMEpHI,
000CHOBBIBaTh COOCTBEHHBIE CYXKIEHHUS U BBIBO/IBI;

BbIOMpaTh crioco0 pelieHust yueOHOM 3ajaun  (CpaBHUBATb HECKOJIBKO BapHUaHTOB
pellleHHst, BbIOMpaTh Hauboee TIOAXOMAIIMA C YYETOM CaMOCTOSITEJTbHO — BBIZIE/IEHHBIX
KpUTepHeB).

Ba3oBbIe ucc/iejoBaTe/IbCKHE JeHCTBHA:

HCII0/Ib30BaTh BOMPOCHI KAaK UCC/Ie0BaTe/IbCKUM UHCTPYMEHT M03HaHUs, (OPMY/IHPOBATh
BOTIPOCHI, (DUKCHDYIOIIMEe TIPOTUBOpeure, TpobseMy, ycCTaHaBIMBaTh WMCKOMOe W [JaHHOe,
(hopMHpOBATh TUTIOTE3Y, APT'YMEHTHUPOBATH CBOIO MTO3UIIUI0, MHEHHE;

MPOBOZUTL  CAaMOCTOSITEJIbHO — CIJITAHUPOBAHHBIA — JKCIIEPUMEHT, HCC/ie[jOBaHUe TI0
yCTaHOBJIEHUIO OCOOEHHOCTell MaTeMaTHueCKOro OOBeKTa, SIBJIeHHs, TPOLecca, BbISIBIEHUIO
3aBUCUMOCTEH MeXy 00beKTaMH, SIBJIEHUSIMH, TIPOIIeCCaMH;

camocTosTe/IbHO (hOpMyIUpOBaTh 000011eHNsI U BBIBOJIBI 110 pe3y/bTaTaM MpPOBeJEHHOTO
HaOJTIO/IeHNs1, UCC/IeIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTD TOTyUeHHBIX Pe3y/IbTaTOB, BHIBOJIOB U
000011[eHuT;

MIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHe TPOLeCCa, a TakKKe BbIBUTATb TIPEATIONOKEHUST O
€T0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c undopmaiueii:

BBISIB/IAT J1e(UINTHI HHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX [jisi OTBETa Ha BOMPOC U /ISt
pelleHus 3a/jauu;

BbIOMpaTh MH(POPMALMI0O W3 KMCTOYHWKOB  pa3/IMUHBIX THIIOB, aHAJIW3MPOBATh,
CUCTeMaTU3UPOBATb W HWHTEPNPeTHPOBaTb HHGOPMAIMI0 pa3MuHBIX BHAOB U  Gopm
Tripe/iCTaB/ieHUs;



CTPYKTYpPUpOBaTb  WH(OpMAIMI0, TPeACTaBlATH €€ B  pa3iuuHbIX  (opmax,
WJTIOCTPUPOBATh rpadryecky;

OLleHMBaTh HaJ&KHOCTb HH(POpPMALMM 10 CaMOCTOSITe/IbHO — C(OPMYIMPOBaHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE yHUBepCa/IbHbIe yueOHbIe 1efiCTBUS

OOmeHue:

BOCIIPUHUMATE ¥ ()OPMYJTMPOBATh CY)XXJEHUsS B COOTBETCTBUM C YCIOBUSIMUA U LIETSIMHU
o01IieHus], SICHO, TOUHO, 'PaMOTHO BBIP@KaTb CBOK TOUKY 3DeHHs B YCTHBIX U THChbMEHHBIX
TeKCTaX, [aBaTh TIOSICHEHUS TI0 XOJy pelleHUsl 3aflaud, KOMMEHTHDOBATh I0TyUYeHHBIN
pe3yJibTar;

B Xofie 00Cy)K/IeHHs1 3aZlaBaTh BOIMPOCHI IO CYIL[ECTBY 00CYXJaeMoi TeMbl, Tpo0JieMbl,
pellaeMo¥ 3a/jauy, BbICKA3bIBaTh W/eU, HalleJieHHbIe Ha TIOMCK DeLIeHUs], COMOCTaB/IsATh CBOM
CY)KZIeHUsI C CY)KIeHHUsIMHU [IPDYTHX YJYaCTHHKOB /idasiora, oOHapyKyBaTh pa3indne M CXOZCTBO
TIO3UIIMH, B KOPPEKTHOU opMe (HhOPMYIMPOBATh Pa3HOTIACHs, CBOW BO3Pa’KeHHS;

TMIPe/ICTaB/ISATh Pe3y/bTaThl PEIIeHUs 3aflaud, SKCTepUMeHTa, WCC/Ie[JOBaHUs, IPOEKTa,
CaMOCTOSITe/IBHO BBIOWpaTh (opMar BBICTYIUIEHHS] C Yy46TOM 337lau [pe3eHTalud U
0COOeHHOCTeN ayIUTOpHH.

PeryisiTuBHbIe yHUBepca/ibHbIe yUeOHbIe JeHCTBHUS

Camoopranusanus:

COCTaB/IATh TUIAH, aJTOPUTM pellleHus 3a/aud, BbIOMpaTh CrOCO0 pelleHus C y4ETOM
UMEFOIINXCSI PeCYPCOB M COOCTBEHHBIX BO3MOYKHOCTEM, apryMeHTHPOBaTh U KOPPEKTUPOBATh
BapUaHThI pellleHri C yuéToM HOBOW MH(OpMaLUK.

CaMOKOHTPO/1b, SMOLIMOHA/IbHbIA MHTE/I/IEKT:

BJIa/leTh HaBbIKaMU TI03HaBaTe/IbHOW pedieKCHY KaK 0CO3HaHMS COBepIllaeMbIX JeMCTBUI
W MBICJIUTENIbHBIX TIPOLIECCOB, WX pe3y/lbTaTOB, BJaJeTh Croco0amMyd CaMOIIPOBEPKH,
CaMOKOHTPOJIS1 IPOLiecca U pe3y/bTaTa pellleHrs MaTeMaTUueCcKou 3a/iauy;

rpe/iBU/IeTb TPYAHOCTU, KOTOpPble MOTYT BO3HMKHYTb TPU pelleHuM 3aZlaud, BHOCUTH
KODPEKTUBBI B JlesiTe/TbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB, [JaHHBIX, Hal/leHHbIX OLIMOOK,
BbISIBJIEHHBIX TPY/JHOCTEM;

OLleHMBaTh COOTBETCTBHE pe3yibTaTa L€l U YCJIOBHUSM, OOBSCHATH TIPUUHHBI
JIOCTVDKEHUS] WM HeJOCTM)KeHUs] pe3y/bTaTOB [esTelbHOCTH, HaXOAWTb OLIMOKY, [aBaThb
OLIEHKY TTPUOOPETEHHOMY OTIBITY.

CoBMmecTHas iesiTeTbHOCTh:

MOHMMAaTh W UCII0J/Ib30BaTh TMpPeUMYIliecTBa KOMaHAHOW U UHAWBUYaIbHON paboThl mpu
pelieHNMM y4yeOHBIX 3a/ja4y, TIPUHUMATL [eJlb COBMECTHOW [IesTe/IbHOCTH, TJIAHUPOBATh
OpraHM3alMi0 COBMECTHOW paboThl, pacripefiesisiTb BUAbI paboT, JA0rOBapwBaThCs, 00CYXIaTb
TPOLIeCC ¥ pe3y/bTaT paboThl, 0000IIaTh MHEHHST HECKOJILKHX JTFO/IEH;

yuaCTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CYxIeHHs, 0OMeH MHEeHUH, «MO3TOBbIE
IITYPMbI» W WHbIE), BBITIOJIHSATH CBOIO YacThb pabOThI M KOODPAWHUPOBATH CBOU MAEWCTBUS C
JPDYTMMHU ujleHaMH KOMaH/bl, OLIeHHWBaTh KAaueCTBO CBOEro BK/Iaja B OOIUI TPOAYKT TIO
KpuTepusiM, CHOpMy/IMPOBAaHHBIM yYaCTHUKaMU B3aUMOJEeNCTBUSI.

INIPEJIMETHBIE PE3YJ/IbTATbBI



K xoHiy obyueHuss B 10 ksacce oOyyaroIIUiACS TOYYUT C/IeAYIOIIME TIpeAMeTHbIe
pe3y/bTaThl 10 OTJEe/bHBIM TeMaM pabouell mporpaMMbl yueOHOro Kypca «Asirebpa ¥ Haudasa
MaTeMaTUUeCKOro aHa/Ir3ax:

Yucia ¥ BBIYUC/ICHUA:

CcBOOOZHO OTEepUPOBATh MOHATUSIMU: PallMOHATBLHOE UMC/I0, OeCKOHeuHast TieproinuecKast
JIpoOb, TIPOLIEHTHI, HMppalMOHA/IbLHOe UYKC/I0, MHOXECTBA pallMOHA/bHBIX U /IeMCTBUTE/IbHBIX
yKcesi, MOJYy/b 1elCTBUTEILHOTO UUCJIa;

MIPUMEHSITh POOU U TIPOLIEHTHI JJ1s1 pelleHuUs MPUK/IaJHBIX 3a/1au U3 Pa3/MUHbIX OTpaciei
3HaHWM U peasTbHOM >KU3HUY;

MIPUMEHSITh TIPUOJIKEHHBIE BBIUMC/IEHUS], TIpaBWIA OKPYT/IeHUs, TIPUKUIKY U OLIEHKY
pe3yJsibTaTa BbIUMCIeHUH;

CcBOOOJTHO OTepUpPOBaTh TIOHATHEM: CTeleHb C IieJbiM TI0Ka3aTeseM, HCIO/Ib30BaTh
MOAXOALYI0 (DOPMY 3amucu [1elCTBUTE/bHBIX UMCesT /i pellieHus] MpaKTUYecKuX 3ajjau U
Tpe/iCTaB/IeHUs [JaHHbIX;

CBOOO/THO OTEPUPOBATH TIOHSATHEM: apU(MMeTHUeCKHI KOPeHb HaTypabHOU CTereHwy;

CBOOOZIHO OTIePUPOBATh TIOHSITHEM: CTeTeHb C paljMOHAbHBIM ITOKa3aTeseM;

CBOOOJIHO OTepUpPOBAThb TOHATHSIMU: jorapudM 4uca, AecATUUHble W HaTypasbHbIe
norapudmsi;

CBOOOZHO OTEpUpOBaTh TIOHSATUSMH: CHUHYC, KOCHHYC, TaHT'€HC, KOTAaHI'€HC UYHC/IOBOTO
apryMeHTa;

OTepUpOBaTh MOHATHUSMU: aPKCUHYC, apDKKOCUHYC U apKTaHTeHC YMCJIOBOTO apryMeHTa.

YpaBHeHHsI 1 HEPAaBeHCTBa:

CcBOOOJHO  OmepupoBaTh  TIOHSATHUSMHM:  TOXKIECTBO,  ypaBHeHHWEe,  HepaBeHCTBO,
pPaBHOCUJTbHBIE ypaBHEHUS U YPaBHEHUsI-CJ/Ie[ICTBUSI, paBHOCU/IbHbIE HEPaBeHCTBa;

MPUMEHSITh pa3/iMUHble METO/bl peIlleHHs paljuoHaMbHBIX M JPOOHO-pPaIlMOHATBHBIX
ypaBHEeHUH, MPUMEHSITh MeTO/, UHTePBAJIOB /IJisl pellieHNsl HepaBeHCTB;

CcBOOOJTHO OTEpUPOBaTh TMOHSTUSAMHM: MHOTOUY/IEH OT OJHOW MepeMeHHOW, MHOTOWIEH C
LenbiMU KO3 ULMeHTaMy, KOPHM MHOrOU/eHa, [PUMEHSTh Je/leHue MHOrowieHa Ha
MHOTOUY/IEH C OCTaTKOM, Teopemy be3y u Teopemy Buerta /s pellieHus 3ajay;

CcBOOOZHO OMEepUpoBaTh TIOHATHSMHU: CHUCTeMa JIMHEWHBIX ypaBHEHHWM, MaTpHIIa,
orpejieNTeslb MaTpullbl 2 X 2 W ero reoMeTPUUYeCKWM CMBIC/I, MCIO/Ib30BaTh CBOMCTBA
orpezieidTesisst 2 X 2 JJis BbIYMC/IEHUSI €r0 3HaueHusi, IPUMEeHSTb OTpe/ie/IUTe/n /sl pellleHus
CHUCTeMbl JIMHEMHBbIX ypaBHEHUH, MOJeNMUpOBaTh peaslbHble CUTYal[uM C TIOMOIIbI0 CHCTEMBbI
MUHEMHBbIX ypaBHeHWM, UCC/e0BaThb TOCTPOEHHble MOJe/Nd C TOMOIIbI MaTpul] |
orpeziesivTesiei, UHTePIIPeTUPOBATh TT0/yUeHHBIN pe3y/bTaT;

WCTI0/Ib30BaTh CBOMCTBA JIeHCTBUM C KOPHSIMU A/1s1 IpeoOpa30BaHUsl BbIpaXKeHHUH;

BBIMTOJIHATE ~ TIPe00pa30BaHUsI  UWCJIOBBIX  BBIDAKEHWH, CO/lepP)KallluX CTereHu C
paLMOHaIbLHBIM [T0Ka3aTesieM;

HCI0/Ib30BaTh  CBOWMCTBA JiorapudMOB [y TpeoOpa3oBaHus  JIOrapuhMHUYeCKUX
BbIpa’KeHUH;

cBOOOZHO  omepupoBaTh  TIOHATUSMU:  HppAllMOHa/bHbIE,  TIOKa3aTe/lbHble U
norapu@mMuueckrie ypaBHeHHsl, HAXO[JUTb MX DeLIeHUsi C MOMOLbI0 PaBHOCU/IBHBIX NE€PexX0/i0B
WU OCYLLeCTBJIsASI IPOBEPKY KOPHew;

MPUMEHSITh ~ OCHOBHBbIe  TPUTOHOMeTpUUeckwe  ¢opMynabl s TipeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIpa’KeHUH;



CcBOOOJTHO OIEpPUpOBaTh TOHATUEM: TPUTOHOMETPHUUECKOe ypaBHeHHe, TPUMEHSTh
HeoOXxouMble (hOPMYJIbI /ISl pEIIeHUs] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIe/IMpOBaTh peasibHble CUTYallud Ha s3blKe anrebpbl, COCTaB/ATb BbIPA)KeHUS,
ypaBHEHHsl, HepaBeHCTBA II0 YCJOBUIO 3aJjauM, HCC/Ie0BaTh TIOCTPOEHHble MOJenu C
WCII0/Ib30BaHMEM arrapara anreOpsbl.

