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MNOSCHUTEJBHAS 3AITUCKA

Pabouas nporpammMa yuebHOro Kypca «Asrebpa W Hayajaa MaTeMaTH4eCKOro
aHanu3a» 0a3oBoro yposHs mis oOyudarommxcs 10 —11 kimaccoB paspaGorana Ha
ocHoBe DenepanbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOr0 CTaHapTa CpeaHero
obmero obpa3oBaHusi, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeGOBaHHIA,
MPENAbABIAEMBIX K MaTeMaTH4YeCKOMY OOpPa30BaHUIO, M TPAMMIMH POCCHHUCKOIO
obpaszoBanus. Peanusanus nporpamMmbl obecrieuMBaeT OBJAJIEHHE KIIHOYEBBIMH
KOMIIETEHLMSIMH, COCTaBISIOLIMMU OCHOBY JUIS CaMOPa3BHTHS W HETPEPBIBHOI'O
00pa3oBaHus, LIEJOCTHOCTH OOIIEKYIBTYPHOTO, TMYHOCTHOTO U MO3HABATEILHOIO
pa3sBUTHUS JTMYHOCTH 00YHaIOLIMXCS.

HEJIM U3YYEHUS YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayana mMaTeMaTHYeCKOIro aHaju3a» SBISETCH OJHUM H3
HauboJiee 3HAYMMBIX B [pOrpamMMme CTaplleil ILIKOJNBI, MOCKOJBKY, C OJIHOM
CTOPOHBI, OH o0ecne4yuBaeT MHCTPYMEHTAIbHYIO 0a3zy /s H3yYeHHs BCex
€CTEeCTBEHHO-HAY4YHbIX KYpPCOB, a C JPYroi CTOPOHBI, (OPMHUpPYET JOTHYECKOE U
abCTpaKkTHOE MBIIIEHHE Y4YalllMXCsl Ha YpPOBHE, HEOOXOJMMOM JIISi OCBOEHHS
KypcoB HH(OpMaTHKH, OOILECTBO3HAHMS, HMCTOPHH, CJIOBECHOCTH. B pamkax
IAHHOIO Kypca yd4allhecs OBIaJeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBpPEMEHHOMH
HaykH, Kotopas GopMyupyeT CBOU JOCTHKEHHS B MaTeMaTH4eckoit Gpopme.

Kypc anreOpbl 1 Hayasl MaTeMaTUYECKOI0 aHaau3a 3aKiaiblBaeT OCHOBY [Jist
YCHEIIHOrO0 OBJAaJAeHHUS] 3aKOHAMHU (QU3UKH, XUMHH, OHOJIOTHM, TOHMUMAaHUs
OCHOBHBIX TEHACHLMI DJKOHOMMKM MW OOLIECTBEHHOH JKM3HH, IMO3BOJISET
OPHUEHTHPOBATHCS B COBPEMEHHBIX LUGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTIHSX,
YBEPEHHO MCIMOJb30BaTh UX B MOBCEJHEBHOM XM3HU. B Toke Bpemsi oBlaaeHue
aOCTpakTHbIMM W JIOTHYECKHM CTPOrMMHM MaTeMaTH4YeCKUMH KOHCTPYKLHSIMHU
pa3BUBaeT YMEHME HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH
YTBEPXKACHHUs, UCTIONIB30BaTh 0000IIeHHe U KOHKpeTH3alluio, abcTparupoBaHue u
aHajoruto, GopMHUpyeT KpeaTUBHOE W KPUTHYECKOe MblllieHue. B xone uzyvyeHus
anreOpbl M Hayajl MaTeMaTHYecKoro aHaju3a B CTaplleid IIKOoJe ydaliuecs
MOJIy4alOT HOBBIA ONBIT pelleHUus MNPHUKIAAHBIX 3a/ad, CaMOCTOSTENIbHOTO
MOCTPOEHUSI MaTEMaTHYECKUX MOJeNIed pealibHbIX CUTyallMd W WHTepIpeTanuv
MOJIYdEHHBIX  pEelleHWH, 3HaKoMsTCI ¢  [pUMepaMM  MaTeMaTHYEeCKHX
3aKOHOMEPHOCTE B NpHpoje, Hayke W B MCKYcCTBE, C BBIJAIOLIUMHUCH
MaTeMaTHYeCKUMH OTKPBITHSAMHU U UX aBTOPaMH. '

Kypc oOnamaer 3HAYMTENbHBIM BOCIMTATEIBHBIM IOTEHIUAIOM, KOTOPBIH
peanu3yeTcs Kak depe3 yueOHbIH MaTepualn, crocoOCTBYOIUH (HOPMUPOBAHHIO
HAYYHOTO0 MHPOBO33pEHHs, TaK M 4Yepe3 creuupuKy y4eOHOH NeATenbHOCTH,



TpeOyrotei CaMOCTOATEIbHOCTH, aKKypaTHOCTH, MPOJAOJIKUTENBHOM
KOHLEHTPAlMK BHUMAHUS U OTBETCTBEHHOCTH 3a IOJIyYeHHBIH pe3yJibTar.

B ocHoBe Mmertonumku oOyuyeHus anrebpe M HayanaM MaTeMaTHYECKOIO
aHallu3a JIOKUT AeATETbHOCTHBINA NPUHIIUIT 00yUYeHUS.

CrpykTypa Kypca «Anrebpa W Hauajia MaTeMaTHYECKOTO aHAH3ay» BKIIOYAET
ClieylolHe COAePKaTe/IbHO-METOAUYECKHEe JTUHUM: «Yuclia U BBIYUCIEHUS,
«DyHkumd ¥ rpapuku», «YpaBHeHMs W HepaBeHCTBa», «Hauana
MaTeMaTH4YecKoro avanusa», «MHoxkecTBa ¥ JlorHka». Bce OCHOBHEBIE
CONCPXKATENbHO-METOAUYECKHE JIMHUM M3Y4aloTCs Ha IPOTSKEHHH JBYX JIeT
00yueHus B cTapuiell LIKoJe, eCTECTBEHHO JONOHAS APYr ApYyra M MOCTENEHHO
HaChIlasChb HOBBIMM TeMaMM M pasgenamu. JlaHHBIH Kypc siBisieTcs
MHTETPATUBHBIM, T[IOCKOJBKY 0O0beJUHAeT B cebe colepKaHHe HEeCKOJIbKUX
MaTEeMaTHYECKHUX AMCLMILIMH: anredpa, TPUrOHOMETPHUS, MaTeEMATHYECKHUH aHAU3,
Teopusi MHOXKeCTB U Jp. Ilo mepe Toro kak ywaruecs oBiaageBalOT Bcé Gojee
IIMPOKUM MaTeMaTHYEeCKHM arnapaToM, y HUX MOCJIe0BaTe/IbHO GopMUpyeTcs U
COBEPILICHCTBYETCSi YMEHHWE CTPOMTh MaTEMAaTH4ECKyl0 MOJEelb pealbHON
CUTyallMd, TNPUMEHSTH 3HaHMs, IMOJIY4YeHHble B Kypce «Anrebpa W Hayaia
MaTeMaTHYeCKOro aHajln3a», Ul PEUIeHUs] CaMOCTOSITEeNbHO cHOPMYITUPOBAHHOI
MaTeMaTH4YeCKOH 3a/1a4H, a 3aTeM HHTepPIPETUPOBATh MOTYUEHHBIN pe3yJIbTar.

