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ITOACHUTEJ/IbHASA 3AIINCKA

Pabouasi mporpamma 1o yueOHOMY TipeameTy «Aurebpa W Hauama
MaTeMaTHUeCKOro aHa/inu3a» pa3paboTaHa B COOTBETCTBHH C:

— ®epnepambHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickoli @efepaiiun» (B JeHCTBYIOIEH pelaKLvN);

— npuka3oM MuHoOpHayku Poccun ot 17.05.2012 Ne 413 (@I'OC COO, B
JIeMCTBYIOIIIEN PelaKIIiN);

— denmepanbHOlt 06pa3oBaTe/IbHOM TIpOrpaMMoM (TprKa3 MUHIPOCBeIeH s
Poccum ot 18.05.2023 Ne 371, B [AeMCTBYIOIIEM peAakUWM), BKJIIOUYAst
denepasibHy0 pabouyto rporpammy 1o yuyebHOMy rpeaMeTy «Asrebpa v Hadasa
MaTeMaTUUeCKOro aHain3a»;

— T0JI0>KeHreM 0 paboueii porpaMMe 0b6pa3oBaTe/IbHOM OpraHK3alvu.

YuebHbIli Kypc «AsreOpa W Hauajla MaTeMaTHMUeCKOTO aHasv3a» SIBJSeTCS
OJHUM U3 Haubosiee 3HAUMMBIX B TpOrpaMMe cCpejHero obiiero obpa3oBaHus,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH oOecrieurBaeT WHCTPYMeHTa/bHYIO 0a3y Asst
M3y4eHHUsl BCeX eCTeCTBeHHO-HayUYHbIX KypCOB, a C AIPYTrOMl CTOPOHBI, (popMUpyeT
JIoTUYecKoe W abCTpakTHOe MBIIIIeHHe 00ydYaroIuxcs Ha YPOBHE, He00X0JUMOM
AJisT OCBOoeHHs1 MHGOPMaTHKH, 00111eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX
JUCIUIUIMH. B paMkax maHHOTO yuebGHOTO Kypca oOyudaroiiuecsi OBJIafIeBarOT
YHHBEPCAJIbHBIM SI3bIKOM COBDEMEHHOM HayKu, KoTopas (opMy/aupyeT CBOU
NOCTY)KeHUsI B MaTeMaTH4yecKol popme.

YuebHbIN Kypc anreOpbl ¥ Haua/l MaTeMaTUUYeCKOTO aHajM3a 3ak/iaZibiBaeTr
OCHOBY /ISl YCTIELIHOTO OBJaJieHHsl 3aKOHaMu (U3UKH, XUMWW, OWOJIOTHH,
TIOHUMAaHUsI OCHOBHBIX TeH/IEHIINH Pa3BUTHSI SKOHOMUKH U 001I[eCTBEHHOM >KU3HH,
TI03BOJISIET OPUEHTUPOBAThCS B COBPEMEHHBIX LIM(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPeHHO HCII0/Ib30BaTh UX [ JasbHellero obpa3oBaHUs U B
MOBCeJIHEBHOM >ku3HU. OBrajeHre aOCTPAaKTHBIMU U JIOTUYECKA CTPOTUMU
KOHCTPYKLIMSIMU anrebpbl M MaTeMaTHUeCKOTO aHajiu3a pa3BUBaeT yMeHHe
HaXOJWUTh  3aKOHOMEpDHOCTH,  OOOCHOBBIBAaTH  WCTUHHOCTb,  [IOKa3bIBaTh
YTBEP>KJEHUsI C TIOMOIIbI0 MHAYKIUM U PacCy>KJaTh AeJyKTUBHO, UCIIOIb30BaTh
000011eHe M KOHKpeTH3aluio, abcTparupoBaHuMe W aHajoruio, (Gopmupyer
KpeaTHBHOe U KPUTHUECKOe MBIIIIIeHHe.

B xoze usyueHus yuebHOro Kypca «Asrebpa W Hayajia MaTeMaTU4eCcKOro
aHa/mM3a» O0ydarolecs IMOJIyYaloT HOBBIM OIBIT pellleHus] TPUK/IaJHBIX 3ajau,
CaMOCTOSITEJILHOTO TOCTPOeHUs] MaTeMaTH4YeCKUX Mojiefied peasibHbIX CUTYyalui,
VMHTepripeTaldd  TOJyYeHHbIX  pelleHuid, 3HAaKOMSATCI C  TpUMepamu
MaTeMaTUueCKWX 3aKOHOMEpPHOCTeld B TIpUpojle, Hayke U HCKYCCTBe, C
BBI/IAIOLLMUCSI MaTeMaTUUeCKUMHU OTKPBITUSIMUA U UX aBTOPAMHU.

YueOHbIM KypCc 00/a/laéT BOCIHUTATe/NbHBIM TIOTEHI[AAZIOM, KOTOPBIM
peanu3yeTcsi Kak uepe3 y4yeOHbIN MaTepHuas, CIOCOOCTBYIOIIMI (OPMUPOBAHUIO
HAayYHOTO MHPOBO33p€HMs, TaK W dYepe3 crelduKky ydeOHOU [eATembHOCTH,
TpeOytolljeli TIPOJO/DKUTETbHOW KOHIIEHTpal[id BHHUMAaHMUS, CaMOCTOSITeIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a TO/TyYeHHbBIA pe3y/bTart.
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B ocHoBe Meroauku oOyueHusi anrebpe ¥ HauvajaM MaTeMaTAYeCKOTO
aHa/IM3a JIEKUT AesITe/TbHOCTHBIN MPUHIUI 00yUueHwUs.

B cTpykrype yueb6HOro Kkypca «Anrebpa ¥ Hauala MaTeMaTH4yecKoro
aHa/iM3a» BblJeJIeHbl CIe[yIolue CoJepKaTeslbHO-MeToAruueckue TuHUM: «Yucia
Y BblUMCIeHUs», «DyHKIMU U TpaduKu», «YpaBHeHUS U HepaBeHCTBa», «Hauana
MareMaTU4yeckoro asHanusa», «MHOKecTBa U JIOrMKa». Bce OCHOBHbIe
cozepykaTe/ibHO-MeTouyecKre

JIMHUM W3Yy4aloTCs Ha TIPOTSDKEeHUH JIBYX JIeT 00yueHUs Ha YPOBHE CpeJIHEeTo
obmiero oOpa3oBaHUs, eCTeCTBEHHO JOTOJHSAS JApYr Jpyra MW TIOCTeleHHO
HaChII[asiCh HOBBIMHU TeMaMHM W pa3fenamu. [aHHBIA yueOHBIM KypC SIBSETCS
WHTEerpaTUBHBIM, TIOCKOJILKY 00bequHsieT B cebe cozep>kaHWe HeCKOJbKUX
MaTeMaTUUeCKWX  [JUCLUIUINH, TaKWX Kak anrebpa,  TPUTOHOMETpHS,
MaTeMaTU4YeCKU aHalu3, TeOpUsh MHOXXECTB, MaTeMaThueckasi JIorTUKa U Jpyrue.
[To Mepe TOro Kak oOyuaroiuecss OB/afleBalOT Bce 0Oosee IMMPOKUM
MaTeMaTUYeCKUM  afrapaToM, y HHUX [IOc/e/ioBaTe/lbHO  (opMupyeTcs U
COBEpIIIEHCTBYeTCSI yMeHWe CTPOUTh MaTeMaTUuecKyl) MoJeflb peanbHOU
CUTYyal[{H, IPUMEHATh 3HAaHUS, TTOTyUeHHbIe TIPY U3yUYeHHH yueOHOro Kypca, AJis
peleHusi CaMOCTOSITeJIbHO  C(hOpPMYJIMPOBAaHHOU MaTreMaTU4YeCcKOW  3ajauw,
a 3aTeM UHTepIIpeTHPOBaTh CBOM OTBET.

CopeprkaTenbHO-MeToANYeCKasi JIUHUS «Uucia U BbIUMCIEHUs)» 3aBepliiaeT
cdopMrpOBaHre HaBLIKOB MCIIOh30BaHUS /IeMCTBUTENBHBIX UHCeNI, KOTOpoe ObLIOo
HayaTo Ha YpPOBHe OCHOBHOIO 001ero oopa3oBanusi. Ha ypoBHe cpefgHero obirero
obpazoBaHuss ocoboe BHUMaHWe yaensgeTcss  (OPMUPOBAHMIO  HABBLIKOB
pallOHA/IbHBIX BBIUMC/IEHUM, BK/IIOUAIOIMIUX B Cebs MCITOMb30BaHUE Pa3IAUHBIX
dbopMm 3amucy umcia, yMeHHe JefaTh NPUKHUKY, BBIMOIHATH TPUO/IMKEeHHBIE
BLIUMC/IEHHs], OlleHWBaTh UWC/IOBbIe BBIpaXKeHHS, paboTaTh C MaTeMaTHYeCKUMU
KOHCTaHTaMWd.  MHOXeCTBa  HaTypaslbHbIX,  Le/blX, palydOHalbHBIX U
JeMCTBUTE/IbHBIX YMCeJ [OTO/HSIOTCS MHOXECTBOM KOMIUIEKCHBIX uunces. B
KaKJOM U3 9TUX MHOXECTB  pAacCMaTpUBAIOTCSI  CBOMCTBEHHbIE €My
crieruryecKre 3a/lauM U OorepaLuu: JejeHue Halleso, OrepupoBaHUe OCTaTKaMu
Ha MHOXKECTBe IIeJIbIX uUHcCes, O0cCOOble CBOWCTBA palMOHANMBHBIX U
VppaLMOHaIbHBIX unces, apumeTrudeckre ornepaiivu, a TakKe U3BeueHre KOpHS
HaTypaJlbHOM CTereHW Ha MHOXKeCTBe KOMIUIEKCHbIX uucen. bnarogaps
1oc/iejoBaTe/IbHOMY PaCLIMPEeHUI0 KPyra KUCMHOJIb3yeMbIX UMCe/l U 3HAaKOMCTBY C
BO3MOXXHOCTSIMA MX MPUMEHEHHUs [I/Isl pellleHus1 pa3/IMuHbIX 3a/au (hopMUpyeTCs
rpe/icCTaB/ieHle O e[UHCTBE MaTeMaTMKU KaK HayKd M ee pOJu B MOCTPOEHUU
Mo/iesield peaibHOrO MUpa, IIMPOKO UCTIOJIL3YIOTCS 000011[eHre M KOHKpeTH3alUsl.

