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AHHOTaUMA K padoyeil mporpaMmme mo y4eOHOMY npeaMery «AJiredpa u
Havyaja MmaTreMaTu4deckoro anajausa» (10-11xu).

VYueOHsiil kypc «Anrebpa U Hayama MaTeMaTUYECKOTO aHAIU3ay» SIBJSIETCS] OJTHUM
13 HauboJiee 3HAYUMBIX B MPOrpaMMe CpeHEero o0Iiero oopa3oBaHMs, MOCKOJBKY, C
OJIHOW CTOpPOHBI, OH OO€CHeUYrBaET HMHCTPYMEHTAIbHYIO 0a3y /i HU3Y4YeHHUsS BCEX
€CTEeCTBCHHO-HAYUHBIX KYPCOB, a C JPYroi CTOPOHBI, (DOPMUPYET JIOTHYECKOE W
a0CTpaKTHOE MBbIIUIEHHE OOYy4YaloIIMXCAd HAa YpPOBHE, HEOOXOAMMOM JJIi OCBOEHHUSA
nHpopMaTUKH, OOIIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH W APYrUX IUCHMIUIMH. B
paMKax JaHHOTO Y4eOHOro Kypca 00ydarouuecs: OBJIaJIeBalOT YHUBEPCATBbHBIM SI3bIKOM
COBpPEMEHHOW HayKH, KoTopas (hOpMyIUpyeT CBOM JOCTHKEHUS B MaTeMaTH4YECKOU
dbopwme.

VY4eOHbIi Kypc anreOpsl M Hayall MAaTEMAaTUYECKOT0 aHAJIM3a 3aKJIa/IbIBAET OCHOBY
JUISL  YCIEITHOTO OBJIQJIEHUs 3aKoHaMU (U3UKH, XUMHH, OHWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIUA PA3BUTHS DKOHOMHUKH W OOIIECTBEHHOW J>XM3HU, TO3BOJISET
OPUCHTHPOBATLCS B COBPEMEHHBIX MHUGPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIOJIb30BaTh UX JJIS JajdbHEHIIero 00pa3oBaHus U B IOBCEITHEBHOMN JKU3HU.
B To e Bpems oBmajeHue aOCTPAKTHBIMU M JIOTUUECKU CTPOTHUMHU KOHCTPYKIUSIMU
anreOpbpl 1 MaTeMaTHYECKOro aHalu3a pa3BUBAeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HMCTUHHOCTB, JIOKA3bIBaTh YTBEPXKACHHS C IOMOIIbI0 HHAYKIUU U
paccyknaaTh  JEAYKTHBHO,  HMCIOJb30BaTh  OOOOIIEHHE U  KOHKPETH3aLHIO,
abcTparupoBaHue U aHAJIOTUI0, POPMUPYET KPEaTUBHOE M KPUTHUYECKOE MBIIIJICHUE.

B xome wu3ydenuss yueOHOro kypca «Ainredpa M Hauyajga MaTeMaTUYECKOTO
aHanu3a» oOydYaroniuecs TOJyYaloT HOBBIM OIBIT pPEHICHUS MPUKIATHBIX 3ajad,
CaMOCTOSITEJIbHOTO TOCTPOEHHUSI MaTEMaTUYECKUX MOJEIEH peallbHbIX CHUTYalluH,
UHTEPIpPETAMN TOJYYEHHBIX PEHICHUN, 3HAKOMSATCS C MPUMEpPAMH MaTeMaTHYECKHX
3aKOHOMEPHOCTEHN B MPUPO/JIE, HAYKE U UCKYCCTBE, C BHIAAIOIIMMUCS MAaTEMAaTUYECKUMU
OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHplli Kypc o0O0JagaeT 3HAYUTEIHHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpBIN  peanu3yeTcss Kak 4epe3 y4eOHbId  MaTepual, CIOCOOCTBYIOIIHIA
(GbOpMHUpPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M uepe3 chernupuky ydeOHOU
NESTENbHOCTH,  TpeOyIomel  MPOAOKUTEIBHOW  KOHIICHTpAllMM  BHUMAaHWS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 34 MOJIYYE€HHBIN PE3YJIbTaT.

B ocHoBe meromuku 0o0y4deHHs anreOpe W HavyajlaM MaTEeMaTUYECKOTO aHalln3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0OyUEHHUSI.

B ctpykType ydueOHOro Kypca «Anrebpa M Hadalla MaTeMAaTHUYECKOTO aHAIIA3a»
BBIJICJICHBl  CIICAYIOIIME  COAEPKATEIbHO-METOAMYEeCKue  JuHuu: «Yucma wu
BbIUMCICHUA», «DyHKIMU U rpadukm», «YpaBHEHUS M HepaBeHCTBa», «Hauana
MAaTEMaTHYECKOr0 aHanu3a», « MHOXKECTBA U JIOTHKay». Bce OCHOBHBIE COIEPKATENBHO-
METOJMYECKUE JMHUM M3Y4aloTCsl Ha MPOTSHKEHUW JBYX JieT OOy4deHUs Ha YpPOBHE



cpenHero oO1iero oOpa3oBaHUs, €CTECTBEHHO MOMOJHSAA APYr JApyra M IHOCTENEHHO
HACBIILAACh HOBBIMU TE€MaMHM M paszjaenamu. JlaHHbIA y4dyeOHBId Kype SBISIETCS
MHTEIPAaTUBHBIM, TIOCKOJBKY O0OBEIUHSET B ce0e COAEp)KaHHE HECKOJIbKUX
MaTeMaTUYeCKUX AMCHUIUIMH, TAKUX Kak anredpa, TPUrOHOMETPHS, MAaTeMaTUYECKHM
aHanu3, TEOpUsT MHOXKECTB, MaTeMaThueckas Joruka u apyrue. Ilo mepe Toro kak
oOydaromuecs: OBJlaJeBaloT BCE 0oyiee MHUPOKUM MATEMAaTHUYECKUM aIllapaToM, y HUX
MOCJIEIOBATENbHO  (OpMUpPYETCS U COBEpIICHCTBYETCS ~ YMEHHUE  CTPOMTH
MaTeMaTUYEeCKyI0 MOJIENb pealbHOM CUTYyalllH, TPUMEHATh 3HAHUS, MOJIYYEHHBIE TPU
U3yYeHHH Y4YeOHOro Kypca, [JIsl pEelIeHUs CaMOCTOSITENIbHO C(HOpMYIHpPOBAHHON
MaTEeMaTUYECKOM 3a7a4u, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JUHUS «Yuclia W BBIYUCICHMS» 3aBEpIIACT
(opMHUpOBaHME HABBIKOB HCIIOJIb30BAaHUS JEHCTBUTEIBHBIX YHCEN, KOTOpoe ObLIO
HA4YaTo Ha YPOBHE OCHOBHOTO oOuiero oOpazoBaHus. Ha ypoBHe cpenHero o01iero
oOpa3oBaHus 0co00e BHUMaHHE yHensieTcss (OPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIUMCIICHUH, BKJIIOYAIOIIUX B ce0s MCIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucH 4ucia,
yMEHHE JenaTh MPUKUIKY, BBINOJIHATH NPUOIMKEHHBIE BBIUMCICHUS, OLICHUBATDH
YHUCIIOBbIE BBIpAXKEHHUSA, paboTaTh C MaTEMaTHYECKUMU KOHCTAHTaMU. 3HAKOMBIE
0Oy4JaromMMCsi MHOKECTBA HAaTYypPaJIbHBIX, LETbIX, PAllMOHAIBHBIX U JIEHCTBUTEIbHBIX
YKCeJI JOMOJIHSKTCS MHOKECTBOM KOMIUIEKCHBIX YHCEll. B KaXI0M U3 3TMX MHOYKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHBIE €My clieln(UUYECKUE 3a7aud M OIepaluu: JeJIeHHe
HalleJl0, ONEepUPOBAHHWE OCTATKaMHU HAa MHOJKECTBE IIEJBIX YHCel, 0coOble CBONCTBA
pallMOHAIBHBIX M HUPPALMOHAIBHBIX 4YHCEN, apu(pMETHUYECKHE OIepalny, a TaKxKe
U3BJICYEHUE KOPHsS HATypaJIbHOM CTEINEHM Ha MHOXECTBE KOMIUIEKCHBIX YHCEll.
brnaromapss 1mocienoBaTENbHOMY pAaCUIMPEHMI0 Kpyra MCIOJB3YEMBIX YHCEI U
3HAKOMCTBY C BO3MOYKHOCTSIMH MX IPHUMEHEHMS [UIsl PELICHMs pPa3iudHbIX 3a]a4
(GopmupyeTcsi IpeacTaBI€HHE O E€AMHCTBE MAaTEMaTHKUW Kak HaykKu U €€ poju B
IOCTPOEHUU MOJIEJe pealbHOro MHpa, IIHPOKO HCIOJB3YIOTCS 0000IIeHHe U
KOHKpEeTH3aLusl.