DYyHKIMHU U rpaduKu:

CBOOOJTHO OTIEpUPOBATH TOHATHSIMU: (PYHKLMS, CIOCOOBI 3a/jaHus (PYHKIMM, B3aMHO
obpaTHble (QYHKIMM, KOMITO3UIMS GYHKIMH, rpaduk GYHKIUH, BBITOIHATH 37€eMEeHTapHbIe
ripeo6pa3oBaHust rpaGUKOB QYHKIINIA;

CcBOOOJTHO OTIEpUPOBATb TOHATUSIMHU: 00JIACTH ONpeJe/eHUs] W MHOXKeCTBO 3HAaueHUH
byHKIMM, HyU QYHKLHH, IPOMEXKYTKH 3HAaKOTIOCTOSTHCTBA;

CcBOOOJTHO OTEepPUPOBaTh TOHATUSMHU: UETHbIe W HeuéTHble (YHKIUW, MepPUOANUYECKHe
(GyHKIUM, TIPOMEXXYTKM MOHOTOHHOCTH (DYHKIMM, MaKCUMyMbl W MWHUMYMbI (DYHKLIWH,
HauboJiblllee ¥ HaMeHblllee 3HaueHHe (DYHKLIMU Ha TIPOMEXKYTKe;

CBOOO/THO OMEpPUPOBATH TIOHSATHSIMU: CTereHHass (DYHKIUS C HATypaJibHbIM U LIeJbIM
rokasaresiem, rpadMK CTereHHOM (YHKI[MM C HaTypaJbHbIM U IIeJIbIM TIOKa3aTeseM, rpaduk
KODHSI N-0M CTereHu Kak GyHKLIMK 0OpaTHOM CTereHH C HaTypa/ibHbIM TT0Ka3aTesieM;

OTIepUpOBaTh TIOHATHSIMU: JIMHEWHasl, KBaJpaTW4Has W [pPOOHO-TMHelHas (GyHKIWY,
BBITIOJTHATH 3/IeMeHTapHOe UCC/ieloBaHue U TMOCTPOeHUe UX rpaduKOB,;

CBOOO/THO OTIEpUPOBATh TIOHSATHUSIMH: TlOKa3aTe/bHas U jorapudmuueckas GyHKIUH, WX
CBOMCTBa U rpauKu, UCI0/Ib30BaTh UX IPa(UKH /J1s1 pellieHUs] YypaBHeHUI;

CcBOOOZHO OTEepUpOBaTh TIOHATHUSMU: TPUTOHOMETpHUUeCKasi OKPY)KHOCTb, OTpejesieHue
TPUTOHOMETPUUECKUX (PYHKLIUI YMC/IOBOTO apryMeHTa;

WCM0/b30BaTh rpadukyd (PyHKIMM /7151 MCC/iefoBaHUs TIPOLIECCOB M 3aBUCHMOCTeH TIpU
pellleHrr 3ajlau U3 APYruxX y4yeOHBIX TPeAMETOB M PeasibHOM >KW3HU, BbIpakaTh (opMysiaMu
3aBUCUMOCTH MeXXIy BeTMUMHaMU;

Hauana MaTeMaTH4yeCcKoOro aHajimsa:

CcBOOO/THO OIepUpOBaTh MOHATUAMU: apudMeTHUecKass W reoMeTpruyecKasi TIPOTpeccHs,
OeckoHeuHO yObIBatoIIlasi TeOMeTpUYeCcKasi IIPOrpecCus, TMHEHHBIN U 3KCIIOHEeHLIMa/IbHBINA POCT,
(bopMyna CIOXKHBIX MPOLIEHTOB, UMeThb TIpe/iCTaB/ieHUe 0 KOHCTaHTe;

WCIT0/1b30BaTh MPOrPeCCUy /1JIsl pellieHUsi peabHbIX 3a/lau MPUK/IaJHOIO XapaKTepa;

cBOOOZHO  OMepUpoBaTh  TOHATHSMU:  TOC/TeA0BATeIbHOCTb,  CIOCOOBI  3aflaHus
1oc/ieJoBaTe/IbHOCTeH, MOHOTOHHbIE M OrpaHUYeHHbIe T10C/Ie[J0BaTe/TbHOCTH, TIOHUMAaTh OCHOBBI
3apoXK/IeHUsT MaTeMaTU4YeCKOr0 aHa/in3a Kak aHamu3a 0eCKOHeUHO MaslbiX;

cBOOOZIHO OTepHpoBaTh TOHATUSIMU: HerpepbiBHbIe (PYHKIIMM, TOUKU pa3pbiBa rpaduka
(byHKUMU, aCUMITOTHI rpadrka ¢ yHKLWY;

CcBOOOTHO OMEpPUpOBATh TOHSATHEM: (YHKIWs, HerpepbiBHAas Ha OTpe3Ke, TMPUMEHSITh
CBOMCTBA HeTpepbIBHBIX (PYHKIIUM /sl pellieHus 3a/1ay;

CcBOOOJTHO OTepUpOBaThb TIOHATHSIMU: TiepBasi W BTOpas TPOW3BOAHbIE (DYHKLWH,
KacaresbHasi K rpaduKy QyHKUWU;

BBIUMC/ISITh TIPOM3BOZIHBIE CYMMBbI, TIDOM3Be/IeHHs, YaCTHOTO W KOMIIO3UIMM [IBYX
(GyHKIMI, 3HaTh MPOU3BO/HBIE 3/IeMEHTapHbIX (PYHKLIWM;

WCII0/1b30BaTh TeOMeTPUUeCKU U (PU3NUYeCKUil CMbIC/ TIPOM3BOJHOM [/Isl pellieHus 3a/jau.

MHoxecTBa 4 JIOTMKa:

CcBOOO/THO OTEPUPOBATH TIOHSATUSIMUA: MHOXKECTBO, OTIepalivy HaJi MHOXKeCTBaMH;



WICTI0/Ib30BaTh TEOPEeTUKO-MHOKECTBEHHBIW amnmapaT [/l OMWCaHUs peasbHbIX MPOLeCCOB
U sIBJIEHWH, TIPY pellieHnH 3a/1au U3 [PYruX yueOHbIX IpeJMeTOB;

cBOOOZIHO OmepupoBaTh IOHATUSIMU: OIpejie/ieHe, TeopeMa, YypaBHeHHe-CJIe/|CTBUE,
CBOMCTBO MaTeMaTHuecKoro oOBbeKkTa, [j0Ka3aTe/lbCTBO, pABHOCU/bHBIE yDaBHEHUS U
HepaBeHCTBa.

K xoHuy oOyuenus B 11 kacce oOyuaroIuicsi TMOJIYYUT CJIeAYIOIIUe TpeJMeTHbIe
pe3y/bTaThl 10 OTJEe/bHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypca «Asirebpa ¥ Haudasa
MaTeMaTH4eCKOro aHaau3ax»:

Yucna 1 BBIYUC/ICHUA:

CcBOOOZHO OMEepupoBaTh TIOHATHSMH: HATypaJbHOE W Liefloe YHC/IO0, MHOKeCTBa
HaTypa/bHbIX U Le/bIX YHCe/I, UC0/Ib30BaTh MPU3HAKU AeauMocTy Lesbix uncen, HOl 1 HOK
HaTypa/bHbIX YKCes JJIs1 pelleHus 3a/iay, IpUMeHATh aaroputm EBknuza;

CBOOOZIHO OTIEPUPOBATH MOHSITHEM OCTaTKa TI0 MOJYJIO, 3alMChIBaTh HaTypasIbHbIE UnC/ia
B Pa3/IMYHBIX MO3ULMOHHBIX CUCTEMAaX CUMC/IeHUS;

CBOOOZIHO OTEepUpOBaTh TOHATHSIMM: KOMIUIEKCHOE UMC/I0 U MHOKEeCTBO KOMILJIEKCHBIX
yucesl, TIPe/ICTaB/ISATh KOMIUIEKCHbIE UKMC/Ia B anreOpanueckold ¥ TPUTOHOMETPUUEeCKol ¢opme,
BBITIOJTHATEL apy(MeTHUeCcKHe oreparjiy ¢ HUIMK U M300pakaTh Ha KOOP/IMHATHOM TJIOCKOCTH.

YpaBHeHMs1 1 HepaBeHCTBa:

cBOOOJHO  oOrMepupoBaTh  TMOHATUAMH:  UppalMOHa/bHble,  TIOKa3aTelbHble U
norapupmMuUecKre HepaBeHCTBa, HAXO/AUTh UX pellleHHs C IOMOILLbI0 PABHOCU/IBHBIX IIepeX0/i0B;

OCYIIIeCTB/ISATH 0TOOP KOPHEel NPY pellieHnH TPUTOHOMETPUUYECKOTO YPaBHEHMS;

CcBOOOJIHO OTepUpoBaTh TOHATHEM TPUTOHOMETPUYEeCKOe HepaBeHCTBO, TPUMEHSITh
HeoOxoMble hOPMYJIbI [/ PeIlIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX HEPaBeHCTB;

CBOOOZIHO OTIepUPOBATH MOHSATHSIMHU: CUCTEMa M COBOKYITHOCTh YPaBHEHHI U HEPAaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CJIe[ICTBUS], HAXO/IUTh PeIlleHrs CUCTeMbI M COBOKYITHOCTEM
pallMOHaMbHBIX, HWppaLMOHA/bHBIX, I[10Ka3aTeJbHbIX M JIOTapU(PMUUECKUX ypaBHEHUH U
HepaBeHCTB;

pelaTh paljOHa/IbHble, MppallMOHa/bHbIe, IOKas3aTe/bHble, JiorapuMuyeckie U
TPUrOHOMEeTpUYEeCKHe ypaBHEeHHUsI U HepaBeHCTBa, COZieprKalliiie MOJY/U U [lapameTphl;

MPUMEHSTh TparuecKkre MeTO/bI /1JIs1 pellleHrsl YpaBHeHWH U HepaBeHCTB, a TakKe 3a7iau
C rapameTpamy;

MO/Ie/TUPOBaTh peasibHble CUTYallMM Ha $3blKe aireOpbl, COCTAB/STbH BBbIPAKEHUS,
ypPaBHEHHSl, HEpaBeHCTBa M WX CUCTEMbI [0 YCJOBUIO 3a/laud, HCC/Ae/l0BaThb IOCTPOEHHbIe
MO/IeJIH C MCII0/Tb30BaHHUEM arirapaTa ajareOpbl, UHTepPIpeTUPOBATh M0/TyYeHHbIN pe3y/bTar.

DyHKIMU U rpaduku:

CTPOUTH I'Pa(UKU KOMIIO3ULMU (PYHKLMM C ITOMOLIBIO 3/7IeMEeHTapHOI0 MCC/IeloBaHUs U
CBOMCTB KOMITO3ULIMU ABYX (PYHKLIMA;

CTPOUTb TeoMeTpuueckre 00pa3bl ypaBHEHHWH ¥ HEPABeHCTB Ha KOODJUHATHOM
TJIOCKOCTH;

CBOOOZHO OTepUPOBATh MOHATHSIMU: TPA(UKN TPUTOHOMETPHUUECKHX ()YHKLIWT;

MIPUMEHSTh (PYHKLIMH /11 MOJle/IMPOBaHKs U UCC/Ie[l0BaHHsI PeaslbHbIX MPOLIeCCOB.

Hauana MaTeMaTH4yecKOro aHaausa:

WCMO/b30BaTh TIPOM3BOJHYIO [l MCCAeloBaHUS (QYHKLIMM Ha MOHOTOHHOCTb U
5KCTPEMYMBI;

HaXOJUTh HaWOO/bIIIee U HaMeHblIlee 3HaUeHNsT PYHKLIMY HeTIpephIBHOW Ha OTPe3Ke;



WCTIOIb30BaTh TPOW3BO/IHYIO i1 HaXOXK/IeHHs] HAaWTyulllero pelleHus] B TPUK/IAJHBIX, B
TOM 4YKCJIe COLIMaJbHO-5KOHOMUYECKUX, 3ajayax, [ Orpe/eseHHss CKOPOCTU U YCKOPeHHs
ripotiecca, 3aZlaHHOT0 (hopMyJiol UK rpaukom;

CcBOOO/THO OTIepUPOBaTh MOHATUSMU: TIepBOOOpa3Hasi, Orpe/e/IEHHbIN UHTeTpasl, HaXOJUTh
nepBooOpa3Hble 37IeMeHTApHBIX (YHKIMM W BBIYUCISTH WHTerpan 1o ¢opmysne HbloTOHa-
JleiibHuUIIA;

HaXO/IUTh TUIOIIA/IN TUIOCKUX (GUTYP U 00BEMBI TeJT C TTIOMOIIIBI0 UHTErpasa;

MMeTh TIpe/iCTaB/ieHre O MaTeMaTUUeCKOM MO/ie/TMPOBaHUM Ha TMpHUMepe COCTaBJ/IeHUs
nuddepeHIManbHbIX YpaBHEHUH;

pellaTh MPUK/IaJHBIE 3a[jaui, B TOM UHCJ/Ie COLMATbHO-3KOHOMUYECKOTO U (hHU3UYeCKOro
XapakTepa, Cpe/ICTBAMU MaTeMaTHYeCKOro aHau3a.



