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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbI Kypc «Anrebpa ¥ Hayaja MaTeMaTUUeCKOTO aHau3a» SIB/SeTCs
OJHUM W3 Haubosiee 3HAUMMBIX B MpOrpaMMe cpefHero oOirero obGpa3oBaHus,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrieunMBaeT WHCTPYMeHTaabHYI 0a3y s
M3yueHUs] BCeX eCTeCTBEHHO-HayYHbIX KYPCOB, a C APYTrOM CTOPOHBI, POpPMUPYET
noruyeckoe U abCTpakTHOe MbIllJIeHHe 00yuaroIIixcsi Ha ypOBHe, He0OX0IUMOM
JJisT OCBOoeHHs1 MHGOPMaTHKH, 00111eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U APYTUX
AUCLUIUIMH. B paMkax AaHHOTO yueGHOro Kypca oOyuaroluecsi OBJafleBarOT
YVHUBEPCAJbHBIM SI3bIKOM COBDEMEHHOM HayKHu, KoTopasi (opMy/aupyeT CBOU
[OCTW)KEeHHs] B MaTeMaTU4eCcKou (popme.

YuebHBIN Kypc anreOpbl ¥ Hadajq MaTeMaTUUeCKOTO aHa/iv3a 3aK/a/bIBaeT
OCHOBY i YCIIeIIHOTO OBJlaZieHUsl 3aKoHaMu (U3WKWA, XUMUH, OHOJIOTHH,
TIOHUMaHUsI OCHOBHBIX TeH/IEHIVM pa3BUTHSI SKOHOMUKH U 00I1IeCTBEHHOM >KU3HHY,
MO3BOJISIeT OPUEHTUPOBATbCS B COBPEMEHHBIX LIM(PPOBBIX U KOMITbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/Is AajbHeliero obpa3oBaHus U B
TIOBCe/IHEBHOM >KW3HU. B TO ke Bpemsi oBjiaZieHWe abOCTPaKTHBIMU U JIOTUUECKU
CTPOTUMM KOHCTPYKLUSIMH anrebpbl M MaTeMaTHMUeCKOro aHajM3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEPHOCTH, O0OCHOBBIBaTh WCTUHHOCTb, [OKa3bIBaTh
YTBEP)KAEHUs C TIOMOILBI0 WHAYKIMA U pacCyKAaThb AeAyKTUBHO, WCIOJb30BaTh
000011leHe W KOHKpeTH3al[di0, abcTparupoBaHWe W aHa/loOruio, (GopMUpyeT
KpeaTHBHOe U KPUTHUECKOe MBbIILIIeHHe.

B xoze u3yueHus yueOHOro Kypca «Asrebpa ¥ Hadaja MaTeMaTHUeCKOTO
aHa/iM3a» 0Oydaroiyecs: TO/y4al0T HOBBIM OMbBIT PelleHus] TIPUKIAJHBIX 3a/ad,
CaMOCTOSITeJTbHOTO TIOCTPOeHUs] MaTeMaTHyeCKUX Mo/jiefield peasibHbIX CUTYal[ui,
WHTEpTpeTaliud  TIOJyYeHHbIX  pellleHWd, 3HaKOMSATCA C  TIpUMepaMu
MaTeMaTHUeCKWX 3aKOHOMEepHOCTeli B TIpUpOZie, Hayke U UCKYyCCTBe, C
BBI/IAIOL[MUCS] MaTeMaTUUeCKUMH OTKPBITUSIMUA U WX aBTOPAMHU.

YuebHbIli Kypc 00/1aZiaeT 3HAUWTE/NbHBIM BOCIUATATEbHBIM TOTEHI[Ha/IOM,
KOTODbIM peanu3yeTcsi Kak uyepe3 yueOHBI Marepuasn, CIIOCOOCTBYIOIIUNA
(bopMHpOBaHMIO HAayuHOTO MUPOBO33DEHUs, TaK W uepe3 CrelUPUKy yueOHOMI
JesiTe/IbHOCTHA,  TpeOyrolljell  TPO/IO/DKUTE/IbHOM — KOHI[eHTpAal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, ~aKKypaTHOCTH U  OTBETCTBEHHOCTH 3a  TOJIyUYeHHBIN
pe3y/bTar.

B ocHoBe Meroauku oOyueHus anrebpe M HauajaM MaTeMaTHUUeCKOTro
aHa/IM3a JIEKUT AesITe/TbHOCTHBIN MPUHIUI 00yUueHwUs.

B crpykrype yuebHOro Kkypca «Asrebpa W Hadala MaTeMaTHUECKOTO
aHa/M3a» BblJIe/IeHbl CIeIVIOIINe CojiepKaTeTbHO-MeToinueckre TUHUA: «Yucia
W BBIUMC/IeHUs», «PYHKIMY U TpadUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKOr0 aHaiu3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHbIE



cojiepKaTe/IbHO-MeTOANUeCKe JIMHAMA W3y4YaloTCsd Ha TPOTSDKeHWW [BYX JieT
oOyueHMs: Ha ypoBHe cpejaHero o0Iero oOpa3oBaHUs, €CTeCTBEHHO [IOTIOJIHSISI
ApyT Apyra W TOCTeTeHHO HAChII[asiCh HOBBIMK TeMaMHU W pa3sziesiaMH. JlaHHBINA
yueOHBI KypC $IBISIeTCS WHTerpaTUBHBIM, TIOCKOJBKY 0ObeAuHsieT B cebe
cofiep)kaHue HeCKOJIbKMX MaTeMaTHUUeCKUX [AWCLWIIINH, TakKuX Kak anrebpa,
TPUTOHOMETpHs, MaTeMaTUueCKWi aHa/ii3, TeOpHsi MHOKeCTB, MaTeMaThyeckKas
noruka u gapyrue. [Io mMepe Toro kKak oOyuaroljuecsi OB/ajieBalOT BCE Oosiee
[IMPOKUM MaTeMaTUUeCKUM arfapaToM, y HUX T0C/e/joBaTe/lbHO (opMupyeTcs 1
COBEpIIIEHCTBYeTCSI yMeHHe CTPOMTh MaTeMaTHUeCcKyl0 Mojieflb peaybHOU
CUTYyal[uH, IPUMEHSITh 3HaHUSI, MOTyYeHHbIe MPY M3yueHrur yueOHOro Kypca, AJis
pelleHrs] CaMOCTOSTE/IbHO C(POPMY/IMPOBAaHHOM MaTeMaTHYeCKOU 3a/lauu, a 3aTeM
WHTEPIPeTUPOBATh CBOU OTBeT.

Copep>kaTe/lbHO-MeTouuecKass JMHUS «YKcaa U BbIUKMC/IEHMs» 3aBepliaeT
cdbopMrpOBaHre HaBLIKOB MCIO/Ib30BaHUs /IeCTBUTEbHBIX UnCesl, KOTopoe ObLIo
HauaTO Ha YPOBHE OCHOBHOTO 0011iero obpa3oBaHusi. Ha ypoBHe cpeiHero o6iiero
obpa3oBanusi ocoboe BHUMaHHe yaensieTcss  (OPMHUPOBAHUIO  HABLIKOB
pallOHA/TbHBIX BBIUMC/IEHWM, BK/IIOYAIOIIUX B Cebs MCIOMb30BaHWe DPa3TAYHBIX
dbopM 3amvcy uyKcia, yMeHUe [efiaTh MPUKUJKY, BBIOMHATb TPUOIKEHHbIE
BBIUMCJIEHUS], OL[€HMBATh UMCJ/IOBbIE BbIpaXeHHs, paboTaTh C MaTeMaTH4eCKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarol[UMCSI MHOXXeCTBa HaTypajbHbIX, LeJbIX,
pallMOHA/NbHLIX YW JEeUCTBUTENBHBIX  UHMCe/l  JIOTIONHSIOTCS ~ MHOXKeCTBOM
KOMIUVIEKCHBIX 4HMCe/l. B  KaXAoM U3 3TUX MHOXKeCTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIe eMy creluduueckde 3aJaud U oOMepaluu: JejieHde Halleso,
OrepupoBaHUe OCTAaTKaMM Ha MHOJKECTBe IieJibIX uuces, 0coOble CBOMCTBa
pallMOHa/IbHBIX U UPPALIMOHA/IBHBIX UHCesl, apupMeTUuecKre oreparjydy, a TakxkKe
M3B/ledeHre KOPHSI HaTypajbHOW CTeleHH Ha MHO)KeCTBe KOMIIIEKCHBIX YMCell.
Bnaroyjapst moc/iefioBaTe/IbHOMY pacCIIMPEHHI0 Kpyra MCIIO/Ib3YeMbIX YHCeT |
3HAKOMCTBY C BO3MOJ>KHOCTSIMU WX TIPUMEHeHHs [ijisi PellleHusi pa3/nyHbIX 3a/ay
dbopmMupyeTcsi TIpeJiCTaB/ieHe O eJUHCTBE MAaTeMaTUKU KaK HayKu U eé pO/u B
TIOCTPOEHHH Mo/jiefiel peasibHOTO MHpa, IIMPOKO HCI0JIB3YIOTCsA 00001ijeHre U
KOHKDeTH3al[Hsl.