JIunus «YpaBHEHUs] U HEPABEHCTBa» PeaM3yeTcsl Ha TMPOTSKeHWH BCEro
oOyueHHsI Ha YpOBHe cpefHero o0Iero o0Opa3oBaHUs, TIOCKOMBKY B KaXKOM
pazzene IlporpaMMbl TpPeJyCMOTPEHO peIlleHHe COOTBETCTBYIOIIMX 3ajau. B
pe3y/bTarte O0O0yuYarol[decss OB/aJeBalOT pa3/IMUHBIMH MeTOJaMH  PpelleHust
palMOHANbHBIX, Hppal|MOHA/IBHBIX, TI0Ka3aTe/lbHbIX, JOrapUPMHUECKUX U
TPUTOHOMETPUUYECKMX YypaBHEHMI, HEpaBeHCTB M CHCTeM, a TakXke 3a7iad,
cozepxkalux napaMeTpbl. IlosyyeHHble yMeHUsI IIHMPOKO UCIIOJIb3YIOTCA IIpU
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HccieoBaHUK (YHKI[MM C TIOMOIIBIO TTPOM3BO/JHOM, TMPH peIlleHnU TIPUK/IaHBIX
3a/]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEHBIINX 3HaUeHHN (yHKIUH.
IaHHas coziep>kaTenbHas TUHUS BK/IIOYaeT B cebs Takke (popMUpOBaHWe YMEHHM
BBIMIOJIHATh ~ pacueTbl 10  (dopMmynaM, TipeoOpa3oBaHHsl  pal[MOHAJIBHBIX,
VppallMOHANMbHBIX YW TPUTOHOMETPUUECKUX BbIPAXKEHUM, a TakKe BbIpaXKeHUH,
coJiepyKallux CTereHy 1 iorapudMel. biiarozapst u3ydyeHuto aare6panueckoro

MaTepuasia TIPOUCXOAUT JajbHeilllee pa3BUTHE aJTOPUTMHUUYECKOTO U
abCTpPaKTHOTO MBIIIUIEHHsI 00yUarouxcs, (OPMHUPYIOTCS HABLIKU [IeYKTUBHBIX
paccy>xgeHud, paboTbl €  CUMBOMBbHBIMH  (OpMaMu,  TIpe/iCTaBIeHMUS
3aKOHOMEpPHOCTe W 3aBUCHMMOCTeN B BHJe PaBeHCTB M HepaBeHCTB. Ajrebpa
nipegyiaraetr S(Q(eKTHBHbIe WHCTPYMEHTBHI [Jid pelLleHUs] TIPpaKTUUeCKUX U
eCTeCTBeHHO-HayUHbIX 3a/lay, Har/silHO JeMOHCTPHUPYET CBOU BO3MOXXHOCTH KakK
sI3bIKa HayKH.

CopepxaTenbHO-MeToAuUecKasi JUHUSA «DyHKIMU U TpaQUKA» TeCHO
repervieTaeTcss C JAPYTUMU JUHUSMH yueOHOro Kypca, TMOCKOJIbKY B KaKOM-TO
CMBbICJIe 3a/laeT IM0C/Ie0BaTeIbHOCTh M3yUeHUsl MaTepuana. Vi3yueHue CTerneHHOM,
TMOKas3aTe/IbHOM, JIOrapu()MrUIecKOr U TPUTOHOMETPUYEeCKUX (PYHKLMH, UX CBOWCTB
U rpadMKOB, MCMOb30BaHUe (YHKIMNA [/1s pellieHus 3a/lay U3 [PYTUx yueOHbIX
NpeIMETOB U PeasibHOW KM3HU TEeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm OoJibllloe BHUMaHUe
yaensieTcs ()OPMUPOBAHUIO YMEHHs BbIpa)KaTb (hOpMYyJlaMy 3aBUCUMOCTHA MEXAY
pa3MUHbIMKA BeMYUHAMM, HCCAe[0BaTh IMOMy4YeHHble (YHKLUM, CTPOUTb HX
rpaduky. Martepuasn 3TOM COJep’KaTe/bHOM JIMHWW Halle/leH Ha pa3BUTHE YMeHUM
M HAaBBIKOB, T03BOJISIFOLIMX BbIpaXkaThb 3aBUCHMOCTH MeXXJy BeJMUMHaMU B
pa3uuHoOM (opMe: aHaIUTUUECKOW, rpadrueckoii U cioBecHoW. Ero msyueHue
CIOCOOCTBYeT Pa3BUTUI0  aJFOPUTMUYECKOTO  MBIIIJIEHHs], CIIOCOOHOCTH K
0000111eHNI0 ¥ KOHKPEeTU3allUX, UCII0/Ib30BAaHHIO aHAIOTHH.

CopepkaTenibHas iHUS «Hauasa MaTeMaTH4eCKOTO aHa/M3a» T03BOJISIET
CYIIIeCTBEHHO paCIIUPUTh KPYT KaK MaTeMaTHUeCKUX, TaK W MPUK/IAHBIX 3a7iau,
JOCTYITHBIX OOYYaroIMMCs, TaK KakK y HHUX TOSIB/SIETCS BO3MOXXHOCTb CTPOUTH
rpadMKH  C/IOKHBIX (QYHKLMH, OMNpeAensiTh WX HaWOOJbIIMe W HAUMEHbIIINe
3HaueHWs], BBIUUC/ISATH TUIOMAAU (GUTYp U 00BeMBbI Tesl, HaXOAWTb CKOPOCTH W
yCKOpeHHusI TipoljeccoB. [laHHas cojepskaTe/ibHas JIMHUS OTKpPBbIBAeT HOBBIE
BO3MO>XHOCTH TIOCTPOEHHSI MaTeMaTHUeCKUX MOjie/iell peanbHBIX CHUTYal[UH,
MO3BOJIIET HAXOAWTh HaWIyulllee pellleHWe B TMPHKIAAHbIX, B TOM UHUCJe
COL[MA/IbHO-9KOHOMHMUECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBaMHM MaTeMaTH4eCKOTO
aHa/M3a CroCOOCTBYeT Ppa3BUTHIO abOCTPAKTHOTO, (hOpMasbHO-JIOTUYECKOTO U
KPEaTHMBHOT'O MBIIIJIEHHUs, (POPMHPOBAaHWIO YMEHWI pAacIiO3HaBaTh ITPOSIBJIEHUS
3aKOHOB MaTeMaTHK{ B HayKe, TeXHHWKe W HMCKyccTBe. OOydaroluecss y3HaHOT O
BBIJIAIOIIUXCS  pe3y/bTaraX, IOJyUeHHBIX B XOZie Pa3BUTHS MaTeMaTUKU Kak
Hayku, 1 00 UX aBTOpax.

CO,E[ep)KaTEJ'IBHO-METO,D;I/II-IECKaH JIMHUS «MHOXeCTBa U JIOTUKa» BKJIFOUAeT B
cebs 3/1eMEeHTHI TeOpUM MHOXeCTB U MaTeMaTHUUeCKOM JIOTHUKU. TEOPETI/IKO-
MHO>XeCTBEHHBIE ITDpeACTaBJIEHUA IIPOHU3bIBAIOT BECh KYPC IIKOJIbHOW MaTeMaTHKU
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W TIpeJjiaratoT Haubosiee yHWBEPCAIbHBIA S3bIK, OOBeAUHSIOIINI BCe pa3/iesbl
MaTeMaTUKU U ee TIDWIOXKEHUM, OHU CBS3BbIBAIOT pa3Hble MaTeMaThUuecKue
JUCLIUTIZIMHBL U UX TIPUJIOKEHUsI B equHOe 1iefioe. BakKHO [laTb BO3MO’>KHOCTh
oOyuaroljemMycss TIOHUMaTb TeOPeTUKOMHOXXECTBEHHBIM SI3bIK  COBPEMEHHOU
MaTeMaTUKM U MCI0J/Ib30BaTh €ro /sl BbIpaXKeHUsI CBOUX MbIcjield. [Ipyrum
Ba)KHBIM TIPU3HAKOM MaTeMaTHKU Kak HayKu C/elyeT MprU3HaTh CBOMCTBEHHYIO e
CTPOrocTb 000CHOBaHM U CriefloBaHUe

omnpejejqeHHbIM IIpdaBW/daM IIOCTPO€HHUA [0Kd3dTe/IbCTB. 3HAKOMCTBO C
3/IeMeHTaMHd MaTeMaTHueCcKOH JIOTMKU CHOCO6CTBy€T Pa3BUTHUIO JIOT'KMYECKOI'O
MBIIJIEHHWA O6y‘—IaI-0H_[I/IXCH, MMO3BOJ/IIET UM CTPOUTH CBOM PACCYXIEHHA Hd OCHOBE
JIOTUYECKHUX TTPaBWJI, (bOpMI/IPYET HaBbIKM KDUTUUYECKOT'O MBIIIJIEHUA.

B yueOHOM Kypce «Asrebpa ¥ Hauaja MaTeMaTHUECKOTO aHajH3a»
MIPUCYTCTBYIOT OCHOBBI MAaTeMaTHUECKOTO MO/Ie/IMPOBAaHUs, KOTOPbIE TPU3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHHWIO HABLIKOB TIOCTPOEHUsI MoJiefield  peanbHbIX
CUTyallu, WCCIe[OBaHUSI 3TUX MoOJesiell C TOMOIIbI0 arirapara anredpel U
MaTeMaTUUeCKOTO aHa/ii3a, WHTepIipeTaliyd II0/yUeHHBIX Ppe3y/IbTaToB. Takue
3a/]aHUs BIUIETEHBI B KaXK/[bIM U3 pa3/|e/IoB ITPOrPaMMBbI, TIOCKOJIbKY BeChb MaTepHal
yueOHOro Kypca ITUPOKO HCIOB3yeTCs sl pelleHus TPUKIaJHbIX 3ajau. [Ipu
pellleHWW  peanbHBIX  IMPAaKTUUeCKUX  3aJau  OO0ydvaroIiuecs  pa3BHUBAOT
Hab/FoIaTeIbHOCTh, YMEeHWe HaxO[WTb 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHAJOTHI0, 0000IaTh W KOHKPeTU3WPOBaTh  Mpob/ieMy.
HesTrenbHOCTh 110 (OPMHUPOBAHUWIO HABBIKOB PpeIIeHHsT TPUKIAJHBIX 3aau
OpraHu3yeTCs B MpoLiecce U3yUyeHust BCeX TeM yueOHOTo Kypca «Asrebpa 1 Hauasa
MaTeMaTHUUeCKOT0 aHa/In3a».