TEMATHNYECKOE IVNTAHUPOBAHUWE

10 KJIACC
KonnuecTBo yacos JJ/IeKTPOHHBIE
Ne HaunmMeHoBaHMe pa3/ie/ioB U TeM (udpoBbIe)
n/n NMporpaMMsbI Bcero Kontponbupie | Tpakruyeckue o0pa3oBarte/IbHbIe
padoThI padboThI
pecypchl
MHO>KeCTBO JIeHiCTBUTETbHBIX UKCe.
1 MHorouseHsl. ParjoHanbHble ypaBHeHUs U 24 1
HepaBeHCTBa. CUCTeMbI JIMHEHHBIX
ypaBHeHUi
) ®yHKUMK ¥ rpaguku. CreneHHas GyHKLUS C 1 1
L[e/IbIM TI0Ka3aTesieM
3 ApudmMeTruecKkuii KOpeHb N-0U CTeTeHMU. 15 1
VppaijyoHanbHble ypaBHEHUs
4 [NokasarenbHas ¢pyHKUus. [Toka3aTenbHble 10 1
ypaBHeHUst
c Jlorapudmuueckasi GyHKLHS. 18 1
Jlorapugmuueckrie ypaBHeHUS
6 TpuroHomeTpuueckrie BbIpakeHUs U 27 1
ypaBHeHUst
[TocnegoBaTeIbHOCTH M MIPOTPeCCUU 10 1
HenpepriBHble ¢pyHkimn. [IporsBogHas 20 1
9 IToBTOpEHUe, 0600ITIEHNE, CUCTEMATH3alUsS c 5
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KVIACC

KonnuecTBo uacoB J/IeKTPOHHbIE
Ne HaumeHoBaHuUe pa3/ie/ioB U TeM (mudposBbie)
n/n NMporpaMMsbI Bcero Kontponnupie | Tpakruyeckue o0pa3oBarte/ibHbIE
padoThI padoThI
pecypchbl
1 WccnesnoBanue (GyHKLMH C TOMOILBIO 27 1
MPOU3BOJHOMN
2 [TepBoobpa3Hasi U UHTerpasl 12 1
3 I'paviki TPUrOHOMETPUUECKUX (PYHKLIUM. 14 1
TpuroHoMmeTpruyeckre HepaBeHCTBA
4 WppaiyoHanbHble, IOKa3aTe/lbHbIe U 24 1
norapu(MuuecKrie HepaBeHCTBa
5) KowmrmiekcHele unciia 10 1
6 HarypasbHble U 1je/ble yncia 10 1
CucTteMbl paljuoOHabHbBIX, KPPaLMOHATBHBIX
7 ToKa3aTe/bHbIX U JIorapupMUUecKux 12 1
ypaBHeHUi
8 3aziaum C rapaMmeTpaMu 16 1
9 [ToBTOpEHME, 0600IIeHNe, CUCTEMATH3ALUS 16 5
3HaHUMU
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0







IIOYPOYHOE IVNTAHUPOBAHUWE

10 KJTIACC
KosmmuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne arTa u(pposbie
n/n Tema ypoka Bcero Kontponbupie | Tpakruyeckue 'IZ/Il3y‘-IEHI/IH zﬁlil;onaTeanme
padoThI padboThI pecypeor
1 MHo>XeCTBO, oneparuu HaJi MHOKeCTBaMHU 1
Y X CBOMCTBA
2 Huarpammel Ditnepa-BeHHa 1
3 [IprMeHeHre TeOPeTUKO-MHOKeCTBEHHOT'O 1
arrapara JiJisl pelleHus 3a7a4y
ParpoHanbHbIe yrcia. OObLIKHOBEHHbBIE U
4 JleCSITUUHbIe po0u, MPOIIeHTHI, 1
OeckoHeuHbIe TIepUOANUeCKUe Apobu
ParrioHasibHbIe urcia. OObIKHOBEHHbBIE U
5 JleCSITHUHbIe 1po0H, MPOIIeHTHI, 1
OecKOHeuHbIe TTIePUOANUeCKHe ApOooU
6 ITpumeHeHue Apobeit U TIPOLIEHTOB ISt 1
pelleHus: MPUK/IaAHbIX 3a7ja4
7 [TpumeHeHue 1poOeii U MPOLIEHTOB /ISt 1
pelleHUs IPUK/IaJHbIX 3a/,a4
3 HelicTBUTe/ibHBIE YKC/ia. PallioHaIbHBIE U 1
HMppaLyOHa/ibHbIe Unc/ia
9 ApudmMeTrueckue oreparyu C 1
JleHiCTBUTE/IbHBIMU YMC/IaMU
10 Mopynb AeiCTBUTeBHOTO YKC/Ia U ero 1

CBOICTBa




11

[pubv>KEHHBIE BEIYMC/IEHUS, TIPaBUIa
OKDYTJIEHUS], TIPUKH/KA U OLIeHKa
pe3y/bTaTa BbIYUC/IEHUI

12

OcHOBHbIE MEeTO/ibI PellieHus 1[eNbIX U
JpOOHO-paLMOHATBHBIX YPaBHEHUH U
HepaBeHCTB

13

OCHOBHbIE MeTO/Ibl pellieHUs Lie/bIX U
I poOHO-paroOHaMbHBIX YPaBHEHUH 1
HepaBeHCTB

14

OCHOBHbIE MeTO/Ibl pellieHUs Lie/TbIX U
ZIpOOHO-paIMOHAbHBIX YPaBHEHUH U
HEPaBeHCTB

15

MHorousieHbl OT OJJHOM MepeMeHHOM.
[eneHvie MHOTOU/IeHa HA MHOTOUJIEH C
octaTkoM. Teopema be3y

16

MHorousieHs! € 1je/1IbIMU K03 duiipeHTaMu.
Teopema Bueta

17

PeltieHne cucTeM TMHEMHBIX ypaBHeHI/Iﬁ

18

PelieHuve cructeM TMHEHMHBIX ypaBHEHUM

19

Martpuija CUCTeMBI JIMHENHBIX YPaBHEHUH.
Onpepenvrens MaTpULIbl 2X2, €ro
reoMeTpUYeCKUi CMBIC] U CBOWCTBA;
BbIUMC/IEHUE ero 3HaueHust

20

Ornpepseniresis MaTpuULbl 2X2, €ro
reoMeTprUUeCKri CMbIC/T U CBOKCTBA;
BBIUMCJ/IEHUE er0 3HaueHusl

21

[TpumeHeHue omnpesennTe/isi AJis pelleHust
CUCTeMbI JIMHEUHBIX YPaBHEHUH




22

PellieHre NMpuUK/IaJHBIX 3a/1au C TIOMOILBIO
CUCTeMbI JIMHEUHbIX YpaBHEHUM

23

PeliieHre MPUK/IaIHBIX 3a7iay C TIOMOIIBIO
CUCTEMbI JIMHEeWHBIX YpaBHEHUU

24

KonTponbHast pabora: "PaiioHaibHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMBbI
JTUHEeWHbIX ypaBHeHuM"

25

OyHKIMS, CrIocoObI 3aaHus YHKIH.
B3aumHo obpaTHble dhyHKIMKM. Komrosuius

byHKUMN

26

I'paduk GyHKIMN. DemMeHTapHbIe
nipeobpa3oBanysi rpaUKoOB HyHKIUH

27

O6nacTb ornpejiesieHNs 1 MHOXXeCTBO
3HaueHuM QyHKumU. Hymm pyHkimm.
[Ipome)XyTKM 3HaK MOCTOSTHCTBA

28

UéTHble 1 HEUETHbIE (PYHKLMU.
[Tepuoanueckue GyHKIUU. [IpoMeyTKU
MOHOTOHHOCTH (PYHKLIMU

29

MakcuMyMbl U MUHUMYMBI () yHKLIWH.
HaubonbIiiee v HariMeHblllee 3HaUeHHe
(GYHKIIMM Ha TIPOMEKYTKe

30

JluHelHasi, KBaJjpaTU4Hasi U Jpo6HO-
NUHeWHas QyHKLHN

31

DneMeHTapHOe UCC/e/joBaHKe U
MoCTpoeHue rpaUukoB 3TUX QYHKIMI

32

O/eMeHTapHOe UCC/le/j0OBaHye U
MOCTPOeHUe Ipa(UKOB 3TUX (QYHKLMI

33

CremneHb C 11e/1bIM TIOKa3arejeM. BuHoM




HrroToHa

CremneHb C 11e/1bIM TIOKa3aTesieM. BUHOM

34 HeroToHa
CreneHHast GyHKLMS C HATYPaJbHbIM U

35 11eJIbIM TT0Ka3aTesieM. Eé cBolicTBa u
rpaduk

36 KouTtpospHas pabota: "CrerneHHast
¢bynkuus. Eé cBoiicTtBa u rpaduk”

37 ApubdmMeTrueckuii KOpeHb HaTypaabHOU
CTerneHU U ero CBOMCTBa

n ApudMeTHueCcKuii KOpeHb HaTypaabHOU
CTeIeH! Y ero CBOMCTBa

39 [Tpeobpa3oBaHusi YMCIOBBIX BbIPAXKEHUH,
CoJieprKalljuX CTereHu ¥ KOPHU

40 [Tpeobpa3oBaHus UMCIOBBIX BBIPAyKEHUH,
COJieprKalljuX CTerleHU ¥ KOPHU

41 IIpeobpa3oBaHus UMCIOBBIX BhIpaXKeHHUH,
CoJieprKalljuX CTereHu ¥ KOPHU
WppanmoHansHble ypaBHeHUs:. OCHOBHBIE

42 MeTO/bl pelleHrs UppaljuOHaIbHbIX
ypaBHeHuI
VppaiyoHanbHble ypaBHeHUs1. OCHOBHbIE

43 MeTO/Ibl pellleHNs] UppaLOHa/IbHBIX
yPaBHEHUM
WppaiyoHaneHble ypaBHeHUs1. OCHOBHBIE

44 MeTO/ibl pellleHHs] UppaLiOHa/IbHBIX
ypaBHeHUi

45 PaBHOCH/IBHBIE TTIepeX0/ibl B PellleHUu!




VppaLMOHa/IbHBIX YPaBHEHU

PaBHOCHIBEHBIE repexoanl B pelleHnun

46 VppaLMOHa/IbHbIX YpaBHEHUH

47 PaBHOCH/IbHBIE ITepeX0/ibl B pPellleHu!
VppaLOHa/IbHbIX YpaBHEHUH

48 PaBHOCHU/IbHBIE TIEPeXO/bl B pellieHUU
VppaLMOHa/IbHbIX YpaBHEHUH
CeoiicTBa 1 rpadvK KOpHS N-0¥ CTerleH!

49 Kak GyHKLMU 0O6paTHOM CTeTeH! C
HaTypaJ/IbHbIM [10Ka3aTesleM
CroiicTBa 1 rpavK KOpHs N-0i CTerneHu

50 Kak (hyHKIMM 0OpaTHOM CTereHu C
HaTypa/bHbIM [T0Ka3aTesieM
KonTtposnnrHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHS N-0M cTernieHU. VppaijuoHaibHble
ypaBHeHUs"

£ CreneHb C paljMOHa/JIbHBIM TI0Ka3aTesieM 1
eé cBoliCTBa

53 CreneHb C paljMOHa/IbHBIM TOKa3aTesieM U
eé CBOMCTBA

54 CreneHb C paljiOHa/JbHBIM TIOKa3aTesieM 1
eé CBOICTBa

55 [NokasarenbHas GyHKLYS, €€ CBOMCTBA U
rpaduk

56 Ncrnionb3oBaHue rpadurka GyHKIUN AJIs
pellieHNs] ypaBHeHU

c7 Wcnonb3oBanue rpaduka GyHKUWN 7151

pellleHysl ypaBHeHUM




[TokasarenbHble ypaBHeHHs. OCHOBHbIE

58 MeTO/Ibl PellleHHs MOKa3aTeTbHbIX 1
yPaBHeHUM
[TokasarenbHble ypaBHeHHs. OCHOBHbIe

59 MeTO/ibl pellieHus TT0Ka3aTe/IbHbIX 1
ypaBHeHUi1

Ka3aresibHble ypaBHeHUs. OCHOBHBI

Iloka3ate e e OcHOBHBIE

60 MeTO/bI pellleHrs [oKa3aTeIbHbIX 1
ypaBHeHUI

61 KonrposnbHast pabota: "Iloka3aresibHast 1
¢byHkuus. [TokasarenbHble ypaBHeHUs "

rapudm umcia. CBoiCTBa Jjorapupm

62 Jlora cia. CoucTBa Jjiora a 1

63 Jlorapudwm uncsa. CBoiicTBa norapudma 1

64 Jlorapudwm uucsa. CBoiicTBa sorapudma 1

SITUUHBbIE U HaTypaJibHbIe JIOTapru(Mbl
65 ec e e JIo 1
STUYHbIE Y HaTypasbHble J0raprudMbl

66 ec e ¥ HaTypa e jiora 1

67 [peobpa3oBaHue BbIpayKeHUM, COZleprKallix 1
norapu(msl

68 [Tpeobpa3oBaHue BbIpayKeHUH, COZeprKariix 1
norapudmbl

69 IIpeobpa3oBaHue BbIpaKeHUM, COZieprKalix 1
norapugmbl

70 Jlorapudmuueckasi pyHKLMs, €€ CBOMCTBA U 1
rpaduk

7 Jlorapudmuueckas GpyHK1YsI, €€ CBOMCTBA U 1
rpauk

7 Vcnonb3oBanue rpaduvka GyHKLUUN 17151 1

pelleHusl ypaBHeHUU




Wcnonb3oBanue rpadvika QyHKLUMY 17151

73 pellleHs1 ypaBHEHUI
Jlorapudpmuueckue ypaBHeHHs1. OCHOBHbIe

74 MeTO/ibl pellieHust JIorapupMUUecKux
ypaBHeHUi
Jlorapudpmuueckue ypaBHeHusi. OCHOBHbIe

75 MeTO/bl pellleHus1 1orapuMuUecKux
yPaBHEeHUM
Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIe

76 MeTO/Ibl pellleHHs JIorapu(pmMuuecKnx
yPaBHeHU

77 PaBHOCH/IBHBIE ITepex0/ibl B PeLlleHU!
norapudmMUuecKux ypaBHeHUMN

3 PaBHOCU/IbHBIE TTepeX0/ibl B PelLleHUN

7 norapupmMUUecKrX ypaBHeHHH

79 KouTposbHast pabota: "Jlorapupmuueckas
dbynkuys. Jlorapudmuueckre ypaBHeHUs "

80 CuHHyC, KOCUHYC, TAHT€HC Y KOTAaHI'e€HC
YMCJI0BOI'O apryMeHTa

a1 CuHHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC
YMCJIOBOI'O aprymMeHTa

