MUHUCTEPCTBO ITPOCBEIIEHNS POCCUICKOUN ®EJTEPAIIN
MuHucTepcTBO 00pa3oBanusi CBepA/I0BCKO# 00/1aCTH
JemapramMeHT o0pa3oBaHusa AJMUHUCTPanuu ropoaa ExaTepunOypra

MAQOY COII Ne 314

ITPUHATO ITpunoxenue Nel k OOIT COO,
Ha 3ace/lJaHyH Te/larOrMYecKoro YTBEPXK/IeHO TIPHUKa30M
coBeTa [IMPeKTOpa
MAQY COIII Ne314 MAQY COII Ne 314
[Tporokon Nel ot 29.08.2025 ot 29.08.2025 Ne 14/8-O[],
PABOYAS ITPOI'PAMMA
(ID 9431318)

yuyeOHOro npeaMera «Airedpa 1 Haua/ia MaTEMaTHYECKOT0 aHA/TH3a»
nst ooyuarorrxcst 10 — 11 kmaccos

(yriy6sieHHbIN YPOBEHD)

r. Ekarepunoypr 2025



ITIOACHUTEJ/IbBHASA 3AITNCKA

YueOHbIN Kypc «Anrebpa ¥ Havajia MaTeMaTHYeCKOTO aHa/Ii3a» SIB/ISIETCS
OJIHMM M3 Haubosiee 3HAUMMBIX B MpOrpaMMe cpefHero obiiero obpa3oBaHusl,
TIOCKOJIbKY, C OZIHOM CTOPOHBI, OH 0becrieunBaeT MHCTPYMEHTAIBHYIO 6a3y Jjis
W3yUYeHUsT BCEX eCTeCTBEHHO-HAyUYHBIX KypCOB, a C [JPYrod CTOPOHBI,
dbopMupyeT soruueckoe M abCTpakTHOEe MbIlIeHe 00y4Jarolixcsl Ha ypOBHe,
HeoOXOAMMOM [T  OCBOEHWS WH(OPMAaTHKH, OOIeCTBO3HAHUS, WCTOPHH,
CJIOBECHOCTA U [JPYTHX [AUCUUIUIMH. B pamkax gaHHOro yueOGHOro Kypca
oOyuaroIyecsi OB/IAZIEBAlOT YHUBEPCA/bHBIM SI3bIKOM COBPEMEHHOW HayKH,
KoTopasi hOpMy/IMPYeT CBOM JOCTKEHUS B MaTeMaTUUeCKOU (opme.

YueOHbIM Kypc anreOpbl ¥ Haual MaTeMaTUYeCcKoro aHa/in3a 3aK/iaJbiBaeT
OCHOBY [/1s1 YCIIEIIHOTO OBJIa[IeHHs] 3aKOHaMHM (U3UKU, XUMHH, OHOJIOTHH,
TIOHMMaHHWsI OCHOBHBIX TEHJEHIUM Pa3BUTHS SKOHOMHMKH M OOIIeCTBeHHOU
JKU3HM, TI03BOJIIET OPWEHTHUPOBAaThbCS B  COBPEMEHHBIX I[U(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCITO/Ib30BaTh WX [/ JaibHEMUIero
oOpa3oBaHMsT ¥ B TIOBCEAHEBHOW J>KHM3HA. B TO ke Bpemsi OB/ajieHHE
abCTpPaKTHBIMM U JIOTUYECKA CTPOTMMH KOHCTPYKLUSMU — anreOpel U
MaTeMaTHYeCKOTO aHa/iM3a pa3BHUBAaeT yMeHHe HaXOJAWUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTbh UCTUHHOCTD, [JOKA3bIBaTh YTBEPXKIEHHSI C TIOMOIIbIO MHYKI[UH
U pacCyXzaaTb AelyKTHUBHO, HCIIO/b30BaTh 000O0IeHHe W KOHKDEeTH3alUio,
abcTparMpoBaHWe W aHajorui0, (OPMHUpPYeT KpeaTUBHOE U KPUTUUECKOe
MBIILIJIEHHE.

B xoze u3yuenust yuebHOro Kypca «Asrebpa ¥ Hauajia MaTeMaTHUYeCKOTO
aHa/IM3a» 00ydJaroIIrecs TOyYaroT HOBBIM OITBIT PellleHus MPUK/IQJHBIX 3a/1ad,
CaMOCTOSITEJILHOTO ~ TIOCTPOEHUsT ~ MaTeMAaTUUeCKHUX  MOZe/iel  peaslbHBbIX
CUTYyal[il, UHTEePIIPeTalluy TIOJyUeHHBIX pellleHuH, 3HAKOMSTCS C TIpUMepamMu
MaTeMaTHUUeCKUX 3aKOHOMEDHOCTeW B TpUPOZie, Hayke U HCKYCCTBe, C
BBIIAFOIIMICST MaTEMAaTUUECKUMU OTKPBITHSIMHA U X aBTOPAMH.

YueOHbIN KypcC 00/1a7iaeT 3HAUUTE/TbHBIM BOCITUTATEIbHBIM TTOTEHIIAA/IOM,
KOTODBIM peanu3yeTcsi Kak uepe3 yueOHBIM MarTepuas, CIIOCOOCTBYIOIIHIA
(hOpMHPOBaHUIO HAYUYHOTO MHUDPOBO33peHUS, TaK W depe3 crelu(puky yueOHON
JesiTeIbHOCTH, TpeOylollell TIPOAO/DKATeTbHON KOHLIEHTpAlid BHUMaHUS,
CaMOCTOSITE/IbHOCTH, aKKYPaTHOCTU W OTBETCTBEHHOCTH 3a TIOJy4YeHHBIH
pe3y/bTar.

B ocHoBe MeTOAMKM 0OOyueHusi anrebpe M HauajlaM MaTeMaTHUeCKOTO
aHaJIM3a JIEXKUT JesTe/TbHOCTHBIN MPUHIUI 00yUueHws.



B cTpykType yuebHOro Kypca «Anrebpa ¥ Hauajla MaTeMaTHUUeCKOTO
aHa/mM3a» BbiieJieHbl CefyIole CojepKaTebHO-MeTOAuYecKre JIMHUM:
«Uucna u  BbluMcieHus», «®dyHkiUM U rpaduku», «YpaBHeHUs] U
HepaBeHCTBa», «Hauasa MaTeMaTH4yeCcKoro aHain3a», «MHO)KeCTBa U JIOTUKa».
Bce OCHOBHbIe COfiep)KaTe/lIbHO-MeTOAUUeCKWe JIMHUM UW3y4YaloTcsi Ha
TIPOTSDKEHUH JIBYX JIeT 00yueHHs Ha ypOBHe cpefiHero o06iero obpa3oBaHus,
eCTeCTBEHHO ZIOTIOJHSS APYT APyra U MOCTEIeHHO HAChIIAsiChb HOBBIMU TeMaMU
U pasjenamu. [JaHHbIM yueOHBIA KypC SIB/ISETCS MHTETPAaTHBHBIM, MOCKOJIBKY
o0bequHSET B cebe cozep)KaHHe HECKOTbKMX MaTeMaTHUeCKUX IUCIUIIINH,
TaKUX Kak anrebpa, TPUrOHOMETpUs, MaTeMaTUUeCKW aHau3, Teopus
MHOKECTB, MaTemaTudeckas Joruka u japyrude. Ilo Mepe Toro Kak
oOyuaroIyecs: OBaJieBaroT BCE Oosiee IMIMPOKUM MaTeMaTUUeCKUM arliiapaToM,
y HUX TIOC/Ie[JOBaTelbHO (DOPMHUPYETCS U COBEPIIIEHCTBYETCSI yMEeHHe CTPOUTH
MaTeMaTHUeCKyl0 MOJieJib  pealbHOW CUTyalldd, TIPUMEHATb 3HaHWf,
TIoJTyueHHbIe TIPU U3y4YeHHUH yueOHOro Kypca, [Jisi pelleHus CaMOCTOSITe/IbHO
chopMyIMpOBaHHOW MaTeMaTHUeCKOM 3ajjaud, a 3aTeM WHTepIpeTUpPOBaTh
CBOU OTBeT.

CopepskaTe/ibHO-MeTOAWYeCKass  JMHUS ~ «UuWcia W BBIYMC/IEHUS»
3aBepIriaeT (OPMUPOBAHWE HABLIKOB MCIIOb30BAaHUS [I€HCTBUTE/ILHBIX UHCE,
KOTOpoe ObIJI0 HauaTo Ha YPOBHe OCHOBHOTO o0ijero obpa3oBanusi. Ha ypoBHe
cpenHero obiero ooOpa3oBaHusi 0coboe BHMMaHHE y/ie/s1eTCss (OpMUPOBAHHIO
HaBBIKOB PALIMOHAIBHBIX BBIUMC/IEHWH, BK/IFOUYAIOIIMX B Ce0sl MCIOJ/Ib30BaHKE
pa3IMUHbIX (OPM 3alMCU UKC/la, YMEHWe [eflaTb TPUKHUIKY, BBITIOHSTD
NIpUO/IM)KEHHBIE BBIUMC/IEHUs, OI[€HWBATh UMCJ/IOBBbIE BBIPa)KeHHs, pabOTaTh C
MaTeMaTUYeCKUMH KOHCTaHTaMH. 3HaKOMble OOyuaroIMMCsi MHO’KeCTBa
HaTypa/bHbIX, 1IeJIbIX, pPal[MOHATBHBIX U AeWCTBUTETbHBIX UMCesT JOTIOTHIFOTCS
MHO>KeCTBOM KOMIUIEKCHBIX uncer. B KakaAoM W3 3TUX MHOKECTB
pacCMaTpUBAIOTCSI CBOMCTBEHHBbIe eMy crelduyeckrie 3ajjaud M Orepariyu:
JleJieHre Hallesio, OTlepUpOBaHMe OCTaTKaMHd Ha MHOXKECTBE LIe/bIX UHCel,
ocobble CBOWCTBA palMOHAIBHBIX W UPPALIMOHAIBHBIX UKCesl, apudmMeTHyecKue
orepalyy, a TakKe U3BJeueHHe KOPHSI HaTypaJbHOW CTelleHH Ha MHO)KeCcTBe
KOMILIEKCHBIX uyuces. biarogapsi mociiefoBaTe/ibHOMY DAacCIIMpeHUI0 Kpyra
WICTIO/Ib3YEMbBIX UKMCeT W 3HAKOMCTBY C BO3MOKHOCTSIMH WX TMPUMEHEHUS /IS
pellieHHst pa3/IMuHbIX 3a7lad  (GOPMHUPYeTCs TIpeZCTaB/ieHWe O eJUHCTBe
MaTeMaTUK{ KaK HayKd U e€ PO B TMOCTPOEHHWH MOJAesiell pealbHOTO MHUPa,
IIIMPOKO UCTIO/B3YIOTCS 000011]eHre ¥ KOHKPeTh3alysl.

JIvHusi «YpaBHEHUs] U HEPABEHCTBa» pPeaM3yeTcsl Ha MPOTSHKEHUH BCETO
oOyueHMs1 Ha ypoBHe cpejHero o0ijero o6pa3oBaHUsl, TTOCKOMBKY B KaXKOM



pa3gene [lporpammbl MpefyCMOTPEHO pellieHHe COOTBETCTBYIOLMX 3ajad. B
pe3ynbTare oOyuaroluecs OB/aJeBalOT Ppa3/MUHbIMA MeTO/aMH pelleHus
palMOHA/IbHBIX, WppalMOHa/lbHbIX, TI0Ka3aTe/bHbIX, JIOrapUu(PMUUECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPaBEeHCTB M CHUCTEM, a Takxe 3ajady,
cofiepkailux rapametpsl. [lomyyeHHble yMeHUs LLIMPOKO HCIOJIb3YIOTCS MPU
UCCeOBaHUM (YHKUMKA C TIOMOLLBIO TPOW3BOJHOW, TIpDU  pelLleHuUn
TIPUK/IQHBIX 3a/lauy M 3a/lau Ha HaxXoK[AeHWe HaubOo/bIIMX ¥ HaWMEeHBIIINX
3HaueHUM QyHKIMU. [JaHHasi cojiep)kaTesibHasi JIMHUSL BK/IIOUaeT B ce0si Takke
dbopMrpoBaHUe YMeHHU BBITIO/IHATE PacyéThl 1o (opmysam, npeobpa3oBaHUs
palMOHaNbHbIX, WPPALMOHANBHBIX U TPUTOHOMETPUYECKMX BbIpa)KeHUM, a
TaK)Ke BbIpaKeHUM, CO/ieprKalliuxX CTereHu U aoraprudmel. brarogaps usyueHuro
anrebpanyeckoro  maTepuasia  TPOMCXOAWUT  JajbHeilllee  pa3BUTHE
aJIFOPUTMUYECKOT0 M abCTPAaKTHOTO MbILIeHUsT 00yJaroimumxcsi, GopMUPYIOTCS
HaBBIKM [IeYKTUBHBIX pacCy/eHHui, paboTbl C CUMBOJIBLHBIMHM (hopMamH,
Tipe/iCTaB/eHUs] 3aKOHOMEPHOCTeli M 3aBUCUMMOCTel B BHJE paBEeHCTB U
HepaBeHCTB. Asrebpa mipejjaraet 3gdeKTrBHbIe UHCTPYMEHTBI [I/Isi PellieHUs
MpaKTUYeCKUX U eCTeCTBeHHO-HayUHbIX 3a/lau, Har/siiHO J€MOHCTPHUPYeT CBOU
BO3MOJKHOCTH KakK sI3bIKa HayKH.

CopeprkaTebHO-MeToguuecKass MUHUS «DyHKIMA W rpaduKu» TecHO
TieperyieTaeTcsi C APYTUMU JIMHUSIMU yueOHOro Kypca, TIOCKOJIbKY B KaKOM-TO
CMbIC/Ie  33/laéT TIOC/Ie/OBaTe/IbHOCTh U3ydeHUs MaTepuasna. V3ydyeHue
CTeTreHHOM, TIOKa3aTe/ibHOW, JiorapudMUUecKkodi W TPUTOHOMETPHUYECKUX
(byHKIMHA, UX CBOMCTB U rpadUKOB, WCMO/b30BaHUe (DYHKLUN JJs1 pellleHus
3aflau M3 IPyrUx yueOHbIX MPeIMETOB U PeaslbHOM XXU3HU TeCHO CBSI3aHO KakK C
MaTeMaTUUeCKUM aHau30M, TaK U C pellleHueM ypaBHeHUH U HepaBeHCTB. [Ipu
35ToM Oosbllloe BHHMaHWe yzessieTcsl (OPMUPOBAHHIO yMeHHs BbIpaXkaTb
dbopMynaMy 3aBUCMMOCTU MeXJy pas3/lMUHbIMU BeJMUYMHAaMH, WCC/Ie/l0BaTh
ToTyuyeHHble (PYHKLIUU, CTPOUTh UX rpadukyu. Martepuas 3TOM COZiep>KaTelbHOU
JIMHUU HalleJieH Ha pa3BUTHe YMEeHWM W HaBbIKOB, TMO3BOJISIOIIMX BbIpa)KaTh
3aBUCMMOCTH MeXIy BeJIMUYMHAMU B pas3IMuyHOM (opme: aHaTUTUYeCKOM,
rpaduueckoii u cioBecHoW. Ero wusyueHwe crocoOCTByeT pa3BUTHIO
aJIFTOPUTMUYECKOT'0 MBIIIIJIEHHS], CTIOCOOHOCTH K 000011IeHH 0 U KOHKPeTH3al[1H,
VICIIO/Tb30BaHUIO aHAJIOTUM.