OO11iee yKMC/IO YacoB, PeKOMEHIOBAHHBIX [ M3ydyeHUs yuyeOHOro Kypca
«Anrebpa 1 Haya/sa MaTeMaTUUeCKOT0 aHaiu3a», — 272 vaca: B 10 knacce — 136
yacoB (4 uaca B Hezient0), B 11 knacce — 136 yacoB (4 yaca B HeJjeJto).

Bo3Mo)XHa KOpPEeKTHpPOBKa OOIIero 4ucja 4acoB, PeKOMEH/IOBAHHBIX [IJIs
W3ydyeHus ydeOHOro Kypca, C y4YeTOM WHJUBUAYaAbHOTO  TOAX07a
oOpa3oBare/ibHBIX OpraHu3aldii K YIry0/JIeHHOMY HW3yUeHHWIO anreOpbl W Hauas
MaTeMaTH4YeCKOTo aHa/iv3a, B paMKaxX COO/0/ieHUsI TUTHeHNUeCKUX HOPMAaTUBOB K
He/ielbHOM 0O6pa3oBaTe/ibHOM Harpys3kKe.
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COJEP>XAHUE ObYUEHUSA

Yucna ¥ BBIUKMCTIEHUS

ParjuoHanbHble uncia. OObIKHOBEHHbIE U JieCSITUUHbIe POOM, TPOLIEHTHI,
OeckoHeuHble TIepHoAUUecKre aApoou. IIpumeHeHWe ApoOeit W TPOLIEHTOB IS
peleHus NPUKIaJHbIX 3a/1au U3 Pa3/IMUHbIX OTPAC/Ield 3HAaHUW U PeajibHOW JKU3HMU.

HevicTBUTeNbHBIE 4YMOIa. PaljMoHanbHble W HppALMOHA/IbHbBIE YHC/A.
Apudmetrueckre onepalMi € [JeMCTBUTE/NBHBIMM  uyucaamMu.  Mopyib
JeNCTBUTEILHOTO UMC/a U ero cBoicTBa. [IpubkeHHbIe BHIUMC/I@HUS, TIpaBUsia
OKPYIVIeHHUs], IPUKU/IKA U OLIeHKA pe3yJ/ibTaTa BbIYUC/IeHUH.

CreneHbp C 1enbIM TIIOKa3aTejsieM. buHom HprooTOHaA. Wcronb3oBaHue
noAxozsierd (popMbl 3alCH JeUCTBUTE/IbHBIX UKCET [I/Is1 pellleHrs MPaKTUUeCKUX
3a/1a4 U Tpe/CTaB/IeHrs JaHHbIX.

ApudmeTrueckuii KOpeHb HaTypa/ibHOM CTeNeHU U ero CBOMCTBa.

CrereHb C palMOHAIbHBIM T[OKa3aTeleM M ee CBOMCTBA, CTEeNeHb C
JleMCTBUTE/IbHBIM TT0KAa3aTeseM.

Jlorapupm umcna. CporctBa sorapudma. lecsiTUuHble W HaTypa/bHble
Jorapu(Msl.

CHHYC, KOCMHYC, TaHT€HC, KOTaHIeHC YWCJIO0BOTO aprymeHTa. ApPKCUHYC,
APKKOCUHYC U apKTaHT'€HC YMCI0BOTO apryMeHTa.

YpaBHeHUs U HepaBeHCTBa.

ToxzaecTBa ¥ TOXAeCTBeHHble TpeoOpa3oBaHMs. YpaBHeHHe, KOpeHb

YPpaBHEHUHH. PaBHOCH/IBEHBIE YPpaBHEHUA W YPdABHEHUA-CIIEACTBUA. HepaBEHCTBO,
pemieHre HEPABEHCTBA.

OCHOBHbBIE METO/IbI PeIIeHus 11eJIbIX U IPOOHO-pallOHaMbHBIX YPaBHEHUH 1
HepaBeHCTB. MHorouieHbl OT OJHOW IlepeMeHHOW. [leleHWe MHOrousjieHa Ha
MHOrowieH ¢ ocratkoM. Teopema be3dy. MHorouieHsl C  [ejbIMU
kKo3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHusl YMCIOBBIX BbIPA)KEHHH, COZIepyKallliX CTeleH: U KOPHHU.

VppauyoHanbHble ypaBHEHHUS. OCHOBHBbIE MeTO/IbI pelleHus
VppaLMOHAa/IbHBIX yPaBHEHUM.

[Toka3atenbHble ypaBHeHUs. OCHOBHbIe MeTOZbI PellleHUs I0Ka3aTelbHbIX
ypPaBHEHUM.

[Tpeobpa3oBaHue BbIpa)KEHUM, COZiep>KaLUX J10Tapu(MbI.

Jlorapugpmurueckure ypaBHEHUS. OcHOBHbIE MeTO/ bl pelleHus
JorapupMHUUYeCKUX ypaBHEHUM.

OcCHOBHBIE TPUTOHOMEeTpUYecKue dbopmy b [Tpeobpa3oBaHue
TPUTOHOMETPUUYECKUX BbIDA)KeHUN. PellleHre TPUroHOMeTpUUYeCKUX ypaBHEHUM.

Pemienve cucrtem JIMHEWHBIX ypaBHeHMM. Marpuija CUCTEMbI JTUHEHMHBIX
ypaBHeHuUU. OnpepenuTens MaTpulibl 2X2;, e€ro reoOMeTPUYeCKUHW CMBICT U
CBOICTBA, BbIYMCJ/IEHME €r0 3HaueHUs, [IpUMeHeHue OrpeJie/uTesNs AJis pelleHus
CUCTEMBI JIMHEWHBIX YypaBHeHMH. PellleHve TIpUK/IagHBIX 3a7a4 C IIOMOLLBIO
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CUCTeMbl JIMHEWHBIX ypaBHeHUW. VcciemoBaHue TIOCTPOEHHOM MOZENU C
TIOMOILIbI0 MaTPHUL] U OTIpe/ie/TUTe eu.

[TocTpoeHue MaTtemMaTUueCKUX Mojesiell peaqbHOU CUTYyalMM C MOMOIbIO
ypaBHeHUN U HepaBeHCTB. [IprMeHeHUe ypaBHEHUM M HepPaBEHCTB K DELLEeHUI0
MaTeMaTUUeCKUX 3aJad M 3ajad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
)KU3HU. PYHKUIWU U TPaPUKU

®dyHKuuYs, crnocobbl 3a7aHusi (QyHKUUU. B3avMHO oOpaTHble (GYHKIMU.
Komnosuiusi pyHkumid. I'paduk QyHKUMU. OnemMeHTapHble Mpeobpa3oBaHUs
rpadyMKoB QyHKILIMA.

O6nacTh orpefiesieHHsI U MHOXKeCTBO 3HaueHuM QyHkuuu. Hymu dyHKmm.
[TpoMe)XyTKH 3HaKOMOCTOSTHCTBA. UeTHble U HeueTHble QyHKLMU. [leproanueckue
¢yHkumy. IIpoMeXyTKM MOHOTOHHOCTM (PYHKLMM. MakCMMyMbl U MUHHMYMBI
¢byskimu. Harbosblllee v HaMeHblllee 3HaUeHUst (PYHKLIMK Ha TIPOMEXXYTKe.

JIuHeliHasA, KBajipaTWuHasi W ApOOHO-/TMHeNHass (QYHKIUHU. DJjieMeHTapHOe
1CCJleJoBaHKe U MOCTpOoeHre UX IpadHKOB.

CremneHHasi GyHKIUS C HAaTypaJbHBIM U Lje/IbiM TToKa3aTtesnieM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U TrpapuK KOPHS N-OM CTereHW KakK (YHKIMM 0OpaTHOM
CTerNeHU C HaTypa/bHbIM [TOKa3aTesieM.

[Toka3aTenbHas W Jjiorapu@muueckass (GyHKLMHA, UX CBOMCTBA U TPa(UKH.
Wcrnionb3oBanuve rpaUkoB GyHKLWN [/151 pelleHrsl ypaBHEHU M.

TpuroHomerprueckass OKpPY’XHOCTb, OIpe/ieJieHde TPUTOHOMETPUUYeCKUX
(YHKLMK YMCI0BOrO apryMeHTa.

@DyHKI[MOHA/IbHbIe 3aBUCHMOCTHM B peabHbIX TMpoOLieccaXx W sIBJIEHUSX.
I'paduiky peanbHbIX 3aBUCMMOCTel. Hauasia MaTeMaTHYeCcKOro aHaan3a

ITocneoBaTeIbHOCTH, CIIOCOOBI 3aZlaHUS MOC/eZoBaTe/bHOCTeH. MeTof,
MaTeMaTU4eCKOoM WHIYKLIWU. MOHOTOHHBIE U OorpaHUYeHHbIe
T0C/IeIoBaTeIbHOCTH. VICTOpHS BO3HUKHOBEHHS MAaTeMaTHUECKOr0 aHaiu3a Kak
aHa/13a 0eCKOHeYHO MaslbIX.

ApudmeTrueckasi U reoMeTpuueckasi mporpeccuu. beckoHeuHO yObIBaroIiast
reomeTtpryeckasi mporpeccus. Cymma 6eckoHeuyHO yObIBarolljeii TeoMeTpruuecKon
rporpeccu. JIMHerHbIM U SKCMOHEeHMaIbHbIA pocT. Yncsio e. @opMyiia CI0XKHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuy [Jid  pelleHus peanbHbIX —3ajay
NIPUKJIaJHOTO XapakKTepa.

HernpepbiBHbIe (YHKIMM W UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMNOTOTHI
rpadukoB QyHkiuK. CBoMCTBa (PYHKLMM HeNpephIBHbIX Ha OTpe3ke. Metog
VHTEPBa/iOB /I pelleHWs HepaBeHCTB. lIprMeHeHMe CBOWCTB HeIpepbIBHBIX
GyHKUMN J7151 pelleHus 3a/1au.

[TepBasi 1 BTOpasi Ipou3BoAHbIe PyHKIMU. OnpeiesieHNe, TeOMeTpUUeCcKuit
U (GuU3MUecKuil CMbIC/ TIDOU3BOAHOW. YpaBHEHUEe KacaTelbHOM K Tpaduky

GyHKLINHN.
[TpousBogHble  5/emMeHTapHbIX  (QyHKUM.  IlpousBogHas  CymMBl,
MIPOM3Be/IeHus], YaCTHOr0 ¥ KOMIO3ULMM (PyHKUMKA. MHOXecCTBa U JIoTMKa
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MHOXeCTBO, omepaldy HaJi MHOXKeCTBaMM M KX CBOWCTBA. JlMarpaMmsbl
Ounepa— BenHa. IlpuMeHeHMe TeOpPeTUKO-MHO)KeCTBEHHOrO arirapaTa Jjisi
OMMCaHUs peasbHbIX TPOLECCOB W SIBJIEHWW, TIPU PpELIeHUM 3a7jau U3 JPyTux
yueOHBIX ITPeIMETOB.

