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IMNOACHHUTEJ/IbHAA 3AIIMCKA

Y4ebOHBIN Kypc «Anrebpa U Hayajla MaTeMaTHYeCKOT0 aHa/Iu3a» sBJIsSeTCS OJHUM U3
HauboJiee 3HAYMMBbIX B IpOrpaMMe CpeJHero o6uiero 06pa3oBaHUsl, NOCKOJIbKY, C OLHOU
CTOPOHBI, OH 06GeclieyrBaeT UHCTPYMEHTAJbHYI0 6a3y A/ U3y4eHUsl BCeX eCTeCTBEHHO-
Hay4yHbIX KYpCOB, a C JApPYyroil cTOpoHbl, GOpPMHUPYET JOrhuyeckoe U abGCTpPaKTHOe
MbllIJIEHHe O00y4Yalolluxcsl Ha YpOBHe, HEOOX0JWMOM /[Jjisl OCBOeHHWS HHGQOPMAaTHKHY,
06LIeCTBO3HAHUS, UCTOPUM, CJIOBECHOCTH W JAPYTrUX JAUCLUMIVIMH. B paMkax gaHHOro
ydyebHOro Kypca oOyyaroliuecsl OBJaZJileBal0T YHHUBEpPCAJbHbIM S3bIKOM COBPEMEHHOU
HayKH, KoTopasi opMyIupyeT CBOU JJOCTHKEHUSI B MaTeMaTH4YeCcKoU popMe.

Y4eOHBIN Kypc ajJrebpbl MU HayaJ MaTeMaTH4YeCKOro aHaJu3a 3aKJa/JblBaeT OCHOBY
JIJIsl YCIIELTHOTO OBJIaZileHUs1 3aKOHAaMHU PpU3UKHU, XUMUU, OUOJIOTUH, TOHUMAHUS OCHOBHbBIX
TeH/JeHIIMM pa3BUTUS 3KOHOMUKH U 0611eCTBEHHOU KHU3HH, I03BOJIsIET OPUEHTUPOBATHCS
B COBPEMEHHBIX IIUPPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUAX, YBEPEHHO HCIO0Jb30BaTh UX
[l Ja/bHelIllero o6pa3soBaHUsl U B NOBCEJHEBHOM U3HU. B TO ke BpeMsa oBJyafieHUe
a6CTPAKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLUSIMH aare6pbl U MaTeMaTH4YeCKOro
aHa/M3a pasBHBAeT yMeHHe HaxO0JUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATb WCTHHHOCTD,
JIOKa3bIBaTb YTBEPXKJEHUs C T[OMOLIbI0 HHAYKIMHA M PacCykJaTb JeAYyKTHUBHO,
UCIO0JIb30BaTh 0000lLleHHWe M KOHKpeTH3alMlo, abCTparupoBaHWe U aHaJIOTHIO,
bopMUpyeT KpeaTUBHOE U KPUTHYECKOE MbILIJIEHHE.

B xozie n3ydeHus yye6HOro Kypca «Airebpa ¥ Hayajla MaTeMaTU4YeCKOro aHaJn3a»
obyJaroluecs MoJay4aloT HOBBIM ONBIT pelleHrs MPUK/IAJHbIX 33/jla4, CAMOCTOSITEbHOI0
IIOCTPOEHHUA MaTeMaTHYeCKUX MoJeJlel peasbHbIX CUTyallUd, MHTepHpeTanuu
MOJIyYEHHBIX peLIeHUH, 3HAKOMSATCS C IpUMepaMH MaTeMaTHUYeCKUX 3aKOHOMEPHOCTEN B
npupoJie, Hayke U HMCKYCCTBe, C BbIAAIOLIMMUCA MaTeMaTUYeCKUMU OTKPBITUSAMU U HUX
aBTOpaMH.

Y4e6HbIN Kypc 06/1a/jaeT 3Ha4MTeJIbHbIM BOCIUTATE/IbHBIM NOTEHIIMAIOM, KOTOPbIX
peasn3yeTcs Kak yepe3 y4eOHbIA MaTepHrasl, CIoCO6CTBYOLMHA GOPMUPOBAHUIO HAYYHOTO
MUPOBO33peHHUs], TaK U 4Yepe3 cHenuPpuKy y4eOHOU [JesTeJbHOCTH, Tpeodyolen
IPOAOKUTEJSbHON KOHLIEHTPAlMd BHUMaHMsA, CaMOCTOATEJbHOCTH, aKKypaTHOCTHU U
OTBETCTBEHHOCTH 3a MOJYYEHHBIN pe3y/IbTaT.

B ocHoBe MeTOAuKM 00y4yeHMs anrebpe M HayajJaM MaTeMaTH4eCKOro aHaJjusa
JIEXUT JlesITEJIbHOCTHBIN MPUHLUI 00y4eHUs.

B cTpykType y4ye6HOro Kypca «Ajrebpa M Hadajla MaTeMaTH4YeCKOro aHaJv3a»
BblJleJIEHBI CIEAYIOLHME COEPKATENbHO-METOJUYeCKre JUHUU: «HHCIa U BBIYUCTEHUS»,
«PyHKMU U TpaduKu», «YpaBHeHUs] M HepaBeHCTBa», «Hadana MaTemaTuyeckoro
aHasu3a», «MHOXKeCcTBa U JIOTHKa». Bce 0CHOBHBIE cofiepKaTebHO-METOJUY€eCKHEe JTUHUU
M3y4yaloTCd Ha MNPOTSHKEHUM [JBYX JeT oOydyeHHMs Ha YpOBHe CpejHero o6uiero
06pa3oBaHUs, eCTECTBEHHO JOMOJIHASA APYr Apyra U MOCTENEeHHO HAchILAsCh HOBBIMHU
TeMaMM U pasjesaMd. JlaHHBIN y4yeOHBIM KypC SIBJISAeTCSd WUHTErpPaTUBHbIM, MOCKOJIbKY
o6beJUHSIET B cebe cofiep:kaHHe HECKOJIbKUX MaTeMaTUYeCKHUX JUCLMIUIMH, TaKUX Kak
anre6pa, TPUrOHOMETPHUS, MaTeMaTU4YeCKUI aHa/lIu3, TeOpUsl MHOXKEeCTB, MaTeMaTHYecKast
Joruka u gpyrue. [lo Mepe Toro kak obyvamwluecsi OBJaJeBalOT BCé 6ojiee HIMPOKUM
MaTeMaTH4YeCKUM  ammapaToM, y  HHUX  [oOcJefoBaTeJbHO  QopMupyeTcl U
COBEPIIEHCTBYETC yYMEHHE CTPOUTb MaTEMAaTHUYECKYI0 MOJieJib pealbHOM CHUTYaluH,
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IPUMEHAATb 3HaHUs, MOJIyueHHble NpPU M3y4eHUM Yy4eOHOro Kypca, [Jis pelleHUs
CaMOCTOATEJbHO  COOPMYyJIMPOBAaHHOW  MaTeMaTHU4YeCcKOM  3ajaud, a  3aTeM
MHTEepPIpeTUPOBATh CBOX OTBET.

CozepkaTesbHO-MeTOAWYECKasT JIMHUS «Yucla YW BbIYUCJAEHUs» 3aBepliaeT
dbopMHpoBaHHe HAaBbIKOB MCII0JIb30BaHUA el CTBUTEJIbHBIX YK CeJ, KOTOpoe OblJI0 Ha4yaTo
Ha ypPOBHE OCHOBHOI'0 00611ero obpa3oBanus. Ha ypoBHe cpesHero o6iiero o6pasoBaHus
0ocoboe BHHMaHHUe yJessseTcss GOPMHUPOBAHMIO HABbIKOB pallMOHAJbHBIX BbIYHCJIEHUH,
BKJIIOYAIOLMX B CeOS MCIOJIb30BaHUE pasMYHbIX GOpPM 3amucH 4uC/a, YMeHUe JesaTb
NPUKHUJKY, BBINOJHATh NPUOJIMKEHHbIE BbIYHUCIEHUS, OLleHUBATh YUCI0BbIe BbIpaXKeHMUH,
paboTtaTh C MaTeMaTH4YeCKMMM KOHCTAaHTaMHM. 3HAKOMble O00Yy4YawIUMMCA MHOXeCTBa
HaTypa/IbHbIX, LeJblX, palMOHAJbHbIX M JEeUCTBUTEJNbHbIX 4YHCeJ [JOINOJHAKTCA
MHOXXeCTBOM KOMILJIEKCHBIX 4YMCes. B KaXZ0oM K3 3TUX MHOXEeCTB pacCMaTpUBAIOTCA
CBOMCTBEHHbIe eMy crieljipuyecKkre 3ala4M U oNepaliuu: JileJleHre Halles10, OleprpoBaHUe
OCTaTKaMM Ha MHOMXeCTBe LeJIbIX 4YHuceJ, 0C0o0ble CBOMCTBAa paLUOHAJBHBIX U
MppalMOHaJbHBIX YHCeJs, apudMeTHUYeCKHe oOIepaluy, a TakKKe H3BJeYeHHe KOPHSA
HaTypaJbHOM  CTeleHM Ha  MHOXeCTBe  KOMIUJIEKCHbIX  4uces.  biarogapsa
[0C/Ie;0BaTeJIbHOMY paCIIMPEeHUI0 Kpyra MCHOJb3yeMbIX 4YHCeJ U 3HAKOMCTBY C
BO3MOXXHOCTSIMM WX HpHUMEHEeHUs JJf pelleHUs pasJu4yHbIX 3a7ad (opMupyeTcs
IpeJCcTaBJeHyue O eJMHCTBe MaTeMaTUKH KaK HayKu U e€ poJid B NNOCTPOEHHUHU MoJeJser
peasibHOTO MUPA, IUPOKO UCHO0JIb3YIOTCSA 060011 eHHe U KOHKpeTHU3alus.

JIuHna «YpaBHEHUS U HepaBeHCTBa» Peajn3yeTcsl Ha MPOTSKeHUH BCero 00y4eHus
Ha YpOBHe CpeJiHero ob61ero obpasoBaHHUs, OCKOJbKY B KaXJ0M paszeJsie I[IporpamMmsbl
npeJlyCMOTPEHO pelleHHe COOTBETCTBYWOLIMX 3ajay. B pesysbraTe o6y4varomiuecs
OBJIaZIEBAlOT pa3/IMYHbIMU MeTOJAaMHM pellleHUs palMOHaJbHbIX, HPPaLMOHA/IbHBIX,
NIOKa3aTeJbHbIX, JIOTapUPMUUYECKUX U TPUTOHOMETPHUYECKUX YpaBHEHUM, HEPaBEHCTB U
CUCTEeM, a TaKXe 3aJady, cojepxKallux napameTpbl. [lojiydyeHHble yMeHHUs ILIMPOKO
UCIIOJIb3YIOTCSA NMPU HCCIeLOBaHUU QYHKLUHN C MOMOILbI MPOU3BOJHOM, NPU pelleHUuHr
NPUKJIAJHBIX 33Jay M 33/la4 Ha HaxoKJeHUHe HauOOJIbIIMX U HAaWMEHbIIWX 3HauyeHUH
byHkuuu. /JlaHHasi cojepi:kaTesibHas JIMHUS BKJIOYaeT B cebd Takxke QopMUpOBaHHE
YMEHUH BBINOJHATb pacyéTel no ¢opMysaaM, NOpeobpa3oBaHUsA paLMOHAJIBHBIX,
MppalMOHaJbHbIX W TPUTOHOMETPUYECKHUX BbIpaXKEHUH, a TaKke BbIpaXXeHUH,
cojJilepKalliux CTelneHU U jorapudmel. biarogaps usydyeHuo aare6panyeckoro MmaTepuasia
IPOMCXOJUT JaJibHellllee pa3sBUTHE aAJTOPUTMUYECKOT0 M abGCTPAKTHOrO MbILLJIEHUSA
obydyawoimuxcsa, QGOPMHUPYIOTCA HaBbIKM JeAYKTUBHBIX pacCy:XAeHHUH, paboThl C
CUMBOJIbHBIMU (QOpMaMy, NpeJCcTaBJIeHUs 3aKOHOMEpPHOCTeW U 3aBUCUMOCTEN B BUJE
paBeHCTB U HepaBeHCTB. Asirebpa npezJiaraeT 3¢peKTUBHbIE MHCTPYMEHTHI [I/151 pellleHus
NpPAaKTUYEeCKUX W eCTeCTBEHHO-HAy4YHbIX 3aJay, HarJAAHO JeMOHCTPUPYeT CBOM
BO3MOXXHOCTH KaK f3bIKa HayKH.

