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INOACHUTEJIBHASA 3AIINCKA
y4eOHOro npeaMera «AJredpa M Ha4ajaa MATEeMaTHYECKOI0 aHAIU3A.
ba3osbl1ii ypoBenb» A1 o0yyaromuxces 10-11 kiaaccos

PaGouas nporpamma yueGHOTo Kypca «Anredpa u Havajga MaTEMaTUHYECKOTO
aHanm3a» 0a30BOTO ypoBHA mis oOyuaromuxcs 10 —11 xmaccoB paspaboraHa Ha
ocHOBe DeiepanbHOTO rOCYyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEeIbIBISIEMBIX K MAaTeMaTHYeCKOMY OOpPa30BaHMIO, U TPATUIMM POCCUHUCKOTO
oOpa3oBanus. Peanmusanus mporpaMMbl OOECIIEUYHMBAET OBJIAJICHUE KITFOYCBBIMU
KOMIETCHIIUSMH, COCTABIISIOIIMMU OCHOBY JUISI CAaMOpPa3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHMsl, IIETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHUS JTUYHOCTU O0YYAIOIIUXCSL.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayajia MaTeMaTUYeCKOr0 aHalu3a» SIBISETCA OAHUM W3
HamOoJiee 3HAYMMBIX B NPOrpaMMe CTapilieid IIKOJbI, MOCKOJIbKY, C OJHOMU
CTOpOHBI, OH OO€ClNeYMBAET HMHCTPYMEHTAIbHYIO 0a3y nis H3Yy4YeHHUs BcCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C IPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpakTHOE MBIIUJICHUE Yy4YalluXcsd Ha YPOBHE, HEOOXOIMMOM il OCBOEHUS
KypcoB HWH(GOpPMATHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOT'O Kypca y4alllUecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HAyKH, KOTopas (popMyJIMpyeT CBOU JOCTHKEHHSI B MAaTEMaTHUYECKON popMe.

Kypc anre6psr 1 Hauan MaTeMaTH4eCKOrO aHAJIM3a 3aKJIabIBA€T OCHOBY IS
YCIEIIHOTO OBJIAJICHUS] 3aKOHaMU (U3UKHU, XUMHUH, OHOJOTUH, MNOHUMAaHUS
OCHOBHBIX TEHJCHIIMA SKOHOMUKM M OOIIECTBEHHOW IKU3HH, I[O3BOJSET
OpUEHTHUPOBAThCS B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJIB30BaTh MX B ITIOBCEIHEBHOM XKM3HM. B TOXE Bpems OBIaJcHUE
aOCTpakTHBIMU U JIOTUYECKHM CTPOTMMH MaTeMaTHYEeCKMMH KOHCTPYKLHUSMU
pa3BUBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue U
aHaJIOruI0, OPMUPYET KPEATUBHOE M KPUTUUYECKOE MbILIUICHHE. B X01e n3yuenus
anreOppl M HayaJdl MaTeMaTHYEeCKOro aHaju3a B CTaplield IMIKOJie Yydyalluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBLHOIO
IIOCTPOCHUSI MATEMAaTHUYECKUX MOJEJIEH PEeallbHbIX CUTyallU W WHTEPHpPETALUU
NOJIyYEHHBIX  PEIICHHWM, 3HAKOMATCA C  NOpUMEPAMU  MAaTEMATHYECKHUX
3aKOHOMEPHOCTENM B TIPUPOAEC, HAyKE M B MCKYCCTBE, C BBIJAIOIIAMUCS
MAaTeMaTHYECKUMHU OTKPBITUSAMU U UX aBTOPAMHM.

Kypc oOnamaer 3HauMTeNbHBIM BOCHUTATENBHBIM MOTEHLUATIOM, KOTOPBIH



peanu3yeTcss Kak uyepe3 y4eOHbI MaTepual, CIOCOOCTBYIONMIUN (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK M 4epe3 crenuduky ydyeOHOU AesiTelIbHOCTH,
TpeOyrolen CaMOCTOSITEJIbHOCTH, AKKYpaTHOCTH, MPOAOJKUTEIbHOU
KOHIICHTPAIIMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYCHHBIN PE3yJIbTarT.

B ocHoBe wmetomuku oOydeHus anreOpe W HadajiaM MaTEeMaTHYECKOTO
aHaJIM3a JIKUT JeATEIbHOCTHBIA TPUHITUI O0yYEeHHUS.

CrpykTypa Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOr0 aHAJIN3a» BKIIOYAET
CIEAYIOIINE COJACPKATECIbHO-METOUYECKAE JMHUKN: «YHClna W BBIYUCICHUS,
«DyHKIIUYU U TpapuKn», «YpaBHEHUS U HEPaBEHCTBa», «Hayana MaTemaTHuecKoro
aHaM3a», «MHOXKECTBA U JIOTHKa». Bce OCHOBHBIE COEPKATEIBHO-METOINYECKUE
JUHUU W3Y4aloTcs Ha MPOTSDKEHHHM ABYX JIeT OO0ydeHHs B CTaplieil IIKoie,
€CTECTBEHHO JIONOJHSSA APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMUA TEMaMU U
paznenamu. JlaHHBIN KypcC SIBASIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAUHSIET B
cebe comepkaHME HECKOJIbKMX MAaTeMAaTHYECKHX JUCIUIUIMH:  anreopa,
TPUTOHOMETPHS, MATEMAaTUYECKNN aHAIU3, TeOpus MHOKeCTB U Ap. [Io mepe Toro
KaK ydalluecs OBJaJeBalOT BCE 0OoJiee IMPOKUM MATEMATHUYECKUM ammnapaToM, y
HUX TMOCJEI0BAaTEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MAaTEMaTHYECKYI0 MOJIENIb PEAIBHOM CUTYallMd, IPUMEHSTh 3HAHUS, TTIOJy4YCHHBIC B
Kypce «Anrebpa W Hadala MaTeMaTHYECKOTO aHalu3a», HJs pelieHus
CaMOCTOATENbHO  C(OPMYJIMPOBAHHOM MaTEMaTHYECKOM 3ajaud, a 3aTeM
WHTEPHPETUPOBATH MTOJTYUYECHHBIN PE3yJIbTaT.

ConepxxatenbHO-METOAMYECKAs JIMHUA «YHCnIa W BBIUMCICHUS) 3aBEPIIACT
dbopMHUpOBaHNE HABBHIKOB MCTIOIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmiedi mkose oco0oe BHUMAaHHE YETISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKIIOYAIOMIMX B CeO0s
WCIIOJIb30BaHUE Pa3IUYHBIX (OPM 3alucHU JEHCTBUTEIHHOTO YHCIA, YMEHHUE
pallMOHATILHO BBINOJHATh JCUCTBUA C HHUMH, JeNaTh MPUKUIKY, OLIEHUBATH
pesynbpTar. OOydaroniyecss TOMyYar0T HAaBBIKM TMPUONMKEHHBIX BBIYUCICHUM,
BBITIOJTHEHUS JICUCTBUM C YHCJIAMH, 3allMCaHHBIMA B CTaHIAapTHOH (opme,
UCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YNCIOBBIX BBIPAKEHUI.