OmpesesieHre, TeopeMa, CBOMCTBO MaTeMaTHUeCKOro 00beKTa, CefiCTBHE,
JIOKa3aTe/ibCTBO, PABHOCU/IbHbIE YDaBHEHUS.
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INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMbI

JINMUHOCTHBIE PE3YJ/IBTATDI

1) rpaXkjaHCKOTO BOCITUTAHUS:

c(OpMHUPOBAHHOCTb I'PAKAAHCKOW TMO3WI[MK 00yUarol[erocsi Kak akTUBHOTO
M OTBETCTBEHHOTO WjieHa pOCCHMCKOro oOilecTBa, TIpe/CTaBleHUe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJIEHUH,
npoLeiyp TpakAaHCKoro obirectBa (BBIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aUMO/IeiCTBOBaTh C COLIMA/IbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C UX
GyHKUMSIMU U Ha3HaueHWeM; 2) TTaTPUOTUUeCKOTr0 BOCIIUTAHKS:

c(hOpMHPOBAaHHOCTb POCCUNCKOW I'PaXKJAaHCKOW HJ€HTUYHOCTH, YBaXKeHHUsI K
TMIPOLLJIOMY M HACTOSILeMy POCCHUMCKOW MaTeMaTWKH, LIeHHOCTHOe OTHOIIeHWe K
JNOCTYPKEHUSIM POCCUMCKMX MaTEMAaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrUX HayKaX, TexXHOJIOTusiX, cdepax
5KOHOMHUKWY; 3) NyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHMe JYXOBHBIX L[EHHOCTEM POCCUMCKOr0 Hapoja, COPMUPOBAaHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUYECKOTO TOBEeEeHUs], CBSI3aHHOTO C TMpaKTUYeCKUM
NIpUMEHEHUEM [IOCTM)KEHUM HAayKu W [esTeJbHOCTbIO YYeHOro, OCO3HaHHe
JMUYHOTO BK/aZila B TIOCTPOEHHWE YCTOWUYMBOrO Oyayiero; 4) 3CTeTUUecKoro
BOCITUTAHUS:

3CTeTUYeCKOe OTHOIleHWe K MHpPY, BK/OuUas 3CTeTUKY MaTeMaThueCKUxX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PellleH!i, pacCy>KeH1i, BOCTIPUMMUYNBOCTD
K MaTeMaTUueCKUM acreKTaM Ppas3/MuYHbIX BHUJOB HCKYCCTBA; 5) (hH3UUECKOro
BOCITUTAHMUS:

chOpMUPOBAHHOCTh yMEHHUSI TIPUMEHSITb MaTeMaTUueckue 3HaHUsS B
MHTepecax 3/10pOBOro u 6e3oracHoro obpasa »KM3HH, OTBETCTBEHHOE OTHOLLIeHUe K
CBOEMY 37I0POBBLIO (37I0pPOBOe MUTaHWe, cOalaHCUPOBAHHBIA PEXUM 3aHATUU U
OT/bixa, pery/sipHasi (u3ndeckas akTUBHOCTh), (hr3MUeCcKoe COBepIlIeHCTBOBAHUE
MIPU  3aHATUSIX CIIOPTUBHO-O3/0POBUTEIBHON  [IeSiTe/IbHOCTBIO; 6) TpPYA0BOTO
BOCITUTAHUS:

TOTOBHOCTb K TpYy/ly, OCO3HaHWE I|eHHOCTH TpPY/0/t00usi, WHTepec K
pa3vuHbiM  cepam  mpodeccHOHaTbHOM  JesATeJIbHOCTU,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M ee TIPUIOXKeHUSIMUA, YMeHHe COBepIllaTh OCO3HAaHHBLIM BLIOOD
Oyayuieit mipodeccud U peanu3oBbIBaTL COOCTBEHHbIE JKW3HEHHbIE TIIaHBbI,
TOTOBHOCTb U CIOCOOHOCTH K  MareMaTuueCKoMy  00pa3oBaHHI0O |
camMo0bpa30oBaHUI0 Ha TIPOTSHKEHWM BCEM >KU3HMW, TOTOBHOCTb K aKTHBHOMY
yYacCTHIO B PellleHUH MPaKTUYeCKUX 3a/lau MaTeMaTHueCKOW HarpaB/IeHHOCTH;

7) 3K0JIOTHUeCKOI0o BOCIIUTAHUSI:

chOpMUPOBAHHOCTh ~ 3KOJIOTUYECKOW KYJIbTYpbl, TIOHUMaHWe BJUSHUS
COLIMA/IbBHOSKOHOMUYECKUX TMPOLIeCCOB Ha COCTOSIHWE TIPUPOJHOW U COL[MaTbHOU
cpeJipl, OCO3HAHKeE I7100a/IbHOTO XapaKTepa KO0JIOTHUeCKUX MpobJieM, OpHeHTaLUS
Ha TIpUMeHeHWe MaTeMaTUUeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
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OKpy’Karolleid cpefipl, IJIAaHUPOBAHWE TIOCTYIIKOB M OLEHKH WX BO3MOJKHBIX
MOC/IeACTBUM /11 OKPY>KaroLller cpe/bl; 8) LIeHHOCTU HAyUYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTb MHMPOBO33DEHMS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu W  OOILECTBEHHOW  TIPaKTUKH, TIOHUMaHHe
MaTeMaTU4YeCcKOM HayKd KaK cCQepbl 4elOBeuecKoW [1esTeTbHOCTH, 3TaroB ee
pa3BUTUS U 3HAUMMOCTU [/l DPA3BUTHS LIMBWIMU3al[MM, OBJ/leHHe SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yecKOW Ky/JIbTypOMl KakK CpeACTBOM T[I0O3HaHWsSI MHPa,
TOTOBHOCTh OCYIIECTBJISATb TIPOEKTHYIHO W MCC/Ae[0BaTeIbCKYH [esTelbHOCTh
WHJVBW/ya/IbHO U B TPYIITIe.

METAIIPEAMETHBIE PE3YJ/IbTATDI

B pe3ysibTaTe W3yuyeHHsT MaTeMAaTHKA Ha YpPOBHe cCpefHero o6iero
obpa3zoBanuss y obOyuarorjerocss OyayT chOpPMHpPOBaHbI  T03HABATe/bHBIE
YHUBepCa/bHble YueOHbIe IelCTBUS, KOMMYHHUKAaTHBHbIE YHUBEPCAIbHbBIE YueOHbIe
JEeNCTBUS, peTy/SITUBHbIE YHUBepCalbHble yueOHble [elCTBUS, COBMeCTHas
NesITeTbHOCTb.

[To3HaBaTe/ibHbIE YHUBEpCAIbHBIE yueOHbIe AeMCTBUSI ba3oBbie oruyeckre
JIeUCTBUS:

BBISIBJIITb U XapaKTepU30BaTh CYLLEeCTBEHHbIE MPU3HAKU MaTeMaTh4YeCcKUX
O0BEeKTOB, TIOHATHM, OTHOIIEHUA MeXJy TOHATUSIMH, (OPMYIUPOBATh
orpejeneHus MOHATHUM, YCTaHAB/IWBAaTh CYLECTBEHHBIN MPU3HAK KIacCU(UKaLIH,
OCHOBaHHUS /1J1s1 000011{eHUs ¥ cCpaBHEHUs], KpUTePUU NPOBO/IMMOI0 aHa/ln3a;

BOCIIDUHUMATD, q)OpMYJ'[I/IpOBaTB n HpEOGpaBOBbIBaTI: Cy>XOeHUA:
yTBEpAUTE/IbHBIE U OTpULaTe€/IbHBIE, € TMHUYHbIE, YaCTHBIE 1 06m1/1e, YCJ/IOBHBIE,

BLISIBJISITh ~ MaTeMaTUuecKue 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
NpoTHBOpeurs B (hakTax, JaHHBIX, HaOIIOJeHUSX U yTBep)KAEeHUsX, TpejjaraTh
KPUTEPUH /151 BbIAB/IEHUSI 3aKOHOMEPHOCTEH 1 MMPOTUBOPEUNH;

AelaTb BBIBOAbI C MCIIO/Ib30BAHUMEM 3dKOHOB JIOTHMKH, O€AYKTHBHBIX U
NMHAYKTHUBHBIX YMOBEIK]HO‘-IEHI/II\/’I, YMOBEIK]IIO‘-IEHI/Iﬁ I10 dHAJ/IOT'HH,

[IPOBOJUTH CaMOCTOSITe/TbHO Jl0Ka3aTebCTBa MareMaTU4yeCcKux
yTBEP)X/JeHWH (MpsiMble W OT TNPOTMBHOIO), BBICTPAaMBaThb AapryMeHTaLMIo,
MIPUBOJUTH TIPUMEpPhl U KOHTPIIPUMepPhl, 000CHOBBIBATH COOCTBEHHbIE CY>KIEHUS U
BbIBO/IbI;

BbIOMpaTh Cmocob perieHWss yueOHON 3ajauM (CpaBHHBaTh HECKOJBKO
BapMAHTOB  pellleHus, BbIOMpaTh Haubomee TOAXOAAMMA C  yUeTOM
CaMOCTOSITE/TbHO BbIZIe/IEHHBIX KDUTEPHER).

ba3oBble vccieoBaTe/ibCKre JeliCTBUS:

MCITI0JIb30BaTh BOIPOCHI KakK MCC/Ie/10BaTe/IbCKUM WHCTPYMEHT MO3HaHUS,
dbopMyvMpoBaTh  BOMpOCHl,  (UKCUpYHOILMe  TpOTUBOpeure,  TpobyemMy,
yCTaHaB/IMBaTh MCKOMOe M JlaHHOe, (hOpMHpOBaTh T'MIIOTe3y, apryMeHTHUPOBaThb
CBOIO MO3ULIMI0, MHEHUE;

10
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ITPOBO/UTH CAMOCTOSITE/IbHO CTJITAHUPOBAHHBIN YKCIIEPUMEHT, UCCIe/JOBaHNe
TI0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUuecKoro 006beKTa, siB/ieHus, Tpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMu;

CaMOCTOSITE/ILHO (hOPMY/TUPOBaTh 000OLIEHUST U BLIBOJBI TI0 pe3y/bTaTaM
NPOBE/IEHHOTO0  HAOJIIOZIeHUsI,  WCC/Ie/IOBaHMs], OLIEHWBaTh  JIOCTOBEPHOCTH
TIOJTYYeHHBIX Pe3y/IbTaTOB, BLIBOIOB 1 0000IIIeHMIA;

IIPOTHO3UPOBAaThb BO3MOXKHOE pasBUTHE IIpoLjecca, a TakKe BblJABUIaTh
TIpe/ITI0/I0’KEeHKS O ero Pa3BUTHH B HOBBLIX yCJ/IOBUsiX. PaboTa ¢ uHpopmariueii:

BBISIBJIITh JIe(OULIUTHI MHMOPMAIMH, JAaHHBIX, HEOOXOJIUMBIX /IJI1 OTBeTa Ha
BOIPOC U JIJis PelleHUs 3a/lauy;

BbIOMpaTh MHPOPMALUIO U3 UCTOUYHUKOB PA3/IMYHBIX TUTIOB, aHAIU3UPOBATh,
CUCTeMaTHU3UpPOBaTh M WHTEPIIPeTHPOBATh WH(OPMALIMIO DPA3IAYHBIX BHUZOB U
dbopm TpesicTaB/IeHNS;

CTPYKTYpPUpPOBaTh HMH(OpPMaI1I0, MPECTaB/IsATh ee B pa3/MuHbIX (opmax,
WJUTFOCTPUPOBATh Ipaduuecky;

OLIeHUBaTh Ha/|e>KHOCTh VH(OpMaLu1 o CaMOCTOSATe/IbHO
c(hOpMy/TMPOBAHHBIM KPUTEPHSIM.

