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I[TOACHUTEJIbBHAA 3AIIMCKA

YuebHbIl Kypc «Asirebpa 1 Hauama MaTeMaTH4eCKOro aHa/Iu3a» SIB/ISIeTCSI OIHUM U3 Hanbosiee
3HAUYMMBIX B IIpOrpaMMe cpefiHero o61ero o6pa3oBaHusl, TOCKOJIBKY, C OHOM CTOPOHBI, OH
obecrieunBaeT UHCTPYMEHTAIBHYO 0a3y /s U3yUeHHsl BCeX eCTeCTBEHHO-HayUHbIX KYPCOB, a C
JPYTOi CTOPOHBI, (POPMHUPYET JIOTUYeCKOe ¥ abCTPAKTHOE MBIIIIeHWEe 00yUarolMXCsl Ha YPOBHe,
HeoOX0MMOM [IJ1s1 0CBOeHUsI UH(OPMATHKH, 0011e CTBO3HAHUSI, ICTOPUU, CJIOBECHOCTU U APYTUX
OUCHUIUTHH. B pamKax faHHOro yueGHOro Kypca o0ydJarolyecst OB/Ia/ieBaloT YHUBEPCaIbHbIM
S3bIKOM COBPEMEHHOW HayKH, KOTopast )OPMY/IMpyeT CBOM JOCTKEHHUsS B MaTeMaThueckoi opme.
YuebHbI Kypc anreOpbl 1 Haual MaTeMaTUdeCKOTo aHalu3a 3aK/1afiblBaeT OCHOBY /ISl YCITEITHOTO
OBJIa/IeHs 3aKOHAMU (PU3UKH, XUMUH, OUOIOTHH, TOHMMaHHUST OCHOBHBIX TeH/AEHLIUHM Pa3BUTHS
9KOHOMUKH U 0011[e CTBEHHOH YKU3HU, TO3BOJISIET OPUEHTHUPOBAThCSI B COBPEMEHHBIX 1IM(PPOBBIX U
KOMITBEOTEPHBIX TeXHOJIOTUSIX, YBEPEHHO UCTI0/b30BaTh UX IS la/bHelIero o6pa3oBaHus 1 B
TIOBCEeTHEBHOM >XU3HU. B TO >ke BpeMs OB/aJieHre abCTPaKTHBIMU U JIOTUYECKH CTPOTMMU
KOHCTPYKLIUSIMU anreOpbl U MaTeMaTHUYeCKOT0 aHaIni3a pa3BUBaeT YMeHUEe HaXO[UTh
3aKOHOMEPHOCTH, 000CHOBBIBAaTh UICTUHHOCTB, [IOKA3bIBaTh YTBEPK/AEHUS C TIOMOIIbI0 UHAYKIIUN U
paccyxzaTh JelyKTUBHO, UCTIONb30BaTh 0000I1IeHre 1 KOHKPeTHU3all1io, abcTparupoBaHue u
aHasIoruio, GopMHpyeT KpeaTUBHOE U KDUTUYECKOEe MBIILIIEHHE.

B xope u3yueHus yueOGHOro Kypca «Asnrebpa v Haua/la MaTeMaTHUeCKOTO aHajiu3a» 00yJaroIiyecs
TIO/TyYaroT HOBBIM OTTBIT PelleHus MPUKJIaJIHBIX 3a/lad, CAMOCTOSITE/TBHOTO TIOCTPOEHUST
MaTeMaTHueCcKUX MojieJield peasibHbIX CUTYaLWi, MHTePIpeTaLyy TOTyYeHHbIX PelleHuH,
3HAKOMSTCS C TIPUMEPAMU MaTeMaTHUeCKUX 3aKOHOMEPHOCTeH B MIPUpPO/ie, HAYKe U UCKYCCTBE, C
BBIJAIOLIMIMHUCS MaTeMaTHueCKUMHY OTKPBITHUSIMUA U X aBTOPaMU.

YueOHbIN Kypc 00/1a/jaeT 3HAUMTETbHBIM BOCITUTATE/TBHBIM TTOTEHI[AA/IOM, KOTODBINA peannu3yeTcs
Kak uepe3 yueOHbIN MaTepuaJl, ClIoCOOCTBYIOIINI () OPMUPOBAHUIO HAYYHOTO MUPOBO33PEeHUS, TaK U
yepe3 crieliMpUKy YUeOHOU JeAaTeTbHOCTH, TpeOyIoIel Mpoj0/KUTeTbHONM KOHLIEHTPaL|
BHMMaHWsI, CAMOCTOSITE/TBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MTO/TyYeHHbIN pe3y/IbTar.

B ocHoBe MeTouKM 00yueHus anrebpe ¥ HayasaM MaTeMaTHUeCKoro aHa/Iu3a JIeKUT
JiesTeIbHOCTHBIN TIPUHLIUT 00yUeHusl.

B cTpykType yuebHOTO Kypca «Anrebpa ¥ Hayajla MaTeMaTUueCKOrO aHaiu3a» BbIIe/IeHbI
CIeyIoIIMe cofiepyKaTeTbHO-MeToAuecKe TUHAN: «Hucsia v BeIYUcaeHus», « PyHKIUA 1
rpaduKm», «YpaBHeHUs1 U HepaBeHCTBa», «Hauasia MaTemMaTHueCKoro aHamm3a», « MHOXeCTBa U
JIOTHKa». Bce 0CHOBHBIE CO/lepKaTeIbHO-MeTOANYECKIe JIMHAU U3YYaloTCsl Ha MPOTSHKEHUH JIBYX
net obyueHusi Ha ypoBHe cpefHero o61ero o6pa3oBaHusi, eCTeCTBEHHO JJOTIONHSIS APYT pyra U
TIOCTENeHHO HaChIMasich HOBLIMY TeMaMH | pa3zesiaMu. [IaHHbINA yueOHbIA KypC SBISeTCS
WHTETPAaTUBHBIM, TIOCKOJIbKY 00BeIUHSIET B cebe cofiepKaHue HeCKOJTbKUX MaTeMaTHie CKUX
JUCIUTUTHH, TaKUX KaK anredpa, TPUrOHOMETpHSsI, MaTeMaTHueCKUl aHa/Ii3, TeOPUsl MHOKECTB,
MaTeMaTHuecKasi JIoTHKa U fpyrue. [To Mepe Toro kak obydarorijiiecsi OB/a/ieBaroT BCé Gosiee
IIMPOKUM MaTeMaTH4eCKUM arfapaToM, y HUX M0C/IeA0BaTelbHO (JOPMUPYETCS U
COBEpILIEHCTBYETCS yMEHUEe CTPOUTh MaTeMaTUUYeCKyr0 MO/Ie/Tb PeabHOM CUTYyal[iu, TPUMEHSITh
3HaHWUsl, TIOJTyYeHHBIe TIPU U3yUeHUH yueOHOTr0 Kypca, [i/Isl PelleHUs] CAMOCTOSITeTbHO
copMy/TMpOBaHHOM MaTeMaTHUeCKOU 3a/lauu, a 3aTeM UHTEePIPeTUPOBATh CBOM OTBET.
CopeprkaTelbHO-MeToAUYe CKast TMHUS «YKC/Ia v BBIYMC/IEHUs» 3aBepIiaeT (OpMUPOBaHUE
HABBIKOB UCTIO/Ib30BAHUS [IEMCTBUTEILHBIX YUCEJI, KOTOPOe ObIJI0 HauaTo Ha YPOBHE OCHOBHOTO
obuero obpa3oBanus. Ha ypoBHe cpeziHero o6ijero odpa3oBanust 0c060e BHUMaHHe y7leseTCs
(hOPMHPOBAHHUIO HAaBBIKOB PAl[UOHAIBLHBIX BBIYMC/IEHHH, BK/TIOUAIOIUX B Ce0sT UCII0/Thb30BaHUe
pasUYHBIX (OPM 3alUCH YKC/Ia, YMEHHE JIe/1aTh MPUKU/IKY, BBIMOIHATH PUOIKEHHBIE
BBIYKMC/IEHUS], OL€EHUBATh YMCJIOBbIE BBIPDA)KEHHs], pab0TaTh C MaTeMaTuyeCKUMHU KOHCTaHTaMU.
3HaKOMbIe 00yUalOIIMMCsI MHOXKECTBA HaTyPasIbHBIX, LIEJIbIX, PALIMOHAIBHBIX U IeHCTBUTETbHBIX
YuCes1 IOTIOJTHSIFOTCSI MHOYKE CTBOM KOMIIEKCHBIX UMCe/. B KaXKI0M U3 3TMX MHOXXECTB
PaCcCMaTpPUBAIOTCS CBOMCTBEHHBIE eMy CrieL{udruecKrie 3a/lauu U Oreparjuy: /jeieHre Haleso,
OTepUpOBaHUe OCTAaTKaMH Ha MHOXXECTBE L[eJIbIX UKCeJT, 0COOble CBOMCTBA PAl[UOHA/BHBIX U



VppalMOHaJIbHBIX YMCesI, apu(MeTHUeCKUe orepaLiiy, a TakKe U3BieyeHre KOpHS HaTypaslbHOW
CTeleHW Ha MHOXKeCTBe KOMILJIEKCHBIX unces1. biarogapst mociefoBarelsbHOMY paclIMpeHUI0 Kpyra
WCTI0/Ib3yeMbIX UHCes ¥ 3HAKOMCTBY C BO3MOYKHOCTSIMU UX MPUMEHEeHUs [/l pellieHHs] pa3/InyHbIX
3ajau popMUpyeTCs Mpe/iCTaB/leHue 0 eJMHCTBe MaTeMaTUKHU KakK HayKW U e€é PO/ B MOCTPOEHHH
Moyieneli peasibHOTO MHPa, IMPOKO UCTOMB3YIOTCsl 000011IeHIe U KOHKpPeTH3alvsl.

JIvuHus «YpaBHeHUsl U HepaBeHCTBa» peanu3yeTcs Ha NPOTSDKeHUH Bcero o0yueHust Ha YpOBHe
cpefHero ob1rero o6pa3oBaHus, MOCKOJIBKY B KaXK/[0M pa3zerne [IporpaMMel ripeyCMOTPeHO
pellieHMe COOTBETCTBYIOIIUX 3a/lau. B pe3ynbrare oOydaroliyiecst OB/aZleBaroT pa3TMuHbIMU
MeTO/laMH pellleHUs] pallMOHa/IbHbIX, UPPaLMOHAa/IbHbIX, [T0Ka3aTe/lbHbIX, JT0rapupMuuecKux 1
TPUTOHOMETPUYECKUX YPaBHEHUM, HEPABEHCTB U CUCTEM, a TaKXKe 3a/iay, COJeprKallix rapaMeTphbl.
[TonyyeHHbIe yMeHUS LIMPOKO UCIO/b3YIOTCS IIPU UCCIe[0BaHUU (DYHKLIUH C IOMOILBIO
TIPOU3BO/HOM, TIPU pellieHny TIPUK/IaJHBIX 3a/jau U 3a/jad Ha HaXoKJeHre Haubo/bIINX U
HavMeHbIINX 3HaueHnH QyHKIWU. [laHHast cofiepyKaTesibHast TMHUS BKJTFOUaeT B Ce0st TakKe
(hopmMHpoBaHUe yMeHUH BBITIOMHATb PACUETHI 10 (hopMysiaM, rpeobpa3oBaHusl pal{iOHaIbHBIX,
VppalMOHa/IbHBIX ¥ TPUTOHOMETPUUEeCKHX BbIpaXKeHHUH, a Tak)Ke BbIpa)KeHUM, COfleprKarliix
crerieHH 1 iorapudmbl. biaropapst usyueHuto anrebpanueckoro Marepyarsna MpoOUCXOJUT
JasbHelIIee pa3BUTHE aTOPUTMUYECKOTO ¥ aDCTPAaKTHOTO MBILUTIEHHST 00yYaroIuXcs,
(hopMHpYIOTCSl HABBIKH JIeAYKTUBHBIX PaCCyKAeHuH, paboThl C CUMBOJIbHBIMU (pOpMaMu,
TIpe/ICTaB/IeH s 3aKOHOMEPHOCTeH 1 3aBUCUMOCTel B BU/le PABEHCTB M HepaBeHCTB. AsreOpa
nipejiaraeT 3((eKTBHbIE MHCTPYMEHTHI [i/Is pellieHHs] IPAaKTUUeCKUX U eCTeCTBEHHO-HayYHbIX
3a/ja4, HaIVIIAHO ZIeMOHCTPUPYeT CBOU BO3MOKHOCTH Kak sI3bIKa HAayKH.
CogeprkaresibHO-MeToiuuecKast TUHUST «PYHKLWY U TpaduKu» TeCHO TeperieTaeTcs C JpyruMu
JTMHUSIMA Y4eOHOTO Kypca, TIOCKO/IBKY B KAKOM-TO CMBIC/IE 33/]aéT TI0C/IeI0BaTe/TIbHOCTh U3yUeHusT
Marepuasa. Vi3yueHure CTelleHHOM, [T0Ka3aTelbHOM, Torapu()MUueCcKOr U TPUTOHOMETPHUYECKHUX
(yHKLMH, X CBOMCTB U rpayKoB, UCTO/Ib30BaHUe (DYHKLIMH [/151 pellieHus 3a/au U3 Jpyrux
yueOHbIX TIPeIMETOB U peasibHOM )KU3HU TeCHO CBSI3aHO KaK C MaTeMaTHueCKUM aHaIM30M, TaK U C
pelIeHreM yYpaBHeHUH 1 HepaBeHCTB. [1pu 3Tom Gosbliioe BHUMaHUe yzensieTcsi GOpMUPOBaHUIO
YMeHUs BbIpa’kaTb (pOPMYy/IaMH 3aBUCUMOCTH MeXXJy Pa3/IMUHbIMU BeJIMUMHAMU, UCC/Ie[l0BaTh
nosy4yeHHble QYHKLMHM, CTPOUTH X rpaduku. MaTepuas 3Tol cofiep>KaTeslbHOM JIMHUM Halle/leH Ha
pa3BUTHE YMEHUI U HaBbIKOB, [T03BOJISIIOLLMX BbIpa’KaTh 3aBUCUMOCTU MeXX/y BeJTMUMHAMU B
pa3MuHoi hopMe: aHATUTHUECKOH, Tpadryeckoi u cioBecHo. Ero usyuyeHnue crnoco6CTByeT
Pa3BUTUIO aITOPUTMUYECKOTO MBIIIeHUSs], CTOCOOHOCTH K 0000111eH1I0 U KOHKPeTHU3allUy,
VICTI0/Tb30BaHUI0 aHaJIOTHH.

CopneprkartenbHasi MTMHUSA «Hauana MaTeMaTHyeCcKOro aHasiv3a» M03BOJISIET CyllleCTBEHHO
pacIMpUTh KPYT KaK MaTeMaTH4eCKHX, TaK U MPUK/IaJHBIX 3a7iad, JOCTYITHBIX 00yJaroIuMCst, TaK
KaK y HUX TOSIBJISIETCS] BO3SMOXXHOCTb CTPOUTh IPaMKH CIOXKHBIX (DYHKL[MH, ONIpefeNsTh UX
HauOosbIIVe ¥ HAMeHbIIIe 3HaUeHHs], BBIYUCIISATH TI0IaAd GUryp U 00BbEMBI Tesl, HaXOJUThb
CKOPOCTH Y YCKOpeHusl mpoLeccoB. [laHHas coziep>KaTesibHast TMHUSI OTKPbIBaeT HOBbIE
BO3MO)XHOCTH NTOCTPOEHUSI MaTeMaTUUeCKHX MOJieJlell peaslbHbIX CUTYaL||ii, TT03BOJIsIeT HAXOAUTh
Hawlyylllee pelieHue B PUK/IaJHbIX, B TOM UMC/Ie COLIMa/IbHO-3KOHOMUYECKUX, 3a/jauax.
3HAKOMCTBO C OCHOBaMH MaTeMaTHueCKOTO aHan3a CriocoOCTByeT Pa3BUTHIO abCTPaKTHOTO,
(hopManbHO-I0rMUeCKOT0 ¥ KpeaTUBHOI'O MbIIIeHNs, (JOPMUPOBaHUIO YMEHHI paclio3HaBaTh
TIPOSIBIIEHUsI 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKe 1 UCKyccTBe. OOyyaroipecs: y3HaroT 0
BBIJJAIOIIMXCs Pe3y/ibTaTax, MoJyueHHbIX B X0/le Pa3BUTUsI MaTeMaTHKU KaK HaykKH, U 00 Ux
aBTOpax.

CopepkaresibHO-MeToiudecKast TMHUST « MHOXXeCTBa U JIOTUKa» BK/IHOYaeT B Ce0si 37ieMeHThl TeOprH
MHOJKeCTB M MaTeMaTh4yeCKOW JIOTUKU. TeopeTUKO-MHOKeCTBeHHbIe Mpe/iCTaB/IeHus [IPOHU3BbIBAIOT
BeCh KYpPC LIKOJIbHOW MaTeMaTHKH U Tpe/jjiaratoT HauboJsiee yHUBepCa/IbHbIN sI3bIK, 00beJUHSIOLHIHI
BCe pasZiesibl MaTeMaTHKH U eé TIPUI0KeHU, OHU CBSI3bIBAIOT pa3Hble MaTeMaThueCcKye
JUCLMIIMHBI U UX TIPUIOXKEHUS B elHOe Liesioe. [103ToMy BaXkKHO ZiaTh BO3MOXKHOCTD
o0yuaroiemMycst TOHUMaTh TeOPeTUKO-MHOKeCTBEHHBIN 513bIK COBPEMEHHOM MaTeMaTHKH U
VICTI0/Tb30BaTh €ro /i/1s1 BbIpaXkKeHHsl CBOMX MbIC/Iel. [IpyriM Ba)KHbIM NTPU3HAKOM MaTeMaTUKH Kak



HayKH CJie[lyeT MPU3HaTh CBOWCTBEHHYIO el CTPOroCcTh 000CHOBAHUM U C/ie[J0OBaHUE OTpe/ie/IEHHBIM
TIpaBM/IaM TIOCTPOEHUs /0Ka3aTebCTB. 3HAKOMCTBO C 3/leMeHTaMH MaTeMaTUueCKOMN JIOTUKH
CrIoCcOOCTBYeT Pa3BUTHIO JIOTUUECKOTO MBIIIIEHUS] 00yUaroIUXCsl, TI03BOJISIET UM CTPOUTDH CBOU
paccyKieHusi Ha OCHOBe JIOTHUeCKUX MpaBu/l, JOPMUPYET HaBbIKK KPUTUUYECKOTO MBILLIIEHUSI.

B yuebHOM Kypce «Anrebpa 1 Hayajia MaTeMaTUUeCKOTO aHai3a» MPUCYTCTBYIOT OCHOBBI
MareMaTH4eCcKOro MOZieJTMPOBaHKsI, KOTOPbIe TIPHU3BaHbI CII0COOCTBOBATh POPMHPOBAHUIO HAaBLIKOB
TOCTPOEHUS MOJiesiell peasbHbIX CUTYyaLUi, MCC/IeZlOBaHKUS 3TUX MO/esieli C TOMOLI[bIO afrapara
anreOpbl 1 MaTeMaTUYeCKOTO aHalki3a, UHTepIIpeTaLyiy Mo/lyueHHbIX pe3y/ibTaToB. Takue 3a/iaHust
BIJIETEHBI B KXK/BIN U3 pa3zie/ioB IPOrPaMMbI, TIOCKOJIBKY BeCh MaTepuas yueOHOTo Kypca IIMPOKO
WCTIONb3YeTCsl /ISl pellleHus PUK/IaJHbIX 3a/au. [1pu pellieHUH peasibHBIX MTPAKTUUeCKUX 3a/au
oOyuaroltriecst pa3BUBAIOT HaO/THOATeIbHOCTh, YMEHHe HaXOAUTb 3aKOHOMEPHOCTH,
abcTparupoBarhCs, UCMOMb30BaTh aHA/IOTHIO, 000011aTh M KOHKPeTU3UPOBATh Mpobsiemy.
HesiteqibHOCTH 10 (HOPMHPOBAHKIO HAaBLIKOB pellieHus PUK/IaJHbIX 3a/1a4 OpraHU3yeTCs B
Tipoliecce U3yueHUst BceX TeM yueOHOro Kypca «Anrebpa v Hayasia MaTeMaTUUeCKOTro aHaau3a».

Ha u3yuenue yueOHOT0 Kypca «Anrebpa v Hauajia MaTeMaTHUeCKOTO aHa/in3a» OTBOAUTCS 272
yaca: B 10 kyacce — 136 uacos (4 uaca B HeZiento), B 11 knacce — 136 yacoB (4 yaca B HefieJsTto).



