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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuIed IIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECMeYMBAeT HWHCTPYMECHTAIbHYIO 0a3y Il HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYTOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
abCTpaKTHOE MBIIUICHHUE YyYalluXcsi Ha YpOBHE, HEOOXOIMMOM JIJIi OCBOCHMS
KypcoB UWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca Y4Yalluecs OBJIaJeBAlOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOIh30BaTh WX B TMOBCEIHEBHOW XW3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMA UM JIOTHYECKH CTPOTHMHM MATEMATHYCCKUMHU KOHCTPYKIIHSMU
pa3BUBaeT YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKJICHUSI, UCTIOJh30BaTh 0000IIEHNE U KOHKPETH3aIlMI0, a0CTparupoBaHue u
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOTo aHaiW3a B CTaplield IIKOJIe YdJalluecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX ~ PEIICHUH, 3HAKOMSTCA C  TOpUMEpaMH  MaTeMaTUYeCKHUX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAykKe M B MCKYCCTBE, C BBLIAIONTUMUCS
MaTEeMaTHYECKUMH OTKPHITUSMHU U UX aBTOPaMH.

Kypc obnagaer 3HAYMTEIHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peanu3yeTcs Kak uyepe3 y4eOHbI marepuaj, CocOOCTBYIOUUN (OPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crnenuduky ydeOHOW AesaTenbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha TMPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxxaTenpHO-MeTOANYECKas TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHkuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiel peajJbHbIX CHUTyalui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopnepxkaTenbHO-METOANYECKast JIUHUS « MHOKeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOHOM muiaHe Ha H3ydYeHUE Kypca ajreOpbl M Hayajl MaTEeMaTH4YeCKOIo
aHajau3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heaemnto B 10 kinacce u 3 yaca B
Heznemo B 11 kmacce, Bcero 3a iBa rona ooydenust — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucaa v BIYMCICHUA

Pannonanpapie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OECKOHEYHBIE  MepHoguYeckre ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMOHAIbHBIMU YK CIIAMH, IPE0Opa30BaHUs YUCIOBBIX BbIpaxkeHul. [IpumeHenue
IpoOelt U MPOLEHTOB ISl PEIICHUs] MPUKIAJAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacliiei
3HAHUU U PEaJIbHOM KU3HH.

JelicTBuTenbHble yucia. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
Apudmernueckre omnepauud € JEeUCTBUTENbHbBIMU yuciaamu. [lpuOmmxEénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUM.

Crenmenb ¢ menbiM  nokaszareneM. CranmaptHas (Qopma  3ammcu
JNeUCTBUTENFHOTO uucna. HMcmonp3oBanue monxonsmied ¢GopMbl  3alucu
JEVUCTBUTENBHBIX YHCEN JI1 PEIICHUS NPAKTUYECKUX 3aJlad U NPEACTaBICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crereHd.  JleWcTBus ¢
apu(PpMETUIECKUMU KOPHSIMH HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHUHYC U TaHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTAaHI€HC YMCIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE IPEOOPA30OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue 1iensix u 1poOHO-PAIIMOHATEHBIX YPaBHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHU M HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a/1a4
W 3aJ1a4 U3 Pa3JIMYHbIX 00J1aCTe HAYKH U PEaTbHOU KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amgaHust GyHkuuu. [paduk QyHkuu. BzaumHo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKeCTBO 3HaueHud ¢yHkumu. Hynmu dyHkmum.
[TpomexxyTku 3HAKOTIOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM ToKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHs N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKOM
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jyisi ONMUCAHMS pPealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHbie 1 niensie yncina. [Ipu3Haku 1ea1MMoCTy LEIbIX YHCEIL.

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresieM. CBOMCTBA CTENICHM.

Jlorapudm uyucna. JleciTuuHbIE U HATYypPaJIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YpABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHne MPUKIaIHbIX 33/1a4 C OMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CHcTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUW, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IU4HbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

DYyHKIUHN U TPAPUKH

Oyuknus.  [lepuonunueckne  ¢ynkuuud. [IpomMexyTKM  MOHOTOHHOCTH
byHkuy. MakcumyMbl U1 MUHUMYMbI (QyHKiuu. HaunGomnblnee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXYTKE.

TpuronomeTrpuyeckue GyHKIMH, UX CBOMCTBA U IPaPUKH.



[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.

Hcnonp3oBanue rpagukoB GYHKITUN ISl PEIICHUS YPAaBHCHUNA W JIMHCHHBIX
CUCTEM.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN [AJi1 HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HHUKAIOT MPH PEUICHUU 3aady U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaju3a

HenpepoiBHble hyHKIMHU. METO UHTEPBAJIOB /JIsl PEIICHHS] HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3UYECKUH  CMBICTT
MIPOU3BOJHOM.