CopepxkaTesnbHO-MeToAWYecKass  JIMHUA  «DyHKUMKM U rpadUKuU»  TECHO
nepemnJeTaeTcs C JPYrMMH JIMHUSAMHU y4eGHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICJIe
3alaéT  MOCJAel0BaTeJbHOCTb  U3y4yeHUs  MaTepuasa. HM3ydeHHe  CTelneHHOM,
II0Ka3aTeJbHOM, JIorapupMHUYeCKOM M TPUTOHOMETPUUYEeCKHX (PYHKLMH, UX CBOHCTB U
rpaduKoOB, UCNIOJIb30BaHUE QPYHKIMMU /1S pellleHUd 3a/a4 U3 APYruxX y4eOHbIX IpeMeTOB
Y peaJIbHOM >KU3HU TECHO CBA3aHO KaK C MaTeMaTUYEeCKUM aHA/IM30M, TaK U C pellleHheM
ypaBHeHUH U HepaBeHCTB. [Ipu 3TOM 6oJibllloe BHUMaHMWe yjessieTcss pOpPMHUPOBAHUIO
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yMeHUs BbIpaaTb QOpMyJiaMU 3aBUCUMOCTH MEXAYy pas3JMYHbIMU BeJUYHUHAMH,
WccaeloBaTh MOJydeHHble QYHKIMHM, CTPOUTb WX rpaduku. Marepuan 3ToH
coiep>kaTeJbHOW JIMHUM HalleJleH Ha pa3BUTHE YMEeHWH U HABBIKOB, MO3BOJISIOUIUX
BbIpaXKaThb 3aBUCUMOCTU MEXJY BeJUYMHAMU B pas3JIUYHOU ¢opMe: aHAJIUTHUYECKOMU,
rpaduyeckor U caoBecHOU. Ero uaydyeHue crnocoO6CTByeT pPa3BUTUIO aJITOPUTMHUYECKOTO
MbIILJIEHUS], CHOCOOHOCTH K 0000111eHHI0 U KOHKpPeTU3allu1, UCI0JIb30BAaHUIO aHAJIOT UM,

CopepkaTesibHass JiMHUA «Havasa MaTeMaTH4YeCcKOro aHaJiku3a» I03BOJISeT
CyUIeCTBEHHO paCHIMPUTh KPYr KaK MaTeMaTUYeCKHX, TaK W MNPUKIAJHBIX 33a7ady,
JIOCTYTHBIX 0Oy4YaOIMMCs, TaK KaK Y HUX IMOSBJISIETCS BO3MOXHOCTb CTPOUTh IrpaduKu
CJIOXKHBIX QYHKIMH, OonpeiesiiTh UX HAauOOJIbIIMe U HAaUMeHblIMe 3HAaYeHUs], BBIYUC/ISATh
mwiomaayu GUryp u o6bEMbI TeJs, HAXOAUTh CKOPOCTU U YCKOpPeHHUs MpolieccoB. JlaHHas
cojJiep>KaTe ibHasi JIMHUS OTKPbIBAeT HOBblE BO3MOXKHOCTU MOCTPOEHUSI MaTeMaTH4YeCKUX
Mo/Jiesiel peasibHbIX CUTyallMi, MO3BOJISIET HAXOAUTD HaWJy4lllee pellleHrHe B MPUKIAAHbIX,
B TOM 4YHCJIe COLMaJbHO-DKOHOMHYECKHX, 3ajZladaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTU4YeCKOro aHa/ii3a CIOoCOOCTBYeT pa3BUTHUIO abGCTpaKTHOro, <¢opMasibHO-
JIOTUYECKOT0 U KpPEeaTHBHOrO MbIlJIeHUs], (GOPMHUpPOBAHHIO YMEHUH pacrno3HaBaTh
NpOosiBJIEeHUSI 3aKOHOB MaTEMAaTHKU B HayKe, TeEXHHUKe U UCKyccTBe. ObOy4datolmecs y3HalOT
0 BBIJIAIOIIUXCS pe3yJibTaTaxX, MOJyYeHHbIX B X0/le PAa3BUTHUS MaTeMaTHKH KaK HayKH, U 06
HX aBTOpax.

ComeprkaTesibHO-MeTOZiMYecKass JTUHUS «MHOXeCTBa M JIOTHKa» BKJIIOYAeT B cebs
3JIEMEHTbl TEOPUHM MHOXKECTB M MaTeMaTH4YeCKOM JIOTUKU. TeopeTUKO-MHOXKeCTBEHHbIEe
Npe/CTaB/JeHUs] TPOHU3BIBAIOT BeCb KypC IIKOJLHOM MaTeMaTUKH UM NpeJJaralmT
HauboJiee YHUBEPCAJIbHBIA $3blK, O0bEeAWHAIOUIUN BCe pa3jie/ibl MaTeMaTUKH U eé
NPUJIOXKEHH U, OHU CBA3BIBAIOT pa3Hble MaTeMaTHUYeCKHUe JUCIUIIJIMHBI U UX MPUIOXKEHHUS
B eauHoe 1esoe. [l03TOMy BaXXHO JaThb BO3MOXXHOCTb OOyYarolieMycsd IOHHUMAThb
TEOPEeTUKO-MHOXKECTBEHHBIN SI3bIK COBpEeMEHHOM MaTeMaTHKU U HCIO0JIb30BaTh €ro AJis
BbIpaXKEHUsI CBOUX MbICJel. /IpyruM Ba)XHbIM NPU3HAKOM MaTeMaTHKH KaK HayKu
clefyeT TpPU3HAThb CBOMCTBEHHYH €W CTPOroCcTh OOGOCHOBAaHUW U  CJie[lOBaHHE
omnpeJie/IEHHBIM MpaBWIaM IOCTPOEHUs [I0Ka3aTeJbCTB. 3HAKOMCTBO C 3JIeMEHTaMH
MaTeMaTU4YeCKOM JIOTUKH  CIOCOOCTBYeT  Pa3sBUTHI0  JIOTUYECKOTO0  MbILIJIEHHUS
00y4JaloIUXCs, O3BOJISIET UM CTPOUTD CBOU PACCYKAEHUSI HAa OCHOBE JIOTUYECKHUX MPABUJI,
dbopMHUpPYeET HAaBBIKU KPUTUYECKOT'O MbIIILJIEHHUS.

B yye6HOM Kypce «Aare6pa U HavaJla MaTeMaTHUYECKOTO aHaJIU3a» MPUCYTCTBYIOT
OCHOBBI MaTeMaTU4YeCKOro MOJeJIMPOBAHUS, KOTOpble MPHU3BaHbl CIOCOOCTBOBATH
bOpMUpPOBaHUIO HABLIKOB INOCTPOEHHUS] MOjieJield peasibHbIX CUTYallUMd, UCCJIe0BaHUS
3TUX MoJeJiel C TOoMOlIbI0 anmapara ajirebpbl W MaTeMaTHYeCKOTO aHasIu3a,
WHTepIpeTaluu MOJIyYeHHbIX pe3yJbTaToB. Takue 3aZjlaHUsl BIJIETEHbl B KaXK/JbIH U3
pas3/iesioB MPOrpaMMbl, MOCKOJILKY BeCh MaTepHaJl yueOHOr0 Kypca IHUPOKO HUCIOJIb3yeTCs
JUIs pellleHUs] NPUKJIAAHBIX 3a7a4. [Ipu pelieHUH peasibHbIX NPAKTUYECKUX 3ajjad
obyyamlecs pasBUBAKT HAOJ/0OAATEJbHOCTb, yMeHHEe HaXOJAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCIOJIb30BaTh aHAJIOTUIO, 06001aTh U KOHKPETU3UPOBATh NPOOJIEMY.
JlesaTeqbHOCTDb 10 GOPMHUPOBAHUIO HABBIKOB pellleHUsI MPUKJIAJHbIX 3a/la4 OpraHUu3yeTcs
B Ipoljecce U3y4yeHUs BCeX TeM y4eGHOro Kypca «Asre6pa ¥ Havasla MaTeMaTHYECKOTO
aHa/IM3ay.



Ha wusydenHue y4ye6HOro kypca «Aire6pa M HayajJa MaTeMaTHUYeCKOro aHaJnd3a»
oTBoAUTCA 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Hezieto), B 11 kiacce - 136 yacoB
(4 yaca B HezieJI10).



COAEPKAHHUE OBYYEHHA
10 KJIACC

Yucia ¥ BbIYUC/IEeHUA

PauuonanbHble 4yucaa. OObLIKHOBEHHble U JeCATHYHble Jpo6OH, MPOLEHTHI,
OeckoHeuyHble nepuoauveckue gpobu. [IpuMeHeHue po6el U NMPOLEHTOB [ pelleHUus
NPUKJIAJHbIX 33/1a4 U3 Pa3/IMYHBIX OTpac/ield 3HAHUM U peaJibHOU )KU3HHU.

JencTBUTeNIbBHBIE  4YMCla.  PallMOHa/JbHble M UppalMOHAJIbHblE  YUCJA.
ApudmMeTnueckue onepanyu C JeUCTBUTEJNbHbIMU 4YUCIaMU. MoAyJb AeWCTBUTEbHOTO
4yuc/a U ero CBoMcTBa. [IpubIMkEéHHble BbIYMCIEHUS, IPaBUIa OKPYTJIEHUS, IPUKUKA U
OILleHKa pe3yJibTaTa BbIYMCIEeHUH.

CreneHsp c nesbIM nokasarteseM. buHoMm HerlooToHa. HUcnosb3oBaHue mnoaxoAAleH
bopMbl 3amKUCU JEeWCTBUTEJbHBIX YMCeJ [/ pelleHHUs IpaKTUYeCKUX 3ajad u
Npe/CTaB/IeHUs JaHHBIX.

ApudmeTHuecKkril KOpeHb HaTypaJIbHOM CTENEHU U ero CBOMCTBA.

CTeneHsb C pallMOHA/JIbHBIM NIOKa3aTeJieM U e€ CBOUCTBA, CTeNIeHb C JeCTBUTEbHbIM
1oKasaTeJieM.

Jlorapudm uncaa. CeoiicTBa jorapudma. JlecATUUHBIE U HATYpPa/bHble JIOTapUPMBI.

CHHYC, KOCHHYC, TaHT'€HC, KOTAHT'€HC YUCJI0BOT0 apryMeHTa. ADKCUHYC, apKKOCHUHYC
Y apKTaHTeHC YMCJIOBOr0 apryMeHTa.

YpaBHeHHUA U HEpaBeHCTBa

ToxpecTBa M TOXJeCTBeHHble Npeobpa3oBaHUsl. YpaBHEHHUe, KOPeHb ypaBHEHMUSI.
PaBHOcH/IbHBIE  ypaBHeHUS W  ypaBHeHHUdA-cle[CcTBUA. HepaBeHCTBO, pelieHHUe
HepaBeHCTBA.

OcHOBHble MeTOJbl pelleHHUs LeJblX U JAPOOHO-pallMOHAJbHBIX YpaBHEHHUH H
HepaBeHCTB. MHOTO4JIeHbl OT OJJHOM NlepeMeHHOU. /leJieHre MHOTO4J/IeHa Ha MHOT'O4YJIEH C
octaTkoM. TeopeMa be3y. MHorouJieHbl ¢ ieJibiIMUA Ko3dpduireHTamu. Teopema Buera.

[Ipeo6pa3oBaHMA YUCTOBBIX BEIpAXKEHUH, COZepKallUX CTENleHU U KOPHHU.

WppayuoHanbHble ypaBHeHUA. OCHOBHble MeTOJbl pelleHUs UPpalMOHAJIbHbBIX
ypPaBHEHUU.

[lokasaTesbHble ypaBHeHHA. OCHOBHble MeTOJbl pelleHHUA I0Ka3aTeJbHbIX
ypPaBHEHUU.

[Ipeo6pa3oBaHue BbIpaXKEHUH, COJlepKaliuX JOorapuPMbl.

Jlorapudmuyeckre ypaBHeHUs. OCHOBHble MeTOJbl pelleHUs JorapuPpMUUecKUX
ypPaBHEHUH.

OcHOBHBbIE TPUTOHOMETpPUYECKUE bopMybI. [Ipeo6pazoBanue
TPUIOHOMETPUYECKHUX BbIpaxKeHUH. PellleHre TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenve cucteM JIMHEWHBIX YpaBHEHU M. MaTpulla CUCTEMBI JIMHENHBIX YPaBHEHHUH.
OnpepennTesnb MaTpULbl 2x2, €ero reOMeTpU4eCKUM CMBICJ U CBOMCTBA, BBIYUC/IEHUE ero
3HaueHUs, IpMMeHeHUe ompejiesuTess AJis pelleHUs CUCTeMbl JIMHEWHBbIX YpaBHEHUM.
Pemenue npuk/IaJHbIX 3a/ja4 C IOMOLbI0 CUCTEMBI JIMHEWHBIX ypaBHeHUH. MccneoBanne
NOCTPOEHHOU MO/JIeJIU C TOMOLIbI0 MaTPHUL U ONlpeJleITeeN.



[loctpoenre MaTeMaTH4YeCKHUX MOJeJed pealbHOM CUTyallud C IOMOLIbIO
ypaBHeHHH U HepaBeHCTB. [IpuMeHeHMe YypaBHEHUW UM HEpPaBEHCTB K peLIeHUIO
MaTeMaTU4yeCKUX 3a/ia4 Y 3a/ia4 M3 pa3/IMYHbIX 06/1acTell HAYKH U peaJIbHOM XKU3HHU.

dyHKuuu ¥ rpapukmn

dynkuus, cnocobsl 3ajaHusa GyHKIMU. B3auMHo o6paTHble GyHKIMU. KoMmnosunus
byuknuit. 'paduk GyHKIUU. JieMeHTapHble Mpeobpa3oBaHus rpapuKOB PYHKILUH.

O6sacTb omnpefeseHUss UM MHOXeCTBO 3HauyeHUMW OJyHkuuu. Hynn ¢yHknuu.
[IpoMexxyTKM 3HAKOMOCTOSIHCTBA. YéETHble M HeuéTHble OGyHKIUU. [lepuoguueckue
bynkuuu. [IpoMexxyTKh MOHOTOHHOCTH QYHKLIUU. MaKCHMyMbl U MUHUMYMbl QYHKIIUH.
Haubosbliee 1 HaMMeHblllee 3Ha4eHNU QYHKLUU Ha TPOMEXYTKe.

JIluHeliHas, KBaJpaTW4yHasd U [ApoOGHO-IMHeMHass JYHKUUU. JJjieMeHTapHoe
yccjaeloBaHue U IOCTPOeHUe UX IpadUKOB.

CteneHHass ¢QyHKLMA C HaTypaJbHBIM M ILeJbIM MOKa3aTeseM. E€ cBolcTBa u
rpaduk. CBoiicTBa ¥ rpaduK KOpPHSI h-Oil CcTelmeHU KaK QYHKUUU OOpPATHON CTENeHU C
HaTypa/IbHbIM [TIOKa3aTeJeM.

[lokasaTtesbHasgs W JiorapudmMuyeckass QYHKLUHA, HUX CBOWCTBA U TrpaduKU.
Ucnonb3oBanue rpadpuKoB GyHKIMHN AJ15 pellleHUs] ypaBHEeHUH.

TpuronomeTrpuueckass OKpyKHOCTb, ONpeJieJieHhe TPUTOHOMETPUYECKUX QYHKIUHN
4YHCJIOBOTO apryMeHTa.

dyHKIMOHAJbHblE 3aBUCUMOCTU B peasibHBIX INpoleccax M ABJeHUAX. ['paduku
peasibHbIX 3aBUCUMOCTEMN.

Hayasia MaTeMaTH4YeCKOro aHa/Iu3a

[locnemoBaTeslbHOCTH,  CIOCOOBI  3aJlaHUs  INOCJeJl0BaTesJbHOCTeH.  MeToz
MaTeMaTU4eCKOM HWHAYKLHUU. MOHOTOHHble U OrpaHUYeHHble I0C/Ie0BaTeJbHOCTH.
HcToprsa BOSHUKHOBEHHS MaTeMaTU4YeCKOIo aHa/IM3a KaK aHa/u3a 6eCKOHEeYHO MaJlbIX.