KomMMyHUKaTUBHBIE YHHUBepCa/ibHbie yueOHble qeiicTBusi ObieHue:

BOCIIPMHUMaTh Y (DOPMYyMPOBaTh CY>XJE€HUSI B COOTBETCTBUU C YCIOBUSIMU
U 1ensaMu oOIIeHus], sICHO, TOYHO, TPaMOTHO BbIpa)kaTb CBOIO TOUKY 3pEHUs B
YCTHBIX U TIMCbMEHHBIX TEKCTaX, [laBaTh IOSICHEHWS I10 XOJYy peLleHus 3aJjaud,
KOMMEHTHPOBATh MOJTy4YeHHbIU pe3y/bTar;

B XoZie 00Cy>KJeHUsl 3a/laBaTh BOIIPOCHI 10 CYIIECTBY 00CY>KJaeMOil TeMbl,
npo0niemMbl, pelllaeMOl 3aflaud, BbICKa3biBaTh W7ZIeM, HalleJleHHble Ha TOMCK
pellieHusi, COMOCTaB/SATb CBOM CYXKAEHUS C CY>XAEeHUsIMA [IPyTUX y4aCTHUKOB
nvanora, oOHapy>KWBaTh pa3/Muuve W CXOZCTBO TIO3UIMi, B KOPpPeKTHOH (opme
(dbopMyIMpoBaTh pa3HOI/IACUs], CBOU BO3PaKeHHSsI;

TIPe/ICTaB/ISATh Pe3y/IbTaThl PelleHus 3alaut, SKCIIePUMeHTa, UCCieI0BaHus,
TIPOEKTa, CaMOCTOSITE/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHHS C YYeTOM 3ajad
Tpe3eHTaly U 0CO0eHHOCTel ayJUTOPUH.

PerynsaTvBHBIe YHUBepCaibHble yuebHble feticTBrsi CaMOOpraHH3alvs:

COCTaBJIATH TJ/IaH, aJTOPUTM PellleHUs 3a/jlauM, BbIOMpaTh CIIOCO0 pelleHus C
yUeTOM HMMEIOIUXCS PeCYPCOB U COOCTBEHHBIX BO3MOKHOCTeMN, apryMeHTHUPOBaTh
Y KOPPEeKTUPOBAaTh BapHUAaHTHI PelleHul C yUeTOM HOBOM MH(OPMaL1H.

CaMOKOHTPOJIb:

B/aZieTh ~HaBBIKAMM  ITI03HABaTe/NbHOH  pedieKCMM KaK  OCO3HAHHS
COBEpIIIaeMbIX IeMCTBUM W MBIC/IUTEIBbHBIX MPOIIECCOB, UX Pe3y/bTaTOB, BIA/ETh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelieHus
MaTeMaTHJYeCKOl 3a/jaum;

Npe/iBU/IeTb TPYJHOCTU, KOTOPble MOTYT BO3HUKHYTh MPY PeLIeHUH 3a/iauH,
BHOCHUTb KODPEKTUBBI B [IeSITeTbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hali/IeHHbIX OLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;
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OlLleHMBaThb COOTBETCTBHE pe3yJibTaTa LeJd U yCJIOBUSM, OOBSCHATDH
TIPUYMHBI JOCTKEHUS] UIA HeJOCTV)KEHHUS pPe3yJIbTaTOB [eATe/IbHOCTU, HaXOAUTh
OIIMOKY, ZlaBaTh OL[eHKY MPHOOPEeTeHHOMY OTIBITY.

CoBMecCTHas AeATe/IbHOCTb:

MOHMMATh Y WCTI0/Ih30BaTh MPEMMYIIeCTBa KOMaHAHON ¥ WHAWBU/YA/TbHOU
paboTbl TMpH pelleHWH yueOHBIX 3a/ay, TPUHUMATh I[e/lb  COBMECTHOMN
JesTe/IbHOCTH, TUTAaHWPOBATh OpPraHW3al[{I0 COBMECTHOHM pabOoThI, pacIpeziesisiTh
BUJIbI paboT, [OrOBapuBaThbCsi, 0OCY)XAaTh TIpollecC W pe3yabTaT paboThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFO/Iel;

yuacTBOBaTh B TPYMIIOBBIX popmax paboTel (00CykaeHus, 0OMeH MHEHUH,
«MO3TOBBIe INTYDMbl» U UWHBIE), BBINOJHATE CBOK 4YacTh pabOTBI
KOOD/JIMHHMPOBaTb CBOU JEUCTBUS C JPYITMMHU UjeHaMy KOMaH/[bl, OLIeHHWBATh
KauecTBO CBOEro BKJaja B OOIIMI MPOAYKT MO KPUTepUsiM, COPMY/IMPOBAHHBIM
Y4aCTHUKaMH B3aUMO/IeCTBHUSI.

[TpemMeTHBIE pe3y/bTaThl OCBOeHUs (hefiepanbHOM paboueli IporpaMMbI 110
MaTeMaTHKe TIpe/ICTaB/ieHbl TI0 ToZiaM 00ydeHUsI B paMKaX OT/E/bHBIX yueOHbIX
KYPCOB B COOTBETCTBYIOLIMX pa3/ie/iaX HaCTOSIIIIeN TTPOrpaMMBl.

OENEPAJIBHAA PABOYAA TIPOTPAMMA YUYEBHOI'O KYPCA
«AJI'EBPA 1 HAYAJIA MATEMATUYECKOI'O AHAJIN3A»

INPEJIMETHBIE PE3YJ/IbTATDBI

K koniy obyuenus B 10 Knacce oOydYaroIuiicsi TIOMYUYMT CleAyIOIHe
npeMeTHbIe pe3y/bTaTbl 10 OTAedbHbIM TemaM (edepanbHON paboueit
nporpaMMel yue6HOTo Kypca «AJsirebpa ¥ Hauaja MaTeMaTUUeCKOTO aHaIu3a»:
Uuc/a ¥ BeIUUC/IEHYS:

cBOOOZIHO OTepUpOBaTh TOHSTUSMH: pal[MOHA/IbHOe YHMC/I0, OecKoHeuHas
nepuojiiueckass ApoOb, TPOIEHThLI, HppallMOHAabHOE UWCI0, MHOXeCTBa
paLMOHAJIbHBIX U J€MCTBUTETbHBIX YMCeT, MOAY/Ib JEUCTBUTEBHOTO UKC/Ia;

MPUMEHATb ApoOW W TIPOLIEHTHI i pellleHWs] TMPUKIaAHbIX 3aJad U3
Pa3/IMUHBIX OTpac/jaer 3HaHUM U peaslbHOU >KU3HU;

MIPUMEHSTh MPUOJIKeHHbIe BBIYMC/IEHUS, TIpPaBUIa OKPYTJ/IEHHsI, TIPUKUIKY
Y OLIeHKY pe3y/ibTaTa BbIUMC/IeHUH;

cBOOO/IHO OmepupoBaTh TIOHATUEM: CTelleHb C LieJibIM Tl0Ka3areseM,
VCII0J/Ib30BaTh MOAXOASAIIY0 (hOpPMY 3aluCH [JeCTBUTEbHBIX UKCes JJ1S PelleHus
MPaKTUYECKUX 3a/jay U Mpe/CTaB/IeHus JaHHbIX;

CBOOOJHO OTMEpPUpOBATh MOHATHEM: apudMeTUUeCKH KOpeHb HaTypa/ibHOU
CTerneHy;

CBO60,Z[HO OrnepupoOBaThb MOHATHEM: CTeIl€Hb C PallMOHA/IbHBIM I10Kd3aTeJ/IEM;

cBOOOZHO OIepyupoBaTh TOHATUAMU: JorapudM uuCa, [AeCITUUHbIe U
HaTypasbHble JIorapudMbl;

cBOOO/IHO OTEpUPOBATh TMOHATUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEeHC
YMCIOBOTO apryMeHTa;
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OTeprpoBaTh MOHATUSIMU: aPKCHUHYC, apDKKOCUHYC M apKTaHI'€HC YKCJIOBOTO
apryMeHTa. YpaBHEHHUs U HepaBeHCTBaA:

cBOOO/IHO OTEepUpPOBaTh MOHATUSIMU: TOXAECTBO, YpaBHEHHe, HepaBeHCTBO,
PaBHOCW/IbHbIE YDaBHEHUSI U YpaBHEHUsI-C/Ie[ICTBUS, PABHOCU/IbHbIE HEDABEHCTBA;

MPUMEHSITh pa3/MuHble MeTO[bl pelleHHUs palMoOHaNbHBIX U ApPOOHO-
palMOHA/IbHBIX YpPaBHEHWW, TPHUMEHATb MeTOJ, WHTEepPBAJIOB [/Isl pelleHUs
HEPaBEeHCTB;