[IpousBoaHble  37M€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IIPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIETo 3HaueHusl GyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElICHUs B
NPUKIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
dbopmyoii unu rpaduKoMm.

[TepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

WuTerpan, ero reoMeTpuyecKuid MW (u3nmyeckuid cMmbici. Brruucienue
uHTerpaina no gpopmyne Hetorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 0O€cCIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMIMNX JIUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepu3yrTCS:

['paxx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TatproTyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPONIIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKH, [IEHHOCTHBIM OTHOLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO JTHUX JOCTWKEHUW B JIPYTrUX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN HAYKU U JAEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHHE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEHHOM
JESTENBHOCTBIO.



TpynoBoe BoCIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOHS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(ecCUOHANBHON  JIEATENbHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeit mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUHM BCEHM JXKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLIMAJIbHO-PKOHOMUYECKUX TPOIIECCOB Ha COCTOSIHME MPUPOAHON U COLMAIBHOU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpUEHTallMel Ha MPUMEHEHHE MaTeMAaTHYeCKUX 3HAHWM [JIs pelieHus 3aaad B
o0nacTh OKpy’Kawlled cpeabl, IUIaHUPOBaHUS IOCTYIKOB M OLIGHKH UX
BO3MOJKHBIX MTOCIIEJICTBHH JIJIsI OKPY>KAIOIIEH CPEeIbl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKON MAeATEeIbHOCTH, JTaloOB €&
pa3BUTHS W 3HAYMMOCTH [IJIsl Pa3BUTHUS LMBUIW3ALMHU; OBJIAJCHUEM S3BIKOM
MaTeMaTHKd M MaTeMaTUYeCKOW KyIbTypol KaK CpEICTBOM TO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYIO U MCCIEAOBATEIbCKYIO JIE€ATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO TpeaMera
«MaremaTtuka XapaKTepU3yITCs OBJIaJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 00VUAOWUXCs (0C8OeHUe
Memo008  NO3HAHUS — OKpYJcarwe2o  Mupa,  NpUMEHEeHUe  JI02UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

® BEBIBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKU MaTEMaTHICCKUX

O00BEKTOB, TOHATUH, OTHOIICHUN MEXTy MOHATHAMU, (OPMYIHPOBATH
OTIpEJICTICHUs] ~ TOHSATUMN; YCTAHABIMUBATh CYIIECTBEHHBIM  TPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUpOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
yTBEpJAUTENbHbIE W OTpULIATENbHBIE, €AMHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBJISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
OPOTUBOpEYMs] B (pakTaxX, [AaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSIX;
npemjiaraTb  KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM |
IIPOTUBOPEYNH;

JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOTO), BHICTPAUBATh apTyMEHTALIHIO,
NPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBL;

BBIOMpATh Croco0 pemeHus y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAO0BATCIBCKHUC I[CfICTBHiI:

UCIIOJIB30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IMO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTb HMCKOMOE€ U  JaHHoe, (OpMUpOBATH  THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0beKTa, SBJICHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00bEKTaMH, SIBJICHUSIMHU, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTUE IMPOIECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabota ¢ nndopmarmeii:

BBISABJIATE JePUIUTHI MHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETa
Ha BOIIPOC U JJISI pELICHUS 33/1a4K;

BBIOMpaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUOB B (POPM MIPENCTABIICHNUS,



® CTPYKTYypUpPOBaTh MHGOPMAIIMIO, IPEACTABIATh €€ B PA3NIUYHBIX (PopMax,
WLTIOCTPUPOBATH TpapUuecKH;

® OILICHUBATH HaAEKHOCTD uH(bOpMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneuusaom
CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUUXCHL.

Ob61enue:

e BOCHpUHUMATh U (GOPMYIUPOBATH CYXACHUS B COOTBETCTBHH C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUKY 3pEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh MOTYYEHHbBIN pe3yibTar;

® B X0J€ OOCYXKIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIAaeMOU TEMBI,
npo0JieMbl, peraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHBIE HA MIOUCK
peuIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHHKOB JHanora, OOHapy»uBaTh pas3jiMyue W CXOJCTBO MO3ULHUN; B
KOPPEKTHOU popMe HhopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,

® INPEICTaBISATh  pE3yJbTaThl  pEIIeHUs  3aJayd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1a4 MPE3eHTAaUU U 0OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHUYECTBO:

® [IOHMMATh W  HCIOJb30BAaTh  MPEUMYIIECTBA  KOMAaHJIHOH U
WHIUBUYaIbHON paOOThl MPY PEIICHUH YUEOHBIX 3a]1a4; IPUHUMATh 1IEJIb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYX AATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