COOEP)KAHNE OBYUEHUA
10 KJTACC

Uucna v BBIYMC/IeHUS

ParoHasbHble yrcia. OObIKHOBEHHbIE U [ieCITUYHbIE POOU, TIPOLIeHThI, Oe CKOHeUHbIe
neproguueckue npobu. [lpumeneHne 1pobeii v IPOLIEHTOB /IS pellieHus] IPUK/IaJHBIX 3a7ad U3
Pa3/UUHBIX OTpac/iel 3HaHUM U peanbHOM XKU3HHU.

[HeiicTBrTE/IBbHBIE UKC/Ia. PalloHaIbHbIe U MppaLjMOHa/IbHbIe urcia. ApudmeTryeckue oneparuu C
JeCTBUTE/IbHBIMU Unc/iaMu. Mozy/b 1eHCTBUTEeIbHOTO YKC/Ia U ero CBoMCTBa. [IpubmikéHHbIe
BBIUMC/IEHUS], TIPaBU/Ia OKPYIJIeHUs], IPUKH/KA U OLleHKa pe3y/bTaTa BbIUMC/IeHUM.

Crenens c LjenbIM noka3aresieM. bunom HeroToHa. Vicionb3oBaHue nogxofsieid (popMbl 3anucH
JeMCTBUTE/IbHBIX UMCeJ /IS pellieHUs] IPaKTUYeCKUX 3a/iay Y Mpe/iCTaB/IeHus! JaHHbIX.
ApudmMeTrueckuii KOpeHb HaTypa/ibHOU CTeNeHU U ero CBOWCTBa.

CreneHb C pallMOHaIbHBIM [10Ka3aTe/ieM 1 e€é CBOWCTBA, CTeleHb C [leMCTBUTEe/IbHBIM IT0Ka3aTresieM.
Jlorapugwm uncina. Coiictsa noraprdma. leciTUUHbIE Y HaTypasibHble JI0rapru(MBbI.

CuHyC, KOCMHYC, TaHTe€HC, KOTaHTeHC YMCI0BOrO apryMeHTa. ApKCHHYC, apKKOCUHYC 1 apKTaHTeHC
YKMCJIOBOTO apryMeHTa.

YpaBHeHVsI U HepaBeHCTBa

ToxecTBa U TOXKJeCTBeHHbIe TIpeoOpa3oBaHUsl. YpaBHeHHe, KOPeHb YpaBHeHHsl. PaBHOCHI/IbHBIE
ypaBHeHUs 1 YpaBHeHUs-CJle/icTBUs. HepaBeHCTBO, pellleHre HepaBeHCTBa.

OCHOBHbIE MeTO/Ibl pellleHus LieJIbIX 1 APOOHO-pal[MOHaIbHBIX YPaBHEHUH U HepaBeHCTB.
MHorousieHs! OT OJHOU ITepeMeHHOM. [lesileHre MHOrOWwIeHa Ha MHOTO4J/IeH C OCTaTKoM. Teopema
Be3y. MHorousieHsl € Lie/ibiMu Ko3dduiipentamu. Teopema Buera.

[Tpeobpa3oBaHMst UHCIOBBIX BBIDAKEHHUM, COZIePXKAIUX CTeIeH! ¥ KOPHU.

VpparoHanbHble ypaBHeHHs1. OCHOBHbIE METO/IbI pellleHts] MppaLOHa/IbHBIX YpPaBHEHUM.
[Toka3arenbHble ypaBHeHUs1. OCHOBHbIE MeTO/bl pellleHus] [0Ka3aTe/IbHbIX ypaBHEHUH.
[Tpeobpa3oBaHue BhIpaXKeHUH, COfiepXKalUX JI0Tapu(MBI.

Jlorapudmuueckue ypaBHeHUsl. OCHOBHbIE METO/[bl pPelleHUsl T0rapupMUUecKux ypaBHEeHUH.
OcCHOBHbIe TPUTOHOMeTpUUecKre popmysbl. [Ipeobpa3oBaHye TPUTOHOMETPUUECKHUX BbIpayKeHHUH.
PelieHre TpUroHOMeTpHUYeCKUX YpaBHEHHUH.

Perienre cucTtem MHeNHbIX ypaBHeHU. MaTpulia cicTeMbl IMHENHbIX ypaBHeHU. Onipejenvrenb
MaTpHLIbl 2X2, ero reoMeTpUUeCKHii CMBIC/T U CBOMCTBA, BLIUMC/IEHUE er0 3HaYeHHs1, IPpUMeHeHue
oTpezie/IUTeJIs /ISl PeLleHus] CUCTeMbI JIMHEMHbIX YpaBHEHUN. PellleHre MpUK/IaiHbIX 3a/au C
TIOMOLLbH CUCTEeMBbI JIMHENHBIX YpaBHeHHUH. Vlccie0BaHre MOCTPOEHHOW MOJIe/TH C TIOMOLLbHO
MaTpHuL] U OTpeJieNuTesnein.

[TocTpoeHue maremMaThueCKUX MOZe/ield peaqbHOU CUTYal[uu C IOMOILbIO yPaBHEHUMN U
HepaBeHCTB. [IpyMeHeHre ypaBHeHUI U HEPaBEHCTB K PelleHUI0 MareMaThueCKUX 3a/iau U 3a/iad 13
pa3MuHbIX 00/1acTell HAyKU M peaTbHOM XKU3HHU.

OyHKIUM U TPaPUKU

dynKuws, crocobrl 3a1auus GyHKIMA. B3anMHo obpatHbie GpyHkuyu. Kommosunys GyHKIWiI.
I'paduk dyHKLMU. DneMeHTapHbIe Tipeobpa3oBaHus rpaduKoB (GyHKLIWH.

O6snacTh ornpesiesieHUst 1 MHOXKeCTBO 3HaueHuH QyHkuun. Hym dyskium. TIpomexxyTku
3HaKOMNOCTOAHCTBA. YETHBIe M HeuéTHble QyHKLMU. [Tleproanueckre ¢pyHKImK. [IpomexyTku
MOHOTOHHOCTH QYHKIMH. MaKCHUMyMbl 1 MUHUMYMbI pyHKIMK. Harborbliee 1 HaniMeHbliee
3HaveHHus1 (PyHKL[MM Ha IPOMEeXKYTKe.

JlvHeliHasi, KBaZipaTuuHasi U [poOHO-1MHeliHas QYHKIUH. DyieMeHTapHOe UCCIeloBaHue 1
MOCTPOEHUE UX TPaUKOB.

CreneHHas (yHKLUS C HaTypa/IbHbIM U Lie/IbIM MoKa3atesieM. Eé cBoiicTBa u rpaduk. CBolicTBa U
rpaduK KOpHs N-0i CTereHu Kak QyHKIMU 00paTHOM CTereHH C HaTypasibHbIM TT0Ka3aresieM.
[TokasarenbHas ¥ orapupmuueckas QyHKLMH, UX CBOWCTBA U rpaduku. Vicnonb3oBaHue rpaukoB
(yHKLMI [7151 pellleHrs] ypaBHEeHUH.



TpuroHoMeTpryecKasi OKPY>KHOCTb, OTlpe/ie/ieHre TPUTOHOMeTprUYeCKUX (YHKL[MI YMC/IOBOTO
aprymMeHra.

@DyHKIMOHa/IbHbIEe 3aBUCUMOCTH B peasibHbIX MpoLjeccax U siBjieHusx. ['paduku peasbHbIX
3aBUCHMOCTEM.

Hauana marematruyeckoro aHaansa

[MocneoBaTe/IbHOCTH, CIIOCOOBI 3a/IaHKS TI0C/Ie[j0BaTe/TlbHOCTeH. MeTo/, MaTeMaThue Kol
VHAYKIMA. MOHOTOHHBIE U OrpaHUYeHHBbIe [10C/1e/]0BaTe/IbHOCTU. VICTOpUsS BO3HUKHOBEHHUS
MaTeMaTH4eCcKOro aHa/iM3a Kak aHa/im3a 0eCKOHeuHO MaJlbIX.

ApudmeTrnueckasi 1 reoMeTpruecKast iporpeccrd. beckoneuHo yObIBaroijasi reoMeTpruecKast
niporpeccusa. Cymma 6eCcKOHeUHO yObIBaroll[ei reoMeTpryueCcKou nmporpeccuu. JIMHeMHbIN U
9KCIIOHEHLManbHbIN pocT. Yncsio e. @opmysia CI0XKHBIX NPOLIeHTOB. Vcroip30BaHue porpeccuu
[ pellieHys peasibHbIX 3a/jau MPYK/IaJHOr0 XapaKTepa.

HenpepbiBHbIE PYHKIMU U UX CBOMCTBA. TOUKM pa3pbiBa. ACUMITOTHI IPa(pUKOB (PyHKLIMH.
CBoiicTBa (yHKLIMIM HeNpepbIBHBIX Ha OTpe3ke. MeTo/ MHTepBasioB [/l pellleHrsi HePaBeHCTB.
[TprvMeHeHYe CBOMCTB HerpepbIBHBIX (PYHKLMM [J1s1 pelleHurs 3azay.

[TepBas u BTOpasi Npon3BoAHbIe PyHKLMU. OnpeseseHre, reoMeTpUUeCKU U GU3NYeCKUNA CMBICTT
TIPOM3BO/HOM. YpaBHeHHe KacaTe/bHOU K rpa(uKy QyHKLMU.

[Tpowr3BozHble 31emMeHTapHbIX GYHKLMNA. [Ipor3BoAHas CyMMbl, MPOU3BeZeHNs, YaCTHOIO U
KOMIMO3ULIMU (PYHKLUH.

MHo)kecTBa U JIOTHKa

MHoXeCTBO, orepaljuy HaJ, MHOKeCTBaMU 1 UX CBOMCTBA. [luarpammsl Olinepa—BeHHa.
[IpyMeHeHre TeOpETUKO-MHOXKeCTBEHHOT'0 arlfapara /jisi ONMCaHUs peasbHbIX MPOLIeCCOB U
SIBJIEHUM, TIPY PeLleHUH 3a/iad U3 [PyTruX yueOHbIX MpeJMeTOB.

OrmpesienieHye, TeopeMa, CBOMCTBO MaTeMaTHueCKoro o0beKTa, Clie[icCTBUe, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE yPaBHEHUSI.

11 KJIACC

Uucna v BBIYMC/IeHUS

HarypanbHble U Lienbie uncsia. [IpumeHeHre MPU3HAKOB [1eTMMOCTH 1IeJIbIX UnCesi, HAauOOIbIIHA
obmuii nenurens (nanee — HOT) v HaumeHbinee o011jee kKpatHoe (masee — HOK), ocTaTkoB 1o
MoJymto, anroputMa EBKinza AJis pellieHus 3a/jau B Le/IbIX YMC/Iax.

KomrinekcHble uricia. Anrebpardeckasi 1 TPUTOHOMeTpHUecKasi (YOpMBI 3ariucy KOMITZIEKCHOTO
yrcna. ApupmMeTruecKre orepaljiy C KOMIUIEKCHBIMU urciaMu. M300pakeHre KOMIIEKCHBIX
yKCes Ha KOOpAUHATHOU I1ockocTu. dopmysna Myaspa. Kopau n-o¥ cTernieHH U3 KOMILIEKCHOTO
yucsa. [IprmMeHeHre KOMIJIEKCHBIX YKCe /1Sl pelleHus: U3NUYeCcKrX U reOMeTpUYecKrX 3azad.
YpaBHeHVsI U HepaBeHCTBa

CucTrema ¥ COBOKYITHOCTh YPaBHEHUU U HEpaBeHCTB. PaBHOCU/IbHBIE CUCTEMBI U CUCTEMBbI-
cnencrTBus. PaBHOCH/IBHBIE HEPABEHCTBA.

OT16op KOpHe# TPUroHOMeTPUUYECKUX ypaBHEHUH C IMOMOILIBbI0 TPUTOHOMETPHUeCKOM OKPY>KHOCTH.
Pemienne TpUroHomMeTprUYeCKrX HepaBeHCTB.

OcCHOBHbIE MeTO/Ibl pellleHHs TT0Ka3aTe/IbHbIX U JIoTapU(pMUUeCKUX HePaBeHCTB.

OcHOBHBIE MeTO/bI pellleHrs] MPPaLMOHAa/IbHBIX HEPaBeHCTB.

OCHOBHBIE MeTO/Ibl pellleHrs] CUCTEM U COBOKYITHOCTEN paljuOHa/ bHbIX, UPPALMOHA/IbHBIX,
TIO0Ka3aTe/bHbIX U JIOrapupMUUeCKUX ypaBHEHUH.

YpaBHeHus1, HepaBeHCTBa U CUCTEMBI C [TapaMeTpaMH.

[IpuMeHeHre ypaBHeHUM, CUCTEM M HepaBeHCTB K PelleHUI0 MaTeMaTUueCKUX 3a/ad v 3a/ia4 13
pa3/IMyHbIX 00s1acTell HayKH U peabHOM »KU3HHU, UHTEePITpPeTaL|s M0/IyueHHbIX Pe3y/IbTaToB.
OyHKLIMY U TpaduKu

I'paduk kommosuiuu GyHkIMiA. ['eomeTpruyeckie 06pa3bl ypaBHeHHH U HePaBeHCTB Ha
KOOPJMHATHOM IJIOCKOCTH.

TpuroHomeTrpuueckue (PyHKLUHM, UX CBOWCTBA U rpauKH.



['padmueckrie MeTo/ibl pellieHrsl ypaBHeHU U HepaBeHCTB. ['padriueckrie MeTo/bI pellieHHs 3aau C
rapamMeTpamu.

Vcnionb3oBaHue rpadMKoOB QyHKLMI [/ MCC/Iel0BaHUs TIPOLIeCCOB U 3aBUCUMOCTeH, KOTOpble
BO3HMKAIOT TP PeLlIeHrH 3a/lau U3 IPyTUx yueOHbIX MpeMeTOB U PeaTbHOM »KU3HHU.

Hauaa MaTemMaTruecKoro aHanvsa

[TprMeHeHre IPOM3BO/IHOM K MCC/IeI0BaHUIO (DYHKIIM HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoskzeHre HanOOBIIIero ¥ HAMMEHBIIIeT0 3HaueHN HeTlpephIBHOW (YHKIMY Ha OTPe3Ke.
[TprMeHeHVe IPOM3BO/IHOM [I/1s1 HAXOXK/IeHUSI HAWJTyYLLero pellieHys B PUK/IaJHbIX 3a/auax, /st
oripeZie/ieHUsI CKOPOCTH U yCKOPeHHUsI NpoLiecca, 3aJaHHOro (hOpMyJI0i Wy rpaduKoM.
[TepBooOpa3Hasi, 0OCHOBHOE CBOWCTBO 1epBooOpa3HbIxX. [IeppooOpasHble 3/1eMeHTapHbIX (QYHKLIWHI.
[TpaBuia HaXOXKJeHHsT TeEPBOOOPA3HbIX.

WuTerpan. ['eomeTprueckuii CMbIC UHTerpasa. BelunciieHre ornpezie/1EHHOro UHTerpasa no
¢opmyne HptotoHa-JlelibHuUIIa.

[TpuMeHeHMe UHTeTpasa AJisi HaXOXKeHusl TUIoLazield TVIOCKUX (GUryp U 06bEMOB reoMeTpUYeCKUX
TeJl.

[Tpumepsl pelieHnl Au@QepeHLManbHbIX YypaBHeHU. MareMaTueckoe MOZie/TMpOBaHUe peabHbIX
TMIPOLIECCOB C NMOMOLLbIO0 AU depeHLMaNbHBIX YPaBHEHUA.



IINTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATUUYECKOI'O AHAJIM3A» (YIVIYBJIEHHBI YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O ObPASOBAHUA

JINHHOCTHBLIE PE3YJIBTATDBI

1) rpakIaHCKOTr0 BOCITUTAHUS:

c(OpMHUPOBAaHHOCTh TPAKAAHCKOM TIO3UL[MKU 00yuaroIlerocsi Kak akTHBHOTO ¥ OTBETCTBEHHOT'O
YjieHa POCCHUICKOTO 00111eCTBa, MPeCTaB/IeHe 0 MaTeMaTHueCKUX 0OCHOBaxX (DYHKI[MIOHUPOBAHMUS
pa3/IMYHbIX CTPYKTYP, SIBJIEHU, TIPOLIeAyp IpaxkjaHCKOro obiriecTBa (BbIOOPHI, OTPOCHI U APYroe),
yMeHue B3aUMO/IeHCTBOBaThb C COL{UaIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKLMSAMU U
Ha3HaueHueM;

2) MaTpruoTHUYeCKOro BOCIIUTAHUS:

c(OpMHUPOBAHHOCTb POCCUMCKOM TPa’KAHCKOW MIEHTUUHOCTH, YBa)KeHUs K MPOIIJIOMY U
HaCTOSALLEMY POCCUICKOW MaTeMaTHKH, LIeHHOCTHOe OTHOLLEeHHe K J0CTH)KeHUSIM POCCUIMCKIX
MaTeMaTHUKOB U POCCUMCKON MaTemMaThueCKOM IIKOJIbl, UCTII0/Ib30BaHKE ITHX JOCTH)KEHUM B APYTUX
HayKaX, TeXHOJIOTUSIX, C(pepax SJKOHOMUKUY;

3) IlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HaHMe JYXOBHBIX LJeHHOCTeN POCCUICKOro Hapo/a, C(OPMUPOBAHHOCTb HPaBCTBEHHOI'O
CO3HAaHWUsI, STUUECKOTO MOBe/IeHUs], CBSI3aHHOTO C MPAKTHYeCKUM MpUMeHeHUeM J0CTKeHUN HayKu
Y [1eSITeIbHOCTBI0 YUEHOT0, 0CO3HAHME JTMYHOTO BK/Ia/ld B TIOCTPOEHHE yCTOWUMBOTO OyAyIIero;

4) 5CTeTUUeCKOTO BOCITUTAHUSI:

3CTeTMUeCKOe OTHOLLeHWe K MUPY, BK/IFOUasi 3CTETUKY MaTeMaTHUueCKHUX 3aKOHOMepHOCTeH,
00BbeKTOB, 3a/iay, pellleHrH, pacCyKJeHHH, BOCTIPUUMUKMBOCTb K MaTeMaTU4YeCKUM acIieKTam
pa3/IMUHBIX BU/IOB UCKYCCTBa;

5) ¢r3uUeCcKoro BOCITUTAHUS:

c(OpMHUPOBaHHOCTb YMEHUsI IPUMEHSITh MaTeMaTUueCKre 3HaHWsl B MIHTepecax 3[0pOBOro U
6e3omnacHoro obpasa KU3HH, OTBETCTBEHHOE OTHOLIIeHNe K CBOeMYy 3/[0POBbIO (3ZI0POBOe MUTaHue,
cbaaHCUPOBAHHBIN PEXKUM 3aHSATUN U OTAbIXa, Pery/aspHast (u3nuecKast akTUBHOCTB), (PHU3HUECKOe
COBepILLIEHCTBOBAHKE TP 3aHSATHSIX CTIOPTUBHO-03/I0POBUTE/ILHOM /1eTe/IbHOCTBIO;

6) TPyZ,0BOTrO BOCITUTAHUS:

TOTOBHOCTh K TPY/ly, 0CO3HaHHe LeHHOCTH TPYJ0/t00us1, UHTepecC K pa3/MuyHbIM chepam
npodeCCUOHA/ILHOM JleATeIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM U eé MPU/I0KeHUsIMH, yMeHHe
CoBepIaTh 0CO3HaHHBIN BHIOOD OyaAylieli mpodeccuy U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIe
TJIaHbl, TOTOBHOCTh U CMIOCOOHOCTb K MaTeMaThyeCcKOMy 00pa30BaHHIO M CaMOOOpa30BaHMIO Ha
TIPOTSDKEHWUH BCeM )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pellleHUH MPaKTHUYeCcKuX 3azau
MareMaTHhyeCKOU HarpaB/l1eHHOCTH;

7) 9KOJIOTMYeCKOT0 BOCITUTAHUSI:

c(OPMHUPOBaHHOCTb 3KOJIOTMUECKOM KY/BTYPbI, TOHUMaHHUe BIUSHUSA COLMa/IbHO-9KOHOMUUE CKUX
TIPOLIECCOB Ha COCTOsIHKE TIPUPOJHOM U COLIMAIbHOM Cpe/ibl, 0CO3HaHUe I7100aIbHOro Xapakrepa
9KO0JIOTMYeCKUX 1pobieM, OpreHTalvsl Ha IPUMeHeHe MaTeMaTHueCKUX 3HaHWH IS PelleH st
3a7ia4 B 00/1aCTH OKpY»Katolliei cpefibl, IJIaHHPOBaHUe TIOCTYTIKOB U OLIEHKH UX BO3MOYKHBIX
MOC/e/ICTBUM [I/151 OKPY>KaroL[el CpeJibl;

8) LleHHOCTH HAyYHOT'O MO3HAHMUS:

c(OpMHUPOBaHHOCTb MUPOBO33peHUS], COOTBETCTBYIOL|Er0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH
1 0011[eCTBEHHOM MPAKTHUKU, TOHUMaHKe MaTeMaThueCKoW HayKH Kak cepbl uesoBeuecKoi
JiesITe/IbHOCTH, 3TAroB eé pa3BUTHS U 3HAUMMOCTH /ISl pa3BUTHS LIMBUIU3ALIUY, OB/IaJileHHe s13bIKOM
MaTeMaTHK{ U MaTeMaThUueCKOol Ky/IbTypOU Kak CpeJiICTBOM I03HaHWsI MUPa, FTOTOBHOCTh
OCYILL[eCTB/ISATh MPOEKTHYIO U UCCJIe/I0BATe/IbCKYIO [1esiTe/IbHOCTb MHUBU/IYa/IbHO U B TPYTIIIe.