CcBOOO/IHO OTEPUPOBAaTh TOHATHSMU: MHOTOWIEH OT OJHON TiepeMeHHOM,
MHOTOW/IeH C 1enbiMd K03 duilieHTaMy, KODHU MHOTrou/ieHa, TMPUMEHSTh
Jle/leHre MHOTOu/ieHa Ha MHOTOWIeH C 0CTaTkoMm, Teopemy besy u Teopemy Bueta
J/1s1 pelleHust 3a/1ay;

cBOOO/IHO OTepUpoBaTh TIOHATUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHWH,
MaTpulia, OMpejeauTe/lb MaTpulbl 2 X 2 U ero reoMeTPUYeCKUi CMBICI,
VICII0/Ib30BaTh CBOMCTBA OIpejenuTresiss 2 X 2 Jyid BbIYMCJIEHUS ero 3HauyeHwus,
NIPUMEHSATh ONpeJe/IMTeNIA ISl PpeLleHUs] CUCTeMbl JIMHEeWHBIX YpaBHEHWH,
MO/Ie/IMPOBaTh peajibHble CUTyal[y C MIOMOLbI0 CUCTEMBI JIMHEWHBIX YPaBHEHUM,
VICC/IeIoBaTh TOCTPOEHHblE MOJEIU C TIOMOLBI0 MaTpul] M OIpeje/uTesen,
VHTEePHpPeTUPOBaTh MOJyYeHHbIN pe3y/bTar;

WCII0/Ib30BaTh CBOMCTBA [MJEMCTBHH C KOpPHAMHM [l TIpeoOpa3oBaHUs
BbIpayKeHUMU;

BBITIO/THATH Tpeobpa30BaHusl YMCIOBBIX BbIDA’KEHUH, COZlepXKall[uX CTereHU
C palUyOHaIbHBIM [TOKa3aTeseM;

MCITI0J/Ib30BaTh CBOMCTBA norapugpmoB ISt npeobpa3oBaHusi
JIorapu(pPMUUeCKUX BbIpayKeHUM;

cBOOO/IHO OTIepHpPOBATh TIOHATHSMU: WppAlOHabHbIe, TTOKa3aTebHbIe U
norapudmMuueckrie ypaBHeHUs, HAXOAUTb WX PeIeHUs] C TIOMOII[bI0 PaBHOCUTBHBIX
TIepex0/I0B WM OCYIIeCTBJIssSI TPOBEPKY KOpHEw;

MIPUMEHSITh OCHOBHbIE TPUTOHOMETPUYECKHEe bopmy b JJ1s1
npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BbIDAyKeHUH;

CBOOOJHO OMepupoBaTh TIOHATHEM: TPUTOHOMETPUYECKOe ypaBHEHHe,
MpUMeHSATb  HeoOXoAumble  (OpPMYJbl  [jis  pelleHUus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU;

MOJIeJIMPOBaTh peajibHble CUTyalldd Ha si3blKe aireOpbl, COCTaB/ISThH
BbID@KEHUs, YypaBHEHMsl, HepaBeHCTBA M0 YCJOBHIO 3a/laud, HCCIe/j0BaTh
TIOCTPOEHHbIE MO/IeId C UCIO/Ib30BaHWeM amrapata anreOpbl. DyHKIUM U
rpauku:

cBOOO/IHO OTIepUPOBATh MOHATUAMU: (DYHKIIWSA, CITIOCOOBI 3afaHust GYHKIUH,
B3aMMHO oOOpaTHble GYHKOUM, KOMMO3WLUs GyHKIUH, Tpaduk GyHKIUH,
BBITIOJTHATE 3/IeMeHTapHbIe TTpeoOpa3oBaHys rpadyKoB (yHKIINM;

cBOOO/IHO OMepUpOBaTh TMOHATUSIMU: 007acCTb Orpe/ie/ieHUs U MHOKeCTBO
3HaueHWuW (QYHKLUH, HY/ U (PYHKLMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
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cBOOO/IHO OMeprpoBaTh TOHATUSIMU: UETHble W HeueTHble (YHKIUH,
nepuoiuueckre (PyHKIMM, MPOMEXYTKHM MOHOTOHHOCTU (PYHKIIMM, MAaKCUMyMBbI U
MUHUMYMbI (YHKI[MY, HauOosblllee W HauMeHbIllee 3HaueHWe QYHKIMM Ha
TIPOMEXYTKE;

cBO0OO/IHO OTIEpUPOBATh MOHATUSIMU: CTeTleHHasi GYHKI[USI C HaTypaibHbIM U
Le/bIM TOKa3arejeM, rpaUuK CTereHHOW (PYHKIMM C HaTypaJbHbIM M LieIbIM
roka3saTesieM, rpauk KOpHS N-OiM cTereHW Kak (yHKIUKM 0OpaTHOW CTeTeHH C
HaTypa/bHbIM [0Ka3aTesem;

OTepupoBaTh TIOHATUSMU: JIMHEHas, KBaJpaTWyHas W JApoOHO-TMHeNHast
(GyHKLWH, BBITIOJIHATH 3/IeME@HTapHOe WCC/eJ0BaHUE U IMOCTPOeHHe X rparKoB;

CBOOOJHO OTepupoBaTh TMOHATUSMU: TIOKa3aTesbHas W jorapudpmuueckas
(GyHKUMW, WX CBOMCTBA W rpaMKH, WCIOIb30BaThb WX TPaQUKA /sl peLleHHus
ypaBHEeHU;

cBOOO/IHO OTIepUPOBATh TOHSATHSIMH: TPUTOHOMETPUUECKas OKPY>KHOCTh,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI UMC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpauku (QYHKLUH [/ MCCAe0BaHUs TIPOLIECCOB U
3aBUCUMOCTeN TIpY pellleHny 3afiau U3 APYTrux yueOHBIX TIPe]METOB M peasibHOU
)KU3HM, BbIpaXKaTh (opmysaMyd 3aBUCMMOCTHM MeXAy BeluuMHamy; Hauana
MaTeMaTHh4YecKoro aHaau3a:

cBOOO/IHO OMepUpoBaTh TOHATUSMU: apUPMeThuecKas U reoMeTpUuecKas
niporpeccusi, 6ecKoHeuHO yObIBatoIllasi reoMeTpUuecKast porpeccusi, TMHeHHbIN

M SKCIIOHEHLMa/lbHbIM PpOCT, (oOpMysa CJIOXKHBIX TIPOLIEHTOB, WMeThb
Tpe/iCTaB/IeHe O KOHCTAHTe;

WCIIO/Ib30BaTh MPOrPECCUMU [Ji PelleHusl peabHbIX 3a/au MNPUK/IaJHOTO
XapakTepa;

cBOOO/IHO OTepupoBaTh TOHATUSIMU: TI0C/IeA0BaTeIbHOCTb, CIOCOOBI
3a/1aHUs T10C/1Ie0BaTeIbHOCTEH, MOHOTOHHBIE 51 OrpaHhuYeHHbIe

noc/1e10BaTe/IbHOCTH, IIOHKMMATb OCHOBBI 3dPOXKAE€HHA MdTE€MdATHUUYECKOI'O daHd/IM3d
KaK aHa13a 0eCKOHe4YHO MaJIbIX;

CBOOOJHO OIEepUpoBaTh TMOHATUSMU: HerpepbiBHbIe (QYHKIUH, TOUKU
pa3pbiBa rpadvka QyHKLMY, aCUMIITOTHI Tpaduka QyHKLNH;

cBOOO/IHO OTIepUpPOBATh TIOHATUEM: (QYHKIIMS, HelpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTlpepbIBHbIX (DYHKI[WH Zjis pellieHust 3a/jay;

cBOOO/IHO OTepUpOBaTh TIOHATHUSMU: TiepBasi W BTOpasi TIPOM3BO/HBbIE
byHKIMH, KacaTelbHasi K rpaduKy GhyHKIUY;

BBIYUC/IATH [TPOU3BO/HBIE CYMMBI, IPOU3BE/IeHHs], YACTHOTO U KOMIO3ULUU
ABYX (DYHKIMM, 3HaTh NIPOU3BOJHbIE 3/IEMEHTapHbIX (DYHKLIWM;

WCII0/Tb30BaTh T€OMeTPUUeCKU U (PU3NUeCKHil CMBIC/T TTPOU3BOJIHON 11
pelieHUs 3aia4. MHOXXeCTBa 1 JIOTUKaA:

CBOGO,Z[HO OrneprpoBaThb INOHATUAMMN. MHO>KeCTBO, onepanyru Ha/,
MHO>XeCTBdAMMU;
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WCII0/b30BaTh  TeOPETUKO-MHOKeCTBEHHBIM  arrapar [/l OINHCaHUs
peasibHBIX TIPOIIECCOB W SIBJIEHWM, TIPU peIlleHrWd 3afiaud W3 APYTUX yueOHbIX
TIpe/IMeTOB;

cBOOOZHO OTrepupoBaTh TTOHATUSIMU: ompejiesieHue, Teopema,
ypaBHEHHEC/IeICTBUe, CBOMCTBO MaTeMaTHYeCKOro O0OBbeKTa, [[0Ka3aTe/bCTBO,
paBHOCWJIbHbIE YPaBHEHUSI U HepaBEeHCTRBa.
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TEMATNYECKOE IVNTAHNPOBAHUE

10 KJIACC

Ne HaunmeHnoBanue KonanuectBo ITporpamMHoe cofep>xanrie | OCHOBHBIE BU/IbI [leSITeTbHOCTH

n/n pasfiesoB U TeM 4acoB 00yuarIMXCA

y4eQHOro mpegmera

MHO>XXeCTBO 24 MHoxecTBO, orepatuu Haj, VCrosib30BaTh
JeICTBUTE/IbHBIX MHO>KeCTBAMU U UX TeOPeTUKOMHO>XeCTBeHHbIN
yucel. cBolicTBa. [luarpaMmsbl arirapar JJist OrrMcaHusl Xoza
MHOrou/IeHsl. Ounepa — Benna. peleHns MaTeMaTU4eCKUX
ParjonanbHbIe [IprmeHeHue 3a/1a4, a TaKXKe peasibHbIX
ypaBHeHUs U TeOPeTUKOMHOXeCTBEHHOI'0 [IPOL[eCCOB U SIBJIEHUH.
HepaBeHCTBa. aririapara Jijisl peLieHust OrneprpoBaTh MOHATHUSIMU:
Cucremsl 3az1au. ParjonansHbie paLoHabHOe YUCJIO,
JTMHEWHBIX yricjia. OObIKHOBEHHbIE U |D@CKOHeUHast
ypaBHEHUM JecSITU4YHbIe 1poou, Tepro/[uJecKast poob,