JIuans «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCS HA MPOTSIKEHUU BCETO
o0yueHHss B CTaplieil IIKOJE, MOCKOJbKY B KaXJO0M pas3ieie IporpaMmMbl
IPETyCMOTPEHO pEIIeHHnEe COOTBETCTBYIOMUX 3adad. OOyuaromumecs OBIaICBAOT
pPa3IMYHBIMA METOAAMHU PELICHUS] UEJbIX, PAlMOHAIBHBIX, HUPPALUOHAIbHBIX,
MOKa3aTeIbHbIX, JOTapu(PMUYECKMX U  TPUTOHOMETPUYECKUX YypaBHEHUH,
HEPABEHCTB U UX CUCTEM. [loydyeHHbIE YMEHUS UCHOJIB3YIOTCA NP UCCIIEIOBAaHUN
GYHKIUNA C TTIOMOIIBI0 TTPOU3BOJAHON, PENICHUH MPUKIATHBIX 3a7ad W 3a71ad Ha
HAaXOXJCHUE HauOOJBIINX W HAUMEHBIIMX 3HaueHuW QyHkiuu. [lanHas
cojepKaTelibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QPOpMUpPOBAHUE YMEHUU



BBITIOJIHATDL Pacy€Tsl Mo ¢GopMmysaM, MpeoOpa3oBaHUs IEIbIX, PAMOHATIBHBIX,
UPPALUOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPDAKECHHM, a TaKKe BBIPAXKEHUH,
colepKaluX CTeTIeHH W JiorapudMmel. biarogaps u3ydeHHIO anreOpandeckoro
MaTepualia TPOUCXOJWUT  JalbHEWIee  pa3BUTHC  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS Yydanuxcs, (HOPMHUPYIOTCS HaBBIKH JETYKTHBHBIX
paccykJeHuid, pabOThl C  CHMBOJBHBIMH  (OpMaMH,  TPEJICTABICHUSA
3aKOHOMEPHOCTEH M 3aBHCHMOCTCH B BHJEC PABEHCTB M HEpaBEHCTB. AureOpa
npemnaraet 3(PQPeKTUBHBIE HWHCTPYMEHTBHI IS PEMICHUS TMPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPHPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConepxxarenbHo-MeToauueckass JUHUA «DyHKIMH U TpaduKU» TECHO
NEPeTIeTaeTCs ¢ IPYTUMHU JIMHUSIMH Kypca, MTOCKOIbKY B KAKOM-TO CMBICTIC 331aéT
MOCTIEI0BATENBHOCTh W3YUYCHUS MaTepuaia. N3yuenune CTCTICHHOM,
MIOKA3aTeNbHOM, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUICCKUX (DYHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN NIl pelieHus 3a1a4 U3 JAPYruxX yueOHBIX
PEIMETOB U PEaIbHON KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaK W C PEIICHWEM YpaBHCHWW W HepaBeHCTB. [Ipum 3TOM Oosblloe BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIAMU 3aBUCUMOCTH MEXKIY
pPa3IUYHBIMA BEJIMYMHAMH, WCCIIECIOBATh TOJyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliep>KaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, ITO3BOJISIONINX BBIpaXKaTh 3aBUCHMOCTH MEXKIY BCIIMYMHAMU B
paznuyHOil (hopme: aHATUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzyuenwue
CIIOCOOCTBYET Pa3BUTHIO AJNTOPUTMUYECKOTO MBINUICHUS, CIOCOOHOCTH K
00001IIeHNIO M KOHKPETU3AIUU, UCTIOJIH30BAHUIO aHATIOTUH.

ConepxarenpHast nuHus «Hadanma maremMarnyeckoro aHaian3a» IMO3BOJSET
CYIIIECTBEHHO PACIIUPHUTH KPYTI KaK MAaTeMAaTHYECKHX, TaK M MPHUKIAAHBIX 3a/1ad,
JOCTYITHBIX OOYYaIOMUMCS, Y KOTOPBIX MOSBIISETCS BO3MOXKHOCTh MCCIIEIOBATh U
CTpouTh Trpaduku QPYHKIUN, OMPENEIATh WX HAWOOJBIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
YCKOpeHMsI TpolieccoB. JlaHHas cojepikarenbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMAaTHYCCKUX MOJeNeld pealbHBIX CHTYaIlUH,
HAXOXJCHUSI HAWJIYUIIErO PEIICHHs] B TMPUKIAAHBIX, B TOM YHCIE COIHATHHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaIHM3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (HOPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJICHUS, (OPMUPOBAHUIO YMEHHHA pACIO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHHKE W HCKycctBe. OOyuwaromuecs Y3HAIOT O
BBITAIOIINXCS PE3yJIbTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTHS MaTEMaTUKH Kak
HAyKH, U UX aBTOpax.

ConepxarenbHO-MeTOAUYECKass TUHUS «MHOXKECTBa U JIOTHKa» B OCHOBHOM



IIOCBAIIIEHA  DJJIEMEHTAM  TEOPUUM  MHOXKECTB.  TE€OpETUKO-MHOKECTBEHHbIE
IIPEACTABICHUs IPOHU3BIBAIOT BECh KyPC LIKOJBHOW MATEMAaTUKU U IpEjIararor
HauOoJiee YHUBEPCAIbHBIN A3BIK, OOBEAUHSIOIMN BCE pa3/iesibl MaTEMaTUKU U €€
IIPUIOKEHUM, OHU CBS3BIBAIOT Pa3HbIE MAaTEMAaTHYECKUE NHUCLMUIUIMHBI B €IMHOE
nenoe. [IoaToMy BaKHO JaTh BO3MOKHOCTH IIKOJIBHUKY IIOHUMAaTh TEOPETUKO-
MHO>XECTBEHHBIM A3BIK COBPEMEHHOW MAaTEMAaTUKA M MCIOJIB30BAaTh €ro Ui
BBIPAYKEHUS CBOMX MBICJIEH.

B kypce «AnreOpa u Hayajlla MaTeMaTHYECKOrO0 aHAJIW3a» MPUCYTCTBYIOT
TaK)X€ OCHOBbI MAaT€MaTH4Ye€CKOIr0 MOJIEIMPOBAHUs, KOTOpbIE IPU3BAHBI
c(OopMHUPOBATH HABBIKU IMOCTPOCHUS MOJIEIEH pealbHbIX CUTYyalMil, HCCIEA0BaHUS
ATUX MOJEJEN C MOMOUIbIO ammapaTa aiaredpbl U MaTeMaTUYeCKOro aHaius3a U
VHTEPIPETALUU TOJYYEHHBIX PE3YyJbTATOB. Takue 3alaHus BIUIETCHBI B KaXKIbIU
U3 pa3fernoB IporpaMMBbl, IIOCKOJIBKY BECh MaTepUall Kypca IHUPOKO UCIIOJIb3YETCs
JUISL PEIIeHUs NPUKIAAHbIX 3aaa4. [Ipyu pemennn peasbHbIX MPAKTUYECKHUX 3a7ad
ydauiyecsl pa3BUBalOT HaONIOAATEIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBarbcs, MCMNOJIb30BaTh AaHAJIOIMIO, 0000IIaTh M KOHKPETH3UPOBATH
npobnemy. JlearenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS TMPHUKIIATHBIX
3aJja4 OpraHu3yercsl B Ipolecce M3y4YeHHs BceX TeM Kypca «Anrebpa u Haydana
MaTeMaTU4YECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM TulaHe Ha HM3ydeHHE Kypca aireOpbl M Hayal MaTeMaTUYecKOro
aHaju3a Ha 0a30BOM ypOBHE OTBOAUTCA 2 4aca B Henento B 10 kiacce u 3 daca B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yuenust — 170 gacos.