METAIIPEAMETHBIE PE3YJIBTATBI



[To3HaBare/ibHbIE YHHUBEpPCa/IbHbIE yueOHbIe 1eHCTBUS

Ba3oBble jloruuecKye JeiCTBUS:

BBISIB/IATH U XapaKTePH30BaTh CYI{eCTBeHHbIE ITPU3HAKU MaTeMaTHueCKUX 00BeKTOB, TIOHSITHH,
OTHOILIEHUH MeX/y TIOHATUSMH, (DOPMY/TUPOBATh OTIpe/ie/IeHUsI TIOHSITHH, yCTaHaB/IUBaTh
CyIL[eCTBEeHHBIH MPH3HaK K1accu(UKaly, 0CHOBAHUS il 0000IIeHUsT U CpaBHeHUs], KpUTEPUH
TIPOBOZIMIMOTO aHAN3a;

BOCITPUHUMATh, JOPMY/IMPOBATh 1 MPe0Opa30BbIBaTh CYKAEHHS: yTBePAUTE/IbHbIE U
OTpUIIaTe/TbHbIe, eJUHUYHbIE, YaCTHBIE U O0II1e, YC/IOBHBIE;

BBISIB/IATH MaTeMaTHueCKre 3aKOHOMePHOCTH, B3aUMOCBSI3H 1 TIPOTUBOpeuns B (hakTax, JaHHbIX,
HaOJTIO/IeHUSIX Y YTBEP)KAEHUSIX, MpeJiaraTb KpUTEPHH /IJIsl BbISIBJIEHHS] 3aKOHOMEPHOCTEH 1
TIPOTHUBOPEUNH;

JieJIaTh BBIBO/IBI C UCTIO/Ib30BAHHEM 3aKOHOB JIOTHKH, A€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aK/IF0UeHUH, YMO3aK/IFOUeHHUH 110 aHaJIOTUY;

TIPOBO/JJUTH CAMOCTOSITE/ILHO /10Ka3aTe/IbCTBAa MaTeMaTHUeCKUX YTBEPXKIeHUH (TIpsIMble U OT
TIPOTUBHOTO), BLICTPANBaTh apPryMEeHTAL|I0, IPUBO/IUTH MTPUMephl M KOHTPIIPHUMepbl, 000CHOBBIBATh
COOCTBEHHBIE CY)K/IEHHS U BBHIBO/IBI;

BBIOMpATh CII0CO0 pelieHNs yueOHOM 3a/1auk (CpPaBHMBATh HECKOTBKO BaPUAHTOB PellleHus],
BbIOMpATh HauboJiee TIOAXOASIIIHIA C YUETOM CaMOCTOSITE/ILHO BbIZIE/IEHHBIX KDUTEPHUEB).

Ba3oBble uccnenoBarenbCcKue JeiCTBYS:

WCII0/Th30BaTh BOMPOCHI KaK MUCC/Ie/J0BaTeIbCKUI MHCTPYMEHT I03HaHUs, (POPMY/TMPOBaTh BOMPOCHI,
(uKCHpyOLie IPOTUBOPeUre, MpobiemMy, yCcTaHaB/IMBaTh UCKOMOE U JaHHOe, ()OPMHUPOBATh
TUTIOTe3Y, apr'yMEeHTHUPOBAaTh CBOIO TIO3ULIUI0, MHEHUE;

TIPOBO/JUTH CAMOCTOSITE/IEHO CIIJITAHUPOBAHHBIN KCIIEPUMEHT, UCC/Ie/I0BaHHe TI0 YCTAHOBJIEHHIO
0Cc00eHHOCTeM MaTeMaTHueCcKoro 00beKTa, sIBJIEHHS, TTPOLIeCCa, BhISIBJIEHUIO 3aBUCUMOCTEN MeX/y
00BbeKTaMu, SIBIEHHUSIMH, TIPOLIeCCaMU;

CaMOCTOATE/TEHO (hopMy/TUpOBaTh 000011[eHUsT ¥ BBIBO/IBI TI0 pe3y/ibTaTaM MPOBeIEHHOTO
HaOJTI0/1eHNs1, CCIIe/IOBaHMs], OL|eHUBATh I0CTOBEPHOCTD TIO/TyUeHHBIX Pe3y/IbTaToOB, BEIBOJOB U
0000111eHMIf;

TIPOTHO3MPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TAK)KE BbIIBUTATh TIPE/ITIONIOKEHHS O ero
Pa3BUTHH B HOBBIX yCJIOBUSIX.

Pabora c uadopmarmeii:

BBISIB/IATH Ie(DULMTHI MH(OPMALMH, JaHHBIX, HEOOXOAUMBIX /il OTBETa Ha BOTIPOC U I/l PELIeHUS]
3a71auy;

BBIOMpATh MH(MOPMALIHIO U3 UCTOUHUKOB Pa3/IMUHBIX THITOB, aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U
WHTEePITPeTUPOBATh MH(OPMALMIO Pa3/TUUHBIX BUIOB U ()OPM TIpe/ICTaBIeHHS;

CTPYKTYPHPOBATh MH(POPMAILIUIO, PE/CTAB/IATh €€ B Pa3/IMUHBIX (hOPMax, WUTFOCTPHUPOBATh
rpacduuecku;

OL|eHMBaTh HaJIEKHOCTh UH(OPMALIMH 110 CAMOCTOSITEIbHO C(OPMY/TMPOBAHHBIM KPUTEPUSIM.

KoMMyHMKaTHBHbBIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

OG6rieHue:

BOCIIPUHUMATh U (POPMY/TUPOBATh CY>KJEHHSI B COOTBETCTBUU C YCIOBUSIMU U LIeJIIMU OOILIeHMS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh
TIOSICHEHWSI TI0 XO/ly pelleHus 3a/jaui, KOMMEHTHPOBATh MOTyYeHHbIN pe3y/IbTar;

B XoZie 00Cy)K/IeHUsI 3a/1aBaTh BOTIPOCHI 10 CYILECTBY 00CY>KJaeMOU TeMbl, PO0/IeMbI, peliaeMoi
3a/lauv, BbICKA3bIBaTh W/I€H, HalleJIeHHbIe Ha MTOUCK PEIeHHs, COTIOCTAB/ISTh CBOU CYXK/EHUS C
CY>X/IeHUSIMU [IPYTHX YUaCTHUKOB [Iajiora, 0OHapYy)KHUBaTh Pa3/IMuye U CXOZCTBO MO3ULIWH, B
KOppeKTHO! (opMe (popMy/TUpOBaTh Pa3HOIIACHS, CBOU BO3PaXKEHUS;

TIPe/ICTaB/ISITh Pe3y/IbTaThl PelLleHus 3a/laull, SKCIIeEPUMEHTa, UCC/Ie[JOBAHUS, TIPOEKTa,
CaMOCTOSATE/TBHO BHIOMPATh (hOPMaT BBICTYT/IEHUSI C YUETOM 3a/iau Mpe3eHTallud ¥ 0COOeHHOCTeH
ayIUTOPHH.



PerynstvBHbIe yHUBePCa/bHbIE YUeOHbIE 1eHCTBUS

CamoopraHu3anus:

COCTaBJIATH TUIaH, a/ITOPUTM DeIeHHs 3alaui, BBIOMpATh CIIOCO0 pellieHust ¢ YIYETOM UMEROLUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMeHTUPOBaTh U KOPPEKTUPOBATh BAPHUAHTEI
pelLleHni C y46TOM HOBOW MH(OPMAaLUHU.

CaMOKOHTPO/Ib, SMOLIMOHA/IbHBIN UHTEJIIEKT:

B/Ia/leTh HaBbIKAMU [103HABaTe/IbHOU pedieKCY KaK 0CO3HaHUS COBepIllaeMbIX JeNCTBUM U
MBIC/TUTE/bHBIX TPOLIeCCOB, UX Pe3y/bTaToB, B/IaZleTh CriocobamMu CaMOIPOBEPKH, CAMOKOHTPOJIS
TipoLiecca 1 pe3ysibTara pelleHus MaTeMaThUueCKOU 3a/1auu;

NpeJBU/EeTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh [P PeLleHUH 33/laul, BHOCUTh KOPPEKTUBBI B
JiesiTe/TbHOCTh Ha OCHOBE HOBBIX 00CTOSITE/ILCTB, JAHHBIX, HalZIEeHHBIX OIIMOOK, BbISB/IEHHBIX
TPYZHOCTeW;

OLI€EHWBATh COOTBETCTBUE Pe3y/ibTaTa LIe/d U YCIOBUSIM, 00BSICHATH TIPUUMHBI [0 CTHXKEHUS U/
He/JOCTIKeHHs pe3y/IbTaToB /lesiTe/IbHOCTH, HaXOJUTh OLLMOKY, /JaBaTh OLeHKY MTPUOOpeTéHHOMY
OTIBITY.

CoBmecTHas [esiTe/IbHOCTh:

TIOHUMaTh ¥ UCTI0/Ih30BaTh MPeUMYI[eCTBA KOMaH/IHOW U MHJUBU/Iya/IbHON pabOThI MIPH PeIIeHU
yueOHBIX 3a/ia4, IPUHUMATh Lie/lb COBMECTHOM JiesiTelTbHOCTH, TJIaHUPOBATh OpPraHU3aLiyio
COBMECTHOM paboThI, pacIipeiesiiTh BUALI PabOT, I0r0BapyBaThCs, 00CYK/1aTh MPOLECC U Pe3y/IbTaT
paboTel, 0000111aTH MHEHUS HeCKOJTbKUX JTHOfIei;

y4aCTBOBaTh B TPYIIOBBIX (hopMax paboThl (00CyKaeHusi, 00MeH MHEHUH, «MO3TOBbIE IITYPMbI» U
VHbIE), BBITIO/IHATH CBOIO UaCTb PabOThI ¥ KOOPIMHUPOBATH CBOM [IeMCTBUS C IPYTUMH U/leHaMHu
KOMaH/IbI, OL[EHMBATh KaueCTBO CBOETO BKJIaZia B OOIIMIA TIPOJYKT TI0 KPUTEPHUSIM,
c(hOopMyMpPOBaHHBIM YUaCTHUKAaMH B3aUMO/eMCTBUSI.

[MPEAMETHBIE PE3YJIBTATHI

K koHi1y o0yuenus B 10 kacce oOy4aromiviics MoiyuuT CIeAyolre TipeMeTHbIe pe3y/IbTaThl 110
OT/Ie/IbHBIM TeMaM paboueii TporpaMMbl y4eOHOTO Kypca «Asrebpa v Hauasia MaTeMaTH4e CKOTo
aHasm3a»:

Uucna v BBIYMC/IeHUS:

CcBOOO/THO OTIepHPOBATh MOHATHSIMH: PALIMOHAbLHOE YHUC/I0, beCKOHeUHasi iepruoiudeckasi po0b,
TMPOLIEHTHI, UPpPaLMOHAIbHOE UKCJI0, MHOXKECTBa PALIMOHAJIbHBIX U [IeMCTBUTEJIbHBIX UKCesT, MOAY/ b
JIeliCTBUTE/IbHOTO YUC/Ia;

TIPUMEHSTH APO0OU U TIPOLEHTHI JI/IsI PellieHUst TIPUK/IaIHBIX 3a/lau U3 Pa3/IMUHBIX OTpac/iel 3HaHUH
Y peasibHOU )KW3HY;

TIPUMEHSITb TTPUOTKEHHBIE BBIUMC/IEHNS], TIPaBU/Ia OKPYTVIeHUs, IPUKUAKY U OL[eHKY pe3y/bTaTa
BBIUMC/IEHUMN;

CBOOO/IHO OTIepUPOBATh TIOHSITHEM: CTEIeHb C 1e/IbIM TT0Ka3aTeieM, UCI0/Ib30BaTh IMOXO/SIIYTO
(hopmy 3anucH 1eliCTBUTE/IbHBIX UKCeT ISl pellieHus TIpaKTUYeCKUX 3a/iau U rpeJcTaBIeHust
JlaHHBIX;

cBOOO/THO OTIepHUPOBATh TIOHATHEM: apu(MeTUUeCKUd KOpeHb HaTypabHOW CTereHu;

CBOOO/IHO OTIepUPOBATh TIOHSITHEM: CTEIeHb C PALIMOHAIBHBIM ITOKa3aTesieM;

CcBOOO/THO OTIEpPHUPOBATh TIOHATHSMU: JIOrapr(dM UKMC/Ia, eCITUYHBIe U HaTypasbHbIe JT0TapruhMbI;
CBOOOZIHO OTIepUPOBATh MOHATUSIMUA: CUHYC, KOCUHYC, TaHTeHC, KOTaHTeHC YKC/IOBOTO apryMeHTa;
OTrepyUpOoBaTh MOHATUSIMU: aDKCUHYC, aDKKOCHUHYC M apKTaHTeHC UKC/I0OBOTO apryMeHTa.
YpaBHeHUs 1 HepaBeHCTBa:

CcBOOO/THO OTIepHUPOBATh MIOHATHSIMU: TOX/I€CTBO, YPaBHEHHe, HEPABEHCTBO, PAaBHOCH/IbHbBIE
YPaBHEHUsI U ypaBHEHUSI-C/1e/ICTBUS], pABHOCU/IbHbIE HEDABEHCTBa;

TIPUMEHSTh Pa3/IMUHbIe METO/bI PellleH!s palOHA/IbHBIX U IPOOHO-paljMoOHabHBIX YPAaBHEHUH,
TIPUMEHSITh MeTO/] UHTePBAJIOB [I/Is1 PellleHNs] HepaBeHCTB;



CBOOOJJHO OTIepHPOBaTh MOHATHSIMI: MHOTOUIEH OT O/fHOM ITepeMeHHOM, MHOTOUJIEH C 1{e/TbIMH
Ko3(pULIieHTaMy, KODHU MHOT'OUJ/IeHa, IPUMEHSITh JleJieHue MHOTrou/ieHa Ha MHOTOU/IeH C
ocTrarkoMm, Teopemy besy u Teopemy Buera jj1s1 pereHus 3ajau;

CBOOOZIHO OTIepUPOBATh MOHATUSMU: CUCTeMa JIMHeMHbIX YPaBHEeHU, MaTpHLia, OTipeJie/iuTe b
MaTpuLbl 2 X 2 U ero reOMeTPpUYeCKUU CMBIC/I, UCTI0/Ib30BaTh CBOMCTBA OMNpPeJenuTesis 2 X 2 nis
BBIUMC/IEHUS er0 3HauUeHHsl, IPUMEeHSTh OIpe/ie/IUTe N /1JIs1 PeLeHUs] CUCTeMbI JIMHEMHbIX
YPaBHEHUH, MOZe/IMPOBaTh peajibHble CUTYyaL[H C ITIOMOLBK CUCTEMBI JIMHENHBIX YPaBHEHUH,
VICC/Ie[I0BaTh IOCTPOEHHbIE MOZE/Y C MOMOLLbI0 MaTPHL] U OTpe/ie/IuTe e, UHTepPIpeTUPOBaTh
TOJIyYeHHbIW pe3y/ibTarT;

WCTI0/Ib30BaTh CBOMCTBA JIeMCTBUI C KOPHSIMU /1Jisi Ipeo0pa30BaHUsl BbIpaXKeHU;

BBITIO/THATH 1TPe00pa30BaHus UMCIOBBIX BIPA’KEHNH, COAeprKall{iX CTeTIeH! C PaljOHa/TBHBIM
TI0Ka3saresieM;

MCII0/Th30BaTh CBOMCTBA JIorapudMoB Ayisi mpeobpa3oBaHus ioraprudMuueCcKUX BbIPayKeHH;
cBOOOZIHO OTIepUPOBATh MOHATUSMU: UPPALIMOHA/bHbIE, TT0Ka3aTe/IbHbIe U jiorapudMuieckue
YPaBHEHHs], HAXO4UTh UX PeLIeHUs C ITOMOLIbI PABHOCU/IBHBIX [1ePeX0Z0B WU OCYILeCTB/ISAS
TIPOBEPKY KOpHew;

TIPUMEHSITh OCHOBHbIE TPUTOHOMETpHUeCcKre (HOpMYJIbI [/t TpeoOpa30BaHMst TPUTOHOMETPHUECKIX
BbIpaKEHUI;

cBOOOJJHO OTIepHPOBATh TIOHSTHEM: TPUTOHOMETPHUUeCKOe YpaBHeHe, TPUMEHSITh He00X0JMbIe
(opMy/ibl 7151 pellieHUs1 OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YpaBHEHU;

MO/IeNTMPOBAaTh peasibHble CUTYal[H Ha S13bIKe a/ireOpbl, COCTAB/ISATh BHIPA)KEHUs], yPaBHEHHS,
HepaBeHCTBa 110 YCJIOBUIO 3a/jauu, UCC/Ie/loBaTh IIOCTPOEHHbIe MO/e/IU C UCII0/Ib30BaHUeM arapara
anreOpol.