ConepxarenbHo-mMeTouueckas JHHUS «UHclia M BBIYMCIEHHS» 3aBeplIaeT
(hopMupoBaHHe HAaBBIKOB MCIONB30BAHUS JICHCTBUTENBHBIX YHCEN, KOTOPOE GBLIO
HayaTo B OCHOBHOW wiKose. B crapmeil mkosne ocoboe BHHMaHHWe YyenseTcs
(OpPMUPOBaHHIO MPOYHBIX BBIYHUCIHUTENLHBIX HABBIKOB, BK/IOYAIOIIKX B cebs
MCTIONIB30BaHUE Pa3IM4HBIX (OPM 3aMUCH JeHCTBUTEIBHOTO 4YHCJIA, yMEHHE
pallMOHANIBHO BBIMOJHATL JEHCTBUSI C HUMH, JAeNaTh NPUKHAKY, OLEHHBATH
pesynbrar. OOyuaroliuecss TMOJYyYarOT HABBIKH MPHOIMKEHHBIX BBIYMCIICHUH,
BBIIIOJTHEHUsI JCHCTBMM C 4YHMCIaMH, 3allMCaHHbIMH B CTaHIApTHOH (dopme,
UCMOJB30BaHUS MATEMATHYECKUX KOHCTAHT, OLIEHHBAHHS YUCIIOBBIX BhIPAXKECHHIA.

Jluaus «YpaBHEHHs M HEPABEHCTBA» pealu3yeTcsi Ha TMPOTSHKEHUH BCEro
oOyueHMss B crapuiedl WIKOJIe, TMOCKOJIBKY B KaXIOM pasjeiie IporpaMMbl
IPeayCMOTPEHO pEllIeHHEe COOTBETCTBYIOLIUX 3adad. OOyuaroluecs OBJIAJIeBAIOT
pa3NMYHBIMM METOAAMH pELIEHHS LeblX, pPallMOHAJIbHBIX, HPPAMOHAIBHBIX,
MOKa3aTeJNbHbIX, JIOTADUPMUYECKMX W  TPHUIOHOMETPUYECKHX YpaBHEHWH,
HEPABEHCTB U UX cUCTeM. [oiryyeHHbIe yMEHUS UCTIONB3YIOTCS TIPU HCCIEI0BAaHUI
(GYHKUMH ¢ MOMOUIBIO TMPOU3BOIHOW, PellleHHH MPHKIAAHBIX 3a7a4 W 3aj1ad Ha
HaxXOoXJeHHWe HaubONIBIIMX M HAUMEHbLIUMX 3HadyeHud GyHkuud. JlaHHas
coaepxaresbHasi JIMHUA BKJXOYaeT B cebdsf Takxke (OpMUpOBaHUE YMEHHH
BBITMIOJHATE pacdy€Tsl Mo ¢GopmynaMm, npeoOpa3oBaHMs LENbIX, pPalWOHAIbHbBIX,
UPpPaLMOHAIBHBIX U TPUTOHOMETPHYECKHX BBbIPAXKEHUH, a TaKKe BbIPAXKEHHUH,



colepKallMX CTerneHW W JjiorapuMmel. bnaronapsi usyueHuio anreGpandeckoro
Matepuana  [POUCXOJUT  JlajibHEWIlee  pa3sBHUTHE  aITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBIUUIEHHsT y4alluXcs, (QOPMUPYIOTCS HAaBbIKH JIe[yKTHBHBIX
paccyxieHud,  paboTbl ¢ CHMBOJBHBIMH (D OpPMamu,  OpeaCTaBICHHS
3aKOHOMEPHOCTEH H 3aBUCMMOCTEH B BHJE DaBeHCTB M HepaBeHCTB. Anrebpa
npeanmaraet  >(QQexTUBHbIE HHCTPYMEHTBI [Ulsi pPEIleHMs TPaKTHYECKUX H
€CTECTBEHHO-HAYUHbIX 3a/1a4, HAISAHO AEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3BbIKA HAYKH.

ConepxarenbHo-MeTonuyeckass JuHUS «DyHKIMM M TpapUKH» TECHO
neperuieTaeTcs ¢ JIpyruMy JIMHUAMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a0a8T
[10CJI€J0BATENBHOCTD U3y4eHHUs Marepuasa. H3yuenue CTENEeHHOH,
TMOKa3aTe/IbHOM, JTIOrapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKIMH, HX CBOMCTB
i TpauKoB, MCIO/b30BaHNE (QYHKIMI /Ul PelleHus 3a1ad W3 APYrUX ydeGHBIX
[IPEIMETOB U pealTbHOH JKH3HH TECHO CBA3aHO KaK C MaTeMaTHYeCKUM aHAJIH30M,
TaKk U C pelieHMeM YpaBHEHHH M HepaBeHCTB. [Ipu sTom OGoiblioe BHUMaHHE
yZAensieTcsi (JOPMUPOBAHUIO YMEHMs BBIpaXaTh (OpMyIamMu 3aBUCMMOCTH MEXTY
Pa3sIMYHBIMH BEJIIMYMHAMHM, HCCIIENOBaTh MOJyYeHHble (QYHKLUWH, CTPOHTH HX
rpaduku. Matepuan 3Tol cosiep)KaTenbHON JIHHUK HAleleH Ha Pa3BUTHE YMEHHd
M HaBBIKOB, II03BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKJY BEJIMYHHAMH B
pasiMyHON (opme: aHAIMTHYECKOH, rpaduyeckoi u cnosecHoi. Ero uzydyenue
CIIOCODCTBYET pPa3BUTHIO AJITOPUTMHUYECKOTNO MBIIIIEHHS,, CIOCOOHOCTH K
00001LEHNIO U KOHKPETH3AIMH, HCITOIB30BAHHIO aHAIOTHil.

ConepxatenbHas nuHus «Hauama matemaTmdeckoro aHanamsa» MO3BONSET
CYLIECTBEHHO PACIIUPHTh KPYI' KaK MaTeMaTU4eCKHX, TaK W MPHUKIAJAHBIX 3a1ad4,
JOCTYIIHBIX O0YYaroIUMCs, Y KOTOPbIX MOSBIAETCS BO3MOXKHOCTH HCCIENOBATh H
CTpOMTh TpaduKH (GYHKUMH, ONpeNesTh WX HauOOIbLIME U HAHUMEHbIIHEe
3HAUCHMsI, BBIYMCIIATH ILIOWAAHM (GUIYp M OOBEMBI Tel, HAXOAUTh CKOPOCTH M
yCKOpeHHsi 1mpolieccoB. JlaHHas conepxkaTelbHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOJKHOCTH IIOCTPOEHHMSI MaTE€MaTMYECKHUX MOJelleldl pealbHbIX CHUTYaLMi,
HaxO0X/IEHUs] HAWIYYIIEro pelleHUs B MPHUKJIAJHBIX, B TOM YHCIIE COILMAIbHO-
5KOHOMHMYECKHMX, 3afayaX. 3HAaKOMCTBO C OCHOBaMH MaTeMaTHYeCKOro aHaJIn3a
COCOOCTBYET pa3sBUTHIO abCTPaKTHOTO, (HOPMaNbHO-JIOTHYECKOTO M KPEATHBHOTO
MBIIIIEHUs,, (OPMUPOBAHUIO YMEHHMH pacro3HaBaTh [POSABIEHUS 3aKOHOB
MaTeMaTHKH B HayKe, TexXHHMKe M HcKyccTBe. OOyuaromuecs y3HaAOT O
BBIAIOIIUXCS pe3ynbTaTaxX, MNOJyUYeHHbIX B XOJ€ pa3BUTHS MaTeMaTHKH Kak
HayKH, 4 UX aBTOpax.