JIvHusi «YpaBHEHUS] M HEPABEHCTBA» pPeajM3yeTcsl Ha TPOTSHKEHHU BCETO
oOyueHMs] Ha YpOBHe cpefHero o0mero o0Opa3oBaHHsA, ITOCKONBKY B KaXKIOM
pa3zesie Ilporpammbl TIpelyCMOTDPEHO pellleHre COOTBeTCTBYHOIIMX 3azau. B
pe3y/nbraTte OO0ydYarol[uecss OB/AJeBalOT pa3/IMUHBIMU MeTOJaMH  pelleHus
pallMOHANbHBIX, HpPpAlMOHA/IbHBIX, TIOKa3aTe/bHbIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YypaBHEHHWM, HepaBeHCTB U CHUCTeM, a TakKe 3a/ay,
coJiepKallux TMapameTphl. [losmyueHHble yMeHMS IIMPOKO WCIIOIb3YHOTCS TIpU
VCCIeIOBaHUU (DYHKLIMA C MOMOLbIO TTPOU3BOJHOMW, MPU PELeHUH TPUKIaJHbIX



3a/]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEeHBIINX 3HaUeHH! (yHKIUH.
HaHHasi cofiep>KaTenbHasi TMHUS BK/IOYaeT B cebsi Takke (popMUpOBaHUe yMeHUM
BBIMIOJIHATL ~ pacuéTel 10  ¢dopMmynaM, Tmpeobpa3oBaHusi  pal[MOHAJIbHBIX,
VppaLMOHA/IbHbIX U TPUTOHOMETPUUECKUX BBbIPaXKEHWI, a TakKXe BbIPa’KeHHUH,
coJiepKallux CcTereHW W JiorapudMmbl. Biarogaps u3ydeHuro anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  A/IFOPUTMHUYECKOTO U
abCTpPaKTHOTO MbIlIeHHsI 00yuarouxcsi, (POPMUPYIOTCSI HaBbIKK [1eyKTUBHbIX
paccyxzaeHuid, paboTbl €  CUMBOJBbHBIMU  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMMOCTell B BHJe PaBeHCTB W HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHblIe HWHCTPYMEHTbI [Jisl pelleHus] TIPaKTUYeCKUX |
eCTeCTBEHHO-HAayUHbIX 3a/au, HarJsJHO JEeMOHCTPUPYeT CBOM BO3MOKHOCTU Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYyHKIMM HW  TpaduKH» TEeCHO
rieperyieTaeTcss C APYTMMU JIMHUSIMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMbIC/Ie 3aIaéT MOoC/e/l0BaTe/IbHOCTh M3yUeHHWsl MaTepuasna. V3yueHue CTereHHOM,
TM0Ka3aTe/IbHOM, JIOrapu()mMmruyecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpadukoB, UCTONb30BaHUe (MYHKIUN [ pellieHus 3a/ay U3 APYTruX yueOHbIX
TpeIMETOB U peasibHOM XKM3HU TeCHO CBSI3aHO KaK C MaTeMaTU4eCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm OoJibllloe BHUMaHUe
yaensiercss ()OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMyIaMU 3aBUCHMOCTU MeEXIy
pa3/IMUHbIMKA BeMYUHAMM, HCC/Ae[0BaTh IOyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cojiepKaTe/bHOM JIMHUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBLIKOB, TIO3BOJIIOIIMX BbIpaKaThb 3aBUCUMOCTH MeXAy BeJWYMHaM{ B
pa3/iMuyHOM (popMe: aHAIMTUUEeCKOM, rpauueckor U cioBecHou. Ero usyueHue
CrIocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eH1I0 ¥ KOHKPEeTH3alluH, UCTI0/Ib30BaHHIO aHAJIOTHH.

CopepxarenbHasi MHUS «Hauasa MareMaTHMUeCcKOro aHajau3a» T03BOJIsSeT
CYLLeCTBEHHO pacIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajady,
JOCTYTHBIX 00YYarIIUMCs, TaK KaK Y HHUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpadvKi CJIOKHBIX (YHKLWN, OIpeAensiTh WX HauOOJbIIMe U HaWMeHbIIIHe
3HaueHUsl, BBIYUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLeccoB. [laHHasi cojeprkaTesibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojie/iell peabHbIX CUTyalui,
MO3BOJISIET HaXO[WThb Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHUCJe
CoLManbHO-9KOHOMUYECKHX, 3aZlauax. 3HaKOMCTBO C OCHOBaMH MaTeMaTH4yecKoro
aHajM3a CrocoOCTBYeT pa3BUTHIO abCTPAKTHOTO, (OpPMaIbHO-IOTUUYECKOTO U
KPeaTHMBHOI'O0 MbIIIIeHUs], (POPMHUPOBAHUIO yMEHUI pacro3HaBaTh TPOSIBIEHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHUKe M MCKyccTBe. OOyuyaromuecs y3HalOT O



BBIIAIOLUXCS pe3y/ibTaTaX, IOMyYeHHbIX B XO/leé pa3BUTHUS MaTeMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

Copep>kaTelbHO-MeTOfUUecKas IMHUSA «MHOXeCTBa M JIOTHKa» BKJIIOUAeT B
cebss 37eMeHTbl TeOpWHd MHOKECTB W MaTeMaTHUyeCKoW JIOTMKU. TeopeTHKo-
MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHUs] POHU3BIBAIOT BeCh KYPC IIKOIBHOW MaTeMaTUKH
W TipejjaratoT Haubosiee yHMBepCaabHBIA $3bIK, OOBeAVHSIIOMIUIA BCe pa3fiesibl
MaTeMaTUKH W €€ TPWIOKEHWM, OHH CBSI3bIBAIOT pa3Hble MaTeMaTHUyecKHue
JUCIUIUIMHBI W WX TIPUIOKEHWs B eAWHoe 1esoe. [lo3TOMy Ba)kKHO [aTh
BO3MOXXHOCTh 00y4YaroIlleMycsi TIOHUMaThb TeOPeTUKO-MHOKECTBEHHBIA  SI3bIK
COBpeMeHHOW MaTeMaTHWKU W MCTI0Jb30BaTh €ro /sl BbIDA)KEHUSI CBOMX MBICTIEM.
NIpyruM BaKHBIM TIPU3HAKOM MaTeMaTHMKW KaK HayKW CjefyeT IIPU3HaTh
CBOMCTBEHHYIO el CTpOTrOCTh OOOCHOBAaHMM U Cje/loBaHHE ONpe/eIEHHBIM
NpaBWiaM  TIOCTPOeHHWsS  JI0Ka3aTe/JbCTB.  3HAKOMCTBO C  3/IeMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
o0y4aroIuxcs, Mo3B0OJIsieT UM CTPOUTb CBOM PACcCY KJeHHUSI Ha OCHOBE JIOTMUeCKUX
1ipaBwI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

Copepxanue HUU «CiyuaiiHible COOBITHSI W BEPOSTHOCTU»  CITY>KUT
OCHOBOM /11 (pOpMUpOBaHUS TIpeJCTaB/ieHUM O pacripefie/ieHuH BepOSTHOCTeM
MEX/y 3HAUeHUsSMU CTyYalHBIX BEJIMUMH, a TAaK)Ke 3Ta JIMHHUS HeoOXoauMa Kak
6a3a i1 u3yueHUWs 3akoHa OosbIMX uucen — (GyHJAMEHTaJbHOTO 3aKOHa,
JNEeNCTBYIOI[eTO B TIpUpoJe U 00IIecTBe U WMEIIIero MaTeMaTHYecKyro
dopmammzaiuro. Cam 3aKOH OOJIBIIMX YMCesT TpeJjiaraeTcss B 03HaKOMUTE/IbHOM
dbopme c MUHUMA/IbHBIM MCII0/Ib30BaHHMEM MaTeMaTHuecKoro dhopmasu3ma.

Tembl, CBSiI3aHHble C  HENPEPBIBHBIMH  C/yUYalilHBIMA  BeJTMUMHAMH,
aKL[eHTUPYIOT BHUMaHHWe IITKOJbHUKOB HAa OINMWCAHUW W U3YUYeHWM CIydaiiHBIX
SIBJIEHUI C TIOMOII[bI0 HeTpepbIBHbIX (PyHKLMA. OCHOBHOe BHUMaHHUe Y/eJseTcs
1O0Ka3aTe/IbHOMy W HOPMa/IbHOMY pacripefie/ieHusM, TIPU 3TOM TIpeArio/iaraeTcs
03HAaKOMWTE/IbHOEe U3yueHWe MaTeprana 0e3 /I0Ka3aTenbCTB IPUMEHSIeMbIX
¢dakToB.

B yuebHoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMaTHUYeCKOr0 MO/Ie/TMPOBAHUS, KOTOpbIe IPU3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHHWIO HABLIKOB TIOCTPOEHUsI MO/ieield  peabHbIX
CUTYyal[ii, WCCeJOBaHUSI 3THUX MOJe/iell C TIOMOIIbIO arrapaTa anredpbl U
MaTeMaTUueCKOTr0 aHa/in3a, WHTepIipeTalyyd TI0/yueHHBbIX pe3y/bTaToB. Takue
3a/]aHUs BIUIETEHBI B KaXK/IbIM U3 pa3/|e/IoB ITPOrPaMMbI, TTOCKOJIbKY BeChb MaTepHal
yueOHOro Kypca ITUPOKO HCIOb3yeTCs [JJisl pelleHus TPUKIaJHbIX 3ajadu. [Tpu
pellleHWW  peaslbHbIX  TPAaKTUUYeCKUX  3aj@aud  oOydvaromiuecs  pa3BUBAIOT
Hab/t0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh  aHAJOrHio, 00001aTh W KOHKPeTU3UpPOBaTh  MpobsieMy.



HesitenbHOCTb 1O ()OPMUPOBAHUIO HABBIKOB pellleHUs] TPUKIAJHBIX 3a/au
OpraHu3yeTcsi B Tpoliecce M3yueHHs] BceX TeM yuyeOHOro kypca «Asrebpa u
Hayasla MaTeMaTHYeCKOro aHaIm3a».

Ha wu3yueHne yuebHOTO Kypca «Anrebpa W Hauala MaTeMaTAYeCKOTO
aHanm3a» otBogutcsa 388 vacos: B 10 kacce — 194 yaca (6 yacoB B HeZiento), B 11
Ksacce — 194 yaca (6 yacoB B HeZieJi0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjponanbHble uncsia. OObIKHOBEHHBIE W JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble TiepuoAnUeckue apobu. [IpuMeHeHue Apobeil W MPOLIEHTOB [Jis
pelleHus TIPUK/IaZHbIX 33/lau U3 Pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuTeNbHbIE uWcC/la. PallOHa/lbHble W UWppalMOHa/IbHbIE YHC/Ia.
Apudmetvueckre  omnepalud € JIeICTBUTENbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UMC/Ia U ero cBoWcTBa. [IpubmikéHHBIE BHIUMC/IEHUS, TIpaBU/Ia
OKpYTJIeHHs], IPUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CreneHb C UenbIiM T1OKasareneM. buHoM HbroToHa. Kcrnosb3oBaHue
Mo/IXO0/siiileld popMbl 3aruCU 1eCTBUTE/IbHBIX UKCesT [J1s pellieHrsl MPaKTUueCKuX
3a/lau Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTRa.

CreneHb C palMOHA/JbHBIM TOKa3aTesleM U eé CBOMCTBA, CTeleHb C
JIeCTBUTEILHBIM [OKa3aTesieM.

Jlorapudm umcna. CaoiictBa snorapudma. JlecsiTuuHble W HaTypasibHbIE
JIOTapyU(pMBbI.

CUHYC, KOCUHYC, TaHIe€HC, KOTAHTeHC UHCJIO0BOTO aprymeHTa. APKCHHYC,
APKKOCUHYC U apKTaHT'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

To)kgecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHUsA. YPaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUsI U YpaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcHOBHbIE MeTO/IbI pellieHus 1e/TbIX U POOHO-paljoHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrowieHbel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOrousjieHa Ha
MHOTOWwIeH ¢ ocratkoM. Teopema be3dy. MHorouieHsl C  Le/bIMU
ko3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHus YMC/IOBBIX BhIPAKEHUH, COiepyKallluX CTeleH: U KOPHHU.

WppaioHanbHble ypaBHEHUS. OcHOBHBbIE MEeTO/bI peleHus
VppalMoHabHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bl PELIeHUs] MOKa3aTeIbHbIX

yPaBHEHUM.

[Tpeobpa3oBaHyie BbIpaXkKeHU, Co/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBbIE MeTO/IbI pelLueHust
norapubMHUUeCcKUX ypaBHeHUM.

OcHoOBHBIE TPUTOHOMeTpUyecKue hopMy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIDA)KeHU. PellileHre TPUrOHOMETPUUECKUX YPaBHEHUM.



Pelienne cucrtem JIMHEUHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpepenuTens MaTpulibl 2X2, €ro reoOMeTPUYeCKUHW CMBICT U
CBOMCTBA, BbIUMC/IEHUE €ro 3HaueHusl, IPUMEHeHNe OMpeJeuTe s [Jis PeLleHus
CUCTEMBI JIMHEWHBbIX YypaBHeHWW. PellleHrWe NpUK/IaJHBIX 3a7auy C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX YypaBHeHWW. VcciemoBaHue TIOCTPOEHHOM MOZENU C
TOMOLLbIO MaTPHLL U OTIpe/ie/TUTesIen.

[TocTpoeHve MareMaTUUeCKUX MOJeJed peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUIl W HepaBeHCTB. [IpyMeHeHHe ypaBHEHWI U HEPaBEHCTB K peIeHHIO
MaTeMaTUUeCKUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U pealbHOU
YKU3HU.

DyHKIMU ¥ rpadukn

dyHKIMs, crocobbl 3afaHus (yHKIUW. B3auMHO oOparHble (YHKIU.
Kommosuruss pyskuumii. I'paduk ¢yHKOMM. SnemeHTapHble Tpeobpa3oBaHUs
rpadrKoB QyHKILIMA.

Ob6snacThb ompejiesieHHss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKiuu.
[TpoMeXXyTKU 3HAKOMOCTOSTHCTBA. YETHBIe U HeuéTHble PyHKLMU. [lepuoguueckue
bynkuyu. TIpoMeXyTKM MOHOTOHHOCTH (PYHKI[MUM. MaKCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbosibiliee v HaiMeHblllee 3HaUeHUsT (PYHKLIMK Ha TIPOMEXKYTKe.

JIuHeliHasi, KBa/lpaTUuHasi W APOOHO-TMHeMHass (yHKIUWA. DJjieMeHTapHoe
VICC/IeIOBaHKe U NTOCTPOeHre UX rparKoB.

CrerneHHas (yHKLIUS C HaTypaJbHBIM U 1ieJIbIM MOKa3aTesieM. Eé cBolicTBa U
rpaduk. CBoicTBa ¥ TrpaduK KOpHA N-OM CTereHHW Kak (yHKOMM oOpaTHOM
CTENeHM C HaTypasbHbIM [TOKa3aTesieM.

[Toka3zaTesnbHass M jorapupmuueckass (yHKLMH, UX CBOMCTBA U Tpa(UKH.
Wcrnionb3oBanve rpadukoB hyHKLWM [71s1 pellieHrsl ypaBHeHUH.

TpuroHomeTpruueckass OKPY)KHOCTb, OIpe/ieJieHre TPUrOHOMEeTPUYEeCKUX
(yHKIMI YMCIOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHBIX I[poLieccax W SBIEHUSIX.
['pacduiky peasnbHBIX 3aBUCUMOCTEM.

Hauasa MaTeMaTHU4eCKOro aHa/Iu3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/laHUsl TOC/Ae/0BaTelbHOCTeN. MeTo[
MaTemMaTUuecKoin WHYKIUH. MOHOTOHHbBIE u orpaHuYeHHbIe
1oc/ie/oBaTelbHOCTU. VICTOpYsT BO3HMKHOBEHHsSI MaTeMaTUUeCKOro aHaau3a Kak
aHa/M3a 6eCKOHeUYHO MaJbiX.

ApudmeTrueckasi U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBaroIllell reoMeTpuyecKoi
rporpeccuy. JIMHeMHbIU U SKCITOHEeHLIUAIbHBIU pOoCT. Ynciio e. @opMyJia C/I0>KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuu [Jisd  pelleHusi peanbHbIX —3ajay
MIPUK/IAJHOTrO XapakTepa.



HeripepbiBHble (YHKIMA M UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB (yHKumi. CBolcTBa (PYHKLMU HeIpepbiBHBIX Ha OTpe3ke. MeTto
VHTEpPBAJIOB /[iji pelleHus HepaBeHCTB. [IprMeHeHHe CBOMCTB HeIpephIBHBIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpour3BoHble QyHKIMKU. OnpesiesieHre, reOMeTpUYeCcKuid U
(bU3MUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHON K rpadyKy QyHKLIMM.