COJEPXXAHME YYEBHOI'O KYPCA
10 KITACC

Yuciia 1 BBIYUCTICHUSA

Panmonansubeie uncina. OOBIKHOBEHHBIE M ACCATUYHBIE JIPOOU, MPOIEHTHI,
OCCKOHEUHbIE  MepuoANYecKue  npodu. ApupMeTHYecKue  omepanud  C
paIrMoOHAIBHBIMU YHCTIAMU, TPe00pa30BaHUsI YHCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0elt ¥ MPOUEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHbIX OTpaciien
3HAHWUU U PEajbHOU JKU3HU.

[lelictBuTenbHble 4Yuchaa. PanuoHanbHblE W UPPANMOHAIBHBIE YHCIA.
ApudmMernueckre ornepanud ¢ JeWCTBUTEIbHBIMU 4Yuciamu. [IpubnmxEHHbIC
BBIYUCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenenp ¢ 1menbiM  nokazateneMm. CrangapTtHas  QopMa  3amucu
JNeUCTBUTENBHOTO yucia. Mcnonb3oBanue mnoaxoxsmiedt  Gopmbl  3alucu
JEUCTBUTENBHBIX YHCEN I PEIICHUS NPAKTUYECKUX 3a/ad U IPEICTABICHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTtemeHd.  JleWcTBuUA  C
apu(pMETUYECKUMH KOPHSMH HaTypajbHOW CTETICHHU.

CuHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
ApPKTaHI€HC YHUCIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxaecTBa U TOXIECTBEHHBIE TPEOOPa30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHU . OcHOBHBIE
TPUTOHOMETPHUUECKHE POPMYIIBI.

YpaBHEeHHE, KOpPEHb YypaBHeHHs. HepaBeHCTBO, pelIeHHME HEpPaBEHCTBA.
Mertoa MHTEpBAJIOB.

Pemenue nensix U poOHO-paIlMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenue uppanmoHanbHbIX YpaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHHN W HEPABEHCTB K PEIIECHUI0 MAaTEMATHYECKUX 3a7a4
W 33]1a4 U3 PA3TUYHbIX 00JIaCTe HaAyKU U PEAbHOU KU3HH.

DYyHKIUY U TPaPUKU

Oynkuus, crnocoObl 3agaHus ¢yHkuuu. ['padux ¢yskuuu. Bzanmzo
oOpaTHbIe PYHKITUH.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hymm QyHkiuu.
[TpomexyTkH 3HaKOIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHas (pyHKIMS ¢ HATypaJIbHBIM U 1IEJBIM MokasaresieM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpauK KOpHS 71-OU CTENEHU.

Tpuronomerpuueckass OKPYXKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKHUX



(GYHKIIUH 9UCIIOBOTO apryMEHTA.

Hauaja MmaTeMaTH4ecKoOro aHajansa

ITocnenoBaTenbHOCTH, COCOOBI 3aJIaHUs MIOCJICAOBATEIbLHOCTEH.
MOHOTOHHbIE MOCJICIOBATCILHOCTH.

Apudmernyeckas U reoMeTpudeckas mporpeccun. beckoHeuHo yObIBaromias
reomeTpudeckas nporpeccusi. CyMma 0eCKOHEYHO YOBIBAIOIIEH IreOMEeTpUUYECKOU
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCnonab30BaHWE MPOTPECCUU IS
pelIeHUs peANIbHBIX 3a]1a4 MPUKIIAHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

MHo»xecTBO, omnepauu Haj MHoOxecTBamu. [luarpammel OJitnepa—BenHa.
[IpymMeHeHue TEOPETUKO-MHOKECTBEHHOI'O ammnaparta JJisi ONUCAHUs peajbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucia 1 BBIYMCICHUSA

HarypanbHbie u nensie uncina. [Ipu3Haku 1eIUMOCTH LENbIX YHCEN.

CreneHb ¢ pallMOHAIBHBIM MOKa3zaTenaeM. CBOMCTBA CTEIIECHMU.

Jlorapudm uncina. JleciTHUHBIE U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BeIpaXKEHHH, COAEPKANTUX JTOTAPU(MBI.

[IpeoOpazoBanue BBIpOKEHHUM, COAEpPKAIIMX CTENEHU C PalUOHAIbHBIM
MIOKA3aTEJIEM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3arenbHble YpaBHEHUS! U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PellieHne NpuKIaJHbIX 33a7a4 C MOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUH.

CucteMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHenne  ypaBHEHMW, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jady M3 pas3lIMYHBIX O0JacTel HAyKu M pealbHOU
AKU3HH.

DyHKUMU U TpaPuKH

Oyukrus.  [lepuonnueckne  ¢yHkimu. [IpoMexyTkm  MOHOTOHHOCTH
dbynkuuu. Makcumymbl ¥ MUHUMYMBI GyHKIMUA. HauOonblliee U HauMeHbIIEe
3HauYeHHUE (PYHKIIMU Ha POMEKYTKE.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

[Toka3zaTtenbHas u orapudmudeckas (yHKIHH, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadmkoB GyHKIUNA 7S PEIICHUS ypaBHEHUN W JTUHEHHBIX



CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKUMHA [UIsi MCCIEAOBAaHUS IIPOLIECCOB MU
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PEIIEHUU 3aJad U3 APYTHX y4ueOHBIX
MPEIMETOB U PEATTbHOM KU3HHU.

Hayana MaTeMaTH4eCKOro aHaIM3a

HenpepriBable GyHKIIMN. MeTOI MHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB.

[IpousBognass  ¢pynkuuu. ['eomerpuueckuii u  (QuU3MYECKUd  CMBICI
IIPOU3BOJHOM.

[IpousBogubpie  saeMeHTAapHBIX  GyHKIuHA.  DOpMynbl  HaXOXKIACHUS
POU3BOIHON CyMMBI, IPOU3BEICHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHne MpoU3BOIHON K MCCIEOBaHUIO (PYHKIUHA HA MOHOTOHHOCTb U
sKcTpeMyMbl. Haxoxxaenne HauOoIbIIero 1 HaMMEHbIEero 3HaueHus (PyHKIIMU Ha
OTpE3Ke.

[IprumeHenne nPOU3BOMHOM JUIA HAXOXKACHUS HAWIIy4dlIero pEIICHHs B
IPUKIAIHBIX 3aJa4yax, Ui OIPENEIIEHUs CKOPOCTH IIpoLecca, 3aJaHHOIo
dbopmyion uimu rpaduKoMm.

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuii W (Qu3MUECKHil CMbIcA. Bpruncienue
uHTerpana no gpopmyne Herorona—JleiiOnura.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenune yueOHOro mnpeamera «MaTeMaTuka» JIOHDKHO O0O0eCreyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa3oBaHus CIEAYIOMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EOHOTO TpeaMeTa
«MaremaTnka» XapaKTepU3yrTCS:

['paxxnanckoe BocuTaHUeE:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUHUCKOr0 OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTUYeCKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIAaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHUEM
B3aUMOJICMCTBOBAaTh C COLUAJIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKUMSAMHA 1 HA3HAYCHUEM.

[TatproTYECKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxaaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLUIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKONM MAaTEMaTHUYE€CKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKHM.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad, pelIeHn, paccy X IEHUN;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEpEecax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXA, peryJisipHas busnueckas aKTUBHOCTB); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpynoBoe BocniUTaHUE:



TOTOBHOCTBIO K TPYJZly, OCOBHAaHHEM LIEHHOCTH TPYAOIIOOMsS; MHTEPECOM K
paznuyHbiM  cpepaM  MPOPECCHOHATILHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHUIO B PEIICHUH IPAKTUYECKUX 3a]1a4 MaTEMATUYECKON HAIPaBJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKON KYyJIbTYphl, MOHHMAHUEM BIIUSHUSA
COLIMAJIbHO-D)KOHOMUYECKUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelbl, OCO3HAaHMEM TJIOOATBHOIO XapakTepa HSKOJIOTMYECKHX Mpoliem;
OpHEHTalUMEl Ha MPUMEHEHUWE MAaTeMaTHYECKMX 3HAHUW U1 PELICHUS 3a/1ad B
0o0JacT  OKpyXaroumed cpeapl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICICTBUN I OKPYKAIOIIEH CPEbI.

[HenHocTn HAy4YHOIr'O MO3HAHHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOW  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAESITeTbHOCTH, AITAamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALUU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYUIECTBIISATh INMPOEKTHYK) W HCCIENOBATEIBCKYHO IEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO MpeaMeTa
«MaremaTuka XapaKTePU3yOTCSI OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OClCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
OelicmeUsMU, YHUBEPCATbHLIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvuvie  nosznasamenvmuvie  Oeiicmsus,  obecneuusaiom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJCamweeo  Mupda;  npumMeHeHue  J102UHecKux,
uccnedosamenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NENCTBUS:

e BBIABIIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHICCKUX
00BEKTOB, TOHATHUN, OTHOIIEHWWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OmpeAeNieHUs]  TOHITH, YCTaHABIWBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(uKanuy, OCHOBaHUSA JUisi O0OOOUIEHUS M CpPAaBHEHHUS, KpUTEPUU
IPOBOJIUMOTO aHAIN3a;

e BOCIpPUHUMATH, (opmynupoBaTh U  MNpPeoOpPa3OBHIBATH  CYXKICHHUS:



yTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBbIC, YacTHbIE M OOIUIUE;
YCIIOBHBIE;

BBISIBISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeurss B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;
npeajaratb  KpUTEPUM U1 BBISIBICHMS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPECUHNI;

JieNaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 110 aHAJIOTHH;
IIPOBOJIUTH CaMOCTOSITEJILHO JOKa3aTenbCTBA MaTEeMaTU4YECKUX
YTBEPKJIECHUN (IIPSIMBIE U OT IMIPOTUBHOIO), BBICTPAUBATh ApryMEHTALMIO,
IPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTb COOCTBEHHBIE
CY)KJIEHUS U BBIBOJbL;

BbIOMpATh crnoco0 pemeHus ydyeOHOW 3agauM (CpaBHHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBHIOMpATh Hauboyiee MNOAXOASIIIUNA C YUYETOM
CaMOCTOATEIIbHO BBIIEJICHHBIX KPUTEPHUEB).

ba3oBbie HCCIICOO0BATCIbCKUC I[CﬁCTBPIfI:

UCIOJI30BaTh BOMPOCHI KAK MCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIOMIME MPOTHBOpPEYHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ W  JaHHOE, (QOpPMHUpPOBaTH  THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHbBIN HKCIIEPUMEHT,
UCCIIEJOBAHME TII0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
00BEKTa, SBJIEHHS, NPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUAMHU, IPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIMpPOBaTh 000OIIEHNS U BBIBOABI 110 pe3ysbTaTaM
IPOBEAEHHOIO HAOJNIONEHUS, UCCIIEJOBAHMsI, OLEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE NPOLECCA, a TAKXKE BBIABUIAThH
IPEATIOIO0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ nudopmariuei:

BBISIBIIAATh JIeUIMTHI MHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh ~ MHPOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3IMYHBIX BUJOB U GOPM MPEACTABICHHUS;

CTPYKTYPUPOBATh MHPOPMALIUIO, MPEACTABIATh €€ B PA3IUYHbIX (QopMax,
WUTIOCTPUPOBATh TpaUUIECKH;

OLICHUBATh HaJEKHOCTh uHpOopMauu 1o CaMOCTOSITEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.



2)

Vuusepcanvnvie  KOMMyHUKamueHvle Oelicmsusi,  0Oecneuusaom

CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOS 00YVUAIOUWUXCSL.
OO1eHue:

BOCIIPHHUMATh ¥ (QOPMYJIHpPOBATH CYXKIECHHUS B COOTBETCTBHUU C
YCIIOBUSIMHU | TEJISIMH OOIIECHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPCHHSI B YCTHBIX W NMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJy peIICHUs 3a/1a4i, KOMMEHTHUPOBATh IMOJTYUYEHHBIN pe3yJIbTaT;

B X0JIe OOCY>KJCHHsI 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
poOIeMBI, peraeMon 3aa4u, BEICKA3bIBaTh UCH, HAIICIICHHBIC HA TIOUCK
pElIeHMs; COMOCTaBIATh CBOU CYXKICHHS C CYXACHHSIMHU JAPYTHX
YYaCTHUKOB JHWANIOrTa, OOHAPYKMBATh Pa3lIMYMe M CXOJCTBO IO3HIIUN; B
KOppeKTHOU opMme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJbTaThl  PEIICHHUS  3aJa4d,  JKCIECPUMEHTAa,
UCCJICIOBAaHUS,  TPOEKTa;  CaMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

MOHUMATh W  WCHOJIb30BaTh  MPEUMYyIIECTBA  KOMaHAHOM U
WHINBUyJTbHON pabOThI pU PEIICHUH YUYeOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM JE€ATENIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, paclpeaeNsITh BUIbI padOT, J0TOBapUBATHCS, 00CYKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CykIeHHs, 0OMEH MHEHHIA,
«MO3TOBBIC TITYPMbD» W WHBIC); BBIMOIHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UI€HAMU KOMAaH/IbI;
OIICHMBATh KAaYeCTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

Vuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

dopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranu3zanusi:

COCTAaBJIATH IINIaH, AJITOPUTM PCIICHUA 3a/1a4H, BLI6I/IpaTB cIroco0 peuIcHu:A €

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BIaACTh  HaBBIKAMH IM03HABATEILHOU pe(i)JIGKCI/II/I KaK OCO3HaHMHA
COBCpHIACMBIX )leﬁCTBHﬁ N MBICIIUMTCIBHBIX IMPOUCCCOB, UX PE3YJIbTATOB;
BIaacCTh crocodoamu CaMOITPpOBCPKHU, CaMOKOHTpPOJIA  IpoHnecca U
pe3yJibTara pCuICHUA MaTeMaTHUECKOM 3aJda4du,

npcaBuCTb TPYAHOCTH, KOTOPBLIC MOI'YT BO3HHKHYTH IIpH PCHICHHUHU
3aa4d, BHOCHTb KOPPCKTHUBBI B IOCATCIBHOCTbL HA4 OCHOBC HOBLIX



00CTOSTENBCTB, JAHHBIX, HANJACHHBIX OITUOOK, BBISBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHE pe3yJibTaTa LEJId U YCIOBUSM, OOBSICHATH
MPUYMHBI JIOCTHXKEHUSI WIM HEJOCTUKEHUS PE3yJIbTAaTOB JESATEIbHOCTH,
HaXOJUTh OIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIbBTATBI

OcBoenune yueOHOTO Kypca «Anredpa U Hadajga MaTEMaTHYECKOTO aHATH3a»
Ha ypOBHE cpeaHero oOmiero oOpa3oBaHHS JOKHO 00eCrednBaTh JOCTHIKCHHE
CJIEYIOIINX MPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

10 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh TOHATHUAMH: PALMOHAIBHOE U JEWCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHASI U JIECATUYHASL POOb, IPOLIEHTHI.