ApudmeTudeckass MU reoMeTpuueckass Iporpeccuu. beckoHeuyHO yObIBawoLas
reoMeTpuueckass nporpeccus. CyMMa OeCKOHEYHO YyObIBawlled TIeoMeTpUYecKoun
nporpeccuy. JIMHEMHBIM W SKCIOHEHLIMaJbHBIM pocT. Yucno e. PopMysia CI0XKHBIX
npoueHToB. Ucnosb30BaHWe NpOrpeccMy AJs pelleHUs peasbHbIX 3aJiad NMPUKJ/IAJHOTO
XapakTepa.

HenpepbiBHbIe QYHKLIMU U KX CBOMCTBA. TOYKMU pa3pbiBa. ACUMITOTHI IpadHKOB
bynkuuid. CBoiicTBa QYHKLMK HeNpepbiBHbBIX Ha OTpe3Ke. MeToJ, WHTepBa/IOB AJis
pellleHHWs HepaBeHCTB. [IprMeHeHUe CBOWCTB HeNpepbIBHbIX (GYHKLUUH [/ pelleHUs
3aJad.

[lepeasgs ¥ BTOpas mnpousBoAHble GyHKUUU. OnpejesieHWe, TeOMeTPUYECKUH U
br3MYecKni CMbIC/ IPOUM3BOAHON. YpaBHEHUE KacaTeJIbHOU K rpaduKy QyHKLHU.

[IponsBojHble 3/ieMeHTapHbIX QYyHKUUW. [I[pousBojHAas CyMMbl, NpPOU3BeJEHUS],
YaCTHOI'O ¥ KOMIIO3ULIUU QYHKIUH.

MHo>xecTBa 4 JIOTHKA

MHoOXxecTBO, onepanuMyd HaJ MHOXeCTBAMHU M UX CBOMCTBA. /[luarpaMmel JWsiepa-
BenHa. [IpuMeHeHHe TeOpeTHKO-MHOKECTBEHHOTO alnapara /JJjif ONHWCAaHUSA peasbHBIX
IIPOLLECCOB U SIBJIEHUH, IPU pellleHUH 3a/1a4 U3 APYTUX y4eOHbIX IpeJiMeTOB.

OnpepeseHve, TeopeMa, CBOWCTBO MaTeMaTH4YeCKOTo O0OBeKTa, CJe/iCTBUE,
Jl0Ka3aTeJbCTBO, PABHOCUJIbHbIE yPAaBHEHHUS.
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Yucia ¥ BbIYUC/IEHUSA

HatypanbHble U Liesble yncaa. [[pyMeHeHMe NIPU3HAKOB J1eJIMMOCTH LieJIbIX YHCeJ],
HauboJbIINUN 00IKH AeauTenb (Jasee — HOJI) 1 HauMeHblllee o6liee KpaTHoe (Janee —
HOK), octaTkoB 1o Mmoay.ito, aaroputma EBknunja s pemeHus 3a/jad B LjeJibIX YHACIAX.

KomniekcHble yuciaa. Anrebpavdeckas M TpUroHOMeTpuueckass GopMbl 3allUCH
KOMILJIEKCHOTO 4HcJa. ApudMmeTHyecKHe onepaydu € KOMIUJIEKCHBIMHU UYMCJIaMM.
N306pakeHre KOMILJIEKCHBIX 4YHCeJ Ha KOOpAMHATHOM mockocTh. Popmysa Myaspa.
KopHHU n-oii cTeneHM M3 KOMILJIEKCHOTO 4HcJaa. [I[puyMeHeHUe KOMILJIEKCHBIX 4uces JJid
peuleHUs GU3UYECKUX U TeOMETPHUUYECKHUX 3aJaY.

YpaBHeHHUA U HEpaBeHCTBa

CucteMa M COBOKYNHOCTb YpaBHEHUWHW M HepaBeHCTB. PaBHOCU/IBHBIE CUCTEMBI U
CUCTeMBI-C/1e/iCTBUSA. PABHOCU/IbHBIE HEpaBeHCTBA.

OT60p KOpHeH TPUTOHOMETPUYECKUX ypaBHEHHUU C TIOMOILBIO
TPUTOHOMETPUYECKOU OKPY>KHOCTH. PellleHHMe TPUTOHOMeTPHUYECKUX HEPABEHCTB.

OcHOBHbIe MeTO/ibl pellleHHs T0Ka3aTe/bHbIX U JIorapuPpMUIeCcKUX HEPaBEHCTB.

OcHOBHbIe MeTO/bl pellleHUsI UPPaLMOHAIbHbIX HEPABEHCTB.

OcHOBHBle MeTO/Jbl pelleHUs CUCTEM U COBOKYNIHOCTEM pallMOHAJIbHBIX,
VppanroHa/bHbIX, I0Ka3aTeJbHbIX U JIOTapuPMHUIECKHUX YPaBHEHUH.

YpaBHeHHS, HepaBeHCTBA U CUCTEMBI € TapaMeTpPaMHU.

[IpuMeHeHUe YypaBHEHUH, CUCTEM U HEPABEHCTB K pelleH1I0 MaTeMaTUYeCKHUX 3a/1a4
Y 33/1a4 M3 pa3/IMYHbIX 06JIacTel HAyKU U peasbHOM KU3HU, MHTepIlpeTalys N0J1y4eHHbIX
pe3yJIbTaToB.

PyHKIMH ¥ TPaPUKH

['paduk koMnosnuuu GpyHkuui. leomeTpudeckre o6pasbl ypaBHEHUH U HEPAaBEHCTB
Ha KOOPJHUHATHOM MJIOCKOCTH.

TpuroHoMeTpuryeckue GYHKIMH, UX CBOMCTBA U IpadUKHU.

['paduyeckre MeToAb! pellleHUs ypaBHEHUH U HepaBeHCTB. I'padpudeckue MeTOAbI
pelueHuUd 33,4 C MapaMeTpaMH.

Ucnonb3oBanve rpadukoB GYHKUUMKA A1  HKCCAeJLOBAaHUA  TPOLLECCOB U
3aBUCUMMOCTEN, KOTOpble BOSHUKAIOT NIPU pellleHUH 33/jay U3 APYruX y4eOHbIX IpeIMETOB
Y peasibHOU KU3HHU.

Hayasia MaTeMaTH4YeCKOro aHa/iusa

[IpuMeHeHHe NPOU3BOAHOM K HCCAe0BaHUI0 (QYHKLUMHA Ha MOHOTOHHOCTb U
3KcTpeMyMbl. HaxoxJeHue HauboOJbLIEro M HaWMeHbIIEro 3HaYeHWHW HelnpepbIBHOU
byHKIIMU HA OTpE3KE.

[IpuMeHeHWe NPOU3BOAHOMN /Il HAX0XKAEHUSA HaU/Iy4dllero peleHus B IPpUKIaJHbIX
3aJlavax, A/ ollpesiesieHMs] CKOPOCTHU U YCKOpPeHUs Mpolecca, 3aJaHHOro GopMyJsoN Uau
rpaduKoMm.

[lepBoobpa3Has, = OCHOBHOe  CBOMCTBO  mepBooOpasHbix. [lepBooGpasHbie
3JleMeHTapHbIX QYHKUUH. [IpaBuIa Hax0XAeHNUs 1epBO0OPa3HbIX.

HuTerpan. T'eoMeTpudyecKui CMBICA UHTerpasja. BbluucieHue onpeneséHHOTO
uHTerpaJa no ¢popmyse HetoToHa-JlelibHU1IA.



[IpuMeHeHUe WMHTerpasia AJsl HaXOXAEeHUs IJouajied MJI0CKUX GUryp u o6’bEMoB
reoMeTpUYECKUX TeJl.

[Ilpumepbl  pemeHud  guddepeHUANbHBIX  ypaBHeHUH.  MaTeMaTuyeckoe
MO/leJINPOBaHUE peasibHbIX MPOLECCOB € MOMOIIbI0 AU PepeHIHaNbHbIX YPAaBHEHHUH.



[IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O KYPCA «AJITEBPA M HAYAJIA
MATEMATHUYECKOT'O AHAJIU3A» (YTJIYBJEHHBIM YPOBEHDL) HA YPOBHE CPEJJHETO
OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

1) rpa>kaHCKOro BOCIMTaHUA:

CPOPMUPOBAHHOCTb TPaXKAAHCKOM MO3ULMHA O0Oydarolleroci Kak aKTHUBHOTO H
OTBETCTBEHHOTO 4YJleHa POCCUMCKOro o6liecTBa, NpejcTaBJeHHe O MaTeMaTH4YeCKHUX
OCHOBaX (PYHKIIMOHUPOBAHUA Pa3JIMUYHBIX CTPYKTYp, ABJIEHUH, NpoLeyp pakJaHCKOro
obuiecTBa (BbIOOPHI, ONPOCHI U Jpyroe), yMeHue B3aHMOJ€MCTBOBATh C COLMAJbHBIMHU
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKLUSAMHU U Ha3HAYEHUEM;

2) IaTPUOTHUYECKOI'0 BOCIUTAHMS:

cOOPMHUPOBAHHOCTb POCCUMCKON TIPaXKJAAHCKOM MJEHTUYHOCTH, YyBaXKEHUS K
NpPOLUIJIOMY M HACTOALLEMY POCCUHMCKOM MaTeMaTHKH, LEHHOCTHOe OTHOLIeHHe K
JOCTUKEHUSAM POCCUMCKUX MaTeMAaTUKOB M POCCUUCKOW MaTeMaTU4eCKOU LIKOJIBbI,
MCI0JIb30BaHUe 3TUX JOCTHXKEHUH B IpyTUX HayKax, TEXHOJIOTUAX, chepaxX IKOHOMUKY;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAaHWe JyXOBHBIX I|eHHOCTEH POCCUHCKOro Hapoja, CPOPMHUPOBAHHOCTH
HpPaBCTBEHHOIO CO3HAaHMUS, 3THUYECKOr0 IMOBeJleHUs], CBfAA3AHHOTO C MpaKTUYeCKUM
IpUMeHeHUeM J[AOCTKEHUM HayKu U JeATeJbHOCTbI Y4YEHOIO, OCO3HAaHHWE JIMYHOTO
BKJIa/la B IOCTPOEHUEe YCTOMYMBOTO OYyILero;

4) 3cTeTMYEeCKOro BOCIIUTAHM:

3CTeTUYeCKoe OTHOLIeHWe K MHUpy, BKJIOYasd ICTeTUKYy MaTeMaTH4YeCKUX
3aKOHOMEPHOCTeH, 0OBEeKTOB, 3aJady, peLleHUH, pacCyXJeHUH, BOCHPHUUMYMBOCTb K
MaTeMaTH4YeCKHUM aclleKTaM pas3/IMYHbIX BUI0B UCKYCCTBa;

5) pusnyeckoro BOCNUTAHUA:

cpOpMUPOBAHHOCTb YMeHHUsI NPHUMEHATb MaTeMaTH4yeCKUWe 3HaHWA B HHTepecax
3l0poBOro M 06e3omacHOro ob6pasa 3>KU3HHM, OTBETCTBEHHOE OTHOLIEHHWEe K CBOEMY
3/I0POBbI0  (3/l0pOBOe NUTaHHUe, COAJIAHCUPOBAHHBIM pEXHUM 3aHATUW W OT/bIXa,
peryssipHas ¢usuyeckass akTUBHOCTb), GU3HUUYECKOE COBEPLIEHCTBOBAHUE MPHU 3aHATUSX
CIIOPTUBHO-03J0POBUTEJILHOM eATEebHOCTBIO;

6) TpyA0BOro BOCIUTAHMA:

TOTOBHOCTb K TpPYJy, OCO3HaHUe LIeHHOCTHU TPYJO0/I00Us, UHTepec K pas3IMYHbIM
cpepaM mnpodeccHOHANbHON [eATeJbHOCTH, CBfI3aHHBIM C MaTeMaTUKOH U eé
NpUJIOKEHUAMH, YMeHHe COoBepllaTb OCO3HAaHHBIM BbIGOp Oyayuield mnpodeccuu U
peasiM30BbIBaTb COOCTBEHHble >XU3HEHHble IJIaHbl, TOTOBHOCTb M CHOCOOHOCTb K
MaTeMaTH4eCKOMy 00Opa30BaHUI0 U €aMOOOpa30BaHHWIO Ha NPOTSHKEHUH BCeW >KU3HH,
TOTOBHOCTb K aKTMBHOMY Y4YacTHI0O B pellleHWU NpPaKTUYeCKHUX 3a/jlad MaTeMaTu4eCKOn
HaNpaBJIeHHOCTY;

7) 3K0J1I0rU4eCKOro BOCIUTAHUA:

cPOpPMHUPOBAHHOCTb 3KOJIOTHUYECKON KyJbTYpbl, IOHHMaHWe BJIUSHUSA COLUAJIBHO-
3KOHOMMYECKUX IMPOLIECCOB HAa COCTOSIHWE MPUPOJHOW U COLMAJBbHOW CpeZibl, 0CO3HAHUE
I7106aJIbHOTO XapaKTepa 3KOJOIMYeCKUX Mpo6JseM, OpHeHTalus Ha IpUMeHeHHe
MaTeMaTU4YeCKUX 3HaHUM [JIg pelleHUs 3aZad B 00JIaCTH OKpy:Kalwllell cpeabl,
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IIJIAHMUPOBAaHHE NOCTYNKOB M OLEHKM MX BO3MOXXHBIX NOCJEACTBHUU [/ OKpYXKawllen
cpeAbl;

8) HeHHOCTH Hay4YHOr0 NO3HAHHUA:

cPOPMUPOBAHHOCTb MUPOBO33pEHHUS, COOTBETCTBYIOLLEI0 COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKU U OOIeCTBEHHOM NPAKTHUKH, TOHMMaHHe MaTeMaTHU4YeCKOM HayKHU Kak
chepnl Yes0OBeYECKOU J1eITeJIbHOCTH, 3TANOB €é pa3sBUTHUSA U 3HAYMMOCTH [/ Pa3BUTHUA
LMBUJIM3ALUH, OBJIaJIeHHe A3bIKOM MaTeMaTUKU M MaTeMaTU4YeCKOM KyJbTypou Kak
CpeACTBOM  MO3HAaHUA  MHUpPa, TOTOBHOCTb  OCYIIECTBJATb  HPOEKTHYH U
UCC/1e0BaTe IbCKYIO0 AeTeJIbHOCTb MHAUBUAYATIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