[Tpou3BogHble  3/eMeHTapHbIX  ¢GyHKOMM.  [Ipou3BogHasi  CyMMBl,
MIPOM3Be/IeHNs], YaCTHOTO Y KOMITO3ULIMU (PYHKLIUM.

MHo)xecTBa M JIOTUKaA

MHOXeCcTBO, oOmepaluv HaJ, MHOXEeCTBaMM W HX CBOMCTBa. JluMarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara JJis
OTMCaHUsl peasbHbIX TPOLIECCOB M $SIBJIEHWM, TIPU peLleHUM 3aJau U3 JIpYrux
yueOHBIX ITpeIMEeTOB.

OnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCKOro OObeKTa, CiieJ[CTBUe,
[10Ka3aTe/ibCTBO, PABHOCU/IbHBIE YDaBHEHUS.

[lpencraBieHre JAHHBIX C TIOMOIMIbIO Tabsul, W guarpamMm. CpegHee
apudMeTHUecKoe, MeJuaHa, HauOosblllee W HaVMeHbIllee 3HAueHWs, pa3Max,
JUCTIepCHUsi U CTaHJAPTHOE OTK/IOHEeHWe UKCIOBbIX HAabOpOB.

CryualiHble SKCIIepUMeHTHI (OTMbIThI) U CTy4aiiHble COOBITHS. DJjieMeHTapHbIe
cobObITust (KMCXO/bI). BeposATHOCTh cilydaiHOrO COOBITHS. BHM30CTh UacTOThI M
BEePOATHOCTU  COObITHH.  CriyuaiiHble  OMNBITBI C  PaBHOBO3MO>KHBIMU
3/IeMeHTapHbBIMA  COOBITHUSIMU.  BeposiTHOCTM ~ COOBITMA B OMBITax  C
PABHOBO3MOXXHBIMU 3/IeMeHTapPHBIMU COOBITUSIMMU.

Omnepaiyy Hafi COOBITHSIMU: TIepeceueHre, 00beJuHeHNe, POTUBOII0/I0KHbIE
coOpITHsA. [luarpamMmbl Oitnepa. @opMysia ClI0)KeHUs] BEPOSITHOCTEH.

YcnoBHasi BepOSITHOCTb. YMHOKE€HHWe BepOSITHOCTeU. [lepeBO C/lyyaliHOTO
sKcriepuMeHTa. Popmysia royiHON BeposiTHOCTU. He3aBucHMbIe COOBITHSI.

KombrHaTopHOe rpaBuio yMHOXKeHus1. [lepectaHoBku U (akropuan. Uuciio
couetanuii. TpeyromsHuk ITackasns. @opmysia 6uHOMa HptoTOHA.

buHapHbIM C/lydaiiHbIM OMBIT (MUCMbITaHKE), yCIiex U Heyzaaua. HesaBucumbie
ucnbiTaHusi. Cepusi He3aBUCUMBIX WCIIBITAaHUW 0 TiepBoro ycrexa. Cepus
HEe3aBUCUMbIX UCIIBITaHUM BepHy/im.

CnyuariHasi BenuuuHa. PacripegeneHne  BeposiTHOCTeW.  [Iuarpamma
pacnpefenenusi. IlpvMmepsl pacripefiesieHWid, B TOM 4YHCJ/ie, TeOMeTPUUYECKOe U
O6uHOMUaNbHOe.

11 KJIACC

Yuc/s1a 1 BLIYUC/ICHUA



HarypasnbHble U 1Lenbie yncia. [IpumeHeHue MPU3HAKOB AE€/IMMOCTH LIeJbIX
ynces, HauOosbiuii obmui gemurens (gamee — HOJ]) u HammeHbIliee oOirjee
kpatHoe (ganee — HOK), ocTtaTKoB o Moay/ito, anroputma EBKnuzia Ajis pelieHust
3a/ja4 B Lie/IbIX UMCIaXx.

KomriiekcHble umciia. Asrebpandeckas W TpUTOHOMeTpHYecKasi (hOpMBI
3aMUCU KOMIUIEKCHOTO uucia. ApudMeTHyecKrde Omnepali C KOMIUIEKCHBIMU
ynciamu. M300pakeHre KOMIIJIEKCHBIX YHMCe/l Ha KOOPAMHATHOM TMJIOCKOCTH.
@®opmyna MyaBpa. KopHu n-oii cTeneHu M3 KOMIJIEKCHOTO uucia. [IpumeHeHue
KOMILJIEKCHBIX UKCe/ /IJIs1 pellieHus PU3nUeCcKUX U reoMeTpruUecKrx 3aziau.

YpaBHeHus 1 HepaBeHCTBa

CucrtemMa U COBOKYIIHOCTb YypaBHEHHWN U HepaBeHCTB. PaBHOCHJIbHBIE
CUCTEMBbI U CUCTeMbI-C/Ie/ICTBYSI. PaBHOCU/IbHBIE HEPABEHCTBaA.

OTOOp KOpHEHl  TPUTOHOMETPUUECKMX  YPaBHEHHHA C  TIOMOII[bIO
TPUTOHOMETPUUECKOW OKPY>KHOCTH. PellieHre TPUTOHOMEeTPUUECKUX HepaBEeHCTB.

OcHOBHble METO/Ibl  pellleHUs] TOKa3aTelbHbIX U  JOorapu(MUuecKux
HepaBeHCTB.

OCHOBHbBIE MeTO/ibl pellleHUst Uppal[iOHa/IbHbIX HEPAaBEHCTB.

OCHOBHBIE METO/Ibl peIlleHUs] CUCTEM K COBOKYITHOCTEM paljMOHa/IbHBIX,
MppalMOHa/IbHBIX, T0Ka3aTe/bHbIX U JIOTapUPMUUECKUX YPaBHEHUIA.

YpaBHeHHUs1, HepaBeHCTBA U CUCTEMBI C TlapaMeTpamH.

[lpumMeHeHVe  ypaBHEHWM, CUCTEM W  HEPaBeHCTB K  DeLIeHUI0
MaTeMaTUUeCKHUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/1lacTeill HayKu W peaibHOU
YKWU3HU, UHTEPIIpPeTaliys MoyueHHbIX pe3ybTaToB.

DYyHKIUH ¥ rpaduKu

I'paduk kommo3uimy (yHKUMA. ['eoMeTpuueckre o0Opa3bl ypaBHEHUW U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHomeTprueckre QyHKIMU, UX CBOKCTBA U IPa(UKHU.

'padmyeckue mMeTozbl pellieHUs ypaBHeHUN M HepaBeHCTB. ['padumueckue
MeTO/Ibl pellieHHsl 3a/lau C apaMeTpaMHu.

Vcrnionb3oBanve rpagukoB (YHKUMM [Ji1 UCC/IeJ0BaHUsl TPOLIECCOB U
3aBUCHMOCTeM, KOTOpble BO3HUKAIOT TIPU pelLleHWM 3a/lauy U3 JPYyrux yueOHbIX
TIpeIMeTOB U peasibHOM »KH3HU.

Hauajsia MaTeMaTH4eCKOro aHa/iu3a

[IpumeHeHVe TPOU3BOAHOW K MCC/IeI0BaHUI0 (YHKLMA HA MOHOTOHHOCTb U
SKCcTpeMyMbl.  HaxokzieHne  HauOosiblllero W HaWMeHbIIero  3HayeHWH
HerpepbIBHOM (YHKLIMK Ha OTPe3Ke.

[IpumMeHeHVe MPOM3BOJHOM [I/Isi HAaXOXK[EHWs HaWIyullero pelleHus B
TIPUK/IAAHBIX 3ajayax, [Jis OrpefiejieHdss CKOPOCTM M YCKOpeHHWs MpoLecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.



[TepBoobOpa3Hasi, OCHOBHOe CBOWCTBO miepBooOpa3HbiX. [lepBoOOpa3Hbie
y/ieMeHTapHbIX (yHKIUH. [IpaBria HaxoKeHus TepBO0Opa3HbIX.

WHuterpann. ["eomeTpuueckuit CMBICI VHTerpa’a. Breruncienuve
oripe/ie/IEHHOTO MHTerpasa 1o ¢opmysie HoroToHa-J1eiibHMIIA.

[IpumMeHeHve uWHTerpana [AJsi HaxOXK[eHWsl TUIoLiafied TUIOCKUX (Uryp u
00BEMOB reOMeTPUUeCKUX TeJl.

[Ipumepsl pemenuit audepeHManbHbIX ypaBHEHUN. MaTemMaTuyeckoe
MO/leJIMDOBaHMe  peasbHbIX IIPOLIeCCOB C TMOMOLIbI0  AuddepeHanbHbIX
yPaBHEHHUU.