Bemmonuare  apudmernyeckue  omnepanuu ¢ palMOHAJIBHBIMU U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BrimonHsITh TpUOIMKEHHBIE BRIYUCICHUS, UCTIONB3YS MPaBUia OKPYTICHUS,
JIeJIaTh IPUKUAKY U OLIEHKY Pe3yJIbTaTa BEIYMCIICHUMN.

OnepupoBaTh MOHATHUSAMHU: CTENEHb C LEIbIM IIOKa3aTeleM; CTaHIapTHas
dopma 3amucu JEHUCTBUTEIBHOTO YMCIA, KOPEHb HATypaJIbHOM CTENEHU;
WCIIOJIB30BATh MOAXOASAIIYI0 (hOPMY 3aliCH NCUCTBUTEIIBHBIX YUCEIN IS PEIICHUS
MIPAKTUYECKUX 3a7a4 U MTPECTABICHUS JAHHBIX.

OneprpoBaTh NOHATUSIMHU: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIA;
WCII0JIb30BaTh 3alIUCh MPOU3BOJILHOTO yTIJIa uepe3 oOpaTHhIE TPUTOHOMETPUUECKUE
GyHKUUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXIECTBO, YpPaBHEHHE, HEPABEHCTBO; ILEJIOE,
palHOHAIIBHOE, UPPALMOHATIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE
YpaBHEHUE;

Brinonuars npeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BBIPAXKEHUW W pEIIATh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoinonusaTe npeoOpa3oBaHUs IIENIbIX, PAIMOHAIBHBIX U UPPAMOHAIBHBIX
BBIDQ)KEHUI W  pelaTh OCHOBHBIE THIBI  LEJbIX, PpalHUOHAIBHBIX U
UPPalMOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M1 HEPABEHCTBA JUISl PEIICHUS MATEMATHYECKUX 3a7a4
W 3a]71a4 U3 PA3TMYHbBIX 00JIaCTEH HAYKH U PEATbHON KU3HH.

MopenvupoBaTh pealibHble CUTyalldd Ha A3bIKE aireOpbl, COCTaBJISATh
BBIPQKCHUS, YPABHEHUs, HEPABEHCTBAa IO YCIOBHUIO 3aJladyd, HCCIEA0BAThH



IOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alllapara anreopsl.

DOyHKUUM U TpaduKu

OnepupoBath NOHATUAMH: (YHKLHUS, CIOCOOBI 3a1aHus (PYHKIMHU, 001acTh
ONpENENCHUs] U MHOXKECTBO 3HAUYCHHN (QyHKUMHU, Tpaduk (QyHKIHH, B3aWMHO
oOpaTHbIe PYHKITUH.

OnepupoBaTh MNOHATUAMM: YETHOCTH M HEUYETHOCTh (YHKUUHU, HYJIU
GyHKUIMU, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA.

Ncnonb3oBathk rpaduku GyHKIMMA 1715 pellIeHNs YpaBHEHUH.

Crpouth 1 4uTaTh TpaPUKU JTUHEHHONW (PYHKIIMH, KBaIPATUIHONW (PYHKIIHH,
CTENEHHOMN (PYHKIIMH C LEJIbIM MOKa3aTelIeM.

Hcnonp3oBate rpaduku (QYHKUMH JUIsl  MCCIEAOBAaHUS IPOLIECCOB MU
3aBUCUMOCTEH MpHU PElIeHUH 3a/1ay U3 JPYTuX y4eOHBIX MPEIMETOB U peallbHOU
KU3HU; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEJIMYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MNOHSTUSAMM: IOCIEAOBATEIBHOCTh, apupMeTHUecKas U
reOMeTpUYECKasl POTPECCUM.

OnepupoBaTth MOHATUAMH: OECKOHEYHO YOBbIBalIas reoMeTpuuecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH r€OMETPUUECKON MPOTPECCUH.

3amaBaTh NOCIEA0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcrnonp30BaTh CBOMCTBA MOCIEN0BATEIBHOCTEN U MPOIPECCUN JUISl pELIEHUS
peanbHBIX 3a]1a4 MPUKIIAIHOTO XapaKTepa.

MHosxecTBa U JIOTMKA

OnepupoBath MOHATUAMH: MHOKECTBO, ONIEPALlUX HAJl MHOKECTBaMHU.

Hcronps30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Julsl  ONUCAHUs
pEeaJIbHBIX MPOLECCOB M SBJICHUH, NpPU PELIEHUH 3a7ad U3 JPYrHX Y4eOHbIX
IPEeIMETOB.

OnepupoBarb  MOHATHUSIMMU: ONpEeJeNieHne,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucia 1 BBIYMCICHUSA

OnepupoBaTh TMOHATUSMHU: HaTypaJbHOE, IEJI0€ YHUCIO; UCIOIb30BaATh
MPU3HAKU JIEIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PEILICHUS 3a7a4.

OneprpoBatTh MOHITUEM: CTETIEHD C PAIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATUSAMHU: JorapudM 4KCIIa, AECITHUUYHBIE M HATypaJbHbIE
J0rapu(pMBsl.

YpaBHeHUS U HEPABEHCTBA

[IpumensaTy CcBOWCTBA CTEMEHU Ui MPeoOpa3oBaHMs  BBIPAKCHUMN;



OIIEPUPOBATh IOHATHUAMU: IIOKA3ATEIBHOE YPABHEHHME M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHaTh  npeoOpa3oBaHusi  BBIPAKEHHM, COAEpKaUIUX JIOrapuMbl;
ONEepUpPOBaATh MOHATUSAMU: JIOTAPU(PMHUUECKOE YPAaBHEHHE U HEPABEHCTBO; PEIIATh
OCHOBHBIC THUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTelmnx TPUrOHOMETPUYECKUX HEPABEHCTB.

OneprpoBaTh NMOHATHUSMU: CUCTEMA JIMHEHMHBIX YPAaBHEHHU U €€ pELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELIECHUS MPAKTUYECKHUX 3a4ad.

Haxonute peuieHus mMpoCTEUIINX CHCTEM M COBOKYIHOCTEW pPallMOHAIBHBIX
YPAaBHEHUI U HEPABEHCTB.

MopenvupoBaTh pealibHble CUTyalldd Ha fA3bIKE aireOpbl, COCTaBJISATh
BBIPDA)KEHUS, YPaBHEHMS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3a/1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETHU C UCIIOJIb30BAHUEM anmnapara aareOpslL

DYyHKIUU U TPaPUKHU

OnepupoBaTh MOHATUAMH: TepUOAUYECKas  (QYHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKHA OJKCTpemMyma (QYHKIUH, Hauboibliee U
HauMeEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX A
UCCIIeI0BaHUs (PYHKIMH, 3aJaHHOUN rpauKOM.

OnepupoBaTh MOHATUSIMH: TpadUKU TMOKA3aTENbHOMW, JOTrapu(PMUIECKON U
TPUTOHOMETPUUYECKUX (PYHKIUN; M300paxaTh WX HA KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIb30BaTh JJIsl PELICHHS YPAaBHEHU U HEPABEHCTB.