CopeprkarenbHasi TMHUS «Hauyana MaTeMaTrueckKoro aHaan3a» Mo3BOJISIeT
CYLLeCTBEHHO pacCIIMPUTh KPYr KaK MaTeMaTU4yeCcKuX, TaK W TPUKIaJHbIX
3afiau, JOCTYMHBIX OOYUArOLIUMCS, TaK KaK y HUX TIOSIB/ISIETCS BO3MOXKHOCTD
cTpouth rpadvKd CAOXKHBIX (YHKUWM, orpejensTb WX Haubosbllve u
HauMeHbIlIMe 3HaueHUs], BEIUMC/STh T/IoaAu GUryp u o0bEmbl Tesl, HAXOJUTh



CKOPOCTH M YCKOPeHHMs TporieccoB. [laHHasi cojiepkaTe/ibHast IMHUSI OTKPLIBAeT
HOBBbIE BO3MOYKHOCTH TIOCTPOEHHsI MaTeMaTHUyecKuX Mozeseli peasibHbIX
CUTYaIWi, TI03BO/ISIeT HAaXOAUTh HaW/yulllee pelleHHe B TMPHUK/IaJHBIX, B TOM
yKcje COLMATbHO-3KOHOMUYECKHMX, 3a/j[auaxX. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTU4eCKOr0  aHalM3a  CrocoOCTByeT — pa3BUTUIO  abCTPAKTHOTO,
(dhopMaTbHO-TIOrMUeCKOT0 ¥ KPeaTUBHOTO MBIIILIEHHs, (HOPMUPOBAHUIO YMEHUH
pacrio3HaBaTh TIPOSIBJIEHHsI 3aKOHOB MaTeMaTHKA B HayKe, TeXHUKE U
nckyccrBe. OOyuaroIyecs: y3HalOT O BbIJAIOIIMXCS pe3yJbTaTax, Mo/TyueHHbIX
B XO/ie pa3BUTUsI MaTeMaTHKH KaK HayKHd, U 00 UX aBTOpax.

CoieprkaTe/IbHO-MeTOMueCKas TMHUST « MHOXKeCTBa U JIOTHKa» BK/TFOUAeT
B cebst 3/1eMeHThI TEOPUM MHOXKECTB M MaTeMaTHUeCKOU JIOTUKH. TeopeTuko-
MHO’KECTBEHHbIe TIPEJCTaB/IeHUs] TIPOHU3BIBAIOT BeCh KypC IIIKOJBbHOM
MaTeMaTHK{ U TIpe/ijlaraloT Hanbosiee YHUBEPCATbHBIN S3bIK, 00beAUHSIOINA
BCe pa3fie/ibl MaTeMaTHKH W e€ TIPWIOXKEeHWH, OHH CBSI3bIBAIOT Ppa3Hble
MaTeMaTHUeCKhe AWCIUIUIMHBI U MX TIPUIOXKEHHUSI B eluHOe Iiesoe. IToaTomy
BO)XHO JiaTh  BO3MOXKHOCTb  OOyuaroiiemMycs IIOHUMaTb  TeOpPEeTHKO-
MHO>KECTBEHHBIA $13bIK COBPEMEHHOM MaTeMaTWKW W HCIO/b30BaTh €ro [ijis
BLID@KEHUSI CBOMX MbIC/iedd. JIpyrM Ba)KHBIM TIPM3HAKOM MaTeMaTHKU Kak
HayKH CJiefiyeT TIpU3HaTh CBOWMCTBEHHYIO €l CTPOTrOCTh OOOCHOBAaHMM U
CjlefiloBaHUe ~ OMpefile/IEHHbIM  TIpaBUIaM  TOCTPOEHHUsI  [J0Ka3aTeJbCTB.
3HAaKOMCTBO C 3/IeMEHTaMH MaTeMaTHUeCKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUUECKOTO MBIIIIJIEHUsT O0y4Yarol[uXCsi, TI03BOJISIET WM CTPOUTh CBOU
PAcCY>XIIeHUsT Ha OCHOBE JIOTMUECKUX TIpaBU/l, (OPMHUPYeT HaBBIKU
KPHUTHYECKOT'O MBIIIIJIEHHS.

B yuebHOM Kypce «Anrebpa W Hauvaja MaTeMaTHUeCKOTO aHa/Ini3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTHYeCKOT'0 MOZIe/IMPOBaHKsI, KOTOPbIe TPH3BaHbI
criocobcTBoBaTh (hOPMUPOBAHMIO HABLIKOB TIOCTPOEHUSI MoOJesiell peambHBIX
CUTYyaIWid, MCC/IeIOBaHUSI 3TUX Mojiesield C TIOMOILBIO armapaTa anreOpbl U
MaTeMaTHUeCKOT0 aHajM3a, UHTEepIIpeTaliy MMOyUYeHHbIX pe3ybTaToB. Takue
3a[laHUs BIJIETeHbl B KaXK7bld W3 pa3/ie/ioB IMPOrpaMMbl, TTOCKOJIBKY BeCh
MaTepuas yueOHOro Kypca LIMPOKO HCIIO/Ib3YeTCs /ISl PellleHus] TPUK/IaJHbIX
3ajau. [lpyu pemieHWyd peanbHBIX TIPAaKTUUECKUX 3a7au  oOyuarorquecs
pa3BUBAIOT  HAOMIOATE/ILHOCT, YMEHHe HaxOJAUTb  3aKOHOMEpPHOCTH,
abcTparupoBaThCsi, UCMOJb30BaTh aHA/IOTHUI0, 000011jaTh U KOHKPEeTU3HUPOBATh
ripobsieMy. [desiTeTbHOCTh 110 (POPMHUPOBAHHUIO HAaBBIKOB peIeHUsT TTPUKI[HBIX
3a/lau OpraHu3yeTcs B TIPOIjecce U3yueHusl BceX TeM yueOHOro Kypca «Asrebpa
Y Haua/la MaTeMaTUUeCcKOro aHaau3a».



Ha wu3yueHwe yueOHOro Kypca «AnreOpa ¥ Havajla MaTeMaTHUeCKOTO
aHa/M3a» OTBOAUTCS 272 vaca: B 10 knacce — 136 uacoB (4 uaca B HeJle/ll0), B
11 KJjiacce — 136 4yacoB (4 yaca B HeJle/i0).



COJEPXAHUE OBYUEHUSA
10 K/TACC

Yucia ¥ BBIUMC/I€HUA

PaijuoHasnbHbie yncia. OObIKHOBEHHbIE U [ieCITUUHBIe ApOOU, TIPOLIEeHTHI,
beckoHeuHble TiepuoAWYeckure npobu. [IpuMeHeHue ApoGeil U MPOLIEHTOB st
pellleHUs] NPUK/IaJHBIX 3a/ay U3 pa3/IMYHbIX OTpacjed 3HaHUU U peaslbHOM
JKA3HHU.

HevictBuTenbHble uyucia. PaljMoHasbHble M MppaLMOHabHbIE YMUCIIA.
ApupmMeTrueckre ornepanuuM C JeWCTBUTE/NIbHBIMM YUCIaMUA. Mopyib
JeNCTBUTENILHOTO YMC/la U €ero CBOWCTBa. [IpubmkéHHbIe BLIUKC/IEHUS,
TipaBW/ia OKPYIJIeHHUs], TIPUKH/IKA U OL|eHKA pe3y/ibTaTa BbIUMC/IEHUM.

CrenieHb C UesibIM TMOKasaTejseM. buHoM HeloTOHa. lcnosb3oBaHue
noaxopsied (opmbl  3aMyCA  JAeUCTBUTENbHBIX UuCen [Jjs  pelleHus
MpaKTUYEeCKUX 3a/lay U Mpe/CTaB/IeHUs JaHHbIX.

ApupmMeTrueCKU KOpPeHb HaTypa/JbHOM CTENeHU M ero CBOUCTBA.

CreneHb C palUOHAJBHBIM TOKa3aTeneM M e€ CBOMCTBA, CTeleHb C
JleCTBUTE/IbHBIM TTOKa3aTesieM.

Jlorapudm umcna. CpoiictBa Jorapudma. [lecsiThuHble U HaTypasbHbIE
norapugmsl.

CuHHyC, KOCHUHYC, TaH[€HC, KOTAHI€HC YMC/I0BOr0 apryMmeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHIeHC YMC/IOBOTO apryMeHTa.

YpaBHeHus u HepaBeHCTBaA

ToxzecTBa M TOXKIECTBeHHbIe TpeoOpa3oBaHUs. YpaBHEHHWe, KOpPeHb
ypaBHeHUsl. PaBHOCW/IbHBIE YpaBHEHUS U YpaBHeHUsi-cie/cTBUs. HepaBeHCTBO,
pellieHre HepaBeHCTBaA.

OcCHOBHbIE METO/IbI PellieHUs Lie/bIX U Jp0OHO-paljoOHa/IbHBIX YPaBHEeHUH
Y HepaBeHCTB. MHOrou/ieHbl OT OJHOW MepeMeHHOM. [leeHrue MHOrou/ieHa Ha
MHOTrOWwleH C ocratkoM. Teopema be3sy. MHorouwieHsl C Le/bIMU
ko3 purmentamu. Teopema Buera.

[Ipeo6bpa3oBaHus UKMCIOBBIX BbIDAYKEHUM, COZIePXKALLMX CTeleH! U KOPHHU.

VppaunoHaneHele  ypaBHeHMsi. ~ OCHOBHble ~ MeTOZbl  pelleHus
VIpPaLMOHA/IbHBIX yPaBHEHUM.

IToka3zaresibHble ypaBHeHUsI. OCHOBHbIE METO/bI PellleHUs IT0Ka3aTe/IbHbIX
ypaBHEHUM.

[Ipeobpa3oBaHue BbIpayKEHUA, COZiePIKALUX JIOTapU(PMBI.



Jlorapudmuueckve  ypaBHeHUs. ~ OCHOBHble  METOAbl  pelleHus
norapu(MUUYeCKrX YpaBHEHUH.

OcHoBHbIE TPUTOHOMETpUYeCKHe dhopMyIbl. [Tpeobpa3oBaHue
TPUTOHOMETPUUECKUX BbIDA>KEHUU. Peruenue TPUTOHOMETPUUECKUX
yPaBHEHMIA.

Pemienve crcreM JIMHEWHBIX YpaBHeHWU. Marpuiia CUCTeMbl JIMHEHMHBIX
ypaBHeHUM. OripefenuTenb MaTpullbl 2X2, ero reoMeTpUuYeCKUN CMBICT U
CBOMCTBA, BBIUMC/IEHWE €ero 3HaueHus, IpUMeHeHWe OmpejenuTens s
pellleHus] CUCTeMbl JIMHEMHBIX ypaBHeHWU. PeleHne NpUKIaJHBIX 3a7ad C
MOMOLLBI0 CUCTEMBbI JIMHEWHBIX YypaBHeHWU. VccieoBaHVe TTOCTPOEHHOM
MOZIeJI C TIOMOLL[bI0 MaTpHL] U OTpeeNIUTe eu.

[TocTpoeHre MaTeMaTUUeCKUX MOJe/eld peaJlbHOU CUTyaluy C TTOMOLBbIO
ypaBHeHHI U HepaBeHCTB. [IpuMeHeHHe ypaBHeHHUM U HEpaBeHCTB K PeLeHUI0
MaTeMaTHUeCKUX 3a/lauy M 3aflau U3 pa3/MuHbIX 00JlacTell HAyKd M peasibHOU
JKV3HU.

DyHKIUM U rpaduKu

@dyHKIus, criocobbl 3afanus GyHKIMU. B3auMmHo obpaTHble (GYHKLWU.
Kommosurms ¢ysakimii. ['paduk dyHKImMM. DsieMeHTapHble mpeobpa3oBaHUs
rpaguKoB (QYHKLIAN.

Ob6iacTb orpesiesieHHsl U MHOYKeCTBO 3HaueHuH ¢yHKuyu. Hynu dyHKImu.
[IpoMeXXyTKM  3HAaKOMOCTOSAHCTBA. UéTHble U HeuéTHble  (YHKLUU.
[lepuognueckre  ¢yHKUuM.  [IpOMeEXyTKM  MOHOTOHHOCTH  (DYyHKLMH.
Makcumymbl 1 MUHUMYMbI QyHKIMU. Hanbosblliee ¥ HavMeHblllee 3HaYeHust
(YHKLMM Ha TIPOMEXXYTKE.

JInHeliHasA, KBaZipaTUUHast W APOOHO-/TMHeHas QYHKI[UH. DeMeHTapHoe
YCCIeJOBaHUe U TTIOCTPOeHHe UX rpauKoB.

CreneHHasi GyHKLUS C HATYpa/IbHBIM U LieJIbIM MOoKa3aTesieM. Eé cBolicTBa
u rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTereHW Kak (yHKLUKA OOpaTHOM
CTereHU C HaTypa/bHbIM MOKa3aTeseM.

[Toka3aTesnbHas M jgorapupmMuueckas GyHKLUU, UX CBOUCTBA U rpauKH.
W cnonb3oBaHue rpauKoB (GYHKIMI [1/151 pellieHrs ypaBHEeHUH.

TpuroHomeTprueckass OKPY>KHOCTb, OIpe/ie/leHie TPUIOHOMeTPUYeCKUX
(yHKI[MM YMC/IOBOTO apryMeHTa.

@OyHKLMOHA/IbHbIE 33aBUCMMOCTA B peaslbHbIX IIpoLeccax U SIBJIeHUSX.
I'padmiky peasbHBIX 3aBUCHMOCTEN.

Havana maTeMaTH4eCKOro aHaausa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/jaHUs TIOC/e/0BaTebHOCTeNH. MeTof
MaTeMaTU4eCKOn VH/YKLIWU. MoHOTOHHBIE U OrpaHUuYeHHble



1oc/Ie[oBaTe/IbHOCTU. VICTOpUSt BO3HUKHOBEHHSI MaTeMaTU4eCKOro aHaau3a Kak
aHasm3a 6eCKOHeYHO MaJlbIX.

ApudmeTrueckasi W reoMeTpuyeckasi Iiporpeccud. beckoHedyHO
yObIBaroIriasi reoMerpudeckasi rporpeccusi. CymMMa OeCKOHeUHO yObIBarolei
reoMeTpUYeCcKOr Mporpeccr. JIMHeWHbIA U 3KCIOHEeHLMa/IbHbIA pocT. Ynciio
e. @opMyna CI0XKHBIX MPOLEHTOB. VCrosb30BaHMe MPOrpeccuu AJIs pelleHus
peasnbHbIX 3a/jla4 NPUK/IaZJHOTO XapakKTepa.

HernpepbiBHble (YHKI[MM YW WX CBOHCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuui. CBOMCTBa (DYHKLMM HeMpepbiBHBIX Ha OTpe3ke. MeTof,
VHTEpBaJIOB /ISl pellleHHs] HepaBeHCTB. [IpyMeHeHUWe CBOWCTB HeNpepbIBHBIX
(YHKLMN [/151 pelleHurs 3aau.

[lepeasi w  BTOpasi  MOpou3BOoJHbIe  (PyHkUuM.  OnpegeneHue,
reoMeTpuueckuii ¥  (U3UUeCKMM  CMbICA  TMPOM3BOJHOM.  YpaBHEHUe
KacaTeJIbHOM K rpauKy (QyHKLIWN.

[IpousBosHble  371eMeHTapHbIXx  (QyHKUMM. [Ipou3BofHast  CyMMBl,
MPOU3Be/IeHNs], YaCTHOTO Y KOMMO3ULIUU (DYHKLIUM.

MHoxecTBa M JIOTUKA

MHOXecCTBO, orepauyyd HaJ, MHOXKECTBAMM M MX CBOUCTBA. [Iuarpammbl
Ouniepa—BeHHa. [IpuMeHeHWe TeOPeTUKO-MHOKeCTBEHHOTO arrapara /s
OMMCaHUs peasibHbIX MPOLECCOB U SIBJIEHUM, TIPU PellleHur 3afiau U3 JIpyTux
yueOHBIX MpeZiMeTOB.

OmnpenenexHve, TeopemMa, CBOMCTBO MaTeMaTHUeCKOro 00beKTa, C/ie/iCTBUE,
[l0Ka3aTe/ibCTBO, PABHOCUJIbHBIE YDaBHEHUSI.

11 KJIACC

Yuc/ia ¥ BBIYUC/IeHHUSA

HarypanbHble ¥ Oenble uncia. [IpumMeHeHWe TIPM3HAKOB A€IUMOCTH
1[e/IbIX urces1, HauOospiiuii obmmii aemvrens (ganee — HOJ/l) 1 HauMeHbliee
obiriee kpatHoe (manee — HOK), ocTaTKoB 110 MOAY/Ii0, anropuTMa EBKva ais
peleHus 3aiad B 1[e/bIX YMCIax.