ConepxkatenbHO-MeToAMYECKas JTMHUS «MHOXeCTBa U JIOTHKa» B OCHOBHOM
NOCBsLLICHA  DJJEMEHTaM TEOpPUM  MHOXKeCTB. TeopeTHKO-MHOXKECTBECHHbBIC
[peJCTaBIICHUs MMPOHU3BIBAIOT BECh KYpC LIKOJbHONW MaTeMaTHKH W IpeJjiaraioT



HauboJjiee yHUBEpPCANbHbIH S3bIK, O0BEAUHSIOUINM BCE pa3jiesibl MATEMATUKKH U e&
NIPUIJIOJKEHUH, OHU CBA3BIBAIOT Pa3Hble MaTeMaTHUYeCKHe AMCLMUILIMHBI B €IMHOEe
nenoe. IlostoMy Ba)KHO HaTh BO3MOMKHOCTb IIKOJBHUKY MOHHMATh TEOPETHKO-
MHOYKECTBEHHBIH $3bIK COBPEMEHHOW MaTeMaTHKH W HCIOJb30BaTh €ro mais
BBIP@KEHUSI CBOMX MbICJICH.

B kypce «Anrebpa u Hayana MaTteMaTHYeCKOrO aHallM3a» I[IPUCYTCTBYIOT
TaKXKe€ OCHOBbl ~MAaTeMaTHYeCKOro0  MOJENMPOBaHUS, KOTOpPbIE  MPU3BAHEI
c(hopMHpOBaTh HABBIKU MOCTPOCHHS MOJIEJEN peabHbIX CUTYalUi, HCCIeI0BaAHUS
3TUX MOJENIed ¢ MOMOIIBIO annapara aiaredpsl ¥ MaTeMaTHYeCKOro aHallu3a W
HUHTEpIpeTaluy IOJy4eHHBIX pe3ysbTaToB. Takue 3aJaHus BIUIETEHbl B KayKbIH
M3 pas/ie/loB MPOrpamMmel, MOCKOJIBKY BECh MaTepHall Kypca HIHPOKO UCITOIb3YeTC s
JUI pelleHHsl MPUKIaAHbIX 3a1a4. [Ipu pelieHuH peanbHBIX NMPaKTHUECKUX 3aj1ay
yJaliecs: pa3BUBAIOT HaAOIHOAATENIbHOCTh, YMEHME HAaXOAMTh 3aKOHOMEPHOCTH,
a0CTparMpoBaThCsl, WCIOJb30BaTh AHAJIOTHIO, 0000LIaTh M KOHKPETH3HPOBATh
npobnemy. JlesrensHocTh MO (GOPMHUPOBAHHMIO HABBIKOB pEIEHMs NPHMKIAIHBIX
3aJla4 OPraHM3yeTcsi B MPOLECCe U3Yy4YeHHUsl BCEX TeM Kypca «Anredpa M Hadvana
MaTeMaTUYeCKOro aHanu3ay.

MECTO YYEBHOI'O KYPCA B YYHEBHOM ILJIAHE

B ydeOHoMm maHe Ha M3ydeHHe Kypca aireOphl M Hadyal MAaTEMaTHYECKOro
aHajM3a Ha 0a30BOM YpOBHe OTBOJAMTCS 2 4aca B Hejemo B 10 kiacce u 3 yaca B
Hezemo B 11 knacce, Bcero 3a aBa roja ooydenust — 170 qacos.



COJAEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciaa v BbIYHC/IEHHS

Pauonanbupie uncna. OOBIKHOBEHHbIE M JeCSTHYHbIE JIPOOM, HPOLIEHTHI,
OecKOHe4Hble  repuoaMdeckHe  ApoOH. ApudMeTHYecKHe oOnepanud
palMOHaTbHBIMH YHCIIaMH, NIPe00pa30BaHUs YUCIOBBIX BhIpakeHui. [IpuMeHeHue
Apobell W MPOLEHTOB NS pellleHus NPUKIAIHBIX 3a[a4 U3 Pa3M4uHbIX OTpacieil
3HAHWI U peajibHOM KHU3HU.

JenicTBuTeNbHBIE 4YMcia. PaluuoHanbHBle W MppalMOHAILHBIE YHKCIIA.
ApudmMeTnyeckue onepaldd ¢ JeHCTBUTENbHBIMH dWCIaMu. [IpubnmkEHHBIE
BBIYUCIIEHHUS, NIPaBHJIa OKPYTJIEHUS], TPUKHU/IKA U OLIEHKA pe3yJIbTaTa BEIYMCIIEHHIA.

Crenmenp ¢ uenpiMm  mnokasatenem. CranjgaprHas  ¢opMa  3alucH
AeHcTBHTENbHOrO 4yMcna. McenonszoBanue mnoaxonsimeid  (GopMmbl  3amucu
JMEUCTBHTENBHBIX YMCENl A1 PELIeHHS NPaKTHYECKHX 3a7ad U TpeacTaBleHHs
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HATypalbHOH  crenmeHH.  JlelcTBHS ¢
apH(QMeTHYEeCKMMH KOPHAMH HATypajJbHOU CTENeHH .

CuHyc, KOCHMHYC M TaHI€HC YUCJIOBOrO apryMeHTa. ApKCHHYC, apKKOCHHYC,
apPKTaHI'€HC YUCIOBOTO apTyMeHTA.

YpaBHeHUs H HEpaBeHCTBA

ToxnaecTBa U TOX/IE€CTBEHHBIE ITPe0Odpa3OBaHMS.

[IpeobpazoBanue TPUTOHOMETPUUECKHX BbIPaXKCHUH. OcHoBHEIE
TPUTOHOMETPHYECKHE (hOPMYJIBI.

YpaBHeHue, KopeHb ypaBHeHMs. HepaBeHcTBO, pellieHHe HepaBeHCTBA.
MeTton uHTEpBaIOB.

Pewenue nensix U ApoOHO-pallMOHANBHBIX YPAaBHEHHH 1 HEPABEHCTB.

Pelienue vppaliMOHaIbHBIX YPaBHEHUI U HEPABEHCTB.

Peienue TpUroHOMETpUIECKUX YPaBHEHHH.

IIpuMeHeHue ypaBHEHUH W HEPABEHCTB K PELISHHI0 MaTeMaTHYeCKHX 3ajad
W 3a71a4 U3 pa3fIMuHbBIX 00nacTeil HAyKH U PeajbHOM KU3HHU.

@yHKUHH H rpapuKu

@Oyukuus, crnocoObl 3ananus (yHkuuu. ['padux dyHkumu. BzaumHO
obOpaTHbie pyHKLUU.

OO6nactb onpenesieHUss U MHOXKECTBO 3HadeHUU ¢yHkuuu. Hynu yHkuumu.
[TpoMexKyTKH 3HAKOMOCTOSTHCTBA. UETHBIE U HEUETHBIE QYHKIUH.

CrenenHas pyHKIMsI C HATypaJibHbIM M LIeJIbIM MoKa3artesnem. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS #-Oi CTENEeHH.



Tpuronomerpuueckass OKpPYKHOCTb, OIpeJie/iecHHE TPUTOHOMETPHUECKHX
(YHKUMI YUCIIOBOTrO apryMeHTa.

Hauana maremaTH4YeCKOro aHaIn3a

[locnenoBarenbHOCTH, CIIOCOOBI 3aaHus M0CJIe10BATEIbHOCTEH.
MoHOTOHHBIE OCIEA0BATEIBHOCTH.

ApudmeTnyeckas ¥ reomeTpuyeckas rnporpeccuu. beckoneuno yObiBaromast
reometpuyieckas nporpeccust. Cymma OeckoHeyHO yOBIBarOILEel reoMeTpHUECKOM
nporpeccuu. PopMyna CI0XKHBIX NMPOLEHTOB. Kcrosib3oBaHuWe MpOrpeccuu s
pelleHus peajibHbIX 3a/1a4 IPUKJIAJHOIO XapaKTepa.

MHuozkecTBa H JIOTHKA

MHuoxecTBO, omepauuu Hajl MHOXecTBamH. Jlnarpammer Ditnepa—BeHHa.
[IpyuMeHeHre TeopeTHKO-MHOXECTBEHHOTO amnmapara JJisi ONUCAHMs pPeabHbIX
IIPOLIECCOB U ABJIEHUH, IIPU PELLIECHUH 3a/1a4 U3 APYTUX Y4eOHBIX MpeIMETOB.