@OyHKUMU U TPadUKU:

cBOOOJJHO OTMIeprpOBaTh MOHATHSAMU: (DYHKLHS, CIOCOOBI 3aJaHus PyHKLIMH, B3aUMHO 0OpaTHbIe
(byHKUMY, KOMITO3ULUs QYHKLWHN, rpadvK GYHKLWH, BBITIOMHATD d/IeMeHTapHbIe peobpa3oBaHust
rpadvKoB (QyHKLIWIA;

cBOOOZIHO OTIepUPOBATh MOHATUSMU: 00/IaCTh OTIpe/ie/IeHrsl U MHOYKeCTBO 3HaueHUH (yHKLUH, HY/IH
(yHKLIMY, IPOMEXKYTKH 3HAaKOTIOCTOSTHCTBA;

CBOOOZIHO OTepUpPOBAaTh MOHATUSIMU: YETHbIe U HeUETHbIe (PYHKLUH, TIepruoAruecKre QyHKIUH,
TIPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMH, MaKCUMYMbl 1 MUHUMYMbI (DYHKLIUHM, HanOosblIee 1
HauMeHblllee 3HaUeHre (QYHKLIMUA Ha TIPOMEXXYTKE;

cBOOOJJHO OTIepHPOBATh MOHATHSIMU: CTeTleHHasi PyHKLMS C HAaTyPaJbHBIM U L[eJIbIM TTI0Ka3aresieMm,
rpa¢vk crerneHHOW (PyHKIIMM C HaTypa/IbHBIM U Lie/IbIM 0Ka3aresem, rpaduk KOpHs n-oi CTeneHu
Kak yHKIM 00paTHO CTereHu ¢ HaTypalbHbIM ITOKa3aresieMm;

OTepUpOBaTh MOHATUSIMU: JTMHeWHasi, KBaJpaTUuHasi U APpoOHO-/IMHelHast GYHKLIWH, BBITIONMHSATh
3/1IeMeHTapHOe UCC/e[0BaHue U MIOCTPOeHUe X rpadHKoB;

CBOOOZIHO OTepUpOBaTh MOHSATUSIMU: TIOKa3aTe/ibHas U jorapudmuueckast GyHKI|UHU, UX CBOWCTBA U
rpadMKu, UCIO/Ib30BaTh WX IrpayKy /1/1s pellieHus] ypaBHeHU;

cBOOOZIHO OTIepUPOBATh MOHATUSIMU: TPUTOHOMETpHUeCKasi OKPY)KHOCTh, OTpe/ie/ieHre
TPUTOHOMETPHUYeCKUX (PYHKL[MI1 YMC/IOBOTO apryMeHTa;

VICTI0/Tb30BaTh rpayku PyHKLIMH /1J151 UCC/IeZi0BaHKsI TIPOL[eCCOB U 3aBUCUMOCTel TIPU pelleHur
3a7iau U3 PyruX y4eOHBIX MPeMeTOB U PeaTbHOU XKIU3HH, BbIpa)kaTb (JOPMY/IaMH 3aBUCMOCTH
MeXK/y BeJIMUMHaMU;

Hauana maremarrueckoro aHanvsa:

cBOOOZIHO OTIepUPOBATh MOHATUSAMU: aprudMeTHUeCKasi U TeoMeTpUUecKasi mporpeccusi, 6ecCKoHeyHO
yOBIBaro11jasi reOMeTpHYeCKasi POTPeCCHs, TMHENHBIN 1 SKCIIOHeHIMaIbHBINA pocT, popmyria
CJIOKHBIX TIPOLIEHTOB, UMETh TIpe/iCTaB/IeHre O KOHCTaHTe;

VICTI0/Tb30BaTh NPOrPeCCHU ISl PellieHus peaslbHbIX 3a/ay MPUKJIaJHOIO XapakTepa;

cBOOOJJHO OnepupoBaTh MOHATHSIMU: NIOC/Ie[,0BaTe/IbHOCTb, CIIOCO0bI 3a/jaHust
N0C/IeZl0BaTeIbHOCTEeN, MOHOTOHHBIE U OTpPaHUYeHHbIe [10C/1e/|0BaTe/IbHOCTH, TIOHUMaTh OCHOBBI
3apoyK/leHUsl MaTeMaTHU4yeCcKOro aHalr3a Kak aHaiu3a 6eCKOHeUHO MaJlbIX;



cBOOOJJHO OTIepHPOBATh TIOHATHSIMU: HelpepbIBHbIE (DYHKIMH, TOUKM pa3pbiBa rpaduka GpyHKIuH,
acuMNTOThI Tpadrka QyHKIIY;

cBOOOJJHO OTIeprpOBaTh MOHATHEM: (DYHKLHS, HelpepbIBHAst Ha OTpe3Ke, IPUMEeHSITh CBOMCTBA
HernpepbIBHbIX (PYHKLWH /1J1s1 peLleHus 3a/ay;

cBOOOJJHO OTIepHPOBATh TIOHATHSIMU: TIepBasi ¥ BTOPast POM3BOHbIe (DYHKIMM, KacaTeTbHast K
rpadvKy QyHKLINY;

BBIUMC/IATh IPOM3BO/IHbIE CYMMBI, IPOW3BeieHHs], YaCTHOTO Y KOMIIO3ULUM [IBYX (DYHKLMIA, 3HaTh
TIPOM3BO/IHbIE 3/IeMEHTaPHBIX (PYHKLIUM;

MCTI0/1b30BaTh TeOMeTPUUYECKUil U (PU3MUYeCKU CMBbIC/ TPOM3BOJHOM /i/1s1 pellieHus 3a/au.
MHoXecTBa U JIOrMKa:

CBOOOJJHO OTIepHPOBATh MOHATHSIMH: MHO>KECTBO, OTIePAL{K HaJ| MHOYKe CTBaMU;

VICTI0/Tb30BaTh TEOPETUKO-MHOXKeCTBEHHBIH arrapar /i ONMCaHUs peasbHbIX MPOLIECCOB U
SIBJIEHUM, TIPH PeLlleHuH 3a/iad U3 IPyTruX yueOHbIX TpeMeTOB;

cBOOOZIHO OTepUpPOBAaTh MIOHSATUSIMU: OTIpe/ie/ieHre, TeopeMa, ypaBHeHue-Cie[ICTBUe, CBOUCTBO
MaTreMaTh4yecKoro 00beKTa, J0Ka3aTelbCTBO, PABHOCHU/IbHbIE YPABHEHUSI M HEPAaBeHCTBaA.

K koH11y 00yuenusi B 11 k1acce oOydaroLuiics TOMYUYUT C/IeAyOLIMe TIpeIMeTHbIe pe3y/bTaThl 110
OT/e/IbHBIM TeMaM paboueli mporpamMMbl yuebHOTo Kypca «Asrebpa 1 Hauasia MaTeMaTHueCcKoro
aHau3a»:

Uuciia ¥ BBIYUCTICHUS:

CBOOO/IHO OTIepUPOBATh MIOHATUSMU: HaTypaslbHOe U 1ieJ/l0e YKC/I0, MHOYKeCTBa HaTypasibHbIX U
LieJIbIX YKCeJl, UCI0JIb30BaTh NPU3HAKU AeruMocTH Lesbix uricesn, HO/ n HOK HarypanbHbIX
yuces1 /151 peLleHus 3a7ia4, IPUMeHSTh aaroput™M EBkinza;

cBOOOJJHO OTIepHpOBATh TIOHATHEM OCTaTKa 110 MOZYJIIO, 3alMChIBATh HAaTypasibHbIe UKC/a B
Pa3/MUHBIX TTO3ULIMOHHBIX CUCTEMAaX CUMC/IEHUS;

CBOOOJJHO OTIEpUPOBATh TOHATHSIMH: KOMITJIEKCHOE YHC/I0 ¥ MHOYKEeCTBO KOMITIEKCHBIX UHCe,
TIpe/ICTaB/ATh KOMIUIEKCHbIE UKC/ia B a/iredpanueckoil ¥ TPUTOHOMeTPUUeCKoi popMe, BBITIOHSTh
apudMeTHUeCKHe OTepaLjii C HUMH U 1300pakaTh Ha KOOPAMHATHOMW TIJIOCKOCTH.

YpaBHeHUs U HEpaBeHCTBa:

cBOOOJJHO OTIepHpOBaTh TIOHATHSIMU: UPPAL[OHA/IBHbIE, TIOKa3aTe/IbHbIe U JIoTapuMUdeCcKre
HEepaBeHCTBa, HAXOJUTh UX peLIeHUs C TTIOMOILbI0 PaBHOCU/IBHBIX [1€PEX0/I0B;

OCYIIIeCTB/IATE OTOOP KOPHEH MPU PellieHU TPUTOHOMETPHUUECKOTO YPaBHEHMS;

cBOOOZIHO OTepUpOBAaTh MOHSITEM TPUTOHOMETPHUeCKOe HepaBeHCTBO, PUMeHSITh HeoOX0uMble
(hopMyIibl 1151 pellleHrsl OCHOBHBIX TUIIOB TPUTOHOMETPUUEeCKHUX HePaBEeHCTB;

cBOOOZIHO OTIepUPOBATh MIOHATUSMU: CUCTeMa U COBOKYITHOCTb ypaBHEHU U HEPaBEeHCTB,
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CJIE/ICTBUS, HAXOAUTh PelleHNs CUCTeMbl U COBOKYITHOCTeN
palMoHaNbHbIX, MPPaLMOHA/IbHBIX, [I0Ka3aTeIbHbIX U JI0rapu(MUUeCcKUX YpaBHEHUM U HEPaBEHCTB;
pellaTh paljoHa/lbHble, UppaLMOHa/bHbIe, TI0Ka3aTe/lbHble, JorapudMuieckrie 1
TPUTOHOMETPHUYECKHe YPaBHEHUSI M HepaBeHCTBa, CoZleprKalljiie MOZY/IU U [apamMeTphl;
NIPUMeHSTh rpaduueckrie MeTO/ibl /15l pellleHrs] YpaBHEeHUI 1 HepaBeHCTB, a TakKe 3a/au C
rapaMeTpamy;

MO/IeNTMPOBAaTh peasibHble CUTYal[H Ha S13bIKe a/reOpbl, COCTABIISATh BLIPA)KEHUsI, yPaBHEHHS,
HepaBeHCTBa U UX CUCTEMBI 110 yCJIOBUIO 3a/jauu, UCC/Ie/l0BaTh IOCTPOEHHbIE MOJIe/NU C
WICTIO/Tb30BAaHKEM arirapara ajare0pbl, HHTePIIPeTUPOBATh TO/TyUeHHBIN pe3ysibTar.

@OyHKUMU U TPadUKHU:

CTPOUTh rPa(UKU KOMITO3ULIMK (QYHKL[MI C TIOMOLLBIO 3/IeMEeHTapHOTO UCC/Ie/JOBaHKMS U CBOMCTB
KOMITO3ULMU JIByX (DyHKLMI;

CTPOUTBH TeoMeTpruecKre 00pa3bl ypaBHEHHU 1 HEPaBeHCTB Ha KOOPJAMHATHOW TI/IOCKOCTH;
cBOOOZIHO OMepUpOBaTh MOHATUSMU: TPaUKN TPUTOHOMETPUUeCKUX (QYHKLIWH;

NIPUMeHSTh (QYHKLIUM /7151 MOZle/IMPOBaHUs U UCCJIe/J0OBaHKs peaslbHbIX MPOLIeCCOB.

Hauana maremarnueckoro aHaamsa:

WICTI0/1b30BaTh IPOU3BOZHYHO //1s1 UCCIe[0BaHUs (PyHKLIMM HAa MOHOTOHHOCTb U 5KCTPEMYMBI;
HaXOAUTh Haubosblllee U HaMeHbIllee 3HaueHUst ()YHKLIMY HeTllpephIBHOM Ha OTpe3Ke;



WICTI0/TH30BaTh TIPOM3BOJHYIO /IS HAXOXK/I€HHS HAaW/TyUlllero pelieHus B MPUK/IaJHBIX, B TOM UHC/Ie
COL[Ma/IbHO-9KOHOMHUE CKUX, 3a/jauaX, [/Is1 Orpe/ie/ieHrsi CKOPOCTU U YCKOPeHHsI Tipoliecca,
3ajiaHHoro (hopMysioi uau rpaduxkom;

CBOOOZIHO OTIepUPOBATh MOHSATUSMU: TIepBOOOpa3sHasi, orpe/ie/IeHHbINM UHTerpasl, HaXOAUTh
niepBooOpasHbIe 371eMeHTapHBIX (QYHKI[MH U BBIUMC/ISAT UHTETpalt 1o popmyse HeroToHa-
JletiOHUIIA,;

HaXO/JUTb TIOIIA/ TUIOCKUX (GUTYDP ¥ 0OBEMBI TeJT C TIOMOIL[bI0 MHTErpasna;

MMeTb TIpe/iCTaB/IeHre 0 MaTeMaTHueCKOM MOZIe/TMPOBaHMM Ha TIpUMepe COCTaB/IeHus
nuddepeHLIMaTbHBIX YPaBHEHU;

pelLaTh NMPUKJ/Ia/IHbIe 3a/laui, B TOM YKCJIe COLIMaTbHO-9KOHOMUYECKOT0 U (PM3MUeCcKOro Xapakrepa,
Cpe/CTBaMH MaTeMaTHueCKOTo aHajIn3a.



TEMATNYECKOE IIVTAHMPOBAHUNE

10 KJTACC
KosmuecTBO yacoB (D/IeKTPOHHbIE
Ne [HavmeHoBaHuMe pa3/iesioB U M(pOoBLIe)
/T [TéeM MPOrpamMMbl Bcero Koutponbhble  [IpakTryeckue 0Opa3oBare/bHbIE
paboThI paboTEI beCypChbI
IMHO>XXeCTBO JjeliCTBHUTe/TbHBIX
uriceq. MHOrou/IeHbI.
1 |PauMoHasbHbIE ypaBHeHUA U |24 1
HepaBeHCTBa. CuCTeMBbI
[TMHEMHBIX YpaBHEHUU
DYHKLMU Y TPaQUKH.
2 [CreneHHasi GyHKLMUS C LjebiM |12 1
[TOKa3arejaeM
ApudMeTHueCKUl KOpeHb N-
3  |oui crenenu. MippanmoHanesblie| 15 1
ypaBHeHUsI
[Toka3aresibHasi PyHKLMS.
4 10 1
[Toka3aTenbHbIe ypaBHEHUsI
JTorapudmuueckas QyHKLUS.
5 18 1
JToraprdmuyeckrie ypaBHeHUsI
6 [prroHomerpuyeckue 2 1
BbIDa)KeHHUSI U ypaBHEHUsI
7 [TocnemoBaTe/TbHOCTU U 10 1
Mporpeccuun
8 HernpepbiBHbIE QPYHKLIWH. 20 1
[Ipor3BogHas
9 [ToBTOpEHUE, 0600ITIeHNE, 5 )
CHCTeMaTU3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 10 0

[10 [TIPOI'PAMME




11 KJIACC

KosimuecTBO yacos (O/1eKTpOHHbIE
Ne [HanmeHOBaHMe pa3/ie/ioB U 1upoBbIe)
/T [reM MporpamMmel Beero  [KOHTPO/bHBIE  [IPAKTMUECKHE |53 0pare pHEe
paboThI paboTHI becypCeI
1 lccenoBanve GyHKLMM C 2 1
MOMOIIIbIO TTPOM3BOJHOM
2 [[lepBooOpa3sHas u uHTerpan |12 1
[‘pacviku
TPUTOHOMETPHUUe CKUX
3 |[pysHKumii. 14 1
[prroHomerpuyeckue
HepaBeHCTBa
lIpparjioHasbHbIe,
4 [foKasaTesnbHbIe 1 24 1
jiorapudmMuyeckKre
HepaBeHCTBa
5 [KoMIuieKCHbIe yuciia 10
6 [HarypanbHble U 1jenble yuciaa |10
CycTeMbl pallMOHAJIbHbIX,
- [APPALMOHALHbIX 12 1
[OKa3aTe/bHbIX U
lorapu(MruYeCcKrx ypaBHeHU!
8 Bapgauu c napametrpamMu 16 1
9 [ToBTOpEHUE, 0060011IeHNE, 16 )
CcricTeMaTH3aLsi 3HaHUI
OBLIEE KOJIMUECTBO YACOB 136 10 0

[10 ITIPOI'PAMME




[TIOYPOYHOE IVIAHUPOBAHUE
10 KJIACC

Ne
/11

[Tema ypoka

Ko/mmuecTBO Yacos

Bcero

[KoHTpO/IBHBIE
paboThI

[IpakTHUeckue
paboThI

/TaTa
3yYeHUs]

(D/IeKTPOHHbIe

[1M(ppOBbIE
0Opa3oBare/bHbIE

pecypchbl

MHO>KeCTBO, orepaliviy Ha/j
MHO>KeCTBAMH U X CBOMCTBA

[TnarpamMMmbl Diiepa-BeHHa

[ [pyMeHeHVe TeopeTHUKO-
MHO>KeCTBEeHHOTI'O arirapara
U151 peLleHus 3az,a4y

ParjrioHabHbBIE UKCIIa.
(OOBIKHOBEHHBIE U
leCSITUYHBIE APO0OH,
MpOLIeHThI, O CKOHEUHbBIE
nepuoAnyeckue Jpobu

PariioHa/IbHbIE YUCIIa.
(OOBIKHOBEHHBIE 1
lecATUUHBIE APOOH,
MpOLIEHThI, O CKOHEUHbIE
repuofnyecKue qpoou

[IpumeHeHue pobeii 1
MPOLIEHTOB /IJIsI PEIIeHNUsT
MPUKJ/IAJHBIX 3a/au

[TpumeHeHue [pobeli 1
MPOLIEHTOB /IJIs PeLleHusT
MPUK/IaHBIX 3a7lau

/lelicTBUTE/bHBIE UHCIA.
ParioHanbHbBIE U
MppaloHabHble YKiC/ia

ApudmeTrueckre oreparuu
C eHCTBUTENbHLIMU
UC/TAMHU

10

Mopynb 1eliCTBUTE/IbHOTO
UKCJ/Ia U ero CBOMCTBA

11

[TpubMIKEHHBIE
BLIUKC/IEHYS], TIPaBU/Ia
OKPYTJIEHUS], IPUKU/IKA U
OLIeHKa pe3ysbTaTa
BLIUMC/IEHUN

12

(OCHOBHbIE METO/IbI PeIIeHHsT
[1e/IbIX U IpOOHO-
paIMOHAIbHBIX YPaBHEHUH U
HEpaBeHCTB

13

(OCHOBHbIE METO/IbI PeIIeHHsT
[1e/IbIX U IpOoOHO-
paIMoOHAIbHBIX YPaBHEHUH U
HEpaBeHCTB




14

(OCHOBHBIE METO/IbI PeIIIeHHsT
[1e/IbIX U IpOOHO-
pal[MOHabHBIX YPaBHEHUH U
HEpaBeHCTB

15

HOTOYJIeHbI OT OJIHOM
epemMeHHOM. [leseHue
HOrou/iIeHa Ha MHOTOUJIEH C
cratkom. Teopema be3sy

16

IMHOTOWIEHBI C Lje/IBIMH
Ko3(duireHnTamu. Teopema
Buera

17

PellieHrie cCTeM JTMHEMHBIX
yPaBHEeHUM

18

PellieHrie cCTeM JTMHEMHBIX
yPaBHEeHUM

19

[Matpuija cucteMsl
TMHEVHBIX YPaBHEHUM.
Onpezienyresnb MaTpPULIbL
X2, ero reoMmeTpuueCKUn
CMBIC/TI U CBOUCTBA;
BLIUVIC/IEHHE er0 3HauUeHUs

20

OrnipesenuTelb MaTPULIbI
X2, ero reoMmeTpuueCKUn
CMBIC/TI U CBOUCTBA;
BHIUMC/IEHHE €T0 3HAUeHHS

21

[ [primeHeHVe OorpefenuTens
17151 peIleHUs] CUCTEMBI
[TMHEMHBIX YpaBHEHUU

22

PelieHvie NpyK/IaAHbIX 3a4a4
C [IOMOLLIbIO CUCTEMBI
TMHeVHbIX YpPaBHEeHUMN

23

PeliieHre TIPUK/IAIHBIX 3a/1a4
C TIOMOII[BIO0 CUCTEMBbI
[TMHEMHBIX YpaBHEHUM

24

KoHTposibHast paboTa:
'PalioHasibHble ypaBHEHUS
1 HepaBeHCTBa. CuCTeMbI
[TMHEMHBIX YpaBHeHUM"

25

DyHKIWMS, CTIOCOOBI 3a/[aHUS
(byHK1[MH. B3aumMHO
oOpaTHbIe PyHKLIWH.
Komrio3uiusi hyHKIHN

26

[‘paduK QyHKLMN.
(D/1leMeHTapHbIe
rpeobpa3oBaHus rpaduKoB

byHKIUH

27

O6nacTh onpefiesieHUst U
MHO>XeCTBO 3HaUeHUH
bynkuun. Hynu dyHKLun.
[ [poMeXyTKHU 3HaK




[TOCTOAHCTBA

28

UéTHble U HeuéTHbIe
byHkLuu. [Teproguueckre
(byHK1MH. [TpoMexyTKy
MOHOTOHHOCTH (YHKLIUH

29

[MakcMMyMbl 1 MUHUMYMBI
(byakmy. Hanbonbliee u
HavMeHblllee 3HaUeHue
(byHKL[MM Ha IPOMEXKYTKe

30

ITvHeliHasi, KBaJjpaTU4Has 1
poOHO-NMHelHas QyHKLUH

31

(D/1eMeHTapHOe
ICC/Ie/J0OBaHue U TIOCTPOeHUe
rpaUKoB 3TUX (QYHKIUN

32

(D/1leMeHTapHOe
iCCiefloBaHUEe 1 TIOCTPOeHHe
rpaUKoB 3TUX QYHKLUH

33

CTereHb C LieJIbIM
[okasarejeM. bruHoM
HbroroHa

34

(CTereHs C Lje/IbIM
[TokasaresieM. bunom
HrroToHa

35

CrerieHHast yHKLUS C
HaTypaIbHBIM U 1]eJIbIM
nokasarenem. Eé cBolicTBa u

rpaduk

36

KoHTpO/bHAast paboTa:
"CrenienHast pyHKLus. Eé
CBOMCTBA U rpaduk"

37

AprdMeTrueCcKrii KOpeHb
HaTypa/bHOW CTeTreHU U ero
CBOIICTBa

38

ApubMeTHUeCKUI KOpeHb
HaTypabHOU CTereHu U ero
CBOICTBa

39

[Tpeo6Opa3oBaHMsT YMCIOBBIX
BbIDA)KeHUH, COJleprKalliixX
CTerneHu ¥ KOPHU

40

[TpeoOpa3oBaHUs UHMCIOBBIX
BHIDAYKEHHH, COZIePIKaIUX
CTeTreH! U KOPHU

41

[Tpeo6Opa3oBaHMsT YMCIOBBIX
BbIDA)KeHUH, COJleprKalliixX
CTerneHu ¥ KOPHU

42

IppaLiioHasibHbIe
ypaBHeHUsi. OCHOBHbIe
METO/bl pelleHus
MppaLMOHa/IbHbIX




ypaBHEHUM

43

IppaLiioHasibHbIe
ypaBHeHUs1. OCHOBHbIe
METO/bl peLleHus
MppaLMOHa/IbHbIX
ypaBHeHUi

44

l1ppaLiioHa/IbHbIe
ypaBHeHUsi. OCHOBHbIE
METO/IbI pelleHNs
MppaLOHaIbHBIX
yPaBHEeHUM