ITo3HaBaTe /IbHbIe YHUBeEpcaibHbIE yUYeOHbIE AeliCTBUA

Bba3oBble joruyeckme JeuCcTBUs:

BBIABJATh M XapaKTepHU30BaTb CylLleCTBEHHble TpPU3HAKM MaTeMaTHYeCKHUX
06'bEKTOB, MOHATUH, OTHOLIEHUH MeXJy MNOHATHUSAMH, GOPMYJHPOBATH ONpe/eseHus
NOHATHH, YCTaHABJMBAaThb CylleCTBEHHbIM NpPU3HAK KJIacCMPUKALMM, OCHOBAHUA [Js
0060011leHUsI U CpPAaBHEHUS1, KPUTEPUHU IPOBOJUMOI0 aHA/IN33;

BOCIPUHUMATb, GOPMYJIMPOBATh U IPe0OPa30BbIBATh CYXKJeHUSA: YTBEPAUTEbHbIE
Y OTpULATE/IbHBIE, EJUHUYHBIE, YACTHBIE U 0OILHE, YCIOBHBIE;

BBIABJIAATh MaTeMaTUYeCKHe 3aKOHOMEpPHOCTH, B3aUMOCBSI3M W NPOTUBOpEYHs B
dakTax, JaHHBIX, HAOIIOJEHUSX U YTBEPXKAEHHUAX, NTpeAiaraTb KPUTEPUHU J1J1s1 BbISIBJIEHUS
3aKOHOMEPHOCTeN U NPOTHUBOPEYUH;

JleJlaTb  BbIBOABI C MCIOJIb30BAHHMEM 3aKOHOB JIOTHKH, [JeAYKTUBHBIX U
VH/YKTHBHBIX YMO3aKJ/JI0YeHUH, YMO3aK/JI0YeHUH 110 aHaJIOTUH;

IPOBOAUTL CaMOCTOATEJbHO J[i0OKa3aTeJbCTBAa MaTeMaTU4YeCKUX YyTBepXKAeHUH
(npsiMble 1 OT NPOTHUBHOIO), BbICTPAUBATh apTyMEHTALUIO, NPUBOJUTbL NpPUMEPHI U
KOHTPIPHUMEpPHI, 000CHOBBIBAaTb COGCTBEHHBIE CY>K/I€HUSI U BbIBO/bI;

BbIOMPATh CINOCOO pelleHHs Yy4eOHOUM 3a/jauu (CpaBHHMBATbh HECKOJIbKO BapUaHTOB
pelieHMs, BbIOUpaTh HauboJiee MOAXOAALMN C YYETOM CaMOCTOSITE/NbHO BblJeJeHHbIX
KpUTEpPUEB).

Bba3oBble Hcciea0BaTe/IbCKUE AeiiCTBUA:

MCIO0JIb30BaTh BONPOCHl KaK HCCAeOBAaTEJbCKUHA HHCTPYMEHT IO3HaHMUS,
dopMysMpoBaTh BONPOCHl, PUKCUPYWOLIHe NPOTUBOpeyHe, NMpo6JeMy, yCTaHABJIUBAThb
HCKOMOE U JlaHHOe, GOpMHPOBATh FMIIOTE3Y, apIYMEHTUPOBATh CBOIO MO3ULHI0, MHEHUE;

IPOBOAUTL CAaMOCTOSITE/IbHO CIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCJIeJOBaHHUE IO
YCTAHOBJIEHUID 0COOGEHHOCTEM MaTeMaTHUYeCKOro O0O'beKTa, SBJIEHUs, MpoIiecca,
BbISIBJIEHUIO 3aBUCHMOCTeN Mex/ly 00 beKTaMy, SIBJIEHUSMH, IPOLeccaMy;

CaMoCTOSATe/IbHO (GOpMyJMpPOBaTh 0000ILEeHUS U BbIBOJbl 1O pe3yJbTaTaM
IpPOBeJEHHOr0 HAGJIIOJleHUs, MCC/IeOBaHUs, OLeHUBAThb JOCTOBEPHOCTb MOJyYeHHBIX
pe3yJIbTaTOB, BbIBOJIOB U 000011[eHUH;

IPOTHO3UPOBaTb BO3MOXKHOE pas3BUTHe Ipolecca, a TakXke BbIJABUraThb
Hpe/0JI0’KEeHUsI O €r0 Pa3BUTHHU B HOBBIX YCIOBHUSIX.

Pa6oTta c uHpopmanueit:
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BBIABJATH AePULUTbI MHPOpMaLMY, JaHHBIX, HEOOX0JUMBIX [/ OTBeTa Ha BONpPOC
Y /151 pellleHud 3a/ja4y;

BbIOMpaTh MHQPOpPMAlMI0O U3 HCTOYHHMKOB pas3/JIMYHBbIX THUIIOB, aHaJU3UpOBATh,
CUCTEMATHU3UPOBAaTb U HUHTEPIpPeTUPOBaTb WHPOpPMALMI0 pa3JUYHBIX BUAOB U POpM
npe/CcTaBJIeHU;

CTPYKTypUpOBaTb HHGQOpMaLUIO, MNpeACTaBJATb e€ B pas3JUuHbIX (QopMax,
WJLJIIOCTPUPOBATB rpadryecKy;

OLleHUBAaTh HaJ&XKHOCTb WMHQOpPMALUU IO CAaMOCTOATEJbHO CHOPMYJUPOBAHHBIM
KPUTEPHUSAM.

KoMMyHHMKaTHBHbIEe YyHHBepCa/IbHbIEe yYeGHbIe AeliCTBUA

OomieHue:

BOCIIPUHUMATb U GOPMYJMPOBATb CYXAEHHUS B COOTBETCTBUU C YCJIOBHUAMU HU
1eJsAMH OOLIeHUs], ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOI0 TOYKY 3pPEHHUS B YCTHBIX U
NMCbMEHHBIX TEKCTax, [laBaTb NOSICHEHUs N0 XOAY pelleHHs 3aJayd, KOMMEeHTHUPOBaTh
IOJIyYEHHbIN pe3y/IbTaT;

B XoJZie OOCYXJeHHUs 3ajaBaTb BONPOCHl IO CYLIECTBY OOCYXJaeMOHl TeMbl,
npo6JieMbl, pellaeMOl 3a/lauyM, BbICKa3blBaThb WJEH, HalleJleHHble Ha IMOMUCK peLIeHMUS,
CONOCTABJIATb CBOU CYX/JEHUs C CYXAeHUSAMH [JPYTrux Y4YaCTHUKOB JIMAJIOra,
0O0HapY>XUBaTh pas3/iMiMe U CXOACTBO MO3UIMH, B KOPpPeKTHOU dpopMe $OpMyMpPOBaTh
pasHorJlacus, CBOM BO3paXKeHUsd;

NpeJiCTaBJAATh pe3y/JbTaThl peLleHUs 3a/layM, OSKCIIePUMEHTa, HCCleJ0BaHUs,
IPOEeKTa, CaMOCTOSITEeJbHO BbIOMpPATb ¢opMaT BBICTYIJIEHWSA C Y4Y6TOM 3ajad
pe3eHTalUu U 0COGEHHOCTEN ayJUTOPHH.

PerysTuBHbIe yHMBepca/IbHbIe y4eGHbIe AeHCTBUSA

CamoopraHnusanus:

COCTaBJIATH IJIaH, aJITOPUTM pellleHUs 3a/la4M, BbIOMpPATh CNOCO6 pelleHUsl C yYETOM
UMEIOLIMXCA PpecypcoB M  COOCTBEHHBIX BO3MOXHOCTeH, aprymMeHTHUpOBaTb U
KOPPEKTHUPOBATh BAPUAHTHI pellleHU ! C Y4éTOM HOBOM UHQOpMaIUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHbIA UHTEJ/JIEKT:

BJIa/leThb HaBbIKaMH{ I03HaBaTeJbHOU pedJieKCHMM KaK OCO3HAHHSA COBeplIaeMbIX
JleICTBUM W MBICJMTEJbHbIX IPOLLECCOB, WX pe3y/JbTaTOB, BJAJETb CHOCOOaMHU
CaMOIIpOBEPKH, CAaMOKOHTpPOJIA Ipolecca M pe3yJbTaTa pelleHUs MaTeMaTH4eCcKOn
3aJa4y;

npeABUZETb TPYAHOCTH, KOTOPble MOTYT BO3HHMKHYTb IIpU peLIeHUH 3aJjayy,
BHOCUTb KOPPEKTHUBBI B [eATEeJbHOCTb Ha OCHOBE HOBBIX OOCTOSATEJBbCTB, JAHHBIX,
Hal/IeHHbIX OIIMOO0K, BbISIBJIEHHbIX TPYAHOCTEH;

OLleHUBATb COOTBETCTBHE pe3yJbTaTa LieJU U YCJAOBUAM, OOBACHATb NPUYMHBI
JIOCTHXKeHUS UM HelOCTHXKEeHUsl pe3yJIbTaTOB [eATeJbHOCTH, HaX0JUThb OIIUOKY, JaBaTh
OLIeHKY IPUOOPETEHHOMY ONBITY.

CoBMecTHasA AeATe/IbHOCTb:

NOHMUMAThb U UCMOJIb30BaTh IPpeUMYyIllecTBa KOMaHJHOW U UHAUBU/Ya/lbHON pPabOThI
IpyU pelleHWH Yy4yeGHbIX 3aJay, NPUHUMATh IeJb COBMECTHOH [JesTeJbHOCTH,
IJIAHMPOBATh OpraHM3allMi0 COBMECTHOW paboThl, pacnpefensTb BHUJAbI paboT,
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JlOrOBapUBaThCs, O0OOCYKJaTb INpolecc M pe3yabTaT paboThbl, 00606LATh MHEHUS
HECKOJIbKUX JIIOJeH;

y4acTBOBaTh B TPYMNINOBbIX ¢opMax paboThl (06CYykJeHHs, OOMeH MHEeHHUH,
«MO3TOBBIE HITYPMbI» U UHbIE), BBIMOJIHATb CBOIO YacTb paboThl U KOOPAUHUPOBATDH CBOU
JleCTBUSA C JPYTMMU 4J€eHaMU KOMaH/ibl, OLleHUBaTh KayeCTBO CBOEro BKJaJia B 0OIIMU
NPOAYKT M0 KPUTEPUAM, COOPMYJIUPOBAHHBIM yYaCTHUKAMH B3aUMO/1€CTBUS.

INPEAMETHBIE PE3YJ/IbTATDI

K koH1y obyyenus B 10 KacceoOy4yaroLUica MOMYYUT CAeAyIOLhe MpeJAMeTHbIe
pe3y/sbTaThl 110 OTAEeJbHBIM TeMaM pabodeill MporpaMMbl yuyeGHOro Kypca «Airebpa u
Hayasla MaTeMaTUYeCKOr0 aHa/Iu3a»:

Yucia ¥ BbIYUC/ICHUS:

CBOOOZHO OIepUpoBaTb NOHATUSAMHU: palMOHaJbHOE 4YHCJI0, OeCKOHeuyHas
nepuojyeckas po6b, IPOLEeHTh], UppalMOHAIbHOE YMCJI0, MHOXKeCTBA PalOHA/IbHBIX U
JleMCTBUTE/IbHBIX YK CeJ, MOAYJIb 1IeCTBUTEIbHOTO YU CIIa;

IPUMEHATb APOOU M MPOLEHTHI AJA pellleHUs NMPUKJIaAHBbIX 33/a4 M3 pasJIMYHbIX
OTpacJ/ied 3HaHUU U pea/IbHOU KU3HU;

IPUMEHATb NPUOJMKEHHbIE BBIUMCJIEHHUS, NpaBWa OKPYIJIEHWS, NPUKUAKY H
OLIeHKY pe3yJibTaTa BbIYMCIEeHUH;

CBOOO/IHO ONepUpOBaThb NOHATHEM: CTeNleHb C LeJIbIM [T0Ka3aTeJseM, UCI0JIb30BaTh
NoAX0AAIYI0 GOPMy 3allMCH LeHCTBUTEbHBIX YHCe [JI pelleHrs NPaKTUYeCKUX 3a/a4y
Y IIpe/iCTaBJ/IeHUs JaHHBIX;

CBOOOZHO OINepUpoOBaTh IMOHATUEM: apUPMeTHUYECKUM KOpeHb HaTypaJbHOU
CTeleHy;

CBOOO/IHO ONlepUPOBATh NOHATHEM: CTelleHb C PallMOHAJIbHBIM [TI0Ka3aTeJseM;

CBOOO/IHO ONepHUpPOBATh NOHATUSAMU: JIOTapUPM UYUCIA, JeCATUYHbIEe U HaTypaJibHble
JlorapupMbI;

CBOOOZHO ONEepUpoBaTb NOHATUAMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTeHC
YHCJIOBOTO apryMeHTa;

ONepupoBaTb MOHATHUAMMU: apPKCUHYC, ApPKKOCUHYC W apKTaHTeHC YMUCJI0BOIO
apryMeHTa.