® y4YacTBOBaTh B IPYNMNOBBIX (hopmax padoThI (00CYKIeHNs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMbD» W WHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOPJIMHUPOBaTh CBOM JIEUCTBHS C JPYTMMH 4JE€HAMU KOMAaH/IbI;
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom
G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTaBJIAITh IJIaH, AJITOPUTM PELICHUS 33aJ]auM, BBIOUPATh CIIOCOO PEIICHUs ¢
y4€TOM HMMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHU TIO3HABATENBbHOM pediieKCMM Kak OCO3HaHUs
COBEPILIAEMBIX JEHUCTBUN W MBICIUTENBHBIX MPOLECCOB, UX PE3YyJbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3yJapTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® IMIPEIBHUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPHU PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITEBCTB, TAHHBIX, HAMJIEHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa IEJM U YCIOBHSIM, OOBICHITH
IIPUYMHBl TOCTUXKEHUSI WIM HEJOCTHIKEHUS PEe3yJIbTAaTOB JIESTEIBbHOCTH,
HAXOAWUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa U Hauajga MaTEMaTHYECKOTO aHAIH3a»
Ha YPOBHE CpPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEebHBIX PE3yIbTaTOB:

10 KVIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOH, MPOIECHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BoInonHATh TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTJIEHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YJIbTaTa BHIYUCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJIBIM IOKa3aTesIeM; CTaHJapTHas
dopma 3amMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
MCITOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMUCH IEUCTBUTENIBHBIX YHCEIT JISl pEIIeHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMH: CUHYC, KOCUHYC M TaHT€HC NMPOU3BOJIBHOIO YIJIA;
MCIIOJIb30BaTh 3aIMCh MIPOU3BOJIBHOTO yIiia uepe3 00paTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BremonusaTe npeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUUECKNE YPABHEHMUSI.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LENbIX, PALHOHAJIBHBIX U
UPPALMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEIENECHUs] M MHOXKECTBO 3HA4YeHMH (PyHKIuU, Trpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBatk rpaduku (QYHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHUCUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (HOpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATEIbHOCTh, apupMeTHuecKkas u
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOMCTBA ITOCIEI0BATEILHOCTEN U MIPOIPECCUN ISl PEIIEHUS
peanbHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEPAlUU HaJl MHOXKECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peallbHbIX MPOLECCOB M SBJICHUH, NMPU PELICHUH 3aJad M3 APYIHX Yy4eOHbIX
IIPEIMETOB.

OnepupoBaTth  MOHATUSIMHU: ONpENENICeHHe,  Teopema,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KJIACC

Yucaa v BLIYUCICHUSA



OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JEJIMMOCTH LIENBIX YUCENl, PA3JI0KEHUE YMCIIA HA MPOCTHIE MHOXKUTEIIH
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsiT CBOMCTBAa CTENEHW I TpeoOpa3oBaHUs  BBIPAKECHHIA;
ONEPUPOBATh TOHATUSAMH: IOKA3aTEIbHOE YpPaBHEHHE W HEPABEHCTBO; pELIATh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoInonHAT,  MpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX  JOrapu(Msl;
OIEpUPOBATh NOHATUAMU: JOrapu(pMUUECKOE YPABHEHUE U HEPABEHCTBO; PEIIAThH
OCHOBHBIE TUIIBI JJOTrapu(PMUYECKUX YPABHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

Haxonuts penieHuss mpoCTEUIINX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXEHUs, YPAaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIB30BAHUEM ariapara ainreopsl.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYyHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeN0BAHNS (PYHKIMU, 3aJaHHOUN rpaduKOM.

OmnepupoBaTh MOHATHAMH: TpadUKHU IMOKA3aTEIbHOU, JOrapupMuUyYecKon u
TPUTOHOMETPUUECKUX (PYHKUMH; N300paxaTh UX HA KOOPAWHATHOW IIJIOCKOCTU U
WCIIOJIB30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTHU TpadUKu JUHEHHBIX YpaBHEHUMN
Y WCIIOJIb30BaTh UX I PELIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh NOHATUSIMU: HEMPEPbIBHASI (QYHKUHUS;, TPOU3BOAHAS (QYHKILINU;
UCITOJIb30BATh TEOMETPUUYECKUM M (PU3UIECKUIN CMBICI MPOU3BOTHOM IS pEIICHUS
3a1ad.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIIMA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YHACTHOTO (DYHKITUI.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHATDH PE3YyIbTAThl UCCIICOBAHMS K ITOCTPOSHUIO TpahUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JIE€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH UHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarte npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue UIEeKTPOHILIE
Ne (undposbie)

pa3iesioB U TeM
n/n KosnyecTBo yacoB o0pa3oBaTe/ibHbIE
MPOrpaMmbl
pecypchl

Kourpoabusie IIpakTuyeckue
Bcero
padoThbI padoThI

MHoecTBa

palOHAIBHBIX U

JIEMCTBUTEIBLHBIX YHCEI. 14 1
ParmmmonansHbIE

ypaBHEHUS U HEPABEHCTBA

®OyHKIUYU U TpaduKu.