Jluaus «YpaBHEHUS] W HEPABEHCTBA» pEAIU3yEeTCS Ha MPOTSHKEHHHM BCEro
oOyuyeHHUs] Ha ypOBHE CpeIHEero olIiero oopazoBaHUs, MMOCKOJIbKY B Ka)KJIOM pasjeie
[Iporpammel TpPeIyCMOTPEHO PELICHHE COOTBETCTBYIOUIMX 3agad. B pesynbrare
oOyyarouiecs: OBJIAJEBAIOT PA3IUYHBIMU METOJAaMU PpEHIEHUS pallOHAIbHbIX,
UppAlMOHATbHBIX, TOKa3aTeNbHBIX, JOrapupMUYECKUX U TPUTOHOMETPUUECKHX
YpaBHEHHWI, HEPABEHCTB M CHUCTEM, a TaKXKe 3a7ay, COJEpKAIIMUX IapameTpshl.
[loyyeHHblEe yMEHUS WIMPOKO MCHOJB3YHOTCS NPH HCCIACAOBAHUM (QYHKUUN C
MIOMOIIBIO NMPOU3BOJAHOM, MPU PEIIEHUU NPHUKIAJHBIX 33Ja4 W 33a4 HA HaXOXIACHUE
HAauOONBIINX M HAUMEHBIIUX 3HaueHuUW (yHKuuU. JlaHHas coaep)kaTeibHAsl JIMHUSA
BKJIIOYAET B ceOsl Takke (POpMHPOBAHME YMEHHI BBINOIHATH Pacy€Thl O (popMyrnam,
npeoOpa3oBaHusl  PAUMOHANBHBIX, HMPPAUUMOHAIBHBIX WM  TPUTOHOMETPUYECKUX



BBIPAKEHUM, a TaKXe BBIPAKEHUM, COAEp)KaIMX cTeneHu u jorapumsl. braromaps
U3Y4YEHUIO aIreOpandyeckoro Marepuajga IPOUCXOAWT  JalbHEHIlIee pa3BUTHE
ANTOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIJIEHUSI 00yYaromuxcs, GOpMUPYIOTCS HABbIKU
JNEAYKTUBHBIX PACCYXKIEHUH, pabOTbl C CUMBOJBHBIMH (OpMaMH, MPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJI€ pPaBEHCTB M HEPAaBEHCTB. Anredopa
npeajaraeT 3pQPeKTUBHbIE UHCTPYMEHTHI JJI PEHICHUs] MPAKTHUYECKUX U €CTECTBEHHO-
Hay4HBIX 3a/1a4, HAIVISIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK sI3bIKa HAYKH.

CopepxarenbHo-MeToanueckass JuHUS  «DyHKUMM U Tpa@uUKW»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSAMHU y4eOHOTo Kypca, OCKOJbKY B KaKOM-TO CMBICIIE
3a1a€T  MOCJIEIOBAaTEIbHOCTh  HM3yd4eHUs  Marepuayna. V3ydeHue  CTENEHHOH,
NOKa3aTeIbHOM, JIOrapu(MHUUECKOH U TPUTOHOMETPUUYECKUX (DYHKIMI, UX CBOMCTB U
rpauKkoB, HCHOJIb30BaHME (QYHKIMN [Js peleHus 3a1ad M3 JPYyrux y4eOHbIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBA3aHO KAaK C MAaTEMAaTUYECKUM aHAIU30M, TaK U
C pellleHHeM ypaBHEHUUW M HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHHE YIEseTCs
(GbOopMHUpPOBaHUIO YMEHHs BbIpaXaTh (HOpMyJaMu 3aBUCHUMOCTH MEXKAY Ppa3InYHBIMU
BEJIMYMHAMM, UCCJENOBAaTh MOJyYeHHbIE (QYHKIMH, CTPOUTh MX rpaduxu. Marepuan
ATOM COAEPKATEIbHOM JIMHUU HALICJIEH HA Pa3BUTHE YMEHUM U HaBBIKOB, [TI03BOJISAIOLINX
BBIP@)KaTh 3aBHUCHUMOCTH MEXJY BEIMYMHAMU B Pa3jIM4HON (opMe: aHaATUTHYECKOM,
rpaguyeckoil u cioBecHOM. Ero u3yuenue cnocoO6CTByeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUS, CHOCOOHOCTH K 00OOIIEHNIO U KOHKPETU3ALUH, HCIIOJIb30BAHUIO aHAJIOT .

CopnepxarensHas smHMS «Hawana wmaTemMaTM4ecKOro aHalin3a) I03BOJISET
CYLIECTBEHHO pAaCIIUPUTh KPyr KaK MaTEMaTHYECKUX, TaK U IMPUKIAIHBIX 3aj]ad,
JOCTYTHBIX 00yYarolUMCs, TaK KaK Y HUX MOSBIISETCS BO3MOKHOCTh CTPOUTH IpapuKu
CJIOKHBIX (DYHKLUH, OTIpeENATh UX HauOOJIbIINE U HAUMEHBILINE 3HAYCHUSI, BBIYUCIIATh
wiomaau Guryp u o0bEMBI TEJ, HAXOJUTh CKOPOCTU M YCKOpPEHUs mpoleccoB. JlaHHas
COJZIepIKaTeIIbHAsL JIMHUA OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS MaTEMAaTHUECKUX
MOJZCJIE pEAIbHBIX CUTyalMd, I[I03BOJIIET HAXOAWUTh HAWIyYllee pEIICHUE B
IPUKIAJHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKHX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOI0 aHajlu3a CIOCOOCTBYeT pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOIO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUH
pacrno3HaBaTh IIPOSIBIIEHUSA 3aKOHOB MAaT€MaTWMKU B HAayKe, TEXHUKE M HCKYCCTBE.
OOyuaromuecs: y3HaIOT O BBIAAIOIIUXCS Pe3yJbTaTaX, MOJIYYEHHBIX B XOJA€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, 1 00 X aBTOpax.

CopeprxarenbHO-MeToAMYECKas JTUHUS «MHOXKECTBAa U JIOTHKA» BKIIFOYAET B ce0s
AJIEMEHTHI TEOPUHA MHOYKECTB U MAaTEMATHYECKOM JIOTUKHU. TE€OpETUKO-MHOKECTBEHHBIE
IIPEACTABICHNs TNPOHU3BIBAIOT BECh KypC IMIKOJBHOW MAaTEMAaTUKU W IPELIararor
Hanbosiee YHHMBEpCANbHBIN SI3bIK, OOBEIUHSIONIUI BCE pa3fenbl MaTeMaTUKU U e
IIPUIOKEHUHM, OHU CBA3BIBAIOT pa3Hble MATEMAaTHYECKHE JUCLHMIUIMHBIL M KX
NPWIOKEHUST B eauHoe Lenoe. [103ToMy BakKHO 1aTh BO3MOXKHOCTbH 00ydaromeMycs



MOHUMATh  TEOPETUKO-MHOXKECTBEHHBIM  SI3bIK  COBPEMEHHOM  MAaTeMaTUKU U
WCIOIB30BaTh €ro JUIsl BBIPAXKEHUS CBOUX MbICie. J[pyruM BaKHBIM MPU3HAKOM
MaTeMaTUKU KaK HAyKW CJIEAYyeT MPU3HATHh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBaHUM
U CJICIOBAaHUE OMNpEeiAEHHBIM MPaBWIaM MOCTPOCHUS J10KA3aTeNbCTB. 3HAKOMCTBO C
AJIEMEHTaMH MaTeMaTUYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO  JIOTHUUYECKOTO
MBIIIUICHUSI OOYYalOIIUXCs, TO3BOJIIET MM CTPOUTh CBOM PACCYXICHUS Ha OCHOBE
JIOTUYECKUX MpaBui, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIILJICHUS.

B yuebHOM Kypce «Anrebpa v Hauajga MaTEMaTUYECKOTO aHAIN3a» IPUCYTCTBYIOT
OCHOBBI MaTE€MaTHUYECKOTO MOJICIUPOBAHUS, KOTOpPhIE TMPU3BAHBI CIOCOOCTBOBATH
dbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJENICH pEabHBIX CHUTYaAIMM, HUCCIETOBAHUS
ATUX MOJIeJIe ¢ TIOMOIIBIO arfmapara aiareOpbl M MaTEeMaTUYeCKOro aHajau3a,
UHTEpIpETAIlMU TOJYYEHHBIX PEe3yJabTaToB. Takue 3ajaHusl BIUIETEHBI B KaXKIbId W3
pa3ziesioB MpOrpamMMBbl, IOCKOJIBKY BECh MaTepuall Y4eOHOTO Kypca MIUPOKO
UCTIONIB3YETCS NI pelIeHUs] TNpHUKIaAHBIX 3anad. [lpu pemeHun peanbHBIX
PaKTUYECKUX 3a7a4 00yJaromuecs: pa3BUBalOT HAOII01aTeIbHOCTh, YMEHNUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIL30BaTh AaHAJIOTHIO, 0000maTh U
KOHKPETU3UPOBaTh MpodjeMy. JlesTenbHOCTh 10 (DOPMUPOBAHHMIO HABBIKOB PEIICHUS
NPUKIATHBIX 3a7a4 OPraHM3yeTCs B MPOIECCe M3YYEHUs] BCEX TeM YYEOHOro Kypca
«Anrebpa u Havyajla MAaTEMaTUYECKOTO aHATTN3ay.

Ha uzydenune yueOGHOro Kypca «Anredpa M Hayaisa MaTeMaTHUYECKOTO aHAIN3a»
orBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 gaca B Henento), B 11 kmacce — 136
4JacoB (4 yaca B HEJICIIIO).

PaGouas mporpaMma Mo y4eOHOMY TMpeaMeTy «AJiredpa M Hayaja
MaTeMaTHYeCKOr0 aHajJM3a» Ha YpOBHE cpelnHero oodmiero odpazoBanus (10-11 ki)
cocTaBieHa Ha ocHOoBe DenepanbHOil paboueit mporpammbl «buomorus» (6a30BbIN
YpOBEHB), a TaK)K€ OPUEHTHPOBAHA HA IICJIEBBIC MPUOPUTETHI, CPOPMYIUPOBAHHBIC B
[Iporpamme Bocniutanust MKOVY «Mnupckas COIL Nel».

COJEPKXAHUE OBYUYEHUA
10 KIJACC

Yucsa 1 BBIYUCICHUSA

Panmonanpabie ymcma. OOBIKHOBEHHBIE U JIECSITHYHBIE JOpoOH, TMPOIICHTHI,
OeckoHeuHbIe nepuoanyeckue apodu. [IpuMenenne npobdeit 1 MPOIEHTOB TSl PEIICHUS
MPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIICN 3HAHUN U PEATbHOMN KU3HU.

JlelicTBUTENbHBIE  4HCiAa. PanuoOHalbHBIE W HWPPALMOHAIBHBIE  YHCIA.
ApudmeTnyeckue onepanuu ¢ JeMCTBUTEIBHBIMU YuCIaMU. Mo1yiab JEeUCTBUTEIBLHOTO



yuciia u ero cBoiicta. [Ipubnnk€HHbIE BBIUMCICHUS, PABUIIA OKPYIJICHHS], IPUKUIKA
Y OLICHKA PEe3yJIbTaTa BHIUUCIECHUMN.