YpaBHeHHUA U HEpaBeHCTBaA:

CBOOOJJHO OIlepHUpOBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHUEe, HepaBeHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPaBHEHUS-CJIeICTBUS], PABHOCUJIbHblEe HEPABEHCTBA;

IPUMEHATb pa3/IMyHble MeTOJbl pelleHUs] palUOHaJbHbIX U  APOOHO-
palMOHa/IbHBIX YPaBHEHUH, IPUMEHATb MeTO/, UHTEPBaJIOB /IJ1S1 pellleHUsI HEPAaBEeHCTB;

CBOOOJHO ONepupoBaTh MNOHATUAMU: MHOTOYJIEH OT OJHOW NepeMeHHOH,
MHOTOYJIEH C ILeJbIMU Ko03dPUIlMeHTaMU, KOPHU MHOrO4YJeHa, NPUMEHATb JeJleHhe
MHOTrO4Y/IeHa Ha MHOTO4YJIEH C OCTaTKoM, TeopeMy be3dy u Teopemy Buera g/ peleHus
3ajay;

CBOOOJIHO ONEepUpOBaThb MOHATUSAMU: CHCTEMA JIMHENHBIX YpaBHEHMUM, MaTpuLa,
onpeZieJIuTes] b MaTpULbl 2 x 2 U ero reoOMeTpU4eCKUM CMBbICJI, UCIIOJb30BaTh CBOUCTBA
onpejesuTesNss 2 x 2 JJi BbIYMC/JIEHHUs ero 3HadyeHHs, NPUMEHATH ONpefe/IUTeNn AJid
pellleHHWS CUCTEMbl JIMHEUHBIX ypaBHEHWH, MOJeJIMpOBaTb peasbHble CUTYyalluH C
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IOMOLIbI0 CUCTEMbl JIMHEHHBIX YpaBHEHWH, HCCIel0BaTb IOCTPOEHHble MOJENU C
IOMOLIbIO MaTPHIL U ONIpe/ieIUTesNeN, UHTEPIPETUPOBATh MOJTYYEHHBIN pe3y/IbTaT;

MCI0J1b30BaTh CBOMCTBA JAeHCTBUH C KOPHSAMM [J191 Ipeobpa3oBaHUs BbIpaXKeHUH;

BBINOJIHATh NpPeo6pa3oBaHUsl YHCJIOBBIX BBbIPAXEHUH, coJepXKalluxX CTeNeHU C
palMOHa/IbHBIM [TI0Ka3aTeJseM;

WCIOJIb30BaTh CBOWCTBA JOrapudMoB AJs1 MpeoOpa3oBaHUsA JiorapuPMHUYECKUX
BbIpaXKEHUU;

CBOOGOJJHO ONEepUpOBATb MOHATHUSIMU: HUppaALMOHA/TbHbIE, [OKa3aTeJbHblE U
JorapudmMuyeckue ypaBHeHMs, HAXOAUTb MX pelleHUs C IMOMOLIbI0 PaBHOCUJIBHBIX
IIePEX0/I0B UJIM OCYILeCTBJIsASI IPOBEPKY KOPHEH;

IPUMEHSATb OCHOBHble TpUTOHOMeTpuYeckrue ¢GOpMyJbl JJs INpeobpa3oBaHUs
TPUTOHOMETPHUYECKHX BbIpAXKEHUH;

CBOOOJIHO ONepUpOBATh NMOHATHEM: TPUTOHOMETPUYECKOe YpaBHeHUe, NPUMEHSTh
HeoOxonuMble GOpPMyJbl /sl pEeUIeHUs] OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
ypPaBHEHUH;

MOJIE/IMPOBaTh peasibHble CUTYallUM Ha S3bIKE alre6pbl, COCTABJASATb BbIPAXKEHMUS,
ypaBHEHHUs, HepaBeHCTBa IO YCJIOBHUIO 3a/auM, MCCIe[0BaTb NOCTPOEHHblE MOJEIU C
MCI0/Ib30BaHUEM allllapaTa ajare6psl.

®yHKUMU U rpadUKU:

CBOOOJIHO ONEepUpPOBAThb MNOHATHUAMHU: OQYHKIUSA, CHOCOOBbI 33ZjaHusl  QYHKIUH,
B3aUMHO O0OpaTHble QYHKIMH, KOMMNO3ULUS PYHKUMUN, rpaduk OYHKIMH, BbIIOJHATh
3JieMeHTapHble peobpa3oBaHus rpaduKoOB QYHKIUH;

CBOOO/IHO ONlepUPOBATh NOHATHUAMU: 06J1aCTh ONpeJie/IeHUs] U MHOKeCTBO 3Ha4eHUH
byHKIMY, HYyIM QYHKLUY, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO  onepupoBaTb NOHATHUAMU: UYETHble U  He4YéTHble  QYHKIUY,
nepuojuyeckve GYHKIUM, NOPOMEXYTKM MOHOTOHHOCTHM QYHKLMHM, MaKCUMyMbl U
MHUHUMYMbI QYHKIMH, HAU6OJIbllee U HAUMeHblIee 3HayeHHe PYHKIUU Ha TPOMEXKYTKE;

CBOOO/IHO OTIEpHUpPOBATh NOHATUAMU: CTelleHHasd QYHKIMUsS C HAaTYpaJbHbIM U LieJIbIM
nokasaTesieM, rpaduk cTeneHHONW QYHKUHUHU C HATypaJbHbIM W IeJbIM IOKa3aTeJseM,
rpadUK KOpHA n-oM CTemeHW KaK OQYHKIMM OOpaTHOM CTeleHW C HaTypasbHbIM
II0Ka3aTeJseM;

onepupoBaTb IMOHATUAMU: JIMHEHHas, KBaJpaTH4Hasd U JApPOOHO-JIMHeHHas
bYHKIMY, BBINOJIHATD 3JIEMEHTApPHOE UCCIeJOBAaHUE U TIOCTPOEHUE UX IPadHUKOB;

CBOOOJJHO OIepHpoBaTh MOHATUAMHU: I[OKas3aTeJbHasd M JorapupmMmuyeckas
bYHKIMH, X CBOMCTBA U rpadUKH, UCT0JIb30BATh UX rPadUKH AJ1s pellleHrs ypaBHEHUH;

CBOOOJHO  ONepupoBaTb MNOHATHUAMU: TPUTOHOMETpPHUYecKass  OKPYXKHOCTb,
onpejie/ieHUEe TPUTOHOMETPUYECKUX QYHKIMHM YUCTIOBOTO apTyMEHTa;

UCI0JIb30BaTh IpadrKU GYHKIMK A/ UCCIeLOBaHUSA NMPOLECCOB U 3aBUCMMOCTEN
IpU pelleHWH 3aJay U3 JPYTUX y4eOHBbIX NMpPeJAMETOB U peasbHOM >KU3HH, BbIPAXKaTb
dbopMys1aMu 3aBUCUMOCTH MeX/ly BeJIMYMHAMUY;

Havyasia MaTeMaTH4eCKOro aHa/JIu3a:

CBOOOJJHO OIepHpoBaThb MOHATUAMHU: apuUPMeTH4YecKass M TreoMeTpHUUecKas
nporpeccusi, 6GECKOHEYHO YyObIBawIlasi reoMeTpUYecKas MpOrpeccusi, JUHEHUHbIA U
3KCIMOHEHLMaJbHbIM pocT, GOpMyJsa CJAO0XKHBIX NPOLEHTOB, MMeTb INpeJCTaBJeHUE O
KOHCTAHTE;
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MCII0JIb30BaTh IPOrPECCHH i1 pellleHUsl pea/IbHbIX 3a/ja4 NPUKJIAZHOI0 XapaKTepa;
CBOOOZHO ONepUpOBaThb MOHATHUAMM: IOCJe[0BaTeJbHOCTb, CIOCOOBI 3aJjlaHUsA

1oc/1e,0BaTeJIbHOCTEX, MOHOTOHHbBIE U OrpaHUYeHHbIe 10CJe[0BaTeJbHOCTH, IOHUMATh

OCHOBBI 3apOXK/jeHUs MaTeMaTUYeCKOr0 aHa/Iu3a Kak aHaJlu3a 6€CKOHEeYHO MaJlblX;

CBOOOJJHO oONepUpoBaTb NOHATHUAMU: HeNpepbiBHble (QYHKLHH, TOYKU paspbiBa
rpaduka GyHKIMH, aCHMOTOThI rpadpuka GyHKIUY;

CBOOOJJHO ONepupoBaTb MNOHATHEM: (QYHKLMA, HelpepbiBHAsg Ha OTpe3Ke,
IPUMEHATDb CBOWCTBA HeNPePbIBHbIX QYHKIUHN A1 pellleHUs 3a/ay;

CBOOOJIHO ONepupoBaTb NMOHATHUSIMU: NepBasd W BTOpas NPOU3BOAHble QYHKIMUY,
KacaTeJsbHas K rpaduKy QyHKIUH;

BBIYUC/IATH NPOU3BOJAHbIE CyMMbl, IPOM3BeJleHNS, YAaCTHOIO U KOMIO3ULUHU [IBYX
byHKL MY, 3HaTh IPOU3BO/IHbIE 3/IeMEHTAPHBIX QYHKIUY;

MCI0JIb30BaTh TeOMeTpUYeCKU U pU3NYeCKUN CMBICJ NTPOU3BOJAHOM /JISl pelleHus
3ajad.

MHo>ecTBa M JIOTUKA:

CBOOO/IHO ONlepHpPOBaTh NOHATUSAMU: MHOXK€ECTBO, Ollepaljii HaJ MHOXKeCTBaMU;

MCII0JIb30BaThb TEOPETUKO-MHOXXECTBEHHBbIM anmnapaTr JAJsd ONMWCaHHUA peasibHbIX
IIPOLECCOB U fIBJIEHWH, IPU pelleHUH 3a/ja4d U3 APYTUX yueOHbIX IpeIMEeTOB;

CBOOOJJHO ONepupoBaTb NOHATHUAMU: OIpeJesieHUe, TeopeMa, YpaBHeHUe-
cle[CTBHE, CBOHCTBO MaTeMaTHYeCKOro 00beKTa, JA0Ka3aTeJbCTBO, PaBHOCUJIbHbIE
ypPaBHEHHA U HEpaBeHCTBa.

K koHuy ob6y4yenus B1l1l kjacceoOydaroluicsa MOJYYUT CAeAYIOlIMe MpeAMeTHbIe
pe3y/sbTaThl 110 OTAEeJbHBIM TeMaM pabodeill MporpaMMbl yuye6HOro Kypca «Airebpa u
Hayasla MaTeMaTUYeCKOr0 aHa/Iu3a»:

Yucia ¥ BbIYUC/ICHUS:

CBOOOJJHO ONepUpOBaTh MOHATUAMHU: HATypaJbHOE U IeJloe YHCJI0, MHOXKeCTBa
HaTypaJIbHbIX U LieJIbIX YHUCeJl, UCII0Jb30BaTh IPU3HAKHU JeJMMOCTH Lesbix uuces, HO/J u
HOK HaTypa/bHBIX 4MceJ A1 pellleHUs 3a/a4, IPUMeHATb aIropuT™M EBK/naa;

CBOOOZHO ONlepUpOBaTh MOHATHEM OCTATKa 110 MOJYJIIO, 3alIMUCbIBAaTh HaTypaJibHble
4YHUCJIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMaX CYUCIEHUS;

CBOOOZHO ONepUpOBaTh NOHATHUAMHU: KOMIUIEKCHOE 4YHCJO U  MHOMXECTBO
KOMIIJIEKCHBIX 4MCeJs, MpeACTaBJATb KOMILJIEKCHble 4YHCJa B aJrebpauvyeckod H
TPUTOHOMETpUYECKOU ¢opMe, BBINOJHATH apudMeTHYeCKHe oNepanud C HHUMU U
M300paXkaTb Ha KOOPJMHATHOM MJIOCKOCTH.

YpaBHeHHUA U HEpaBeHCTBa:

CBOOOJJHO ONepupoBaTb MOHATHUSAMU: HppalMOHa/lbHble, IOKa3aTeJbHble MU
JorapudMuyecKre HepaBeHCTBA, HAaXOJAUTb MUX pelleHHs C MOMOLIbI PaBHOCUJIbHBIX
1epexo/ioB;

OCYIeCTBJIATb OTOOP KOPHeH NpU pelleHuH TPUTOHOMETPHUUYECKOI0 ypaBHEHHS;

CBOOO/IHO ONIepUPOBATh NOHATHEM TPUTOHOMETPHUYECKOe HEPABEHCTBO, IPUMEHSATh
HeobOxoAuMble QOpPMyJbl JJisl  pelleHUs OCHOBHBIX THUIIOB TPUIOHOMETPHUYECKUX
HEepPaBEeHCTB;

CBOOOZHO OIEepUPOBaTb NOHATHUSAMU: CHUCTEMA M COBOKYINHOCTb YpaBHEHUU U
HEepaBeHCTB, PABHOCHUJIbHBIE CHUCTEMbl WU CHUCTEMBI-CJIEJCTBUA, HAXOJUTb pelleHUud
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CUCTeMbl M COBOKYIIHOCTEH pallMOHAJbHbIX, HWpPPaLMOHAJbHBIX, IOKa3aTeJbHbIX U
JorapudpMUYeCcKUX ypaBHEHUH U HEPABEHCTB;

pemaTh palMOHa/IbHble, UpPaLMOHA/bHbIE, NI0Ka3aTe/bHble, JorapupMuieckue U
TPUTOHOMETpPHUYECKHEe YPaBHEHUs U HEPABEHCTBA, CoZiepKallie MOLYJIH U TapaMeTphl;

IpUMeHATb rpaduyeckre MeTo/ibl JJIs1 pellleHUs ypaBHEHUI U HepPaBEHCTB, a TaKXe
3a/jay Cc mapaMeTpaMu;

MO/le/IMpOBaTh peasibHble CUTYallUM Ha A3bIKe alrebpbl, COCTABJAATb BbIpAaXKeHMUH,
ypaBHEHHUs], HEpaBEHCTBA U UX CUCTEMbI M0 YCJAOBUIO 3a/ja4YH, UCC/Ie0BATh MOCTPOEHHBIE
MOJleJId C MHCNOJIb30BaHMEM annapaTta ajare6pbl, UHTEpPHPeTUPOBATb MOJyYeHHbIN
pe3y/bTar.

®yHKUMU U rpadUKU:

CTPpOUTh rpaduKd KOMIO3ULUM (PYHKUHUH C TOMOIIbI0 3JEMEHTApHOro
UCcleJ0BaHUs U CBOMCTB KOMIIO3UIIMHU JBYX QYHKLIUH;

CTPOUTb TeoMeTpUUecKHe 06pa3bl YpaBHEHUW U HEpPaBEHCTB Ha KOOPJHUHATHOU
IIJIOCKOCTHY;

CBOOO/IHO ONIEPUPOBATH NOHATUSMU: FPAPUKH TPUTOHOMETPUYECKUX QYHKIUM;

NpUMeHATb QYHKIMHU JJ11 MOJleJIMPOBaHUSA U UCCJIe[J0BaHUSA peaIbHBIX TPOLECCOB.