UucioBble  XapakTEPUCTUKW  CAyuyalHbIX BeJMUMH: MaTeMaTU4yecKoe
OXKWJlaHWe, [UCTepCusi U CTaHAApTHOe OTK/IOHeHWe. [Ipumepnbl mNprMeHeHUs
MaTeMaTh4YeCcKOro OKWJjaHWsl, B TOM 4MCJ/ie B 3aJjayax M3 TMOBCEJHEBHOM >KU3HMU.
MaTtemaTrueckoe OXKuJaHWe OMHAPHOW CTy4aillHOW Be/JWYMHBbI. MaTemaThueckoe
OXWJaHWe CyMMbl CJIydalHbIX BeJWYMH. MaremaTnuueckoe OKWJaHue U
JVICTIePCHSI TeOMEeTPUUeCKOro U OMHOMUAILHOTO pacrpe/ie/ieHU.

3akoH OOJBIIMX uuCe/ll W ero pojib B HayKe, Tipupofie u obiecTse.
Bb160pOuHBIN MeTO/ UCC/IeJOBaHUM.

[Ipumepbl HeNpephIBHBIX C/Iy4alHbIX BeJWuYuH. [loHATHE O TUIOTHOCTH
pacnpefienenusi. 3aiauy, MPUBOASALIME K HOPMabHOMY pacripefiesieHdr0. [ToHsTue
0 HOpMaJIbHOM pacrpe/ie/IeHUH.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHNA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBII YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCHIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJAHCKOM TTO3UIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  POCCHMMCKOro  oOilecTBa,  TIpeJCTaBleHWe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS DPa3/MUHbIX CTPYKTYp, SIBJI€HUH,
npoLeAlyp TpaXkAaHCKoro obiiectBa (BbIOOpBI, OIMPOCHI W JPYroe), yMeHHe
B3aMMO/IeICTBOBaTh C COLIMA/IbHBIMA WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUEeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKOW WJEHTUUYHOCTH, YBa)KEHUS K
TMPOIIJIOMY M HacCTOSII[EMY POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOE OTHOIIeHWe K
JOCTMXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTU4YeCKOU IIKOJIbI,
WCII0/Ib30BaHUe 3TUX [JOCTWKEHUW B [PYrdx HaykKaxX, TexXHOJIOTusX, cdepax
5KOHOMMUKWY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHUe yXOBHBIX 1[eHHOCTeM pPOCCUICKOTro Hapoja, ChopMUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHWs, 3TUUYECKOTO TOBeJeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
MIPUMEHEHUEM [IOCTM)KEHUM HAyKUM W [esTeJIbHOCTbIO YYEHOro, OCO3HaHHE
JTMYHOTO BKJIa/la B TIOCTPOEHUE YCTOHUMBOTO OY/IyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIeHWe K MHUPY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PellleHnu, pacCy>KeHN, BOCTIPUMMUYNBOCTD
K MaTeMaThUeCKUM aclieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKde 3HaHUsI B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (3/I0pOBOe TMUTaHUWe, COAaMaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/IbIXa, pery/sipHasi ¢u3nueckasi akTUBHOCTD), (hU3nuyecKoe COBepIilIeHCTBOBaHUe
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHON /1eATe/TbHOCThIO;

6) TPyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe IIeHHOCTH TpYyA0mo0us, WHTepec K
pa3nuuHbiM  cdepaM  NpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanMn30BbIBaTH COOCTBEHHbIE >KM3HEHHbIe TIIaHbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30oBaHUIO Ha TIPOTSHKEHUM BCEM >KU3HU, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOl HarpaB/IeHHOCTH;

7) 3K0/I0THYeCKOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BJIUSHUS
CoLIMaTbHO-9KOHOMUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe 17100a/TbHOTO XapaKTepa KOJ0rHUeCKUX nmpobsieM, OpueHTarust
Ha TIpUMeHeHWe MaTeMaTUUeCKWX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpefibl, TJIAaHUPOBAaHWE TIOCTYNIKOB UM OLIEHKM WX BO3MOXKHBIX
MOC/IeICTBUH /11 OKPY>KaroLLler Cpefibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHMS, COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM U  OOI[eCTBEHHOW TMPAKTUKH, TIOHUMaHHUe
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTH /ISl Pa3sBUTHSA I[UBUIM3AI[UH, OBJIa/IeHHE SI3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK Cpe/CTBOM TIO3HAHUS MUpa,
TOTOBHOCTb OCYII[eCTB/IATh TPOEKTHYI0 U HCC/Ie[0BaTeNbCKYIO [1eTeTbHOCTh
WHAWBU/IyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHMBEPCA/IbHbIE yUeOHbIe JeiiCTBHS

Ba3oBble lorHYecKue JAeiCTBHs:

BBISIB/ISITH M XapaKTepPU30BaTh CYI[eCTBeHHbIe TPU3HAKW MaTeMaTH4yeCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWH MeXAy TOHATHUSMH, (HOPMYIMPOBATh
oripeie/ieHusT TIOHATHM, YCTaHABIMBATh CYIIIeCTBEHHBIN MPU3HAK KIaCCU(PUKAIIH,
OCHOBaHWUs /1/1s1 000011IeHNs U CPaBHEeHUsI, KpUTepUHY TTPOBOAVMOTIO aHa/In3a;

BOCTIpMHUMATh,  (GOpMy/iMpoBaTb U  MpeoOpa3oBbIBaTL  CYXK/EHUS:
yTBepAUTe/IbHbIE U OTPHUIlATe/IbHbIe, eIMHUYHBIE, YaCTHLIE U OOIIHe, YC/IOBHBIE;

BBISB/ISITh MaTeMaTHUeCKie 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (hakTax, AAHHBLIX, HAOJIIO/IEHUSIX U YTBEPXKIEHUSX, TIpejiaratb KpUTepud [jis
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

Jle/laTb BBIBOZIBI C HCIOJIb30BaHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHFHO /J0Ka3aTe/bCTBa MaTeMaTUUeCKUX YTBepPXKAeHU!
(MpsiMble U OT MPOTHMBHOT0), BBICTPaUBaTh apryMeHTalL1t0, TIPUBOIUTh TIPUMeEpHI U
KOHTPIIPUMEpPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>KE€HHS U BHIBO/IbI;

BbIOMpaTh crocob pelieHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapUaHTOB  pellleHWs, BbIOMpaTh Haubosee TOAXOASAMUNA C  yUETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPHUER).



Bba3oBble Hcc/1eioBaTe/IbCKHe JeMCTBHS:

WCII0/Ib30BaTh BOIPOChl KakK MCC/ieloBaTebCKU WHCTPYMEHT [03HaHUS,
dopMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOILMe  T[pOTUBOpeure,  TpobsemMy,
yCTaHaB/IMBaTh MCKOMOEe W JlaHHOe, (OpMHPOBaThb TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULIUI0, MHEHUE;

MIPOBO/JUTh CaMOCTOSITE/IbHO CIJIAaHUPOBAHHbBIM 3KCIIEPUMEHT, UCC/IeZlOBaHUe
0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueckKoro 00beKTa, siB/ieHus, MpoLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, SIBJIEHUsIMU, TIPOLieccaMu;

CaMOCTOSITe/TbHO (hOpMyIMpOBaTh 0000IIeHHs M BBIBOZBI TI0 pe3yJbTaTaM
NpOBeJEHHOTO  HAOMIOZIeHWsl, HWCC/Ie[JOBaHUs, OL[eHWBaThb  JOCTOBEPHOCTH
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIPOLeCca, a TakXKe BbIIBUraTh
TIPe/IIO/I0’KeHHs O er0 Pa3BUTHUH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmarueii:

BBISIB/ISITH JeULUThl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX [Jisi OTBeTa Ha
BOMPOC U /1S pellieHust 3a/jauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTEMaTU3UPOBaTh W WHTEPIIPETUPOBAaTh MHGOPMALIMIO pa3/iMYHbIX BUZIOB U
dbopm mipezicTaB/IeHNS;

CTPYKTYpUpOBaTh WMH(GOpPMAaLMIO, TIPeJCTaB/sATh €€ B pa3MuHbIX (opMmax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHUBaTh HaJ&XHOCThb vH(MOopMaLun 1o CaMOCTOSITE/TbHO
chopMy/IMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUSA

Oouenue:

BOCIIPMHUMATh U ()OPMYJIMPOBATh CY>XJEHUSI B COOTBETCTBUM C YCJIOBUSMU U
1efssMu  OOII[eHus], $ICHO, TOYHO, TPaMOTHO BBIPa)KaThb CBOIO TOUKY 3pEHHsS B
YCTHBIX Y THCbMEHHbIX TEKCTax, /laBaTh MOSCHEHWs IO XOAY pelleHus 3a/jauM,
KOMMEHTHUPOBATh MOTyUYeHHbIU pe3y/bTar;

B Xozie 00CY>KJeHUs 3a/laBaTh BOMPOCHI MO CYIIIECTBY OOCY’KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbICKA3biBaTh W/EeW, HalleJieHHble Ha TIOUCK
pellleHrs], COMOCTaB/IATh CBOU CYXKAEHUS] C CY)XXAEHUSIMU [APYTUX Yy4aCTHHUKOB
nvajiora, 0OHapyKHUBaTh pa3/Mude W CXOZCTBO IO3HWI[MH, B KOPPEKTHOM topMme
(opMy/MpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KeHUS;

TIpe/ICTaB/IATh pe3y/bTaThl PellleHUs 3a/lauk, SKCIepUMeHTa, UCC/e[jloBaHUs,
TpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YY6TOM 3ajay
Tpe3eHTalyd ¥ 0COOeHHOCTel ayIUTOPHH.