2  CreneHs C 1LEJIBIM 6
IIOKa3aTeyeM

ApudmMerrnuecknii KOpeHb

3 N—OW CTEIECHH. 18 1
HNppaunonanbHbie

ypaBHEHUS U HEPABEHCTBA

DopmyIsl

4  TtpuroHoMmetrpuu. TpuroHomMeTprUUECKHE 22 1
ypaBHEHUS



6

[TociienoBaTEILHOCTH U
MIPOTPECCHU

[ToBTOpEeHuUe, 06001ICHNE,
CHUCTEMATH3AIIUS 3HAHHUI

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

3

68



11 KJIACC

HaumMmenoBanue

pa3aesioB H TeM
MpOrpaMMblI

n/n

KourpoJabHbIe
Bcero P
padoThI

Crenens ¢
palMoHaIbHBIM
MOKa3aTelIeM.
[TokazaTenbHast GyHKITUA.
[loka3arenbHbIe
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas
GhyHKITHUS.
Jlorapupmuueckue
ypaBHEHUS U HEPABEHCTBA

Tpuronomerpudeckue
byHKIIUU U UX TpaduKH.
Tpuronomerpudeckue
HEPABEHCTBA

[IpownsBoaHas.
[Ipumenenue

KosmmyecTBO 4acoB

IIpakTHyeckue
padoThI
12 1
12
9 1
24 1

JIEKTPOHHBbIE
(undposbie)
oOpa3oBareJibHbIC

pecypchbl



8

MIPOU3BOJHOU

WHuterpan u ero

pPUMEHEHUS ]
CucreMbl ypaBHEHUN 12
HarypansHbie u nemnsie 5
qucia

[ToBTOpEHue, 006001IEeH E, 18

cucTeMaTu3anusd 3HaHUU

OBIIEE KOJIMYECTBO YACOB 11O
[TPOITPAMME

102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Hara
Tema ypoka
n/n Kosm4yecTBo 4yacoB HM3y4YeHHUA

Kourpoabusie IIpakTuyeckue
Bcero
padoThbI padoThI

MHuo>xecTBO, oniepaivu HaJl
MHOeCTBaMU. J[uarpammsl 1
Diinepa—BenHa

ParmmmonanrsHbBIE UncHa.
OOBIKHOBEHHBIC H

JECATUYHBIC TPOOH, 1
MPOIICHTHI, 0ECKOHEYHBIC
NePUOIUYECKUE TPOOH

ApudmMernueckue oneparuu
C palMOHAJIBLHBIMH YHCIIAMH,

peoOpa30BaHUs YHCIOBBIX 1
BBIPAXKECHUH
[Tpumenenue apobeit u

4  TPOLIEHTOB AJISI PEIICHUS 1

IMPUKJIIAIHBIX 3aaa4 U3

JIeKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypchbl



Pa3INYHBIX OTpaciIen
3HAHUU U PEATbHOM )KU3HU

[Ipumenenue apoodeii u
IIPOLICHTOB ISl pELIEHUS

S IpUKIATHBIX 337a4 U3
Pa3JIMYHBIX OTpaciIen
3HAHUU U PEATBbHOM )KU3HU

JIeCTBUTENBHBIC YHCIIA.
6 PamuonannHbIE U
VMppalMOHAIBHBIE YUCTIa

Apudmernueckue onepanuu
7 ¢ IeUCTBUTEIHHBIMU
YUCIIAMH

[TpubnuxEéHHbIE
BBIYKCIICHUS, TTpaBUia

8  OKpyrieHus, IPUKUIKA U
OIICHKA pe3yJibTaTa
BBIYMCIICHUH
ToxnecrBa u

9  TOXIECTBEHHBIC

npeoOpa3oBaHUs

10 YpaBHEHUE, KOPEHb

YpaBHEHHUS

11 HepaBeHCTBO, pelIeHHE



12

13

14

15

16

17

18

HCPABCHCTBA
MGTOI[ HHTCPBAJIOB

Pemenue nensix u 1poOHO-
palMOHAIBHBIX YPaBHEHUN
Y HEPaBEHCTB

KonTtpoabsHas paboTa mo
teMe "MHoOKecTBa
palMOHAIBHBIX U
JIEHCTBUTEIILHBIX YHCEI.
PanimonanbHbie ypaBHEHUS U
HEPABEHCTB"

@OyHK1MS, CIOCOOBI 3aaHMsI
¢ynxuuu. Bzaumuo
oOpaTHble PyHKIIUU

I'paduk pynakouu. O6macTh
ONPENICIICHUS] U MHOKECTBO
3HaueHuit pynkiuu. Hymu
¢ynkuuu. [TpomexyTku
3HAKOIOCTOSIHCTBA