Crenenb ¢ nenbiM nokaszaresnieM. bunom Hetotona. Mcnonb3zoBanue noaxoasei
dbopmbl  3anmucu  JCHCTBUTENBHBIX YUCEN IS PEIICHUS MPaKTUYECKUX 3adad |
MPEICTABICHUS JaHHBIX.

ApudmeTnyeckuii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOMCTBA.

Crenenp ¢ palMoOHAIBHBIM IIOKa3aTelleM U €€ CBOWCTBA, CTENEHb C
e CTBUTEIIBLHBIM IMTOKAa3aTEJIEM.

Jlorapudpm uwmcna. CpolictBa Jsorapudma. JlecsiTUUHBIE U HATypaJbHBIC
JorapuMsl.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHIE€HC YHCJIOBOTO aprymeHta. ApKCHHYC,
APKKOCUHYC M apKTAHT€HC YUCIOBOI'0 apryMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxmecTBa U TOXKIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHUIIBHBIE  YpaBHEHHSI M YpaBHEHMS-CIEACTBUSA. HepaBeHCTBO, pelleHue
HEPaBEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U JIpPOOHO-pAllMOHATBHBIX ypaBHEHUU H
HEpaBEHCTB. MHOroOwIieHbl OT OJHOW mnepeMeHHOo#. JleaeHne MHOrowieHa Ha
MHOTOWIeH ¢ ocTtaTkoM. Teopema be3dy. MHorousnensl ¢ neasiMu KoddduiineHTamMu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJEPIKAIINUX CTETIEHH U KOPHHU.

HppanumonaneHble ypaBHEHUs. OCHOBHBIE METOJbl PELIECHUS HPPALMOHAIBHBIX
ypaBHEHUM.

[lokazarenbHble ypaBHEHUsA. (OCHOBHbIE METOAbl PEUICHUSA I[TOKAa3aTEIbHBIX
ypaBHEHUH.

[IpeobpazoBaHue BBIPAXKECHHH, COIEPIKAIITUX JIOTapH(PMEI.

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS JIOTapu(hMHUUECKUX
YPAaBHEHHM.

OcHoOBHbIE TPUTOHOMETPUUECKHUE dbopMyIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHre TpPUroHOMETpUUYECKUX YPABHEHUN.

Pemienne cucreM JMHEWHBIX ypaBHEHHMU. MarTpuua CHCTEMBl JIMHEWHBIX
ypaBHeHHI. OnpenenuTenb MaTpullbl 2X2, ero reOMEeTpUYECKU CMBICT U CBOMCTBA,
BBIUMCIICHUE €r0 3HAYCHUS, IPUMEHEHHUE OIPEACIUTENS ISl PEUIEHUS CHCTEMBI
JIMHEWHBIX ypaBHEHUM. PemeHne npukiagHbIx 3a7ad ¢ MOMOIIBIO CUCTEMBI JIMHEWMHBIX
ypaBHeHul. HccnemoBanne TMOCTPOEHHOM MOJEIA C TOMOIIBIO MATpUll U
ONPEICITUTENECH.

[TocTtpoeHne MaTeMAaTUYECKUX MOJENIEH pPEaJbHOW CUTyallMd C TOMOUIBIO
YpPaBHEHW W HEpPABEHCTB. [I[puMeHEHHWE ypaBHEHHWII W HEPABEHCTB K PEUICHUIO
MaTeMaTU4eCKUX 3a/1a4 U 3a7a4 U3 pa3InyHbIX 001acTell HAyKU U peaIbHOU KU3HHU.



DYyHKUNH U TPaPuKu

OyHKIMA, cnocoObl 3anaHus (QyHKOUU. B3aumMHO oOpaTHble (QYHKIHUU.
Komnozunus pynkuuii. ['paduk ¢pynkuuu. SnementapHbie npeodpa3oBaHus rpaduKkoB
GyHKIU.

OO6nactp ompeneneHuss U MHOXKECTBO 3HaueHUM Gynkuuu. Hymu ¢yHkumu.
[IpomexyTku 3HaKomocTossHCTBAa. UYETHple W Heu€THble (yHkuuu. Ilepmonnueckue
byakuun. [IpomMexyTku MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl ¥ MHHUMYMBI
¢bynkuun. Haubosnpliiee 1 HauMeHbllee 3HaYeHUsT PYHKIIMUA HA TIPOMEKYTKE.

Jluneiinas, KkBajgpaTuyHas W JApPOOHO-IMHEHHas (QyHKIUU. DJeMEeHTapHOe
UCCJIeIOBAaHUE U TOCTPOCHHUE UX I'PaPUKOB.

CreneHHas (yHKUUS C HATypaJbHbIM U LIeNbIM TokazareneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-Oi cTeneHu Kak QPyHKIUU oOpaTHOM CTENEeHU C
HATypaJIbHBIM MOKAa3aTEJIEM.

[lokazarenbHass W Jnorapudmuueckas (QYHKIMM, HX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelICHUs] YPaBHEHUIA.

Tpuronomerpuieckas OKpyKHOCTb, OTIPEIETICHUE TPUTOHOMETPUUYECKUX (YHKIUN
YUCJIOBOTO apryMEHTA.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B pEalbHBIX Ipoleccax W sBieHusx. ['paduku
peaIbHbIX 3aBUCUMOCTEM.

Havana MmaTeMaTH4eCKOro aHajamu3a

[locnenoBaTenbHOCTH, CHOCOOBI  3aJaHMsl  TOCienoBareiabHOCTEe. Merton
MaTeMaTH4YEeCKON WHIAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BATEIHLHOCTH.
HcTopurs BO3HUKHOBEHUS MAaTEMAaTHYECKOT0 aHAJIN3a KaK aHaln3a 0ECKOHEYHO MaIbIX.

Apudmernyeckas W reomMeTpuueckas mnporpeccuu. beckoHeyHo yObIBaromas
reoMmeTrpudeckass mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccuu. JIMHEWHBIM U 3KCHOHEHUUAIBHBIA pocT. Yucimo e. @opmyna CIOKHBIX
IpoLEHTOB. MCronb30BaHUE MPOTPECCUN JI PELICHHS pEaIbHBIX 3a/1a4 MPUKIIATHOTO
Xapakrepa.

HenpepriBHble (GyHKIIMM 1 UX CBOMCTBA. TOUKH pa3pbiBa. ACUMIITOTHI TPaPUKOB
¢ynkiuii. CBoiicTBa (YHKIHMIA HETPEPHIBHBIX HAa OTpe3ke. MeToJ WHTEPBAJOB IS
penieHusi HepaBeHCTB. [IprMeHeHue CBOWCTB HEMPEPHIBHBIX (DYHKIMH 71T pelieHus
3a/1ad.

[lepBast u BTOpast mpousBogHbIe GyHKIUU. OmnpeneieHue, reOMETPUUYECKHN U
du3rUecKuii CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTeNbHOU K rpaduKy (HyHKIIHH.

[TpousBomHbIe AmeMeHTapHBIX (QyHKIUH. [Ipon3BogHas CymMMBbI, MPOM3BEICHUSA,
YaCTHOT'O ¥ KOMITO3HUIIMH (PYHKITHH.

MHoxkecTBa U JIOTHKA



MHOXxecTBO, onepauuy HaJl MHOKECTBAMU M MX CBOWCTBA. Jluarpammel Ounepa—
Benna. IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO alapara sl OIHUCAHUs PEealbHbIX
MIPOLIECCOB U SIBJIEHUH, IPHU PELIEHUH 3a7a4 U3 APYTUX yUY€OHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTE€MaTHYECKOIO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KVIACC

Yucjia ¥ BIYUCTCHUSA

Harypanbnsie u niensie uncina. [I[puMeHeHne npru3HakoB JAEIMMOCTH 1EIbIX YUCET,
HanOobmui oOmuii nenurens (nanee — HOJl) u Hanmensbliee ob1iee KkpaTHoe (anee —
HOK), ocrarkoB mo mojaymto, anroputMa EBkiupa mis pernieHus 3aaad B IEJBIX
qyHuCiax.

KommiekcHbie uncna. AnreOpanyeckass U TPUTOHOMETpUYecKash (OpMbl 3amKCH
KOMIUIEKCHOTO 4Hucia. ApudmeTHyeckue omnepanud ¢ KOMIUIEKCHBIMU YHUCJIaMHU.
N300paxenne KOMIUIEKCHBIX YMCENl Ha KOOpAWHATHOH rmiockoctu. @opmyrna Myaspa.
Kopnu Nn-oii creneHn u3 KOMIUIEKCHOTO yncia. [IpuMeHeHne KOMIUIEKCHBIX YUCeN s
pereHns GU3NUEeCKUX U TEOMETPUUSCKHUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYIMHOCTh YPaBHEHHUI M HEPABEHCTB. PaBHOCUIIBHBIE CHCTEMBI U
CUCTEMBI-CJIEACTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPHYECKUX YpaBHEHUM c MIOMOIIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTHU. Pellienne TpuroHoMeTpuyecKuX HEpaBeHCTB.

OcCHOBHBIE METO/BI PEIICHUSI TOKA3ATEIBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS CHCTEM W COBOKYMHOCTEH pallOHAJIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUIECKUX YPAaBHEHUH.

VYpaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

IIpuMmeHeHne ypaBHEHUW, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHYECKUX
3alay U 3a7a4 W3 PA3THYHBIX 00JacTe HayKW W PEealbHOW >KM3HU, WHTEPIpPETAIUS
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUUH U TPaPUKH

I'padpux kommoszummu ¢yHkiuid. ['eomerpuueckue 00pa3pl ypaBHEHUH U
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpuieckre GyHKIMHA, UX CBOMCTBA U TPadUKH.

['padpraeckre MeToabl perieHUs] ypaBHEHUN 1 HEPaBEHCTB. [ paduieckue MeToabI
pelIeHus 3a7ay ¢ MapamMmeTpaMu.

Ucnonw3oBanue rpadukoB (QyHKUMNA AJIE  UCCIEAOBAaHUS TMPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT MPH PEIICHUH 3ajJad M3 APYruX Y4eOHBIX
MPEIMETOB U PEATBHOM )KU3HMU.



Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue NpoOU3BOAHOM K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTh U
skcTpeMymbl. HaxoxneHne HauOoNbIIero M HAaWMEHBLIEro 3HAYEHW HEenmpepbIBHON
(yHKIMU Ha OTpE3KE.