Ornpenenenue, TeopeMa, CleACTBHE, 10Ka3aTEIbCTRO.

11 KJIACC

Yuciia 1 BbIYHCICHHS

HatypaneHsie u nesble uncna. [Ipu3Haku 1eMMOCTH LENbIX YUCET.

Crenens ¢ palluoHaNbHBIM MoKa3aTeneM. CBOMCTBA CTENEHH.

Jlorapudm yucia. JlecaTHuHbIE U HATYPaJlbHbIE JIOrapH(PMBbI.

YpaBpHeHHs H HEpaBEeHCTBA

[Ipeobpa3zoBanue BbIpaKeHHU, cofepKaIINX TOTapru(pMBbL.

[Ipeobpa3oBaHue BbIpaXKeHHH, COAEp)KALIMX CTENEeHU C palMOHAIbHBIM
roKasareleM.

IIpuMepsl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[loka3aTenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHeHHs U HEPABEHCTBA.

Cucrembl TMHEHHBIX ypaBHEHUH. PelleHne NpUKIagHbIX 3a1a4 ¢ IIOMOILLBIO
CHUCTEMBI JIMHEUHBIX YPaBHEHHUH.

CucTemMbl U COBOKYITHOCTH pallMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[IpuMeHeHHe  ypaBHEHMH, CHCTEM M  HEPaBEHCTB K  PEILUEHMIO
MaTeMaTHYecKUx 3a7ad W 3ajJady M3 pasjIMyHbIX oOJacTed HayKd W peajbHON
KU3ZHHU.

OyHKUHH U TpadHKH

Oyukuus. [lepuoguueckune  pyHknuu. IIpoMeKyTKM  MOHOTOHHOCTH
¢yHkoun. MakcuMyMbl ¥ MUHMMyMbl QyHKUMH. Haubonbliee n HauMeHblee
3Ha4YeHHe (PYHKLIMH Ha IPOMEKYTKE.

Tpuronomerpudeckue GpyHKIUH, UX CBOICTBA U IrPpaQHKH.

IlokasarenbHas ¥ Jorapudmudeckas GyHKIMH, UX CBOWCTBA U I'PaQUKH.



Hcnonp3zoBanue rpadukoB (QYHKUHH Ul pellieHHs YpaBHEHUH W THHEHHBIX
CUCTEM.

Hcnonb3osanne rpadukoB QYHKUMH JUIs HCCIEOBaHUS MPOLECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HMKAIOT TPU pelIeHHH 3aJad U3 JAPYruxX y4eOHbIX
NpeaMEeTOB U peajlbHOW KU3HHU.

Hauana maremaTH4Yeckoro anajmn3a

HenpepeiBHble GyHKIMK. MeTo MHTEPBANOB TSl pellieHNs] HEPABEHCTB.

[IpousBognas  QyHkuuM. ['eoMeTpuueckuii M (GU3HUECKHH  CMBICH
MMPOU3BOHOM.

[IpousBoanble  sneMeHTapHbIX  GyHKOMA.  DOpMyNBl  HaXOXKJIECHHS
[POU3BOJHOM CYMMBI, TPOU3BEICHHS H YaCTHOTO (YHKIIUH.

[Tpumenenue npou3BOAHOM K Hccle0BaHHIO (YHKIMH HA MOHOTOHHOCThH M
SKCTpeMyMbl. HaxoxaeHue HauOobIIero ¥ HauMeHbIlero 3Ha4eHust (GyHKIMU Ha
OTpe3Ke.

[IpumeHenue NpPOM3BOAHOM Ui HAxXOXJIEHUS HAWIYUlIero peuieHus B
NPUKIAAHBIX 3aja4ax, /I ONpeACJICHWs CKOPOCTHM TIpoliecca, 3aJaHHOTo
dopMyInoit uiu rpagpuKom.

[TepBooOpaznas. Tabnuia neprooOpa3HBIX.

Hnterpan, ero reoMerpuueckuil W ¢usuyeckuii cwmbici. Beruncnenue
uHTerpana no popmyne Hetorona—Jleibuuma.



INJIAHUPYEMBIE PE3YJIBTATDI

OcBoenne yuebHoro npeamera «MaremMaTHKa» JOJKHO OOECIEUHBATH
JOCTHXKEHHE Ha yPOBHE CpeHEro ooduero oopa3oBaHus CleayIOMNUX JIHYHOCTHbIX,
MeTanpeMETHBIX W ITPEAMETHBIX 00pa30BaTeIbHbBIX Pe3yJibTaToB:

JJUYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS IPOrpaMMbl y4eOHOrO mpeaMera
«MaremaTHKa» XapaKTepu3yroTCs:

I'paxxranckoe BocIUTaHue:

c(OpMHPOBAHHOCTHIO TPAKIAHCKON MO3KIIMK 00YYaIOLErocs: KaK aKTHBHOTO
W OTBETCTBEHHOIO0 4Yj€Ha pocCHickoro oOiiecTBa, TpeacTaBIEHHEM O
MaTeMaTHYeCKUX OCHOBaX (YHKLUMOHHUPOBAHUS PA3NUYHBIX CTPYKTYp, SABJIEHHH,
npoueayp TrpaxaaHckoro ooOmectsa (BbIOOpPBI, OMpPOChl W Tp.), YMEHHEM
B3aUMOJIEMCTBOBATh € COLMAJbHBIMH HHCTHTYTAMH B COOTBETCTBHH C HX
(GYyHKLMSAMU ¥ Ha3HAYEHUEM.

[laTpuoTHyecKkoe BOCITUTAHUE:!

C(OPMHUPOBAHHOCTBIO POCCUICKON TPAXKAAHCKON HICHTHYHOCTH, YBOKEHHS K
[IPOLILJIOMY M HACTOALIEMY POCCHHCKON MaTeMaTHUKH, LIECHHOCTHBIM OTHOLIEHHEM K
NOCTHKEHUAM POCCHHUCKUX MAaTEMAaTUKOB H POCCUHCKOM MareMaTU4eCKOM HIKOJIbI,
K HCIIOJIb30BAHMIO 3THX [OCTHIKEHHMH B JIPYrMX HayKax, TEXHOJIOTusX, cdepax
9KOHOMMKH.

JIyXOBHO-HPaBCTBEHHOT0 BOCITMTAHUS:

OCO3HaHUEM Ty XOBHBIX LEHHOCTEH POCCHICKOTO Hapoja;
c(OPMUPOBAHHOCTBID ~ HPAaBCTBEHHOTO  CO3HAHMS, JITHYECKOrO  TOBENEHHS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM NOCTHIKEHUM HAYKU U JeATeJIbHOCTBIO
y4€HOIr0; OCO3HAHHUEM JIMYHOIO BKJIaJa B IOCTPOEHHUE YCTOMUYMBOro Oy aylero.

DCTEeTUYECKOEe BOCIIUTAHUE:

CTETUYECKUM OTHOLIEHUEM K MHUPY, BKIIOYAsi 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEI, 00BEKTOB, 3ajad, pelieHuH, paccyXaeHuii;
BOCIPUMMYHMBOCTBIO K MATEMAaTUUECKUM aCMeKTaM pa3Iu4HbIX BUI0B UCKYCCTBA.

@u3nvecKoe BOCIUTAHUE!

C(hOPMHPOBAHHOCTBHIO yMEHUS MPUMEHATh MaTeMaTHyeckue 3HaHusl B
HWHTEpecax 3710poBoro u GesonacHoro odpasa KM3HU, OTBETCTBEHHOTO OTHOLLIEHWUS
K CBOEMY 3/I0POBBIO (310pOBO€ NMUTaHUe, cOATaHCUPOBAHHBIM PEXUM 3aHATUNA U

OT/BIXA, perynsipHas duzuyeckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBaHUS, npu 3aHATHUSIX CIIOPTHUBHO-03/10POBUTE/ILHOM
JeSATeNIbHOCTBIO.