YETHble 1 HEYETHBIE
byHKIIAN

CreneHsb ¢ UebM

noka3zaresieMm. CTaHgapTHas
dbopma 3ammcu



19

20

21

22

23

24

25

,HCP'ICTBHTGJIBHOFO quciia

HUcnionp3oBanue
noaxosuiel GopMbl 3amrcu
JIECTBUTENBLHBIX YHCEN JJIs
pelieHus MPaKTUYECKUX
3a/1a4 U MPEJCTABICHUS
JTAHHBIX

CrenenHast pyHKIUS C
HaTypaJIbHBIM U LEIBIM
nokasareneM. E€ cBolicTBa
rpadux

ApudmMeTnueckuii KOpeHb
HaTypaJbHOW CTEIICHU

ApudmMeTnueckuii KOpeHb
HaTypaJbHOW CTEIICHU

CaolicTBa
apu(METUIECKOT0 KOPHS
HATYpaJIbHOM CTENEHU

CaoiicTBa
apu(METUIECKOTO KOPHS
HATYPAJIBHOW CTEIIEHU
CaoiicTBa
apu(METHICCKOTO KOPHS
HATYPAJIbHOW CTEIIEHU



26

27

28

29

30

31

32

33

34

35

JlenicTBUs C
apu(pMETHIECCKUMHA KOPHSIMH
N—OM CTENEHU

JlenicTBus C
apu(METUICCKUMHU KOPHSIMHU
N—OM CTENEHU

JlencTBUs C
apu(METHICCKUMH KOPHSIMHU
N—OM CTENEHU

JlericTBus
apu(METHICCKUMH KOPHSIMHU
N—OM CTENEHU

JlericTBus
apu(pMETUIECKUMU KOPHSIMHU
N—OM CTENECHU

Pemenne nppanioHAIbHBIX
YPaBHEHHI U HEPABEHCTB

Pemenne uppanmoHanbHbIX
YPAaBHEHHU U HEPABEHCTB

Pemrenue nppannoHanbHbIX
YPAaBHEHHU U HEPABEHCTB

Pemrenune nppannoHanbHbIX
YPaBHEHUI U HEPABEHCTB

Pemenune nppanuoHanbHbIX



36

37

38

39

40

41

42

43

ypaBHEHUI U HEPABEHCTB

CaoiicTBa U rpaduK KOpHS
N-0M CTEIEHU

CaoiicTBa U rpauK KOpHS
N-OM CTEIEHU

KonTponbHas padbora no
TeMe "ApupMeTnyeckuii
KOpPEHb N—O011 CTETICHMU.
HNppannonansHeie
YpPaBHEHMS U HEpaBEHCTBA"

Cunyc, KOCMHYC U TAHT€HC
YUCJIOBOTO apryMeHTa

Cunyc, KOCUHYC U TAHT€HC
YUCJIOBOTO apryMeHTa
ApKCHUHYC, apKKOCHHYC U
APKTAHI€HC YHCIIOBOTO
aprymeHTa

ApPKCHUHYC, apKKOCHHYC H
ApPKTAHT€HC YHCIIOBOTO
apryMeHTa
Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJICTICHNE
TPUTOHOMETPHUUECKUX
(YHKUMNA YUCIOBOTO



44

45

46

47

48

49

50

aprymeHTa
Tpuronomerpruueckas
OKPYKHOCTb, OIIpEeeIICHUE
TPUTOHOMETPUUYECKHUX
(GYHKIUNA YUCIOBOTO
aprymMeHTa

OcHoOBHBIE
TPUTOHOMETPUUYECKHE
dbopmybl

OcHOBHBIE
TPUTOHOMETPUUYECKHE
dbopmybl

OcCHOBHBIE
TPUTOHOMETPUICCKUE
dbopmybi

OcCHOBHBIE
TPUTOHOMETPUICCKUE
bopmybl
[IpeobpazoBanue
TPUTOHOMETPHUUYECKHIX
BBIPAXKCHUN

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPKCHUN



o1

52

53

54

55

56

57

58

[Ipeo6pazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKEHUN

[Ipeo6pazoBanue
TPUTOHOMETPUUYECKHUX
BBIPAKEHUN

[IpeobOpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKCHUN

Pemenne
TPUTOHOMETPUUECKUX
YpaBHEHUM

Pemenne
TPUTOHOMETPUYECKUX
YpaBHEHUM

Pemennue
TPUTOHOMETPUYECKUX
YpaBHEHUM

Pemenue
TPUTOHOMETPUYECKUX
YpPaBHECHUM

Pemenue
TPUTOHOMETPUYECKUX
YpPaBHEHUI



59

60

61

62

63

Penienue
TPUTOHOMETPUYECKUX
YpPaBHEHUI

KonTponbHas padbora no
Teme "@opmyIibl
TPUTOHOMETPHH.
Tpuronomerprnueckue
ypaBHEHUS"