Pery/isTHBHBbIe YHUBepCa/IbHbIe yueOHbIe AeliCTBUA



Camoopranusanus:

COCTaB/ISTh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pellieHus C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHUPOBAaTh BaPUAHTHI PeIlieHni ¢ YUETOM HOBOW WHGMOpMAI[WH.

CaMOKOHTPOJIb, SMOLHOHA/IbHBIA HHTE/VIEKT:

B/a/leTb  HaBbIKaMU  TI03HaBaTe/JIbHOM  pedyieKCMM  KaK ~ OCO3HAHUS
COBepIIIaeMbIX JIeHCTBHUI M MBICUTE/LHBIX ITPOL[ECCOB, UX Pe3y/IbTaTOB, BJaZleTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelieHus
MaTeMaTUUeCKOM 3a/auu;

Tpe/IBUeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPY PellleHWH 3ajauy,
BHOCHTb KOPPEKTUBHI B [JIeSITE/TbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEH;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa L[e/ih U YC/IOBUSIM, OOBSICHSATD TPUUMHBI
JNOCTYKeHUS] WK He[OCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXOAUTh OIINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OITBITY.

CoBMecTHas JjesiTe/IbHOCTh:

TOHMMAaTh ¥ UCII0/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHONW W WHAWBHUAYaTbHON
paboThl Tpu pelleHUA yueOHBIX 3a7ay, TIPUHMMATh 1ieJib COBMECTHOMU
JesTe/IbHOCTH, TUIAaHWPOBATh OpPraHW3al[{I0 COBMECTHOM pabOoThI, pacIpeziesisiTh
BUABI paboT, JoroBapuBaThCs, OOCY)KAAaTh TMpOIleCC M pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTHO/Ie1;

y4acTBOBaTh B TPyNNoBbIX ¢dopMax paboTel (06CyxmeHMs, 0OMeH MHEHHH,
«MO3TOBbIe INTYPMbl» W HWHbIE), BBIIOJHATb CBOK YacTb PpabOTHl U
KOODZIMHUPOBAaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOETO BKJaja B OOIIMM MPOAYKT 10 KPUTepHUsiM, ChOpMYTHPOBaHHBIM
y4aCTHUKaMH B3aUMOZeUCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K xkoHiy obOyuenus B 10 kjacce oOydYarOIUiiCs TIOMYUYUT CleLyOIIue
TipeIMeTHbIe Pe3y/bTaThl TI0 OT/e/bHBIM TeMaM paboudeil rporpaMMbl yueOGHOTO
Kypca «Asirebpa 1 Hayajia MaTeMaTUUeCKOTO aHan3a»:

Yucia v BBIUMC/IEHUS:

cBOOO/IHO OIEepPUpPOBaTh TOHATHSMHU: paljiOHa/bHOE YUC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOILEHTbI, UWppal[MOHAJbHOE YKUCI0, MHOKEeCTBa
paLMOHAJIbHBIX U J€MCTBUTETbHBIX YMCeT, MOAY/Ib JEeUCTBUTEBHOIO UKC/Ia;

NIPUMEHATb JpPOOM W TIPOLIEHTBI [I1 peIlleHWs] TIPUK/IQJHBIX 3a/au M3
pa3/IMYHbIX OTpac/iel 3HaHWW U pealbHOM YKWU3HHU;

TIPUMEHSTb MPUOJIKEHHBIE BHIUMC/IEHUS, TIPaBU/Ia OKPYT/IeHs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IEHUY;



cBOOO/IHO OMeprpoBaTh TOHSTHEM: CTelleHb C 1Ie/IbiM II0Ka3aTesieM,
VICI0J/1b30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [JeCTBUTETbHBIX UKCe/ JJ1s1 PelleHus
MpaKTUYeCKUX 3a/lau Y Mpe/CTaB/IeHUs JaHHBIX;

cBOOO/IHO OTEepPUpPOBaTh MOHSATHEM: apri(MeTHUeCKHi KOpeHb HaTypa/ibHOM
CTeTleHu;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pPalliOHA/LHBIM MT0Ka3aTeseMm;

CcBOOOJHO OIepupoBaTh TIOHATUSAMU: JIOTapudM UYHUCTa, [eCATUYHbIe U
HaTypaJibHbIe JIOrapUu(pMbI;

cBOOO/IHO OTepHpOBaThb TOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTAHTeHC
YMCI0BOTO apryMeHTa;

OMepupoBaTh MOHATUSIMU: apKCHMHYC, apPKKOCUHYC W apKTaHTeHC UHCJI0BOTO
aprymeHTa.

YpaBHeHHUA U HepaBeHCTBaA:

cBOOO/IHO OTEepUpOBaTh TOHATUSMU: TOX/ECTBO, yYpaBHeHUe, HePaBeHCTBO,
PaBHOCWJ/IbHbIE YPAaBHEHUS U YPaBHEHUsI-CJIe[JCTBUSI, PABHOCU/IbHbIE HEPAaBEHCTRaA;

NIPUMEHSATb pPa3/UuHble METO/[bI peIlleHHs] PpalMOHA/IbHBIX U JIPOOHO-
palLMOHA/IbHbIX yPABHEHWM, TIPUMEHSTb METOJ, WHTEpPBaJOB /i pelleHus
HEpaBeHCTB;

CcBOOOJHO OIepupoBaTh TOHSATHUSMU: MHOTOUEH OT OJIHOW TlepeMeHHOM,
MHOTOW/IeH C Le/bIMU KO3(ppuLreHTaMy, KODHM MHOrOU/eHa, IIPUMEHSTh
Jle/leHre MHOTOuYJieHa Ha MHOTOWIeH C OCTaTKoM, Teopemy be3y u Teopemy Buerta
[J/1S1 peleHus 3a/1ay;

CBOOOJHO OMEepUpoBaTh TIOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHWH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpPUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/uTesss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHus,
TIDUMEHSTh ONpeJe/nTe/Nd [/l PeIlleHUsT CUCTeMbl JIMHEWHBbIX YpaBHEHWM,
MO/Ie/TMpPOBaTh peasibHbleé CUTYALIMM C MOMOILbI0 CUCTeMbl TMHEHHBbIX YpaBHEHUH,
VICC/IeIoBaTh TOCTPOEHHbIE MOJEeIU C TIOMOLBI0 MAaTpul] M OIpeje/nTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

WCIIO/Ib30BaTh CBOWMCTBA [IeMCTBUM C KOpPHAMM i TipeoOpa3oBaHUs
BbIDA)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBBIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
paLMOHa/IbHBIM TTOKa3aTesieM;

VICII0/Tb30BaTh CBOMCTBA norapumMoB ISt ripeobpa3oBaHus
Jlorapu(pPMUUeCKUX BbIpayKeHUM;

cB0OO/IHO OTepHpoBaTh TMOHSATHSMU: WppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapudMrUecKrie ypaBHeHHs, HAXO/IUTb UX PelleHUs C TOMOIIbI0 PaBHOCUIbHBIX
1epexo/i0B WK OCYILeCTB/IsIA IPOBEPKY KOPHew;



TIPUMEHSTb OCHOBHBIE TPUTOHOMeTpUUuecKre (GopMyJibl fjis TIpeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOO/IHO OmMepupoBaTh TIOHATHEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOXxoguMble  (QOpPMyJibI  [Jii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MO/leTMpOBaTh peajibHble CUTYyal[dd Ha s3blke anrebpbl, COCTaBJISATh
BbIp@KEHUs, YypaBHEHMs, HepaBeHCTBA M0 YCJOBHIO 3ajlaud, HCC/Ie/[0BaTh
MOCTPOEHHbIe MO/Ie/IU C UCII0/Ib30BaHUEM arirapara aareophil.