TpynoBoe BocniuTaHue:



FOTOBHOCTBIO K TpPY/Yy, OCO3HAaHMEM LIEHHOCTH TPYAONIO0Hs; UHTEPECOM K
pasauuHbIM  chepaM  Mpo(EeCCHOHANbHOM  AEATENbHOCTH, CBSI3aHHBIM  C
MaTeMaTHKOW M e€ MPUIOKEHHUAMH, YMEHHEM COBepllaTh OCO3HAHHBIN BBHIOOD
Oynyuieri mnpodeccud W peanu3oBbIBaTh COOCTBEHHbBIE JKM3HEHHBIE IUIAHBL;
FOTOBHOCTBKD M CIIOCOOHOCTBIO K  MaTeMaTHYecKoMy o00pa3oBaHHMIO U
€aMo00pa30BaHUIO Ha TIPOTSHKEHMHM BCEH JKM3HU, TOTOBHOCTBIO K AKTHBHOMY
YYaCTUIO B PELIEHWH MTPAKTHYECKUX 3a]1a4 MaTeMaTHYeCKON HAMPABIEHHOCTH.

JKOJI0rM4ecKoe BOCTIMTaHHUE:

Cc()OPMHPOBAHHOCTBIO JKOJIOTHYECKOH KYyJIbTYpbl, [OHUMAHHEM BIIUSHUS
COLIMAIbHO-9KOHOMHYECKUX IPOLIECCOB Ha COCTOSHHUE NMPHPOAHONH M COLHATBHOMN
Cpelbl, OCO3HAaHHEeM [JI00AJBHOINO  XapakTepa JKOJOTHYECKHUX MpodjeM;
OpHEHTAllMeH Ha NPUMEHEHHWE MaTeMaTHYeCKWUX 3HAHWMM Ui pelleHus 3a7ad B
obnacTH OKpyXkatouled cpelbl, IUIAHUPOBAaHMS TMOCTYNKOB M OLEHKH HX
BO3MOJKHBIX ITOCIIEACTBUH JUIsl OKPYIKAIOLLEH CPe/ibl.

[leHHOCTH Hay4YHOTO MO3HAHUS:

chOPMHUPOBAHHOCTHIO MHPOBO33pEHHs, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BMTHA HAayKM M  OOLIECTBEHHOH TMpPAaKTUKKM, MOHHUMaHUEM
MaTeMaTHYeCKOH HayKH Kak cdepbl 4YeloBeYeCKOW JIesTeJIbHOCTH, ATArnoB eé
pa3BUTHs W 3HAYUMOCTM [Ji1 Pa3BUTHS LIMBUIIW3ALMHK; OBJIAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTH4YeCKOH KyJbTypoH KakK CpeICTBOM T[O3HAHMS MHpa;
FOTOBHOCTBIO OCYILIECTBISATH MPOEKTHYIO M MCCIENOBATEIbCKYI NesATebHOCTh
WHIMBUAYAJIbHO U B IPyIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbie pe3ysibTaTbl OCBOEHHUS MPOrpaMmbl yueOHOro mnpeamera
«MaremaTuka» XapaKTepH3yloTCs OBJIaJICHUEM YHHUBepCalbHbIMH
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCANbHLIMU — KOMMYHUKAMUEBHBIMU
O0eUCmBUAMU, YHUBEPCATbHBIMU PESYIIMUSHBIMU OCUCNEUAMU.

1)  Vuueepcarvnvie  nosnagamenvHusie  Oeicmeus, — obecnedusarom
Gopmuposarue 6a308blX KOZHUMUBHBLIX NPOYECco8 obyuanwuxcs (oceoeHue
MEmMOO08  HNOZHAHUSL — OKPYICAOUe20  Mupa,  NpuUMeHeHue  N02UYeCKUX,
uUccredo8amenbCKux onepayull, YMeHuli pabomams ¢ uHgopmayueti).

ba3oBblie JIOTHYUECKHUE JIEHCTBUS:

e BBISBJISATH U XapaKTePHU30BaTh CYIIECTBEHHbIE NMPU3HAKK MAaTeMaTUYECKHX
00BEKTOB, MOHATHH, OTHOIIEHUM MEXJy TMOHATHAMH; (OPMYIHPOBAThH
onpejiesieHHss  TMOHATHH; YCTAaHABIMBAThL  CYLUECTBEHHbIH  IMpHU3HAK
KJIacCH(pUKallMK, OCHOBaHMs i OOOOLIEHUS U CPaBHEHHs, KPHUTEPUU
MPOBO/IMMOTO aHAIIU3a;



BOCIIDHHUMATh,  (JOpPMYyIMpPOBaTb W  TNPeoOpa3oOBBIBATH  CYXKJIEHMS:
YTBEpJMTE/IbHbIE W OTPULIATE/IbHbIE, €IUHMYHbIC, YacTHbIE M OOIIHE;
YCIIOBHBIE;

BbISIBJIATH ~ MaTeéMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aMMOCBS3M |
NPOTHBOpeYUsi B (akTaX, JaHHBIX, HAOMIOACHHSIX H YTBEPKIACHMSX;
npeanaratb  KpUTEPUH  JJIsl  BBISIBIGHUS ~ 3aKOHOMEPHOCTEH W
MPOTUBOPEUYHH;

Jienarb BBIBOIBI C HMCMOJIL30BAHMEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX H
HHIYKTHBHBIX YMO3aKIIFOUeHHUH, YMO3aKIIOUeHHt 110 aHAJIOTHH;
IPOBOJUTh CaMOCTOSITeNIbHO JIOKa3aTesbCTBa MaTeMaTHYeCKHUX
YTBEPXK/I€HUM (IpsMBIE U OT MPOTUBHOIO), BHICTPAWBaTh apryMEeHTALHUIO,
NPUBOJKUTL IPHUMEPbI W KOHTPIIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJI€HUS U BBIBO/IbI;

BbIOMpaTh CcHoco0 pelleHHst y4eOHOH 3amaud (CpaBHUBATHE HECKOJIBKO
BapHAHTOB pelleHHus, BbOMpaTh Haubosiee MNOAXOAAUIMH C  YYETOM
CaMOCTOSITEIIbHO BbIJICJIEHHBIX KPUTEPUEB).

bazoBblie HUCCJIeI0BaTEIbCKUE JICHCTBUS:

MCIT0JIb30BaTh BOMNPOCH! KaK HUCCIENOBATENbCKMH MHCTPYMEHT MO3HAHHMS,
(GopmynupoBaTh BONpPOCHl, (GHUKCHPYIOLIHE MPOTHBOPEUYHE, Mpobiemy,
yCTaHaB/IMBaTh  MCKOMOE M  JaHHoe, (OpMHUpOBaTH  THIIOTE3Y,
apryMeHTHpPOBAaTh CBOIO MO3ULHI0, MHEHHE,

MPOBOIUTH CaMOCTOSTENIBHO CILJTAaHUPOBAHHBIN 3KCIIEPUMEHT,
MCCIIE/IOBAHHE [0 YCTAHOBICHUIO OCOOEHHOCTEH MaTreMaTH4ecKoro
oObekTa, SBIEHHMS, TNPOLIECCA, BBIABICHHUIO 3aBUCUMOCTEH MMy
00BEeKTaMH, SIBIEHUSIMH, ITPOLIECCAMM;

CaMOCTOSTENbHO (OPMYIHPOBaTh 0000IIEHHs U BBIBOIbI MO pe3ysibTaTam
NpoBeAEHHOro HaOMI0IeHHs, HCCIIeOBaHHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJYYEHHBIX Pe3yJIbTaTOB, BLIBOJIOB U 0000 LIEHHMIT;

MPOrHO3UPOBATh BO3MOMKHOE pPa3BMTHE IMpollecca, a TAKKe BblJIBUIaTh
NPEANON0XKEeHHs O €ro Pa3BUTUH B HOBBIX YCIIOBHSIX.