KomriekcHbie umcia. Asrebpandeckass ¥ TpUTOHOMeTpHYeckass (POpPMbI
3aMyUCU KOMILIEKCHOTO uuc/aa. ApudmeTrueckue oriepaljuid C KOMIIEKCHBIMU
yrcsiaMu. V300pakeHre KOMIUIEKCHBIX UMCe/T Ha KOODPJWHATHOW IJIOCKOCTH.
®opmysia MyaBpa. KopHM n-oli cTernmeHM U3 KOMILIEKCHOTO 4YMCIIa.
[I[pyumeHeHVMe  KOMIUIEKCHBIX  4YMCea  [JJ/isi  pellleHus  (U3NUeCKuX U
reoMeTpUYeCcKUXx 3azau.

YpaBHeHus U HepaBeHCTBA



CucreMa YW COBOKYITHOCTb YpaBHEHMIl W HepaBeHCTB. PaBHOCH/bHbIE
CUCTEeMBbI U CUCTeMbI-C/IeICTBUs. PaBHOCH/IbHBIE HEpaBeHCTBa.

OTbop KOpHell TPUTOHOMETPUUYECKWX YpaBHEHUWM C  TIOMOII[bIO
TPUTOHOMETPUUECKOHM  OKPY>KHOCTH. PelieHue  TpPUTrOHOMETPUUECKUX
HepaBeHCTB.

OcHOBHbIe MeTOZbl pelleHus] TO0Ka3aTe/JbHbIX M JIOTapU(PMUUYEeCKUX
HepaBeHCTB.

OCHOBHBIE METO/bI pellieHUs] UpPaLMOHaIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI pellieHHsI CUCTeM U COBOKYITHOCTEM paljMOHA/IbHBIX,
VppaLMOHAJIbHBIX, MIOKa3aTe/bHbIX U JIOTapU(PMUUECKUX YpaBHEHUH.

YpaBHeHUs1, HEpaBeHCTBA 1 CUCTEMBI C ITapaMeTpaMH.

[IpumeHeHVe ypaBHEHWW, CHCTeM W HEPaBEeHCTB K  peLIeHUI0
MaTeMaTUUeCKUX 3afiau W 3a7jau M3 pa3/MuHbIX 00jacTeil HayKu W peanbHOMN
)KWU3HHU, UHTepIIpeTaLys Mo/yueHHbIX pe3y/bTaToB.

DyHKIUM ¥ rpaduKu

I'paduk xommosuimu GyHKIMM. ['eomeTpuueckre obpa3bl ypaBHEHUN U
HepaBeHCTB Ha KOOP/AWMHATHOM TJIOCKOCTH.

TpuroHomeTpruueckue PyHKIMU, UX CBOMCTBA U IPa(PUKHU.

['padmyeckuie MeToAbI pellieHUs] ypaBHEeHUM U HepaBeHCTB. ['paduueckue
MeTO/Ibl pellieHusl 3a/jau C TlapaMeTpamMH.

Wcnonb3oBanue rpadukoB GyHKUWNW A/ UCC/IeJ0BaHUsI TIPOLIECCOB U
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU PeIlleHnH 3afiau U3 JIPYTuX y4eOHBIX
NpeJMeTOB U peajibHOM )KU3HMU.

Hauasjia MaTeMaTHuecKoro aHaausa

[TpriMeHeHre POU3BO/HOM K MCC/IeJOBaHUIO (PYHKLIM HA MOHOTOHHOCTh
U 3KcTpeMyMmbl. HaxokgeHue Haubo/blllero ¥ HavMeHbIIero 3HaueHWUi
HerpepbIBHOM (DYHKIIMM Ha OTpe3Ke.

[TpriMeHeHre TIPOM3BOJHOW [/ HaXOX/EHHs HaWIyuylllero pelieHus B
TIPUK/IQIHBIX 3ajjauyax, [AJisi OrpeZie/ieHusi CKOPOCTHM M YCKODeHUs Mpoliecca,
3a/laHHOTO (hOpPMYJIOW WK rPauKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIepBOOOpa3HbIX. IlepBooOpa3Hbie
s/ieMeHTapHbIX GyHKIMNA. [IpaBria HaxoXKaeH st TTepBO00OpPa3HbIX.

Wurterpan.  'eomeTpuueckuii  CMBICJI ~ WHTerpajga.  BerumcieHue
orpeaenéHHOro UHTerpasa 1o dbopmyne HetoToHa-JIelibHuIIA.

[TpriMeHeHre MHTerpasa [AJsi HaXOXJAeHusl TUIoLlajiell MIOCKUX (GUryp u
00BbEMOB reoMeTpUYeCcKUX TeJl.



[TpumMeps! peleHuit AuddepeHIMaNbHBIX ypaBHeHU. MaremaTuueckoe
MO/Ie/TMPOBaHue peasibHbIX MPOLIECCOB C TIOMOLIbI0 U depeHIMalIbHbIX
yPaBHEHMIA.



I[INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA YUYEBHOI'O KYPCA
«AJITEBPA N  HAYAJIA MATEMATUYECKOI'O  AHAJIN3A»
(YTJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBLIEIO
OBPA3OBAHUA

JINHHOCTHBIE PE3YJ/IbTATBI

1) rpakAaHCKOT0 BOCIIUTAHUSA:

chOpMHPOBAaHHOCTh ~ TPAKAAHCKOW  TIO3WI[MM  OOyuyarolierocss  Kak
aKTHUBHOTO ¥ OTBETCTBEHHOI'O UjieHa POCCUMCKOTO 0O0IIecTBa, Mpe/icTaB/ieHre 0
MaTeMaThYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSI pa3/IMUHbIX CTPYKTYP, SIBJIEHUH,
TIpPOLIeZIYP TPa’kKAAaHCKOro oOiecTBa (BBIOOPHI, OIMPOCHI U JIPYroe), yMeHHe
B3aMMO/IEMICTBOBaTh C COI[MA/IbHBIMU WHCTUTyTaMH B COOTBETCTBUM C UX
(GYHKLMSIMU U Ha3HAYeHUEM;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTb POCCUNCKON TPaXKJaHCKON UIEHTUYHOCTH, YBa)KeHUsI
K MPOIIVIOMY U HACTOSIII[EMY POCCUHCKOM MaTeMaTHUKH, [IeHHOCTHOe OTHOIIIeHHe
K JOCTW)KEHUSIM POCCUMCKMX MAaTeMaTUKOB W POCCHUMCKOM MaTeMaTH4yeCKOMu
IIKOJ/Ibl, MCMOJIb30BaHUE 3THUX [JOCTMXKEHWM B [IPYTMX HayKaX, TeXHOJIOTHSIX,
chepax 3KOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

0CO3HaHUe JTyXOBHBIX 1[eHHOCTel POCCHUICKOTO Hapo/a,
c(hOpPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUUYECKOrO TIOBeZeHUs,
CBS3aHHOTO C TIPAaKTUYECKMM TpUMeHeHWeM [JOCTWKEeHUM HayKu U
JlesATeTbHOCThI0  YUEHOTO, OCO3HaHWe JMYHOrO0 BK/ajla B ITIOCTpOeHHe
yCTOMUMBOTO OYyAyIIero;

4) 3CTeTHYECKOT0 BOCITUTAHHSA:

3CTeTUUeCKOe OTHOIIeHWe K MUpPY, BK/tOuas 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEPHOCTeH, 00BEKTOB, 3a/iay, pelleHnH, pacCy>XIeHuH,
BOCIIPUMMYMBOCTh K MaTeMaTHUECKHUM acClieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3ruecKoro BOCIMTAHUA:

c(hOpMUPOBAHHOCTL yMeHHUsI TIPUMEHSITb MaTeMaThUueCKue 3HaHUS B
WHTepecax 3[0poBOro U 0Oe3omacHOro o0pa3a ’KW3HU, OTBETCTBEHHOE
OTHOIIIEHHe K CBOEMY 3/I0pPOBbIO (370pOBOe THMTaHWe, cOamaHCUpPOBaHHBIN
peXXuUM 3aHSITUM U OTAbIXa, pery/sipHasl (pusnueckasi akTUBHOCTbD), (hU3nueckoe
COBEPILLEHCTBOBAHUE npu 3aHATUAX CMIOPTUBHO-03/J0POBUTE/TbHOU
J1esATeTbHOCThIO;

6) TPyA0BOr0 BOCIIUTAHUSA:



TOTOBHOCTb K TpPYAY, OCO3HaHWe LIEHHOCTH TPYA0/00us,, MHTepeC K
pasnuuHbiM  cepam TpodeCcCUOHATBbHOW  JesiITeIbHOCTH, CBSI3aHHBIM — C
MaTeMaTUKOW U eé TIPUIOXKeHHsSIMH, YMeHHe COBepIllaThb OCO3HAaHHBIA BbIOOD
Oyayuieii mpodeccur M peav30BbIBaTh COOCTBEHHBbIE >KW3HEHHbIe TIIaHBI,
TOTOBHOCTb U  CIOCOOHOCTH K  MareMaTHMueCcKOMy 00pa3oBaHUIO U
camMo00pa30BaHNI0 Ha TMPOTSHKEHHWH BCeW JKW3HU, TOTOBHOCTb K aKTWUBHOMY
YyYaCTHIO B PeLleHHU NPaKTUUeCKUX 3a/lauy MaTeMaTHUeCKOW HarpaB/eHHOCTHY;

7) 3K0/I0TUYeCKOr0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTb 3KOJIOTUYECKOW KYJIbTYpbl, TOHUMaHWe BJIUSHUS
COLMA/IbHO-5KOHOMHUYECKMX  TPOLIeCCOB HAa  COCTOSHWE TPUPOJHOM W
COLMa/IbHOM CpeZibl, OCO3HaHWe TJ/I00a/bHOTO XapakTepa 3SKOJI0TMYecKuX
nipo6sieM, OpueHTallYsl Ha MpUMeHeHre MaTeMaTUUeCKUX 3HaHWM [I7is pellleHus
3a7a4 B 06/1aCTU OKpY>Katolllell cpe/ibl, T/ITaHUPOBaHUe TIOCTYTIKOB U OL[eHKH UX
BO3MOJXKHBIX MOC/I€[CTBUM /11 OKPY>Karolllel Cpe/ibl;

8) neHHOCTH HAyUHOr0 NMO3HAHMA:

Cc()OPMHPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUs HAyKU U  OOIIECTBEHHOM TIPAaKTUKH, TIOHWMaHHe
MaTreMaTUueCKOM HayKu Kak c(epbl yesioBeuecKOW [esTe/IbHOCTH, ITaroB eé
pa3BUTHS U 3HAUUMOCTM JJisl Pa3BUTHSl LIMBW/IM3AL[MH, OBJaZileHHUEe SI3bIKOM
MaTeMaTUKU U MaTeMaTUueCKOM KYJIbTYpOM KakK CPeJCTBOM I10O3HaHUS MHPa,
TOTOBHOCTb OCYLIECTB/ISITh MPOEKTHYI0 U MCCAe[0BATe/bCKYH0 [1eaTe/IbHOCTh
VHJVBU/Iya/JIbHO U B TPyTIIIe.

METAIIPEAMETHDBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHBIE YUeOHbIe eiiCTBUS

Bba3oBble /lornueckKue JiefiCTBYS:

BBISIB/IATH U XapaKTepU30BaTh CYI|eCTBeHHbIe MPU3HAKK MaTeMaTUUecKhuX
O0BEeKTOB, TIOHATWM, OTHOIIEHUM MeXJy TOHATUSIMH, (OPMYIUPOBATh
orpefie/ieHUs]  TIOHSITMM,  yCTaHAB/IMBaThb  CYIIEeCTBEHHBIM  TMPHU3HaK
KjJaccu(UKali, OCHOBaHUS [iii 00OOIIeHWs] W CpaBHEHUS, KPUTePUU
TIPOBO/IMMOT0 aHa/In3a;

BOCIIPUHUMATh, (OpMy/nvMpoBaTh U  MpeoOpa3oBbIBaTb  CYKAEHUS:
yTBep/uTe/bHbIe U OTpULlaTe/IbHble, eJUHUUHbIe, UaCTHbIe U 00111e, YCIOBHbIE;

BBISB/ISITH ~ MaTeMaTHueckre  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
NpoTHBOpeuns B (aKkTax, JaHHbIX, HAO/MIOEeHUsIX U YTBePK/IeHUsIX, Tpe/Jararh
KPUTEPUHU [Jisl BbISIB/IEHUST 3aKOHOMEDPHOCTeH U TIPOTUBOPEUUii;



JlenaTth BBIBOZII C WCITONb30BAaHWEM 3aKOHOB JIOTMKH, AeJyKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/IFOUeHUM, YMO3aK/TIOUeHHH T10 aHaI0TUH;

TIPOBO/IUTD CaMOCTOSITe/TbHO JloKa3aTesbCTBa MaTeMaTUUeCKUX
yTBep)KJeHul (MpsiMble ¥ OT MPOTHMBHOIO), BLICTpaMBaTh apryMeHTallHIo,
MIPUBOJIUTh TIPUMEpPbl YW  KOHTPIIPUMEphI, O0OOCHOBBIBAaTH COOCTBEHHBIE
CY’>KIIeHUsI U BBIBOJIBI;

BbIOMpATh CIocob perieHUs yueOHOM 3a7iauu (CpaBHHMBATh HECKOJIBKO
BapUaHTOB pellleHUs, BbIOMpaTb Haubosee MOAXOAAIIMNA C  YUETOM
CaMOCTOSITe/IbHO BbI/ie/IeHHBIX KpUTEpHEB).

Ba3oBble Hcc1ejoBaTe/IbCKHe JeiiCTBUA:

HCTI0/Tb30BaTh BOMPOCHI KaK MCC/Ie0BATe/bCKU UHCTPYMEHT TIO3HAHMS,
dbopMynMpoBaTh  BOIPOCHI, (UKCHDPYIOlL[Me TIPOTHBOpeure, Ipobiemy,
yCTaHaB/IMBaTh UCKOMOE U ZlaHHOe, (JOPMUPOBaTh TUIIOTe3y, apryMeHTHUPOBAaTh
CBOIO TIO3UILINIO, MHEHUE,;

TTPOBO/IUTD CaMOCTOSITE/THHO CTUTAHUPOBAHHBIM 9KCTIEPUMEHT,
UCC/IeflIoBaHUe TI0 yCTAHOBJIEHWIO OCOOEHHOCTell MaTeMaTHueckoro OOheKTa,
sIBJIeHUsI, TIPOL[eCCa, BBISBJIEHWIO  3aBUCUMOCTEN  MeXIy oObeKkTamu,
SIBJIEHUSIMU, TTPOLIeCCaMHu;

CaMOCTOSITe/ILHO (hOPMYTMPOBaTh 0000IIEHNST ¥ BHIBO/IBI 110 pe3y/IbTaTaM
MIPOBeIEHHOTO0  HaO/IOfleHusl, WCCIe0BaHMs, OL[eHUBATh J/IOCTOBEPHOCTD
TTO/TyYeHHBIX Pe3y/IbTaTOB, BLIBOJOB U 0000ITIeHHH;

TIPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHE TIPOIecCca, a TakKe BbIBUTATH
TIPe/ITI0JIOXKEHHUSI O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BLISB/IATE AeUIUTBI MHPOPMAIUH, JJaHHBIX, HEOOXOAUMBIX [Isi OTBETa
Ha BOIIPOC U /IS PellieHus 3a7jaui;

BbIOMpaTh ~ WHGOpPMAI[MI0O U3  WCTOYHWKOB  PA3/IMUHBIX  THIIOB,
aHa/IM3UpPOBaTh, CHUCTEMATH3UPOBAaTb M HWHTEPIPETHPOBATh HMH(OPMAIUIO
Pa3IMUHBIX BUAOB U (hOpM TIpe/|CTaBIeHNST;

CTPYKTYpHPOBaTh WHGMOPMAIL[WIO, TIPEJCTAB/IATh €€ B pa3/MuHbIX (Gopmax,
WJUTIOCTPUPOBATh Tpaduuecky;

OlLlIeHHBAaTh HaZIé>KHOCTh uHbOpMaIIH 1o CaMOCTOSITE/TEHO
cchopMy/TMPOBAaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIe YHHBEpCA/IbHbIE yueOHbIe el CTBUsA
Oo1enmue:
BOCIIPUHMMAaTh W  (OpMy/IMpoBaTh CYXKIEHUS B COOTBETCTBUH C
YCJIOBUSIMU U 11eJIIMH OOILI€HHs, ICHO, TOUHO, TPaMOTHO BhIP@XaThb CBOIO TOUKY



3peHUsI B YCTHBIX M MMCbMEHHBIX TeKCTax, /laBaTh MOSICHEHHUS 110 X0y peLleHust
3aJjaui, KOMMEHTUPOBaTh MOyYeHHbIN pe3y/bTar;

B X0/le 00Cy>KeHUsI 3aJlaBaTh BOMPOCHI TI0 CYIIIeCTBY 00CYy’>KJaeMOii TeMbl,
npobsieMbl, pelllaeMOM 3aj/laud, BbICKAa3bIBaTh W€, HalleJleHHble Ha TOMCK
pellieHus, COMOCTaBJATh CBOM CYXKAEHHUsSI C CY)KEHUSIMU [IPYTMX y4aCTHUKOB
Juasnora, oOHapy>KUBaTh pa3/iiuue U CXO/CTBO TO3ULIMH, B KOPPEKTHOU (opme
(hopMyIMpOBaTh pa3HOI/IaCUsi, CBOU BO3PaKeHUSsI;

NpeACTaBAATh  pe3y/JbTaTbl  pelleHus  3aJjauyd,  9IKCIIepPUMEHTa,
WCC/IeJOBaHMs, TPOeKTa, CaMOCTOsITe/TbHO BbiOMpaTh (hopMaT BBICTYTUIEHUS C
yuéTOM 3a7iau Mpe3eHTaly U 0COOeHHOCTel ayUTOpHH.