Hayasia MaTeMaTH4eCKOro aHa/JIu3a:

MCI0JIb30BaTh NPOU3BOAHYIO [JA HCCAe[J0BaHUS (YHKIMKM Ha MOHOTOHHOCTb U
3KCTPEMYMBI;

HaxoJUTb HaWboJiblllee W HauMMeHbllee 3HaYeHUs QYHKLUM HeNpepbIBHOM Ha
OTpe3Ke;

UCIO0JIb30BaTh INPOU3BOAHYI0 JJI1 HAxOXKAEeHWs HaWJydllero pelleHUs B
NPUKJIAJHBIX, B TOM 4YHCJE COLMAJbHO-3KOHOMHYECKHUX, 33/aydax, [JJis ONpejeseHUs
CKOPOCTH U YCKOPEHHUS Npoliecca, 3aJaHHOT0 GopMyJ10i UK rpadpukoM;

CBOOOJJHO OIepHpoBaTh NOHATHUAMU: NepBOOOpasHas, ONpese/EéHHbIA HHTerpal,
Haxo/JJUThb NepBOO6pPA3HbBIE 3/IEMEHTAPHBIX QYHKIIMK U BBIYUCASATD HHTErpas no ¢popmyie
HbroToHa-J/leliOHUIIA;

HaxO0/JUTh IJIOIA/IU JIOCKUX GUTYP U 06'BEMBI TeJT C TOMOILbIO0 UHTErpaJa;

MMeTb IpeJiCTaBJieHMe O MaTeMaTH4YeCKOM MOJeJIMPOBAaHUM Ha IpUMepe
cocTtaBJsieHUs AU depeHMaTbHbIX YPABHEHUH;

pemlaTb TNpUKJAaZHble 33Ja4d, B TOM 4YMCJe COLMaJbHO-3KOHOMUYECKOTO H
bu3UYecKoro xapakTepa, CpeICTBAMU MaTeMaTUYeCKOT0 aHa/Iu3a.
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TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosinyecTBo 4acos JJIeKTpOHHbIE
Ne HauMeHoOBaHuUe pa3jesioB U TEM (zudposbie)
KontposibHble [IpakTHyeckue
n/m NMporpaMmbl Bcero oOpa3oBaTeJ/ibHbIE
padoThI padoThl
pecypcsl
MHOXeCTBO 1eiICTBUTEIbHBIX YHCEI.
1 MHoro4ieHbl. PaijMoHa/bHbIE 24 1
ypaBHeHUd U HepaBeHCTBa. CUCTeMBbI
JIMHENHBIX yPaBHEHU U
5 @®yHkuuu ¥ rpadpuku. CTeneHHas 12 1
bYHKIMA C LeJIbIM IOKa3aTeaeM
ApudmeTnueckuil KOpeHb n-oi Poccuiickast
3 cTeneHU. MppauuoHaibHble 15 1
ypaBHEHUd 3JIEKTPOHHAas IIKOJIa.
[TokaszaTesibHasA QyHKLUSL.
4 10 1 - Caur:
[lokasaTe/sibHble ypaBHEHUA
c Jlorapudmuyeckass GyHKIUS. 18 1 https://resh.edu.ru/
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHomeTpuyeckue BblpaKeHUs U 99 1
ypaBHEHUd
7 [locsief0BaTENIBHOCTHU U IPOTPECCUU 10 1
8 HenpeprbiBHbIE QYyHKIIMU. 20 1
[IporsBoHas
9 [ToBTOpEHME, 06061IEHHE, c 5

CUCTEeMAaTHU3aluud 3HAHUU

17



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10
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11 KJIACC

KosinyecTBO 4acos JJIeKTpOHHbIE
Ne HauMeHOBaHuUe pa3jesioB U TEM (zudposbie)
KonTposbHblie IIpakTHyeckue
n/n NporpaMmbl Bcero oOpa3oBaTeJ/IbHbIE
padoThI padoThI
pecypcsl
1 UccnepoBanue QyHKIUM C TOMOIIbIO 99 1
NPOU3BOIHOU
2 [lepBoo6pa3Hasi U UHTerpasl 12 1
['padrku TpUroHOMETPHUUECKUX Poccuiickas
3 dyHkui. TpuroHoMmeTpudeckue 14 1
HepaBeHCTBa 3JIEKTPOHHAas IIKOJIa.
WppauuoHaibHbIe, TOKa3aTe/lbHbIE U
4 ppan 24 1 - Caur:
JiorapupMuyecKre HepaBeHCTBA
KoMnuiekcHble yuciia 10 1 https://resh.edu.ru/
HaTtypasnbHble U Ljesible 4ucaa 10 1
CrcTeMbl pallMOHAJIbHBIX,
7 MppaLOHaJIbHBIX I0Ka3aTeJbHbIX U 12 1
JjorapupMUYeCKUX YpaBHEHU N
8 3aza4y ¢ mapaMeTpamMu 16 1
[ToBTOpEHME, 060011IEHHUE,
9 P HACHAS 16 2
cyucTeMaTH3alUs 3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
No KosimyecTBO 4YacoB
j Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero
pa6oThl pa6oThI
1 [[MHOecTBO, onepaliii HaJ, MHOKeCTBAMHU U UX 1
CBOMCTBA.
2 Juarpammbl Jitsiepa-BeHHa. 1
3 [IpuMeHeHUEe TeOPETUKO-MHOKECTBEHHOTO 1
anmnapara JJisl pelieHus 3aJau.
PanpoHasibHble yucia. O6bIKHOBEHHbIE U
4 JleCITUYHbIE 1POOU, MPOLIEHThI, 6ECKOHEUHbIE 1
nepuoguvecKue Jpoou.
PanuoHasibHble yncia. OObIKHOBEHHbIE U
5 JleCITUYHbIE 1POOU, MPOLIEHThI, 6ECKOHEUHbIE 1
nepuoguvecKue Jpoou.
6 [IpuMeHeHUe Apo6ell U MPOLEHTOB [IJSl pellleHUs 1
NPUKJIAAHbIX 33/1a4.
7 [IppuMeHeHMe Ipo6EN U TPOLEHTOB AJs pellleHus 1
NPUKJIAJHbIX 33/1a4.
8 JleicTBUTe/IbHBIE YKCa. PaliMoHanbHbIE U 1
VMppaluoHaJbHbIE YUCJIA.
9 ApudmeTHnueckre oneparnyu C JeCTBUTENbHbIMU 1
YUCJAMU.
10 MoayJib e CTBUTEJIbHOTO YUCJIA U ero CBOMCTBA. 1
11 [Ipub>kEHHBbIE BBIYUCIEHUS, PaBUJIa 1
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OKpYTJIeHHUs], TPUKHUJKA U OlleHKa pe3y/bTaTa
BBIYHCJIEHUH.

OcHOBHBbIE METOAbI pellIeHUA LeJIbIX U ﬂpOﬁHO-

12 palMOHa/IbHBIX yPaBHEHUN U HEPABEHCTB.

13 OcHOBHBIE MeTO/ibl pellleHUs LieJIbIX U APOOHO-
palMOHa/IbHBIX yPaBHEHUN U HEPABEHCTB.

14 OcHOBHbIe MeTO/ibl pellleHUs LieJIbIX U IPOOHO-
pallMOHA/IBHBIX YPaBHEHUN U HEPABEHCTB.
MHoro4/1eHbl OT OHOM lepeMeHHOU. [lesieHue

15 MHOTr04/IeHa Ha MHOT'0O4JIeH € ocTaTkoM. Teopema
Besy.

16 MHorouJieHbl € LeJbIMUA K03QPULEeHTaMU.
Teopema Buera.

17 PemeHnue cucteM JIMHENHBIX YPaBHEHU M.

18 PemeHnue cucteM JIMHENHBIX YPaBHEHU M.

MaTpuua cucTeMbl IMHEWHBIX YPaBHEHUH.

19 OnpepenuTesb MaTpULbl 2X2, €0 reOMeTpPUYeCKUU
CMBICJI U CBOMCTBA; BbIYUC/IEHHE ero 3Ha4eHMUH.

20 OnpepenuTesb MaTpULbl 2X2, €0 FeOMETPUYECKU N
CMBICJI U CBOMCTBA; BbIYUC/IEHHE ero 3Ha4eHMUH.

21 [IpuMeHeHMe onpegenuTena s pelleHNus
CHACTEMBI JIMHENHBIX YPaBHEHU M.

99 PelleHue npukIaZHbIX 33424 C IOMOILbIO CUCTEMBI
JIMHEUHBIX yPAaBHEHUN.

53 PelleHue npukIaZHbIX 3a/4a4 C IOMOILbIO CUCTEMBI
JIMHEUHBIX yPaBHEHUU.

24 KonTposibHas paboTa: "PayuoHaibHble ypaBHEHUS
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Y HepaBeHCTBa. CUCTeMbI JINHENHBIX YypPaBHEHUHN".

®yHK1U, cIocoObl 3ajaHus GyHKLIMU. B3auMHO

25 .
ob6paTHble QyHKUUHU. KoMno3unusa GpyHKIUM.

26 'paduk GyHKIUU. JleMeHTapHbIe IPeo6pa3oBaHUS
rpadpuKoB QYHKIHM.
O6J1acThb onpeie/IeHUSA U MHOKECTBO 3HAa4YeHUU

27 byukuuu. Hynu pynkuuu. [IpoMmexxyTku 3HaK
NOCTOSHCTBA.

28 YéTHble 1 He4éTHbIe QyHKIMU. [lepuognyeckue
¢yHKUuMU. [[pOMeXYTKH MOHOTOHHOCTH QYHKLIUH.

29 MakcuMyMbl ¥ MUHUMYMbl GyHKLUHK. Hanboibiee
Y HavMeHblllee 3HaueHue QYHKIUU Ha IPOMEXYTKE.

30 JluHelHas, KBaJlpaTU4HAsA U APOOHO-JIMHENHAs
byHKIUM.

31 JdJieMeHTapHOe HCCe[JOBaHUE U TOCTPOEHHE
rpaduKoB 3TUX QYHKIUH.

32 JdJieMeHTapHOe HCCe[JOBaHUE U TOCTPOEHHE
rpaduKoB 3TUX QYHKIUH.

33 CreleHb c LieJibIM MoKa3aTesieM. buHoM HbloToHa.

34 CTeneHb C LieJIbIM NMOKa3aTesieM. buHoM HeioToHa.

35 CreneHHast QyHKIMS C HATYPaJIbHbIM U LI€JIbIM
nokasarteJsieM. E€ cBolicTBa U rpaduk.

36 KoHTposibHas paboTa: "CteneHHas ¢pyHkuus. Eé
cBoMcTBa U rpaduk”.

37 ApudMeTHdeckuil KOpeHb HaTYpPaIbHOU CTENEHHU U
ero CBOMCTBaA.

38 ApudmeTHdeckuil KOpeHb HaTypaJIbHON CTENeHU U
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ero CBOMCTBa.

[Ipeo6pa3oBaHus YUCIOBBIX BbIpaXKEHUH,

39 coZiepaKaliyx CTelleH! U KOPHU.

40 [Ipeo6pa3oBaHus YUCIOBBIX BbIpaXKEHUH,
coziepaKaliyx CTelIeH! U KOPHU.

41 [Ipeo6pa3oBaHusA YUCIOBBIX BbIpAXKEHUH,
coziepKalvX CTeleHU U KOPHU.

42 WppanroHaibHble ypaBHeHUsA. OCHOBHBIE METO/bI
pellleHUs UpPaLlMOHAIbHbBIX ypaBHEHHUM.

43 WppanyoHanbHble ypaBHeHUsA. OCHOBHbIE METO/bI
pellleHus UppPallMOHAIbHbBIX ypaBHEHUM.

44 WppanyoHanbHble ypaBHeHUs. OCHOBHbIE METO/bI
pellleHus UpPaLlMOHAIbHbBIX yPaBHEHUM.

45 PaBHOCHJIBHBIE IEpeX0/ibl B pellleHU U
VMppalyoHaJbHbIX YpPaBHEHUH.

46 PaBHOCHJIBHBIE IEpex0o/ibl B pellleHU U
VMppaloHaJbHbIX YpPaBHEHUH.

47 PaBHOCHJIbHBIE TEpeX0/ibl B pellleHUU
MppalMOHa/IbHBIX YPAaBHEHUH.

48 PaBHOCHJIbHBIE TIEPEX0/ibl B pellleHU U
MppalMOHa/IbHBIX YPAaBHEHUH.
CBoiicTBa U rpaduK KOPHS N-OM CTeNeH!U KakK

49 JYHKIMM 0OpaTHOU CTeNeHU C HATYpPabHbIM
NoKa3saTeJeM.
CBoiicTBa U rpaduK KOPHS N-OU CTENeHU KaK

50 OYHKIMM 06paTHOM CTeNeHH C HATypaJbHbIM

IIOKa3aTeJIEM.
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KoHTposibHas paboTa: "CBoiicTBa U rpaduK KOpHS

51 n-ou creneHu. UppanpoHaibHble ypaBHEHUS " 1

£ CTemneHb C pallMOHAJIbHBIM [TIOKa3aTeJIeM U eé 1
CBOMCTBaA.

c3 CTemneHb C pallMOHAJbHBIM [TIOKa3aTeJIeEM U eé 1
CBOMCTBaA.

c4 CTemneHb C paljMOHa/JbHBIM [TOKA3aTeJIEM U €€ 1
CBOMCTBA.

55 [TokazaTenbHast PyHKLUS, €€ CBOMCTBA U rpaduK. 1

6 Ucnonb3oBanue rpadprka QyHKIUU A/ pelieHus 1
ypaBHEHUM.

c7 Ucnonb3oBanue rpadprka QyHKIUU A/ pelieHus 1
ypaBHEHUM.

cg [lokazaTesbHbIEe ypaBHeHUAA. OCHOBHbIE METO/ bl 1
pellleHUs] MOKa3aTeJAbHbIX ypaBHEHUM.

c9 [lokazaTesibHbIe ypaBHeHUAA. OCHOBHbIE METO/ bl 1
pellieHUs] MOKa3aTeJAbHbIX ypaBHEHUM.

60 [lokazaTesbHbIE ypaBHeHUS1. OCHOBHbIE METO/|bl 1
pellieHUsI MOKa3aTeJlbHbIX ypaBHEHUH.