[IpumMeHeHnE NOPOM3BOAHOM I HAXOXKIACHHS HAWIYYLIEr0o pEIICHHUS B
MIPUKIIAHBIX 3aJa4ax, I ONPENEIEHUs CKOPOCTH U YCKOPEHUS MPOLECCa, 3a1aHHOTO
(bopMyIoi niaK rpaduKoOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpasHbix. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs IepBOOOPa3HBIX.

WNuterpan. I'eomerpruuecknii CMbICI HHTErpayia. BeruncieHue onpeneséHHOro
uHTerpana no ¢popmyne Hetorona-JleitOuuia.

[IpumeHeHue uHTerpana s HaXO0XKACHHs IUIOIIAel MI0CKuX Guryp u o0bEMoB
F€OMETPUYECKHUX TE.

[Ipumepsl  pemienuid  audepeHnnanbHbIX — ypaBHeHUH. MartemaThueckoe
MOJIETMPOBAHKE PEATBLHBIX MPOLIECCOB C TOMOIIBIO MU PepeHIInanbHbIX YPABHEHHI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEGHOI'O KYPCA «AJI'EGPA 1 HAYAJIA MATEMATUYECKOI'O
AHAJIN3A» (YTJIYBJIEHHBIN YPOBEHB) HA YVPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUS

JIMUHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTh T'PAXKJIAHCKOW MO3MIMK OOYyYaIOIIErocsi Kak aKTUBHOIO W OTBETCTBEHHOI'O UJE€HA POCCUHCKOIO
oOlIecTBa, NPEJCTAaBICHUE O MATEMaTHYECKUX OCHOBaxX (PYHKIIMOHMPOBAHUS PAa3IUYHbIX CTPYKTYp, SBJICHUH, MpoLeayp
IpaKJaHCKOro oOmecTBa (BBIOOPBI, ONPOCHI U JPYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIbHBIMH HMHCTHUTYTaMU B
COOTBETCTBHHU C UX PYHKIHUSIMU U Ha3HAYCHHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TIPakKJaHCKOW HIECHTUYHOCTH, YBAXKEHUS K MPOIUIOMY M HACTOSIIEMY POCCUHCKON
MaTEMaTUKH, [EHHOCTHOE OTHOIICHUE K JOCTHKEHHUSM POCCUUCKUX MATEeMAaTHKOB M POCCHUHCKONM MaTEeMaTHYE€CKOW IIKOJbI,
UCIIOJIb30BaHME 3TUX JIOCTHKEHUHN B IPYTMX HayKax, TEXHOJIOTUSAX, cPepax IKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHME yXOBHBIX IIEHHOCTEH POCCUICKOTO Hapoaa, c(HOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, JTUYECKOTO
NOBEJEHUS, CBSI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM IOCTHMKEHUN HAYKH U JEATEIbHOCTHIO YUYEHOIO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIyIIEro;

4) 3cTeTH4eCKOr0 BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIEHUE K MHpPY, BKIIOUYAs ICTETHKY MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUIA,
paccyX1eHui, BOCIPUUMUYNBOCTh K MATEMAaTUYECKUM acCIlleKTaM Pa3IMYHbIX BUAOB UCKYCCTBA;

5) pu3n4ecKOro BOCIUTAHUSA:

c(OpMUPOBAHHOCTh YMEHHs MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 3J0pOBOro U 6e3omacHoro odpasza KHU3HHU,
OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (30pOBOE NUTAHUE, COATAHCUPOBAHHBINA PEXKUM 3aHATUN U OT/bIXA, PETYISpHASL
¢u3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHNE MIPU 3aHATUAX CIIOPTHUBHO-03I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYdy, OCO3HAaHUE IIEHHOCTH TPYAOIIOOMsS, HHTEpeC K pasidudHbiM cdepam mnpodeccrnoHaTbHOM
JesITEeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U e€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayieit npodeccun u



peanu3oBbIBaTh COOCTBEHHbBIC JKM3HEHHBIC IUIaHBI, TOTOBHOCTH M CIIOCOOHOCTH K MaTE€MaTHUYeCKoMy oOOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEW KU3HM, TOTOBHOCTh K AKTMBHOMY YYacTHUIO B PEIICHUU MPAKTUUYECKUX 3a/ad
MaTeMaTU4eCKON HAIMPaBICHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYPhl, TIOHUMAHHUE BIUSHUS COIUATBLHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE
MIPUPOJIHON U COITMATIBLHOM CpeJibl, OCO3HAHUE TJIO0ATBHOTO XapakTepa 3KOJIOTHYECKUX MpoOJeM, OpUEHTAlUsI Ha MPUMEHEHUE
MaTeMaTHYEeCKUX 3HAHUM JJIs pElIeHus 3ajad B OO0JACTH OKPYXKAIOIIEW cpefbl, MJIaHUPOBAHHE IOCTYNKOB W OICHKU HUX
BO3MO>KHBIX TTOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU M OOIIECTBEHHOM
MPaKTUKH, TOHUMAaHUE MaTEeMaTHYECKON HayKH KaK chpephl UeTOBEYECKOUN ACATEILHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsI
Pa3BUTHS ITMBUJIM3AIIMU, OBJIAJICHUE S3BIKOM MAaTEMaTUKH W MAaTeMaTHYECKOW KyJIbTypOW KaK CPEJCTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIIATH MPOSKTHYIO U UCCIIEIOBATEIIBCKYIO ICSITEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA

ba3oBble Jornueckue AecTBUA:

BBISIBIIITH M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKH MAaTEMAaTHYCCKUX OOBEKTOB, TOHATHN, OTHOIICHHHA MEXITY
HOHATUSAMH, POPMYITUPOBATH ONPEICICHUS MTOHITHI, YCTAHABIUBATH CYIIECTBEHHBIM MPHU3HAK KJIaCCU(DUKAIIMHA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUH MTPOBOIMMOT0 aHAJIH3A;

BOCIIPHUHUMATh, (OPMYIHPOBATh M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTENIbHBICE U OTPHUIATEIbHBIC, €IMHUYHEIE,
YacTHbBIE U 00IIKe, YCIOBHBIC,

BBISIBIISITh MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTHBOpeuYusi B (akTaX, MAHHBIX, HAOIIOACHUSX H
YTBEPKIICHUSX, TIPEJIaraTh KPUTEPUH TSI BBISBIICHHS 3aKOHOMEPHOCTEN 1 TPOTUBOPEUHIA,

JIeaTh BBIBOJIBI C MCTIOJIb30BAHMEM 3aKOHOB JIOTHUKH, JICTYKTUBHBIX U HHIYKTUBHBIX YMO3AKIIOUECHUN, YMO3AKIIFOUCHUH TI0
aHAJIOTHH;



MPOBOJUTH CAMOCTOATEIBHO J0KAa3aTeIbCTBA MAaTEMaTUYECKUX YTBEPKIACHUU (MpsMble U OT IPOTUBHOTO), BHICTPAUBAThH
apryMeHTaIIo, IPUBOJIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

BBIOMpATh CHOCO0 pelleHus Y4yeOHOW 3ajaud (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILIECHUSA, BbBIOMpaTh HamboJee
MOAXOJAIIUN C YUETOM CaMOCTOSTEIBHO BBIIEIEHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeabcKue 1eiiCTBUS:

MCIIOJIb30BaTh BOIPOCHl KAaK HCCIEN0BATEIbCKUA HHCTPYMEHT TMO3HaHUsS, (OpPMYyJIHpPOBATH BOIPOCHI, (PUKCUPYIOIIUE
OpOTUBOpEUHe, MpoOJIeMy, yCTaHaBIMBATh MCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO IMO3HUIIHUIO,
MHEHHUE;

OPOBOAUTH CAMOCTOSITENIBHO —CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, MCCIEOBAaHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro OOBEKTA, SABJICHHUS, MTPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEN MEXKYy 00bEKTaMu, IBICHUSMHU, MTPOLIECCAMM;

CaMOCTOATEIBHO (HOPMYIUPOBATH OOOOIIEHUS U BBIBOJBI MO PE3yibTaTaM IMPOBEAEHHOTO HAONIOACHUS, WCCIEIOBAHMS,
OLICHMBATh JIOCTOBEPHOCTD MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMI];

IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECcCa, a TAKXKE BBIABUTATH MPEIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJIATD JE€(UIUTH HTHPOPMAIUH, TaHHBIX, HEOOXOIMMBIX AJI1 OTBETA Ha BOIIPOC U JJIs PEILICHUS 3aJauH;

BBIOMpaTh MHPOPMAIMIO U3 UCTOYHHKOB Pa3jIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HMHTEPIPETUPOBATH
MH(POPMAIUIO Pa3InYHbIX BUIOB U (POPM IPEICTABICHUS;

CTPYKTYpUPOBaTh HHPOPMALHIO, IPEJCTABIATD €€ B pa3iIn4HbIX (popMax, WILTIOCTPUPOBATH IpaduyuecKy;

OLIEHUBATh Ha/IEKHOCTh HH(POPMAIIUHU IO CAMOCTOSITENILHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIE YUeOHbIE IelicTBUS

Oo01enue:

BOCIIPUHUMATh U (OPMYIIUPOBATH CYXKIACHUS B COOTBETCTBUHU C YCIOBHSAMH M ILIEISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO
BBIpaXaTh CBOIO TOYKY 3pCHHMS B YCTHBIX M TIMCBMCHHBIX TEKCTaX, JaBaTh IIOSACHCHHUS 110 XOJYy PCIICHHS 3aJ1auu,
KOMMEHTHUPOBATH MOJTYyYCHHBIA PE3yJIbTaT;,

B XOJI¢ OOCYXICHHUS 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI, MPOOJIEMBbI, peliaeMoi 3a7adyu, BHICKA3hIBATh
WJeH, HaIlCJICHHBIC HAa TIOMCK pPENICHUS, COMOCTABISTH CBOHM CYXICHHS C CYXICHUSIMH JPYTHMX YYaCTHUKOB JUAjoTa,
0OHApPYKUBATh PAa3TMINE U CXOJCTBO MO3MINI, B KOPPEKTHOU opme GOpPMYITHPOBATH Pa3HOTIIACHS, CBOM BO3PAKEHHS,