N300paxxatb HA KOOPAMHATHOM MJIOCKOCTH T'paUKu JTUHEHHBIX ypaBHEHUI
Y VCIIOJIb30BaTh UX JUIA PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QYHKIMM Uil  HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCUMOCTEH U3 APYruX y4eOHbIX TUCIUTIINH.

Havana MaTeMaTH4eCKOro aHajan3a

OnepupoBaTh MOHSATUAMU: HENpPEpbIBHAS (PYHKIIMS; TPOU3BOAHAS (DYHKIIUU;
UCIIOJIb30BATh TEOMETPUUYECKUNA ¥ (PU3UUECKUI CMBICI MPOU3BOTHOM JJISI PEIICHUS
3a/1ad.

Haxonutb npou3BoIHbIE AIEeMEHTAPHBIX GYHKIUNA, BBIYUCIISATH TPOU3BOAHBIC
CYMMBI, TPOU3BEJICHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl CCIIEIOBAaHUS (PYHKIMM HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIEAOBAHUS K IOCTPOCHUIO TPapUKOB.

Hcnonb30BaTh NpPOU3BOAHYIO [JIs HAXOXKICHUS HAWIYUIIEro pEIICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMHU: [EpBOOOpa3Hass W  HMHTErpay; IOHUMATh
reOMEeTPUUYECKUN U PUBNYECKUIN CMBICT UHTETrpaJa.

Haxonuths mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpAl
no ¢opmyne Hetorona—JleiiGuuna.



Pematsn IIPUKIaIHbIC 3aJa4i, B TOM 4YHCJIC COLHAJIbBHO-3KOHOMHYCCKOI'O H
q)HBI/I‘leCKOFO XapakTepa, CpCaACTBAMU MATEMATHYCCKOI'O aHAJIN34d.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KITACC
Ne HaunmeHoBaHMe pa3e/ioB H TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n NMPOrpaMMsbI Bcero KoHTpobHBI IIpakTHYeckun (un¢possbie)
e padoThbI e padoThbI oOpa3oBaTeJibHbIE
pecypcsl
1 MHokecTBa palMOHAJIBHBIX U 14 1
JEHCTBUTEIIBHBIX Yncell. PanmoHaibHbIe
YpaBHEHHUS U HEPABEHCTBA
2 Oyukuuu U rpagpuku. CTeneHs ¢ LeabM 6
IIOKa3aTeNneM
3 ApudmeTndeckuii KOpeHb N—O# CTETICHHU. 18 1
HppannonanbHble ypaBHEHHS U HEPABEHCTBA
4 DopMybl 22 1
TPUTOHOMETPUU. TpUrOHOMETPUUECKHE
ypaBHEHUs
5 [TocnenoBaTenbHOCTH U IPOIPECCHH 5
6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 4 0




11 KITACC

Ne HaumeHnoBaHue pa3aeioB U TeM KosnuyectBo yacos DJIEeKTPOHHbBIE
n/n NMPOrpaMMbl Bcero KoHTpo/bHBI IIpakTHYeckHn (uu¢posbIe)
e padoThlI e padoThl o0pa3oBaTe/bHbIE
pecypchl
1 CreneHsp ¢ pallMOHAJIbHBIM [TOKA3aTEIEM. 12 1
[TokazarensbHas ¢pynkuus. [lokasarenbHble
YpaBHEHHUS U HEPABEHCTBA
2 Jlorapupmuueckas QyHKIUS. 12
Jlorapudmuueckue ypaBHEHUS U
HEPABCHCTBA
3 Tpuronomerpuueckre QyHKIIUN U UX 9 1
rpaduku. Tpuronomerpuyeckue
HEpaBEHCTBA
4 IIpousBoanas. I[Ipumenenue npou3BogHOM 24 1
5 NHTerpai u ero npuMeHeHus 9
6 Cucrembl ypaBHEHU 12 1
7 Harypanbnblie u niensie gyucia 6
8 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 2
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
Ne Tema ypoka Kosn4yecTBo yacos Hara DJIeKTPOHHbIE
n/n Bcero KoHTpo/ibHBI IIpakTH4eckn HU3Y4YeHH uupposbie
e padoThbl e padoThbI | o0pa3oBaTe/ibHbI
e pecypcsl
1 IToBTrOopenue. ToxneCTBEHHBIE 1 4.09
npeoOpa3oBaHUs aNreOpanyecKnx
BBIPAKCHMI. Y PAaBHEHUSI C OJJTHUM
HEU3BECTHBIM.
2 BxoanHast koHTpOJbHas paboTa 1 1 7.09
3 Panmonanesueie yncna. OObIKHOBEHHBIE U 1 11.09
JECATUYHBIE IPOOH, MPOLICHTHI,
OecKOHEeUYHbIE MEPHUOMUECKUE TpodU
4 Apudmernueckue onepanum ¢ 1 14.09
paloHaIbHBIMU YHUCIaMH,
peoOpa3oBaHus YUCIOBBIX BhIPAXKEHUN
5 JlericTBUTEIBbHBIC YHCTIA. 1 18.09
6 beckoneuHno yObIBaroIIas reoMeTpruiecKas 1 21.09
nporpeccusi. Cymma 0€CKOHEUHO
yOBIBaIOIIE reOMETPUIECKON TPOrPECcCUu
7 Apudmerndeckuil KOpeHb HaTypabHON 1 25.09
CTEIIEHU
8 CaoiicTBa apu()METHUECKOTO KOPHS 1 28.09
HaTypaJbHOW CTENIEHU
9 CreneHsb ¢ palluOHAIBHBIM U 1 2.10
JNEUCTBUTEIILHBIM ITOKa3aTeIEM.
10 CreneHb ¢ pallMOHAIBHBIM U 1 5.10

HeﬁCTBHTeHBHBIM IIOKa3aTCJICM.




11 Konrpomnsnas padora Ne 1 o teme: 1 9.10
«JIeMCTBUTEIBLHBIC YUCTIA»

12 CrenenHast GyHKIHUS C HATYPAJIbHBIM U 1 12.10
LeJIbIM NoKa3aTesneM. E€ cBoiicTBa 1
rpaduk

13 B3anmuo obpatubie pyHkimnu. CroxHas 1 16.10
byHKIHS.

14 PaBHOCHIIbHBIE YpaBHEHUS U HEPABEHCTBA. 1 19.10

15 HppauyoHaibHbIE YpaBHEHMUS. 1 23.10

16 HppauyroHanbHbIE YpaBHEHMUS. 1 26.10

17 HppauuroHanbHbIE YpaBHEHMUS. 1 9.11

18 Pemenue nenpix u 1poOHO-paLIMOHAIBHBIX 1 13.11
YPaBHEHUI U HEPaBEHCTB

19 Pemenue niensix U ApoOHO-pAITMOHAIBHBIX 1 16.11
YpaBHEHH U HEPABEHCTB

20 Pemenue niensix U ApoOHO-pAITMOHAIBHBIX 1 20.11
YPaBHEHUI U HEPABEHCTB

21 Kontponbnas padora Ne 2 o teme: 1 23.11
"Crenennas pyHkuus"

22 [TokazarenbHas HyHKIHA, €€ CBOMCTBA U 1 27.11
rpaduxk.