87 ApKCHHYC, apKKOCUHYC U apKTaHTeHC
YMCJI0BOI'O apryMeHTa

83 ApKCHHYC, aDKKOCUHYC U apKTaHT'eHC
YMCJIOBOI'O aprymMeHTa
TpuronoMmerpuueckas OKpy>XKHOCTb,

84 orpezeieHue TPUrOHOMEeTPUUeCKUX

(G yHKIMI UKCIOBOTO apryMeHTa




TpuroHomeTpuueckas OKpY>KHOCTb,

85 orpezesieHue TPUrOHOMEeTPUUeCKUX 1
(GyHKLMI UMCI0BOrO apryMeHTa

86 OcCHOBHbIE TPUTOHOMETpUYeCKHe (POPMYJIb 1

87 OcHOBHbIe TpUTOHOMeTpHUYecKue (popMyJibl 1

88 OCHOBHbIE TPUTOHOMETpHUeCKHe (POPMYJIbI 1

89 OcCHOBHbIe TPUTOHOMeTpUYeCcKre POPMYJIb 1

90 [Tpeobpa3oBaHue TPUTOHOMETPUYECKHX 1
BbIpa’KeHUM

91 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbID&KeHUMN

90 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIpa)KeHU

93 [Tpeobpa3oBaHue TPUTOHOMETPUYECKUX 1
BbIpa)KeHUI

94 PellieHrie TpUrOHOMETPUYECKUX YPaBHEHUM 1

95 PerieHrie TpUroHOMETPUUECKHUX YPaBHEHUN 1

96 PerieHnie TpUroHOMeTpUUECKHUX YpaBHEHUN 1

97 PerieHvie TpUroHOMETpUUECKUX YPaBHEHUN 1

98 PellieHrie TpUrOHOMeTPUYECKHX YPaBHEHUM 1

99 PerieHne TpUroHOMeTpUUECKHUX YpaBHEHUN 1

100 Pemienne TpUroHOMeTpUUeCKHUX YpaBHEHUN 1
KonTponbHast pabora:

101 "TpuUroHoMeTpHUUYeCKre BbIpaKeHUs U 1
TPUTOHOMeTpUYeCKre ypaBHeHUs"

100 [MocsiegoBaTeIbHOCTH, CIIOCOOBI 3aaHKS 1

rocsesoBarebHOCTeNH. MeTof,




MaTeMaTHhueCKOU NHAYKIIUN

MOHOTOHHEBIE U OrpaHHYeHHbIe

103 rocsiezoBare/bHOCTU. McTopus aHanvsa
6eCKOHeuHO MaJlbIxX

104 ApudmMeTrueckasi mporpeccust

105 ['eomeTpurueckas rporpeccust

106 BeckoHeuHO yObIBatoIIiasi reoMeTpruyecKast
rporpeccusi

107 Cymma 6eckoHeUHO yObIBaroIIieit
reoMeTpUUeCKOM NpOrpeccuu

108 JIMHeHBIN U 3KCITOHEHLJUA/IbHBIA POCT.
Yucsio e. opmMyria CI0KHBIX IPOLIEHTOB

109 JIMHeVHBIN U SKCTTOHeHIUaIbHbIA POCT.
Uucno e. dopMmyra CI0’KHBIX TIPOLIEHTOB

110 Wcnonb3oBaHue MPOTPeCcCUu Jj1si pellieHust
peasibHBIX 33/]a4 MPUK/IaIHOTO XapaKTepa

11 KonHTponbHast pabora:
"[TocnenoBaTe/IbHOCTH U IPOTPeCcCUn’”

112 HenpepbiBHbIE PYHKI[MM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMNOTOTHI rpavKOB
byHKUMN

114 CaoticTBa (yHKIHMM HeTllpepLIBHBIX Ha
oTpesKe

115 CaoticTBa (yHKIMI HelpephIBHBIX Ha
OTpe3sKe

116 Meto/, nHTepBasoB [/1s peLleHUs

HEpPaBeHCTB




METO,Z[ WHTEPBAJIOB AJIA peleHud

117
HEepaBeHCTB

118 MeTo/ UHTepBaJIOB JJisl pellleHust
HEpaBeHCTB

119 [IpriMeHeHre CBOMCTB HelpepbIBHbIX
byHKUUMH 171 pellieHUs 3aa4

120 [MprMeHeHre CBOMCTB HeTpephIBHBIX
GbyHKIMI 17151 pellieHUs 3a7au

121 [TepBasi 1 BTOpasi TpoU3BOAHbIE (DYHKLIMU

122 Onpefenenvie, reoMeTpUYECKUM CMBICIT
TIPOX3BOJHOU

123 Ornpesnenenue, PU3NUECKUN CMBIC/
TIPOU3BOJHOM

124 YpaBHeHUe KacaTe/lbHOM K TpapuKy
byHKIM

195 YpaBHeHue KacaTenbHOU K rpaduky
byHKUMN

126 [Ipon3BogHbIe 31eMeHTapHbIX (PYHKLIUN

127 [IpousBojHbIE 3/1eMEeHTapHbIX (PYHKLUI

128 [Tpou3BogHasi CyMMBbI, TIPOW3BeEeHMUS,
YaCTHOTO M KOMIIO3ULIUU (PYHKIIUM

199 [Ipou3sBojHasi CyMMBI, [IPOM3Be/IeHMs],
YaCTHOT'O ¥ KOMIIO3ULIMK QYHKLIMI

130 [Tpou3BogHasi CyMMBI, TIPOW3BeeHMs],
YaCTHOTO ¥ KOMITO3ULIUU (PYHKLIMM

131 KonTtposnrHas pabora: "IIpousBogHas"

132 [ToBTOpeHue, 00001IeHNe, CUCTeMATH3aIs




3HaHUM: "YpaBHeHUs"
133 [ToBTOpeHue, 00001eHNe, CUCTeMaTH3aIs 1
3HaHuM: "@yHKIMK"
134 WToroBast KOHTpOJIbHasi paboTa 1 1
135 WToroBasi KOHTpO/IbHast paboTta 1 1
136 HOBTOPEHI/IE, 000011IeH1e, CUCTEMATH3AIUS 1
3HaHUMN
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPO'PAMME




11 KVIACC

Ne
n/n

Tema ypoka

Ko/snuecTBO yacoB

KoHTpo/ibHBIE

Bcero
paboThI

IIpakTHYeckue
pPadoThI

Jara
HU3yYeHUs

JJIeKTPOHHBIE

nudposbIe
oOpa3oBaTe/IbHbIE

pecypchbl

[IprimeHeHre IPOM3BOAHON K
vcceoBaHuio GyHKIUM Ha
MOHOTOHHOCTb 1 SKCTPEMYMBbI

[IprmeHeHre IPOU3BOAHOM K
ycce0BaHUI0 (DYHKLMK Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumeHeHre TIPOU3BOAHOU K
Hcc/ieloBaHuI0 (DYHKLIMM Ha
MOHOTOHHOCTh U 3KCTPEMYMBI

[IprimeHeHre IPOM3BOAHON K
vcceoBaHuio GyHKIUM Ha
MOHOTOHHOCTb Y SKCTPEMYMBbI

[IprmMeHeHre IPOU3BOAHOM K
WCC/IeloBaHUI0 (PYHKLMM Ha
MOHOTOHHOCTb U SKCTPEMYMbI

[TpumeHeHe TIPOU3BOAHOU K
ycce0BaHUI0 (DYHKLUM Ha
MOHOTOHHOCTb U 9KCTPEMYMbI

Haxo>kzaeHrie HAaUOOJIBILIETO U

HavMeHbIIIero 3HaueHusi HellpephIBHOM

(yHKLIUY Ha OTpe3Ke

HaxoykaeHre HauOO/IbIIero u




HauMeHbIIIero 3HaueHus1 HelpephIBHOM
(byHKLMM Ha OTpe3Ke

HaxoxxeHre HaubOoIbIIero u
HaWMeHbIIIero 3HaueHus1 HelpepbIBHOU
(yHKLIMM Ha OTpe3Ke

10

Haxo)xmeHve HaubO/IbIIero u
HavMeHbIIIero 3HaueHus1 HeTrpepbIBHOU

(GyHKIIUM Ha OTpe3Ke

11

HaxoyxaeHre HauOO/IbILIero U
HaWMeHBIIIero 3HaueHUs1 HelpepbIBHOM

(GyHKLMM Ha OTpe3Ke

12

13

Haxo)xeHre HaubOobIIero u
HaMMeHbIIIero 3HaueHus1 HelpephIBHOM
(yHKLIMM Ha OTpe3Ke

[IprimeHeHre IPOM3BOHOMU /14
HaXO>K/eHWsl HaW/lyylllero pelleHus B
NIPUKJIa/IHBIX 3a/layax

14

[IpriMeHeHre TPOM3BOHOMU /1S
Hax0XK/IeH!sI HaW/Iy4Llero peleHus B
TIPUK/IaHBIX 3a/ja4ax

15

[TprMeHeHre TPOU3BOHOM /1S
orpe/ie/leHUs1 CKOPOCTH U YCKOPeHUsI
Trporiecca, 3alaHHoro (hopMyJsI04 Uiu
rpaukom

16

[IprimeHeHre IPOM3BOAHOU A1
orpe/iesieHUs1 CKOPOCTH U YCKOPeHUsI
rporiecca, 3alaHHoro (hopMyJsI04 Uin
rpaukom




17 Komnosurus ¢pyHkmii

18 Komnosuius GpyHKLmii

19 Komnosutus ¢pyHKLmii

20 I'eomeTpuueckre obpa3bl ypaBHeHUH Ha
KOOP/IMHATHOM TJIOCKOCTH

71 'eomeTpuueckre 0Opa3bl ypaBHEHUH Ha
KOODPZAMHATHOM TIJIOCKOCTH

29 KonTponbHas pabora: "VccieoBanue
(YHKLMN C TIOMOILIBbIO TIPOU3BOAHON"

93 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1iepBo00OPa3HBIX

24 ITepBooOpa3Hbie 3/1eMeHTapHBIX (YHKI[UH.
[TpaBusia HaXOK/IE€HUSI TePBOOOPa3HbIX

75 [TepBooOpa3HbIe 3/1eMeHTaPHBIX (PYHKLIWH.
[paBuia HaXOXKAeHUsT TIepBOOOPAa3HbIX

2% Nurerpan. 'eomeTpruuecKuii CMbIC/T
VHTerpasa

57 Breluncienue onpezieiEHHOT0 UHTErpasia
o opmysne HetoToHa-JIetibHMIA

)8 BbruriciieHue ornpesieEHHOrO MHTerpasna
o popmyne HotoToHa-JIelibHuUIA

59 [IprMeHeHre UHTeTpasa JJis HaXOXKAeHus
riomaziei mnockux ¢puryp

30 [IpriMeHeHVe MHTerpasa JJisi HaX0X/eHus
00BEMOB reoMeTpUUYeCcKUX Tesl

31 [pumepsI pelieHuid Aud@epeHLMaTbHbIX

yPaBHeHU




[IprmMepsl pelieHnii AU@QepeHLaTbHbIX

32 .
ypaBHEeHUM
MaTtemaTuueckoe MofieIMpoBaHUe

33 peasibHBIX TIPOL[eCCOB C MTOMOI[LI0
nvddepeHIManbHBIX YpaBHEHUN

34 KonTtponbHas pabora: "IlepBoobpa3Hasi u
vHTerpast"

35 TpuroHomeTtpuueckue QyHKIUH, UX
CBOMCTBa U rpaduKu

36 TpuroHomerpuyeckue QyHKLWHU, UX
CBOWCTBA U TpaduKu

37 TpuroHomeTtpuueckue QyHKIUH, UX
CBOMCTBA U rpauKu

38 TpuroHomeTrpuyeckue QyHKLIAHU, UX
CBOWCTBA U rpaduKu

39 TpuroHoMeTtpuueckue QyHKIUH, UX
CBOMCTBa U rpaduKu
OT6Op KOpHEM TPUTOHOMETPUUYECKHX

40 yPaBHEHUH C TOMOLLbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTH
OT160p KOpHel TPUrOHOMEeTPHUYeCKUX

41 yPaBHEHUH C TOMOLLbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHell TPUrOHOMEeTPUUECKHX

42 YpaBHEHUM C TTIOMOLLbIO
TPUTOHOMETPUUECKOM OKPYKHOCTH

43 OT160p KOpHel TPUrOHOMEeTPUYECKUX

yPaBHEHUH C ITOMOLLbIO




TpI/IFOHOMeTpH‘JECKOﬁ OKPY>XHOCTH

PerieHnie TpUroOHOMETPUUYECKHUX

44
HepaBeHCTB

45 Pemenre TpuroHoMeTpruueCcKux
HepaBeHCTB

46 Pellienrie TpuroHoMeTpu4eCcKux
HepaBeHCTB

47 Pemenne TpuroHoMeTprueCKUx
HepaBeHCTB
KonrposnbHast pabora: "I'paduku

48 TPUTOHOMETPUYECKUX (PYHKLMIA.
TpuroHomeTpryeckKue HepaBeHCTBa"

49 OcCHOBHBIE MeTO/bI pelleHUst
T0Ka3aTe/IbHbIX HePaBeHCTB

50 OCHOBHBIE METO/IbI pelleHus
TIOKa3aTe/IbHbIX HepaBeHCTB

51 OCHOBHBIE METO/IbI pelleHHs]
TI0Ka3aTe/IbHbIX HePaBeHCTB

59 OCHOBHBIE METO/IbI pellleHUs
TIOKa3aTe/IbHbIX HepaBeHCTB

c3 OcCHOBHBIe MeTO/bI pelleHust
Jlorapu(p)MrUUeCKUX HEPaBEHCTB

4 OCHOBHBIE METO/IbI pelleHus

> norapuMUUeCcKrX HepaBeHCTB

55 OcCHOBHBIE MeTO/IbI pelleHUst
Jlorapu(p)MrUUeCKUX HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelleHus

norapupMUUeCcKrX HepaBeHCTB




OcHOBHBIE METObI pelIeHns

57 VppaLiOHa/IbHbIX HepaBeHCTB
cg OCHOBHbIE MeTO/Ibl pelLleHUs
VppaLOHa/IbHbIX HepaBeHCTB
£g OcCHOBHBIE MeTO/Ibl pelLleHUs
VippaLiOHa/IbHbIX HEpaBeHCTB
60 OCHOBHBIE MeTO/Ibl peLleHUs
VppaLOHa/IbHbIX HePaBeHCTB
61 I'padnueckrie MeTO/bI peLleHNs
VppaLiOHaJIbHBbIX YpaBHEHUN
62 I'padmrueckrie MeTO/bI peLleHNs
VppaLOHa/IbHBIX YpaBHEHUH
63 I'padmueckrie MeTO/bI pelleH s
roKasaTre/bHbIX YpaBHEeHUH
64 I'paduueckrie MeTO/bI peLleH s
TIOKa3aTe/IbHbIX HEPaBeHCTB
65 ['padmueckrie MeTO/bI pellieHus
Jlorapu(PMUUeCcKrX ypaBHeHUN
66 I'padnueckrie MeTO/bI peLleH s
sorapuMUUeCcKrX HepaBeHCTB
67 I'padnueckrie MeTO/bI pelleH s
Jlorapu(p)MrUUeCKUX HEPaBEHCTB
I'padnueckrie MeTO/bI pelleH s
68 TNOKa3aTe/bHbIX U JIOrapu(MUUeCcKUx
ypaBHeHUi
I'padrueckrie meTo/bI pelLieHUs
69 TOKa3aTeIbHbIX U JIorapu(MUUeCcKUx

yPaBHeHU




70

I'padrueckrie MeTO/bI PellieHuUs
roKa3aTebHbIX U JIorapu(MuuecKux
HEPaBeHCTB

71

I'padrueckrie MeTO/bI pellieHus
roKa3aTe/bHbIX U JIOrapru(phMUUeCKUX
HepaBeHCTB

72

KonrposnbHast pabora: "VppanuoHanbHble,
ToKa3aTesibHble U JI0rapupmMUuecKue
HepaBeHCTBa"