MPEACTABIATh PE3YyJIbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBAHMS, TPOEKTa, CAMOCTOSITEILHO BRIOUpATh opMaT
BBICTYIUUICHUS ¢ YYETOM 3aj1ay MPE3CHTAIIUN U OCOOCHHOCTEHN ayIUTOPHHU.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeiicTBUS

Camoopranusanus:

COCTAaBIIATH ILJIAH, AJITOPUTM PEIICHUS 3a]1a4H, BBIOUPATh CIIOCO0 pelIeHUs ¢ YIETOM UMEIOIINXCS PECYPCOB i COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpPMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII HHTEJJIEKT:

BJIQ/ICTh HABBIKAMU ITO3HABATEIILHON pe(IEKCUU KaK OCO3HAHUS COBEPIIIACMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX
pe3yabTaTOB, BIAIETh CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yIbTaTa PEIICHUs] MaTeMaTHIeCKON 3a1auH;

NPEIBHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTHh IIPH PEIICHUM 3aJa4¥, BHOCUTh KOPPEKTHUBBHI B JICATCIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITCIILCTB, JaHHBIX, HAHJICHHBIX OMTUOOK, BBISBICHHBIX TPYIHOCTCH;

OIICHMBATh COOTBETCTBHE pE3yJIbTaTa IEIU M YCIOBUSAM, OOBSACHATh TPUYMHBI JOCTHIKECHUS WM HEIOCTHKCHHS
pe3yabTaTOB JIEATEIBHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NIOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBHIYaTbHOW pabOTHl TpU pelIeHWH YYeOHBIX 3ajad,
NPUHUMATh I€Jh COBMECTHOW NEATEIHHOCTH, TUIAHUPOBATH OPTAHU3AIMIO COBMECTHOW pabOThI, paclpenelsiTh BHIbI PadoT,
JIOTOBApUBAThCS, 0OCYKIATh MPOIECC U Pe3yIbTaT padoThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBAaTh B TPYIIOBBIX (GopMax paboTsl (00CYKIACHHS, OOMEH MHEHHH, «MO3TOBBIE IITYPMBI» W WHBIC), BBITOIHATH
CBOIO YacTh pabOTHl U KOOPJIUHHUPOBATH CBOU JIEHCTBHUS C APYTMMHU WICHAMHU KOMAaHJbI, OIICHWBATh Ka4yeCTBO CBOETO BKIIaja B
OOIIHIA MTPOIYKT IO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIACTHUKAMHU B3aHMMOCHCTBHSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obydenus B 10 kjacce oOy4aronIuiicss MOJYYHUT CIACAYIOIMIUE MPEAMETHBIE PE3yibTaThl MO OTIAEIHHBIM TeMaMm
paboueil mporpamMmbl y4eOHOTO Kypca «Airedpa v Hauajla MaTeMaTHYeCKOro aHAIIU3ay:

Ymncsia v BBIYUCTICHUSA:

CBOOOJHO OMEPHPOBATH TOHATHSAMHU: pAIMOHATBLHOE YHCIO, OCECKOHEYHAsl TMepuoiudecKass ApoOb, MPOIICHTHI,
UppAIMOHAIIBHOE YHUCIIO, MHOKECTBA PALIMOHANIBHBIX U JICHCTBUTEIBHBIX YUCE, MOAYJIb JEHCTBUTEIILHOTO YHUCIIA;



MPUMEHSIThH APOOU U MPOIEHTHI I pEUICHUs MPUKIAAHBIX 3a/1a4 U3 PA3IUYHBIX OTpACieil 3HaHUI U peaIbHOW KU3HU;

MIPUMEHSITH TPUOIMKEHHBIE BRIUUCIICHUS, TIPaBUiIa OKPYTJIICHUS, MPUKUIKY U OIIEHKY pe3yJbTaTa BIUYUCICHUM;

CBOOOJHO OINEpUPOBAaTh MOHATHUEM: CTENEHb C LEIbIM IOKa3aTeleM, HCIOIb30BaTh MNOAXOJAUIyI0 (opMy 3amucu
JNEUCTBUTENIBHBIX YUCEN JJIsl PEUICHUS TPAKTUYECKUX 3a/1a4 U IPEACTABICHUS IAHHBIX;

CBOOOJIHO OTNEPUPOBATH MOHATUEM: ApU(PMETHICCKUN KOPEHb HATYPAIbHOM CTETICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBHBIM IMOKa3aTeJIeM;

CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: Joraprudm ducia, 1eCITUUYHbIC U HaTypalbHbIC JIOTAPU(MBIL;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC YUCJIOBOI'O apryMEHTa;

ONEPUPOBATH MOHATUSIMHU: APKCUHYC, ApKKOCUHYC M apPKTAaHI'€HC YHUCJIOBOTO apryMEHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH TMOHATHSAMU: TOXKIECTBO, YPaBHCHHE, HEPABEHCTBO, PABHOCHJIbHBIC YPAaBHCHUS W YpaBHEHUS-
CJIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHATh Pa3JIMUHbIE METOJAbl PEHICHUS PAIMOHAIBHBIX M JPOOHO-PAIMOHAIBHBIX ypaBHEHUW, TPUMEHATh METO]
MUHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOM MEPEeMEHHOW, MHOTOWIEH C LEJbIMU KO3 PUIIeHTaMu, KOPHU
MHOT'O4YJIEHa, TPUMEHATH JI€JICHHE MHOTOWIEHAa HA MHOTOYJIEH C OCTAaTKOM, Teopemy be3y u reopemy Buera nis pemenus 3aaay;

CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: CHUCTEMA JIMHEWHBIX YpaBHEHUH, MaTpHUIa, OMPEEIUTENIb MATPHUIbl 2 X 2 U €ro
F€OMETPUYECKUA CMBICI, HKCIOJb30BaTh CBOWCTBA OMNpEAEHUTENss 2 X 2 Juisl BBIYUCIEHUS €ro 3HA4YeHUs, IPUMEHATH
ONpENENUTENN ISl PELICHUs CHCTEMbl JMHEHWHBIX YpPaBHEHHI, MOJEIMPOBATh pPEANbHbIE CHUTYallUH C IOMOIIbIO CHUCTEMBbI
JUHEWHBIX YPAaBHEHUMN, HUCCIEAOBaTh IOCTPOCHHBIE MOJENH C IOMOIIBIO MATPUIl M OINpEeAeTIuTeNed, HHTEPHIPETUPOBAThH
MOJy4YEHHBIN pe3yJIbTaT;

MCITIOJIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJI MPeoOpa30BaHUs BHIPAKCHHUI,

BBITIONTHATD MPE00Pa30BaHMS YNCIOBBIX BRIPAKEHUN, COIEPKAIINX CTETICHU C PAllMOHATBHBIM ITOKA3aTENEM;

MCITIOJI30BaTh CBOMCTBA JiorapudMoB it mpeoOpa3oBaHus JTOTapuhMUUECKIX BRIPAKCHHI;

CBOOOJTHO OMEpUPOBATh MOHSATUSMH: UPPANHMOHATBHBIC, TIOKa3aTeIbHBICE U JOTapU(MHUUECKHE ypaBHECHHS, HAXOIUTh HX
pEILICHUS C MOMOILBIO PABHOCUJIBHBIX MIEPEX00B WIIM OCYIIECTBIISISI IPOBEPKY KOPHEW;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKIE (HOPMYITBI TSI MPEeoOpa30BaHMsI TPUTOHOMETPUIECKUX BBIPAKCHUH;



CBOOOJHO ONEpPUPOBATh MOHITUEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHITh HEOOX0AUMbIE (POPMYIIBI ISl PEILICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHUM;

MOJICJIUPOBATh peajbHbIE€ CUTyallud Ha SI3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS, YPABHEHHS, HEPABEHCTBA MO YCIOBHIO
3aJ1a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCTIOIb30BAHUEM allllapaTa aareopsl.

DyHKIUHM U TPaPUKH:

CBOOOJHO ONEPUPOBATh MOHATHAMU: (QYHKLHUSA, CHOCOOBI 3aaHusl (PYHKIIMH, B3aUMHO OOpaTHbIE (PYHKUIMH, KOMIO3ULUS
¢yHkuui, rpaduk GyHKUIKHU, BBIIOIHATH dJ€eMEHTapHbIe TpeoOpa3zoBaHus rpa@uKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: O00JIACTH OMNPENETICHUS W MHOXKECTBO 3HAYeHUW (GYHKUMM, HYIH (QYHKIHH,
IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: UETHbIE M HEYETHbIE (QYHKIMHM, TepHoandYecKkue (GYHKUUU, TPOMEKYTKU
MOHOTOHHOCTH (YHKUIHMHM, MAKCUMyMbl U MUHUMYMbl (GYHKIHUH, HauOOJblIee W HAaWUMEHbIee 3HauYeHue (QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CTENEHHAs (PYHKIMS C HATypajibHBIM U IEJIBIM TOKa3aresjaeM, rpaduk CTENEeHHOU
(YHKIMU ¢ HaTypalbHBIM U LIEJIBIM IOKa3aTeseM, rpaduk KOpHs N-0il cTeneHu Kak (yHKIMU 0OpaTHOW CTENEHH C HATypajIbHbIM
HoKa3aTeseM;

OlepUpOBaTh NOHATUAMM: JIMHEHHAs, KBaJpaTUyHas W JpOOHO-TMHEWHas (YHKUMH, BBIIOJIHATh 3JIEMEHTApHOE
HCCIIEJIOBAHNE U TIOCTPOEHUE UX TpaUKOB;

cBOOO/IHO ONEPUPOBATh MOHATHAMMU: IOKa3aTeNIbHas U JIorapupmMuueckast yHKIIMH, UX CBOMCTBA U IpadUKH, UCIIOJIb30BATh
uX rpauKy Ui pellieHus: ypaBHEHU;