MpOLIeHThI, 6eCKOHeUHbIe
repuoAnyecKre 1pobu.
[TpumeHeHue ipobeit 1
MPOLIEHTOB [i/I1 pelleHts
MPUK/Ia/HbIX 3a/au.
JleriCTBUTe/IbHBbIE YUCTIA.
PaivoHanbHbIE U
VppaLjOHa/IbHbIe UUCIa.
ApudmeTrueckre ornepaLuu
C JIeMiCTBUTETbHBIMU
yrcsaMu. Moayib
JeMCTBUTE/ILHOIO YMC/Ia U
ero CBOMCTBA.
[pubnKeHHBIE
BBIUKC/IEHUS], TTPaBUIIa
OKpYTJ/IeHus], TPUKUKA U
OLleHKa pe3yJbTara
BbIUMC/IeHU. OCHOBHBIE
MeTO/Ibl pellleHusI LiefbIX U
IPOOHO-palOHATBHBIX
ypaBHEHHI U HEepaBeHCTB.
MHorousieHbl OT OJIHOU
rnepeMeHHOM. [leneHve
MHOTOU/IeHa Ha MHOTO4/IeH
c ocraTtkoM. Teopema be3y.
MHorousieHs! C 1je/IbIMU
ko3¢ ¢urLenTamu. Teopema
Buerta. Pelienue cucrem
/TMHEeHbIX ypaBHEHUH.
Marpuiia cucteMsl
/TMHEeHbIX ypaBHEHUH.
Onpepenurenb MaTpULibl
2X2, ero reoMeTpu4eCcKum
CMBIC/T 1 CBOMCTBA;
BBIUKC/IEHUE ero 3HaueHus;
NpYMeHeHYe OTpeJe/nuTe s

MPOL{EHTBI;
VippaLjMOHa/IbHOE U
JleliCTBUTE/IbHOE YUCJIO;
MOZYJ/Ib JeICTBUTE/IbHOTO
4KCJIa; UCT0/Ib30BaTh 3TU
TIOHATHS [IPU IPOBe/IeHNN
pacCyXJeHuu u
Jl0Ka3aTesbCTB, IPUMEHSTh
Jpo0y U MPOLeHTHI 15t
pelleHus] IPUKJIaJHbIX
3a/ja4 U3 pa3/MYHbIX
oTpac/eu 3HaHWUU U
peasibHOM YKU3HU.
Vcrionb30BaTh
NpUO/IKEHHBIE
BBIUMC/IEHUS], TTPaBUIIa
OKpYTJIeHUs], IPUKUJKY U
OLIeHKY pe3yJ/ibTaTa
BbIUKC/IeHUN. [IpuMeHATH
pas/IMuHbIe METO/bI
pelleHus palMOHa/IbHBIX U
JpOOHOpaIMOHATEHBIX
ypPaBHEHHI; a TaK)Ke MeTO[
VHTEepPBAaJIOB Ji/Is1 PelleHUs
HepaBeHCTB. OrieprpoBaThb
MOHATUSAMUA MHOTOY/IEH OT
OJJHOU IepeMeHHOM, ero
KODHU; IPUMEHSATH Jle/IeHHe
MHOrou/IeHa Ha MHOTOU/IeH
C OCTaTKOM, TeopeMy besy u
Teopemy Bueta s
pelLeHus 3a/au.
OneprpoBaTthb NOHATUIMMU:
CUCTeMa JIMHEeUHBIX
ypaBHeHHWH, MaTpuLia,

oripeae/anuTe/ib MaTpULbIL.
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Ne HauMeHoBaHMe KosmuecTBo HpOl"paMMHOE coaep)xaHue OcCHOBHBIe BHU/ibI 1eATe/IbBHOCTH
n/n pa3fesioB U TeM 4acoB o0yuarmmxcs
y4eOHOro mpegMerTa
JJ1s1 pelleHNs] CUCTEMBI Vicnonb3oBaTh CBOMCTBA
TUHENHBIX YpaBHEHUH. onpejenuTesns 2 x 2 ass
PelieHune NnpuK/afHbIX BBIUMC/IEHUS] €r0 3HauUeHus,
3aJjau C TIOMOILIbIO CUCTEMbI [[IPUMEHSITh OMpeJe/TuTeNnd
TMHENHBIX ypaBHEHUN JJ1s1 PeLleHrsl CUCTeMbI
JTUHENHBIX ypaBHEHUH.
MopenvpoBaTh peasibHble
CUTYaL[1H C TTOMOLL[bIO
CUCTeMbl JIMHENHbIX
ypaBHEeHHUH, UCCe/loBaTh
MOCTPOEHHbIe MOJIeJIH C
MOMOILbIO0 MaTpUL] U
onpejenuTesneun,
VHTEePIIPeTUPOBaTh
MOJTyYeHHbIN pe3y/bTar
@yHKIMY U 12 dynKUWs, criocoObl 3aaHust OTIeprUpoBaTh MOHATUSMU:
rpauKu. dbyHkmK. B3aumMHO GbyHKIHS, CITOCO0bI 3a/1aHus
CreneHHas oOpaTHbIe QYHKIIH. GbyHKI[MM; B3aMHO
(hyHKLUS C LIeJTbIM Komro3uiusi hyHKLWN. obpatHbie GYHKINH,
roKasareseM I'paduk pyHKIIM. KOMIIO03ULUsST PYHKLIMH,
OneMeHTapHbIe rpadvk GyHKIMH, 0671aCTh

rpeoOpa3oBaHust rpaKoOB
byskiui. Obnactb
orpeie/ieHUs1 U MHOXEeCTBO
3HaueHu PpyHkiMu. Hynu
¢yskuuu. [IpoMexxyTKu
3HAKOITOCTOSAHCTBA. YeTHbIe
1 HeueTHbIe (PyHKLIUU.
[Tepuoanueckue QyHKIUH.
IIpomexxyTKU
MOHOTOHHOCTH (DYHKIUM.
MakcuMyMbl U MUHUMYMBI
dbynkiuu. Hanbosbitee u
HavMeHblllee 3HaueHue
(GYHKLMY Ha TIPOMEXKYTKe.
JIuHeliHasi, KBa/[paTUUHasi U
JIpoOHOIMHENHAsT (PYHKIIWM.
DJieMeHTapHOoe
vccieloBaHue U
MocTpoeHue rpaMKoB ITUX
dbyHkumii. CTerneHsb C 1e/biM
rokasaTesieM. buHom
HrtoToHa. CteneHHas
(GyHKI[US ¢ HAaTypaTbHBIM U
L1e/IbIM ToKa3areneM. Ee
CBOWCTBA U rpapuK
MOAXOASIIYI0 popMy
3aMu1CH JIeCTBUTE/IbHBIX
yrices Jjisl PelleHust
MpaKTUUeCKUX 3ajiau 1

oripejie/ieHUs1 U MHOXKEeCTBO
3HaueHUM PYHKI[UHU, HY/IH
(GYHKLIMH, TIPOMEXYTKH
3HAKOTIOCTOSIHCTBA;
JIMHelHasi, KBa/|paTUuHasi,
pOOHOMMHEeMHAs U
cTerneHHast QyHKLIMH.
BLIMOMHATE 3/1eMeHTapHbIe
npeoOpa3oBaHust rpaUKoOB
GbyHKUMA. 3HaTh U YMeTh
JI0Ka3bIBaTh UETHOCTb W/IH
HEeUeTHOCTb (PYHKI[WH,
MeproMIHOCTb (DYHKLIUH,
HaXO/IUTh POMEXYTKH
MOHOTOHHOCTH (DYHKLIMH,
MaKCHUMYMbl 1 MUHUMYMBI
¢byHKIMY, HauboJIbILIee U
HavIMeHbIllee 3HauUeHue
(GYHKLIMY Ha IPOMEXKYTKe.
®opMyJIMpOBaTh U
WITFOCTPUPOBATh
rpaduyecky CBONCTBa
JIMHEWHOM, KBa/IpaTUYHOU,
JPOOHO-TTMHEMHOM U
CTereHHON QyHKLMI.
BoipaxkaTh hopMyamMu
3aBUCUMOCTH MeXy
BeJIMYMHAMU. 3HaTh

orpeieJieHHe U CBOMCTBA
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Ne HauMeHoBaHMe KosmuecTBo HpOl"paMMHOE coaep)xaHue OcCHOBHBIe BHU/ibI 1eATe/IbBHOCTH
n/n pa3jesioB U TeM 4acos o0yuarmmxcs
y4eOHOro mpegMerTa
rpe/fCTaB/eHUsl JaHHbIX CTereHH C 1ieJIbIM
rokasareseM;
ApudmeTrueckuii 15 ApudmeTnueckuii KopeHb | @OpMY/IMPOBATH,
KOpeHb N-0M HaTypa/IbHOM CTeNeHU U ero [3aluchIBaTh B
CTereHHu. cBoicTBa. [Ipeobpa3oBaHust |[CUMBO/IMYECKOU hopme U
VppatrioHa/ibHble YKC/IOBBIX BbIPA)KEHU, MCTI0/Ib30BaTh CBOMCTBA
ypaBHEHUS cofiep>Kallux CTerneHu U KOPHSI N-O/ CTeIleHu 1S
KopHU. VppaijioHanbHble  peobpa3oBaHus
ypaBHeHUs1. OCHOBHbIE BbIpaKeHU. HaxonuTh
MeTO/Ibl pelleHus pelleHYsl UppaLMOHaTbHbIX
VppaLOHa/IbHbIX YPaBHEHUH C [TOMOLIBIO
ypaBHeHU. PaBHOCH/IbHBIE |paBHOCH/IBHBIX TIEPeX0/10B
repexo/ibl B pellieHU! WIN OCYLL|eCTBJISIS1 [IPOBEPKY
VppaLMOHa/IbHbIX KopHeil. CTpouTh rpaduk
ypaBHeHul. CBoMCTBa U (GyHKLUMU KOpPHS N-0M
rpadK KOpHsI N-0i CTereH! (CTereHn Kak 00paTHOU st
Kak (QYHKIMU 00paTHOM (YHKLIMM CTereHU C
CTeleHM C HaTypajbHbIM  |HaTypa/bHbIM MIOKa3aTeseM
rokasareseMm
[TokasaTenbHas 10 CreneHsb ¢ paijoHanbHbIM | POpMy/IMpOBaTh
byHKLYS. rokKasaTesieM 1 ee CBOMCTBA. |OTipeJiesieHre CTereH! C
[Tokasare/bHble ITokasarenbHas (GyHKLIYS, eepaljiOHa/IbHbIM
ypaBHEHUS CBOWCTBA U rpaduK. rokasaresieM. BbInonHATE
Vcronb3oBaHue rpadrika  nmpeoOpa3oBaHUs YMCIOBBIX
GyHKUMY 17151 pelleHust BbIPa)KEHUH, COJieprKall{ux
ypaBHeHUH. [ToKa3aTe/bHbIe |CTeNIeHH C paljiOHa/IbHbIM
ypaBHeHUs1. OCHOBHbIE roKa3aTesieM.
MeTO/bl pellleHus] Vicnionb3oBaTh LU(POBLIe
MoKa3aTe/IbHbIX YpPaBHEHUN |pecypChl
JJ1s1 IOCTPOeHHUs rpaduka
MoKa3aTe/bHON (PYHKLIMU U
V3y4eHUsl ee CBOWCTB.
Haxoputs perienvs
roKa3aTe/IbHbIX ypaBHEHUH
Jlorapugmuueckas 18 Jlorapugm umncna. Ceorictsa [laBaTh onpesienieHue
byHKLYS. norapugma. lecsiTuuHble U |oraprdma uucia;
Jlorapugmuueckue HaTypaJibHbIe JIorapu(MbL. |1eCITUUHOTO U
ypaBHEHUS [Tpeobpa3oBanue HaTypa/bHOro Joraprgma.
BbIpa)KeHUH, cofiep)Kaiiux |Mcrosib30BaTh CBOMCTBA
710rapuQmsl. norapupmMoB /st
Jlorapugmuueckast npeobpa3oBaHust
(byHKIUs, ee CBOMCTBA U forapumMuuecKux

rpaduk. Vcrions3oBaHue
rpadvika QyHKLUU JJis
pellleHus1 ypaBHEHUM.
Jlorapudmuueckue
ypaBHeHHs1. OCHOBHbIE
MeTO/ibl pelleHus
norapuMUUecKrux
ypaBHeHU. PaBHOCH/IbHBIE