23 IToka3aTenbHbIE ypABHEHUS. 1 30.11

24 [TokazarenbHbIE ypaBHEHHUS. 1 4.12

25 [TokazarenbHbIC HEPABEHCTBA. 1 7.12

26 IToka3aTenbHbIE HEPABEHCTBA. 1 11.12

27 CucreMbl IOKa3aTeIbHBIX YPaBHEHUH U 1 14.12
HEPABEHCTB.

28 CucreMsbl I0OKa3aTeIbHBIX YPaBHEHUH U 1 18.12
HEPABEHCTB.

29 Kontponbnas padora Ne 3 mo teme: 1 21.12




"IToka3zarenbHast GpyHKIUA"
y

30 Jlorapugmel. 1 25.12
31 CgoiicTBa norapugmos. 1 28.12
32 CaoiicTBa siorapu¢pmoB. 1
33 JlecsiTuHbIe U HATYpaJIbHbIE JTOTaPU(PMBI. 1
dopmyiia nepexosa.
34 Jlorapudpmuueckas ¢pyHKIms, €€ CBOWCTBA 1
u rpaduk.
35 Jlorapugmuueckue ypaBHEHHs. 1
36 Jlorapugmuueckue ypaBHEHHUs. 1
37 Jlorapudmmuueckre HEpaBEHCTBA. 1
38 Jlorapudmuueckre HEpaBEHCTBA. 1
39 Kontponbnas padora Ne 4 mo teme: 1
"Jlorapudmuueckas GpyHKIusS"
40 Panuannas mepa yrina. 1
41 [ToBOPOT TOUKHM BOKPYT Hayajia KOOPAHHAT. 1
42 CuHyc, KOCHHYC U TaHT€HC yIia 1
43 3aBUCUMOCTb MEX]Ly CHHYCOM, KOCUHYCOM 1
Y TAHT€HCOM OJIHOT'O M TOT'O )K€ yTJa.
44 TpUroHoMeTpUYECKHE TOKIECCTBA. 1
45 TpuroHomeTpudecKre TOKIECTBA. 1
46 CuHycC, KOCHHYC ¥ TaHT€HC yIJIoB [] 1 -[ 1. 1
47 DopMmyJIbl CTOKEHUS. 1
48 DopMmyJIbl CTOKEHUS. 1
49 CuHycC, KOCHHYC U TaHT'€HC JBOMHOTIO yIJIa. 1
50 CuHycC, KOCUHYC U TaHT€HC IIOJIOBUHHOT'O 1
yria.
51 DopMyIIbl IPUBEICHHUS. 1
52 DopMyIIbl IPUBEICHHUS. 1
53 CyMmMa 1 pa3HOCTh CUHYCOB, CyMMa U 1




Pa3HOCThL KOCUHYCOB.

54 CyMMa ¥ pa3HOCTb CUHYCOB, CyMMa U 1
Pa3HOCTh KOCHUHYCOB.
55 Kontponbhas pabora Ne 5 o Teme: 1
"Tpuronomerpuyeckue GopmMyibl"
56 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC 1
YHCIJIOBOTO apryMeHTa
57 Pelenne TpUroHOMETPUYECKUX YPaBHEHUN 1
58 Peienne TpUroHOMETPUYECKUX YPAaBHEHUN 1
59 Pewienne TpUroHOMETPUYECKUX YPaBHEHUN 1
60 Pemenne TpuroHoMeTpruECKUX ypaBHEHUI 1
61 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1
62 Pemenne TpUroHOMETpUYECKUX YPaBHEHUN 1
63 Pelienne TpUroHOMETpUYECKUX YPaBHEHUH 1
64 KoHnTtponbHas padora Ne 6 o Teme: 1
"TpuroHomMeTpru4ecKue ypaBHeHUs "
65 HToroBast KOHTpOJIbHAsA paboTa 1
66 Wrorosas pabora 3a 1 monyroaue 1
67 O0001enue, cucTeMaTH3alus 3HaHUH 3a 1
Kypc aiareopbl 1 HayaJl MaTeMaTH4YeCKOIro
aHanu3a 10 kiacca
68 O06006111EH1E, CUCTEMATU3aLUs 3HAHNUH 3a 1
Kypc ajnreOpbl U Haual MaTeMaTH4YECKOTo
aHanmu3a 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KITACC

Ne
/o

Tema ypoka

KoaudecTBO 4acoB

Bcero KoHTpo/bHBI
e padoThl

IMpakTnyeckun
e padoThbI

Jlara
U3Y4YeHH
s

DJIEeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbI
e pecypchl

CreneHs ¢ palOHAJIBHBIM ITOKA3aTCJICM

CBoiicTBa cTeneHu

[Ipeobpa3zoBanue BbIpa)KEHUM, COACPIKAITIX
palvoOHATbHBIE CTETICHH

[IpeobpazoBaHme BbIpaKEHUM, COACPIKAIITIX
paloHaIbHbIE CTEIICHH

[TpeoOpa3zoBaHue BbIpaXXeHH, COEpIKAIUX
palyoHaIbHbIE CTETICHU

IlokazarenbHbIC YpaBHCHUA U HCPABCHCTBA

ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA

ITokazaTenbHble ypaBHEHUS U HEPABEHCTBA

IlokazarenpHBIC YpPaBHCHUA U HCPABCHCTBA

Iloka3zaTenpHBIC YpPaBHCHUA U HCPABCHCTBA

— =00 I

—

[TokazaTtenbHas GpyHKIIUS, €€ CBOWCTBA U
rpaduk

—t | e | | | [

12

KoHTtponbHas padora o teme "CreneHs ¢
palMOHAIbHBIM ITOKA3aTEIEM.
[TokasarensHas ¢pynkimus. [lokasarenpHbie
YpaBHEHHUS U HEpaBeHCTBA"

13

Jlorapugm yucna

14

JlecATUYHBIE U HATYpAIbHBIE JOTapUPMbI

15

[IpeoOpa3oBaHme BEIpAKEHUH, COTEPIKAITUX
norapupMbl

16

[TpeoOpa3zoBaHue BbIpaXXeHH, COepIKaIUX




J0rapuQmbl

17 [Ipeobpa3oBaHue BbIpaKEHU, COAEPIKALIUX
aorapudmbl

18 [Ipeo6pa3oBanue BbIpakeHU, CoepKaALIUX
aorapudmbl

19 Jlorapudpmuueckre ypaBHCHUS U
HEpaBeHCTBA

20 Jlorapudmuueckue ypaBHEHUS U
HEPABEHCTBA

21 Jlorapugmuueckue ypaBHEHHS U
HEPABEHCTBA

22 Jlorapudmuueckre ypaBHEHUs U
HEPaBEHCTBA

23 Jlorapudpmuueckas ¢pyHKIMs, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U
rpaduk

25 Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpaduKu

26 Tpuronomerpuyeckue QyHKIUHN, UX
CBOIcTBa U rpaduKu

27 Tpuronomerpuyeckue GyHKIUHN, UX
CBOMCTBA U rpauKu

28 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

29 [IpuMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPHUUECKHUX
HEPABEHCTB

31 [IpuMepsl TPUTOHOMETPUUECKUX




HEPaBEHCTB

32 [IpuMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB

33 KonTponbhas pabota no teme
"Jlorapupmuyeckas GyHKIUS.
Jlorapugmuueckue ypaBHEHHs U
HEPaBEHCTBA. T pUTOHOMETPUYECKUE
GYHKIIHT U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepsiBHble pyHKINN