CBOOOJIHO ONEPUPOBATHh MOHATHSIMH: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OINpENEJICHHE TPUTOHOMETPUUYECKUX (YHKUIUN
YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GYHKIUH AJ UCCIeT0BAaHUS MTPOLECCOB M 3aBUCHMOCTEN MpHU PEIICHUH 3a/1a4 U3 IPYTUX y4eOHBIX
NPEIMETOB U PeabHOM KU3HU, BhIpaXXaTh (POpMyIaMy 3aBUCUMOCTH MEKy BETMUYUHAMU;

Havayia MaTeMaTH4eCKOro aHAJIM3A:

CBOOO/IHO OMNEpPUPOBATh MOHATHAMH: apudmeTnyeckas W TeOMEeTpHuUecKas Mporpeccusi, OeCKOHEYHO YyObIBaromas
reoMeTpuyecKasl Iporpeccusi, TUHEHHBINH M SKCTIOHEHIIMATIBHBIM POCT, (pOpMyJia CIIOKHBIX MPOLEHTOB, UMETh MPEACTABICHUE O
KOHCTaHTE;

HCII0JIB30BaTh IPOrPECCUH JUIsl PEIIEHUS PEAVIbHBIX 3a7a4 MPUKIATHOIO XapaKTepa;



CBOOOJHO ONEPUPOBATH MOHATUSMU: IOCIEAOBATEIBHOCTb, CIIOCOOBI 3aJaHUsl IMOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE H
OTrpaHUYEHHbIE TOCIEI0BATEIbHOCTH, MOHUMATh OCHOBBI 3apOXKICHHUS MaTEeMaTHUYECKOro aHalin3a KakK aHain3a OECKOHEUHO
MalbIX;

CBOOOJHO OINEPUPOBATH MOHATUSAMH: HENMpPEpbIBHbIE (YHKIMH, TOUYKU pa3pbiBa rpaduka (yHKIUH, aCUMITOTHI rpaduka
byHKIMY;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (PYHKLHSI, HEMPEPBhIBHAS HA OTPE3KE, MIPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMM 1151
penieHns 3a1ay;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: NIEPBasi U BTOpask MPOU3BOIHbIE (DYHKIINH, KacaTeabHas K rpa@uKy GyHKIUU;

BBIUUCISTh TMPOU3BOJHBIE CYMMBbI, IMPOU3BEACHUS, YACTHOTO M KOMIIO3ULMM JBYX (YHKIMHA, 3HATh MPOU3BOIHBIC
AJIEMEHTapHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUIN M (PU3MYECKHUI CMBICT IPOU3BOIHOM JJI pEIIeHUS 3a/1a4.

MHoxecTBa U JTIOTMKA:

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: MHOXKECTBO, ONEpaIliy HaJ MHOXKECTBAMU;

UCITIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar IJis ONUCAaHUs PEAIbHBIX MPOLIECCOB U SIBJICHUMW, NPU PELICHUU 3a/1a4
U3 IPYruX y4eOHBIX MPEAMETOB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: OIpE/eNIeHHe, TeOpeMa, ypaBHEHUE-CIIeICTBHE, CBOMCTBO MaTeMaTHUYECKOro 00bEKTa,
JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPAaBHEHUSI M1 HEPABEHCTBA.

K xoniy obydenuss B 11 kjacce oOy4aroniuiicsi MOJYYHUT CIEAYIOIIME MPEAMETHBIE Pe3yabTaThl MO OTIEIHHBIM TeMaM
paboueit mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hadajia MaTEMAaTHYECKOTO aHAIIN3a:

Yucaa 1 BBIYMCICHUA:

CBOOO/IHO ONEPUPOBATh MOHATUSIMU: HATYPAIbHOE U LIEJ0€ YHCII0, MHOXKECTBA HATYpaJIbHBIX U IIEJIBIX YHCEN, UCII0JIb30BaTh
npu3Haku genumMoctu uensix ynuces, HOJ[ 1 HOK HatypanbHbIX yncen 11l pelieHus 3a/1ad, IPUMEHSTh aroput™ EBKina;

cBOOO/IHO OINEpPUPOBATH MOHATHEM OCTaTKa MO MOJYJIO, 3alMCHIBaTh HATypaslbHbIE YHCIA B Pa3IMYHBIX MO3ULIUOHHBIX
CUCTEMAX CUUCIICHMUS;

CBOOO/IHO ONEPUPOBATH MOHITHSIMH: KOMIUIEKCHOE YHCIIO M MHOYKECTBO KOMITJICKCHBIX YHCENI, IPEICTABIATh KOMIJIEKCHBIC
yucia B alredpandeckol M TPUTOHOMETPUYECKOH (opMme, BBIMOIHATH apUpMETHUECKHE ONepaluy ¢ HUMU M M300pakaTh Ha
KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMs M HEpaBeHCTBA:



CBOOOJIHO OMEPUPOBATH MOHSITUSIMU: UPpALMOHATIBHBIE, MOKA3aTeNbHbIC U JIOTapu(MUUYECKUE HEPAaBEHCTBA, HAXOIUTh UX
pElIeHUs ¢ MOMOIIBIO PABHOCWIBHBIX MEPEXO0/I0B;

OCYIIECTBIISITH OTOOP KOPHEHN MPU PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS,

CBOOOJIHO OTNIEPUPOBATH MOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHITH HEOOXOAMMBIE (POPMYJIBI JIJIsl PEIICHUS
OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATh TMOHATHSIMHU: CHUCTEMAa M COBOKYMHOCTh YPaBHEHHUN U HEPABEHCTB, PABHOCUJIBLHBIE CHUCTEMBI U
CUCTEMBI-CJICICTBUSI, HAXOJUTh PEIICHHUS] CUCTEMbl M COBOKYIHOCTEH PpaIlMOHAIBHBIX, HPPAlMOHATBHBIX, MOKa3aTEIbHBIX M
JorapuMUYECKUX YPaBHCHUI U HEPABEHCTB,;

pelaTh palMoHabHbIC, HppallMOHAJbHbBIC, TOKa3aTeabHbIe, JIOTapUIMHUUECKUE W TPUTOHOMETPUUYECKHE YpaBHEHUS U
HEPABEHCTBA, COAEPKAIIME MOAYJHU U MapaMeTpPhI;

MPUMEHATH TpauIecKre METOIbI JUIsl PEIICHHS YPaBHEHUN U HEPABEHCTB, a Tak)Ke 3ajlau ¢ lapaMeTpaMu;

MOJICIMPOBATh PEAIbHBIC CUTYAIlMU Ha S3bIKE aJIreOphl, COCTABIISITh BHIPAKCHUS, YPAaBHCHHS, HEPABCHCTBA U UX CHUCTEMBI
[0 YCIOBHMIO 3aJauyM, HCCIEAOBaTh IOCTPOCHHBIE MOJIEM C MCIOJB30BAHUEM arfmapara aiareOpbl, HMHTEPIPETUPOBATH
NOJIYYEHHBIN Pe3yibTarT.

DOyHKUMH U TPAPUKH:

CTpOouTh TpadUKH KOMIIO3UIMH (DYHKIIMH C MOMOIIBIO AJIEMEHTAPHOTO HCCIIEIOBAHUS U CBOWCTB KOMIIO3MIIMHM JBYX
dynKImi;

CTPOUTH TeOMeTpHYecKrue 00pa3bl ypaBHEHH U HEPABEHCTB Ha KOOPIUHATHOM TUIOCKOCTH;

CBOOOJIHO ONIEPUPOBATH MOHATHUAMU: TPAPUKH TPUTOHOMETPUICCKUX (PYHKITHIA;

NPUMEHATH QYHKIUU ISl MOJICTUPOBAHUS U UCCIIEOBAHUS PEATbHBIX MTPOIIECCOB.

Hauana MaTeMaTH4eCcKOro anajamsa:

MCIIOJIb30BaTh MPOU3BOIHYIO JJIsl UCCIIEIOBAaHUS (DYHKIIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

HAXOJUTh HAaUOOJbIIIEE M HAMMEHbBIIIEEe 3HAUCHHS (YHKIIMN HEMTPEPHIBHON HA OTPE3KE;

UCIIOJIb30BaTh MPOU3BOJHYIO JUIsl HAXOXKACHUS HAWIYYIIETO pELIEeHUs B MPUKIAAHBIX, B TOM YHCJE COIMAIbHO-
HPKOHOMHYECKUX, 3a/1a9ax, JIJIsl OMPEEICHIS CKOPOCTH M YCKOPEHUS Mpoliecca, 3a1aHHO0T0 (popMynno niu rpaduxkom;

CBOOOJTHO OTIEPUPOBATH MOHIATHSIMH: TIEPBOOOpA3HAs, ONPEACIEHHBIN HHTETPAN, HAXOJUTh MMEPBOOOPA3HBIC IIEMEHTAPHBIX
GYHKIUH ¥ BRIYUCIATH UHTErpal o Gpopmyne Hprotona-JleiOnuna;

HaXOJIUTh TIOMAU MIIOCKUX (GUTYP U OOBEMBI TEJ C TOMOIIbIO HHTErPalIa;



HUMETh MPEJICTABICHUE O MATEMAaTUUECKOM MOJCIUPOBAHUY Ha IPUMEPE cOCTaBleHUs NU(depeHIINaTbHBIX YPaBHEHUIT;
pelaTh NpUKIIAIHbIC 3a/1a41, B TOM YHCIIE COIMATbHO-PKOHOMHUUYECKOTO U (PU3UUECKOTO XapaKTepa, CpeACTBAMHU
MaTeMaTU4YEeCKOTO aHAJIN3



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne /i HaunmeHnoBanue pas3iesioB U TéM IpOrpaMMbl HEKTPOHHBIC (1 $POBHIC)
Beero yacos | oOpa3oBaTenbHBIE PECYPCHI
bubmnoreka IIOK
1 -
[MoBTOpeHue Kypca 7 -9 knacca 6 https://m.edsoo.ru
. bub6 OK
2 [lencrButenbHble Ynucna 11 " J,mOTeKa 1
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bubmnoreka LJOK
2
3 CrenenHas (pyHKumS 0 https://m.edsoo.ru
bu6moreka [IOK
4 2
[MokasaTenibHaa pyHKUNA 0 https://m.edsoo.ru
bu6moreka [IOK
5 . 25
Jlorapugommueckas yHKUNA https://m.edsoo.ru
bu6mmoreka [IOK
6 24
TpuroHomeTpuyeckne popmyrbl https://m. edsoo.ru
7 TpuroHoMeTpuyeckne ypaBHEHUS 24 bubmuorexa LOK
P P yp https://m.edsoo.ru
NToroBoe noBTOpEHME Kypca
8 anrebpbl 1 Havana aHanuaa 10 6
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11 KJIACC