61 KoHTposibHas paboTa: "[lokaszaTesibHast GyHKLUS. 1
[lokazaTe/ibHble ypaBHEHHUS".

62 Jlorapudm yucna. CBoMcTBa sjorapudma. 1

63 Jlorapudwm yucna. CBolicTBa jorapudma. 1

64 Jlorapudwm yucna. CBoicTBa jorapudma. 1

65 JlecaiTUYHbIE U HATypaJIbHbIE JIOTAPHUPMBI. 1

66 JlecATUYHbIE U HATypaJIbHbIE JIOrapHUPMbl. 1
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[Ipeo6pa3oBaHue BbIpaXKEHUH, COJleprKaALIUX

67
JiorapupMal.

68 [Ipeo6pasoBaHue BEIpaXKEHUH, COAEPKALLUX
JiorapupMhl.

69 [Ipeo6pasoBaHue BEIpaXKEHUH, COAEPKALLUX
JiorapupMal.

70 Jlorapudmuueckass PyHKIUS, €€ CBOMCTBA U
rpaduk.

71 Jlorapudmuueckass PyHKIUS, €€ CBOMCTBA U
rpaduk.

79 HUcnonb3oBanue rpadpuka GyHKIMHU A5 pelleHNus
YpPaBHEHUU.

73 HUcnonb3oBanue rpadpuka GyHKIMHU A5 pelleHus
YpPaBHEHUU.

74 Jlorapudmuyeckre ypaBHeHUs. OCHOBHbIe METO/|bl
pelieHUs JorapuPMUYeCKUX YpaBHEHUH.

75 Jlorapudmuyeckre ypaBHeHUs. OCHOBHbIe METO/|bl
pelieHUs JorapuPMUIeCKUX YpaBHEHUH.

76 Jlorapudmuyeckue ypaBHeHUs1. OCHOBHbIE METO/bI
pelieHUs JorapuPMUYeCKUX YpaBHEHUH.

77 PaBHOCHJIBHBIE TIEpexX0/ibl B pellleHUU
JjorapupMuUYeCcKrX ypaBHEHU .

78 PaBHOCHJIBHBIE TIEPEX0/ibl B pellleHUU
JjorapupMuUYeCcKrX ypaBHEHU .

79 KoHTposibHas paboTa: "JlorapudmMmudeckas
byHkuus. JlorapudMuieckre ypaBHeHuUs "

80 CHHYC, KOCUHYC, TAHT'€HC ¥ KOTAaHI'€HC YU CI0BOTO
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apryMeHTa.

CI/IHYC, KOCHHYC, TAHT€HC U KOTAHI'€HC YU CJIOBOTO

81 1
apryMeHTa.

82 ApKCcUHYC, apKKOCUHYC U apKTAHT'€HC YU CJI0BOTO 1
apryMeHTa.

83 ApKCHUHYC, apKKOCHHYC U apKTaHT'€HC YU CJI0BOTO 1
apryMeHTa.
TpuroHomeTtpuveckas OKpy>KHOCTb, Ollpe/ieJIeHue

84 TPUTOHOMETPUYECKUX QYHKIUIN YUCJIOBOTO 1
apryMeHTa.
TpuronomeTrpuveckas OKpy>KHOCTb, Ollpe/ieJIeHue

85 TPUTOHOMETPUYECKUX QYHKIUIN YUCJIOBOTO 1
apryMeHTa.

86 OcHOBHbIE TpUTOHOMeTpUYecKre GOpPMYJIbl. 1

87 OcHOBHbIE TpUTOHOMeTpUYecKre GOpPMYJIbl. 1

88 OcHOBHbIE TPUTOHOMEeTpUYeCcKre GOPMYJIbI. 1

89 OcHOBHbIE TPUTOHOMEeTpUYeCcKre GOPMYJIbI. 1

90 [Ipeo6pa3zoBaHrie TPUTOHOMETPHUUYECKUX 1
BbIpQKEHUH.

91 [Ipeo6pa3zoBaHre TPUTOHOMETPHUUYECKUX 1
BBIpAXKEHUU.

92 [Ipeo6pa3zoBaHUe TPUTOHOMETPHUUECKUX 1
BBIpAXKEHUU.

93 [Ipeo6pa3zoBaHUe TPUTOHOMETPHUUECKUX 1
BbIpaKEHUH.

94 PelieHrve TPUTOHOMETPUYECKUX YPABHEHU . 1
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95 PemeHre TpUroHOMeTpUYECKUX YPAaBHEHUN 1

96 PemeHre TpUroHOMeTpUYECKUX YPAaBHEHUN 1

97 PemeHve TpUroHOMeTPpUYECKUX yPABHEHUN 1

98 PelieHrve TPUrOHOMETPUYECKUX YPABHEHU N 1

99 PelieHrve TPUrOHOMETPUYECKUX YPABHEHU N 1

100 PelieHre TPUTOHOMETPUYECKUX YPAaBHEHU N 1

101 KoHTposibHas paboTa: "TpuroHomMmerpuieckrie 1
BbIpa>XeHUS U TPUTOHOMETPUYEeCKHEe YPAaBHEHUS .
[locnenoBaTeIbHOCTH, CIOCOOBI 3a4aHUA

102 rnocjaegoBaTesbHOCTeH. MeTo MaTeMaTHYeCKON 1
WHAYKIUU.
MoHOTOHHBIE U OTpaHHUYEHHbIE

103 nocjaen0BaTeJbHOCTH. UcTOpuA aHaiM3a 1
0ECKOHEYHO MaJlbIX.

104 ApudmeTndeckass nporpeccusl. 1

105 ['eoMeTpuyeckas nporpeccus.

106 BeckoHe4yHO yObIBawolasg reoMeTpuyecKas 1
nporpeccus.

107 CyMMa 6eCKOHEYHO yObIBalOIEX reOMeTPUIECKON 1
MPOTPECCUU.

108 JIMHeNHBIN ¥ 3KCNIOHEHIUAJIbHBIN pocT. Yucio e. 1
®opmya c10KHbIX TPOLEHTOB.

109 JIMHeHBIN ¥ 3KCIIOHEHI|HUAJIbHBIN pocT. Yucio e. 1
®opmysa c10KHbIX IPOLEHTOB.

110 Wcnonb30BaHKe NPOrpeccuy AJid pelieHus 1

p€aJIbHbIX 3aia4 MIPUKJIAAHOI'O XapaKTepa.
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KoHTposibHas paboTa: "[loc/ienoBaTeIbHOCTH U

111 . 1
nporpeccuu”.

112 HenpepbiBHbIE QYHKIIUU U UX CBOUCTBA. 1

113 Touka paspbiBa. ACUMOTOTHI TPapUKOB QYHKLUH. 1

114 CBoiicTBa QyHKLMN HENPEPBIBHBIX HA OTPE3KE. 1

115 CBoiicTBa QyHKLMN HENPEPBIBHBIX HA OTPE3KE. 1

116 MeTo/ MHTEPBAJIOB JJil pellleHUs HepaBEHCTB. 1

117 MeTo/ MHTEPBAJIOB JJil pellleHUs HepaBEHCTB. 1

118 MeTo/ MHTEPBAJIOB JJil pellleHUs HepaBEHCTB. 1

119 [IpuMeHeHUe CBOUCTB HeNpPePbIBHbIX QYHKIUN /11 1
pelieHUs 3aa4.

120 [I[puMeHeHHe CBOMCTB HeNpepbIBHbIX QYHKIUN [/ 1
pelieHus 3aJa4

121 [lepBas v BTOpasi Npou3BoAHble QYHKIIUU 1

129 Onpe,ueneHmve, reoMeTpUYeCKUN CMBICI 1
NPOU3BOJAHOU

123 Onpepenenve, pU3MUECKUN CMbICJ IPOU3BOJHOMN 1

124 YpaBHeHHe KacaTeJbHOU K rpadUuKy QyHKIIUU 1

125 YpaBHeHHe KacaTeJbHOU K rpadUuKy QyHKIIUU 1

126 [IpousBoAHbIE 3/1IeMEeHTAPHBIX QYHKIIUN 1

127 [IpousBoAHbIE 3/1IeMEeHTAPHBIX QYHKIIUN 1

128 [Ipou3sBoAHAasA CyMMbl, IPOU3BEJE€HUS, YACTHOTO U 1
KOMIO3ULUU QYHKIUH

129 [Ipou3sBoAHasA CyMMbl, IPOU3BEJE€HUS, YACTHOTO U 1
KOMIO3ULUU QYHKIUH

130 [Ipor3BOgHAasA CyMMBbI, IPOU3BeeHUS, YaCTHOIO U 1
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KOMIO3ULUU QYHKIUI
131 KoHTposibHas paboTa: "[IpousBoaHasn” 1 1
132 [loBTOpEeHME, 06061eHHE, CUCTEMATHU3ALUS 1
3HaHUU: "YpaBHeHUA"
133 [ToBTOpEeHME, 06061eHHE, CUCTEMATHU3ALUS 1
3HaHuM: "PyHKIUK"
134 HToroBast KOHTpoOJIbHasA paboTa
135 WToroBast KOHTpOJIbHasA paboTa 1
136 [loBTOpEHME, 06061IeHHE, CUCTEMATHU3ALUSA 3HAHU N 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10
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11 KJIACC

Kosin4ecTBO 4acoB

Ne JlaTa
n/n Tema ypoka Beero KonTposibHble IIpakTHyeckue HayueHHs
pa6oThbl pa6oThbl
1 [IlpuMeHeHUe NPOU3BOAHOU K UCC/e0OBAaHUI0 QYHKIUM Ha 1
MOHOTOHHOCTB U 3KCTPEMYMbI
5 [IprMeHeHMHe NPOU3BOAHOM K UCCIeJ0BaHUIO QYHKIMH Ha 1
MOHOTOHHOCTB U 3KCTPEMYMbI
3 [IprMeHeHMHe NPOU3BOAHOM K HCCIeJ0BaHUI0 QYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI
4 [IlpyuMeHeHHe NPOU3BOAHOM K UCC/IeJ0OBAaHUI0 QYHKIUM Ha 1
MOHOTOHHOCTb U 3KCTPEMYMbI
5 [IlpuMeHeHUe NPOU3BOAHOM K UCCIe0BAaHUI0 QYHKIUM Ha 1
MOHOTOHHOCTB U 3KCTPEMYMbI
6 [IprMeHeHMUe NPOU3BOAHOM K UCCJIeJ0BaHNUIO QYHKIMH Ha 1
MOHOTOHHOCTbB U 3KCTPEMYMbI
7 HaxoxzeHne HanOoJIbLIero ¥ HAMMeHbIIero 3Ha4eHus 1
HenpepbIBHOW QYHKIIMY HA OTpe3Ke
8 HaxoxzeHre HanOoJIbLIero ¥ HAaMMeHbIIero 3Ha4eHus 1
HenpepbIBHOW QPYHKIIMK HA OTpe3Ke
9 HaxoxzeHne Hanb6oJbLIero U HAaMMeHbIIEero 3Ha4eHus 1
HenpepbIBHOW QYHKIMU HA OTpe3Ke
10 HaxoxzeHne Hanb6oJbLIero ¥ HaMMeHbIIero 3Ha4eHus 1
HenpepbIBHOW QYHKIIMY HA OTpe3Ke
11 HaxoxzeHne HanOoJIbLIero U HAMMeHbIIero 3Ha4eHus 1
HenpepbIBHOW QPYHKIIMK HA OTpe3Ke
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Haxomeﬂne Hauo60JIbIIEro U HAaUMeHbIIero 3Ha4YeHus

12 HenpepbIBHOW QYHKIIMY HA OTpe3Ke

13 [IpuMeHeHMe NPOU3BOAHOM /1 HAX0XKAEeHUS HauIyqIlero
pellleHMd B IPUKJIaAHbIX 3a/ja4yax

14 [IpuMeHeHMe NPOU3BOAHOM /1 HAX0XKAEeHUS HauIy4Illero
pellleHMd B IPUKJIaJAHbIX 3a/ja4yax
[IpuMeHeHHe NPOU3BOAHOM 15 ONIpesie/IeHUsI CKOPOCTH U

15 YyCKOpeHHUs Npolecca, 3aJaHHOro GpopMyJIoH U1
rpadpukom
[IpuMeHeHMe NPOU3BOAHOM /I ONIpesie/IeHUs] CKOPOCTH U

16 YCKOpEeHHS NpoLiecca, 3alaHHOro GopMyJionl Uan
rpadpukom

17 Komnosunus pyHkuun

18 Komnosunus pyHkuun

19 Komnosunus pyHkuun

20 ['eomeTpuryeckre 06pa3bl ypaBHEHUH Ha KOOPAMHATHON
IJIOCKOCTH

21 ['eoMeTpuyeckue 06pa3bl ypaBHEHU U HA KOOPAUHATHON
IJIOCKOCTH

99 KoHTposibHas pabora: "UcciefoBanre GyHKLIUHN C
MOMOIIbI0 NIPOU3BOAHOMN"

23 [lepBooOpa3Has, 0CHOBHOE CBOMCTBO NePBO0OPA3HbIX

24 [lepBoo6pa3Hble 3sieMeHTapHbIX QyHKUUH. [[paBuia
HaXO0X/JleHHUs IepBO0OPa3HbIX

95 [lepBoo6pa3Hble 3/1eMeHTapHbIX PYHKLUUH. [IpaBuia
HaXO0X/|eHUs IePBO0OPA3HBIX

26 UuTerpas. 'eoMeTpuyeCcKUl CMbIC UHTErpaJia
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BeruvciieHue onpezeIEHHOTO UHTerpaja no popmysie