PeryiAiTUBHBIE YHHBEpPCA/IbHbIE yUe0OHbIe el CTBUs

Camoopranusanus:

COCTaBJISITh T/IaH, a/lTOPUTM pellleHus 3a[jauu, BbIOUpaTh Criocob peliieHus
C YuéTOM UMEIOIUXCSI PecypcoB U  COOCTBEHHBIX  BO3MOYKHOCTEH,
apryMeHTHPOBAaTb M KOPPEKTHPOBATb BapWaHThI PeIeHHH C yuéTOM HOBOH
VH(OpMaLu.

CaMOKOHTPO/Ib, 3MOL[HOHA/IbHBIA HHTE/IJIEKT:

B/a/leTb HaBbIKAMM TIO3HABaTe/JIbHOM peduieKCMM KakK OCO3HaHUS
COBepIIIaeMbIX JeMCTBUM U MBIC/IMTE/LHBIX IIPOLIECCOB, WX pe3y/bTaToB,
B/I/IeTh CIOCcO0aMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpollecca W pe3yJibTaTa
pellieHus] MaTeMaTUYeCKOU 3a/iaum;

TIpe/IBU/IeTh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh TIpU peIlleHun
3ajaud, BHOCUTb KODPEKTHBBI B [esSTeJIlbHOCTh Ha OCHOBE HOBBIX
00CTOSITE/TLCTB, JaHHBIX, HAW/IEHHBIX OIIMOOK, BLISIBJIEHHBIX TPYAHOCTEMH;

OlLIeHHMBaTh COOTBETCTBHME pe3y/bTaTa LIeId W YC/IOBUSAM, OOBSCHATH
TIPUUMHBI  IOCTW)KEHUST WIM HeJOCTIKEHHWs pe3y/bTaTOB JesTe/lbHOCTH,
HaXOZUTh OIUOKY, aBaTh OLIeHKY NPUOOPEeTEHHOMY OITBITY.

CoBMecTHas 1eTe/IbHOCTh:

MOHMMATb W WCIO/b30BaTh  MPEUMYIeCTBA  KOMAHJHOM U
VHAWBHUAYaTbHOH pabOThl MpU pelleHrnyd y4yeOHBIX 3ajau, NPUHUMATh Le/Tb
COBMECTHOU [leATeNhbHOCTH, TJIAaHUPOBATh OPTaHM3allii0 COBMECTHOW PaboThI,
pacrpeziesifiTh BUZbI paboT, AOrOBapHUBaThCSs, 00CYKAATh MPOLeCC ¥ pe3yabTar
paboTkl, 000011[aTh MHEHHST HECKOJTBKUX JTIOZIEH;

y4acTBOBaTh B TPYMIOBLIX (hopmMax paboThl (00CyKaeHus1, 0OMeH MHEHHH,
«MO3rOBble IITYypPMbl» ¥ WHBIE), BBIIOJHATL CBOK YacThb paboThl U
KOODAWHUPOBATh CBOW [I€WCTBUSI C APYTMMU UieHaMH KOMaH/pbl, Ol[€HHWBAaTh



KaueCcTBO CBOero BK/JaZia B  OOmMMHA  TPOAYKT TI0  KPUTEpUsM,
chopMy/IMPOBAHHBIM YYaCTHUKAaMU B3aUMO/IeHCTBUSI.

INPEAMETHDBIE PE3YJ/IBTATDI

K konily obyuenuss B 10 kmacce 0oOydYaronfuiics TOMYUYUT CJIeAYHOIIHe
TIpeIMeTHBIE Pe3y/IbTaThl 10 OT/AE/IbHBIM TeMaM paboyeil MporpaMMbl yueOHOTO
Kypca «Anrebpa ¥ Hauaia MaTeMaTHUYeCKOTO aHa/Ih3ax:

Yuc/ia 1 BBIUMC/ICHUA:

cBOOOIHO OTepHpoBaTh MOHSATHUSIMU: paljOHATbHOe UMC/I0, OecKOHeuHast
repyoZiiueckast IpoOb, TPOIEHTbI, WppPALMOHA/bHOE YWCI0, MHOXKeCTBa
palMOHA/IbHBIX U IeMCTBUTE/IbHBIX YMCE, MOy b JEMCTBUTE/LHOTO YUCIIA;

TIPUMEHSITb ApOOUW ¥ TPOLIEHTHI i pPellleHUs] MPUKIaAHbIX 3aJad U3
pa3/IMYHbIX OTpAc/ier 3HaHWW U pealbHOM YKU3HU;

TIPUMEHSITb ~ TIPUO/IPKEHHBIE — BBIUMC/AEHWs, TIpaBWia  OKPYTJIeHUs,
TPUKUJKY U OLIEHKY pe3yJ/ibTaTa BbIUMC/IEHUH;

cBOOOIHO OmeprpoBaTh IIOHSATHEM: CTeleHb C IieJIbIM TIOKa3aTeseM,
WCIO/b30BaTh MOAXOALIYyH0 (OpPMYy 3aluCy JAelCTBUTE/NbHbIX YuCen JJisi
peleHus MPaKTUYeCKUX 3a1ad U Mpe/iCTaBleHus JaHHbIX;

cBOOOAHO  OrepupoBaTh  TOHSATHEM:  apu(MeTHYeCKHil  KOpeHb
HaTypajbHOU CTeleHU;

cBOOOZIHO  omepypoBaTh  TOHSATHEM: CTeNeHb C  parjoHaIbHBIM
roKasareJsieM;

cBOOOAHO OTEepUpoBaTh TMOHATUSIMH: Jorapudm uucia, JecITUUHbIE U
HaTypasbHbIe JIorapuMbl;

cBOOOIHO OTepHpPOBATh MOHSATHSAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YMCJIOBOTO apryMeHTa;

OIepypoBaTh TIOHATUSAMM: AapPKCHUHYC, AapKKOCMHYC M apKTaHIeHC
YMC/I0BOT'O apryMeHTa.

YpaBHeHus 1 HepaBeHCTBAa:

cBOOOZHO  omepupoBaTh  TOHATHAMH:  TOXKIECTBO,  YpaBHEHUE,
HepaBeHCTBO,  PaBHOCW/IbHbIEe  ypaBHEHUS U ypaBHEHUs-C/1e[CTBUS,
paBHOCU/IbHbIE HEPABEHCTBa;

TIPUMEHSITb Pa3/UyHble METOZbl PpeIlleHWs paljoHalbHBIX W JPOOHO-
palMOHA/IbHBIX YpPaBHEHWM, TPUMEHSATb METOJ, WHTEepBajOB [Jis1 peLleHus
HepaBeHCTB;

cBOOOIHO OTEepUpOBaTh TTOHATUSIMU: MHOTOU/IEH OT OJHOM IepeMeHHOMH,
MHOTOUJIeH C LeJbiIMU KO3 dullMeHTaMd, KOPHU MHOTOY/IeHa, MPUMEHSITh



Jle/leHie MHOrOu/ieHa Ha MHOIOWIeH C OCTaTKoM, TeopeMy be3y u Teopemy
Buera a4 peleHus 3ajay;

cBOOOJHO OIEepUpoBaTh TMOHATUSIMU: CUCTeMa JIMHEMHBbIX YpaBHEHWH,
MaTpulia, orfpeze/uTeslb MaTpulbl 2 X 2 W ero reoMeTpUYeCcKUd CMBICI,
VICTIO/Ib30BaTh CBOWCTBA ompefienuTens 2 X 2 s BBIYMCJIEHUs €r0 3HaueHwus,
TIDUMEHSATh OMpeJeUTe/d [Ji pPelleHds CHUCTeMbl JIMHEHWHBbIX ypaBHEHWM,
MO/Ie/IMPOBaTh peajlbHble CUTyaldd C TIOMOIIBI) CHUCTEeMbl JIMHEHHBIX
ypaBHEHHWM, WCC/Ael0BaTh IOCTPOEHHble MOJeIW C TOMOLBI0 MaTpull U
orpeiesuTesield, UHTePIpPeTUPOBAaTh MOJIyUeHHbI pe3y/bTaT;

WCTIONb30BaTh CBOMCTBA [JeMCTBUM C KOpPHSIMU AJisi Tipeobpa3oBaHus
BbIDa)KeHUH;

BBIMO/IHATE  [peobpa3oBaHUsi UMC/IOBBIX BBbIPAKEHWM, COZep Kallux
CTereH!U C paLMOHa/IbHBIM [T0Ka3aresem;

VICII0/Tb30BaTh cBolicTBa  JiorapudMoB A mpeoOpa3oBaHUs
norapu(mMuuyecKux BbIpayKeHUM;

CBOOO/THO OTIePUPOBAThH MOHSATUSIMU: UPpALIMOHA/IbHbBIE, TTI0Ka3aTe/lbHbIe U
norapv(MuuecKrde ypaBHEHMs, HaxO[UTb UX pelIeHUusT C IOMOLIbIO
PaBHOCH/IbHBIX [1€PEX0/I0B WU OCYILLeCTBIIsAS IPOBEPKY KOPHEW;

TIPUMEHSTh OCHOBHbIe  TPUTOHOMETPHUYECKHe dopmynbl s
nipeobpa3oBaHysl TPUTOHOMETPUUYECKUX BbIPAyKEHUI;

CcBOOOJHO OMepupoBaTh TOHSITUEM: TPUTOHOMETPUUECKOe YpaBHeHHe,
NpUMeHSITh HeoOXxofguMble (OpPMyJibl /71 pellieHWss OCHOBHBIX —THUIIOB
TPUTOHOMETPUUYECKHX YPaBHEHU;

MO/IeTMPOBaTh peajlbHble CUTyallud Ha si3blkKe aireOpbl, COCTaBJATH
BbID&)KEHUS], YpaBHEHMs,, HEepaBeHCTBAa M0 YC/IOBHUIO 3aZaud, WCC/Ie0BaTh
TIOCTPOEHHbIe MO/Ie/IU C UCTI0/Ib30BaHUEM arirapaTa aareophi.

dDyHKIUM ¥ rpaduku:

CBOOOJTHO  OTepUpPOBAaTh TOHATUSAMHU: (GYHKIWS, CrMocoObl 3a/jaHuUs
GbyHKIMM, B3aUMHO oOOpaTHble (YHKLMW, KOMIIO3WLUSI (PYHKLMN, rpaduk
(GYHKL[MM, BBITIO/IHATh 3/IeMeHTapHbIe rpeoOpa3oBaHusi TPaQUKOB (QYHKLIMM;

CcBOOO/IHO OTIePUPOBATH MOHATUSAMU: 00/71aCTh OTpeJie/ieHUs] U MHOXKECTBO
3HaYeHUW (PyHKLWH, HY/ I PYHKLIWW, TPOMEXXYTKH 3HaKOTMIOCTOSIHCTBA;

CBOOOJTHO OIMEpPUpOBATh TIOHATHUSIMM: UETHbIe U HEUETHbIe (YHKLIWH,
neproAvuecKrie (QyHKLMH, TPOMeKYTKHM MOHOTOHHOCTHU (DYHKLIMHM, MaKCUMYMBbI
U MUHUMYMbI (PYHKI[MHM, Haubosiblllee ¥ HavMeHbIllee 3HaueHUe (PYHKIUU Ha
TIDOMEXYTKE;

CcBOOOJHO OTeprpOBaTh MOHATUSIMU: CTereHHasi GYHKLUs C HaTypabHbIM
Y LleJIbIM T0Ka3aTesieM, rpa@uk cTerneHHOW (YHKLMM C HaTypaibHbIM U LeJIbIM



rokasaTesieM, TpadMK KOpHs N-Oi cTereHU Kak (QyHKIMU 0OpaTHOU CTereHu C
HaTypa/bHbIM IOKa3aTe/seM;

OTepupOBaTh TMOHATUSMU: JIMHeHas, KBaZpaTUuHasi U ApOoOHO-IMHelHast
(YHKLMY, BBIMOJHATh 3/IEMEHTApDHOE HCC/Ae[O0BaHWE W TOCTPOEHUe UX
rpauvKoB;

CcBOOOJTHO OTIepUPOBATh TMOHSATHSIMU: TIOKa3aTesbHasl U Jorapudmuueckast
(yHKI[MH, UX CBOMCTBA W rpa(uKu, WCII0Ib30BaTh UX rpadUKu AJis pelleHus
ypaBHEHUH;

cBOOOIHO OMepHpOBaTh TMOHATUSIMH: TPUTOHOMETpHUYecKasi OKPY’KHOCTb,
orpefiesieHue TPUTOHOMeTpUUeCKUX (yHKLMI UMC/IOBOTO apryMeHTa;

VICTIO/Ib30BaTh rpauKu (YHKUMWA [/ KCCAe[OBaHUsl IIPOLIECCOB H
3aBUCUMOCTeM TpPH pellieHnH 3a/lau U3 APYryux yueOHbIX MpeIMeTOB U peasibHON
JKW3HHU, BbIpaXkaTh (POpPMyJ/IaMH 3aBUCUMOCTU MeXXJy BeJIMUMHAMU;

Hauasjia MaTeMaTH4eCKOro aHa/im3a:

CcBOOO/THO OTIEPUPOBAThH TIOHSATUSIMU: apudMeTHUecKast U TeoMeTpuuecKast
niporpeccusi, 6ecKoHeuHo yObIBaro11jasi reoMeTpUuecKasi IpOrpecCcusi, TUHeMHBIN
W OSKCIIOHEeHIMalbHBbIM POCT, (OpMyJa CJOXKHBIX TIPOLIEHTOB, WMEThb
ripe/iCTaBleHUe O KOHCTaHTe;

WCI0JIb30BaTh MPOTrPeCcCUM [/isl pellleHUsi peasibHbIX 3a/lau MPUK/IaZHOTrO

XapakTepa;
cBOOOZHO OMepupoBaTh TOHSATHUSIMHU: T10C/IEeJOBAaTeIbHOCTh, CIIOCOOBI
3a[aHus rioc/iefioBaTeTbHOCTEH, MOHOTOHHBIE U orpaHUYeHHbIe

1oC/ie/JoBaTe/TlbHOCTH, TIOHMMAaThb OCHOBBI 3apOXKJAEHUs MaTeMaTHU4eCcKOoro
aHa/IM3a Kak aHam3a 6eCKOHeUHO MaJibIX;

CBOOOJJHO OMEpUpPOBATh TIOHSATUSMU: HerpepbIBHbIE (YHKLWH, TOUKH
pa3pbiBa rpadvka pyHKIMH, aCUMIITOThI Tpaduka GyHKLINY;

cBOOOJHO OTepupoBaTh MOHSATHEM: (YHKLIVSI, HellpepbiBHAsi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HEMpepbIBHBIX (DYHKLMHW AJ15 peLleHus 3a/jay;

CBOOOJTHO OMepUpoBaTh TOHSTUSMU: I€pBasi U BTOpas MPOU3BO/JHBIE
(yHKLMH, KacaTesbHas K rpaduKy QyHKLWY;

BBIUMCJIATh  TPOU3BOJHBbIE  CyMMBbl, TIPOW3BEZEHMS, UYaCTHOTO W
KOMITO3ULIMM [IBYX (DYHKLIMM, 3HATh MPOM3BO/HbIE 3/1eMeHTapHbIX (QyHKLMH;

HCI10/Tb30BaTh TeOMeTpUUeCKUi U (DU3NUeCKUH CMbIC/ TPOU3BOJAHOM [I/1s1
peleHus 3a7au.