PaboTa ¢ undopmarmeii:

BBIABIATH AeULUTE WHGOpPMAIMH, JaHHBIX, HEOOXOIUMBIX Ui OTBETa
Ha BOMNPOC U JJI pelIeHHs 3a/1a4H;

BBIOMpaTh  WHPOPMALMIO M3  MCTOYHHKOB  Pa3IMYHBIX  THIIOB,
aHaJIU3UpOBaTh, CUCTEMATU3UPOBATh W WHTEPNPETUPOBATHE WH(OPMALIUIO
pa3auYHbIX BUAOB U (GOpPM MpeACTaBICHHS;

CTPYKTYypUpOBaTh UH(MOPMALIMIO, MPEACTABIATL €€ B pa3iuyHbIX (Gopmax,
WLTIOCTPUPOBATH rpaduiecKu;



2)

OLIEHUBATh HaJAEKHOCTD uHbopManuu 1o CaMOCTOSITEJIBHO
C(OpPMYJIMPOBAaHHBIM KPUTEPHUSIM.
Vuusepcanrvnvie KoMMyHuxamugHole Oelicmeus,  obecnevusaiom

chopmuposantocms coyuanbHbIx HaBbLIKOE 0OYYAIOUJUXCA.
OO01enue:

BOCIIPHHHMAaTh M (DOPMYJIHPOBATH CYKIEHHS B COOTBETCTBHUH C
YCJIOBHSAMH W LEISAMU OOLIEHUS; SICHO, TOYHO, IPAMOTHO BBIPAXATh CBOIO
TOYKY 3PEHHs B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0
X0y pellieHus 3a]a41, KOMMEHTHPOBATH MOJYYEHHbBIH PE3YIIbTAT;

B X0/l 00CYK/IeHHs 3a/1aBaTh BOMPOCHI O CYILECTBY 00CYKIaeMO TEMBI,
MpoOsieMBl, pelllaeMOH 3a/1a4H, BbICKa3biBaTh UIEH, HalleJeHHbIe HAa TTOUCK
peLIeHMs]; COMOCTaBIATL CBOM CYXKAEHHUS C CYXKICHHSIMH JIPYIHX
YYaCTHHUKOB JHaora, oOHapy»KMBaTh pa3iMuHhe W CXOJCTBO IO3HULIMMN; B
KOPPEKTHOH (opme HopMyIHPOBATH Pa3HOTIIACHS, CBOM BO3PaXKEHHS,
NpeACTaBsATh  pe3yjbTaTbl  peIUeHHs  3aJadyH,  SKCIEPUMEHTA,
MCCIIEIOBAHKs,  [POEKTAa;  CaMOCTOSTENbHO  BbIOWpaTh  (opmar
BBICTYTJICHHS C YYETOM 3a/1a4 NPE3EHTAaLM| U OCOOEHHOCTEH ayIUTOPUH.

CoTpy/IHHUYECTBO:

3)

IIOHUMaThk M MUCIOJB30BaTh  MPEHMYINECTBa  KOMAaHAHOM W
MHMBH/yaJbHOM padOTEl NPU pelieHUH yueOHBIX 3a/1a4; MPUHUMATS LIeJIb
COBMECTHOM JIeATEJIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThl, pacnpeaensTh BUabl paboT, JOroBapuBaThCs, 00CYXK/aTh MPOLIECe
U pe3ynbTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKHX JIFOEH;
y4acTBOBaTh B IPyIIOBBIX (popMax paboThl (00CykaeHUs, 0OMEH MHEHHA,
«MO3TOBbI€ INTYPMbl» M HHBIE); BBINOIHATH CBOK 4YacTh paboThl H
KOOpIMHUPOBATh CBOM JIGMCTBUS C JPYTUMH YiIeHAaMH KOMaH/IbI;
OLIEHMBATh Ka4yeCTBO CBOEro BKJajga B OOLIMH MPOJYKT MO KPUTEPHUSM,
c(hOopMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBHSI.

Vuueepcanvnvie  pezynamuensie delicmaus, obecneuusaom

popmuposanie cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanms:

COCTaBJIATH IJIaH, aJITOPUTM PELUICHHUA 3a1a4M, BblﬁHpaTb cnoco0d PEUICHHA C

Y4€TOM MMEIOILMXCs PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTUPOBATh BapHAHTHI pellieHHH ¢ yuéTOM HOBOM HH(pOpMAIKH.
CaMOKOHTpOJIb:

BJIaJIcTh HaBbIKAMH [MO3HaBATEJIbHOM pe(bnexcpm KaKk OCO3HaHHA
COBEpLIAaCMbIX JEUCTBUM M MBICJIMTEJIbHBIX [IPpOLECCOB, UX PE3YJIbTATOB;
BIIAJIeTh  CMocodaMu CaMOTIpOBEPKH, CaMOKOHTPOJIA  TIIpolecca U
pe3ylibTaTa pPeIICHHS MaTeMaTH4eCKOH 3alavuiu;



* MPEABHACTL TPYAHOCTH, KOTOpbIE MOIYT BO3HUKHYTh IPHU pEIICHUU
3a/la4yd, BHOCHTb KOPPEKTHBBI B JESTENBHOCTH Ha OCHOBE HOBBIX
OOCTOSITENBCTB, JaHHBIX, HAWICHHBIX OLIMOOK, BBIABIEHHbIX TPYIHOCTEH;

* OUCHHUBATh COOTBETCTBUE pe3yJbTaTa LEId H YCIOBHSIM, OOBICHSATH
MPHYMHBI JOCTHXKEHUS WIIM HENOCTHIKEHHUS PEe3yJIbTATOB JeSITeNbHOCTH,
HaxOJUTh OLIKOKY, NaBaTh OLIEHKY IIPUOOPETEHHOMY ONBITY.

IIPEJIMETHBIE PE3YJIbTATHI

OcBoenue yuebHOro Kypca «Asrebpa u Hauaga MaTeMaTHYECKOTO AHAIM3a»
Ha YpOBHE CpejiHero o0iiero oOpa3oBaHUs JIOKHO O0ECHEeuHBATh JOCTHIKEHHE
CIIeIYFOUIMX TIPEMETHBIX 00pa30BaTe/IbHBIX PE3yILTATOR:

10 KJIACC

Yucia ¥ BBIYHCIICHHSA

OnepupoBaTh MNOHATHAMU: pALUMOHAIBHOE M JEHCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAs U AeCATHYHAsK APO0b, MPOLEHTHI.

Beimonusate  apudpmermueckue  omepauMd ¢ palMOHAIBHBIMM W
JIeHCTBUTEIbHBIMH YUCIAMH.

BeInonmHATh NpUOIMKEHHBIE BBIYUCIICHHS, HCTIONB3YS TIPaBH/a OKPYTICHHS,
JieN1aTh NPUKUAKY U OLIEHKY Pe3yJbTaTa BEIYUCIICHHUIA.

OnepupoBaTh MOHATHAMH: CTEMEHb C LENBIM [10Ka3aTejeM; CTaHAapTHas
Gopma 3amMcH  IEHCTBUTENBHOTO 4YMCIA, KOPEHb HATypalbHOIl CTeleHH;
MCTI0JIb30BaTh MOAXOASALIYIO (OPMY 3alHUCH JEHCTBUTEIBHBIX YHCEN IJIS peLIeHMs
NPaKTUYECKUX 3a/1a4 U MpeAcTaBIeHHs JaHHbIX.

OrneprpoBaTh NOHATHAMH: CHHYC, KOCHHYC M TAH[€HC MPOU3BOJBHOTO YIJIA;
MCITOJIb30BATh 3AIKCh IIPOM3BOJIBHOIO YIila Yepe3 00paTHbie TPUTOHOMETPHUYECKHE
GYHKUMH.