BbIpa)keHui. CTPOUTH
rpaduk jsiorapupmuueckoi
¢byHKLMY KaK 0OpaTHOM K
TroKasaTebHOU 1
VICTI0JIb30BaTh CBOMCTBA
norapuMuueckoi
byHKUMY 7151 peltieHust

3ama4. Haxoquts pelieHus
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Ne HauMeHoBaHMe KosmuecTBo HpOl"paMMHOE coaep)xaHue OcCHOBHBIe BHU/ibI 1eATe/IbBHOCTH
n/n pa3jesioB U TeM 4acos o0yuarmmxcs
y4eOHOro mpegMerTa
repexo/ibl B pellieHUH JorapupmMUUecKux
norapuhMuyecKux ypaBHEHUH C TTIOMOII[bIO
ypaBHeHUMH PaBHOCUJIBHBIX [1€PEeX0/I0B
WU OCYLLECTBIISISI IPOBEPKY
KOpHeNl
‘TpuroHomeTpuueck 22 CuHyc, KOCUHYC, TaHreHC U [laBaThb orpeie/ieHus
Ve BbIpaKeHus 1 KOTaHTeHC YU CJIOBOTO CUHYyCa, KOCUHYCa, TaHTeHCa
ypaBHEHUs aprymeHTa. ApKCHHYC, Y KOTaHI'eHCa YMCI0BOr0
apKKOCHHYC M apKTaHI'eHC |apryMeHTa; a TaKkXe
YMCJIOBOIO apryMeHTa. apKCHHYCa, apKKOCHHYyCa U
TpuroHomeTpuueckas apKTaHreHca urc/a.
OKPY’KHOCTb, onipeZiesieHlie [IpuMeHsITb OCHOBHBbIE
TPUTOHOMETPUUECKHX TPUTOHOMEeTpUUeCKHe
(GyHKUMK UKCI0BOTO bopmy bl A5t
aprymeHTa. OCHOBHbIE npeobpa3oBaHust
TPUTOHOMEeTpUYECKHe TPUTOHOMETPUUYECKUX
dbopmybl. [Tpeobpa3oBaHue BeIpaKeHU. [TpUMeHATh
TPUTOHOMETPUYECKUX (bopMybl TPUTOHOMETPUU
BbIpaKeHMil. PelieHue JJ1s1 pellieHrs OCHOBHBIX
TPUTOHOMETPUYECKUX TUIIOB TPUTOHOMETPHUYECKUX
ypaBHeHUH ypaBHEHUM
[TocnenoBarenbHOC 10 [TocnemoBaTenbHOCTH, OneprpoBaTh NOHATUSIMHU:
TH U TIPOTPeCccru crioco0Obl 3aiaHus Moc/ieZloBaTeIbHOCTb,
rocJieZjloBaTe/IbHOCTEH. crioco0bl 3afaHus
MeTtoz MaTeMaThueCKou Moc/ieJ0BaTe/TIbHOCTEw;
VHAYKUUW. MOHOTOHHBIE U MOHOTOHHBIE U
OorpaHUueHHbIe orpaHUYeHHbIe
10C/1e[j0BaTe/IbHOCTH. M0C/ieZloBaTe/IbHOCTHY;
Vcropusa ananusa 1CCJIe0BATh

6eCKOHEYHO MaJlbIX.
ApudmeTnueckas u
reoMeTpuyecKast
rporpeccuu. beckoHeuHo
yObIBaroII[ast
reoMeTpUyecKas
riporpeccusi. Cymma
OeckoHEUHO yObIBaroIL[ei
reoMeTpUUecKou
rporpeccuu. JInHenHbIN 1
5KCIOHeHIIMaIbHbIN POCT.
Uucsio e. opmyiia
CJIOXKHBIX ITPOLIEHTOB.
Vcrionb3oBaHue Nporpeccuu
[J1s1 pellleHUs] peaslbHbIX
3a/,a4 NPUKJ/IaHOTO
xapakrepa lcrosnb3oBarh
MPOrpeCcCyy /ISl pelleHust
3a7,a4 NPUKJIaHOTO
xapakTtep. [IpyuMeHATH

bopMyy C/I0KHBIX

Moc/1eloBaTeIbHOCTH Ha
MOHOTOHHOCTbD U
OrpaHW4yeHHOCTb. [Tosyuatsb
npe/icTaB/ieHre 00
OCHOBHBIX U/lesiX aHa/M3a
HeckoHeuHO MasbIX. [laBaTh
orpefiesieHue
aprpMeTUUeCKon 1
reoMeTpuyUecKoi
rporpeccuu. /lokassiBaTb
CBOMCTBa apudMeTHUeCKOU
Y TeOMeTPHUYEeCKOH
MpOrpeccyy, HaXOJUThb
CYMMY UJIEHOB TIPOTPECCHH,
a Tak)ke CYMMY UJIeHOB
OeckoHeuHO yObIBaroIeit
reoMeTpuyUecKoi
TIPOrPeCcCH.
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Ne HauMeHoBaHMe KosmuecTBo HpOl"paMMHOE coaep)xaHue OcCHOBHBIe BHU/ibI 1eATe/IbBHOCTH
n/n pa3jesioB U TeM 4acos o0yuarmmxcs
y4eOHOro mpegMerTa
MPOLIEHTOB Ji/Is1 peLleHs
3a/lau U3 peasbHOU
MPaKTUKHU
HernpepbiBHbIe 20 HenpepsiBHble PyHKLMU 1 |OnieprpoBaTh MOHATUSMHU:
byHKLMH. 1x cBOMCTBa. Touka (GbyHKLIMS HernpepbIBHAsI Ha
[Tpou3BosHas pa3pbiBa. ACUMIITOTEI OTpe3Ke, TOUKa pa3phbiBa
rpauKoB (DYHKIIMA. GyHKLMM, aCUMITTOTa
CroiicTBa GyHKUMN rpaduka QyHKLUU.
HerpepbIBHbIX Ha oTpe3ke. |[IpuMeHSITH CBOMCTBa
Meto/ UHTepBasoB 1S HerpepbIBHbIX QYHKIMIA 17151
pellieHus1 HepaBeHCTB. pelLieHus 3a/au.
ITprMmeHeHre CBOUCTB OrnepupoBarth MOHATUAMMU:
HerpepbIBHBIX GYHKLIWN [i/1s1TiepBasi U BTopast
pelieHus 3a7au. [lepBasi i |mpou3BoOJHbIE PYHKLMY;
BTOpasi ITPOU3BO/IHbIE MOHUMAaTh (PU3MUYeCKui U
¢byskuuu. OnipesienieHne,  reoMeTpUYeCKUN CMbIC/T
reoMeTpUUeCKUi U MPOU3BO/IHOM; 3aTTMChIBATh
bu3nuecKnii CMbICT ypaBHEHHE KacaTe/IbHOM.
MPOU3BOJHON. YpaBHeHUe |BBIUMC/IATH TPOU3BOHBIE
KacaTe/IbHOW K ITpaUKy CYMMBI, IPOU3Be/|eHUS,
¢dbyHkumu. [Tpou3BojHbIE  YACTHOTO U CJIOXKHOU
3/IeMeHTapHbIX QYHKUWK.  |(QyHKLuKU. V3yuaTh
ITpou3BogHasi CyMMBlI, MpPOM3BOJHbIE
MPOM3Be/IeHNs], UaCTHOTO U [3/IeMEeHTapHBIX (PYHKLMIA.
KOMIO3ULMU (QYHKLIUM M crionb30BaTh
reoMeTpUUYeCKU U
(bur3uUecKuii CMbIC/
MPOU3BOJHOMU [I/1s1 peLleHust
3a/a4
[ToBTOpEHME, 5 OcHoBHble OHATHSA Kypca [IpyMeHATb OCHOBHBIE
000011eHue, anreOppI ¥ Hauasl TIOHATHS Kypca anrebpbl v
CcUCTeMaTH3aLys MaTeMaTUUeCKOro aHa/iv3a Haydajl MaTeMaTh4yecKoro
3HaHUI 10 knacca, 06001IeHre U1 |aHa/IM3a [i7Isl PellieHns 3aau
cuCTeMaTu3alys 3HaHUM U3 peaslbHOM )KU3HHU U
JPYTUX IIKOJIbHBIX
rpeMeTOB
HToro no pasaeny 136
OBIIIEE 136
KOJ/JIMYECTBO
YACOB IIO
IMPOI'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEUEHUE OBPA30BATE/IHLHOI'O
IMIPOIIECCA

1. YuebHuk 1o mipegmMeTy «Asirebpa ¥ Hauasla MaTeMaTHUeCKOTO aHa/IH3a»,
BKJIFOUEHHBIN B (efiepasibHbIN TiepeueHb yueOHUKOB (PITY).

2. DnekTpoHHble oOpa3oBaTenbHbie pecypcbl PI'UC «Mos 1IKO/Ia»,
bubmoTeka mudpoBoro obpazoBarensHoro KoHteHTa (LJOK).

3. JyujakTuyeckrie U KOHTPOJIbHO-M3MepUTe/IbHble MaTeprallbl.

httns://m.edsoo.ru
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