73

KowmmniekcHele uncna. Anrebpanyeckas 1
TPUrOHOMeTpUYecKasi (POpMbI 3arrcu
KOMIIJIEKCHOT'O UMCJ1a

74

KomrinekcHbie unciia. Anrebpanueckast U
TPUrOHOMeTpUUecKast (POpMbI 3aTTUCH
KOMIIJIEKCHOT'0 YHCJ/Ia

75

ApudmeTrueckue orneparum C
KOMIT/IEKCHBIMH UM C/IaMU

76

ApudmeTrueckue oneparym C
KOMILJIEKCHBIMU YHUC/IaMU

77

V300pakeHre KOMIUIEKCHBIX UMCE/T Ha
KOODZAWHATHOM TIJIOCKOCTH

78

I/I306pa)K6HI/Ie KOMIU/IEKCHBIX UHCeJI Ha
KOOp,Z[I/IHaTHOI‘/JI IIJIOCKOCTH

79

®opmyna MyaBpa. KopHu n-oii creneHn
13 KOMITJIEKCHOTO UuC/ia

80

®opmyna MyaBpa. KopHu n-oii cTerieHu
13 KOMIUIEKCHOT'O YMC/Ia

81

HPI/IMEHEHI/IE KOMILJIEKCHBIX UMCesI AJ1d




peltieHNst GU3NUECKUX U TeOMETPUUECKUX
3ajau

KonrposnsHas pabora: "KomriiekcHbie

82 |
ymncsa

83 HarypanbHble v Le/ble yucia

84 HarypasbHble 1 1jesible ynciia

85 [IpumeHeHVe TPU3HAKOB /1€/ITMMOCTH
LleJIbIX YUCe

86 [IpumeHeHVie IPU3HAKOB /1e/IMMOCTH
LIeJTbIX YMCe

87 [IpumeHeHre NTPU3HAKOB /1€/IMMOCTH
uesnbix uncen: HO v HOK

88 [TpumeHeHre TIPU3HAKOB /1€JIMMOCTH
tesnblx yncen: HOJ u HOK

89 [IpumeHeHVe TPU3HAKOB /1€/IMMOCTH
Lle/IbIX YMCeJT: OCTAaTKH 110 MO YO

90 [TpumeHeHre TIPU3HAKOB /1eJIMMOCTH
L[e/TbIX YMCeJT: OCTAaTKU 110 MO/ Y0
[TpumeHeHre NTPU3HAKOB /1€/ITMMOCTH

91 LiesIbIX UKCes: aaroput™m EBknvga ais
pelleHus 3a/ay B Lie/IbIX YhCIax

9 KonTtponbHas pabora: "Teopus 1je/1bIx
yucen"
Cucrema ¥ COBOKYITHOCTb ypPaBHEHHM.

93 PaBHOCHU/IBHBIE CUCTEMBI U CUCTEMBI-
CIeICTBUSI

94 CucremMa ¥ COBOKYITHOCTb YPaBHEHUM.

PaBHOCUIEHEIE CUCTEMBI U CUCTEMBbI-




C/1eICTBUS

OCHOBHEIE MeTOJbI pellleHrs CUCTeM U

95 N o
COBOKYITHOCTE paljMOHa/IbHbIX YpaBHEHUM

OcCHOBHbIE MeTO/Ibl PeLleHUs] CUCTeM U
96 COBOKYIHOCTEeW UppaljMOHa/IbHbIX
ypaBHeHM

OcCHOBHBIE MeTO/IbI PeLleHUs] CUCTEM U
97 COBOKYITHOCTe! MOoKa3aTelbHbIX
ypaBHeHMi

OcCHOBHbIE MeTO/Ibl PeLleHUs] CUCTEM U
98 COBOKYTHOCTEH MOKa3aTeTbHbIX
ypaBHEHUM

OCHOBHBIE MeTO/Ibl peLlleHHs] CUCTeM U
99 COBOKYITHOCTeH JIorapuMUuecKux
ypaBHeHUi1

OcCHOBHbIe MeTO/Ibl PellieHUsI CUCTeM U
100 COBOKYIHOCTeM JiorapuMuuecKux
ypaBHeHMi

[IpriMeHeHVe CUCTEM K peLleHUI0
MaTeMaTHUYeCKHX 3a7ia4 v 3a7iau 13

101 Pa3/IMYHbIX 00/1acTell HayKU U peaibHOU
JKU3HU, UHTepIpeTaLys I0yYeHHbIX
pe3y/bTaToB

[IpriMeHeHHe CUCTEM K pellieHUI0
MaTeMaTUUeCKUX 3aZiau U 3afiau 13

102 pa3MUHBIX 00/1acTell HayKW U PealbHOM
JKU3HU, UHTepIIpeTaLys TI0JydeHHbIX
pe3y/bTaToB




HpI/IMeHEHI/Ie HepaBeHCTB K pelleHHnI0
MdTeMdTHUYeCKHUX 3d/ia4 U 3a1d4 M3

103 Pa3/IMYHbIX 00/1acTel HayKU U peaibHOU
JKW3HM, UHTepIIpeTaLys MoTy4YeHHbIX
pe3y/bTaToB
KonTponbHas pabota: "CrcTeMsl

104 parMoHaIbHbIX, UPPaLMOHAaIbHBIX
roKa3aTebHbIX U JIOrapu(pMUUeCcKUx
ypaBHeHuH"

105 PanioHanbHble ypaBHeHUs C llapaMeTpaMuy

106 ParyonanbHbIe HepaBeHCTBA C
rapaMeTpamu

107 PaurioHanbHbBIE CUCTEMBI C TTapaMeTpaMu

108 VppaijoHanbHble ypaBHeHUS,
HepaBeHCTBa C NapaMeTpamMu

109 NppaumoHanbHble CUCTEMBI C
rapameTpamu

110 [TokazarenbHble ypaBHEHUS], HEpaBEHCTBA C
rapaMeTpamu

111 [TokasartesibHbIe CUCTeMBI C ITapamMeTpaMu

119 Jlorapugmuueckue ypaBHeHus,
HepaBeHCTBa C [apaMeTpamMu

113 Jlorapudmuueckue CUCTeMBI C
rapaMeTpamu

114 TpuroHomeTpuueckre ypaBHeHUs C
rapameTpamu

115 TpuroHomeTpuueckrie HepaBeHCTBa C

rapamMeTpaMu




116

TpuroHomeTpuuecKre CUCTEMBI C
rapaMeTpamu

117

[TocTpoenvie u McciesoBaHye
MaTeMaTHUUeCKUX Mojiesiell peasibHbIX
CUTYaLUM C TIOMOILIbI0 YPaBHEHUM C
rapaMeTpaMu

118

[TocTpoenvie u McciesoBaHye
MaTeMaTH4eCKUX MOjie/ield peaslbHbIX
CUTYaLUM C TIOMOIIIbI0 CUCTEM YpaBHEHUM
C rapaMeTpamMu

119

[NocTpoeHue u uccnes0BaHNe
MaTeMaTUUeCKUX Mo/iesield peaibHbIX
CUTYaLUM C TIOMOIIIbI0 CUCTEM YpaBHEHUM
C rmapameTpamMu

120

KontposnbHast pabora: "3agauu c
rnapamerpamu’

121

122

IToBTOpeHMe, 06001IIeHNE,
cucTeMaTy3alus 3HaHUM: ""YpaBHeHus "
[ToBTOpEHUE, 0600ITIEHNE,
cucTemMaTH3alys 3HaHUM: Y paBHeHUA"

123

[ToBTOpEHUe, 06001TIeHNE,
cucTeMaTu3alius 3HaHWi: 'Y paBHeHUsl.
CucreMsbl ypaBHeHUI"

124

[MToBTOpEHMe, 00001IIeHNE,
cucTemarusanys 3HaHuu: "HepaBeHcTsa"

125

[ToBTOpeHue, 060011I€HNE,
cucTeMaTty3anus 3HaHuM: "HepaBeHcTBa"

126

[ToBTOpEHUE, 0600ITIEHNE,




cucTeMaTty3alus 3HaHu: "HepaBeHcTBa"

[ToBTOpEHMe, 00001IeHNE,

127 cucteMartr3anus 3HaHuu: "[IpousBogHas u 1
eé npuMeHeHue"
[TorTOpeHue, 060011IeHNE,
128 cucTeMarty3anus 3HaHu: "TIpousBogHas u 1
eé rpumeHeHue"
IToBTOpeHue, 06001IIeHNE,
129 cucTeMaTtu3anus 3HaHu: "TIpousBozHas U 1
eé ripumeHeHue"
[MToBTOpEHMe, 00001IIeHNE,
130 cucTeMaTtr3anus 3HaHUM: "VIHTerpasn u ero 1
rnpUuMeHeHue"
131 [TorTOpeHue, 060011IeHNE, 1
cucTeMaTty3anus 3HaHuu: "@yHKIun"
13 [ToBTOpEHMe, 06001TIEHNE, 1
cucTeMaTy3anus 3HaHuM: "@yHKIuu"
133 [TorTOpeHue, 060011IeHNE, 1
cucTeMaTty3anus 3HaHuu: "@yHKun"
134 WToroBast KOHTpPO/IbHasE paboTta 1 1
135 WToroBast KOHTpoJIbHasi paboTa 1 1
136 [ToBTOpEHMUE, 0606H.[€H1fe, 1
cucTeMaTu3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME







ITPOBEPSIEMBIE TPEBOBAHHSA K PE3Y/IbTATAM OCBOEHNA OCHOBHOI
OBPA30OBATEJ/IbHON ITPOT' PAMMBI

10 K/TIACC
Kop, .
IIpoBepsieMble NMpeAMEeTHHIE Pe3y/IbTaThl 0CBOEHHS OCHOBHOM
MPOBEPsSIEMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbI CPe/JHEero 00Iero 00pa3oBaHusA
pe3y/bTaTa
1 Uwucna v BBIYMC/IeHUS
11 OnepupoBaTh TOHSATHSIMU: PpalMOHA/bHOE U [IeHCTBUTETIbHOE YHCIIO,
) 00OBIKHOBEHHasI 1 IeCsITUUHast po0b, TIPOLIEHThI
1o BeimonHsaTe  apudMeTHyeckue — omepaldd € paldOHA/NbHBIMU U
' JIeNCTBUTETbHBIMU YHCTIAMA
13 BbInosiHATE MPUOIVKEHHBIE BBIYHMCIEHHS], UCITI0JIb3YsI TTPaBU/Ia OKPYTJ/IeHUs,
) Jlenathb MPUKUKY U OLIeHKY pe3yJibTaTa BbIUMC/IeHUH
OrnepupoBaTh TIOHATUSMU: CTeTeHb C IIeJIbIM Tl0Ka3aTesieM, CTaHAapTHas
14 dopma 3amucu [elCTBUTENLHOTO 4YKC/a, KOPeHb HaTypa/lbHOM CTereHu;
' WCTIONb30BaTh TMOAXOASAIIYI0 (OPMY 3aIliUCH AeUCTBUTE/NbHBIX YHCeN /IS
pelLleHust TPAKTUYeCKUX 3a/lau U TpeJCTaB/IeHus JaHHbIX
OmnepupoBaTh MOHATUSIMHU: CUHYC, KOCUHYC ¥ TaHTe€HC TIPOM3BO/ILHOTO YTJIa;
1.5 WCITIO/Ib30BaTh ~ 3alUCh  TIPOM3BOJIBHOTO  yryila  4epe3  oOpaTHbie
TPUTOHOMEeTpUYeCcKre QyHKIUN
2 YpaBHeHUs1 U HEpaBeHCTBa
OrnepupoBaTh MOHSATHUSIMU: TOXKIECTBO, ypaBHeHHEe, HePaBEHCTRBO, Iiefioe,
2.1 palMoHanbHoe, vppal[MoHaIbHOe ypaBHeHUe, HEPaBeHCTBO,
TPUTOHOMETPUUYECKOe YpaBHEHHE
59 BobirosiHsATE ipeoOpa3oBaHusi TPUTOHOMETPUUECKUX BbIDaKEHUN U pelliaTh
) TPUTOHOMETPUUECKHe YPaBHEHUS
BbirosiHsATE TIpeobpa3oBaHusl 1e/IbIX, Pal[MOHATBbHBIX W WpPpaIfUOHATbHBIX
2.3 BbID&)KEHUM U pelllaTb OCHOBHblEe TUMbl Le/bIX, paldOHANBHBIX U
VppalvoHa/IbHBIX YpaBHEHUM U HEPaBeHCTB
24 [IpuMeHSTb ypaBHEHWss M HepaBeHCTBA [Jis pelleHHWs MaTeMaTHueCKHX
) 3a/lau ¥ 3a/la4 U3 Pa3/InYHbIX 00/1aCTel HayKH M peabHOM >KU3HU
MogenupoBaTh peasibHble CUTYyal[dM Ha si3blke anreOphl, COCTABJSATh
2.5 BbIpa)KeHUS, YPaBHeHHs, HepaBeHCTBA I10 YCIOBHIO 3a/jaud, MCC/Ief0BaTh
MOCTPOEHHbIE MO/Ie/IN C MCII0/Ib30BaHUeM arlraparta anre0pbl
3 DyHKLMU U TpaQUKU
OnepupoBaTh MOHATUAME: (PYHKIUS, CrIocOObI 3aaHus GyHKIMH, 00/1aCTh
3.1 orpeZieieHUsi U MHOXKECTBO 3HaueHWM GyHKIUM, Tpaduk GyHKIUY,