MHoXecTBa M JIOTHKA:

CBOOOJHO OMepUpOBaTh TOHATHUSMHU: MHOXKECTBO, OMepaluu  Haf
MHO>KeCTBaMU;



WCIO/Ib30BaTh TE€OPETUKO-MHOKeCTBEHHBIM —ammapaT /[Jjisi  ONUCAHUS
peasibHbIX TPOLIECCOB U SIBJIEHWM, MPH peIleHrd 3afiau U3 APYTUX yueOHBIX
TpeiMeTOB;

cBOOOHO OMeprpoBaTh MOHITUSIMU: OTpefie/ieHre, TeopeMa, ypaBHeHUe-
C/le[icTBUe,  CBOMCTBO  MaTeMaTH4yeCKOro  0OBeKTa,  /I0Ka3aTebCTBO,
PaBHOCUJ/IbHbIE YPaBHEHUS U HEPaBeHCTBaA.

K koHily obyuenuss B 11 kmacce 0oOydYaroifuiics TOMYUYUT CJIeAYHOIIHe
TipeIMeTHbIe pe3yJIbTaThl [0 OT/e/IbHLIM TeMaM paboyeii MporpaMMbl yueOHOTo
Kypca «Anrebpa 1 Hauajia MaTeMaTUUeCKOT0 aHa/Il3ax:

Yuc/ia 1 BBIUMC/I€HUA:

CBOOOJJHO OMepUpOBaTh TOHATHUSMU: HATypadbHOE W 1iefioe YHCIIo,
MHOJKeCTBa HaTypasbHbIX U LIeJIbIX YMCeJsl, UCM0JIb30BaTh MPU3HAKHU J1eJIMMOCTH
uenbix uyucen, HOJ wu HOK HarypasibHbIX uMces [jisi pelueHus 3ajad,
TIPUMEHATH aAropuTtm EBK/na;

cBOOOZIHO OIEpUpoBaTh TIOHATHEM OCTaTKa [0 MOZYJ/IO, 3alKChIBaTh
HaTypaJibHbIe YMCJ/la B PAa3/IMYHBIX TTO3UL[MOHHBIX CUCTEMAaX CUKC/IeHNS;

cBOOOHO OMepupoBaTh MOHATUSIMH: KOMIIEKCHOE YKC/I0 U MHOXXEeCTBO
KOMIIJIEKCHBIX UHCesl, TIPe/ICTaB/IsSTh KOMILJIEKCHbIe UKc/ia B anrebpandeckoi 1
TPUTOHOMETPUUECKOU (opme, BBITIOHATh apyu(MeTHYecKue orneparuu ¢ HUMU
Y U300pa)kaTb Ha KOOPJUHATHOU TIJIOCKOCTH.

YpaBHeHus U HepaBeHCTBa:

cBOOOHO OTepUpPOBaTh MOHATUSIMU: UppaljMOHabHbIe, TI0Ka3aTe/bHbIe 1
norapudMrUueckKrie HepaBeHCTBA, HAXOAUTb MX PpeLIeHUs C T[IOMOIbIO
PaBHOCHUJ/IbHBIX T1epexX0/I0B;

OCYIIIeCTB/ISIT OTOOP KOpHeH TMpH pelIleHdd TPUTOHOMETPUUECKOTO
ypaBHeHUs;

cBOOOIHO OIepUpOBaTh TIOHATHEM TPUTOHOMETPHUUYECKOe HEePaBeHCTBO,
NIPUMEHSATb HeoOXoAuMble (OPMYJIbI /1T peIleHWss OCHOBHBIX THITOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO OMepHpOBaTh MOHATUSIMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUH
Y HepaBeHCTB, PAaBHOCWU/IbHbIE CUCTEMbI U CUCTEMBbI-CJIeCTBUS, HaXOAUTb
pelleHusi CUCTeMbl W COBOKYIMHOCTEM palMOHA/bHBIX, WpPPalOHAJbHBIX,
roKa3aTe/bHbIX U JIorapuMUUYeCKUX ypaBHEHUM U HEPaBeHCTB;

peliaTthb paLMiOHa/IbHbIe, VppaloOHabHbIe, T0Ka3areJsibHbIe,
norapudMuueckvie U TPUTOHOMeTpUYeCKHWe ypaBHEHUSIT U HepaBeHCTBa,
cofieprKalliie MOZYJ/IU U IlapaMeTphl;

TIPUMEHSITh rpaduyeckre MeTO/Ibl /IJisl pellieHus1 ypaBHEeHU U HepaBeHCTB,
a TakXKe 3a/jau C rapameTpamuy;



MO/IeIMPOBaTh peajlbHble CUTyallud Ha si3blke aireOpbl, COCTaBJATH
BbID@)KEHUs, YpaBHEHMsl, HEpaBeHCTBA W WX CUCTEMbl IO YCJIOBUIO 3a/aud,
WCCieJoBaTh TIOCTPOEHHbIe MOJeNM C MCIO/b30BaHWEM arapara aarebpel,
VHTepNpeTUpPOBaTh MOJIyYeHHbI pe3y/bTar.

DyHKIUM ¥ rpauKu:

CTpOUTh TpadyKU KOMMO3ULMKA (PYHKLMA C TIOMOIIbIO 3/IeMEHTapHOIo
HCC/Ie[JOBAaHUS U CBOMCTB KOMITO3ULIMH ABYX (PYHKILIUM;

CTpOUTh TeoMeTpUueckve oOpa3bl ypaBHeHHWM U HepPaBeHCTB Ha
KOOP/JIMHAaTHOM TJIOCKOCTH;

CcBOOOJTHO OTEepUpOBaTh TOHATUSAMU: TpadUKU TPUTOHOMETPUUECKUX
(yHKupi;

MpUMEHSITh (PYHKLMU [/ MOJEIUPOBaHUS M HWCCAe[OBAHUSI peabHbIX
TIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajaus3a:

WCI0/Ib30BaTh  MPOM3BOAHYIO A/ WCCAefoBaHUs  (YHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI;

HaXOZUTh HauOOJIbIlIee ¥ HauMeHblllee 3HaueHus1 GyHKI[UM HeTllpepbIBHON
Ha OTpe3Ke;

WCII0JIb30BaTh TMPOM3BOJHYIO [/l HaxOXKAEeHUs HaWIyullero pelieHus B
MPUK/IQHBIX, B TOM UHC/Je COLMAJbHO-9KOHOMMUECKUX, 3ajavax, s
onpeJenieHUs1 CKOPOCTU U YCKOpeHHUs mMpoljecca, 3alaHHOro (popMyJsion Wau
rpacdrkom;

cBOOOAHO OMepupoBaTh TIOHATUSIMU: TepBooOpa3Hasi, Orpe/enéHHbIN
WHTerpaj, HaxXoJuTh TepBOOOpa3Hble 3/ieMeHTapHbIX (PYHKIUH W BBIUKC/STH
uHTerpas 1o gopmysie HeroToHa-JlelibHuIla;

HaXOJWTh TUIOL[AAW TUIOCKMX GUryp U O0OBEMBI Tel C TOMOIIbIO
VIHTerpasna;

VMMeTh TIpeJiCTaB/eHre O MaTeMaTHyeCKOM MO/e/TMPOBaHWU Ha MpuMepe
cocTaByieHUs AU depeHaNIbHbIX YPaBHEHUN;

pellaTh MPUK/IaiHbIe 3a[jaud, B TOM UKCJIe COLIMA/IbHO-9KOHOMUUECKOTO U
¢u3nueckoro - xapakTepa,  CpeACTBaMM  MaTeMaTMUeCKOro  aHasu3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KVIACC
No Ko/muecTrBo yacoB
HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG pPOBbIE)
o/ KoHTpo/bHBIE IIpakTHUecKue
U TeM NPOrpaMMmabl Bcero oOpa3oBaTe/IbHBIE PecypChI
n padoThI padoThI
MHoxecTBO
JIeCTBUTEJIbHBIX UKCeI.
1 MHorouseHsbl. 24 1 bubmoreka IIOK
PariioHa/ibHbIe ypaBHEHUs https://m.edsoo.ru/f11c4afd
1 HepaBeHCTBa. CUCTEMBI
NUHEeNHBbIX ypaBHEeHU
@YHKIMU U rpapUKHU.
2 C'l}‘IEHeLIl-IHaH (prcllz vsi C 12 1 bubmmorexa [JOK
yHKH https://m.edsoo.ru/f11c4afd
Lie/IbIM [T0Ka3aTtesem
ApudmeTnueckuii KOpeHb
3 N-Ol CTereHu. 15 1 bubmiorteka LJOK
WppaumoHanbHbie https://m.edsoo.ru/f11c4afd
ypaBHEHUS
4 [TokazaTenbHasi QyHKLUS. 10 1 bubmioreka LJOK
IToka3saresnbHbIe YpaBHeHUS https://m.edsoo.ru/f11c4afd
Jlorapudmuueckas
5 GbyHKIHS. 13 1 bubmoreka LJOK
Jlorapudmuueckue https://m.edsoo.ru/f11c4afd
ypaBHeHUsI
6 TpuroHomeTpruueckue 22 1 bubmiorteka LJOK




BbID@)KEHUS U YDaBHEHUSsI

https://m.edsoo.ru/f11c4afd

[TocnenoBarenbHOCTH U 10 1 bubmoreka IIOK
rporpeccuu https://m.edsoo.ru/f11c4afd
HenpepbiBHbIE QyHKLUY. 20 1 Bbubmoteka LIOK
IIpousBogHas https://m.edsoo.ru/f11c4afd
[ToBTOpEHUe, 06001TIEHNE, c 5 bubmiorteka LJOK
CcrCTeMaTH3allysl 3HaHUM https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO
- 136 10

YACOB I10 [TIPOI'PAMME




11 KJIACC

No KonuecTBo 4acoB

HaumMeHoBaHMe pa3/ie/ioB OnekTpoHHbIe (UG poOBbIE)
o/ KoHTpo/ibHBIE IIpakTHUecKue

U TeM MpPOrpaMMmabl Bcero oOpa3oBare/ibHbIE PeCypChl
n padoThbI padoThI

1 WccnenoBanue GhyHKLIWN C 27 1 bubmuoreka LIOK
TOMOILIbIO TIPOM3BOAHOM https://m.edsoo.ru/f11c4afd

5 ITepBooOpa3sHas 1 1 1 bubmoreka LIOK
WHTerpan https://m.edsoo.ru/f11c4afd
I'paduku
TPUTOHOMETPUYECKUX

3 dyHKLii 14 1 bubmoreka IIOK

YHKOHHA. https://m.edsoo.ru/f11c4afd
TpuroHomeTpruueckue
HepaBeHCTBa
WppaioHansHble,

4 MOKa3areJyibHbIE U 24 1 bubmoreka LIOK
norapudMuyecKue https://m.edsoo.ru/f11c4afd
HepaBeHCTBa

5 KowmriiekcHble uncia 10 1 Bubmaotexa OK

https://m.edsoo.ru/f11c4afd

6 HarypanbHble ¥ 1ie/ible 10 1 BbubmoTeka LIOK
yuciaa https://m.edsoo.ru/f11c4afd
Cucremsl paljuOHa/IbHBIX,

7 HppaLMOHa/IbHbIX 12 1 BbubmoTeka LIOK
TOKa3aTesbHbIX U https://m.edsoo.ru/f11c4afd
norapuMuuecKux




ypaBHeHU!

3azauM C mapameTpaMu 16 1 Bubmmorexa [JOK
A P P https://m.edsoo.ru/f11c4afd
IToBTOpeHue, 060011IeHNE, 16 9 bubmoreka IIOK
crCTeMaTH3allysl 3HaHUI https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO
- 136 10

YACOB I10 [TIPOI'PAMME




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOI OBPA30BATE/IbHOI

ITPOT'PAMMBI

10 K/TACC

Kop npoBepsiemoro

ITpoBepsieMble peMeTHBIE Pe3y/IbTaThl 0CBOEHHs 0CHOBHOW 00pa3oBaTe/IbHOM MPOrpaMMbI CpPe/Hero

pe3yJbTara o01ero oopazoBaHus
1 Uucia ¥ BBIYUCTIeHUS
11 OnepupoBaThb TOHSATHSIMU: paLMOHAbHOE W [leHCTBUTENbHOE YKC/I0, OObIKHOBEHHas W JecsiTUuHasi ApoOb,
' TIPOLIEHTBI
1.2 BbInonHATe apupMeTruecKue orepanyy C paljioHaIbHbIMU U [ielCTBUTE/IbHBIMU UMC/IaMU
13 BbInosHATE NIpUO/IKEHHBIE BBIUMC/IEHHUS, WCIOb3Ysl TpaBWIa OKPYI/IeHWs, [efaTb TMPUKUAKY U OLeHKY
' pe3y/bTara BbIYMCAEHUN
OneprpoBaTb MOHATUSMU: CTeleHb C Lje/bIM I0Ka3aTejeM, CTaHJapTHasi (opMa 3amucu [eldCTBUTETbHOIO
1.4 4KC/a, KOPeHb HaTypaabHOM CTeNeHH; UCI0/b30BaTh NMOAXOASALYI0 (OPMY 3alMCH el CTBUTE/IbHBIX UMCesT 1/
pelleHus IPaKTUUeCKUX 3a/iau U MpefiCTaB/IeHus] JaHHbIX
15 OneprpoBaTh TOHATUAMU: CHHYC, KOCHHYC W TaHIeHC IIPOM3BOJIbHOIO YI/a; WCI0/Ib30BaTh 3aluCh
' TIPOU3BOJILHOTO yTJIa Yepe3 oOpaTHbIe TPUTOHOMETpUUecKre (yHKIUN
2 YpaBHeHus1 1 HepaBeHCTBa
21 OneprpoBaTtbh NOHATHSMU: TOXECTBO, YpaBHEHHe, HEepaBeHCTBO, Liesioe, palMOHa/JbHOe, WppaloHaabHOe
’ ypaBHeHNe, HepaBeHCTBO, TPUTOHOMeTPHUYeCKOe YpaBHeHue
2.2 BrimoHATE Mpeobpa3oBaHysl TPUTOHOMETPHUUECKHUX BHIPQ)KEHHI U pelllaTh TPUrOHOMEeTPHUEeCKHe YPaBHeHHUsT
53 BoimonHaTe mipeobpa3oBaHusi 1je/bIX, Pal[MOHANbHBIX M WPPALMOHANbHBIX BhIpaKEHHWW U pellaTb OCHOBHbIE
' TUIIBI L{e/IbIX, PaliUOHaIbHbIX U MPPaLMOHA/IbHBIX YPaBHEHUM U HEPABEHCTB
24 [IpuMeHsITh YpaBHeHHUsI U HepaBeHCTBa /IJisl pellieHus] MaTeMaTHUeCKUX 3aZlau U 3a/jau U3 pa3/inyHbIX obsacreit




HayKU U peaslbHOU »KU3HU

MO,Z[E]'II/IPOBEITB pea/ibHbI€ CUTYyallMH Ha A3bBIKe a]'[l"E6pr, COCTaBJIATb BbIpa>KeHHSs, YPABHEHUA, HEPaBEHCTBA I10