ITocnemoBaTenIbHOCTH,
CIOCOOKI 3aJaHUs
MOCJICOBATEIILHOCTEH.
MOHOTOHHBIC
MOCJIEI0BATEIILHOCTH

Apudmernueckas u
reoMeTpudecKas
MPOTPECCHM.
Hcnonws3oBanue nporpeccuu
JUISL PEIICHUS] PealbHbIX
3a/1a4 MPUKIATHOTO
Xapakrepa

beckoHneuHo yObiBatoias
reoMeTpu4ecKas
nporpeccusi. Cymma
O0ecKOHEeYHO yObIBarolIei
F€OMETPUYECKOMN



64

65

66

67

68

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME

IPOrpeccuut
dopMmyna CI0KHBIX
IPOLIEHTOB
dopMmyna CI0KHBIX
MPOIIEHTOB

O06o01Ienue,
cucTeMaTH3allis 3HaHUH 3a
Kypc aJireOpbl U Havas
MaTeMaTUYCECKOTO aHaJIn3a
10 kmacca

Hroroast KOHTpOJIbHAS
pabota

O0o011eHuE,
cucTeMaTHu3alus 3HaHu# 3a
Kypc anreOpbl 1 Havam
MaTeMaTHYECKOI0 aHaJIN3a
10 kmacca

68



11 KJIACC

i Tema ypoka

KonTposbHbIe

Bcero
padoThI

CreneHs ¢
palMOHAIBHBIM
MOKa3aTeJIEM

CBoMCTBa CTEIICHU

[IpeoOpazoBanue
BBIPAKEHUN, COJEPIKALINX
paluMOHAIBHBIE CTENIEHU
[IpeoOpazoBanue
BBIPAKECHUH, COJIEPKAIIAX
paLMOHAIIBHBIE CTENIEHU
[IpeoOpazoBanue
BBIPAXKEHUN, COAEPIKALLINX
paLMOHAIIBHBIE CTENIEHU
IToka3aTenbHble
YpaBHEHUS U HEPABEHCTBA

KosmmyecTBO 4acoB

IIpakTHyeckue
padoThI

JlaTa
U3Y4YeHUS

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTeJIbHbIE

pecypcsbl



10

11

12

13

14

15

IToka3aTenbHble
YPaBHEHHUS U HEPABEHCTBA

Iloka3aTenbHbIE
YPaBHCHUSA U HCPABCHCTBA

Iloka3arenbHbIE
YpaBHEHUS U HEPABEHCTBA

IlokasarenpHbBIE
ypaBHEHUS U HEPABCHCTBA

[TokazaTtenbHas GyHKIUA,
e€ cBoiicTBa u rpaduk

KoHntposnbHas padora 1o
Tteme "CTeneHs ¢
parmoHaIbHBIM
MIOKAa3aTeJIeM.
[TokazaTenbpHast GyHKIUS.
[TokazaTenbHbie
YpaBHEHUS U
HEpaBeHCTBA"

Jlorapudwm uucna

JlecsaITUYHBIC U
HaTypajbHbIE JIOTapu(Mbl
[IpeobpazoBanue
BBIPOKECHUH, COAEPIKALLUX
norapudmbl



16

17

18

19

20

21

22

23

24

25

[Ipeo6pazoBanue
BBIPAKEHUU, COJIEPIKALINX
Jorapudmbl
[Ipeo6pazoBanue
BBIPKEHUMN, COIepKAIINX
sorapu@mbl
[IpeobOpazoBanue
BBIPKEHUMN, COIEPKAIINX
norapudMbl
Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckue
YpaBHEHHS U HEPABEHCTBA
Jlorapudpmuyeckue
ypaBHEHUS U HEPABEHCTBA
Jlorapudpmuyeckue
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuyeckas
byHKUMA, €€ CBOICTBA U
rpadux
Jlorapudmuyeckas
byHKUMA, €€ CBOICTBA U
rpadux
Tpuronomerprudeckue



26

27

28

29

30

31

32

33

(YHKIIMH, UX CBOMCTBA U
rpaduku
Tpuronomerpuyeckue
(YHKIIMH, UX CBOMCTBA U
rpaduKu
Tpuronomerpruueckue
(YHKIIMH, UX CBOMCTBA U
rpaduKu
Tpuronomerprnueckue
(yHKIMU, UX CBOMCTBA U
rpaduKu