45

PaBHOCH/TbHBIE TIePeX0/ibl B
pellieHU UpPaLMOHaTbHbIX
ypaBHeHUi

46

PaBHOCU/IbHBIE TIEPEXO/bI B
pelleHNH UpPaLOHaIbHbIX
ypPaBHeHUM

47

PaBHOCH/TbHBIE TIePeX0/ibl B
pellieHu UppaLiOHaTbHbIX
ypaBHeHUi

48

PaBHOCU/IbHBIE TIEPEXO/bI B
pelleHN UpPaLOHaTbHbIX
ypPaBHEeHUM

49

(CBolicTBa U rpadMK KOpHS N-
Oli CTereHU Kak (QyHKLIUN
0OpaTHOM CTeTeH! C
HaTypa/IbHbIM TI0Ka3areyiemMm

50

(CBolicTBa U rpadMK KOpHS N-
Oli CTereHU Kak (QyHKLIUN
0OpaTHOM CTeTIeH! C
HaTypa/IbHbIM TI0Ka3aresiemMm

51

KoHTpO/bHast paboTa:
"CBoiicTBa U rpavK KOpHS
N-0il CTerneHu.
l1ppaLiioHaIbHbIe
ypaBHeHHs "

52

(CTernieHb C paLiOHa/IbHbIM
[TI0Ka3arejeM U e€ CBOMCTBA

53

CTernieHb C paLiOHa/IbHbIM
[TI0Ka3arejeM U e€ CBOMCTBA

54

(CTerneHs C paLiOHa/IbHbIM
[TI0Ka3arejeM U e€ CBOMCTBA

55

[Toka3zaTenbHasi QyHKIYS, eé
CBOMCTBa U rpavk

56

lcnionb3oBaHue rpaduka
(YHKLMU [J15 pelleHust
ypPaBHEeHUM

57

l1criosib3oBaHue rpaduka

(bYHKL[MM [/ peLleHust




ypaBHEHUM

58

[TokaszaTe/ibHble ypaBHEHHUSI.
(OCHOBHBIE METO/bI PeLLeHUs]
MOKa3aTe/bHbIX YPaBHEHUM

59

[Toka3are/bHbIe YpaBHEHUS.
(OCHOBHBIE MeTO/jbl pelLleHus
MOKa3aTe/IbHbIX YPaBHEHUU

60

[TokaszaTe/ibHble ypaBHEHHUSI.
(OCHOBHBIE METO/bI PeLleHUs]
MOKa3aTe/IbHbIX YPaBHEHUM

61

KoHTposibHast paboTa:
'[TokazatesibHast PyHKLIMS.
[Toxa3aresbHbIe ypaBHEeHUS"

62

JToraprgm uncsa. CBolicTBa
ioraprcma

63

JToraprgm uncsa. CBolicTBa
ioraprcma

64

JToraprdm uncsa. CBolicTBa
ioraprcma

65

[lecsiTUUHbIE U HaTypaslbHbIe
lorapu(MeI

66

[lecsiTUUHbIE U HaTypaslbHbIe
lorapu(MeI

67

[Tpeobpa3oBaHue
BHIDAYKEHHH, COZIePIKaIIUX
[Torapu@MmbI

68

[Tpeobpa3oBaHue
BbIDa)KeHUH, COJleprKalliiX
lorapu(MeI

69

[Tpeobpa3oBaHue
BHIDAYKEHHH, COZIePIKaIIUX
[Torapu@MmbI

70

JTorapudmuueckas
(byHK1[1s1, e€ CBOMCTBA U

rpaduk

71

JToraprudmuyeckast
(byHKL[Us1, €6 CBOMCTBA U

rpaduk

72

lcnionb3oBaHue rpaduka
(YHKLMU [J15 pelleHust
ypaBHEeHUM

73

l1criosib3oBaHue rpaduka
(YHKLMU [J1s1 pellieHus
ypaBHeHUi

74

JTorapudmudeckue
ypaBHeHUsi. OCHOBHbIE
METO/IbI pellieHus
lorapugmuyeCcKux

ypPaBHEeHUM




75

JTorapudmuyeckue
ypaBHeHUsi. OCHOBHbIE
METO/IbI pellieHus]
llorapugmuyeCcKux
ypaBHeHUM

76

JTorapudmuyeckue
ypaBHeHUsi. OCHOBHbIe
METO/IbI pelleHus
ioraprmMryeCcKux
ypaBHeHUi

77

PaBHOCU/IbHBIE TIEPEXO/bI B
pelleHnH Jiorapu@muue CKUX
ypPaBHeHUM

78

PaBHOCH/TbHBIE TIePeX0/ibl B
pellieHnH Jiorapu@muue CKUx
ypaBHeHMi

79

KoHTposibHast paboTa:
' JlorapudmMuyeckas
byHKLS.
JTorapudmuyeckue
ypaBHeHUs"

80

CUHYC, KOCUHYC, TAHT€HC U
KOTaHT€HC Y1 C/I0BOI0
ApryMeHTa

81

CUHYC, KOCUHYC, TAHT'€HC U
KOTaHTeHC YHUCI0BOTO
AprymeHTa

82

APKCHHYC, aDKKOCHUHYC U
APKTAHTeHC YKUC/I0BOrO
AprymeHTa

83

APKCHHYC, apKKOCUHYC U
APKTAHI'eHC YMCI0BOIO
AprymeHTa

84

[[puroHomeTprueckas
OKPY’KHOCTb, OIlpefie/ieHHe
TPUTOHOMEeTPUYe CKUX
(byHKL{1I1 UMC/IOBOTO
AprymeHTa

85

IpuroHomerpuueckas
OKDY>KHOCTb, OTIpeJie/ieHre
TPUTOHOMEeTpHUe CKUX
(byHK1L[1Ii UMCIOBOTO
AprymeHTa

86

(OCHOBHLIE
TPUTOHOMETPHUYECKUe

(hopMyJibI

87

OCHOBHBIE
TPUTOHOMEeTpHYeCKUe

(bopmyJibl

88

(OCHOBHLIE




TPUTOHOMEeTpUYeCcKre
(hopMyJibI

(OCHOBHBIE
89 [rpuroHomeTpuyeckue

(bopmyJib

[Tpeobpa3oBaHUe
90 [rpuroHoMeTpUYeCKUX
BbIDa)KeHU

[Tpeobpa3oBaHue
91 [TpUroHOMeTpUYeCKUX
BbIpayKeHUH

[Tpeobpa3oBaHue
92 [rpUroHOMeTpUYeCKUX
BbIDa)KeHU

[Tpeobpa3oBaHue
93 [TpUroHOMeTpuYeCKUX
BbIpayKeHUH

Perienue
94 [rpuroHoMeTpuYeCKUX
ypaBHeHUi

Perienne
95 [TpUroHOMeTpuYeCKUX
ypaBHeHUM

Perienue
96 [rpuroHoMeTpuYeCKUX
ypaBHeHUi

Perienne
97 [TpUrOHOMETpHYECKUX
yPaBHEeHUM

Perienue
98 [rpuroHoMeTpuyeCKUX
ypaBHeHUi

Perienne
99 [rpUroHOMeTpHYeCKUX
ypPaBHEeHUM

Perienue
100 [rpuroHomMeTpHUUe CKUX
ypaBHeHUi

KoHTposibHast paboTa:
"TpUuroHoMeTpuyeCcKre
101 jpbipakeHus u
TPUTOHOMeTpUuYeCcKue
ypaBHeHUs"

[loc/temoBaTe/IbHOCTH,

CriocoObI 3ajaHUs

102 [mocnemoBaTelbHOCTEH.
ﬁl/leTo,a MareMaTuueCcKou

HIYKLWAN

103 |MOH0T0HHLIe U




OrpaHUYeHHbIe
[10CJIe/l0BaTe/IbHOCTH.
lIcTopus aHamv3a

0e CKOHEUHO MaJTbIX

104

ApudmeTrueckas
[porpeccust

105

['eomeTpuueckas
[pOrpeccust

106

BeckoHeuHO yObIBarOLIast
reoMeTprUyecKast IpOrpeccust

107

CymMa 6eCKOHEUHO
yObIBaroIett
reoMeTpudeCKou
MpOrpeccruu

108

JIHeHbIN U
DKCTIOHEeHIMaIbHbIA POCT.
Uricsio e. @opmyra CI0XKHBIX
MPOLIEHTOB

109

JIHeHbIN U
DKCTIOHEeHIMaIbHbIA POCT.
Uricsio e. @opmyra CI0XKHBIX
MPOLIEHTOB

110

l1crionb30BaHue TpoOrpeccuu
17151 peLLeHus] peabHbIX
3a/iau MPUKJIaJHOTO
XxapaKTepa

111

KoHTposibHast paboTa:
""[TocnenoBaTe/IbHOCTH U
rporpeccun’

112

HerpepbiBHbIe (DYHKLIUU U
IIX CBOMCTBA

113

[Touka pa3pbiBa. ACUMIITOTHI
rpagukoB QyHKLMIA

114

CBoliCcTBa (PyHKLIMI
HerpepbIBHLIX Ha OTpe3Ke

115

CBoliCcTBa (PyHKLIMI
HerpepbIBHLIX Ha OTpe3Ke

116

€TOoJ], UHTepBaJIOB /s
ellIeHUs1 HePABEHCTB

[MeHKA HepaBeHCTB

7 E;/leTo,q HWHTEepBaJIOB JJisl
e

118

IMETO,E[ HWHTEepBaJIOB JJisl
pellieHrsI HepaBeHCTB

119

[TpyiMeHeHVe CBOMCTB
HerpepbIBHLIX (DYHKIUM /1S
pereHus 3a7au

120

[[priMeHeHVe CBOKCTB
HerpepbIBHbIX (PYHKLUH /151
pereHus 3aa4




121

[TepBas 1 BTOpas
POU3BOZHBIE (DYHKLIUU

122

Ornipegenenve,
reoMeTpuueCcKUii CMbIC/
MPON3BOJHOU

123

Ornipesenenue, hy3nuecKuii
CMBICJI IPOU3BOIHOM

124

YpaBHeHUe KacaTenbHOU K
rpaguky GyHKLIUN

125

YpaBHeHUe KacaTenbHOU K
rpaguky GyHKLIUN

126

[Ipor3BOAHEIE
B/leMeHTapHBIX (PYHKLMI

127

[Ipor3BOAHEIE
B/leMeHTapHBIX (PYHKLMI

128

[Ipor3BOgHAs CyMMBI,
MpOn3Be/ieHNs], YaCTHOTO U
KOMITO3ULIUM (PYHKIMI

129

[ Ipou3BOHAsS CyMMBI,
[por3Be/ieHNs, YaCTHOTO U
KOMIO3WLMU (PyHKLUN

130

[Ipori3BOgHAs CyMMBI,
MpOu3Be/ieHNs], YaCTHOTO U
KOMITO3ULIMM (PYHKLIMI

131

KoHTposibHast paboTa:
"TIpousBogHas"

132

[ToBTOpEeHuUeE, 0600IIeHME,
CHICTeMaTU3alvs 3HaHUI:
" YpaBHeHUs"

133

[ToBTOpEHME, 00001IeH e,
CUCTeMaTU3aLysl 3HaHUM:
"DyHKIMN"

134

lIToroBasi KOHTpOJ/IbHAs
pabora

135

lIToroBasi KOHTpOJ/IbHAs
pabora

136

[ToBTOpEeHuUeE, 0600IIeHME,

CHCTeMaTHU3alis 3HaHUH

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136

10




11 KJIACC

Ne
n/n

[Tema ypoka

[KosmmuecTBO Uacos

[KOHTpOJ/TbHBIE

Bcero
paboThI

[IpakTHUeckue
paboThI

/laTa
3y YeHUs]

(O/1eKTPOHHBIE

[11(pPOBLIE
oOpa3oBarebHbIE

pecypchI

[ [priMeHeHVe
MPOM3BO/HOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMBbI

[ [priMeHeHVe
MMPOM3BO/IHOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMbI

[ [priMeHeHVe
MPOM3BOJHOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMbI

[ [priMeHeHVe
MPOM3BO/HOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMbI

[ [priMeHeHVe
MPOM3BOHOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMbI

[ [priMeHeHVe
MPOM3BO/HOM K
1CCIIe/0BaHHIO
(byHKLMIA Ha
MOHOTOHHOCTb 1
BKCTPEMYMbI

Haxoxnenve
Har0O/IbILIeTO U
HalIMeHbIIIero
BHaueHusI
HerpepbIBHOM
(DYHKLIMM Ha OTpe3Ke

Haxoxnenve
HAM0O0JIBIIer0 U
HAVMeHbIIIero




BHaUeHMsI
HeTipepbIBHOM
(byHKL[MM Ha OTpe3Ke

HaxoxneHue
HarOO/IBILIETO U
HalMeHbIIIero
BHAUEHUSI
HeTipepbIBHOM
(byHKL[MM Ha OTpe3Ke

10

HaxoxneHue
HarOO/IBILIETO U
HalMeHbIIIero
BHAUEHUSI
HeTipepbIBHOM
(byHKL[MM Ha OTpe3Ke

11

HaxoxneHnue
HarOOIBILIETO U
HalMeHbIIIero
BHAUEHUST
HeTipepbIBHOM
(byHKL[MM Ha OTpe3Ke

12

HaxoxneHue
HarOOIBILIETO U
HalMeHbIIIero
BHAUEHUST
HeTipepbIBHOM
(byHKL[MM Ha OTpe3Ke

13

[[pumMeHeHue
[POW3BOJHOM JJIst
HaXOXK/|eHUS
HaW/Tyullero pereHust
B ITPUKJ/IaJJHBIX
Bajauax

14

[[pumMeHeHue
[POW3BOJHOM JJIst
HaXOXK/IeHUS
HaWTyullero pereHust
B ITPUKJ/IaJJHBIX
Bajauax

15

[[pumMeHeHue
[POU3BOJHOM JJIst
oripe/iesIeHust
CKOPOCTH Y YCKOPEHUS
MpoLecca, 3aJaHHOro
bopmysioii nnu
rpadukom

16

[ [pumeHeHue
[POW3BOIHOM /1J1s1
oripe/ie/IeHUst
CKOPOCTH U YCKOpeHUsI
Mpolecca, 3aJlaHHOTO




bopmysioii nnu
rpadukom

17

Kommo3uiust yHKmii| 1

18

Kommo3uius hyHkuuyi| 1

19

Kommo3uiust pyHKLMMA

20

['eoMeTpuyeckue
0Opa3bl ypaBHEHUH Ha
KOODAWHATHOM
M/10CKOCTH

21

['eoMeTpuyeckue
0Opa3bl ypaBHEHUH Ha
KOODAWHATHOM
M/10CKOCTH

22

KonTposnbHas pabora:
"MccnenoBanue
(byHKLIMI C TIOMOII[bIO
MPOM3BOJHOMN"

23

[TepBooOpa3sHasi,
OCHOBHOE CBOWCTBO
repBooOpa3HbIX

24

[TepBooOpasHbie
B/IeMeHTapHbIX
byukuuii. [IpaBuna
HaXOXKeHUsI
repBoOOpa3HBIX

25

[TepBooOpa3sHbIe
D/IeMEeHTapHbIX
(byHkuui. [TpaBuna
HAXOXKJeHUST
repBooOpa3HbIX

26

lTHTerpar.
[CeoMeTprueCKUii
CMBICJ/I UHTerpara

27

Briuviciienue
OIpe/ie/IEHHOT O
MHTerpaJsa 1o
chopmyne HbroToHa-
JTeriOHMIIA

28

BriuriciieHue
OIpee/1I6HHOIO
iHTerpasa Ino
cbopmysie HbroTOHA-
JTetiOHUIIA

29

[[pumMeHeHue
MHTerpana AJs
HaXO0XKJeHUs
MI01aZiel T10CKUX

uryp

30

[ [pumeHeHue

ITHTErpasid 4/




HaX0KAeHUsT 00BEMOB
reoMeTpUYeCKUX Tejl

31

[Tprimeps! peleHni
b depeHIaTbHBIX
yPaBHEHU

32

[IpymMepbl pelreHui
nrddepeHLaTbHBIX
ypaBHeHU

33

Maremarrueckoe
MOZie TMpOBaHue
peasibHbIX TIPOIIeCCOB
C TIOMOILIBIO

g depeHIIaTbHBIX
ypaBHeHU

34

KoHTposbHast paboTa:
"[TepBooOpa3Has 1
HTerpan”

35

[[puroHomeTpuueckue
(byHKL[1M, X CBOWCTBA
1 rpaduku

36

IpyuroHomeTpuueckue
(byHKLIMW, UX CBOMCTBA
1 rpadyKy

37

[[puroHomeTpuueckue
(byHKL[1M, X CBOWCTBA
1 rpaduku

38

IpuroHomeTpuueckue
(byHKLIMW, UX CBOMCTBA
1 rpadyKy

39

[[puroHomeTpuueckue
(byHKL[M, X CBOWCTBA
1 rpaduku

40

OT60p KOpHei
TPUTOHOMETPHUECKUX
yPaBHEHUM C
MOMOIL{bIO
TPUTOHOMEeTPHYEeCKON
OKPY>KHOCTH

41

OT60p KOpHeit
TPUTOHOMETPHUECKUX
yPaBHEHUM C
MOMOIL{bIO
TPUTOHOMEeTPUYEeCKON
OKPY>KHOCTH

42

OT60p KOpHeit
TPUTOHOMETPHUECKUX
yPaBHEHUM C
MOMOIL{bIO
TPUTOHOMEeTPUYEeCKON

OKDY>KHOCTH




43

OT6Op KOpHei
TPUTOHOMETPHUECKUX
yPaBHEHUM C
MOMOIL{bIO
TPUTOHOMEeTPHYEeCKON
OKPY>KHOCTH

44

PertreHue
TPUTOHOMETpHUUE CKUX
HepaBeHCTB

45

Pertienue
TPUTOHOMEeTpHUUe CKUX
HepaBeHCTB

46

PertreHue
TPUTOHOMETpHUUE CKUX
HepaBeHCTB

47

Pertienue
TPUTOHOMEeTpHUUe CKUX
HepaBeHCTB

48

KoHTposibHast paboTa:
"['pacviku
TPUTOHOMETpHUe CKUX
((byHKLIWH.