23 YCJIOBUIO 3a/]auH, UCC/Ie[J0BaTh TIOCTPOEHHbIE MO/IeJIH C UCIIO/Ib30BaHKEeM arirapara ajareOpsl
3 @DyHKLUU U TPaQUKU

31 OnepupoBaTb TOHATUAMU: (GYHKLMsA, CHOCO0bl 3afaHus (yHKIUM, 006/7acTh orpejeneHdss U MHOXeCTBO

3HaueHWH PYHKLMH, TpaduK GYHKIMH, B3aUMHO 0OpaTHbIe QYHKIMN

3.2 OrneprpoBaTh MOHATUSIMU: UETHOCTb U HEUETHOCTb (DYHKLIMU, HY/IU (PYHKLIMH, TPOMEXXYTKH 3HAKOIMOCTOSTHCTBA

3.3 Vcnonb3oBathk rpaguku GyHKIMM AJ1s1 pellieHrsl ypaBHeHUH

3.4 Crpoutb ¥ uuTaTh rpaduKy JMHENHOW (PYHKLMW, KBaJpaTUUHOM (YHKLWH, CTeNeHHOW (DYHKLMH C LiebiM

roKasaresem

35 Ncnonb3oBath rpaduky QyHKUMNA [0 MCCIe0OBaHUsT TIPOLIECCOB M 3aBUCUMOCTEN TIPU peLleHuM 3ajad U3
' JIPYTUX yueOHbIX TIPeZIMETOB U PeaslbHOM »KU3HH, BbIpa)KaTh (POPMy/IaMy 3aBUCMMOCTU MEXKY BeTMUMHAMU
4 Hauasia MmaTemaTrueckoro aHanusa

4.1 OnepupoBaTh MOHATUSIMU: T10C/IeI0BaTe/IbHOCTh, apudMeTHUecKasi U reoMeTpruyecKast porpeccuu

40 OnepupoBaTh TOHATHSMU: OeCKOHeUHO yObIBaroIlas reoMeTpyUyecKas TPOTPecCHsi, CyMMa OecKOHEYHO
' yOBbIBaro11[ei reoMeTprUUeCKOU IPOrpeccuu

4.3 3aziaBath TOC/Ie/J0BaTeIbHOCTU PA3/IMUHBIMU CTIOCOOaMU

44 Vcnonb3oBaTh CBOWCTBA IMOC/Ie0BaTe/IbHOCTEN M TIPOTPeCcCHil /i/isi pellieHusi peasibHbIX 3a/lay MPUKIaJHOTO
' xapakrepa
5 MHoxecTBa 1 JIOTUKa

5.1 OrnepupoBarh MOHATUAMU: MHOXXECTBO, OIlepaLiuy HaJl MHOXKeCTBaMU

£ o Vcnonb3oBaTh TeOPeTMKO-MHOXKECTBEHHBIW arirapar /sl OMMCaHUsl peaybHbIX TPOLIECCOB W SIBJI€HUH, TIpU
' pellieHnH 3a7iau U3 IPYTUX y4eOHbBIX MTPeIMETOB

5.3 OneprpoBaTh MOHATUSIMU: OIpe/ie/ieHue, TeopeMa, C/1e/ICTBHe, 10Ka3aTe/IbCTBO




11 K/TACC

Koa ITpoBepsiemble peMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl CPe/JHero
LA o0iero odpa3oBaHus
pe3y/bTarTa
1 Yucna v BEIYMCIeHUS
11 OrnepupoBaTh MOHATUSMU: HATypa/JbHOE, 1[e/l0e UYMC/I0; UCMOJIb30BaTh IPU3HAKU [EeJIUMOCTH LeJIbIX YuCcers,
pasJio’KeHWe Urc/ia Ha MPOCThle MHOXKUTE/IU JIJIs pelleHus 3a/jau
1.2 OneprpoBath MOHATHEM: CTeleHb C paljuOHaIbHBIM I10Ka3aTeleM
1.3 OmnepupoBaTh MOHATUSIMU: JIOTApPU(M UHMC/Ia, JeCITUYHbIE U HaTypasbHble JI0rapu@Mmbl
2 YpaBHeHVs U HEpaBeHCTBA
91 [TpuMeHsTH CBOWCTBA CTeleHW Ajs TpeoOpa3oBaHUs BBIPAKEHWH, OMepHpOBaTh TMOHSTHSIMH: TIOKa3aTebHOe
' ypaBHeHHe Y HEepaBeHCTBO; pellaTh OCHOBHbIE TUIIbI [I0Ka3aTe/IbHbIX ypaBHEHUI U HEpaBeHCTB
BeinosHSATE  1peoOpa3oBaHusl  BBIDOKEHWH,  CO/EPKALMX  JIOTapU(MBI;  OMEpUpOBAaTh  MOHSTUSIMU:
2.2 jorapu(MuueckKoe ypaBHEHME U HepaBeHCTBO; pellaTb OCHOBHble THIIbl JIOrapu(MUUECKHMX YpaBHEHUU U
HEepaBeHCTB
2.3 HaxoauTts pelieHys IpOCTENIINX TPUTOHOMETPUYECKMX HEPABEHCTB
24 OrnepupoBaTh MOHATHSAMU: CUCTEMA JIMHEWHBIX YPaBHEHWW U e€ pelleHue; MCIO0JIb30BaTb CUCTEMY JIMHEHWHBIX
' ypaBHeHUH [i/is pellieHus TPaKTUUeCKUX 3azau
2.5 HaxoauTs peltieHrst MpOCTEMIINX CUCTEM Y COBOKYITHOCTEH pallMOHa/IbHBIX ypaBHEHUIN U HEPaBeHCTB
26 MogenupoBaTh peasibHble CUTYallUM Ha si3biKe anreOpbl, COCTABJSATh BbIpa)KeHHUsl, YDaBHEHUs, HEpaBeHCTBA U
CUCTeMbI TI0 YCJIOBUIO 3a/jauu, UCC/Ie[J0BaTh TIOCTPOEHHbIe MO/IeJIM C MCIIO/Ib30BaHKeM arirapara ajareopsl
3 @OyHKLUU U TpadrKu
3.1 OnepypoBaTh TMOHATUSIMU: TlepuoAuueckass (yHKLWs, TIPOMEXYTKM MOHOTOHHOCTA (DYHKLWH, TOUYKH




3KcTpemMyMa (DyHKI[UM, Haubosblilee ¥ HaMeHbIllee 3HaueHUsT GYHKLMK Ha TPOMEXKYTKe; UCTIONb30BaTh UX /IS
vccnefoBaHus GyHKLWY, 3a/laHHON rpauKoM

OrnepupoBaTh TOHATUSIMU: TpadUKHW IM0Ka3aTeabHOM, JorapuMuueckol W TPUTOHOMETPUUeCKUX (QYHKLIWM;

32 n300pa)kaTh X Ha KOOPJMUHATHOM MJIOCKOCTU M MCII0/Ib30BaTh Ji/Isl pellleHus! ypaBHeHUI 1 HepaBeHCTB

33 N306pakaTh Ha KOOPAWHATHOW TUIOCKOCTH TpaKu JIMHEHHBIX ypaBHEHUM W WCMOb30BaTh UX [/ pelleHus
’ CUCTeMBbI JINHEWHBIX ypaBHEeHUH

3.4 Wcnonb3oBate rpadukyd (QyHKLUMI A1 KMCC/IefoBaHUS TIPOLIECCOB M 3aBUCHMMOCTeH W3 JPYrUX yueOHbIX
' JMCLIUTTH
4 Hauasa MaTeMaTrueckoro aHanausa

41 OnepupoBaTth MOHATHSMU: HelpepbiBHas (PYHKLUs, IPOU3BOJHAs (PYHKLIMH; UCIO/Ib30BaTh T'eOMeTPUUeCKUil U
' (bu3ruecKrii CMbIC/T TIPOM3BO/THOM /1J1s1 pellieHust 3a7au

40 HaxouTh Mpon3BO/iHbIe 3/leMeHTapHbIX (YHKLMH, BBIUMC/IATE MPOM3BO/HbIE CYMMbI, IIPOU3Be/leHHs], YaCTHOTO

byHKIMH

43 Vcnosib30BaTh NPOM3BOAHYIO AJI1 MCC/Ie[0BaHUsA (YHKLMM HAa MOHOTOHHOCTb U 3KCTPEMYMbI, NPHUMEHSITh
’ pe3yJ/bTaThl UCC/IeJOBaHUS K TIOCTPOEHHIO rpa(rKoB

44 Vicnionb30BaTh MPOM3BOHYIO /JIs1 HAXOXK/EHUsI HAaW/Iy4llero pelleHus B MPUK/IaJHbIX, B TOM YHC/le COLMaIbHO-
’ 5KOHOMHYECKUX, 3a/jauax

45 OrmeprpoBaTh TOHSATUSMH: MepBOOOpasHas W HMHTEerpaj; MOHWMaTb IeOMeTPUYeCKHM W (U3HUUeCcKHid CMBbICT
' UHTerpasa

4.6 HaxonuTh nepBoobpa3Hbie 3/ileMeHTapHBIX PYHKLWH, BLIUMCIATL UHTerpas 1o ¢hopmysie HeroToHa — JleiibHuIa

47 Pemmats npuk/iaZiHble 3a/jaud, B TOM YHCJ/Ie COLMaTbHO-3KOHOMUUECKOT0 M (PM3UUeCKOro XapakTepa, Cpe/iCTBaMy

MaTeMdTH4eCKOro daHa/au3d




ITPOBEPAEMBIE 3/IEMEHTBI COAEPXKAHUSA

10 KJIACC
Kop IIpoBepsieMblIii 3/71eMeHT CO/iepKaHUuA
1 Uucia ¥ BBIYUCTIeHUS
PauyioHaneHble uncsia. OOBIKHOBEHHble W AeCSTUYHbIe JpoOHM, TIPOLeHThl, OeCcKOHeuHble TIepUoJUYecKre Ipobu.
1.1 ApudmeTrueckue ornepalyy C palMoHalIbHBIMU UMC/IaMH, TTpeoOpa3oBaHus UMC/IOBBIX BbipakeHU. [IpumMeHeHne fpobeit u
MIPOLIEHTOB Ji/Is1 pellieHUs] PUKJIaZHbIX 3a/layu U3 pa3/IUyHbIX OTpac/el 3HaHUM U peaslbHOM KU3HU
12 [HeiicTBuTeNnbHBIe yKca. PaljoHasnbHble W WppalMOHalbHble 4Kcaa. ApudmeTuueckre orepauu C JelCTBUTEe/IbHbIMU
) yrcnamu. [TpubmikéHHbIe BHIUMC/IEHNS, TIPaBU/Ia OKPYIJIEHHs], IPUKK/KA U OLleHKa pe3y/ibTaTa BEIUMCIeHUH
13 Crenenb c ULenbIM MNokasareneMm. CraHzgapTHas ¢opMa 3anucy [eHCTBUTENBHOro uucia. Vcrnosb3oBaHMe MOAXOZASLEN
) (hOpMBbI 3aNTMCH [1eHCTBUTE/IbHBIX YMCeI /I/1s1 pellleHUs] MPaKTUYeCKuX 3a/iau U Npe/iCTaB/aeHus! JaHHbIX
1.4 ApudmeTrueckuii KOpeHb HaTypaibHOMW cTerieHU. JlelicTBUS C apuMeTHUeCKMMH KOPHSMU HaTypasbHOMN CTereHn
1.5 CHHyC, KOCUHYC U TaHT'€HC YMC/I0BOrO apryMeHTa. ApKCUHYC, apKKOCUHYC, QpKTAaHT'€HC YMC/I0BOr0 aprymMeHTa
2 YpaBHeHus1 1 HepaBeHCTBa
2.1 ToxzecTBa U TOXK/IeCTBeHHbIe TPeoOpa3oBaHuUs
2.2 [Tpeobpa3oBaHye TPUTOHOMETPUYECKUX BhIpaKeHUi. OCHOBHbIE TPUTOHOMETPHUYeCcKre (YOPMYIIbI
2.3 YpaBHeHve, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo/ UHTepBaioB
24 PerieHue 1ie/bIX U ApOOHO-pALIMOHAIBHBIX YPAaBHEHU 1 HEPaBeHCTB
2.5 PemeHne vppaijioHa/IbHBIX YPaBHEHUUN U HePaBeHCTB
2.6 PerieHne TpUroHOMeTprUUeCKUX YpaBHEHUM




57 [TpuMeHeHMe ypaBHEHWI M HEPaBEeHCTB K DeIIeHHI0 MaTeMaTW4eCKUX 3a/lad M 3a/lay U3 pas3/MuHbIX o0siacTeld HAyKU U
' peabHOM KU3HU
3 DYHKLMU U TpauKu
3.1 dynkus, criocoObl 3aganus GyHKUUH. ['padmk GyHKIMK. B3auMHO oOpaTHBIe QYHKIMN
39 Ob6nacte ompesiesieHHsI U MHOXKeCTBO 3HaueHUM (QyHKuuu. Hynmu dyHkimu. [IpomMeXyTKU 3HAKOIMOCTOSIHCTBA. UéTHbIE U
' HeuSTHbIE QYHKIUK
33 CrenenHasi ()yHKL[MSI C HaTypa/JbHbIM M LieJibIM MoKa3aTesneM. Eé cBolictBa u rpaduk. CBoiicTBa U rpauK KOpHSI n-oi
' CTerneHu
3.4 TpuroHomMeTpuueckasi OKPy>KHOCTb, OTipe/ie/ieHrie TPUrOHOMeTPUUeCKUX (YHKIMM UMC/IOBOTO apryMeHTa
4 Hauasia MmaTemaTrueckoro aHanusa
4.1 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aIaHKUS TI0C/IeJ0BAaTeIbHOCTeH. MOHOTOHHEBIE T10C/IeJ0BaTeIbHOCTH
Apudmernueckass ¥ TeoMeTpUuecKass TPOrpecCcuy. beckoHeuHO yObIBawoljasi reoMeTpuueckas Tmporpeccusi. Cymma
4.2 OeckoHeuHO yObIBaroIeli reoMeTpuueckol mporpeccu. Popmysa CI0XKHBIX MPOLEHTOB. VICIo/b30BaHUe TPOrPeccud Ayist
pellleHHs peaibHbIX 3a/iau MPUKJIaJHOTO Xapakrepa
5 MHo>KeCTBa ¥ JIOTUKA
51 MHoXecTBO, omepaluu Haj MHoOXecTBaMu. [luarpammel Duiepa — BenHa. IIprMeHeHHe TeOpeTHKO-MHOKeCTBEHHOIO
) arrapara /ijisl OlTMCaHUs peaibHbIX MPOLIECCOB U SIBJIEHUH, TTPU PEIlleHnH 3a/lau U3 JPYTUX yueOHbIX TIPeZiIMeTOB
5.2 Ornpesenenue, TeopeMa, C/1e[iCTBUE, [0Ka3aTe/IbCTBO
11 KJ/IACC
Kop ITpoBepsieMbli 3/1eMEHT CO/leP>KaHUsA
1 Uucsia v BBIYKC/IeHUS
1.1 HarypanbHbie v Lesble yncia. [Ipu3Haku AeIMMOCTH Le/bIX YrCes




1.2 CreneHb C paljMOHabHBIM MOKa3aTenemM. CBONCTBA CTeleHU

1.3 Jlorapudm uncna. [lecaTuuHble U HaTypasbHbIe JT0rapu@Mmbl
2 YpaBHeHUs1 U HepaBeHCTBa

2.1 ITpeobpa3oBaHue BIpaKEHUH, COePXKALI[HX JIOTapU(PMbI

2.2 ITpeo6Gpa3oBaHue BeIpa)KEHUM, COZIEPKaIIX CTETIeHH C paljioHa/TbHBIM TT0Ka3aTeieM

2.3 [IpyMepe! TPUTOHOMETPUYeCKUX HepaBeHCTB

2.4 [Toka3aresnibHble ypaBHeHUs U HepaBeHCTBa

2.5 Jlorapugmuueckue ypaBHeHUs 1 HepaBeHCTBa

2.6 CucreMbl TMHENHBIX YpaBHeHUH. PellleHre pUK/IaHBIX 33/iau C IOMOLLBIO CUCTeMbI IMHEWHbBIX YpaBHEeHUH

2.7 CucTeMbl U COBOKYITHOCTU pallMOHaIbHBIX YDAaBHEHUM Y HEPABEHCTB

)8 [TpumeHeHVe ypaBHEHUI, CUCTeM Y HEPABEHCTB K PEIIeHHI0 MaTeMaTHYeCKUX 3a/lau M 3aJau U3 pa3IMuHbIX obsacTeit
' HAyK{ U peabHOM KU3HH
3 DYHKLMHU U TpauKU

31 @ynkuus. [lepronuyeckue QyHKUuU. [IpoMe)KyTKM MOHOTOHHOCTH (YHKLMA. MakKCHMyMbl 1 MUHUMYMBbI (DyHKLIWH.
’ Hawubonbliiee 1 HanMeHblllee 3HaUeHWe QYHKIMY Ha TPOMEXYTKe