[Tpumepsnl
TPUTOHOMETPUYECKUX
HEPABEHCTB

[Tpumepsr
TPUTOHOMETPUYECKUX
HEPABEHCTB

[Tpumepsr
TPUTOHOMETPHUYECKHUX
HEPABEHCTB

[Tpumepsr
TPUTOHOMETPHUYECKHUX
HEPaBEHCTB

KountponbsHas pabota o teme



"Jlorapudmuueckast QyHKITHS.
JlorapudmMuyeckue ypaBHEHHS U
HepaBeHCTBa. T pUroHOMETpHYECKUE
GYHKIIUN U UX

rpaduku. TpuroHomerpudeckre

34

35

36

37
38

39

40

41

42

43

HepaBeHCTBA"
HenpepoiBHble QyHKIIMH

MeTton UHTEPBAJIOB IS
pEIIEHNS] HEPABEHCTB

MeTton UHTEPBAJIOB IS
pElIeHUsI HEPABEHCTB

[IpousBoaHas GpyHKIMH
[IpousBogHas GyHKIIMH

['eomeTpuueckuii u
(U3UIECKHUIN CMBICIT
IIPOU3BOJHOMN
['eomeTpuueckuii u
(bU3UYECKUI CMBICIT
MIPOU3BOIHOU
[IponsBoHbIE
AIIeMEHTapHbIX PYHKIUI

[IponsBoHbIE
AIIEMEHTApHBIX (PYHKITUI

IIponsBonHas CymmBbl,



44

45

46

47

48

49

IPOU3BEJICHUS], YACTHOTO
byHKIIAN

[Ipou3BogHast CyMMBI,
IPOU3BEICHUS, YACTHOTO
byHKIMI

[IponsBonHas CymMBl,
IPOU3BEACHUS, YaCTHOTO
byHKIMI

[Ipumenenune
MPOM3BOJHOU K
UCCIIEJIOBAHUIO (PYHKIIHI
Ha MOHOTOHHOCTb H
KCTPEMYMBI

[Ipumenenune
MIPOU3BOTHOM K
UCCIIeIOBaHUIO (DYHKITUI
Ha MOHOTOHHOCTH U
AKCTPEMYMBI

[Ipumenenue
MPOU3BOIHOU K
MCCIICIOBAaHHIO (DYHKIIHIA
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[Ipumenenue
MPOU3BOJHOU K



50

o1

52

53

54

55

UCCIIeIOBaHUIO (DYHKITUIH
Ha MOHOTOHHOCTD U
AKCTPEMYMBI

Haxoxnenue
HanOOJIBIIIETO U
HaVMEHBIIIET0 3HAYCHUS
(yHKLIHUU Ha OTPE3KE

Haxoxnenue
HanOOJIBIIIETO U
HaVMEHBIIICTO 3HAYCHUS
(yHKLIHU Ha OTPE3KE

Haxoxnenue
HanOOJIBIIIETO U
HAMMEHBIIIETO 3HAUCHHUS
(YyHKLIHUU Ha OTPE3Ke

Haxoxnenue
HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAUCHHUS
(GyHKLIHUU Ha OTpE3Ke

Haxoxnenue
HauOOJIBIIETO U
HaUMEHBIIIETO 3HAYCHMUS
(GyHKLIHUU Ha OTpE3Ke

Haxoxnenune
HauOOJIBIIETO U



56

57

58

59

60

61

HAMMEHBIIETO 3HAYCHUS
(GYHKIIMH Ha OTpe3Ke

[Ipumenenue
IPOU3BOJHOM IJISI
HAXO0KJICHUS] HAUJTy4IlIEero
pelIeHUs B TPUKJIIATHBIX
3ajavax, s
onpeaereHusl CKOpOCTH
poliecca, 3a1aHHOTO
dbopmyIoin uiu rpapuKom
KoHntposnbHas padora 1o
teme "[IponsBoaHasi.
[Ipumenenue
MPOU3BOHOMN"

[lepBooOpaznas. Tabnuia
epBOOOPa3HbIX

ITepBooGpaznas. Tabnuia
epBOOOPa3HBIX

Wurerpan,
FEOMETPUYECKUH U
(U3UICCKHI CMBICIT
UHTErpaia

WNurerpaun,
FEOMETPUYECKUH U
bu3HUeCKil CMBICTT



62

63

64

65

66

67

68

69

HHTCTpajia

WNHurerpann,
Tr€OMETPUYECKUN U
(puznyecKuil CMbICI
UHTErpasia

Brruucnenune nnarerpana
o gopmyiie
Herorona—JleiOnumna
Brruncnenue nnarerpana
o opmyie
Herorona—JleitOnumna
Brruncnenue nnarerpana
o opmyiie
Hprorona—Jleitonuna
Brruucnenue unrerpana
o opmyiie
Hprorona—Jleitonuna
Cucrembl IMHEHHBIX
YpaBHEHUH

CucteMbl TMHEUHBIX
yYpaBHEHUI

Pemenne npukitaausix
3a/1a4 C MMOMOIIBIO
CHUCTEMBI JIMHEHHBIX



70

71

72

73

YPaBHECHUM

Pemenne npukinagHbeIx
3a/1a4 C IIOMOUIBIO
CUCTEMBI JINHEHHBIX
YPaBHECHUI

Cucremsl u
COBOKYIIHOCTH LIENBIX,
palMOHAJIbHBIX,
UppALMOHATBHBIX,
ITOKA3aTEIIbHBIX,
Jorapu(pMUYECKUX
YPaBHEHHI U HEPABEHCTB