I pyuroHomeTpuueckue
HepaBeHCTBa"

49

(OCHOBHBIE METO/bI
peLLeHust
MOKa3aTeTbHbIX
HEpaBEeHCTB

50

(OCHOBHBIE METO/bI
peLLeHust
MOKa3aTeTbHbIX
HEpaBEeHCTB

51

(OCHOBHBIE METO/bI
peLLeHust
MOKa3aTeTbHbIX
HEpaBEeHCTB

52

(OCHOBHBIE METO/bI
peLLeHust
MOKa3aTeTbHbIX
HEpaBEeHCTB

53

(OCHOBHBIE METO/bI
peLLeHust
iorapudmMuyeCcKux
HEpaBEeHCTB

54

(OCHOBHBIE METO/bI
peLLeHust
iorapudmMuyeCcKux
HEpaBEeHCTB

55

(OCHOBHBIE METO/bI

peLLeHust




iorapudmMuyeCcKux
HepaBeHCTB

56

(OCHOBHBIE METO/bI
peLLeHust
iorapudMuyeCcKux
HEpaBEeHCTB

57

(OCHOBHBIE METO/bI
peLLeHust
MppaLOHA/TbHBIX
HEpaBEeHCTB

58

(OCHOBHBIE METO/bI
peLLeHust
ppaLOHA/TbHBIX
HEpaBEeHCTB

59

(OCHOBHBIE METO/bI
peLLeHust
MppaLOHA/TbHBIX
HEpaBEeHCTB

60

(OCHOBHBIE METO/bI
peLLeHust
MppaLOHA/TbHBIX
HEpaBEeHCTB

61

[pacdrueckrie MeTOAbI
pereHust
MpPALMOHATBHBIX
ypaBHeHU

62

[pacdrueckrie MeTOAbI
pereHust
MpPALMOHATBHBIX
ypaBHeHU

63

[pacdrueckrie MeTOAbI
pereHust
MOKa3aTe/TbHbIX
ypaBHeHU

64

[pacdrueckrie MeTOAbI
pelIeHus]
MMOKa3aTe/TbHbIX
HepABEHCTB

65

[pacdrueckrie MeTOAbI
pereHust
iorapudmMuyeCcKux
ypaBHeHU

66

[pacdrueckrie MeTOAbI
pereHust
iorapudmMuyeCcKux
HepaBeHCTB

67

[pacdrueckrie MeTOAbI
pereHust
iorapudmMuyecKux

HepaBeHCTB




68

[pacdrueckrie MeTOAbI
pereHust
MoKa3aTebHbIX U
Torapumuye CKux
yPaBHEHU

69

[‘padrueckrie MeTObI
perieHust
MOKa3aTe/bHbIX U
ioraprgmMryecKmux
ypaBHeHU

70

[pacdrueckrie MeTOAbI
pereHust
MoKa3aTebHbIX U
Torapumuye CKux
HepaBeHCTB

71

[‘padrueckrie MeTObI
pereHus
MOKa3aTe/bHbIX U
ioraprgmMuyecKmux
HepaBeHCTB

72

KoHTposbHast paboTa:
"' ppaLiMoHabHbIe,
MOKa3are/bHble U
floraprdmuyeckue
HepaBeHCTBa"

73

[KoMmruiekcHbie uncia.
Asrebpanueckast U
TPUTOHOMeTpHUUeCKast
(bopMbI 3arnvcu
KOMII/IEKCHOTO YHC/ia

74

[KomriiekCcHble urciia.
Anrebpanueckasi U
TPUTOHOMeTpHYecKast
(hopMblI 3arcu
KOMTIJIEKCHOTO UKMC/Ia

75

ApubmMeTrueckue
oriepaLu C
KOMIT/IEKCHBIMU
UKC/IaMu

76

ApubmMeTrueckue
oriepaLu C
KOMTL/IEKCHBIMU
UKc/IaMu

77

1300pakeHue
KOMIJIEKCHBIX UHMCeJT
Ha KOOPAWHATHOM
M/10CKOCTH

78

1300pakeHue
KOMIJIEKCHBIX UHMCeJT

Ha KOOPAWHATHOM




I/IOCKOCTH

79

dopmyna Myaspa.
KopHu n-oli cTeneHu
13 KOMIUIEKCHOTO
uucia

80

dopmyna Myaspa.
KopHu n-oli cTerneHu
13 KOMIUIEKCHOTO
uucia

81

[[pumMeHeHue
KOMIJIEKCHBIX UHMCeJT
17151 peleHust
(br3rueCcKux u
reoMeTpruyeCKUX
Baziau

82

KoHTposnbHas pabora:
' KomruiekcHele uncia"

83

HatypasnbHble U Liesbie
uucia

84

HatypasnbHble U Liesbie
uucia

85

[[pumMeHeHue
[PU3HAKOB [|e/TMMOCTHU
L[e/IbIX YKCel

86

[ [pumeHeHue
[IPU3HAKOB [1eIMMOCTH
L[e/IbIX YKUCesT

87

[[pumMeHeHue
MPU3HAKOB JeJIMMOCTU
Lebix uricen: HO u
HOK

88

[[pumMeHeHue
MMPU3HAKOB JeJIMMOCTU
Lenbix uricen: HO u
HOK

89

[[pumMeHeHue
[IPU3HAKOB J|e/TMMOCTHU
L[e/IbIX YKUCeJI: OCTaTKU
[10 MOZYJIIO

90

[[pumMeHeHue
[PU3HAKOB J|e/TMMOCTHU
L[e/IbIX YKUCeJI: OCTaTKU
[10 MOZYJIIO

91

[[pumMeHeHue
[IPU3HAKOB /Ie/IMMOCTU
L|e/IbIX YMCeJI:
anroput™ EBknza
17151 pellleHus 3a,a4 B
Lie/IbIX YUCIax

92

KonTposnbHas pabora:




"Teopus LjebIX
yrces"

93

CricTeMa U
COBOKYITHOCTh
ypaBHEHUM.
PaBHOCHTbHBIE
CLICTEMBI Y CUCTEMBI-
(C/1eJCTBHS

94

CricTeMa U
COBOKYITHOCTh
ypPaBHEHUM.
PaBHOCHTbHBIE
CLICTEMBI ¥ CHCTEMBI-
(C/1eJCTBHS

95

(OCHOBHBIE METO/bI
peLLeHus: CUCTeM U
COBOKYTTHOCTeM
paLIOHA/TbHBIX
yPaBHEHU

96

(OCHOBHBIE MeTO/bI
pellieHus1 CUCTeM U
COBOKYTTHOCTeM
MppaljoHaTbHBIX
ypaBHeHU

97

(OCHOBHBIE METO/bI
peLLeHus] CUCTeM U
COBOKYTTHOCTeM
MoKa3aTeTbHbIX
yPaBHEHU

98

(OCHOBHBIE MeTO/bI
pellieHus1 CUCTeM U
COBOKYTTHOCTeM
MoKa3aTebHbIX
ypaBHeHU

99

(OCHOBHBIE METO/bI
peLLeHus] CUCTeM U
COBOKYTTHOCTeM
Torapumuye CKux
yPaBHEHU

100

(OCHOBHBIE MeTO/bI
pellieHusi CUCTeM U
COBOKYTTHOCTeM
ioraprgmMryecKux
ypaBHeHU

101

[ [pumMeHeHVe cucTeM K
pEIIeHUI0
MaTeMaTHye CKUX
Bajiau M 3ajiad U3
pa3/TMUHBIX 00acTei

HayKU U peaibHOM




PKU3HU,
MHTepIipeTaLys
MOJ/Ty4YeHHbIX
pe3y/IbTaToB

[ [pumMeHeHVe cucTeM K
peIeHnI0
MaTemMaTHue CKUX
Baziay v 3afiad 13
pa3/TMUHBIX 00/acTei
HayKU U peaibHOM
DKH3HHU,
MHTepIIpeTaLys
MOJTyUeHHBIX
pe3y/bTaToB

102

[ [pumeHeHue
HEPaBEHCTB K
peLeHuIo
MaTeMaThueCKuX
Bajiay v 3a7ia4 13
103 jpa3nmuuHbIX obsacTei
HayKU U peajibHOM
PKU3HHU,
MHTepIipeTaLys
MOTyUeHHbIX
pe3yabTaToB

[KonTposnbHas pabora:
'CrcTembl
paLlOHA/IbHBIX,

104 pppanoHanbHbIX
MOKa3aTebHbIX U
iorapudmMuyeCcKux
ypaBHeHU"

ParjioHanbHbIE
105 [ypaBHeHuUs1 C
[lapaMeTpamu

ParioHanbHbIE
106 HepaBeHCTBa C
[apaMeTpamu

ParjioHanbHbIE
107 [cucteMmsl C
[lapaMeTpamu

IppaLiioHanbHbIe
yPaBHEHUS,
HepaBeHCTBa C
[lapaMeTpamu

108

IppaLiioHanbHbIe
109 [cucremsl €
[apameTpamu

[TokasaTebHBIE
ypaBHeHwUs,

110




HepaBeHCTBa C
rapameTpamu

111

[TokasaTebHBIE
CLICTeMEI C
apamMmeTpamu

112

JTorapu@muyeckue
ypaBHEeHUs,
HepaBeHCTBa C
rapaMeTpamu

113

JTorapu@muueckue
CUICTEMBI C
rapameTpamu

114

[IpuroHomeTpuueckue
yPaBHEHUsI C
[apameTpamu

115

[[puroHoMmeTpuueckue
HepaBeHCTBa C
[apameTpamu

116

[IpuroHomeTpuueckue
CUCTeMBI C
[apameTpamu

117

[TocTpoeHue u
1CCIlefloBaHue
MaTeMaThueCKuX
MO/le/1el peasibHbIX
CUTYyaLUM C TIOMOII[bIO
yPaBHEHUM C
rapaMeTpamu

118

[IocTpoenue u
1iCCieZloBaHUe
MaTeMaThueCK1uX
MO/e/iel peasibHbIX
CUTYyaLUl C TIOMOLL[bIO
CUCTeM ypaBHEHMM C
apameTpamu

119

[TocTpoeHue u
1CClefloBaHue
MaTeMaThueCKuX
MO/le/1el peasibHbIX
CUTYyaLUM C TIOMOII[bIO
CCTEM ypaBHEeHUH C
rapaMeTpamu

120

KoHTposbHast paboTa:
'3agaun C
apameTpamu”

121

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTU3aLys
BHaHUM: "YpaBHeHUS"

122

[ToBTOpEHME,




0600IIIeHHE,
cUCTeMaTH3aLus
BHaHUU: "YpaBHeHUS"

123

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTh3aLus
BHaHUU: "YpaBHEHUS.
CucTeMbl ypaBHeHUI"

124

[loBTOpEHMeE,
0000ITIeHME,
CHCTeMaTH3aLys
BHAHW:
"HepaBeHncrBa"

125

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTU3aLyst
BHAHW:
"HepaBeHcTBa"

126

[loBTOpEHMeE,
0000ITIeHME,
CHUCTeMaTH3aLys
BHAHW:
"HepaBeHncrBa"

127

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTU3aLys
BHAHW:
"'[Ipou3BOAHAs U eé
[puMeHeHue"

128

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTU3aLys
BHAHW:
"'[Ipou3BOAHAs U eé
[puMeHeHue"

129

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTU3aLys
BHAHW:
"'[Ipou3BOAHAs U eé
[puMeHeHue"

130

[ToBTOpEHME,
0600IIIeHHE,
CUCTeMaTh3aLus
3HaHuM: "VIHTerpan u
ero npuMeHeHue"

131

[loBTOpEHMeE,
0000ITIeHME,
CCTeMaTU3aLys

BHaHUM: "PyHKIUN"




132

[loBTOpEHVE,
0000ITIeHME,
CUCTeMaTHh3alus
BHaHUM: "PyHKIUN"

133

[loBTOpEHVE,
0000ITIeHME,
CUCTeMaTH3alus
BHaHUM: "DyHKIUN"

134

IToroBas
KOHTPOJ/TbHasi paboTa

135

IToroBas
KOHTPOJ/TbHasi paboTa

136

[loBTOpEHVE,
0000ITIeHME,
CCTeMaTU3aLus

BHAHUI

OBUIEE KOJIMYECTBO
YACOB IIO
[TPOI'PAMME

136

10




TTIPOBEPSIEMBIE TPEBOBAHNS K PE3Y/IETATAM OCBOEHMS OCHOBHOM
OBPA3OBATEJIbHOM TTPOTPAMMEBI

10 KJTACC
Kopn, o o
PSR [TpoBepsieMbie TIpeIMETHBIE Pe3y/IbTaThbl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM
MpOrpaMMEbI cpeZiHero ob1rero obpa3oBaHust
pesysbTara
1 Uiucna u BeruncieHus
11 OnieprpoBaTh MOHATUSAMU: pPaL{MOHaIbHOE U JeliCTBUTeIbHOe UKCIIO,
) 0OBIKHOBEHHasI U JleCSITUUHasi [po0b, TIPOLIeHThI
1.2 BEIMo/HATE apy(MeTHUeCKHe orepalyy C paLMOHaIbHBIMU U 1eHCTBUTETbHBIMU
UKC/IaMU
13 BBIMOMHATE TPUO/IVKEHHBIE BBIYHC/IEHMS, MCTIONb3yst TIPABUIIA OKPYT/IeHHS,
nesiaThb MPUKW/KY U OLIEHKY pe3y/bTaTa BbIYMC/IeHUN
OnepupoBaTh MOHATUAMU: CTeTeHb C Le/IbIM MT0Ka3aresieM, CTaHAapTHas ¢popma
14 BaryCy J1eMCTBUTEIBHOIO UKC/Ia, KOpeHb HaTypaabHOW CTeNeHU; UCI0/Ib30BaTh
' MOAXOAALTYI0 (OPMY 3alMCH JAeHCTBUTETbHBIX YMCes [/ pelleHuts
MpaKTUUeCKUX 3aZa4y U NpeiCTaBIeHNs JaHHbIX
OniepupoBaTh MOHATUAMU: CUHYC, KOCUHYC Y TaHI'€HC IIPOU3BOJILHOTO YTIa;
1.5 1ICTI0J/Ib30BaTh 3alMCh TIPOM3BOILHOTO yIJia uepe3 oOpaTHbIe
TPUrOHOMeTpHuUecKre QyHKLUN
2 YpaBHeHUs1 ¥ HepaBeHCTBa
OniepupoBaTh MOHATUAMU: TOXKJECTBO, ypaBHeHHe, HEpaBeHCTBO, Liefoe,
2.1 palLloHa/NIbHOe, UpPALMOHA/bHOEe YpaBHEHNE, HePaBEHCTRO,
TPUTOHOMETPUUECKOe ypaBHEHHe
99 BEIMO/HATH TPeobpa30BaHusi TPUTOHOMETPUUECKUX BhIPa)XKeHHUH U pelllaTh
TPUTOHOMETpUUeCKHe YPaBHeHHs
BEIMo/HATE Tpeobpa3oBaHus 1ie/TbIX, PALMOHATBHBIX U UPPAL[MOHATbHBIX
2.3 BbIpDa’KeHU U pelllaTh OCHOBHBIE THUIHI Lie/IbIX, Pal{MOHAIbHBIX U
MppaLMOHa/IbHBIX YPaBHEHUM U HEPABEHCTB
24 [TpriMeHSTh ypaBHEHUsI M HepaBeHCTBa Ji/Is pellieHUss MaTeMaThyeCcKuX 3aziad U
) Bajiad U3 Pa3/IMUHbIX 00sacTell HAYKU U peasibHOM JKU3HU
MozenpoBaTth peasibHble CUTYALMH Ha sSI3bIKe anreOpbl, COCTAB/STH BhIPAXKEHHUS,
2.5 ypaBHEeHUs, HepaBeHCTBa M0 YCJI0BUIO 3a/lauM, UCC/e/J0BaTh MTOCTPOEHHbIe
MOZIeJ/TH C MCII0/Tb30BaHUEM arrapara aareopsl
3 DYHKLMY 1 TpadyKu
OrieprpoBaTh MOHATHUAMU: QYHKLNS, CrIOCOOBI 3a1aHust HYHKI|H, 00/1aCTh
3.1 orIpesie/IeHUs] U MHOXKeCTBO 3HauUeHU QyHKLWH, rpaduK QyHKIMH, B3aUMHO
0OpaTHbIe QyHKLIH
3.7 OneprpoBaTh MOHATHSMU: YETHOCTb M HEUETHOCTDh (DYHKLIMH, HY/U (PYHKLIWH,
MPOMEeXXYTKH 3HAKOOCTOSIHCTBA
3.3 Icrionib3oBaTh rpadyKu (PYHKIMM /1J1s1 pellieHUs] ypaBHeHUM
34 CTpPOUTD U UNTaTh TPpapUKK JTMHEHHOW (PYHKLIMH, KBa/paTUUHOW (PYHKLIMY,
CTerIeHHOM (PYyHKLIMH C LieJIbIM [10Ka3aTreieM
icnionb3oBath rpadvku PyHKIWHN /17151 MCC/IeloBaHKs TIPOL[eCCOB U 3aBUCUMOCTeH
3.5 MpY pellieHr  3a/lau U3 IpyTux yueOHbIX MTPeMeTOB U PeaTbHOM »KU3HH,
BbIpa’kaThb (HOpPMYy/IaMu 3aBUCUMOCTU MeX/ly BeJTMUMHAMU
4 Hauana MaTemaTHyecKoro aHanvsa




OHEPI/IPOBEITI: TIOHATUAMM: I10C/1e40BATEe/IbHOCTD, apI/I(l)METI/IquKaH n

41 reomMeTpryecKasi Iporpeccum
40 OrieprupOBaTh MOHATUSMU: 0@ CKOHEUHO yObIBarolljasi reoMeTprueCKast
) Mporpeccusi, CcyMmma 6eCKOHeUHO yObIBarol[eii reoMeTpUueCKol Mporpeccuu
4.3 3a/1aBaTh MOC/IE0BaTeTbHOCTH Pa3/IMUHBIMU CII0COOaMU
44 1criosib30BaTh CBOMCTBA M0OC/Ie[0BaTe/TbHOCTe!N 1 IIPOrpeccuii AJis pelleHust
peasibHBIX 3a/jau MPUK/IaZHOTO XapaKTepa
5 [MHOXecTBa U JI0rMKa
5.1 OrieprpoBath MOHATUSMU: MHOXECTBO, OlepaLyy HaJ MHOKeCTBaMU
5.9 l1crionb30BaTh TEOPETUKO-MHOXKECTBEHHBIH afrnapar A/ ONMCaHUs peanbHbIX
) MPOLIECCOB U SIBJIEHWH, TIPY PellleHnH 3aZiad U3 APYTUX yueOHBIX IMPeMeTOB
5.3 OneprpoBaTh MOHATHSIMU: OTIpeZie/ieHue, TeopeMa, C/leICTBUe, [10Ka3aTeIbCTBO
11 KJITACC
Kopn, . .
PSR ITpoBepsieMbie TIpeZIMETHBIE Pe3y/IbTaThl 0CBOEHUsI OCHOBHOM 00pa30BaTeIbHOM
e MpOrpaMMBbI CpefiHero o61iero o6pa3oBaHus
1 Uvicna v BerunciieHust
(OrnepupoBaTh MOHITUSIMU: HAaTypa/bHOe, LieJioe YUCJIO; UCTI0/Ib30BaTh MPU3HAKU
1.1 e TMMOCTH LieJTbIX UMCesl, PA3/I0’KeHHe Urc/ia Ha TIPOCThle MHOXKUTENU JJIs
pellieHys 3a1a4
1.2 OnepupoBaTk NOHATUEM: CTEIeHb C Pal[MOHA/IBHBIM IT0Ka3aTreiemM
13 OneprpoBaTh MOHATHSMU: JIorapydM UKc/ia, JeCITUYHbIe U HaTypabHbIe
’ Torapu@MmbI
2 YpaBHeHUs 1 HepaBeHCTBa
[TprMeHsITb CBOWCTBA CTeTIeHH /1Jisi peoOpa30BaHuUs BbIPA)KeHHM, OTIePUPOBAaTh
2.1 MOHSATUSIMU: TI0Ka3aTe/lbHOe YpaBHEHUe U HePaBeHCTBO; pelllaTb OCHOBHbIE THUIIbI
[OKa3aTe/bHbIX YPaBHEHUI U HEPABEHCTB
BLINO/THATH TPeoOpa30BaHuUs BbIPAXKEHUH, COZIePrKaIlUX JIOTaprU(MBbI;
2.2 OTIepUPOBATh MOHITUSIMU: JIoTapU(PMUUeCKoe YpaBHEHME U HePaBeHCTBO; pellaTh
OCHOBHBIE THITBI Iorapu(h)MUUeCKUX YypaBHEHHUI U HEPaBeHCTB
2.3 HaxoauThb pelieHusi TPOCTEeUIINX TPUTOHOMETPHUeCKUX HepaBeHCTB
24 (OrniepupoBaTh MOHSATUSIMU: cucrema JIHHeﬁHLIUX yPaBHEHUN U e€ pellieHune;
1ICTI0/Ib30BaTh CUCTEMY JIMHEMHBIX YpPaBHEHUH /1/1s1 pelleHUs] MpaKTUUyeCcKrX 3a/1ad
25 HaXOAHTbUPEHJEHHH MPOCTENIINX CUCTEM U COBOKYTHOCTEM palliOHAa/IbHBIX
ypaBHEHMI U HEPaBeHCTB
MoepoBaTh peasibHble CUTYal[UM Ha sSI3bIKe a/ire0pbl, COCTAB/IATh BhIPa)XKEHUS,
2.6 ypaBHEHUsI, HepaBeHCTBA U CUCTEMBI T10 YC/IOBHIO 3a/lauu, UCC/Iel0BaTh
[0CTPOEHHBIE MOJIE/IM C UCTIO/Ib30BaHUEM arrapara aareopbl
3 DyHKLMW U TpaduKy
OneprpoBaTh MOHATUSMU: TieproAnYecKast (OyHKIMsI, TIPOMEeXKYTKU
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH SKCTpeMyMa (yHKI[|H, HarnboJIbIliee 1
) HarMeHblllee 3HaueHus1 QYHKIMU Ha TIPOMEXKYTKe; UCTIONMb30BaTh UX JJIs
cciieioBaHusl QYHKLMM, 3a/JaHHOW rpadrKoM
OneprpoBaTh MOHATHSMU: TpadyKU MOKa3aTebHOM, Torapu@muueckoi u
3.2 TPUTOHOMeTpHUUeCKUX (DyHKIMI; 300paXkaTh UX Ha KOOPJAMHATHOM MJIOCKOCTU U