B3alMHO obpaTHble QyHKLIUN




OHepI/IpOBaTb MOHATUSAMM: UYETHOCTh U HEUYETHOCTb (l)y'HKL[I/II/I, HYJ/IN

32 (hYHKIMM, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 VWcnonb3oBaTh rpaduku GyHKLUWHN /17151 pellieHus] ypaBHeHUM
34 CtpouTh U uuTaTh rpadvKu JUHENWHON (PYHKIMH, KBaJ[paTUUHON (YHKIIWU,
cTerneHHOM (YHKLIMHU C L|e/IbIM I0Ka3aTesieM
Wcnonb3oBaTh rpadvku ¢GyHKUUN [/ WCCIe[0BaHUsl TPOLECCOB U
3.5 3aBUCUMOCTEN TIpY peIlleHWH 3afiau W3 JIPYTUX yueOHbIX IPeJMeTOB U
peasibHOM »KU3HH, BbIpaXkaTb (hOPMYy/IaMU 3aBUCUMOCTH MeXXAY BeJIMYMHAMU
4 Hauana matemaTruyeckoro aHaamnsa
41 OrnepupoBaTh TMOHATUSIMU: TIOC/e[0BaTebHOCTh, apudMeTHyeckass U
' reoMeTpuuecKast porpeccuu
40 OnepupoBaTh TOHATUSIMU: OeCcKOHeuHO yObIBarolljasi TeoMeTpUyecKast
) rporpeccusi, cymma 6eCKOHeUHO yObIBatoIllel TeoMeTprUueCKOU Mporpeccruu
4.3 3aZiaBaTh TOC/IeJ0BaTeIbHOCTH PAa3/IMUHBIMU CITOCOOAMMU
44 Wcnonb3oBaTh CBOMCTBA MOC/€0OBaTebHOCTEM W TPOrpeccuu  Ajs
) pellieHus peasibHBIX 3a/jau NMPUK/IaJHOTO XapakTepa
5 MHoO>ecCTBa U JIorMKa
5.1 OrneprpoBaTh NOHATHUAMU: MHOXXeCTBO, OTlepaLiii HaJl MHOXKeCTBaMu
Wcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar /[Jisl  ONUCaHus
5.2 peastbHbIX TIPOLIeCCOB U sIBJIEHUH, TPU PeIlleHuH 3aJau U3 APYrux yueOHbIX
rpeJiMeToB
c3 OnepupoBaTh  TOHSATUSIMUA:  OMpeJe/ieHue,  TeopeMa,  CJIe[CTBUe,
Jl0Ka3aTenbCTBO
11 K/ZTIACC
Kop .
IIpoBepsieMble npeiMeTHbIE pe3y/IbTaTbl 0CBOEHNSI OCHOBHOM
NnpoBepsieMoro o
o0pa3oBaTe/IbHOM NMPOrpaMMbI Cpe/JHEero o01ero 00pa3oBaHusA
pe3yJ/bTara
1 Uucnia v BBIYKC/IEHUS
OnepupoBaTh TOHATUSMU: HATypa/JbHOE, L[efloe UKC/O0; MCIOIb30BaTh
1.1 MPU3HAKK [IeJIMMOCTU LieJIbIX UHKCeJ, pa3/io)keHHWe 4Yucla Ha MPOCThIe
MHOXXUTEU /151 PellieHus 3a,au
1.2 OrnepupoBaTh NMOHATHEM: CTelleHb C paljMOHa/IbHbIM [TI0Ka3aTesiemM
13 OnepupoBaTh MOHATUSMU: JIOrapuM urc/a, JecsiTUUHbIe U HaTypasbHble
) norapuQMel
2 YpaBHeHUs1 U HepaBeHCTBa
[lpumMeHSTb CBOKMCTBA CTemeHW [ TpeoOpa3oBaHUs  BbIpaYKeHUH,
2.1 OMepupoBaTh TOHSATHSIMA: TIOKa3aTeJbHOE YpaBHeHHWe W HepaBeHCTBO;

peiaTb OCHOBHBIE TUIIBI MTOKA3adTeJ/IbHBIX ypaBHEHI/Iﬁ N HepaBeHCTB




BeirosiHsaTe  mpeobpa3oBaHUs  BbIpaXKeHWH, COZIepKallux JiorapudMbl;

2.2 OTepypOBaTh TMOHSATUSIMU: JioTapudMHUUecKoe ypaBHEHHE U HepaBeHCTBO;
peliaTh OCHOBHBIE THITbI JIOTaPUPMUUECKUX YPABHEHUH U HEPABEHCTB
2.3 HaxoauThb pelilieHust TIPOCTENIINX TPUTOHOMETPHUECKUX HEPABEHCTB
OmnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHWHBIX ypaBHEHUHN U eé pellieHHe;
2.4 WCII0/1b30BaTh CUCTEMY JIMHEMHBIX YpaBHEHUH [jisl pellieHus paKTUYeCKUX
3a/1au
5c HaxouTh pellieHus: IPOCTEUIIINX CUCTEM U COBOKYITHOCTe! palliOHaIbHbBIX
' ypPaBHEHWI 1 HEPAaBeHCTB
MogenupoBaTh peajibHble CHUTYyal[dM Ha sI3blKe anreOpbl, COCTaB/IATh
2.6 BbID@)KEHUs, ypaBHEHUsI, HEPAaBeHCTBA U CUCTEMbI M0 YCJIOBUIO 3ajjauM,
HCCie[OBaTh MTOCTPOEHHbBIE MO/IE/TH C UCTIO/Tb30BaHUEM arlriapaTa ajareopbl
3 ®yHKIMY ¥ TpauKu
OnepupoBaTh TOHATUSAMH: TlepuoAnueckass (YHKLUs, TIPOMEKYTKH
31 MOHOTOHHOCTH (YHKIIUM, TOYKH SKCTpeMyMa (YHKI[UHM, HauOosbliee U
' HauMeHblllee 3HaueHWs (YHKIMM Ha TPOMEXYTKe; HMCII0/Ib30BaTh MX ISt
rccefoBaHusl GyHKLUWY, 3alaHHOU rpadKoM
OmnepupoBaTh TIOHATUSMU: TpaUKKU TOKa3aTeSbHOU, JorapudMUdIecko 1
3.2 TPUTOHOMETPUUYECKUX (YHKI[UHM; W300pakaTh HX Ha KOOPAMHATHOMW
TJIOCKOCTH M UCTIO/Th30BaTh /IJIS1 PEIIeHUs] ypaBHEHUM U HepaBeHCTB
33 M306paxkaTh Ha KOOPJUHATHOW TJIOCKOCTU TpadyKU JTMHEMHBIX YPaBHEHUM
' Y MCTI0/Tb30BaTh UX /IJIsl PellleHuUs] CUCTeMbI JIMHEHHBIX YPaBHEHUM
3.4 Wcnonb3oBaTh rpaduku GYHKIUN A UCCAeOBaHUS TPOLIECCOB U
) 3aBUCUMOCTeH U3 APYruX yueOHBIX JUCIUITIH
4 Hauana MmaTeMaTHuyeCKOro aHa/au3a
OmnepupoBaTh MOHATUSAMU: HerpepbiBHasA (PYHKILIMS, TIPOM3BOAHAs (HYHKIUH;
4.1 WCII0/Ib30BaTh reOMeTPUUYeCcKuil U (PU3NUeCKUM CMBIC/ TIPOU3BOJHOU AJist
peleHus 3a/jau
49 HaxoauTh  TMpoW3BOJHBIE  37eMeHTapHbIX  (DYHKUWN,  BBIUHCIATH
' TIPOM3BO/IHbIE CyMMBbI, [IPOU3BE/IeHUSs], UaCTHOTO (DYHKI[HI
Wcnonb3oBaTh  MPOU3BOAHYIO  [JiA  WCCAeOBaHUS  (QYHKUMKA  Ha
4.3 MOHOTOHHOCTh U 3KCTPEMYMBbI, TPUMEHSATh pe3yJbTaThbl WUCC/IeZ0OBAaHUS K
MOCTPOEHUI0 TpahUKoB
44 Vcnionb30BaTh TIPOM3BOAHYIO IJIs1 HAXOXKIEHHWS HAWIYUIero pelieHus B
) TIPUK/Ia/IHBIX, B TOM YKCJIe COLMaTbHO-9KOHOMUYeCKHX, 3a/jauax
45 OnepupoBaTh TOHATHSIMH: T[epBOOOpasHasi W MHTerpaj; IOHUMAaTh
) reoMeTpUuecKuii U GU3NUeCcKui CMbIC/I UHTerpajia
46 HaxoauTth riepBooOpa3Hbie 3jieMeHTapHbIX (PYHKIHM, BBIUUCISTh UHTETPas
) o ¢opmysne HetoToHa — JleiibHuLla
47 PemiaTh TIpUK/Ia/IHBIE 3a/lauM, B TOM YHC/Ie COIMATbHO-3KOHOMHUYECKOTO U

(bu3nyecKkoro xapakrepa, CpeZicTBaMU MaTeMaTUYeCKOro aHaim3a







ITPOBEPAEMBIE 3JIEMEHTDBI COJAEPKAHUSA

10 K/TIACC

IIpoBepsieMblii 3/1eMeHT Cojiep>KaHUA

Kopg
1 Uuca v BBIYMC/IeHUS
PaioHasnbHble  uncia.  OOLIKHOBEHHbIE U [IeCSITUUHBIE  /IDOOH,  TIPOIIEHTHI,
11 OeckoHeuHble repuoinyeckue 1pobu. ApudmMeTrueckre orepalyy C parjioOHaTbHBIMU
' yKcaaMu, Tipeobpa3oBaHus YMCIOBLIX BbIpa)keHui. [IpruMeHeHMe pobeil U MPOLIeHTOB
JJ151 pellieHyst IPUK/IaHbIX 3874 U3 pa3/IMUHbIX OTpac/el 3HaHWM U peasbHOW XKU3HU
[HeiicTBUTe/bHBIE uKMciia. PaljoHanbHbIe U MppalMOHA/IbHBIe uncia. ApudmMeTrueckrie
1.2 orepalyu C [JeHCTBUTeNbHBIMUA YucaaMu. [Ipub/vKEéHHBIe BBIUMC/IEHUS, TpPaBU/Ia
OKDYTJIEHUs], IPUKK/KA U OLIeHKA pe3y/ibTaTa BbIUMC/IeHUH
CreneHb C LiesbIM 1oKa3artesneM. CTaHzapTHast opMa 3amuicy JeiCTBUTeTbHOT0 UKCIa.
1.3 | Wcnonb3oBaHue moaxozsileii ¢hopMbl 3aMucU [eHCTBUTE/NbHBIX UKCes [/l pelleHus
MpaKTAYeCKUX 3a/lau Y Mpe/ICTaB/IeHUs JTaHHbIX
14 ApudmeTrueckuii KOpeHb HaTypalbHOW cTereHU. [leHcTBUS C apudMeTHYeCKUMU
' KODHSIMU HaTypasbHOM CTeleH!
15 CHHYC, KOCMHYC W TaHI€HC UHWC/I0BOTrO apryMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHreHC YMCJI0BOrO apryMeHTa
2 YpaBHeHUs1 1 HEpaBeHCTBA
2.1 ToxxzecTBa v TOXXJeCTBeHHbIe TIpeoOpa30BaHUs
59 [Tpeobpa3oBaHme TPUTOHOMETPUYECKUX BbIpaykeHH. OCHOBHbBIE TPUTOHOMETPUYeCKre
) bopMmyIbI
53 YpaBHeHUe, KopeHb YypaBHeHUs. HepaBeHCTBO, pellleHWe HepaBeHCTBa. Metoz
’ WUHTEPBAJIOB
2.4 PerieHune 1ie/bIX ¥ pOOHO-pALOHANTBHBIX YPABHEHHUH 1 HEPaBEeHCTB
2.5 PellleHre MppaljMOHA/IbHBIX YPaBHEHUHN U HePaBeHCTB
2.6 | Pemenue TpUroHOMeTpUUECKUX YPaBHEHUU
57 [IpriMeHeHVe ypaBHEHUI M HEPaBEHCTB K pelleHHI0 MaTeMaTU4yeCcKuX 3a/ay U 3aziau U3
' Pa3/IMYHBIX 00JIaCcTel HAyKW U peaibHOW JXKU3HU
3 OyHKUMY U TpadyKu
31 dynkuus, criocobbl 3asaHus (yHkuuM. ['paduk ¢dyHkimm. B3aumHO o0OpaTHBIE
| dyskim
39 O6nactb oripefiesieHUsi W MHOXeCTBO 3HaueHud QyHKuun. Hym  ¢dyHKOmu.
' [TpomMe)XyTKH 3HAaKOMOCTOSIHCTBA. YETHBIe M HEUBTHBIe (QYHKLUU
3.3 CrenieHHasi pyHKL[MsI C HaTypasbHbIM U LieJibiM ToKa3atesneM. Eé cBolicTBa U rpaduk.