27 HreroToHa-J/leii6HHIIA 1

)8 BeruvcsieHue onpezieIEHHOTO UHTerpaJsa rno ¢popmysie 1
HbloToHa-J/lelibHH1Ia

29 [lpuMeHeHUe UHTErpaJsa [Jis1 HAaX0XKeHUs NJIola/ler 1
IJIOCKUX QUTYP

30 [IpuMeHeHUe UHTerpasa AJis HaX0XAeHUsI 00 bEMOB 1
reoMeTPUUYECKHUX TeJ

31 [IpuMepsl pelienunt AudppepeHMaIbHbIX yPaBHEHUN 1

32 [IpuMepsl pelienunt AudppepeHMaIbHbIX yPaBHEHUN

33 MaTemaTHuueckoe MO/ieJIMpOBaHUE peasibHbIX POIECCOB C 1
noMolbio AuddepeHIiMabHbIX YPaBHEHU N

34 KoHTposibHas paboTa: "[lepBoo6pa3Has u uHTerpaa” 1

35 Tpuronomerpuyeckue QyHKIIMU, UX CBOMCTBA U rpaduKU 1

36 TpuroHomeTpudyeckue GQyHKIIMH, UX CBOMCTBA U rpaduKU 1

37 TpuroHomeTpudyeckue GQyHKIIMH, UX CBOMCTBA U rpaduKU 1

38 TpuroHomeTpudyeckue GQyHKIIMH, UX CBOMCTBA U rpaduKU 1

39 Tpuronomerpuyeckue QyHKIIMU, UX CBOMCTBA U rpaduKU 1

40 OT60p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUH C 1
MOMOIIbI0 TPUTOHOMETPHUUYECKOU OKPY>KHOCTH

41 OT60p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUH C 1
MOMOIIbI0 TPUTOHOMETPHUUYECKONU OKPY>KHOCTH

42 OT60p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUM C 1
NOMOLbI0 TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPUYECKUX YPABHEHUM C 1

IOMOLIbI0 TPUTOHOMETPUYECKOUN OKPYKHOCTHU
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44 PelieHve TpUrOHOMETPUYECKUX HEPABEHCTB 1

45 PelieHve TpUrOHOMETPUYECKUX HEPABEHCTB 1

46 PelieHve TpUrOHOMETPUYECKUX HEPABEHCTB 1

47 PenleHue TpUroHoMeTpuYeCKUX HepaBeHCTB 1

48 KonTposbHas paboTa: "['padp KU TPUTOHOMETPHUYECKUX 1
¢yHknuil. TpuroHoMmeTpuyeckre HepaBeHCTBa"

49 OcHOBHBIE METO/bI pellleHUs NT0Ka3aTe/IbHbIX HEPaBEeHCTB 1

50 OcHOBHBIEe MeTO/ bl pellleHUs NT0Ka3aTeJbHbIX HEPABEHCTB 1

51 OcHOBHBIE MeTO/ bl pellleHUs NT0Ka3aTeJbHbIX HEPABEHCTB 1

52 OcHOBHBIE METO/bI pellleHUsI T0Ka3aTe/IbHbIX HEPABEHCTB 1

c3 OcHOBHbIe MeTO/bl pellleHUs JIorapuPMUIECKUX 1
HepaBeHCTB

c4 OcHOBHbIe MeTO/ibl pelleHHs JJoTapuPMUUECKUX 1
HepaBeHCTB

co OcHOBHbIe MeTO/ibl pelleHUs JJoTapUPMUUECKUX 1
HepaBeHCTB

c6 OcHOBHbIe MeTO/bl pellleHUs JIorapuPMUIECKUX 1
HepaBeHCTB

c7 OcHOBHbIe MeTO/ bl pellleHUsI UpPaLMOHATbHbBIX 1
HepaBeHCTB

cg OcHOBHbIe MeTO/ bl pellleHUsI UpPaLMOHAIbHbBIX 1
HepaBeHCTB

£9 OcHOBHbIEe MeTO/bI pellleHUsI UPPaLlMOHAIBHbBIX 1
HepaBeHCTB

60 OcHOBHBIEe MeTO/bI pellleHUsI UPPaLlMOHAJIBHBIX 1

HEepaBEHCTB
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['paduyeckue MeTo bl pelieHUs UPPaLOHAIbHbBIX

61 o
ypaBHEHUHU

62 ['padryeckre MeTO/bl pellleHUs UpPaLMOHaTbHbIX
ypaBHEHUU

63 ['padrueckue MeTO/ bl pellieHMs TOKa3aTeAbHbIX
ypaBHEHUU

64 ['paduyeckre MeTO/ bl pelieHUs TOKa3aTeJTbHbIX
HepaBeHCTB

65 ['padurueckre MeToAbI pelieHUs JJorapuPpMUIeCcKUX
ypaBHEHUU

66 ['padryeckue MeTO/ bl pellieHUs JIorapuPpMUIeCcKUX
HepaBEeHCTB

67 ['padrueckue MeTO/ bl pellieHUs JIorapuPpMUIeCKUX
HepaBeHCTB

68 ['paduyeckue MeTO bl pelieHUs TOKa3aTeNbHbBIX U
JiorapupMuyecKux ypaBHEHU N

69 ['paduyeckue MeTO bl pelieHUs TOKa3aTeNbHbIX U
JjorapupMu4YecKux ypaBHEHU N

70 ['padryeckre MeTo/bl pellleHHs TOKa3aTeJbHbIX U
JjorapupMuYecKUX HepaBeHCTB

71 ['padrueckre MeTobl pellleHHs OKa3aTeJbHbIX U
JiorapuPMuUYeCKHUX HEPaBEeHCTB

79 KoHTposibHas paborTa: "HUppanyoHalibHble, TOKa3aTe/JbHbIE
v JjorapudMuieckre HepaBeHCTBA"
KoMmniekcHble yncia. Anrebpanueckas u

73 TPUTOHOMeTpHUecKkasi OopMbl 3alIMCH KOMIIJIEKCHOTO

qHucJjia
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KoMmniekcHble yncia. Anrebpanueckas u

74 TPUTOHOMeTpHUeckasi OopMbl 3allMCH KOMIIJIEKCHOTO 1
yucaa

75 ApudmeTrueckre onepanyu C KOMIJIEKCHbIMU YUCAAMHU 1

76 ApudmeTHueckre oneparnyu ¢ KOMIJIEKCHbIMU YU CAaMHU 1

77 N306pakeHre KOMIIJIEKCHBIX YMCeJl HA KOOPJAUHATHOU 1
IJIOCKOCTH

78 N306pakeHre KOMIIJIEKCHBIX YMCeJl HA KOOPJAUHATHOU 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oil cTeneHu U3 KOMIIJIEKCHOTO 1
4yucaa

80 ®opmyna Myaspa. KopHu n-oil cTeneHu U3 KOMILJIEKCHOTO 1
4yucaa

81 [IpyMeHeHHe KOMIJIEKCHBIX YHCeJl /IS pellleHUs 1
$U3MYeCKHX U reOMeTpUUEeCKUX 3a7a4

82 KoHTposibHas paboTa: "KoMnieKkcHbIe yucaa” 1

83 HaTtypaJsibHble U Liesible Yucaa 1

84 HaTtypaJsibHble U Liesible Yucaa 1

85 [IpyuMeHeHHe MPU3HAKOB JeJIMMOCTH LieJIbIX YUCeI 1

86 [IpyuMeHeHHe MPU3HAKOB JeJIMMOCTH LieJIbIX YUCeI 1

g7 [IpyuMeHeHUe IPU3HAKOB AEeJUMOCTH Lesbix unucen: HO/ u 1
HOK

a3 [IpyuMeHeHUe IPU3HAKOB AEeJUMOCTH Lesblx unucena: HO/ u 1
HOK

89 [IppuMeHeHMe NPU3HAKOB JeIMMOCTH LieJIbIX YU CeJI: 1

OCTATKH 110 MOAYJIHO
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HpI/IMeHEHI/Ie MMPU3HAKOB AE€JIUMOCTH L€JIbIX YHUCEJI:

20 OCTaTKH 110 MOJYJI0

91 [IpyMeHeHUe NPU3HAKOB JeJIMMOCTH LieJIbIX YU CeJI:
asroputM EBk/Ma 19 pelneHUs 3a/1a4 B LieJIbIX YA CIaX

92 KoHTposabHas paboTa: "Teopus nesbix yucen"

93 CucteMa ¥ COBOKYNIHOCTb ypaBHEeHUU. PaBHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CJIe/ICTBUSA

94 CucteMa ¥ COBOKYNTHOCTb ypaBHEeHUU. PaBHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CJIeICTBUSA

95 OcHOBHbIE MEeTO/bl pelIeHUsI CUCTEM U COBOKYITHOCTEH
paLMOHA/IBHBIX YPAaBHEHUH

9 OcHOBHbIE METO/bl peLIeHUsI CUCTEM U COBOKYITHOCTEH
MppalyOHa/JbHbIX YpDaBHEHUH

97 OcHOBHBIE MeTO/bl pellIeHUsl CUCTEM U COBOKYITHOCTEH
N0OKa3aTeJIbHbIX ypaBHEHUU

98 OcHOBHBIE MeTO/bl pellIeHUsl CUCTEM U COBOKYITHOCTEH
NOKa3aTeJIbHbIX ypaBHEHUU

99 OcHOBHbIE METO/bl peLIeHUsI CUCTEM U COBOKYITHOCTEH
JjorapupMu4YecKux ypaBHEHU N

100 OcHOBHbIE METO/bl pelIeHUsI CUCTEM U COBOKYITHOCTEH
JiorapupMuyYecKux ypaBHEHU N
[IpuMeHeHHe CUCTEM K pellleHUI0 MaTeMaTU4eCKUX 3a/a4 1

101 3a/1a4 U3 pa3J/IMYHbIX 06J1aCTEW HAYKU U pea/ibHOW KU3HH,
MHTeprpeTalus N0Jy4eHHbIX pe3yJbTaTOB
[IpuMeHeHHe CUCTEM K pellleHUI0 MaTeMaTU4eCKuX 3a/ja4d 1

102 3a/la4 M3 pas3JIMYHbIX 00/1aCTel HAyKHU U peaJIbHOM KU3HH,

MHTeprpeTalus N0Jy4eHHbIX pe3yJbTaTOB
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[IpyuMeHeHUe HepaBEHCTB K pellleHUI0 MaTeMaTHYeCKUX

103 3aJla4 U 3a/1a4 U3 pas3JIMYHbIX 00/1aCTEX HAYKU U peasibHOU 1
*KU3HU, UHTEPIIPEeTALUS [10JYYEHHBIX Pe3yJIbTaTOB
KoHTposibHas paboTa: "CrcTeMbl palluOHAbHBIX,

104 VMppalvoHa/bHbIX TOKa3aTeJbHbIX U JIOTapUPMUYECKUX 1
ypPaBHEHUN"

105 PauuvoHa/ibHble ypaBHEHHS C IapaMeTpaMu

106 PauuvoHa/ibHble HepaBeHCTBA C NapaMeTpaMu

107 PanuoHasibHbIE CUCTEMBI C IapaMeTpaMu

108 HppanyoHaibHble YpaBHEHUS, HEPAaBEHCTBA C 1
napaMeTpamMu

109 HppayuoHasbHble CUCTEMBI C IapaMeTpaMu 1

110 [loka3aTesibHbIe ypaBHEHMS, HEPAaBEHCTBA C IapaMeTpaMu

111 [loka3zaTesibHbIE CUCTEMBI C IapaMeTpaMH 1

112 Jlorapudmuryeckre ypaBHeHHUs1, HEpaBEeHCTBa C 1
napaMeTpamu

113 Jlorapudmurueckue cuCTeMbl C TapaMeTpaMHU 1

114 TpuroHomeTpuieckre ypaBHeHHUS C IapaMeTpaMu 1

115 TpuroHomeTrpryeckrve HepaBeHCTBaA C IapaMeTpaMu 1

116 TpuroHomeTrpuyeckre CUCTEMBI C TapaMeTpaMU 1
[TocTpoeHue U UcciejoBaHUE MaTeMaTUUECKHUX MOieJier

117 peaJIbHbIX CUTYal i} C MOMOILbIO yPaBHEHUH C 1
napaMeTpamu
[TocTpoeHue U UcciejoBaHUE MaTeMaTUUYECKHUX MOJieJien

118 peaJIbHbIX CUTYal U} C MOMOILBIO CUCTEM YPAaBHEHHUH C 1

napameTpamMu
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[TocTpoeHHe U HUccielIOBAaHHE MaTeMaTHYeCKUX MO/lesier

119 peaJibHbIX CUTYAI[UH C MOMOIIbI0 CUCTEM YPaBHEHUH C
napamMeTpamMu

120 KoHTposibHas paboTa: "3azja4yu c napameTpamu”

121 [loBTOpEHME, 06061IEHHE, CUCTEMATU3ALASA 3HAHUH:
"YpaBHeHusa"

122 [ToBTOpeHME, 060061eHHE, CUCTEMATHU3ALUSI 3HAHUM:
"YpaBHeHusa"

123 [ToBTOpEeHME, 060061eHNE, CUCTEMATHU3ALUSI 3HAHUM:
"YpaBHeHus. CuCTeMbl ypaBHEHUN "

124 [loBTOpEHME, 06061I€eHHE, CUCTEMATU3ALASA 3HAHUH:
"HepaBeHcTBa"

125 [loBTOpEHME, 06061IEHHE, CUCTEMATU3ALMSA 3HAHUH:
"HepaBeHcTBa"

126 [ToBTOpEeHUE, 060061eHHE, CUCTEMATHU3ALUSI 3HAHUM:
"HepaBeHcTBa"

127 [ToBTOpEeHME, 060061eHNE, CUCTEMATHU3ALUSI 3HAHUM:
"[lponsBogHas U e€ npuMeHeHHe"

128 [loBTOpEHME, 06061IEHHE, CUCTEMATU3ALASA 3HAHUH:
"[lporsBogHas U e€ npuMeHeHHe"

129 [loBTOpEHME, 06061IEHHE, CUCTEMATU3ALMSA 3HAHUH:
"[Ilpou3BojHast U e€ NpUMeHeHHe"

130 [loBTOpeHME, 060061eHHE, CUCTEMATHU3ALUSI 3HAHUM:
"UHTerpas u ero npuMeHeHue"

131 [ToBTOpEeHME, 060061eHNE, CUCTEMATHU3ALUSI 3HAHUM:
"OyHKIUN"

132 [loBTOpEHME, 060061€eHHUE, CUCTEMATU3ALUSA 3HAHUH:
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"@yHkiun"

[ToBTOpeHME, 060061eHHE, CUCTEMATHU3ALUSI 3HAHUM:

133 "OyHKIUHN" 1
134 HToroBast KOHTpoOJIbHasA paboTa 1
135 HToroBast KOHTpoOJIbHas paboTa 1
136 [ToBTOpEHME, 060061 eHHE, CUCTEMATHU3ALUSI 3HAHUU 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10
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