ICTI0/Ib30BdTh [JId pELIeHUA ypaBHeHI/Iﬁ U HEpABEHCTB




[1300paskaTh Ha KOOPJUHATHOU TVIOCKOCTH rpaMKH TMHEHHBIX YpaBHEHUH U

3.3 CI10/1b30BaTh UX JI/1S1 pellieHUs CUCTeMbl IMHEMHBIX YpaBHEeHUU
34 l1crionib30BaTh rpaUku GyHKLMN /151 UCCIe0BaHUs MPOLIeCCOB U 3aBUCUMOCTeN
' 13 IPYrUX Y4eOHBIX JUCLIMTUINH
4 Hauasia MaTemaTHueCcKoOro aHaausa
(OriepupoBaTh MOHATHUSMU: HellpepblBHAs (DYHKLMS, TIPOM3BOHAs (PYHKLIUY;
4.1 1CI10/1b30BaTh reOMeTprUYeCKUM U (pU3uueCKUid CMbIC/ TIPOU3BOAHOM [/ pelleH st
Baziav
40 HaxoauTh MPOX3BO/HbIE 3/IeMEeHTapHbIX (PYHKLMi, BEIUMC/IAT POMU3BO/HbIE
’ CYMMBbI, TIPOM3Be/IeHHs], YaCTHOTO hyHKIUN
43 l1crio/1b30BaTh MPOU3BOAHYIO J/IS1 UCC/IeA0BaHUS (YHKLIMKM HA MOHOTOHHOCTh U
' BKCTPEMYMBI, IPUMEHSThb pe3y/bTaTbl UCC/Ief0BaHNs K TOCTPOEHHIO I'PaUMKOB
44 [1cr10/1530BaTh MPOU3BOAHYIO [/Is1 HAXO0XK/IeHUsI HaUTyullero peieHus B
MPUK/Ia/HbIX, B TOM UMC/Ie COLJMa/IbHO-5KOHOMUUECKHX, 3aZadax
45 OrieprpoBaTh MOHATHSIMU: TIepPBOOOpa3Hasi ¥ UHTerpast; TOHUMaThb
’ reoMeTpuuecKui U (pU3nUYecKuii CMbIC/T UHTerpasa
46 HaxoauTh mepBooOpa3sHble 31eMeHTapHbIX (YHKLWA, BBIUUC/ISTh UHTETPaJl 1o
' tbopmyrne HetoToHa — JletibHMITA
47 PeliaTh MpYK/aHbIE 33/la4d, B TOM YKUC/Ie COLMaIbHO-3KOHOMHUYECKOTo 1

(br3mueckoro xapakrepa, CpeiCTBaMU MaTeMaTH4yeCKOTo aHaslr3a




I[MTPOBEPAEMBIE OJIEMEHTBI COAEP)KAHWA

10 KJTACC

Kop TIpoBepsiemMblii 371eMeHT COZiepKaHus

1 Uric/ia v BeIUMC/IeHUs
PairioHabHbIe urcia. OOBIKHOBEHHbIE U leCATUUHbIe Ap00H, MPOLeHThI, 6e CKOHeUHbIe
11 [repuopmueckue apobu. Apudmernueckre OrepaLuy C paliiOHaIbHBIMU UMC/IAMH,
nMpeoOpa30oBaHUst YMCIOBLIX BhIpaykeHU. [IpumMeHeHre 1po0Oeli U MPOLIeHTOB [I/Is pelleHUs]
MPUK/Ia[HBIX 3a/jau U3 pas3/IMuHbIX 0Tpac/ieil 3HaHWH U peaslbHOM >KHU3HU
/lelicTBUTe/bHBIE UKC/a. PallMoHanbHbIe U MppaLMOHa/IbHbIe uncia. ApudmMeTrueckre
1.2 fomepanuu c AeHCTBUTETBHBIMU YKC/IaMU. [IprO/IKEHHbIE BEIUKMCIEHUS], TIPaBU/Ia
OKpYTJIeHUs1, IPUKK/IKA Y OLIeHKAa pe3y/ibTaTa BbIYUC/IeHUI
(CTerneHb C Lje/1bIM NoKa3aresneM. CTaHgapTHas (opMa 3arucH [eiMCTBUTEe/IbHOTO UKCIa.
1.3  [Micnonw3oBaHue noaxoAsiei GOpMbl 3alUCH 1eHCTBUTENbHBIX YMCe JIsl PelleHust
MpakTHUUeCKUX 3a/jau U MpeJCcTaBieHus JaHHbIX
1.4 ApI/I(l)MeTH‘-IECKI/Iﬁ KOpeHb HaTypaJ/ibHOM cTerneHu. [JelCTBUS ¢ apupMeTHUeCKUMU KOPHSIMU
HaTypa/IbHOW CTerneHu
15 CHHYC, KOCUHYC M TaHT€HC YMC/I0BOTO aprymeHTa. ApKCUHYC, apKKOCHHYC, apKTaHTeHC
UKC/I0BOTO apryMeHTa
2 YpaBHeHus1 1 HepaBeHCTBa
2.1 [ToxzecTBa ¥ TOKZJeCTBEHHbIEe TIPe0Opa30BaHMUs
29 [Ipeo6pa3oBaHKe TPUTOHOMETPHUUECKUX BbhipaykeHUid. OCHOBHbIE TPUTOHOMETPUYeCKHe
' (bopmyJibl
2.3 |YpaBHeHMe, KOpeHb ypaBHeHUsl. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo/ UHTepBaoB
2.4 [PemieHue 1ebIX ¥ APOOHO-pPALIMOHATBHBIX YPAaBHEHUM U HEPAaBEeHCTB
2.5  [PelieHMe WppaLMOHA/IbHBIX ypaBHEHUI U HEPaBEHCTB
2.6  [|PemeHne TPUrOHOMETPUYECKUX YPaBHEHUMN
57 [IpriMeHeHVe YypaBHEHUI U HEPABEHCTB K pellleHHI0 MaTeMaThyeCcKrX 3a/1ad U 3a/jau 13
) pa3MMYHBIX 00MacTell HAyKW U PeabHOW >KU3HU
3 DyHKLMY U TpaduKU
3.1 ([@yHKIWM, criocobbl 3aganus GyHKImU. I'paduk GyHKImM. B3auMHo obpaTHbie QyHKIUH
3.9 (O6nacTh omnpeziesieHNs U MHOXKeCTBO 3HaueHU dyHKiuu. Hymu ¢yHkuyu. [TpomexyTku
) BHAKOIMOCTOSIHCTBA. YETHbIE U HEeUéTHbIe (PyHKLIUN
33 CtenieHHas QyHKLMSI C HAaTypaabHBIM U LieJIbIM MoKa3artesnieM. E€ cBoicTBa U rpaduk.
(CBoiicTBa U rpaduK KOpPHS N-0M CTereHr
3.4 TpuroHomeTpryecKasi OKpy>KHOCTb, OTpe/ie/ieH e TPUTOHOMeTPUUeCKUX (PyHKLUN
UKC/I0BOTO apryMeHTa
4 Hauana MaTemMaTH4eCcKoOro aHaausa
41 [TocieoBaTeTIbHOCTH, CIIOCOOBI 3a/1aHUs MTOC/Ie0BaTeIbHOCTe. MOHOTOHHbIE
[10C/Ie0BaTe/IbHOCTH
AprdmeTruecKast U reOMeTprUUecKasi mporpeccru. beckoHeuHo yObiBaroras
4o  [feOMeTpHYecKas mporpeccus. CymmMa beckoHeuHO yObIBaroIIieil reoMeTpuyecKoi
nporpeccur. @opMyra C/I0KHBIX MPOLIEHTOB. VIcIionbp30BaHre IpOrpeccuy /ISl peleHust
peasibHBIX 3a/jau MPUKJIaJHOTO XapakTepa
5 [MHoxecTBa 1 JIOTHKa

HOYKeCTBO, Orlepaliuy HajJi MHO)KecTBaMU. Jluarpammel Oitiepa — BeHnHa. [IpuMeHeHMe
€0pPeTUKO-MHOXKeCTBEeHHOT'0 arlrapara /ijisi On1CcaHusi peasibHbIX MPOLIECCOB U SIBJIEHUH,




MPY pelleHrH 3aJad U3 IPyTuX yueOHbIX TIPeIMEeTOB

5.2  |OnpepeneHue, Teopema, CeICTBYE, J0Ka3aTeIbCTBO
11 KJTACC
Kopg, [TpoBepsieMblii 3/1IeMEHT COJepP>KaHUsI
1 Uiicna v BeIUMCIeHUS
1.1 HatypasnbHbie U Lesible unciia. [Ipr3Haku Ae/IMMOCTH Lie/IbIX Yuces
1.2 CTerieHb C paljMOHa/IbHbIM TT0Ka3aresieM. CBOMCTBA CTeleHU
1.3 JTorapu¢m uncia. [JecsiTuuHble U HaTypasibHble JIorapupMbl
2 YpaBHeHUS1 1 HEpaBEHCTBa
2.1 [TpeoOpa3oBaHue BHIPKEHHI, COZePXKaIIUX JTI0TapupMbl
2.2 [TpeoOpa3zoBaHue BeIPAYKeHUH, COIEP>KALI[UX CTETIEHH C ParjioHaIbHBIM TI0Ka3aTe/ieM
2.3 [ I[pmepb! TPUrOHOMEeTpUYEeCKUX HePaBeHCTB
2.4 [TokasaTe/bHbIe ypaBHEHUS U HepaBeHCTBa
2.5 JToraprmuueckre ypaBHeHHs1 1 HePaBeHCTBa
6 CI/ICTSMI)I JIMHEHHBIX XpaBHeHHﬁ. PellieHre MpUK/IaIHBIX 33/1a4 C MTOMOILBI CUCTEMBI
[TMHENHBIX YpaBHEHUU
2.7 CricTeMbl ¥ COBOKYITHOCTH pPaLiMOHaIbHbIX YDaBHEHU Y HEPaBEHCTB
78 [IpymMeHeHVe ypaBHEHU, CUCTEM U HEPAaBEHCTB K PelleHWI0 MaTeMaThueCKuX 3aad u
’ Bajlau M3 pa3/InuHBIX 00/1acTell HayKu U pealbHOM JKHU3HU
3 DyHKIMY U TpaduKu
Dyukuys. [Teproanueckre ¢hyHKIU. [IpoMeXXyTKM MOHOTOHHOCTH (DYHKLIWH.
3.1 MakcuMyMbl 1 MUHUMYMBI (byHKIMH. Hanborbliiee 1 HauMeHblIllee 3HaueHre GyHKIIUU Ha
[POMeXKyTKe
3.2 TpuroHomeTprueckre GYHKIMU, UX CBONCTBA U rpaduku
3.3 [TokaszaTenbHasi ¥ jorapu@muueckasi PyHKLMU, UX CBOWCTBA U rpaduKu
3.4 lcnionb3oBaHue rpadukoB MYHKIMM [J1s pellieHrsl ypaBHeHUH U IMHeNHbBIX CUCTeM
l1criosib3oBaHue rpadykoB YyHKLIMM [1/1s1 MCCIeIOBaHKs TTPOLIeCCOB M 3aBUCUMOCTeH,
3.5 KOTOpbIe BO3HUKAIOT MPU PellleHnH 3aZiad U3 APYrUuX yueOHBbIX MPeIMEeTOB U peabHOU
DPKI3HU
4 [Hauana MaTemaTHueCKOro aHa/IM3a
4.1 HermpepbiBHble hyHKLIMWA. MeToji MHTepBaJIOB [/l pellieHs HepaBeHCTB
4.2 [Tpon3sBozaHas dhyHKIMK. ['eoMeTpuueckuii U hr3rueCKUi CMBIC/ TIPOM3BOIHOM
43 [Tpor3BO/iHbIE 37IeMeHTapHbIX PYHKLWNA. @OpPMY/ibl HAXOXK/eHUsI IPOM3BOIHON CYyMMBI,
MpOu3Be/ieHUsI U YaCTHOTO (PyHKLIUM
44 [IpriMeHeHVe MPOM3BOJHOM K UCC/Iel0BaHUIO (DYHKLIM Ha MOHOTOHHOCTb U 9KCTPEMYMBI.
) HaxoxeHrie HanbO/bILEr0 ¥ HAMMEHbIIIETO 3HaUeHHsT (DYHKI[UU Ha OTPEe3Ke
45 [IpriMeHeHVe IPOM3BOIHOM [I/Is1 HAXOXK/|€HUSI HAW/Tyulllero pellieHus B TPUK/IaJHbIX
Bajiauax, /1Jisl orpe/iesieHusi CKOPOCTH Mpoliecca, 3a[aHHOro (popMysioi UK rpauKom
4.6 [TepBoobpa3Hasi. Tabsuia mepBooOpa3HBIX
47 [1HTerpaii, ero reoMmeTpuueCcKuii ¥ hpru3nUeCKUl CMbIC/I. BhIuncieHre uHTerpasia mo
' cbopmysie HetotoHa — JletibHuIja




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHNS OCHOBHOM OBPA30BATEJIbHO! I[TPOT'PAMMEBI CPEJHET'O OBIIETO

OBPA3OBAHNA

Kog,
TIPOBEPSIEMOT0
TpeboBaHUs

[TpoBepsiembie TpeOOBaHUS K TTPeMETHBIM Pe3y/ibTaTaM OCBOEHUSI OCHOBHOM
0Opa3oBaTeIbHOM TIPOrPaMMBbI CPeZIHEro 0011[ero 00pa30BaHMUs

BiazieHre MeTo[,aMu [l0Ka3aTe/IbCTB, a/lTOPUTMaMU pellieHus 3a/ja4; yMeHHe
(hopMy/IMpOBaTh U OTIepUPOBATh MOHATUSMU: OTIpeJiesieHre, akcCoMa, TeopeMa,
C/1e/ICTBHe, CBOWMCTBO, NIPH3HAK, [J0Ka3aTelbCTBO, PABHOCU/IbHbIE
(bOpMY/HMPOBKH; IPUMEHSATh UX; yMeHHe (OopMy/IMpoBaTk 0OpaTHoe 1
MPOTHBOIIO/IO)KHOE YTBePsKeHre, TPUBOIUTh MPUMephl M KOHTPIPHUMEPHI,
FICTI0/Tb30BaTh METO/, MaTeMaThyeCKOW MHAYKLMW; TIPOBOJUTD JI0Ka3aTe/ibHbIe
pacCcy>x/|eHus TIpU pellieHnH 3a/iad, OLIeHUBATh JIOTHYeCKYI0 TIPaBUIbHOCTD
paccy>x/|eHUii; yMeHue OrepupoBaTh MOHATUSAMU: MHOXKeCTBO, TIOZIMHOKECTBO,
oriepaL{iu HaJl MHO)KeCTBaMH; YMeHUe UCTI0J/Ib30BaTh TeOPeTHKO-

MHO>Ke CTBEHHBI arrapar /ijisi OTMCaHus peabHbIX TIPOLIeCCOB U SIBJIEHUH U TTPU
perlieHry 3a/lau, B TOM UMCJIe U3 IPYTUX YueOHbBIX MpeJMeTOB; yMeH1e
OrieprpoBaTh MOHATUSIMU: rpad), CBSI3HbIN rpad, AepeBo, LMK, rpad Ha
M/10CKOCTH; YMeHHe 3a/laBaTh U OMUCHIBaTh I'padbl pa3/IMUHbIMU Criocobamuy;
FICTI0/Tb30BaTh rpadbl P pelleHr  3aau

YMeHMe onepypoBaTh MOHATUSMU: HaTypabHOe YMCIIO, Lie/I0e YUC/IO, CTelleHb C
[1eJIbIM [T0Ka3aresieM, KOpeHb HaTypabHOM CTeleHH, CTereHb C PalliOHaIbHBIM
[I0KasaresieM, CTelleHb C JeMCTBUTe/IbHBIM T10Ka3aTesieM, JJ0rapugMm u1cia,
CUHYC, KOCHHYC U TaHT'€HC IIPOM3BOJIBHOIO YKC/1a, OCTATOK 110 MOZYJIIO,
paLoHa/IbHOE YMCJI0, UppaLMOHaibHOe YUC/I0, MHOXKEeCTBA HaTypasbHbIX,
[1e/IbIX, PaLlMOHA/IbHBIX, 1eHCTBUTE/IbHBIX YMCeJT; YMEeHNHe HUCII0/Ib30BaTh
MpU3HaKH 1e/TMMOCTH, HAUMEeHbILWH 001U /lelMTe/lb U HauMeHblilee o01iee
KpaTHOe, a/ropuT™M EBK/M/ia NIpU pellleHny 3a7,a4y; 3HAKOMCTBO C Pa3/IMYHbIMU
[O3UL[MOHHBIMU CUCTEeMaMM CUMC/IEHUS; YMEeHUe BBITNIOJIHATh BbIYMCIIeHUe
BHaYeHHUI 1 1peobpa30oBaHus BEIPAXKEHUH CO CTETIeHsIMU U JloraprudmMamy,
npeo6pa3oBaHus Ap0OHO-paLIMOHATBLHBIX BhIPAa)KeHHI; YMeHHe OTreprpoBaTh
MOHATUSAMU: TI0C/Ie/]0BaTe/IbHOCTh, apudMeTHYeCKast Iporpeccus,
reoMeTpryeckKast porpeccusi, 6eCKOHeUHO yObIBaro11jasi reoMeTpruyecKast
MpOrpeccusi; yMeHre 3a7aBaTh [10C/1e[,0BaTeIbHOCTH, B TOM UMCJIe C TIOMOILBIO
PeKyPPeHTHBIX (POPMYJT; yMeHNe OleprpOBaTh MOHATUSIMU: KOMITJIEKCHOE YHCJIO,
COTPSDKEHHBIE KOMIUIEKCHBIEe YMCJIa, MOZAY/Ib U apI'YMeHT KOMIUIEKCHOTO UMC/Ia,
(bopMa 3anMCcU KOMILJIEKCHBIX urces (reoMeTprUyecKasi, TPUrOHOMeTpruiecKas v
QnreOpanyeckas); yMeTb ITPOU3BOAUTH apuMeTHIeCKre eCTBHS C
KOMITJIEKCHBIMY UMCJ/IaMU; [IPUBOAUTH NIPUMePbl UCTI0/Ib30BaHUS KOMIT/IEKCHBIX
UKCesT; OIepUpPOBaTh MOHATUSAMU: MaTpuLa 2x2 U 3x3, onpezeuTe/Ib MaTpPULIbL,
reoMeTpuUeCcKUi CMbIC/ OTNIpeJeuTenst

YMeHue onepypoBaTh MOHATUSMU: PaLiMOHa/bHbIE, UpPpaLlMOHA/IbHbIE,
MoKa3aTe/bHble, CTElIeHHbIe, Jorapu(MuuecKre, TPUrOHOMEeTpUYeCKre
ypaBHeHHs1 U HePaBeHCTBA, MX CUCTeMbl; yMeHHe OTlepUpOBaTh MOHATUSMHU:
TOXK/leCTBO, TOX/|eCTBeHHOe Npeobpa3oBaHue, ypaBHeHNe, HePaBeHCTBO,
CrCTeMa ypaBHEHUI U HepaBeHCTB, PaBHOCU/IbHOCTh YPaBHEHUM, HepaBeHCTB 1
CUCTeM; yMeHUe pelllaTh YpaBHEHUs], HepaBeHCTBA U CUCTEMBI C [IOMOLLbIO
pa3/IMUHBIX IPUEMOB; pelllaTh ypaBHEHUs], HEPaBeHCTBA U CUCTEMBI C
rapaMeTpoM; IPUMEHSITb ypaBHEHHs, HepaBeHCTBa, UX CUCTEMBI /IJIs1 peLleHUst

MaTeMaTHJeCKUX 3a7iad ¥ 3a[a4 U3 pas3/MyHbIX 00/1acTeld HAyKW U peasbHON




PKU3HU

YMeHMe oneprpoBaTh NOHATUSIMU: (DYHKLMSI, YETHOCTDb (DYHKLIUH,
MeproUUHOCTb (DYHKIIUM, OTPAaHUUEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(byHKI[MH, SKCTpeMYM (QYHKL|H, HarnboJibiliee U HauMeHbIIlee 3HaueHUst
(byHKLIMU Ha TIPOMEXKYTKe, HeTlpepbIBHasi QYHKILIYsI, aCUMIITOThI Ipadrka
(byHK1L[MH, TIepBasi ¥ BTOpasi ITPOU3BOiHast (PYHKLIMM, reoMeTpruyeCKUi U
(br3rueCcKuii CMBICT TIPOM3BOAHOM, TTepBOOOpa3Hasi, Orpezie/IEHHbIN UHTErpas;
yMeHVe HaXOAUTb aCUMIITOThI rpaduka (PyHKLMY; YMeHHe BbIUMCATh
MPOM3BO/IHbIE CyMMBbI, IIPOU3Be/IeHNUs], YaCTHOTO U KOMITO3ULIUU (DYHKLIUA,
HaXOJWUTb ypaBHEHHe KacaTelbHOU K rpaduKy (PyHKIMM; YMeHUe HaXOAUTh
MPOU3BOAHBIE 31leMeHTapHbIX (DYHKLIMM; YMeHHe UCT0/Ib30BaTh IPOU3BOAHYIO
17151 ccieoBaHus (PyHKIMA, HAXOUTh HAaUOOJIbIIIME U HaMeHblLIIHe 3HaUeHUs
(byHKL[Mi1; CTPOUTH rpaKy MHOTOU/IEHOB C MCII0/Ib30BaHWEM arlfapara
MaTeMaTUueCKOro aHan3a; MPUMEeHSITh TTPOM3BOAHYIO /1S HAX0XKeHUsI
HaW/Tyulllero pellieHus B MIPUK/IA[HBIX, B TOM UHC/Ie COLIMa/IbHO-3KOHOMUUEeCKUX
1 pr3ruecKUX 3ajjauax; HAXOAUTh IJIOMIAU U 00BEMBI (PUTYD C TIOMOILIBIO
MHTerpasa; MpPUBOAUTD TIPUMephbl MaTeMaTHUyeCKOro MOZIe/IMPOBaHus C
moMoIIbIo JuddepeHIa/bHBIX YpaBHEHUM