CBolicTBa U rpadMK KOpPHS N-0i CTereHn
3.4 TpuroHomeTrpryeckass OKPY)KHOCTb, ONpeJie/ieHe TPUTOHOMeTpUUecKuX (GyHKLUN
' YKCJIOBOrO apryMeHTa
4 Hauasa MaTeMaTrueCckoro aHaausa
41 [MocnefoBaTenbHOCTH, CIOCOOBI  3a/jaHUsl  TIOC/IeZ0BaTeIbHOCTEH. MOHOTOHHBIE
' 10C/1eJ0BATe/IbHOCTH
Apudmernueckass ¥ TreoMeTpuyecKas Tporpeccuu. beckoHeuHO —yObIBaroIast
49 reomeTpuueckasi rporpeccus. Cymma OeCkOHeuHO yObIBarolljell TreoMeTpuuecKon
' riporpeccud. PopMysa CJI0XKHBIX IIPOLIEHTOB. Vcrosib30BaHWE TIPOrpeccuu [Jist
pellleHUs pea/IbHBIX 3a/ia4 IPUKJIaZHOrO Xapakrepa
5 MHo>ecTBa M JIOTMKa
MHoXeCTBO, orepaldd HaJi, MHO)KecTBamMu. [Iuarpammbl  Oiisepa — BenHa.
5.1 [IpumeHeHVie TeOpeTUKO-MHOKeCTBEHHOI'O arrapara /[yl OIKWCaHWS —peasibHbIX
TIPOLIECCOB U SIBJIEHUM, TIPY PeLIIeHUH 3aiay U3 PYTUX yueOHbBIX TIPeIMETOB
5.2 Ornipegenienue, TeopemMa, C/1e[ICTBUE, 0Ka3aTe/bCTBO
11 K/TACC
Kop IIpoBepsieMblii 3/IeMEeHT CO/iePKaHUsA
1 Uucna v BBIYMCIEHUS
1.1 HarypasbHble 1 njesible yncia. [IpU3sHaku 1e/IMMOCTH Lie/IbIX YUCeT
1.2 CreneHb C pallMOHaIbHBIM MoKa3aTeseM. CBOMCTBa CTerleH!
1.3 Jlorapudm uncna. [lecATHuyHbIe ¥ HaTypasbHble J0rapru(Mbl
2 YpaBHeHus1 1 HepaBeHCTBa
2.1 [Tpeobpa3oBaHue BbIpayKeHWH, COZepXKalliX J0rapuMbl
2.2 [Tpeobpa3oBaHue BbIpa)KeHUM, COZIep>KalliX CTeTleHU C paljioHa/IbHBIM TI0Ka3aTeneM
2.3 [Ipumeps! TPUTOHOMETPUYECKUX HepaBeHCTB
24 Iloka3aTesibHble ypaBHEHUs U HepaBeHCTBA
2.5 Jlorapugmuueckue ypaBHeHUs1 U HepaBeHCTBa
26 CucTeMbl IMHEMHBIX YpaBHeHU. PellleHre NpUK/IaZHbIX 33/1au C IOMOILLBbI0 CUCTEMBI
' JIMHENHBIX YpaBHEeHUH
2.7 CucreMsbl ¥ COBOKYITHOCTH PAaLlOHA/IBHBIX YPaBHEHHUH U HEpaBEHCTB
)8 [IpriMeHeHVe ypaBHEeHMI, CUCTeM U HEPABEHCTB K peIleHHI0 MaTeMaTUUeCcKUX 3ajau
' U 3a7lau U3 pa3/MyHbIX 00/1acTeit HayKU U peaslbHOM KU3HU
3 OyHKLIMY U TpadyKu
Oyukuysa. [lepuoguueckue GyHKIUU. [IpoMeXyTKM MOHOTOHHOCTU —(DYHKLIMM.
3.1 MakcuMymMbl ¥ MUHUMYMbI GyHKUMUA. Haubosblllee ¥ HavMeHbIllee 3HaueHHe
(YHKIIMM Ha IPOMEXKYTKe
3.2 TpuroHomeTtpryeckue GyHKLIMH, UX CBOMCTBA U rpa(UKu




3.3 [TokaszarenbHasa u Jorapu@muueckas (pyHKLMY, UX CBOMCTBA U IpavKu
3.4 Vcnionb3oBaHue rpadykoB (GYHKLMI [7151 pellieHUs] ypaBHEeHUH U IMHEUHBIX CUCTeM
Ncnonb3oBanue rpadykoB (pyHKLMH A1 UCCeI0BaHus TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpble BO3HHMKAlOT TIpU pelleHWuH 3afiau U3 JAPYrux yueOHbIX TIpeAMeTOB U
peanbHOU )KU3HU
4 Hauasna maTemaTnyeckoro aHanusa
4.1 HenpepsiBHble QpyHKI[MK. MeTos MHTepBasoB /1J1s pellleHrs] HepaBeHCTB
4.2 [MpousBoaHasi hyHKLMU. ['eomMeTpruecKkuii U pu3nUeCKuii CMbIC/ TIPOU3BOAHOM
43 [MpousBogHble 371eMeHTapHbIX (QYHKLUI. DPOpMy/bl HaXOXK[eHUs MPOU3BOJHOMN
' CYMMBI, IPOW3Be/|eHUs U YaCTHOTO (QYHKLMI
[lpriMeHeHre TIDOM3BOAHOW K WCCAe[OBaHWI0 (YHKLUMKA Ha MOHOTOHHOCTb H
4.4 3KCTpemMyMbl. HaxoskzeHre HavbOJbIIero ¥ HauMeHbILero 3HaueHus GyHKIUM Ha
OTpe3sKe
[IpriMeHeHrie TPOM3BOAHOM [/l HAXOXK/JI€HMSI HAaWIYULIero pelleHusl B MPUKJIaJHbIX
4.5 3ajlayax, [Jsi Ofpejie/ieHusi CKOpPOCTH TIpoliecca, 3a/laHHOro (opMysion uau
rpaduKoM
4.6 [TepBooOpa3Has. Tabnuija mepeoobpa3HbIX
47 WHTerpan, ero reoMeTpuueckuii ¥ ¢pu3nMUecKuii CMbIC/I. BeluncieHre uHTerpana o

dopmyne HetoToHa — JleliOHMIIA




ITPOBEPSAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJ/IbTATAM
OCBOEHNA OCHOBHOU OGPA30BATEJ/IbHOM ITPOT'PAMMBI CPEJJHET O
OBILIEI'O OBPA3OBAHUA

Kopg,
MPOBePsIEMOro
TpeOoOBaHUS

IIpoBepsieMbie TPeOOBaHNS K MPeAMETHBIM pe3y/IbTaTaM 0CBOeHHsI
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl CpeiHero oo1ero
o0pa3oBaHus

Bnasenue MerojamMu /[lOKa3aTeslbCTB, aArOpPMTMaMU peLleHHsl 3a7au;
yMeHue (QOpMy/nIMpoBaTh M ONEpUpOBaTh TMOHATUSAMU: OIpefeeHue,
aKkcuoMma, TeopeMa, CJ/le[CTBUe, CBOWCTBO, IPHU3HAK, [O0Ka3aTelbCTBO,
paBHOCU/IbHbIE (DOPMYJ/IMPOBKH; MPUMEHSTh UX; YMeHHe (OpMYy/IHMpOBaTh
oOpaTHOe ¥ TIPOTHBOIOJIO)KHOE YTBEP)KAEHWe, TPHUBOAWUTH TNPUMEPHI U
KOHTDPIIDUMEpPHI, HCII0/b30BaTh MeTOJ, MaTeMaTH4eCcKOoW HWHAYKLWY;
TIPOBO/IUTH /l0Ka3aTesbHbIe PaCcCY K/ eHUs TIPU pellleHnH 3a7iay, OLleHUBaTh
JIOTUYECKYI0  TIPaBW/IBHOCTb  PacCy)K/JeHHH; yMeHHe OIepupoBaTh
TIOHSITUSIMU: MHOJKECTBO, TTOJJMHOXKECTBO, OIepaljiy HaJ, MHO)KeCTBaMU;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKeCTBEHHBIN  ammapaT — [Jjisl
OTMCaHUsl PeasibHbIX TPOLIECCOB U SIBJIEHUM U MPU pellleHuu 3a/ad, B TOM
Yuc/e U3 Jpyrux yueOHBIX MpeMeTOB; yMeHHe OIepUpOBaTh MOHITUSMHU:
rpad, cBsi3HbIN Tpad, JepeBo, LMK/, rpad Ha TJIOCKOCTH; YMeHHe 3a/laBaTh
Y OTHMChIBaTh rpadbl pa3MYHbIMUA CriocobamMu; MCI0/Ib30BaTh rpadsl npu

pellieHnH 3a7iau

YMeHHe omnepupoBaTh TMOHATHSIMU: HATypa/bHOE YKC/IO, LieJioe YMCIIO,
CTereHb C LieJibIM ToKa3aTesieM, KOpeHb HaTypabHOMN CTereHu, CTereHb C
palMoHaIbHbIM TI0Ka3aTesieM, CTeleHb C /1elCTBUTEebHBIM TOKa3aTeseM,
jorapum uucaa, CUHYC, KOCHMHYC U TaHTeHC IIPOM3BOJBHOIO UMCIa,
OCTaTOK M0 MOAY/I, palMOHaJbHOE YMC/IO, WppalMOHaJbHOe YHCJIO,
MHO>KeCTBAa HaTypa/bHbIX, Le/bIX, palHdOHA/NbHBIX, JAEeNUCTBUTETbHBIX
yuces; yMeHUe UCII0/1b30BaTh MPU3HAKHU Je/TMMOCTH, HAaUMeHbLINN 00111
JleliTesib M HauMeHblllee o00lllee KpaTHOe, anropuT™M EBkivga mpu
pellleHnM 3a/lau; 3HAKOMCTBO C Pa3/IMYHbIMU MO3UL[MOHHBIMUA CHUCTEMaMU
CUMCJIeHUsI; YMeHHe BBITIO/THITh BbIUMC/IeHHEe 3HaUeHUM U nmpeobpa3oBaHUst
BBID@)KEHUM CO CTereHsIMH W Jiorapudmamu, rpeobpa3oBaHusi ApoOHO-
pal[MOHA/NIbHBIX  BBIP@&)KEHWW; YMEHHe  OINepupoBaTb  MOHSTUSIMU:
1oCc/e/l0BaTe/IbHOCTh, apumMeTHUeckass IpOrpeccusi, TIeoMeTpuyecKas

nporpeccusi, OeckoHeuHO yObIBaroIlas TreoMeTpuyecKasi TPOrpeccHs;




yMeHHe 3a/laBaThb I10C/IelOBaTe/IbHOCTH, B TOM UHWC/Ie C IIOMOILbIO
PeKYppPeHTHBIX (JOpMYJ; yMeHUe OTNepUpOBaTh MOHSATHUSIMU: KOMILIEKCHOe
YUC/I0, COMNpPSDKEHHbIE KOMIUIEKCHBIE UHWCJa, MOAY/JAb W apryMeHT
KOMIJIEKCHOTO  uMC/Ja, (opMa  3anyMChd  KOMIUIEKCHBIX  UYKCesl
(reomeTpuueckasl, TPUIOHOMeTpUUECKass U ajreOpauyeckasl); yYMeTb
TPOM3BOJUTL apudmeThueckrde [eHCTBUS C KOMIUIEKCHBIMU UKCIaMU;
TPYUBOJUTH TIPUMeEpPBI UCI0J/Ib30BaHUSI KOMILIEKCHBIX UYMCeJI; OrlepupoBaTh
MOHATUSIMU:  MaTpulla 2X2 U 3X3, oOrnpeje/vre/lb  MaTpULIbI,

reoMeTpUUeCKHil CMBIC/T OTIpe/ie/TuTeIs

YMeHue omepupoBaTh IOHSATUSIMU: pallMOHa/lbHble, MppalOHa/bHbIE,
roKasaresbHble, CTeleHHble, JjorapubmMuueckue, TPUTOHOMETPUUECKHe
ypaBHEHUSI W HepaBeHCTBa, WX CUCTEMbl; yMeHHe OIepupoBaTh
TIOHSATUSIMU: TOXKJECTBO, TOX/ECTBeHHOe TpeoOpa3oBaHUe, ypaBHeHUe,
HEPaBeHCTBO, CHCTEMa YypaBHEHWM W HEpPaBeHCTB, PaBHOCUIBHOCTb
ypaBHEHMWM, HepaBeHCTB U CUCTeM; YMeHHe pellaTb ypaBHEHUs,
HepaBeHCTBA U CUCTeMbl C TIOMOILbIO pa3/IMYHbIX TPUEMOB; pellaTh
ypaBHeHUsl, HepaBeHCTBA M CHUCTeMbl C I[lapaMeTpOM; TIPUMEHSTb
YpaBHEHUs], HEPABEHCTBA, UX CUCTEMbI AJsi pelleHus] MaTeMaTHU4eCKHX

3a/lay 1 3a/1a4 U3 Pa3/IMYHbIX 00/1acTeil HAyKH U peasbHOM KU3HU

YMeHue orepupoBaTh TOHATUSAMU: (PYHKUUSA, UETHOCTb (YHKIUH,
MepUOANYHOCTh (GYHKIMM, OrPaHUYEHHOCTb (DYHKI[MM, MOHOTOHHOCTb
byHKIMY, KCTpeMyM (YHKI[UHM, HauOoJblllee W HavMeHbIIee 3HaueHUs
GyHKIIMM Ha TIPOMEXYTKe, HerpepbiBHasi (yHKLUS, aCUMIITOTHI rpaduka
GyHKUMH, TepBasi U BTOpasl MPOM3BOJHAas (YHKLMM, reOMeTpUYecKuil 1
bu3nuecKuii CMBICT TIPOM3BOAHOMN, TiepBoOOpa3Hasi, Orpe/enéHHbIN
VHTerpaja; yMeHWe HaxOJWTb aCUMIMTOThI rpaduka (YHKLUH; yMeHHe
BbIUMC/ISITH ~ [POU3BOJHbIE  CYMMbl, TPOM3BEJEHMUSsI, UYaCTHOIO U
KOMITO3ULIMM (DYHKL[MIM, HaxOJUTb ypaBHeHHe KacaTeJbHOM K TIpauKy
GyHKLMY; yMeHMe HaXOJUTb IPOM3BOJHbIE 3/ieMEeHTapHbIX (YHKLMMA;
yMeHHe WCII0/Ib30BaTh TPOM3BOJHYIO [JIg HCC/IefoBaHUS  (DYHKLIUH,
HaXO/[UTh HawbOJ/bIIMe W HaWMeHbIIMe 3HaueHus (YHKIUN; CTPOUTH
rpadyku MHOTOUJIEHOB C MCIIO/b30BaHWEM arraparta MaTeMaTUuecKoro
aHa/iv3a; TIPUMEHSTb TPOU3BOAHYIO [I/Il HaXOXKAEHWs HaWIyulllero
pellieHUs B TIPUK/IA[HBIX, B TOM YHKCJEe COLMaTbHO-9KOHOMUYECKUX U
bu3nyeCcKUx 3aZiauax; HaXOAUTh TUIOMIAAU U O0O0BEMBI (PUTYD C TTOMOIIBIO

HWHTEerpasia; IpUBOAWUTE IIpPUMEpPbl MATeEMATHUUECKOro MOAe/IMPOBaHUA C




MoMoIIbI0 AuddhepeHIMaTbHbIX YpaBHEeHU N

YMeHue orneprupoBaTh MOHATUAMU: TpaduK PyHKIMU, oOpaTHast GyHKLKS,
KOMMO3uLusi (PyHKIMM, J/MHelHass (YyHKUWs, KBajpaThyHas (GYyHKLWS,
pauyoHanbHast (QyHKIMS, cTeneHHass (YHKIMs, TPUTOHOMeTpUUecKue
¢yHKIMM, oOpaTHbIe TPUTOHOMETpUUecKhe (YHKLUM, TIOKa3aTe/lbHas U
norapupmuueckasi (yHKLUMH; yMeHUe CTPOUTh TpaduKd H3yYeHHbIX
¢GyHKOMKA,  BBINIOMHATH  TipeoOpa3oBaHuss — rpaduKoB  (YHKIIWH,
WCI0/1b30BaTh TpadvKu Jjisi U3yueHUs! MPOLeCCOB U 3aBUCUMOCTeH, Mpu
pellieHny 3a/lay W3 JIPYTUX yueOHBIX TPeJIMETOB W 3aJau W3 peabHOMN
JKU3HHM; BbIpaKaTb (oOpMy/aMy 3aBUCMMOCTA MeEXJy BeIUUYMHaAMUY;
WCII0/Ib30BaTh CBOWMCTBA W rpaduku (QYHKLUN [Jis pellleHus] YpaBHEeHUM,
HEpaBeHCTB M 3a/lay C T[apaMmeTpamMu; u300pakaTb Ha KOOPAMHATHOM