dDyHKUUU ¥ rpaduku:

cBOOO/IHO OTIepUPOBAaTh TOHATUAMU: (PYHKILIUS, CIIOCOOBI 3a/aHusi QYyHKIUY,
B3aUMHO oOpaTHble QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITOJIHSATh 3/IeMeHTapHbIe TTpeobpa3oBaHys TpaduKoB (DYyHKIHIM;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSMHU: 00/1aCTh OTpejie/leHUss U MHO>KeCTBO
3HaueHWur QYHKLUH, HY/ M (PYHKLMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OMepupoBaTh TOHATUSMU: UETHble W HeuéTHble (YHKLUH,
nepuoAnueckre (yHKIUHM, IPOMEXYTKM MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYMBbI U
MUHUMYMbI (YHKIMY, Haubosblllee YW HavMeHbIllee 3HaueHWe QYHKIMM Ha
TIDOMEXXYTKE;

cBOOO/IHO OTepUpOBaTh MOHATUSIMU: CTerleHHast (PYHKLYs C HaTypaJbHbIM U
Le/IbIM TI0Ka3aTeseM, rpaUK CTermeHHOW (PYHKUMW C HaTypajbHbIM U LieJIbIM
rokasaresieM, rpauk KOPHS N-OM cTereHH Kak (yHKIUM 0OpaTHOW CTeTeHH C
HaTypa/IbHbIM MOKa3aTesem;

OTepUpOBaTh TOHATHSMU: JIMHEWHas, KBaJpaTUuHas W ApOOHO-/IvHelHas
(GYHKLMM, BBITIOJIHSATE 3/IeMeHTapHOe UCC/e/loBaHue U MOCTPOeHNe WX IPa(UKOB;

cB0OO/IHO OTepupoBaTh TIOHATUSMU: TIOKa3aTelbHass W Jiorapudmuueckas
(GyHKIMH, WX CBOWCTBAa M rpaduKy, WCMOJb30BaTh UX rpaduKu [Is pelleHus
ypaBHEHU;

CcBOOOJHO OMepupoBaTh TOHSATUSMU: TPUTOHOMETPUYECKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI UUC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpapuku GYHKUMA [Ji1  UMCC/IeJOBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TpY pellleHuy 3afiau U3 APYryux yueOHbIX TpeMeTOB U peasibHOU
)KU3HH, BbIpaXkaTb (hOpMyaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OTepHpoBaTh TOHATHSAMHU: apudMeTHUecKass U reoMeTpuyeckas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TMHeNHbINA U
5KCMOHEHLMabHbIN POCT, pOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh Mpe/CTaB/ieHue
0 KOHCTaHTe;

WCII0J/Ib30BaTh TPOTPecCUM i pelleHusi peasbHbIX 3a/au TPUKJIaHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATETLHOCTD, CTIOCOOBI 3a/JaHUs
1oC/ie/JOBaTeIbHOCTEe, MOHOTOHHbIE W OrpaHWYeHHbIe M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpOBaTh TIOHATUSMH: HelpepbiBHbIe (YHKI[UH, TOUKH
pa3phbiBa rpaduka GyHKIMH, aCHMITTOThI TpaduKa QyHKIIUY;

cBOOO/IHO OrepupoBaTh MOHSATHMEM: (YHKIMs, HerpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTIpepbIBHbIX (DYHKI[WH /sl pellieHus 3a/jay;

cBOOO/IHO OMepupoBaTh TIOHATUSIMHU: TiepBas W BTOpas TPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpaduky GhyHKIUY;

BLIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3Be/IeHHs, YaCTHOTO U KOMITO3ULIUU
JBYX (DYHKLMM, 3HaTh TIPOU3BO/HbIE 3/IeMEeHTapHbIX (PYHKLUM;

HCII0/Tb30BaTh TeoMeTpuueckuii M (H3MUYeCcKUid CMBIC/ TPOWU3BOAHOMN /IS
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CcBOOOJHO  OmMepupoBaTh  TOHATUSMH: MHOXKECTBO,  Ofepaluu  Haj
MHO>XeCTBaMU;

WCII0J/Ib30BaTh TEOPETUKO-MHOXXEeCTBEHHBIW arrapaT /1Jisi OMCaHUs peasbHbIX
TIPOLIECCOB U SIBJIEHUM, TPU pellleHnH 3a/jad U3 JPyrux yueOHbIX MpeiMeTOB;

CcBOOOJHO OrepupoBaTh TMOHATUSMU: OTpejie/ieHre, TeopeMa, ypaBHeHHe-
CJie[iICTBHE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTe/bCTBO, PABHOCHIIbHbIE
ypaBHEHUS U HEPABEHCTBa.

K koHily obyuenusi B 11 Kaacce o00Oydyaroiuiicsi MOMYUHT CJieAyoIIue
TpeZIMeTHbIe pe3y/bTaThl TI0 OTZAE/NbHBIM TeMaM pabodeli TpOrpaMMbl yueOGHOTO
Kypca «Asrebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOO/IHO oOMepypoBaTh TMOHSATUSIMU: HaTypajbHOe W lieJioe  UKMCIIO,
MHOXXeCTBa HaTypa/IbHbIX U Lie/IbIX YMCeJI, WUCIO/Ib30BaTh MPU3HAKU [eTMMOCTH
uenbix ynicen, HOl u HOK HaTypanbHBIX Unces AJisi pelleHus 3aJau, TIPUMEeHSITh
anroputMm EBkina;

cBOOO/IHO OrepupoBaTh TIOHATHEM OCTaTKa TI0 MOJYJII0, 3alvChIBaTh
HaTypa/ibHble UKCJ/la B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CYUCJIeHHS;

cBOOO/IHO OTMepUpOBaTh TOHATHUAMH: KOMIUIEKCHOE YHC/I0 U MHO>KeCTBO
KOMIIJIEKCHBIX UMCeJl, MpeJACTaB/sATh KOMIUIEKCHbIe uuc/ia B anrebpanueckodl u
TPUTOHOMETPUUYECKOM (popMe, BBIMOMHATE apupMeTHUeCKre orepalydd C HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHUsA U HepaBeHCTBA:



CcBOOOJHO OMepupoBaTh MOHSATHSIMU: HMPpPALIMOHAIbHbIE, TIOKa3aTeslbHble U
jJorapu(MuUuecKve HepaBeHCTBA, HAXOAWUTb MX pelleHWs C  IOMOLIbI
PaBHOCWIBbHBIX MIEPEXO0/IOB;

OCYyLL[eCTB/IITh OTOOP KOpHeW TMpH pelleHud TPUTOHOMETPUUeCKOTrO
yPaBHEeHHUS;

cBOOOJHO OMepUpoBaTh TMOHATHEM TPUTOHOMETPHUYeCKOe HepaBeHCTBO,
MpUMeHSATb  HeoOXoAuMmble  (OpPMYJibl  [jis  pellieHUus] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJHO OTepyupoBaTh MOHATUSMU: CUCTeEMa U COBOKYITHOCTb YDPaBHeHUH U
HEepaBeHCTB, PABHOCU/IbHbIE CUCTEMbl U CUCTeMbI-C/Ie/ICTBUSL, HAXOAUTh peLleHUs
CUCTEMBI U COBOKYMHOCTEH palMOHa/bHbIX, UppaLMOHa/IbHbBIX, MTOKa3aTe/JbHbIX U
jorapu(pMHUYeCKUX ypaBHEHUN U HepaBeHCTB;

pellaTh palLlOHaJIbHBbIe, VippaLOHaJIbHbIE, ToKasaTesbHble,
Aorapu(Muueckvie U = TPUTOHOMETpDUUECKHWe YpaBHEHMSI U HepaBeHCTBa,
coJiepKalliie MOZyJIi ¥ MapaMeTphl;

MIPUMEHSATH rparueckrie MeTObI /ISl pellleHrsl YypaBHEeHUU Y HEePaBeHCTB, a
TaK)Ke 3a/lau C apameTpamuy;

MOJIe/IMpOBaTh peasibHble CUTyallud Ha s3blKke ajaredpbl, COCTaB/SAThH
BBID&)KEHUS], YPAaBHEHWS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHIO 3ajlauM,
UCC/IeIoBaTh TIOCTPOEHHbIE MOJIe/IM C WCMO/b30BaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh [OTyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKy KOMMO3ULMM (PYHKLUHA C TIOMOLLBIO 3/€MEHTapHOro
VICC/IeIOBAHNS U CBOKWCTB KOMIO3ULMY ABYX (DYHKLIUM;

CTpOUTh TreoMeTpuyeckre o00pa3bl ypaBHEHUWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOO/IHO  OMepupoBaTh TMOHATHSMHU: TpadUKU  TPUTOHOMETPUUECKUX
yHKLH;

NPUMEHATb (YHKLMMU [Ji1 MOJE/JWPOBAHUS M HCCIeOBAaHUS peaslbHbIX
MIPOL|ECCOB.