CucremMsl u
COBOKYMTHOCTH IIETIBIX,
paIrmoHaIBHBIX,
HUppaIMOHATBHBIX,
MMOKAa3aTeIIbHBIX,
norapupMUYECKUX
YPAaBHEHHU U HEPABEHCTB

Cucremsl 1
COBOKYITHOCTH TIEJIBIX,
paIrMOHAIBHBIX,
UppalMOHATBHBIX,
MOKAa3aTeNIbHbIX,
norapuMUYECKUX



74

75

76

77

78

ypaBHEHUI U HEPABEHCTB

Cucremsl u
COBOKYITHOCTH LIEJIBIX,
pPalMOHAJIbHBIX,
UPpALMOHAIBHBIX,
ITOKA3aTEIIbHBIX,
Jorapu(pMUYECKUX
YPaBHEHHI U HEPABEHCTB

Hcnonb3oBanue
rpa@ukoB GyHKIMMA 115
pelIeHNs YpaBHEHUN U
CUCTEM

Hcnons3oBanue
rpa@uKoB QYHKIMMA 715
pEeLIeHNs YPaBHEHUN U
CUCTEM

[IprumeHenue ypaBHEHUN,
CHCTEM U HEPABEHCTB K
PEILICHUIO
MAaTeMaTHYECKUX 3a/1a4 U
3a7a4 U3 pa3IMuHbIX
oOjacTell HAyKH U
pEaTbHOM )XKU3HU

KontposnbHas padora 1o
teme "MHTerpan u ero



79

80

81

82

83

84

85

86

87

npumeHeHus1. CucreMsl
ypaBHEeHUI"

HarypanbHbie u nemnbie
yyucia B 3aJa4ax U3
pEaTBLHON )KU3HU

Harypanbubie u nensie
Yyyclia B 33/1a4ax U3
pEaTbHOM )KU3HU

Harypanbubie u nemnsie
YyHuClia B 33/1a4ax U3
pEATTbHOM )KU3HU
[Ipu3Haku nenmMocTu
LEJIBIX YUCe

[Ipu3Haku nenumocTu
LEJIBIX YUCEIl

[Ipu3Haku nenumocTu
LEJIBIX YUCET
[ToBTOpEeHue, 06001IEHUE,
cUCTeMaTHu3alysl 3HaHUH.
YpaBHeHus

[ToBTOpEeHue, 06001IEHUE,
cUCTeMaTHu3alysl 3HaHUH.

YpaBHeHus

[ToBTOpEeHue, 06001IEHNE,
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CUCTEMaTHU3aIlMs 3HAHUM.
YpaBHeHUs

[ToBTOpEeHue, o600IIEHNE,
CHCTEMaTH3aIvs 3HAaHWUMH.
YpaBHeHUs

[ToBTOpenue, 06061IeHNE,
CHCTeMaTHU3aIus 3HAHUM.
YpaBHeHuUs

[ToBTOpEeHue, 06001IEHUE,
cucTeMaTu3allis 3HaHUM.
YpaBHeHuUs

[ToBTOpEeHue, 06001IEHUE,
cucTeMaTHu3alis 3HaHUM.
Hepasencrtaa

[ToBTOpeHue, o600IIEHNE,
cucTeMaTu3allis 3HaHUI.
HepasencTra
[ToBTOpeHue, o600IIEHNE,
cucTeMaTHu3allus 3HaHUM.
Hepasencrtsa
[ToBTOpEeHue, 0600IIEHNE,
cucTeMaTHu3allus 3HaHUM.
Hepasencta

[ToBTOpEeHue, 0600IIEHNE,
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cucTeMaTH3alHs 3HaHUH.
Cucrembl ypaBHEHHI

[ToBTOpEeHue, o600IIEHNE,
CHCTEMATH3aIUsI 3HAHMH.
CucreMbl ypaBHCHHM

[ToBTOpenue, 06061IeHNE,
CHCTEMAaTHU3aIUs 3HAHUM.
DOyHKIUU

[ToBTOpEeHue, 06001IEHUE,
cucTeMaTu3allis 3HaHUM.
OyHKIMU

Hrtorosast KOHTpOJIBHAS
pabota

Hrtorosas KOHTpOJIbHAS
pabora

O0o011enuE,
cucTeMaTHu3alus 3HaHu
3a Kypc alireOpsl ¥ Haval
MaTeMaTHYECKOTO
anammza 10-11 kmaccos

O0o011eHNE,
cucTeMaTHu3alus 3HaHuM
3a Kypc anre0psl 1 Haval
MaTEMaTUIECKOTO

1



anaiuza 10-11 kaccoB

OBILEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