IIJIOCKOCTHU MHO>KeCTBa pEI.LIEHI/Iﬁ ypaBHEHHﬁ, HEepaBeHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBble 3aJjaud pas3HbIX THIOB (B TOM YMC/e Ha
TIPOLIEHTHI, /I0Id M 4acTW, Ha JBWXKeHHe, paboOTy, CTOMMOCTb TOBAapOB U
YCJIyT, HaJIOTH, 3afiaudl U3 00/1aCTy yrpaB/eHUs JIMYHBIMH M CeMeHHBIMU
¢uHaHCaMK); COCTaBJSITh BbIpa)KEHUsl, ypaBHEHHUsl, HepaBeHCTBA M UX
CUCTeMBbl IO YCJOBHUIO 3a/aud, UCC/IefloBaThb II0JlyuYeHHOe pelleHue U
OL|eHMBaTh TPaBAOMNOAOOHOCTE pe3y/bTaTOB; YMeHHe MO/ e/TUpOBaTh
peasibHble CUTyalldd Ha $3bIKe MaTeMaTHKH; COCTaB/ATh BbIpa)KeHUs,
ypaBHeHUs], HepaBeHCTBAa M UX CUCTeMBI 110 YCJIOBHIO 3a/laud, UCC/1e[|0BaTh
TIOCTPOEHHblE ~ MOZeNM C  WCIOJb30BaHWEM  ammapara — aireOphl,

VHTepIIpeTUPOBATh MOTYYeHHbIN pe3yibTar

YMeHue onepupoBaTh MOHATUSMU: CpejHee apupMeTHUecKoe, MeJuaHa,
HauboJsiblllee ¥ HaUMeHbIllee 3HaUeHusi, pa3Max, JAUCIepCHsi, CTaHAapTHOe
OTK/IOHEHWe 4YKCI0BOro Habopa; ymeHue W3B/eKaTb, WUHTEPIIPETUPOBATh
MH(OopMalMo, TIpe/iCTaB/eHHYI0 B Tab/uliax, Ha Auarpammax, rpagukax,
OTpa’Karolllyl0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM; Mpe/CTaB/IsATh
vHpOpMaIMI0 C TIOMOMIbIO Tab/MWI] W JAWarpaMM; KCC/IeI0BaTh
CTaTUCTUYECKUe [JaHHble, B TOM UHCJe C TpUMeHeHHeM Trpaduueckux
METO/IOB U 3/IeKTPOHHBIX CPeZCTB; rpadpuueckyd MCC/ieoBaTb COBMECTHbIE

HabJTFOZIeHHsT C TIOMOIIIBIO JUarpaMM pacCerBaHUs ¥ TMHEWHOUW perpeccuu

YMeHue oOrepupoBaTh TMOHSITUSIMU: C/IyUYaliHBIM OMBIT M Coy4ailiHOe
coObITHe, BEPOSITHOCTb C/AyyallHOTO COOBITHS; yMeHHe BbIUMC/ISTh

BEPOATHOCTb C MCIOJb30BaHUEM TrpaduueckKux METOJO0B; TMPUMEHSTh




dbopMy/bl CNOXKeHUsT W YMHOXKeHUsI BeposSiTHOCTel, ¢hopMmyny ToJ/HON
BepOSITHOCTH, opMyny BepHysm, KoMOMHaTOpHBIe (akThl U (OPMYJIBI;
OlLIEHHMBaTh BEPOSITHOCTH peasibHbIX COOBITUI; yMeHHe OIepUpOBaTh
MOHATUSIMM:  C/Ty4yaiiHasi BeJMUMHA, pacripejie/ieHe BepPOSTHOCTeM,
MaTeMaTHUeCcKoe OyKH/IaHWe, [AWUCTIePCUs W CTaHJapTHOe OTK/IOHeHHe
cnydyaiiHOM  BeJMuMHbL, GYHKIUM  pacripefiejieHuss W TUIOTHOCTH
PaBHOMEPHOTr0, M0Ka3aTeJbHOTO0 ¥ HOPMa/IbHOT'O PacIipe/ie/ieHuil; yMeHue
WCII0/Ib30BaTh CBOMCTBA M3y4YeHHBIX pacripe/ie/ieHU Jjisi pellieHus 3a/1ay;
3HAKOMCTBO C TIOHATHUSIMH: 3aKOH OOJIBIIIUX YKCeN, METO/bI BEIOOPOUHBIX
WCC/IeIOBAaHUM; yMeHWe TPUBOAUTb TIPUMEDHI TIPOSIBJIEHUs] 3aKOHA
OoMbIIMX uYKCel B TPUPOJHBIX W OOIIECTBEHHBIX SIBJIEHUSIX; yMEHHe
OTepUpOBaTh TIOHATUSIMU: COUeTaHHe, TepecTaHOBKa, YWCI0 COUeTaHHUH,
YUC/0  TIepecTaHoBoK; OwHoOM  HpIOTOHA; yMeHWe  TPUMEHSITh
KOMOMHATOPHbIe (paKThl U PACCYXKAEHUs [J/isI pellleHus 3ajiau; OLleHWBaTh
BePOSITHOCTH peasibHbIX COOBITHI; COCTaB/IATh BEPOSITHOCTHYIO MOJie/b U

HWHTEPIPETUPOBATH HOHWEHHLIFI pe3yjabTaT

YMeHue orepupoBaThb TOHSTUSIMUA: TOYKa, TMpsiMasi, TIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiy4, BeJIMUMHA yTJia, IVIOCKAW YroJi, BYTPaHHbIN
yroJ1, TPEXTPaHHbIA YTOJI, CKpeLIMBarolIyecs MpsiMble, TapaiieslbHOCTb U
TMepreH/IUKY/ISPHOCTh TPSMbIX W TJIOCKOCTeM, Yroa MeXAY TMPsSMbIMHU,
yron MeXAy TpsMONW U TIUIOCKOCTBIO, YroJ MeXAY TJIOCKOCTSIMU,
paccTosiHie OT TOUKM [0 TUIOCKOCTH, PacCTOSIHUE MeXIy TMpPsSMbIMHU,
paccTosiHie MeXKAy IJIOCKOCTSIMH; YMeHHe HCII0/1b30BaTh IPU pelleHUd
33/lay U3yuyeHHble (DaKTbl U TEOpPEMbI IJIAHUMETPUH; YMEeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKpYJKAlOIL[er0 MHpPa; CTPOUTh MaTeMaTHuecKue
MOZle/Id C TIOMOLIbI0 TeOMeTpUYEeCKUX TOHATHM M BeJMYMH, pellaTh

CBsAA3dHHbIE€ C HUMU IMPAKTUYECKHUE 3aJd4YN
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YMeHHWe omepvpoBaTh TMOHATHSIMU: TUIOL[AAb (GUTYphl, 00BEM (UrYpHI,
MHOTOTPaHHMK, NpPaBUIbHBbIM MHOIOTPaHHMK, CeueHue MHOIOrpaHHHKA,
Ky0, Tmapasienenures, Tpu3Ma, NHpaMHzAa, (uUrypa U TIOBEPXHOCThb
BpallleHUs, LWIMHAD, KOHYC, 1iap, cdepa, maomans chepsl, IUIOWAAb
TIOBEPXHOCTH TIMPAMU/bI, TIPU3Mbl, KOHYyCa, LWIWHAPA, O0BEM KyOa,
NIPSIMOYTO/IbHOTO ~ Mapasijiefieniune/ia, MUpaMU/bl, TPU3MbI, LIAIMHJPA,
KOHyCa, I1apa, pa3BépTKa IOBEPXHOCTH, CeueHWss KOHyca U LWIMHAPA,
napasleflbHble OCH WIA OCHOBAaHHIO, CeueHHe Iapa, IJIOCKOCTb,

Kacawomasicsa cdeppl, LWIUHJPA, KOHyCAa; yMEHHEe CTPOUTh CeueHHUe




MHOTOrpaHHHWKa, W300pa)kaTh MHOTOIDaHHUKH, (GUTypbl U TOBEPXHOCTH
BpallleHus], UX CeueHHsl, B TOM UMCJie C TIOMOILbIO 3/IeKTPOHHBIX CPe/iCTB;
yMeHHe TPUMEHSITb CBOMCTBAa reOMeTpUYeCKHUX (PUryp, CaMOCTOSITeTbHO
(dhopmynupoBaTh OrpefesieHus: U3ydyaeMbiX (DUTyp, BbIIBUTaTh TMIIOTE3bI O
CBOWCTBaX M TIpU3HAKAX T'eOMETPHUUECKUX (Uryp, OOOCHOBBIBATH WJ/IH
orpoBepraThb HX; yMeHHe T[POBOJUTh KaacCUPUKaluio ¢GuUryp 1o
Pa3/IMUHbIM TPHU3HAKaM, BBITIOJHATL HEOOXOAMMbIe [[OTIOIHUTE/TbHBIE

TIOCTPOEHUS
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YMeHUe OMepupoBaTh TOHSATHSMH: [BIWKEHHE B  TIPOCTPAHCTBE,
TrapasuiesibHbI [epeH0C, CUMMETpHUsSl Ha TJIOCKOCTH U B TIPOCTPAHCTBeE,
TOBOPOT, TpeoOpa3oBaHWe MoA00us, T0/00HBIe (UTYpBI; yMeHHe
pacrio3HaBaTb paBHbIE U TOAOOHBIE (UIYPH, B TOM 4YWC/ie B TIPUPOJE,
WCKYCCTBe, apXUTeKType; HCII0/b30BaTh reOMeTpHUeCKHe OTHOLIEeHUs TIPU
pellleHWH 3afay; HaXOAWTb TeoMeTpUYeckve BeIWYWHbI (AMHA, YToJ,
TUIOIIa/ib, 00BEM) TIPH PELIeHKH 3a/jau U3 JPYrUx yueOHbIX MPeAMETOB U
W3 peasbHOW >KU3HH, YMEHHE BBIUHC/ISTH T'€OMETPUUYECKHE BeUUNHBI
(anvHa, yros, TUIOLIaAb, OOBEM, TUIOMIAZbL TIOBEPXHOCTH), HWCIIO/IB3YS
u3ydeHHble (OPMysbI M METO[bl, B TOM UHCJIE: IUIOIA/b MOBEPXHOCTU
NMpPaMU/bl, TIPU3MBI, KOHYCQ, LIM/IMHApPA, TUIOW@As cdepbl; 00bEM Ky0a,
NPSIMOYTOJIBHOTO  Mapasule/ienuIiesia, TMUPAMU/bBI, TIPU3MbL, LIMH/PA,

KOHYCa, 11apa; yMeHHe HaX0/IUTh OTHOLLIeHHe 00bEMOB MOAO0OHBIX GUTYp
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YMeHuve ornepupoBaTh MOHATHUSMU: NPSMOYIO/bHAasi CUCTeMa KOOpJMWHAT,
BEKTOp, KOOpJMHAaThbl TOYKH, KOODJWHAaTbl BEKTOpa, CyMMa BEKTODOB,
Npou3BeJileHe BeKTOpa Ha UMC/IO, pas3/io)keHHWe BeKTopa Io 6asucy,
CKa/lsipHOe [pOM3BeJleHHe, BeKTOPHOe IIpOM3BeJileHHe, Yrojl MexXay
BEKTOPAMH; yMeHHe MCI0/b30BaThb BEKTOPDHbIM U KOOPAWHATHBIA METO[,

AJId pelieHud reoMeTpruueCKrX 3a4d4 U 3a[id4 Jpyrux y"—IE6HbIX rnpeamMeToB
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YMeHMe BbIOMpPATh TIOAXOASIINA METO, [I/isl pellieHUs 3afiaurl; TIOHUMaHKe
3HAUMMOCTA MaTeMaTHKH B W3yUYeHWH TIPUPOAHBIX U O0OI[eCTBEHHBIX
NIPOLIECCOB U sIBJIEHWM; yMeHHe pacIio3HaBaTb IPOSIB/IeHHE 3aKOHOB
MaTeMaTHK{ B MCKYCCTBe, yMeHHe MPUBOUTH IIPUMepbl MaTeMaThyeCKUX

OTKPBITUM POCCUKMCKOU U MUPOBOM MaTeMaTUUeCKOW HayKu




INHEPEYEHD 3JIEMEHTOB COJEPXXAHUNSA, IIPOBEPAEMbIX HA EI'D I10
MATEMATHUKE

Kopg IIpoBepsieMbIii 3/IeMEHT COfiePXKaHUs
1 Uucna v BBIYMC/IeHUS
1.1 HatypasnbHble 1 njesible yncsia. [IpusHaku 1eIMMOCTH Lie/IbIX YUCesT
19 PaioHanbHble  urcna. OOBIKHOBEeHHbIe U JeCSITUUHbIE JIpOOW, TIPOLIEHTHI,
' OecKoHeuHbIe TIepUOANUeCKUe APOOU
13 ApudmeTrueckuii KOpeHb HaTypa/ibHOW cTereHU. JleMcTBUsI C apu(pMeTHUeCKUMU
' KODHSIMU HaTypasbHOI CTeleHu
14 CrerieHsb C 1ie/ibIM MoKa3aTtesieM. CTerneHb C palliOHaIbHBIM MoKa3areseM. CBOMCTBa
' CTereHu
L5 CrHyC, KOCMHYC ¥ TaHIeHC UHWC/I0BOrO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHreHC YMC/I0BOIO apryMeHTa
1.6 Jlorapugm uucia. JlecaTuuHble ¥ HaTypaslbHble JI0rapu(Mbl
HeticTBuTenibHble uMc/ia. ApudmeTuyeckde orepaldd C J1elCTBUTe/IbHbIMU
1.7 yrcnamu. [IpubnkéHHbIe BBIYMC/IEHNS, IPaBUIa OKPYT/IeHHs], IPUKKU/IKA U OL[eHKa
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CUCTEMA OIEHKH JOCTHKEHUSA OBYYAIOIIUMUCS IIVTAHUPYEMBIX
PE3YJIbTATOB OCBOEHHUSA OBPA3OBATEJIBHBIX IIPOI'PAMM HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA
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