YpaBHeHHs H HEpaBeHCTBA

OnepupoBaTh TNOHATHAMM: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO; LENOE,
palrHoHalbHOE, HPPALlHOHAIBHOE ypaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHYECKOE
ypaBHEHHUE;

BeinonHaTs npeobpa3oBaHHs TPUrOHOMETPUYECKUX BBIPAKEHWN M pellaTh
TPUIOHOMETPHYECKHE YPaBHEHHS.

BeinonuaTe npeoOpa3zoBaHUs 1ieNbIX, PAlMOHAIBHBIX M HUPPALUOHAIIBHBIX
BbID&OXEHHWH M pewiaTb  OCHOBHblE  THIIBl  LEJNbIX, pPalMOHAIbHBIX U
UppalMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHATH ypaBHEHUS! U HEPABEHCTBA /IS PELleHUs] MaTeMaTHYeCKUX 3a1a4
M 3a/1a4 U3 pa3uyHbIX oblacTell HAYKU U pealibHOM KU3HHU.



MopgenmipoBath peajbHBIE CUTyalldH Ha s3bIKe aireOpbl, COCTABISTH
BBIDOKEHHUSI, YPaBHEHHS, HEpaBEHCTBA 10 YCJIOBHIO 3aJa4yd, WCCIEN0BaTh
NOCTPOEHHbIE MOJIENIH C MCIIOIL30BaHUEM arlnapara ainreGpeal.

DyHKUHH U TpadPHKH

OrnepupoBath noHsTHsAME: QYHKLHMS, CcrocoObl 3a1aHus (QYHKLHH, 0071acTh
OMpe/ieJieHHss U MHOXKECTBO 3HAa4eHUH (yHKUMH, rpaduk (YHKUUH, B3aHMHO
oOpaTHble QYHKIIHH.

OnepupoBaTh MOHATHAMM: YETHOCTh M HEYETHOCTH (DYHKLMM, HYJIH
(GYHKUMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcrnionb3oBaTk rpadmku GpyHKUMIH TS pelieH s ypaBHEHHIA.

Crtpouts ¥ uuTaTh TpPadUKK ITHHEHHON (QYHKUMH, KBAJAPATHUHON DYHKLHH,
CTENEeHHOH QYHKLMH C LeJIbIM [0Ka3aTelleM.,

HUcnonp3oBate rpapuku GyHKUMH IS MCCIENOBaHHS MPOLECCOB H
3aBUCHMOCTEH IPH PeIlieHWH 3a1a4 M3 JPYrHX y4eOHBIX MpeJMETOB M peabHOM
KU3HHM; BbIpaKaTh (GOpPMyJIaMH 3aBUCUMOCTH MEXLy BeJIMYMHAMHU.

Hauasna maremaTnyeckoro anajimsa

OnepupoBaTh TMOHATUSMH: MOCIEAOBATENBHOCTh, apu(MeTHuYecKas |
reoMeTpuyecKas Mporpeccuu.

OnepupoBaTh TOHATHAMH: OECKOHEYHO yOblBalollas reoMeTpHYecKas
MPOrpeccus, cyMMa 6ecKOHeYHO yObIBalOlIeil FeOMETPHYECKOM NPOrPeCcCHH.

3azaBaTh [10CJIEJ0BATEILHOCTU PA3JIHYHLIMH CIIOCOOAMHU.

Hcronb3oBaThk CBOMCTBA 10CIEN0BATENBHOCTEH W MPOrPECCHIA IS PELIEeHHs
peallbHBIX 3a/1a4 [IPUKIAJAHOTO XapakTepa.

MHoskecTBa M JTorHKa

OneprpoBaTh NOHATHSIMUA: MHOYKECTBO, ONEPaliii HaJl MHOXKECTBAMH.

Hcnone3oBaTb  TEOPETUKO-MHOKECTBEHHBIM — anmapar sl OMMCaHHUS
peanbHbIX MPOUECCOB W SBIEHWH, MPH pelleHUM 3a1ad W3 APYTUX yueOHbIX
MpeaMeTOB.

OnepupoBaTh  MOHATHUSMH:  ONpeJeJeHHe,  Teopema,  CIIeJCTBHE,
J10Ka3aTeNbCTBO.

11 KJIACC

Yucs1a 1 BLIYHC/ICHUS

OnepupoBarb NOHATUSAMH: HaTypallbHOE, MEJI0e YHCIIO;, MCIOJIb30BaTh
MIPU3HAKH JAEIUMOCTH LEJIbIX YUCE, Pa3/iokKeHUe YUciia Ha MPOCThbie MHOKHUTEIN
JUISL peLeHus 3a1ad.

OnepupoBarh MOHATHEM: CTENEHb C PallHOHATLHBIM MOKa3aTe/IeEM.

OnepupoBaTh MOHATHUAMU: JOrapuM UUCHa, JECATHYHBIE M HATypajbHbIE
JIOTapU(MBI.



YpaBHeHHs U HepaBeHCTBA

[IpumensaTs  cBoiicTBa  cremeHM s OpeoOpa3oBaHWsl  BBIPAKEHHIA;
OMEepUpOBaTh MOHATHAMM: I0KA3aTeJIbHOE YpPaBHEHUE M HEPABEHCTBO; pEIlAaTh
OCHOBHBIE THIIBI [I0KA3aTeJIbHbIX YPABHEHUH U HEPABEHCTB.

Boimonusate npeoOpazoBaHusi  BbIpaKEHHWH, COAepKalUUX JIOrapuQMBbl;
OTIEPUPOBATh MOHATHAMMU: JOrapu(MUUECKoe ypaBHEHHE M HEpaBEHCTBO; pellaTh
OCHOBHBIE THUIIbI JIOTapU(PMUUECKHX YypPaBHEHUH U HEPABEHCTB.

Haxoaute perieHust mpocTeHIINX TPUTOHOMETPHUYECKHX HEPABEHCTB.

OnepupoBare NOHSTHSAMHU: CHCTEMa JIMHEWHBIX YPaBHEHHI M €€ pelleHue;
MCMOJTb30BaTh CHCTEMY JIMHEHHBIX YPABHEHUH AJIsl PEeILeHUs MPaKTHYECKHUX 3a/ad.

HaxoauTs pemieHust NpocTenX CUCTEM U COBOKYITHOCTEH pallMOHAJIbHBIX
YPaBHEHHUH U HEPABEHCTB.

MonenupoBaTh peanbHble CUTyallUM Ha s3bIKe anreOpbl, COCTABIATH
BbID&KEHMs, YPAaBHEHHS, HEPABEHCTBA M CHUCTEMbl [0 YCJIOBHIO 3aJlayuu,
MCCIIe10BATh ITOCTPOEHHbIE MOJENIN C HCIIOIB30BaHUEM anrapaTa ajaredpsl.

DyHKIUHH U TpaPuKH

OnepupoBaTe  NOHATHUSAMM:  nepuoauyeckas  (QyHKLHUS, [POMEXKYTKH
MOHOTOHHOCTH (YHKIMH, TOYKH 3KcTpemyma GyHKUMH, Haubosbiiee u
HauMeHblllee 3HaueHHUs (YHKLIMHM Ha TPOMEXYTKe; WCIOIb30BaTh HX JUIS
UccleIoBaHus PYHKLMH, 3alaHHO#H rpaduxom.

OnepupoBaTh MOHATHAMU: TpadUKHU TMOKA3aTENbHOW, JIOrapuGMUUECKOH u
TPUTOHOMETPUUYECKUX (YHKLMH; W300pakaTh UX HA KOOPAMHATHOM MIOCKOCTH M
MCIIOJIb30BaTh ISl PELIeHUs] YPAaBHEHUH U HEPaBEHCTB.