YMeHMe orepupoBaTh MOHATUAME: TpaduK GyHKIUK, 0OpaTHasi QYHKIHS,
KOMITO3ULUST GYHKIWM, TMHeHas hyHKLWsA, KBaJpaTUuHasi GyHKIHs,
paLoHanbHasi QyHKLUs, CTerleHHasi PyHKLMs], TPUrOHOMeTpruUeckue (GyHKLMY,
oOpaTHbIe TPUrOHOMeTpHUYeckue (QYHKLIWH, TTOKa3aTe/bHasi U JiorapudMudeckast
(byHKLIMY; yMeHUe CTPOUTh TpadvKu W3yUeHHbIX (DyHKI[UM, BBITIOTHATh
npeobpa3oBaHus rpadMKoB (PYHKI[HH, UCITO/Ib30BaTh rPadUKH /i U3yUeHus
MPOLIECCOB U 3aBUCUMOCTEH, TIPH pellieHnH 3a/jad U3 IPYTHUX yueOHbIX
MpeMeTOB U 3a/la4y U3 peaTbHOW XKU3HU; BbIpaXkaTb (hOpMy/1aMH 3aBUCUMOCTU
Me>K/y BeIMUMHaMU; UCII0/Ib30BaTh CBOMCTBA U rpadvKy GyHKLUH [71s
pellleHUs] YpPaBHeHHUH, HePaBeHCTB U 3a/iay C TlapamMeTpamMu; n300pakaTb Ha
KOOPZMHATHOM IJIOCKOCTY MHOXKEeCTBA pellleHn YpaBHeHUM, HepaBeHCTB U UX
CUCTEM

YMeHue pelliaTh TeKCTOBBIE 33/la4ul Pa3HbIX TUIIOB (B TOM UKMC/Ie Ha MTPOLIEHTHI,
10/T1 U YaCTH, Ha JIBWKeHue, paboTy, CTOMMOCTb TOBapOB U yCJIYT, HaJIOTH,
Baslauk U3 00/1aCTH yTIpaB/ieHus IMUHBIMU U CEMeMHBIMU (prHAHCaAMHM);
COCTaBJISATh BbIpaXKeHUs], ypaBHeHHs, HEPaBeHCTBA U UX CUCTEMBI 110 YCJIOBUIO
BajlauM, UCC/IeZI0BaTh MOyYeHHOe PellieHre 1 OLIeHUBAaTh MPaBA0Noj00HOCTD
pe3y/bTaToOB; YMeHUe MOZe/IMpOoBaTh peaabHble CUTYyal|uH Ha Si3bIKe
MaTeMaTHKH; COCTaB/IATh BbIDayKeHUs], YypaBHEHHs, HepaBeHCTBA U UX CUCTEMBI
[0 yC/IOBUIO 3a/jauk, UCC/Iel0BaTh IOCTPOEHHbIE MO/ C UCTI0/Ib30BaHUEM
arirapara ajareOpbl, MHTePIIPeTUPOBAaTh TIOMyUeHHBIN Pe3y/IbTaT

YMeHue oneprupoBaTh MOHSATUSMU: CpefiHee aprudMeThUUecKoe, MeraHa,
HarOoblllee U HAMMEeHbIIIee 3HaUeHUs1, pa3Max, AUCTepCHs, CTaHJapTHOe
OTK/IOHEHUe YKCI0BOro Habopa; yMeHue U3BJeKaTh, UHTePIPeTUPOBATh
MH(OpPMaIHIo, TIpe/ICTaB/IeHHY0 B TaO/UIIAX, Ha AUarpaMMax, rpadukax,
OTPa’karoIl[yt0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHWH; Pe/ICTaB/IsATh
MH(OPMAIIHIO C TIOMOII[BIO TaO/IUI] U IarpaMM; UCCIe[I0BaTh CTaTUCTHUECKHE
laHHbIe, B TOM UHCJIe C PUMeHeHHeM rpaduieCcKrX MeTOZ0B U 37IeKTPOHHBIX
CpefCTB; TpaduueCcKu UCCIe0BaTh COBMeCTHbIe HaOJIIOeH s C TTIOMOILIBIO
arpaMM paccerBaHUsI U TMHEWHOM perpeccuu

YMeHMe orepupoBaTh MOHATUSME: CTyYalHBIN OTBIT U CJTyYaiiHOe COObITHeE,
BEpPOSITHOCTD C/TyYaliHOTO COOBITHSI; yMeHHe BbIUHC/ISATh BEPOSITHOCTE C
11CT10/1b30BaHKeM rpaduuecKrux MeTOZI0B; MPUMEHSTh (POPMYJIbl C/I0)KEHUs U




YMHOXXeHUS BeposITHOCTeH, (hopMysly MO/IHOW BePOSITHOCTH, (POPMYJTY
bepHys1M, KOMOWHATOPHbIe (aKThl ¥ GOPMYJIBL; OLleHUBATh BEPOSITHOCTU
peanbHBIX COOBITHI; yMeHHe OIepUPOBATh MOHATHIMU: C/TydYaiiHasi BeIMUrHa,
pacrpesie/ieHe BepOATHOCTel, MaTeMaTUueCKoe OKUJaHue, JUCIepcus U
CTaHJAPTHOE OTKJIOHEeHUe C/1yuaiiHOM BeJIMUMHbI, (GYHKLUU pacripe/ieieHus U
[IOTHOCTH PaBHOMEPHOIO, II0Ka3aTe/IbHOr0 U HOPMaJ/IbHOTO pacrpe/ie/ieHn;
yMeHYe UCIO/Ib30BaTh CBOKWCTBA U3yUeHHBIX paclipe/ie/leHn JJIs pelleHus
Basiau; 3HAKOMCTBO C TMOHATUSIMU: 3aKOH OOJBIINX YKCesl, MeTO/bl BbIOOPOUHBIX
1ICC/IeZIOBAHMH; yMeHVe TIPUBOAUTH MTPHUMeph TIPOSIB/IEHHS 3aKOHa OOJIBIINX
uycesT B IPUPOJHBIX U 00I1leCTBEHHBIX SIBJIEHUSIX; YMEHHe OIlepHpOoBaTh
MOHATHSIMU: COYeTaHHe, IlepeCTaHOBKa, YMC/I0 COUeTaHUU, YUCIIO
epecTaHOBOK; 6MiHOM HblOTOHA; yMeHHe PUMeHsITh KoOMOMHATOPHbIe (aKThl U
pacCy>KaeHus [i/1s pellleHns 3a/ia4y; OLleHUBaTh BePOSITHOCTU peaslbHbIX
COOBITHI; COCTAB/ATH BEPOSITHOCTHYIO MOZe/lb U HHTePIIPeTUPOBaTh
MO/TyYeHHbIN pe3y/bTar

YMeHue onepypoBaTh NOHATUAMU: TOYKA, MpsIMasi, IJI0CKOCTh, [IPOCTPAHCTBO,
O0Tpe30K, JIy4, BeJIMUMHA YIV1a, IJIOCKUM YToJl, ABYTPaHHbINA yroJjl, TPEXTPaHHbIN
yTroJ1, CKpelLBaroLecs NpsMsble, Napasvle/IbHOCTb U IepleHJUKY/ISPHOCTh
MNPSIMBIX Y TUIOCKOCTEN, YTOJ1 MeXKAy NPSIMBIMU, YTOI MeXAY NIPSIMON 1
[/10CKOCTBIO, YTOJ1 MeX/y IJIOCKOCTSIMH, PaCCTOSIHUE OT TOUYKH 10 IVIOCKOCTH,
pacCTosiHYe MeX/y NMPSMBIMU, PACCTOSTHHE MeXXy IJIOCKOCTSMU; yMeHHe
1CI10/1b30BaTh MPY pellleHnH 3a/jau U3yuyeHHble (akThbl U TeOpeMbl
MIaHUMETPHUU; YMeHHe OLIeHUBATh pa3Mepbl 00beKTOB OKPY>KaroIllero MUpa;
CTPOUTbL MaTemMaTHueCKHe MOZie/IM C [IOMOLLBI0 FeOMeTpruYe CKUX IMOHATHUN U
Be/IMUMH, pelllaTh CBsi3aHHbIe C HUMU MpaKTUYeCKre 3a/auu
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YMeHMe orepupoBaTh MOHATUSMU: IOk QUIYPbI, 00BEM (UTYPHI,
MHOTOTDAaHHUK, TTPaBU/IbHBIA MHOTOTPAHHUK, CeUueHre MHOTOTPaHHHKaA, Ky0,
[apasuiesienuresi, MpusMa, nupamuza, GUrypa u rnoBepxHoCTh BpalljeHus],
[TUIMHAD, KOHYC, 11ap, cdepa, Iowajs chepsl, IUIOLaib TOBEPXHOCTH
MIpaMu/ibl, TIPU3MbI, KOHYCa, LUIMH/PA, 00bEM Kyba, pSMOYTro/IbHOTO
Mapasijiesienuesa, MMpaMU/bl, TPYU3MbI, UIMH/APA, KOHYCAa, 111apa, pa3BépTKa
[TOBEPXHOCTH, CeueHHsl KOHyCa U LIWIMH/IPA, TapajuiesibHble 0CU WK
OCHOBaHMIO, CeyeHHe 111apa, MJI0CKOCTb, Kacarowascs cepsl, LUINHJPA,
KOHyCa; yMeHHe CTPOUTDb CeueHre MHOTOTPaHHHKa, U300paXkaTh
MHOTOTPaHHUKH, (PUI'YPbI U TIOBEPXHOCTU BpallleHUs], UX CeUeHUs], B TOM Uuc/ie C
[TOMOLL{bIO 37IEKTPOHHBIX CPEZICTB; YMeHue MTPUMeHSITh CBOMCTBA
reoMeTpruyecKux GUryp, CaMoCTOsITe/TbHO (POPMYJTUPOBATh OTpe/ie/leHUs]
3ydaeMbIX (GUTYp, BbIBUraTh FMITOTE3bI O CBOMCTBAX U MPU3HAKaxX
reoMeTpuuecKkux (puryp, 000CHOBBIBATH WM OTIPOBEPraTh UX; yMeHUe
MPOBOJUTH KlacCU(UKaLMio GUTYp 0 Pa3IMUHbIM MTPHU3HAKaM, BBITOTHATD
HeoOX0oIMMbIe IOTIOTHUTEe TbHbIE TIOCTPOEHHS
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YMeHMe orepupoBaTh NMOHATUAMU: JBW)KEHHE B TPOCTPAHCTRE, Mapa/lIeTbHbIN
repeHoC, CUMMETPHS Ha MJIOCKOCTH U B TIPOCTPAHCTRBE, TIOBOPOT,
npeobpa3oBaHue 1Mo00us, 1o00HbIe (GUTYpBI; yMEHHe pacrio3HaBaTh PABHBIE U
Mos00HbIe (DUTYPBI, B TOM UHC/IE B IPUPO/IE, UCKYCCTBE, apXUTEKTYPE;
ICII0/Tb30BaTh reOMeTpUYeCKUe OTHOLLIEHHS TIPU PeLIIeHUH 3a/iad; HaXOJUTh
reoMeTprUYeCcKre BeJTMUUHBI ([JIMHa, YToJl, TUIOIajib, 00bEM) IPH pelleHnH
Bajlau U3 APYTUX yUeOHBIX MPeAMETOB U U3 PeasibHOM KU3HU; YMeHHe
BLIUMC/ISITH TeOMETPUUECKHEe BeJTMUMHBI (JI/TMHA, YTOJI, TJIOIIA b, 00BEM,
MJI0I1Ia/Ib TTIOBEPXHOCTHU), UCTIOJTB3Ys U3yUeHHbIe (JOPMYJIbI U METO/bI, B TOM
UCIie: TUIOIAZb TTIOBEPXHOCTU TTMPAaMU/IbI, TIPU3MBI, KOHYCa, [IWIHUH/PA,

nioiazib chepbl; 00BEM Kyba, MPSIMOYTO/ILHOTO TIapaslyiesienurne/ia, TMpaMHu/bI,




MPU3MBI, [TWJIMH/PA, KOHYCA, 1l1apa; YMeHHe HaXOAUTh OTHOIIIeHHe 00BEMOB
MOZ0OHBIX GUTYD
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YMeHve oneprpoBaTh MOHATUSIMU: TIPIMOYTOJ/IbHAsI CUCTEMa KOOP/UHAT, BEKTOD,
KOOpJMHAThI TOUKW, KOOPJMHAThHI BEKTOPa, CyMMa BeKTOPOB, IPOU3Be/leHHe
BEKTOpA Ha UKCJI0, pa3/ioykeHHe BeKTopa 1o 0a3ucy, CKasipHOe Mpou3BeieH e,
BEKTOPHOE MPOW3Be/leHre, YToJl MeX/y BeKTOpaMH; YMeHHe UCII0/1b30BaTh
BEKTOPHbIM ¥ KOOPAUHATHBIN METO/, 1JIs1 pellleHus] TeOMeTPUUeCKUX 3aJau 1
Baziau APYruX yueOHBIX IMpeMeTOB
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YMeHue BBIOMpATh TIOAXO/SAIINN METO/, /I/1s1 pellleHus 3a/jauk; TOHUMaHHe
BHAYMMOCTH MaTeMaTUKU B W3yUeHUU TIPUPOJAHBIX U 00I1eCTBeHHBIX MPOL[eCCOB
1 SIBJIEHUM; YMEeHUe paclio3HaBaTh MpOsiBeHNe 3aKOHOB MaTeMaTHKHU B
ICKYCCTBe, YMeHHe NPUBOJWUTh PUMepbl MaTeMaTH4eCKUX OTKPbITUM

POCCUICKOM ¥ MUPOBOW MaTeMaTu4eCKOW HayKu




I[NEPEYEHD DJIEMEHTOB COAEPXKAHNSA, ITPOBEPAEMBIX HA EI'D I10 MATEMATHKE

Kon  |[IIpoBepsieMblli 371eMeHT COZieprKaHus

1 Uricna v BeIUMC/IeHUS

1.1 HatypanbHble U Lieble ync/a. [IpUsHaky e/IMMOCTH Lie/IbIX Ynce

PaI_[I/IOHaJ'[bHBIe ynicjia. OOLIKHOBEHHBIE U AeCATUYHbIe APO6I/I, IMPOLEHTHI, 0OeCKOHeUHbIe

1.2 repuoAnUYecKue 1poou

13 ApudmeTrue CKUA KOpeHb HaTypa/IbHOU cTerneHu. [lelicTBus ¢ apupmMeTnyeCKUMU
KODHSIMH HaTypaJ/IbHOW CTereHu

1.4 CreneHs C Lie/IbIM NOKa3aresieM. CTelleHb C pallMOHa/IbHBIM IT0Ka3aresieM. CBOMCTBa
CTereHn

15 (CHHYC, KOCUHYC M TaHT€HC YMCI0BOr0 apryMeHTa. ApKCMHYC, apKKOCHHYC, aDKTaHTe€HC

UKCIOBOTO apryMeHTa

1.6 JTorapudm unrcna. [leciTUUHbIE U HaTypaJbHbIE JIOTapU(pMbI

[leiicTBUTebHBIE YKC/Ia. ApudMeTruuecKue orepalyu C AelCTBUTeTbHBIMU UM C/IaMU.
1.7 [TpubmKEHHBIE BEIUKCIEHYS], TIPABWIAa OKPYIJIEHHsI, TIPUKHU/IKA U OLIeHKa pe3ysbraTa
BLIUMC/IEHUHN

1.8 [TpeoOpa3oBaHue BbIpaXKeHUH

1.9 [KoMmIsTekcHbIe yucia

2 YpaBHeHUs1 1 HepaBeHCTBa

2.1 [lenbie v 1pOOHO-paLIOHATBHBIE YPABHEHUS

2.2 lIpparjoHabHble YypaBHeHUs

2.3 [IpuroHomeTpuueckye ypaBHeHUs

24 [Toka3zaTesibHbIE 1 T0orapyuMUUYecKre ypaBHeHUs

2.5 [lenbie v 1poOHO-palIOHAIEHBIE HEpAaBEHCTBA

2.6 IppaijvoHa/ibHble HepaBeHCTBa

2.7 [Toka3aresibHble U JlorapupMUUeCcKrie HepaBeHCTBa

2.8 IpuroHomeTprueckre HepaBeHCTBa

2.9 (CrcTeMbl ¥ COBOKYITHOCTH ypaBHEHUM U HepaBeHCTB

2.10 ypaBHeHI/ISI, HepaBeHCTBd U CUCTEMBI C ITaDaMeTPaMH

2.11 [Marpura cucTeMsl IMHEUHBIX ypaBHeHUH. OnipefieiTesib MaTpULIbI

3 DYHKIUM U TPaQUKU

dyHkuws, criocobsl 3aganus GyHKIuH. ['paduk dyHKMK. B3anMHo obpaTHbie GyHKLWH.

31 UéTHble 1 HeuéTHble QyHKLMU. [Teproanueckre GyHKIMU

(O6s1acThb orpeziesieHUst 1 MHOXKeCTBO 3HaueHud (yHkuun. Hym dyskium. I[IpomexxyTku
3.2 BHAKOMOCTOSIHCTBA. [ IpoMe)KyTKM MOHOTOHHOCTU (PyHKL[MK. MaKCHUMyMbl U MUHUMYMBI
(byHkmy. Hanbosbiiiee 1 HaniMeHblilee 3HaueHHe (PYHKI[UHM Ha TTPOMEeXKYTKe

(CrerieHHast yHKIUSI C HAaTypa/ibHbIM U 1]e/TbIM M0Ka3aTesieM. E€ cBoiicTBa u rpaduk.

3.3 o o
(CBoiicTBa U rpavK KOpHS N-0i1 CTeneHn

34 TpuroHomeTprueckre (GyHKLMH, UX CBOMCTBA U rpa(uKu

3.5 [Toka3aresibHas U jorapu@muueckasi pyHKIMU, UX CBOMCTBA U rpa(uKu

[Touku pa3pbiBa. AcUMNOTOTEI rpaykoB (PyHKLMNA. CBOMCTBA (PyHKLIMIM, HEIPEPbIBHBIX Ha
OTpe3Ke

3.6

3.7 HOCHEAOB&TEJ’IBHOCTI/I, CII0CO0BI 3aldHHA HOCHEAOB&TEHBHOCTEﬁ

3.8 AprmeTrueckast U reoMeTpUuecKas mporpeccuu. @opmyiia C/I0XKHBIX TPOLIEHTOB

4 [Hauana MaTeMaTHueCKOro aHa/Iu3a




4.1 [TpounzBoaHas dyHKIiMU. [Ipor3BojHbIE /1IeMeHTapHbIX (QyHKI[HI

40 [TpriMeHeHre POM3BOHOM K UCC/Ie0BaHuIO (DYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
) HaxoxjeHrie HanbOJIbIIeT0 U HAaMMEHbIIIero 3HaueH sT YHKI[UK Ha OTpe3Ke

4.3 [TepBooOpa3sHast. iaTerpan

5 MHOXecCTBa U JIOTUKa

5.1 [MHo>xecTBO, omnepaliui Haji MHOXKeCTBaMu. Jlnarpammel Oiinepa — BeHHa

5.2 Jlorvka

6 BeposATHOCTh M CTaTUCTUKA

6.1 OrvicaresnibHasi CTaTUCTUKA

6.2 BepossiTHOCTB

6.3  |KombuHaTtopHKa

7 ['eomeTpus

7.1 DUrypel Ha IJIOCKOCTU

7.2 [IpsiMbIe ¥ MIJIOCKOCTU B TIPOCTPaHCTBe

7.3 MHOrorpaHHUKU

7.4 [Tena ¥ IOBEPXHOCTU BpalLleHUs

7.5 [KoopArHaThI U BeKTOPbI

"NokymeHT yTBepxaeH npoctou DLI1 pykoBoautesns: YupexgeHus"