3.2 TpuroHomeTtpuueckre GyHKIMM, UX CBOMCTBA U rPapUKU

3.3 [TokasarenbHas U sorapudmuueckas (QyHKLHMN, UX CBOUCTBA U IpavKu

3.4 Vicnonb3oBaHue rpaykoB GYHKLWHN /17151 pellleHUs] ypaBHeHUH 1 JIMHeNHbIX CUCTeM

35 Vcnonb3oBanue rpadukoB GYHKUMN [/ MCCAeJOBaHMsI IPOLIECCOB U 3aBUCHMOCTEH, KOTOpble BO3HMKAKOT IpU
’ pelIeHnH 3a7iau U3 APYrux yueOHBIX MTPeAMEeTOB U peanbHOW KU3HU
4 Hauvana maTemaTtrueckoro aHamusa

4.1 HenpepriBHble ¢yHKIMU. MeTo/ MHTEPBAJIOB /1/1s1 pelleHUs] HepaBeHCTB

4.2 [TpousBogHas GyHKLuK. ['eomeTprueckuii U (pM3MYeCKUM CMbIC/ IPOU3BOJHOU

4.3 [Ipou3BogHbIe 37eMeHTapHbIX (YHKLMNA. DOpMy/bl HaXOXK[EHUs] MPOU3BOJHOU CyMMbl, MPOU3BEJEHUS] U YaCTHOTO




byHKLMM

[TpuMeHeHMe TTPOU3BOTHOM K UCC/IeIOBaHUIO (QYHKIIMH HA MOHOTOHHOCTh U SKCTpeMyMbl. Haxo)aeHue HaubobIiero u

44 HauMeHbIIIero 3HaueHus1 GPyHKLMU Ha OTpe3Ke

45 [IpumeHeHUe TIPOM3BOHOM [JisI HAaXOXKIEHWs HAaWIyulllero pellleHWss B TIPUK/IQJHBIX 3ajauax, /s OrpejeneHus
CKOpOCTH TpoLiecca, 3aZldaHHOro (hopMyJioi Uiv rpagukoM

4.6 ITepBooOpa3Hast. Tabsuiia meppoobpa3HbIX

4.7 WuTerpan, ero reoMeTpuueckuii ¥ Gu3nUecKrii CMbIC/I. BerurcieHre uHTerpasa no ¢popmyse HetoToHa — JleiibHuIIa




ITPOBEPAEMBIE HA EI'3 110 MATEMATUKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OEPA30BATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIET'O OEPA30BAHUS

Kop npoBepsiemoro
TpeOoBaHUA

ITIpoBepsieMble TPeOOBaHUS K NMPeAMETHHIM pe3y/IbTaTaM 0CBOeHHsI OCHOBHOI 00pa3oBaTe/IbHOM
NMporpaMMbI Cpe/jHero oo1ero 00pa3oBaHus

BnageHve wmeTojamu [JoKasaTenbCTB, aJrOpUTMaMM pellleHds 3a7ady; yMmeHue ¢GOpMy/IMpoBaTh U
OnepupoBaTh TIOHSITUSIMU:  OTpefieJieHde, aKCMOMa, TeopeMa, C/e[CTBHMe, CBOMCTBO, TMpHU3HaK,
JI0Ka3aTelbCTBO, PABHOCW/IbHBIE (POPMY/IHMPOBKU; TIPUMEHSTh WX; yMeHHe (OpMY/JIMpPOBAaTh OOpaTHOe U
MPOTUBOIOJIO)KHOE ~ YTBEep)KJeHue, TIPUBOAUTH TIpUMepPbl U KOHTPIPUMEPHI, HCIOIb30BaTh METO[
MaTeMaThUueCcKOl MHAYKLWHW; TPOBOAUTH [J0Ka3aTesbHble PACCYXKJeHUsl TIPU pelleHud 3ajady, OLeHUBaThb
JIOTUUECKYI0 TIPAaBU/IbHOCTb PacCY>XAeHUM; yMeHHe ONepupoBaTh MOHITUSIMU: MHOKeCTBO, TTIOZIMHO>KECTBO,
oriepaljuu HaJi MHOXKeCTBaMH; yMeHUe HCI0/Ib30BaTh TeOPETUKO-MHOKECTBeHHbIN ammapar AJis OMUCAHUS
peasibHbIX TIPOLIECCOB U SIBJIEHWM W TIPU peIlleHrH 3afiau, B TOM YMC/ie U3 IPYruX yueOHBIX TpeMeTOB;
yMeHHe OrepupoBaTh MOHSATUSIMU: rpad, CBsA3HbIM rpad, JepeBo, LMK/A, rpad Ha IJIOCKOCTH; yMeHHe

3d/1dBdThb U OIIMChIBATh FpaCbe Pa3/IMUHbIMKA CHOCO6aMI/I; HCI10/Ib30BATh I"pa(l)LI IMpHU pelieHrnur 3a4au

YMeHure onepupoBaTh MOHATUSIMU: HaTypajbHOE UYUCIIO, Lie/loe YKC/IO, CTeleHb C Lie/bIM IOoKasaTesieM,
KOpeHb HaTypa/IbHOW CTeleHH, CTelleHb C pallMOHa/bHBIM IIOKa3aTesieM, CTeleHb C [|eMCTBUTEe/bHBIM
TrIoKasarejieM, JI0rapumM 4uc/ia, CUHYC, KOCUHYC U TaHT'eHC MPOM3BOJIBHOIO YMCJIA, OCTaTOK MO MOAYIIO,
paLMoHa/bHOe YWC/IO0, WppalMOHATbHOE YMC/I0, MHOXXeCTBA HaTypasbHbIX, Le/bIX, pallOHaIbHbIX,
JeMCTBUTE/IbHBIX YMCes; YMeHHe WCIIOIb30BaTh MPU3HAKHU JIeTMMOCTH, HauMeHbIIWN 00U fenurenb U
HavMeHblllee 0Oljee KpaTHOe, anroput™M EBK/IWZA NpH pemieHWM 3aau; 3HAKOMCTBO C Pa3/IMYHBIMUA

MO3ULUOHHBIMKU CHUCTEMAMH CUHUC/IEHHS; YMEHHE BLITIOJ/IHATH BBIYHMC/IEHHE 3HaueHuil u npeo6pa3OBaH1/I;1




BBIDa)KeHUH CO CTeTleHsIMU 1 jiorapudmamu, rmpeodbpazoBaHust Ap0OHO-paIIMOHATBEHBIX BEIPAXKEHUH; YMeHHe
OMepUpoBaTh MOHATUSMH: [10C/Ie[0BaTe/IbHOCTb, apuMeThueckass IIPOrpeccusi, reoMeTpuyecKas
nporpeccusi,  OecKoHeuHO  yObIBaroljas  reoMeTpyuyeckas  TMpPOrpecCHs;  yMeHWe  3aJiaBaThb
10C/Ie/10BaTe/IbHOCTH, B TOM UHMC/Ie C TTIOMOILbIO PeKYPPeHTHbIX (hOpMYJI; yMeHHe OIepUpOBaTh MOHATUSIMU:
KOMIIJIEKCHOE YMCJIO0, COMPSDKEHHBbIE KOMILIEKCHbIE UMC/Ia, MOAY/Jb U apryMeHT KOMILIEKCHOTO YMCIIa,
(opma 3amMcu KOMIUIEKCHBIX 4Kces (reomMeTpUyecKasi, TPUTOHOMeTpUYecKasi U ajnrebpanyeckasi); yMeThb
MpOU3BOJAUTL apudmMeTHuecKue [eWCTBUS C KOMIUIEKCHBIMA  UMC/IaMd; TIPUBOJUTH MPHUMepbl
WCTO/Ib30BaHMSI KOMIUIEKCHBIX YMCes; OIlepUpOoBaTh TMOHATHSMU: MaTpulla 2X2 u 33, onpejenuTesb

MaTpULIbl, FEOMeTPUUECKUM CMBIC/I OTIpe/ie/TuTe s

YMeHue ornepupoBaTh TMOHATHSIMU: palMOHalbHble, WppalMOHa/bHble, TIOKa3aTe/bHble, CTeleHHbIE,
norapudmuueckyie, TPUrOHOMeTpUUeCKe YpaBHEHUsI U HepaBeHCTBA, UX CUCTEMbl; YMeHHe OrepHpOoBaTh
TIOHSATHUSIMU: TOXKJECTBO, TOXKAECTBEHHOe MpeoOpa3oBaHKe, YpPaBHeHHE, HEPABEHCTBO, CCTeMa YPaBHEHUM
Y HepaBeHCTB, PaBHOCU/LHOCTb YpaBHEHUW, HepaBeHCTB U CUCTeM; YMeHWe pellaTb ypaBHEHUs,
HepaBeHCTBA M CUCTEMbI C TIOMOILbIO Pa3/IMYHbIX TIPUEMOB; pelllaTh YpaBHEHUs, HEPaBeHCTBA U CUCTEMBI C
rapamMeTpoM; TIPUMEHSITb YpaBHEHUsI, HePaBeHCTBA, UX CUCTEMbI [Jis pellleHUs MaTeMaTUueCKuX 3ajad u

3ajlau U3 pa3/IMuHbIX 00/1acTel HAYKU W peabHOMN >KU3HU

YMeHve orepupoBaTh TOHATUSAMM: (QYHKLMS, UETHOCTb (DYHKLMHM, [EpPUOJUYHOCTb (DYHKLMUH,
OrpaHUYeHHOCTh (DYHKIMKU, MOHOTOHHOCTh (YHKLIMH, SKCTPeMyM (YHKL[MH, Haubosblilee ¥ HaMeHbIllee
3HaueHUsi GYHKIMU Ha TIPOMEXKYTKe, HeTlpepbiBHasi (PYHKLIMS, aCUMIITOThI rpaduka (yHKIUM, 1epBasi U
BTOpasi TIPOU3BO/Hasi (YHKLIMH, TeOMeTPUUeCKUM U (pU3NUeCKuil CMbIC/ TPOM3BOJHOM, repBoobpasHas,
orpe/ile/IéHHbIA MHTerpaa; yMeHHe HaxO[MUThb acUMITOThl rpaduka GYHKLMW; yMeHUe BbIUMCIATh

Mpou3BOJAHbLIE CYMMBbI, TIIpOU3BeAEHHsA, YdaCTHOIO KW KOMIIO3UINKN ¢YHKuHﬁ, HaXxOJWUTb YypdBHEHHE




KacaTe/qbHOM K rpaduky GyHKUUW; yMeHHe HaXOAWTh TPOU3BOJHBbIE 3/7eMeHTapHbIX (YHKIUM; yMeHHe
WCTIO/Ib30BaTh TIPOM3BOJHYIO Ui MCCAeN0BaHUs (GYHKIWN, HAaXOAWTb HaWOOJbIIE W HaWUMEHBIIIHe
3HaueHUs1 (PyHKIUM; CTpoUTh rpadMKd MHOTOUTEHOB C WCIIOJb30BaHHEM arlrapaTta MaTeMaTh4ecKoro
aHa/ii3a; MPUMeHSITh TIPOU3BOJHYIO /i1 HaXOXK/IeHWsI HaWIydlllero pellieHus: B MPUK/aJHbIX, B TOM YUC/Ie
COLIMA/IbHO-9KOHOMHUECKUX U (U3NUeCKUX 3ajauax; HaXOAWUTh IUIOUIAAU U 00BEMBI UIYD C TIOMOILLIO
WHTerpasa; MPUBOAWUTL TIPUMephl MaTeMaTUUeCKOro MOJeIMpOBaHUsl C MOMOIbI0 AuddepeHIuanbHbIX

ypaBHeHU

YMeHue orepupoBaTh TOHATHUSMH: Tpapuk GyHKUMH, oOpaTHass QYHKUUS, KOMITO3ULUS (QYHKIUH,
nuHeMHast GYHKIUs, KBajgpaThuHas (YHKUWS, PpalyoHarbHass GYHKIUsS, CTereHHas (QYHKLUS,
TpUroHOMeTpUueckue (yHKIUM, oOpaTHble TpPUTOHOMETpUYecKWe (YHKIWM, T[IOKa3aTeJbHasi W
norapudmuueckas (GyHKUMHA; yMeHUe CTPOUTh TrpaduKd U3y4YeHHbIX  (YHKIUH, BBIOJHAT
ripeobpa3oBaHusi TPaQUKOB (YHKLWM, UCIIO/TB30BaTh TPAadUKK /ISl U3yUeHUsl MPOLeCCOB W 3aBUCUMOCTEH,
TIPU pellieHuH 3a/lau M3 APYTrUx yueOHBIX MPeAMeTOB U 3a/jau U3 peasbHOU >XU3HU; BbIpaXkaTh GopMyiaMu
3aBUCUMOCTH MeXXJy BeJIMUYMHAMU; UCII0/Ib30BaTh CBOMCTBA U rpadmKy QyHKLIWH [Jis pellieHusl ypaBHeHWH,
HEPaBeHCTB M 3a/lay C TapamMeTpaMu; u300pakaTb Ha KOOpPJWHATHOMN IJIOCKOCTH MHOXKECTBA pelleHui

ypaBHeHWI, HEPaBEHCTB U UX CUCTEM

YMeHuve peluaTh TEeKCTOBbIEe 3aJaud pasHbIX TUIIOB (B TOM YMC/e Ha MpPOLEHThbI, JOJU U 4YacTH, Ha
JBI>KeHue, paboTy, CTOMMOCTb TOBAapOB W YC/yT, Ha/OTH, 3a/jaud M3 00/1acTH yIipaB/jeHUs JTUUHBIMU U
ceMelHbIMU (PYHAHCAMK); COCTAB/ISATh BbIPA)KEHUs, YPaBHEHHs, HEpaBeHCTBA U UX CUCTeMbl M0 YCIOBUIO
3a/lauM, MCC/e/0BaTh I0JlyueHHOe pellleHWe W OLleHWBaTh TPaBZOIOJ00HOCTh pe3y/bTaToB; yMeHue
MOJIe/IMpOBaTh peajibHble CUTyalldd Ha $3blKe MaTeMaTHKH; COCTaB/SATb BBbIPDAKEHWS, ypaBHEHMs,

HEpaBeHCTBd U UX CHUCTEMBI I10 YC/JIOBHUIO 3d/ida4, MCC/IeA0BATh MOCTPOEHHbIE MO/JE/IN C UCII0/Ib30BAHUEM




anrapara aireOpbl, UHTepPIIPeTUPOBATh MO/yUeHHbIN pe3y/bTaT

YMeHue orepupoBaTh TMOHATUSMHU: CpeJHee apudMeThyeckoe, MeavaHa, HauOosbllee W HavMeHbIllee
3HaueHWs, pa3Max, [JUCIIePCHs], CTaHJapTHOe OTK/JIOHeHHe YHC/IOBOro Habopa; yMeHHe W3B/eKarh,
WHTeprNpeTpoBaTh WHPOpPMaLMIO, TIpeACTaBlIeHHYH0 B Tabiuiax, Ha /JuarpamMMax, Trpadukax,
OTpa)karolllyl0 CBOWMCTBA peaibHBIX TPOLIECCOB U sIBJIEHUH; MpeACTaB/sATh MUH(POPMAIUI0 C TTOMOIIbIO
TabJUL] ¥ AWarpamM; MCC/Ie0BaTh CTaTUCTUUeCKWe JaHHble, B TOM YKC/ie C TIpUMeHeHHeM TpaduuecKux
METOZIOB U 3JIEKTPOHHBIX CpE/ICTB; rpaduueckud HCC/IefoBaTh COBMECTHbIe HAOJIOJeHUs C TOMOIIbIO