Hauyana MaTeMaTH4eCKOro aHa/jm3a:

VICII0J/Ib30BaTh MMPOU3BOJHYIO [I/IS1 UCCJIeZJ0BaHUS (DYHKL[MM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

Haxo/WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLIMK HellpepbIBHOW Ha
OTpEe3Ke;

VICTI0/Ib30BaTh IPOM3BOJHYIO [/ HAaXOXJEHWS HaWulyullero pelieHusl B
NpUK/IaJHBIX, B TOM 4YHCJIe COLMaIbHO-3KOHOMUYECKMX, 3ajadax, JJjs
orpefie/ieHUs] CKOPOCTU W YCKOpeHMsl MpoLecca, 3aJaHHOro (opmy/aod Wau
rpaukom;



cB0OO/IHO OmeprpoBaTh TOHSATHUSIMHU: TepBOOOpa3Hasi, Orpe/enéHHbIN
WHTerpaji, HaxXOAWTb TMepBooOpa3Hbie 3/IeMeHTapHbIX (GYHKIUNA U BbIUHACITH
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

HaXO/JWTh IJIOIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTEerpaia;

VMeThb TIpe/iCTaB/ieHhe O MaTeMaTUUYeCKOM MO/IeJTMPOBaHUKA Ha TpUMepe
cocTaB/ieHus AuddepeHIIMaIbHBIX YPaBHEHUM;

peliaTh IpUK/IaAHble 3a/aud, B TOM UKCJ/Ie COLMAIbHO-3KOHOMUYECKOr0 U
(r3nuecKoro xapakrepa, CpeJjCTBaMHA MaTeMaTHUYeCKOro aHajm3a.
BepoAaTHOCTH M CTaTUCTHKA

YuraTh ¥ CTPOUTD TabJIUL[bI U AUArPAMMBI.

OnepupoBaTth  MOHATUAMM:  CpefHee  apu(MeTHUecKoe,  MeAHaHa,
HauboJibIllee, HaMMeHbIllee 3HauUeHue, pa3Max MacCHUBa UMC/IOBBIX JJaHHBIX.

OrneprpoBaTh TMOHATUSMU: CAyYaWHBIM SKCIIEPUMEHT (OMbIT) U CIydarHOe
coObITHe, 3/IeMeHTapHOe COObITHe (3/1IeMeHTapHBIA WMCXOJ) CAyuyaiflHOTO OIIbITa;
HaXOJUTb BEPOSITHOCTHU B OMbITaX C PABHOBO3MOKHBIMU C/TyUYaliHBIMU COOBITUSIMH,
HaXOJWUTh U CPAaBHMBAThb BEPOSITHOCTU COOBITUM B HW3YUYEeHHBIX CIy4YalHbIX
9KCIepUMeHTax.

Haxoguteb u QopmyaupoBaTh COOBITHS: TiepeceueHrne W 00beJdHEeHHe
JAaHHBIX  COObITHM, COObITHME, TPOTUBOIOJIOXKHOE  JaHHOMY  COOBITHIO;
T10JIb30BaThCSl AUarpaMmamMu JOusepa U (POpMyJION CJIOKeHUs] BepPOSITHOCTEU TpU
peleHuy 3aau.

OneprpoBaTh MOHATUSMU: YCIOBHAsi BEPOSITHOCTb, HE3aBUCHMbIe COOBLITHS;
HaxO/JUThb BEPOSITHOCTH C TOMOLIBIO TpaBW/a YMHOXKEHHs, C MOMOLIbIO JiepeBa
C/Ty4alHOTr O OIbITA.

[TpyMeHSTb KOMOMHATOPHOE TIPaBU/I0 YMHOKEHUS TIPY PellleHrH 3a/iau.

OnepupoBaTh MOHATUSMU: HWCIIbITAHWE, HE3aBUCUMble WCIBITAHUS, CepUs
WCTIbITAaHUM, ycreX U HeyJada; HaxXOAWUTb BepOSTHOCTU COOBITUM B Cepuu
He3aBUCUMBIX UCITBITAaHUM /10 TIEPBOTO yCIiexa; HaXO/AWUTh BePOSITHOCTH COOBITHIA B
cepuu UCITbITaHuk beprysu.

OnepupoBaTh  TMOHSATUSIMUA:  CAydaliHasg  BeJIMUMHA,  paclipefiesieHue
BEPOSITHOCTEW, iIMarpaMMa pacripeie/ieHusl.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
Ko/inyecTBo 4yacos J/IeKTPOHHbIE
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMpoOrpaMmsl Bcero KontponbHe1 IpakTuueckue oOpa3oBaTe/bHBIE
e padboTsbI pPadoThI pecypcn1
MHO0>XeCTBO [1eHiCTBUTE/IbHBIX YUCeJT.
1 MHorounensl. ParjioHanbHble ypaBHEHUS U o4 1
HepaBeHCTBa. CHCTeMbI JIMHENHBIX
ypaBHEHUN
5 ®yHK1MM U rpaguku. CreneHHas QYHKLMSA C 1 1
1je/IbIM TI0Ka3aTesieM
3 ApudmeTrueckuii KOpeHb N-0U CTEIeHH. 16 1
VppaioHanbHble ypaBHeHUs
4 [TokazaTtenbHasi hyHKLMS. [Toka3aTenbHbIe 14 1
ypaBHeHUs
5 Jlorapudmuueckas QyHKLHSI. 20 1
Jlorapugmuueckrie ypaBHeHUs
6 TpuroHomeTprueckye BolpaXkeHUs U 2 1
ypaBHeHUs
[TocnenoBaTeIbLHOCTH U IIPOrPeCcCUU 10 1
HernpepsiBHbie hyHKIMK. [Ipon3BogHast 30 1
9 [IpescraBneHue JaHHBIX U ONMCATeTbHAs 4
CTaTUCTHKA
10 CryuaiiHble OIBITBI ¥ C/TydaiiHble COOBITHS, 3

OIBIThI C PABHOBO3MO>XHBIMH




3JIEMEHTAPHBIMU UCXO04aMU

Oneparu HajZl COOBITUSIMU, CJIOKEHHE

11 . 3
BEpPOATHOCTEN
YcoBHas BePOSAITHOCTS, lepeBO C/Iy4yaliHOro

12 OTIbITa, OpPMyJIa TIOJTHOM BEpOSITHOCTH U 6
HEe3aBUCUMOCTh COOBITHH

13 DeMeHTbl KOMOMHATOPUKHU 4

14 Cepuu 1ioc/ie/joBaTeTbHbIX UCIIbITaHUMN

15 CryuaiiHble BeJIMUMHBI U paclipefie/ieHust 6

16 HOBTOPQHI/IE, 0000111€H1e, CUCTEMAaTH3AIHS 3 5
3HaHUU
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11 K/TACC

KosinuecTBo yacos O/IeKTPOHHbIE
No HanMeHoBaHMe pa3/je/ioB U TeM (uudposBbie)
n/n NMporpaMmsbI Bcero Koutponsuer TpakTuyeckue oOpa3oBare/bHbIE
e paboTsI padoThI pecypesI
1 NccnenoBanue QyHKIMIA C TTOMOIIbIO 26 1
TIPOM3BO/THOU
2 [TepBooOpa3Hast ¥ UHTErpasl 14 1
3 I'padpyky TpUroHOMETpUUECKUX (PYHKIUH. 16 1
TpuroHomeTpruueckre HepaBeHCTBa
4 VppairoHanbHbIe, TTIOKa3aTelbHbIe U a1 1
norapupmMUuecKre HepaBeHCTBa
KowmrinekcHeie uncia 10 1
HarypasnbHble v Liesible yucia 10 1
CucTreMbl paljuOHaIbHbIX, HPPaLOHATBHBIX
7 roKa3aTe/bHbIX U JIOTapu(PMUUeCcKUX 22 1
ypaBHeHUH
8 3azauM C mapameTpaMu 20 1
9 MareMaTHuecKoe O)Ku/laHue Cy4ailHOU 4
BeJTUUMHEI
10 [ucnepcusi U cTaHJapTHOE OTK/IOHEeHWe 4
C/y4aiiHOM BeJIMYUHbI
11 3aKoH OOJTBIIINX YKCe 3
1 HernpeprniBHbIe cilyyaiiHble BeTMYUHbI 5
(pacripefienieHust)
13 HopmasbHoe pacripesenienvs 2




14

[ToBTOpeHMe, 060011leHNe U CUCTeMaTH3al[1s
3HAHUU

30

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

194

10
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