35 MeTo1 UHTEPBAJIOB JUIsl PELICHUS
HEPABEHCTB

36 MeTto1 UHTEPBAJIOB JJIs PEIICHUS
HEPABCHCTB

37 [IpousBonnas GyHKIUN

38 [IpousBonHas GyHKIUU

39 I'eomerpuueckuii u HpU3NIECKHIA CMBICIT
MIPOU3BOAHOMN

40 I'eomerpuueckuii 1 HU3NIECKHIA CMBICIT
MIPOU3BOAHOMN

41 [TpousBoaHbIE AJIeMEHTapHBIX QYHKUINN

42 [Tpon3BoHBIEC dTIEMEHTAPHBIX (DYHKITHI

43 [TponsBogHas CyMMBI, TPOU3BENCHNUS,
4acTHOTO (DYyHKIIUH

44 [IponsBoHas CyMMBI, IPOU3BEACHMUS,
4acTHOTO (DYyHKIIMN

45 [IponsBoHast CyMMBI, IPOU3BEACHMUS,
4acTHOTO (yHKIUI

46 [IpuMeHeHne npon3BOHOM K




UCCIIeI0BaHMIO (PYHKIMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

47

[IpuMeHeHne npon3BOIHOM K
UCCJIEJOBaHMIO (PYHKIIMI Ha MOHOTOHHOCTh
1 DKCTPEMYMBI

48

[IprmeHeHre Mpon3BOIHOMN K
UCCJIEIOBaHHIO (PYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

49

[Ipumenenre npou3BOIHON K
WCCJICIOBAHHIO (PYHKIIMI HA MOHOTOHHOCTh
Y DKCTPEMYMBI

50

Haxoxzaenne HanboIbIIEro 1 HAUMEHBILIETO
3HaueHUs QYHKIUU HAa OTPE3Ke

51

Haxoxnenve HanbonbIero 1 HAMMEHbIIETro
3HaueHUs! GYHKIUU HA OTPE3Ke

52

HaxoxneHnue HauOOJIBIIEro U HAaUMEHBILIETO
3HA4YCHUA (l)yHKI_II/II/I Ha OTPEC3KE

53

Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO
3Ha4YeHUs1 QYHKIUU Ha OTPE3KE

54

Haxoxzaenne HanboIbIIEr0 1 HAUMEHBILETO
3HaueHUsl QYyHKIUU HAa OTPE3Ke

55

Haxosxnenne HanOobIero 1 HAMMEHbIIIETO
3HaueHUs! QYHKIUU HA OTPE3Ke

56

[IpumeHeHne MPON3BOTHOM ISt
HaXOJKJCHUS HAMJTYYIlIEero peieHus B
NPUKJIAHBIX 3a/1a4ax, Ul OTpeIeIeHUs
CKOPOCTH TIpolLecca, 3aJaHHOTO (HopMyJIoi
WK TpaguKOM

57

KonTponbhast padota no teme
"[IponsBoanas. [Ipumenenue nponsBoaHon"




58 IlepBooOpa3nas. Tabunuia nepBooOpasHbIX

59 [TepBooOpasnas. Tabmuma mepBooOpa3HBIX

60 WuTerpan, reomeTpudeckuii 1 Gu3nIecKuii
CMBICTT UHTETpaja

61 WuTerpan, reomerpuueckuii U Gpu3ndecKuit
CMBICTT HHTETpajia

62 WHuTerpai, reoMeTpudecKuidl U pu3nIecKuii
CMBICTT HHTETpaja

63 Brruncnenue unrterpana no gopmyie
Herorona—JleiiOnumna

64 Brruncnenue uHTErpana mo popmyiie
Herorona—IJleitOHuna

65 Brruucnenue unTerpana no gpopmyie
Hprotona—JleiiOHumna

66 Brruucnenue unTerpana no gpopmyiie
Herorona—Jleitbauna

67 CucreMbl TUHENHBIX YPaBHEHUN

68 CucreMbl TUHENHBIX YpaBHEHUN

69 Petienue npukiiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHHUI

70 Pemenue npuknaaHpix 3aa4 ¢ NOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

71 CucreMbl 1 COBOKYITHOCTH LIETIbIX,
paloHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YPaBHEHHUI U HEPABEHCTB

72 CucreMbl ¥ COBOKYITHOCTH LIEJIBIX,

palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKA3aTeNIbHBIX, JTIOTapU(HMUICCKUX
YpaBHEHUH U HEPABEHCTB




73

Cucrembl U COBOKYITHOCTH II€JIBIX,
palMOHANBHBIX, UPPALUOHAIBHBIX,
MOKA3aTEeNBHBIX, JTOTapU(HMUIECKUX
YpaBHEHUU U HEPABEHCTB

74 CucTtemMbl 1 COBOKYITHOCTH ILIEJIBIX, 1
palMOHANIBHBIX, UPPALIUOHATIbHBIX,
NOKa3aTeIbHbIX, JIOTapU(PMUIECKUX
YpaBHEHMI U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GyHKUMN A7 1
pelIeHNs ypaBHEHUH U CUCTEM

76 Hcnonp3oBanue rpadukoB GyHKIUN A7 1
pelIeHns ypaBHEHUN U CUCTEM

77 [IpuMeHeHne ypaBHEHUN, CUCTEM U 1
HEPaBEHCTB K PEIICHUIO MaTEMATHYECKUX
3aJa4 ¥ 3a/1a4 U3 pasInyHbIX o0nacTeit
HAYKU U peallbHON KU3HU

78 KonrtponbHas padora no teme "Murerpan u 1
ero npuMeHeHus. Cuctemsl ypaBHeHU"

79 HarypanbHble 1 1ienble yncna B 3aa4ax u3 1
pEaTbHOM KU3HU

80 HarypanbHble U 1iesible yncia B 3aa4ax u3 1
peaTbHOM KU3HU

81 HarypanbHble U 1ieJible Yucia B 3a7a4ax 13 1
peaTbHON KU3HU

82 [Ipu3Haky QeNMMOCTH LEIBIX YUCEI 1

83 [Ipu3Haky JeIMMOCTH LEIBIX YUCEI 1

84 [Ipu3Haky JeNMMOCTH LEIBbIX YUCEI 1

85 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS 1
3HaHUU. YpaBHEHUS

86 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS 1




3HaHUU. YpaBHEHUSA

87 [ToBTOpenue, 06001IeHNE, CHCTEeMAaTH3aIUS
3HaHUU. YpaBHEHUSA

88 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHUU. Y paBHEHUS

&9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. Y paBHEHUS

90 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHUU. YpaBHEHUSA

91 [ToBTOpenue, 06001IeHNE, CHCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

92 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHui. HepaBeHcTBa

93 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHuil. HepaBeHcTBa

94 [ToBTOpeHnue, 06061IeHNE, cCCTeMaTH3aIUs
3HaHui. HepaBeHcTBa

95 [ToBTOpenue, 06001IeHNE, CCTEeMAaTH3aIUS
3HaHUH. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS
3HaHul. CrucTeMbl ypaBHEHUN

97 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATU3AIIHS
3HaHui. yHKIKH

98 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs
3HaHui. OyHKIMH

99 Hrorosast kKoHTpoJbHAsA paboTa

100 Hrorosas KOHTpOJbHAs paboTa

101 O0001menne, cucTreMaTA3alds 3HAHUH 3a

Kypc aiare0pbl 1 HayaJl MaTeMaTHYECKOT 0
anaimm3a 10-11 kmaccoB




102

O0001enue, cucTeMaTA3alds 3HAHUH 3a
KypcC anreOphbl 1 Haval MaTeMaTHYEeCKOTO
a"annsa 10-11 xiaccoB

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

102







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

METOAUYECKUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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