Bcero OnextpoHHsie (TU(POBLIE)
Ne n/m | HammeHOBaHUE pa3aenioB U TEM MPOTPaMMBbI
4acoB 00pa3oBaTeNIbHbIE PECYPCHI
1 [MoBTOpeHue kypca 10 knacca 4 Bubnunoreka IIOK https://m.edsoo.ru
2 TpuroHomeTpuyeckme PyHKLUM 15 bubmnoreka LIOK https://m.edsoo.ru
. MpounsBogHas n eé
3 . 20 bubmuoteka I{OK https://m.edsoo.ru
reoMeTpPUYeCKUn CMbICHT
[MpmeHeHne Npon3BoOgHOM K
4 . 25 bu6mmorexa [{OK https://m.edsoo.ru
nccrnenoBaHmio PyHKLNN
5 NHTerpan 20 Bubmorexka [{OK https://m.edsoo.ru
6 OneMeHTbl KOMOUHATOPUKN 10 Bu6mioreka I{OK https://m.edsoo.ru
7 3HaKOMCTBO C BEPOSITHOCTbLHO 10 bubnuorexa LIOK https://m.edsoo.ru
8 [MoBTOpPEHME. 32 Bu6muorexa IIOK https:/m.edsoo.ru
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KaneHgapHo - TemaTtnyeckoe nnaHmpoBaHue no anreépe B 10 knacce

Ne Tema Kon ANeKTPOHHbIe uudpoBbIe
- BO oGpa3oBaTtesibHble pecypchbl
n/ yaco
n B
NoBTOpeHue Kypca 7 -9 knacca 6 4
1 | Yucnosble 1 BYKBEHHbIE BblpaXXeHUs. 1 http://www.alleng.ru/edu/math1.htm
2 | YnpolieHue BblpaXXeHUn 1
3 | YpaBHeHua. Cuctembl ypaBHEHUI 1
4 | HepaBeHcTBa. 1
5 | 9nemeHTapHble PYHKLUNM 1
6 | BXOQHON KOHTPONb 3HAHUWN 1

MnaBa 1. [lenctButenbHbie yucna 11 y

7 | Lenble n paynoHarnbHble Yyucna 1 . http://www.alleng.ru/edu/math1.htm
8 | lencTBuUTENbHLIE YNCNA 1
9 | beckoHe4HO ybbiBatoLLad 1
reomeTpuyeckas nporpeccus
1 | beckoHe4HO ybbiBatoLLad 1




reomeTpmnyeckasn nporpeccud

«[lencTBUTENDBHbIE YMUCa»

0

1 | ApudpmeTnyeckmin KopeHb HatypanbHoun |1
1 |cTeneHn

1 | ApudpmeTnyeckmin KopeHb HatypanbHon |1
2 | cTeneHun

1 | CteneHb c paumnoHarnbHbiM Nokasartenem | 1
3

1 | CteneHb ¢ 4eNCTBUTENbHbBIM 1
4 | nokasaTenem

1 | BbluncneHne crteneHn m 1
5 | apudMeTnN4ecKoro KOpHs

1 | lNoBTOpeHne no Teme «lencreutenbHble | 1
6 |uymcna»

1 | KoHTponbHaa pabota no teme 1
7

NnaBa 2. CteneHHana ¢pyHkuma 20 Y

1 | CteneHHas yHKUMN, €€ CBOUCTBA U 1
8 | rpadhuk

1 | CteneHHas yHKUMN, €€ CBOUCTBA U 1
9 | rpadhuk

2 | BsanmHo obpaTtHble yHKLMK 1
0

http://www.alleng.ru/edu/mathl.htm




2 | PaBHOCUIbHbIE YpaBHEHUA 1
1
2 | PaBHOCUIbHbIE HEPABEHCTBA 1
2
2 | ippaumoHanbHble ypaBHEHUSA 2
3
2 | ppaumoHanbHble ypaBHEHUSA 2
4
2 | UppaumoHanbHble HepaBeHCTBa 2
5
2 | PeweHune vppaunoHanbHbIX ypaBHeHUn |3
6 | M HepaBEHCTB
2 | PeweHune vppaunoHanbHbIX ypaBHeHUn |3
{ | W HepaBEeHCTB
2 | NMoBTopeHne no Teme «CTeneHHas 2
8 | PyHKUMA»
2 | KoHTponbHasa paboTa no Teme 1
9 | «CTteneHHas pyHKUUA»

NnaBa 3. NokasaTenbHasa pyHKUma 20 Y
3 | [NokasaTenbHasa pyHKumMA, e€ ceonctea u | 1 . http://www.alleng.ru/edu/math1.htm
0 | rpadomk
3 | lNokasaTenbHas pyHKumMA, e€ ceonctea u | 1
1 | rpadoumk




«lNokasaTtenbHas PyHKUMS»

3 | [lokasaTernbHble ypaBHEHUS 2
2

3 | [lokasaTesnbHblie ypaBHEHUS 2
3

3 | lNokasaTernibHble HepaBeHCTBa 2
4

3 | lNokasaTenbHble HepaBeHCTBaA 1
5

3 | NokasaTenbHble ypaBHEHNA U 3
6 | HepaBeHCTBa

3 | PewweHne cnuctem nokasaternbHbIX 2
7 | ypaBHEHUMN.

3 | PeweHne cuctem nokasaTenbHbIX 1
8 | HepaBeHCTB.

3 | PeweHne nokasaTenbHbIX YypaBHEHUA N | 2
9 | HepaBeHCTB

4 | NosTopeHue no Teme «llokasaTernbHas 2
0 | yHKUMA»

4 | KoHTponbHas paboTa no teme 1
1

MnaBa 4. lorapudmmnyeckas

yHKUMA 25 4

N A~

JTorapmngmel

1

http://www.alleng.ru/edu/mathl.htm




JTorapudmel

CsoncTtaa fiorapudmos

BblumcneHnue norapmngpmos

[lecAaTnyHble U HaTyparbHble
norapngmel

[lecAaTnyHble U HaTyparbHble
norapngmel

JNTorapngpmunyeckas pyHKUKSA, ee
CBOMCTBA U rpaduk

[MocTpoeHune rpaduka norapndomMmyeckomn
yHKLNN.

Jlorapngpmunyeckune ypaBHeHUS

PeleHne norapudmmnyecknx ypaBHeHNN.

Jlorapudomunyeckme HepaBeHCTBa

PeleHne norapudmmyeckmx
HepaBEHCTB.

g1l WOl NOl| POl OU| O™ O NP O~ OB DAl Wb

PeleHne norapudgmmyeckmx




«Jlorapnpmunyeckas QyHKUUSA»

4 | HepaBEeHCTB.

5 | [NoBTOpEHME NO TEMe 3
5 | «Jlorapudpmundeckas pyHKUNA»

5 | KoHTponbHasa paboTa no reme 1
6

FnaBa 5. TpuroHomeTpnyeckue hopmynbl 244

PagnaHHasa mepa yrna

1

MoBOPOT TOYKM BOKPYr Ha4ana
koopauHaT

MoBOPOT TOYKM BOKPYr Ha4ana
koopauHaT

OnpeJ:I,eneHMe CNHYCa, KOCUHYCa U
TaHreHca yrna

RO OO0 U] 0 01 NO

Onpep,eneHMe CMHYCa, KOCMHYCa U
TaHreHca yrna

3Hakm CuHyca, KOCUHyca 1 TaHreHca
yrna.

wWol N

3aBNCUMOCTb MEXAY CUHYCOM,
KOCMHYCOM W TaHr€HCOM O HOIO U TOro
Xe yrna

3aBUCUMOCTb MeXAy CUHYCOM,

http://www.alleng.ru/edu/math1.htm




KOCMHYCOM W TaHr€HCOM O HOro U TOro
Xe yrna.

TpuroHomeTpu4eckne ToxXaecTsa.

TpuroHomeTpu4eckne ToxXaecTsa.

CVHYyC, KOCMHYC 1 TaHreHc YrioB a U -a.

CI/IHyC, KOCUHYC N TaHreHc yrrios a un -a.

q)OpMyJ'IbI CITOXeHUn4A

CDOpMyJ'IbI CnoXXeHuns

CUHYC, KOCUHYC U TaHTeHC ABOWMHOro
yrna

CVHYyC, KOCMHYC N TaHreHC 4BONHOro
yrna.

CVHYyC, KOCMHYC U TaHreHC NOSIOBUHHOIO
yrna

dopmynbl NpuBMAEHNUS

N AN WN DN PN ON| OO 0O NOO| oo oo

dopmynbl NpuBUAEHNUS




«OCHOBHblE TPUroHOMeTpU4eckme
doopmyrbi»

5

7 | Cymma 1 pas3HOCTb CUHYCOB. 2
6

7 | Cymma 1 pa3HOCTb KOCUHYCOB.

7

7 | NMoBTopeHne no Teme « OCHOBHbIE 2
8 | TpyroHomeTpuyeckue popmysibi»

7 | KOHTponbHas paboTta no teme 1
9

naBa 6. TpuroHomeTpuyeckne ypaBHeHUs 24 4

8 | YpaBHeHMe cosx = a 1
0

8 | PelleHune ypaBHeHUN BNga Cosx = a 1
1

8 | YpaBHeHuMe sin x = a 1
2

8 | PelwleHune ypaBHeHUM Buga sin x = a 1
3

8 | PelleHune ypaBHEHUM Buga COSX = a 2
4 |,sinx=a

8 | YpaBHeHue tgx = a 1
5

http://www.alleng.ru/edu/math1.htm




TPUTOHOMETPUNYECKNX HEPABEHCTB

[MpuMmepbl peLleHna NPoCTENLLNX 1
TPUrOHOMETPUYECKNX HEPABEHCTB

[ToBTOpEHME MO TeMe 2
« TpuroHomeTpudeckne ypaBHeHNSA»

8 | PelwieHune ypaBHeHU BUaa tgx = a 1
6

8 | PelwleHune ypaBHeHU Buaa tgx = a 1
7

8 | TpuroHomeTpuyeckne ypaBHeHuUd, 3
8 | cBOgALLMECA K KBagpaTHbIM.