JlyarpaMM paccerBaHUs Y JIMHEMHOW perpeccuu

YMeHue OrepypoBaTh TMOHATUSMU: CIyYaliHBIA OMBIT W C/ydaiiHOe COOBITHe, BEPOSTHOCTh C/Iy4aiiHOTO
COOBITHS; YMeHHEe BBLIUMC/STH BEPOSTHOCTh C WCMO/Ib30BaHWEM TpapUuecKux METO/0B; TPHUMEHSTh
(hopMybl CTIOXKEHUs U YMHOKeHUsI BeposiTHOCTel, (hopMyJly TOJIHOM BeposSATHOCTH, dopmyny bepHysnu,
KOMOWHATOpHBIEe (haKThl U (HOPMYJIbI; OLIEHMBATh BEPOSITHOCTH PeasibHBIX COOBITUM; YMEHUEe OTepHUpOBaTh
TIOHATUSIMU: C/lyyaiiHasl BeJIMUMHA, pacrpefiesieHe BepOsITHOCTeM, MaTeMaTHyeCcKoe O)KU/laHue, JUCTIepCUs
Y CTaHJApTHOe OTK/IOHEeHHWe C/TyYyalHOU BeJIMUMHbI, QYHKIUU pacripesiesieHUst U TMJIOTHOCTU paBHOMEPHOTO,
M0Ka3aTeJibHOTO Y HOPMAa/lbHOTO —paclipefie/ieHri; yMeHHe WCII0/Ib30BaTh CBOMCTBA H3YUEHHBIX
pacripefie/ieHuil i pellieHWst 3aJjau; 3HAKOMCTBO C TIOHATHSIMU: 3aKOH OOJBLIMX UYKCes, MeTOJbI
BbIOODOYHBIX HCCIeZ0BaHUM; yMeHHe TPUBOJWTH TIPUMEepbl TIPOsIBJIEHHS] 3aKOHa OOMbIIMX uHcen B
TIPUPOJHBIX U OOILeCTBEHHBIX $IBJIEHUsIX; YMEHHe OIepUpOBaTh TMOHSATUSIMU: COUYeTaHHe, IepecTaHOBKa,
YKC/IO COUeTaHW, UMC/IO TIepeCcTaHOBOK; OMHOM HbIOTOHA; yMeHHe TIpUMeHsITh KOMOMHATOPHbIe (haKThl U
pacCykieHust [l pellleHWsi 3ajjau; OLleHWBaTb BEpPOSTHOCTH peaslbHbIX COOBITHH; COCTaBJISITh

BEPOSITHOCTHYIO MO/Ie/Ib M UHTEPIIPeTUPOBATh M0JIyUeHHBIN pe3y/bTar

YMeHue onepupoBaTh MOHATHSIMU: TOYKA, MpsiMas, MJIOCKOCTb, NIPOCTPAHCTBO, OTPe30K, Jy4Y, BeTWYMHA




yrJia, MJ0CKUM yToJ, ABYTPaHHBIN IO/, TPEXTpaHHbIA yroJl, CKpeLUBaroLuecs MpsiMble, NapasiebHOCThb
Y TeprHeHJUKY/ISIpPHOCTb TMPSIMBIX M IUIOCKOCTEH, YroJl MeXZy TMpsSMbIMHM, YIrOl MeXAy IIpsIMOWd U
MIJIOCKOCTBIO, YTOJI MeXAY IJIOCKOCTSIMH, PAacCTOSIHUE OT TOUKMU [0 TUIOCKOCTH, PacCTOsSIHAE MeXAy
MPSIMBIMH, PAacCTOSIHUE MeXJy IUIOCKOCTSIMM; YMeHHe HCII0/Ib30BaTh IPU pelLleHWM 3aJa4 U3y4yeHHble
(hakThl U TeOpeMbl TUIAHUMETPUM; YMeHHe OLleHHBaThb pa3Mepbl 00BEKTOB OKPY’Karolllero Mupa; CTPOUTH
MaTemMaThuecKhe MOZe/IU C MOMOLIbI0 FeOMeTPUUeCKHUX MOHATUW U BeJIMYMH, pelllaTh CBsi3aHHble C HUMU

IpakKTUYeCKHe 3a4a4u

10

YMeHue orepupoBaTh TOHSTHSAMU: TUIOMIAAL (GUTyphl, 00bEM (UTYPbI, MHOTOTDAHHUK, MPaBUIbHBINA
MHOTOTDAaHHMK, CeYeHHWe MHOTOTpaHHMKa, Ky0, Tapa/ienenurnef, mpu3Ma, TUpamMuia, ¢urypa u
MOBEPXHOCTb BpallleHUs, LWIWHAD, KOHYC, Map, cdepa, miouaab cdepbl, MUIOMIaAb TOBEPXHOCTH
MUpaMU/bl, TIPU3MBI, KOHYCa, LWIMHAPA, 00BEM Kyba, TPSMOYTOJbHOTO Tapasiesenuresa, MApaMU/bl,
TPU3MBI, LIWIMH/PA, KOHYCa, 111apa, Pa3BEpTKa MOBEPXHOCTH, CeUeHUs] KOHyCa U LWINH/PA, Tlapasuie/bHble
OCH WM OCHOBaHHIO, CeyeHHe 11apa, MJI0CKOCTh, Kacarolascs chepsl, WINH/PA, KOHyCa; yMeHHe CTPOUTh
ceueHWe MHOTOTPAHHUKA, 300pa’kaTh MHOTOTPAaHHUKH, (DUTYPBI ¥ TIOBEPXHOCTH BpAIlleHHs], UX CeUeHUs], B
TOM YHCJIe C TOMOLIbIO0 3/IeKTPOHHBIX CPE/CTB; YMeHHe NPUMEHSTh CBOMCTBA reOMEeTPUYEeCKUX (Uryp,
CamMoCTOsSITe/IbHO (hOPMyMPOBaTh OMpe/iesieHusl U3yuaeMbix (UTryp, BbIABUraTh TUIIOTe3bl O CBOMCTBaX U
NpU3HAaKax TeoMeTpUYeCcKux (uryp, O0OOCHOBBIBaTH W/IM OMNpPOBEpPraTh WX; YMEHWe TPOBOJUTH
Knaccuukauyioo ¢GUryp 10 pa3IiyHbIM - TIPHM3HAKaM, BBITIONHATE HeOOXOAWMbIe OTIOTHUTEe TbHbIE

TIOCTPOEeHUs

11

YMeHHe OrepypoBaTh TIOHSTHSIMU: JBWDKEHHE B MPOCTPAHCTBE, IMapasuie/ibHbIA MepeHoc, CUMMETPHUsS Ha
MJIOCKOCTY YW B TIPOCTPAHCTBe, TOBOPOT, IpeoOpa3oBaHue TMOA00Us, TMOA0OHBIE (GUTYpBI; yMeHHe

pacrio3HaBaTb paBHble W TIOZ00HbIe (Urypbl, B TOM 4YKCIe B TIPUPOJE, HCKYCCTBE, apXUTEKTYpe;




VICTI0/Ib30BaTh T€OMETPHUYEeCKHe OTHOLLEHUSl NPU pelleHuM 3aZiau; HaXOAUTh reoMeTpUuecKhe BeTUMUYUHbI
(mmuHa, yros, muioijagb, 00bEM) TPU pEIIeHUM 3a/lad W3 JPYTUX y4yeOHBIX TPeJMETOB W W3 peaTbHOMN
)KU3HHW; yMeHHe BBbIUHCJ/IATH TeoMeTpUYecKue BeJUUMHBI ([jIMHa, Yroj, TUIoljaZb, O0bEM, TUIOMIAZb
TOBEPXHOCTH), WCIMO/b3ys] U3yueHHble (OPMy/Jbl M MeTO[bl, B TOM UHC/e: TUIOLIaZb TTOBEPXHOCTU
TIMpaMU/IbI, TIPU3MbI, KOHYCa, LIWIHH/PA, IIoMIazAb chepbl; 00bEM Kyba, PSIMOYTOIbHOTO Tapasiiesendresa,

MUPaMU/IbI, TPYU3MBI, LIWIMHAPA, KOHYCAa, [I1apa; yMeHHe HaX0JUTh OTHOLIIeHHe 00BEMOB TIO00HBIX GUTyp

YmeHue OMeprupoBaThb TOHATHUAMM: IIPAMOYTOJIbHAA CHUCTEMd KOOPAWHAT, BEKTOP, KOOPDAWMHATBI TOYKH,

KOOpZMHATHI BEKTOPa, CyMMa BEKTOPOB, TIPOU3Be/ieHHe BEeKTOpa Ha UMC/Io, Pa3/ioykeHre BeKTopa 1o 6asucy,

12 CKaJ/IIpHOe TIpOU3Be/leHHe, BEKTOPDHOe MpPOM3Be/leHWe, Yrojl MeXy BeKTOpaMU; yMeHHe HCII0b30BaTh
BEKTOPHBIM W KOODJWHATHBIA METOZ [Jis DellleHWss TeOMeTPUUeCcKuX 3ajau W 3ajau JPyrux ydeOHbIX
rpeaMeTOB
YMeHue BbIOMpaTh TMOAXOASIIUN METOA /s PeIleHusl 3a/jaud; MOHMMaHWe 3HAUMMOCTH MaTeMaTHKH B

13 M3yYeHUHW TIPUPOJHBIX W OOIIeCTBEHHbIX TPOLIECCOB W SIBJIEHWM; yMeHWe pacro3HaBaTh TPOSIB/IEHHE

3dKOHOB MdT€MATHUKH B UCKYCCTBE, YMEHHE TTIPDUBOAUTL MIPUMEPbI MdTEMdTUYE€CKHUX OTKprTI/Iﬁ pOCCHﬁCKOﬁ

Y MUPOBOU MaTeMaTU4eCKOU HayK1




INEPEYEHD 3JIEMEHTOB COJEPXAHUSA, ITPOBEPAEMBIX HA EI'D3 110 MATEMATHUKE

Kop IIpoBepsieMblii 3/IeMeHT CO/lepP)KaHUs
1 Uucna v BBIYMC/IeHUS
1.1 HartypanbHble U Liesible yncia. IIpyU3Haku 1eIMMOCTH Lje/IbIX urcel
1.2 ParroHanbHbie urcia. OObIKHOBEHHBIE U [IeCATHYHbIe Ap00u, MpoLieHThI, beCKOHeUHbIe Mepuoinyeckre aApobu
1.3 ApudmMeTrueckuil KOpeHb HaTypaabHOU cTerneHU. [leiicTBUS C apupMeThUeCKUMU KOPHSIMU HaTypaibHOW CTerleH!
14 CrereHb C 1ie/ibIM Moka3aTtesieM. CTeleHb C paljMOHaIbHBIM MMOKa3aTeseM. CBOMCTBA CTeleHU
1.5 CHHYC, KOCMHYC Y TaHT'eHC YUC/I0BOr0 apryMeHTa. ApKCUHYC, apKKOCUHYC, apKTaHI'eHC YK C/I0BOr0 apryMeHTa
1.6 Jlorapugm uucina. [leciTiuHble U HaTypasibHble J0raprudMbl
17 HeiicTBuTebHBIE UncIa. ApudMeTHUecKre oreparuy C AelCTBUTEe/bHBIMU UnC/IaMu. [IpuO/IKEHHBIe BBIUMCIEHMUS,
' TpaBu/ia OKPYT/IeHUs], NPUKU/KA U OLleHKAa pe3y/bTaTa BbIUMC/IeHUN
1.8 [TpeoOpa3oBaHe BbIpaKEHHH
1.9 KowmrmnekcHele urciia
2 YpaBHeHVs U HEPaBeHCTBA
2.1 Llesibie 1 1pOOHO-paIMOHA/IbHBIE YPABHEHUS
2.2 WppaioHanbHble ypaBHeHUs
2.3 TpuroHomeTrpuueckue ypaBHeHUs
24 [Toka3saresnbHbie U lorapupMuUecKre ypaBHeHHUs

2.5 Llesibie 1 1poOHO-paIiOHaTbHEIE HEPAaBEHCTBA




2.6

VppaijyoHanbHble HepaBeHCTBa

2.7 [TokazaTenbHbIe U JorapudMUUecKre HepaBeHCTBa
2.8 TpuroHomeTpruueckKue HepaBeHCTBa
2.9 CucTeMbl ¥ COBOKYITHOCTU YpaBHEHUI U HEpaBEHCTB
2.10 YpaBHeHUs, HEpaBEeHCTBA U CUCTEMBI C [TapamMeTpaMu
2.11 Martpulia cuCTeMbl JIMHENHBIX ypaBHeHU. OrpeaenuTe/ib MaTPULIbI
3 OyHKLUU U TpadvKu
31 dyHKIMs, crnocobbl 3afaHus GyHKIMU. I'paduk dyHkimu. B3aumHo obOpaTHble (yHKIUM. YETHbIE W HEUETHBIE
' dbynkuuu. [lepuoarueckue GyHKIUU
O6macTb omnpesiefieHUs] W MHOXKeCTBO 3HaueHuid ¢yHkuun. Hymn ¢yHkomu. TIpoMe)XyTKd 3HAKOMOCTOSIHCTBA.
3.2 [TpomMeKyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl 1 MUHUMYMbI QyHKLIMK. Haubosnblilee 1 HaMeHbIIIee 3HaUeHHe
(yHKLMY Ha IPOMEXKYTKe
33 CreneHHasi QyHKLMS C HAaTypaJbHBIM U Lie/ibIM TokKasaresnieM. E€ cBoiicTBa u rpaduk. CBolicTBa U rpauk KOpHSI n-0i
' CTereHu
3.4 TpuroHoMeTpuueckue (HyHKLMHU, UX CBOWCTBA U rpaduKu
3.5 [Toka3sarenbHas u aorapudmMuueckast GyHKLHMN, UX CBOWCTBA U TpaduKu
3.6 Touku pa3pbiBa. ACUMNOTOTHI Tpa@uKoB (pyHKIMA. CBOMCTBA (DYHKLIMM, HeMIPePbIBHBIX Ha OTpe3Ke
3.7 [TocemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHUS TTOC/IeZI0BaTeIbHOCTEH
3.8 ApudmeTnueckasi U reoMeTpuueckas iporpeccuu. @opmysa C/10)KHBIX POLIEHTOB
4 Hauasia MaTemaTrueckoro aHanusa




4.1

IMpousBogHasi hyHKIMK. [Ipor3Bo/iHbIE 3/IeMeHTapHbIX (PYHKIUI

[TpuMeHeHMe TIPOU3BOHOM K UCC/IeJ0BaHUIO (PYHKI[MI HA MOHOTOHHOCTb U 9KCTpeMyMbl. HaxoxxjeHre Haubosibliero u

+2 HauMeHbIIIero 3HaueHusi GyHKLMU Ha OTpe3Ke
4.3 [TepBoobpa3sHast. iaTerpan
5 MHo>KecTBa U JIOTMKa
5.1 MHOXXeCTBO, ornepaljuu HaJi MHO)KecTBaMU. [IuarpamMmbl Diljiepa — BeHHa
5.2 Jloruka
6 BeposATHOCTL U CTaTUCTHKA
6.1 OnucarenpHast CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaToprka
7 CeomeTtpust
7.1 Purypel Ha IJIOCKOCTU
7.2 [Ipsimble ¥ MJIOCKOCTH B MPOCTPaHCTBe
7.3 MHororpaHHUKH
7.4 Tena v TIOBEPXHOCTH BpalL[eHUs
7.5 KoopauHate! 1 BeKTOpBI




YUYEBHO-METOJUYECKOE OBECIIEYHEHUNE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YUYEBHBIE MATEPUAJIbI VI YYEHUKA

» MaremaTuka. Asirebpa ¥ Hauaia MaTeMaTHUUeCKOro aHaim3a; 10 kiacc.
yriy6sieHHoe o0yuyenrie Mep3nsik A.I'., Homuposckuii [.A., ITonskos B.M.;
no1 pegakiueii [Togonbckoro B.E. O611jecTBO € orpaHUUeHHOM
oTBeTCTBeHHOCThIO M3aarenbckuii 1leHTp « BEHTAHA-I'PA®»;
AxrnmoHepHoe o611iecTBO «M3marenscTBo «IIpocBelijeHre»

» MaTtemaTuKa. Asirebpa v Haya/ia MaTeMaTUUeCKOTo aHam13a; 11 kacc.
yriyb6sieHHoe o0yuenre Mep3nsik A.I'., Homuposckuii [.A., TTonsikos B.M.;
no1 pepakuueii [Tomonbckoro B.E. OO611jecTBO ¢ orpaHUUeHHOM
OTBeTCTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®»;

AxroHepHoe o011iecTBO «M3marenscTBo «IIpocBeltjeHre»

METOANYECKHWE MATEPHUAJIbBI VI YUUTEJIA

MUPPOBLIE OBPA30BATEJ/IBHBIE PECYPCBI U PECYPCbBI CETHU
MHTEPHET
bu6mioreka [IOK
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