8 | YpaBHeHMe asinx+bcosx=c 3
9

9 | PewweHne TpUroHOMeTpUYEeCKmX 1
0 | ypaBHEHUN.

9 | PewweHne TpUroHOMeTpUYECKMUX 1
1 | ypaBHEHUM .

9 | lNMpumepbl peeHnsa NPoCTEeNLLNX 2
2

9

3

9

4

9

5

KoHTponbHasa paboTa no reme 2
« TpuroHomeTpuyeckne ypaBHeHNSA»

UToroBoe noBTOpeHue Kypca 6 4




96

CTeneHHadq, nokasaTenbHas u
norapudpmuyeckas yHkuum

http://www.alleng.ru/edu/math1.htm

97

PelleHne nokasaTtesibHbIX, CTEMEHHbIX U
norapnMmnyeckmx ypaBHeHum

http://www.alleng.ru/edu/math1.htm

98

PelleHne nokasaTenbHbIX, CTEMEHHbIX U
norapudMmNYECKUX HEPaBEHCTB

http://www.alleng.ru/edu/math1.htm

99

TpuroHomeTpuyeckmue popmyrnbl.
TpuroHomeTpuyeckue Toxgectea

http://www.alleng.ru/edu/math1.htm

10

PeweHne TpuroHomeTpudeckmx
ypaBHeHuUM

http://www.alleng.ru/edu/mathl.htm

10

PeweHune cucteM nokasaTesibHbIX U
norapndMmnyeckmx ypaBsHeHumn

http://www.alleng.ru/edu/mathl.htm

10

TekcToBble 3aga4M Ha NMPOLUEHTHbI.
TeKkcToBble 3a4a4M Ha OABUXEHNe

NTOIro
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KaneHgapHo - TemaTtnyeckoe nnaHnpoBaHue no anreépe B 11 knacce

Tema Kon-Bo
yacoB

NoBTOpeHue Kypca 10 knacca — 44

1

http://www.alleng.ru/edu/math1.htm

1

http://www.alleng.ru/edu/math1.htm

FnaBa 7. TpuroHoMmeTpnyeckme pyHKUUmM -154

3 | ObnacTtb onpeaeneHna un 2 http://www.alleng.ru/edu/math1.htm
MHOXEeCTBO 3Ha4YeHUn
TPUTOHOMETPUYECKMUX PYHKLINK

4 | YeTHOCTb, HEYETHOCTb, 2 http://www.alleng.ru/edu/mathl.htm

nepnognyHOCTb




TPUTOHOMETPUYECKUX PYHKLINN

5 CBoncTBa PyHKLMN Y=COSX N ee 2 http://www.alleng.ru/edu/mathl.htm
rpagouk
6 CsoncTBa PyHKUMN Y=SINX N ee 2 http://www.alleng.ru/edu/mathl.htm
rpagouk
7 | ConcTBa OyHKUMM Y= tgX N ee 2 http://www.alleng.ru/edu/math1.htm
rpagouk
8 | ObpaTHble TpUroHoMeTpudeckmne 1 http://www.alleng.ru/edu/math1.htm
JyHKUMN
9 | lNoBTOpeHUe No Teme 1 http://www.alleng.ru/edu/math1.htm
« TpuroHomeTpudeckne oyHKLNU»
10 | KoHTponbHasa paboTta no teme 1 http://www.alleng.ru/edu/math1.htm
«TpuroHomeTpuyeckume
(pyHKUMNY»
FnaBa 8. NMponsBoaHana n eé reomeTpmn4eCckumn cmbicn - 204
11 | lpousBogHas 2 http://www.alleng.ru/edu/mathl.htm
12 | lNpousBogHas cteneHHoW yHKUMN 2 http://www.alleng.ru/edu/mathl1.htm




13 | lNpaBuna gndpdpepeHunpoBaHmns 4 http://www.alleng.ru/edu/mathl.htm

14 | NpounsBoaHbIE HEKOTOPbLIX 3 http://www.alleng.ru/edu/math1.htm
arieMeHTapHbIX PYHKLUNN

15 | [eomeTpnyeckumn cmbicn 3 http://lwww.alleng.ru/edu/math1.htm
NPOM3BOLHOM

16 | lNoBTOpPEHME MO TEME 1 http://www.alleng.ru/edu/math1.htm
«lMponsBogHas n ee
reoMeTpUYEeCKUn CMbICIT»

17 | KoHTponbHasa pa6oTta no 1 http://www.alleng.ru/edu/math1.htm
Teme «l[ponsBogHas u eé
reomMeTpu4yecKnm CMbICI»

NnaBa 9. NNpumeHeHMe NPOoN3BOAHOMN K UccrieaoBaHUI0 (pyHKUMK -25Y4
18 | BospacTtaHue u ybbiBaHune 3 http://www.alleng.ru/edu/mathl1.htm

dyHKLMN




19 | SkcTpemMyMbl YHKLNN 3 http://www.alleng.ru/edu/mathl.htm

20 | lNpumeHeHne Npon3BoaHOM K 3 http://www.alleng.ru/edu/math1.htm
NOCTPOEHUIO rPadonKoB PYHKLINK

21 | Hanbonbliee n HaMmeHbLlee 3 http://www.alleng.ru/edu/math1.htm
3HayYeHusa PyHKUUN

22 | BbInyknocTb rpaduka qyHKLmK, 2 http://www.alleng.ru/edu/math1.htm
TOYKM nepernbda.

23 | [NoBTOpeHME No Teme 1 http://www.alleng.ru/edu/math1.htm
«[MpnmeHeHne Npom3BoOaHON K
nccnefoBaHuo PYHKLUA»

24 | KoHTponbHasa paboTa no teme « 1 http://www.alleng.ru/edu/mathl.htm

NMpumeHeHMe NPOM3BOAHOM K
uccreaoBaHulo PyHKLUUN»

Mnasa 10. UHTerpan - 20y

25

[MepBoobpa3Has

2

http://www.alleng.ru/edu/mathl.htm




26 | NpaBuna HaxoxgeHus 3 http://www.alleng.ru/edu/math1.htm
nepsoobpasHomn

27 3 http://www.alleng.ru/edu/math1.htm
[rowanb KpUBONMHENHON
Tpaneunm n nHTerpan

28 2 http://lwww.alleng.ru/edu/math1.htm
BblYMCIIEHNE MHTErparnos.

29 | BbluucneHnme nnowanen c 1 http://www.alleng.ru/edu/math1.htm
MOMOLLLIO UHTErpanos

30 |[lloBTOpeHue no TeMme «MHTerpan» 1 http://www.alleng.ru/edu/math1.htm

31 1 http://www.alleng.ru/edu/math1.htm

KoHTponbHasa pa6oTa no teme
«MHTerpan»

NnaBa 11. dnemeHTbl KOMOMHaTOPUKK - 104

32

KombBunHaTOpHbIE 3aga4n

1

http://www.alleng.ru/edu/mathl.htm

33

[MepecTaHOBKU

http://www.alleng.ru/edu/mathl.htm




34 | PasmelweHunsa 2 http://www.alleng.ru/edu/math1.htm
35 | CoyeTaHus 1 nx cBoncTea 2 http://www.alleng.ru/edu/math1.htm
36 BuHoMuanbHas q)opMyna 2 httpllwwwallengru/edu/mathlhtm
HbloToHa
37 | lNoBTOpeHne No TeMe «ANEMEHTHI 1 http://www.alleng.ru/edu/math1.htm
KOMOWHATOPUKNY
38 | KoHTponbHas paboTa no teme 1 http://www.alleng.ru/edu/math1.htm
«OnemMeHTbl KOMOMHATOPUKNY
NnaBa 12. 3HaKOMCTBO C BEPOATHOCTbLIO -104
39 | BeposiTHOCTb COObITUSA 2 http://www.alleng.ru/edu/math1.htm
40 | CnoxeHune BEPOATHOCTEN 1 http://www.alleng.ru/edu/mathl.htm
41 | BepoATHOCTb NPOTUBOMOSIOXKHOIO 1 http://www.alleng.ru/edu/mathl.htm
cobbITng
42 | YcnoBHas BEPOATHOCTb 1 http://www.alleng.ru/edu/mathl1.htm
43 | BepodaTHOCTb NpousBeaeHus 1 http://www.alleng.ru/edu/math1.htm




He3aBUCUMbIX COObITUI
44 | KoHTponbHasa paboTa no teme 1 http://www.alleng.ru/edu/math1.htm

«BepoATHOCTb»

NoBTOpeHue. 32y

45 | MNMosTopeHune: HACITIA. 2 http://www.alleng.ru/edu/math1.htm
46 | Anrebpanyeckue BblpaKeHuUs. 3 http://www.alleng.ru/edu/math1.htm
47 | CteneHHas pyHKUNA 1 http://www.alleng.ru/edu/math1.htm
48 | Ilorapnpmunyeckas oyHKUUS 1
49 | TpuroHoMmeTpuyeckne PyHKUMN. 1
50 http://www.alleng.ru/edu/math1.htm
51 | PelweHne nokasaTenbHbIX 1

ypaBHEHUN
52 | PeweHune nokasaTenbHbIX 1

HepaBeHCTB




53 | PelwweHue norapmpmmnyeckmnx
ypaBHEHUN
54 | PelwweHue norapmpmmnyeckmnx
HepaBeHCTB
55 | PelwieHue TpuroHoMeTpuyeckmnx
ypaBHEHUN N HEPABEHCTB
56 |[llpoussogHas. [NpumeHeHue http://www.alleng.ru/edu/math1.htm
NPOM3BOLHOM
57 | BbluncrneHue nHterpanos http://www.alleng.ru/edu/math1.htm
58 | BbluncneHue nnowaan
KPUBOJSIMHENHOW Tpaneunu
59 | PelleHune TEKCTOBLIX 3ada4 http://www.alleng.ru/edu/math1.htm
60 | UToroBas koHTponbHas paboTa




NTOIo
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