M300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH rpauKu JIUHEHHBIX YpaBHEHUH
U MCIOJIB30BaTh UX Ul PELUEHUsI CUCTEMBbl JIMHEHHbIX YPaBHEHU.

Wcnone3oBate rpaduku (QYHKUME U1 MCClIeJIOBaHHUsS MPOLECCOB U
3aBUCUMOCTEH U3 APyruX y4eOHbIX AUCLMILINH.

Havyana maTeMaTH4YecKOro aHa/IH3a

OnepupoBaTh NOHATUSIMU: HEeNpepbIBHAS (YHKLHUS; OPOU3BOAHAS (DYHKLMU;
MCTIOBh30BaTh TeOMeTpUUIeCKU U (pU3NUecKHil CMbICT MPOU3BOAHON /1Sl peLleH s
3ajau.

HaxoauTe Npou3Bo/IHbIe 37IeMeHTapHbIX QYHKIH, BBIYUCIAT TPOU3BOIHBIE
CYMMBI, IIPOU3BEAECHNs, YACTHOTO (YHKLIHH.

Hcnoab30BaTh NPOU3BOIHYIO JUISl HCCIe10BaHUs (PYHKLIMM HA MOHOTOHHOCTh
M 9KCTPEMYMBI, IPUMEHSITh Pe3yJIbTaThl HCCIICIOBAHUS K TOCTPOCHHIO rpadUKoOB.

Hcnonb30BaTh MPOW3BOAHYIO s HAXOXACHHMs HAWIY4lLIero pelieHHs B
NPUKIIAHBIX, B TOM YHACIIE COLMAIbHO-DKOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TOHATHSAMU: [epBOOOpa3Has W WHTErpajl; [OHUMATh
reoMeTpUYecKuii U (PU3UUYECKUi CMbICT MHTETpaa.



Haxoaute nepsooGpasnbie dneMeHTapHbIX (yHKUMI; BHIYMCIATH MHTErpaj
no ¢popmyiie Hetotona—Jlei6uuna.

Pemiath npuknajgHble 3ajiaud, B TOM YHCJE COLMATBHO-IKOHOMHYECKOrO M
(u3HYecKoro xapaxkrepa, CpeICTBAMH MAaTeMaTHYECKOTO aHaJIn3a.



TEMATHYECKOE IUIAHUPOBAHME
10 KJIACC

No
n/n

HaunmenoBanne pa3jie/ioB H TeM
pOrpaMmal

MHoxecTBa pallioOHAJIbHBIX U
JNEHCTBUTENLHBIX yKcell. PanmonanbHbie
YPAaBHEHHS A HCPaABCHCTBA

@®yukuuu ¥ rpaduxu. CTeneHs ¢ 1ebM
mokasaresiem

Apudmernyecknit KOpeHb N—O# CTENEHH.
WppanronaibHbie ypaBHEHHs U HEPaBEHCTBA
®opmyisl
TPUrOHOMETpHU. T pUroHoMeTpuvecKue
ypaBHEHHUS

[ocnenosareibHOCTH U IIPOrpeccHu

[ToBTOpenue, 0600ImEHHE, CHCTEMATH3AIUS
3HAHKH

OBIIEE KOJIMYECTBO YACOB 110 I[TPOT'PAMME

KoJ/inyecTBo yacos

Beero

14

68

Kourpo/bhbie
paboTbi

JyekTponnbie (HH$ppoBbIe)
obpaszoBaTe/ibHbIE Pecypehl



~N O W =

11 KJIACC

Koauuecrso uacoB

Ne - HammenoBanue pa3zjiejioB u Tem Juexrponnsie (Hudpopsie)
n/n NporpamMmsi Bceero KOuTpoILHKLE obpa3oBaTe/bHbIC Pecypebl
paboTbl

CreneHs ¢ palHOHAIBHBIM [TOKA3ATEIEM.

Iloxasatenpnas Qynkuus. [lokasarenbusie 12 1

YpaBHEHUSI U HEPABEHCTRA

Jlorapudmuueckas GpyHkius.

Jlorapugmuueckue ypaBHeHUS U 12

HEepaBeHCTBA

Tpuronomerpuyeckne GyHKINU U UX

rpadukn. Tpuronomerpuyeckue 9 1

HepaBeHCTBa

IIponsBonnas. [Ipumenenune npou3BoaHOM 24 1

Wurerpan u ero npuMeHeHHs 9

CucremMbl ypaBHeHHI 12 1

Harypanbubie u nenbie qyncia 6

Iosropenue, 06obLUICHHE, CHCTEMATH3AIIHS 8 )

3HAHUI

OBIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 102 6



IMNOYPOYHOE NNTAHUPOBAHHUE

10 KJIACC
Ne
/i Tema ypoka

MHo3KecTBO, Onepalun Haji MHOKECTBAMH.
Jlnarpammel Diiiepa—BenHa

Pannonanbubie uncia. OObIKHOBEHHBIE U
JIeCATHYHBIE JIPOOH, TIPOLIEHTEI, DECKOHEYHbIE
NepuoIHdIecKue Apodu

Apudmernueckie oneparyu ¢
palHOHAIILHBIMHU YHCIIaMH, TpeodpazoBaHus
YHUCIIOBBIX BBIPAKEHHI

IIpumenenue npobeii ¥ NPOLIEHTOB Jy1s
peleHus MPHKIAJAHBIX 3a/1a4 U3 Pa3IHYHbIX
oTpaciiel 3HAaHWH U pealbHON JKU3HH

[Ipumenenue podeil ¥ NPOLUEHTOB JIs
peleHus PHKIIAAHBIX 3a/1a4 U3 Pa3JIHYHbIX
oTpaciei 3HaHUuH ¥ peallbHOM HKU3HU

JefictButenbuble yncna. PanimoHanbsHbie U
UppaloOHAIBHBIC YHCIa
Apu(pMeTHyecKue onepanum ¢
JICUCTBUTEIbHBIMHA YHCIAMH

[ TpubanKEHHBIE BEIYUCIIEHHS, ITPABUIA

OKpYIJICHHUs], IPUKH/IKA H OLIEHKa pe3yibTaTa
BLIYHCIICHHH

KonuuecTBo uacos

Bceero

KonrpoabHbie
paboTbi

Harta
H3YUeHHS

DJIeKTPOHHBIE
uHppoBbIE
obpasoBaTe/ibHbIe

pecypcsl



10
11
12

13
14
15

16
17

18

19

20

2]

ToxecTBa U TOK/IECTBEHHbIE
npeodpazoBaHus

YpaBHeHHE, KOPEHL YPaBHEHHS
HepaBeHcTBO, pelieHue HepaBeHCTRA
Meto1 nHTEpRAIOB

Pemenue nensix v ApoOHO-pallHOHAIbHBIX
YPaBHEHUI U HEPABEHCTR

Kontponbnas pabora no reme "Muoxecrsa
PalMOHAIBHBIX U ICHCTBUTEILHBIX YHCE.
Pannonanbible ypaBHEHUs] U HEPABEHCTR'"
@yukuHs, crnocoObl 3a1aHus GYHKIHH.
B3aumuo obparHbie GyHKITHH

I'paduk Gpynkumun. Ob6nacts onpeaencHus u
MHOKECTBO 3HauYeHHH pyHkumun. Hymm
Gynkuuu. IpoMexKyTKH 3HaKOIIOCTOSTHCTBA
Yérunie u HeuéTHbIe PYHKIIHN

Crenens ¢ HeILIM NOKa3aTENeM.
Cranpapruas popma 3anucu
JIEUCTBHTENIBHOTO YUCIIa

Hcenonb3oBanue noaxossieii opMbl 3amucH
JNEHCTBUTEIBHBIX YHCEIT /TS PelIeHUs
NPaKTHYECKHX 3a/1a4 U TIPE/ICTABICHHUS
JIAHHBIX

Crenennas (yHKIMS ¢ HATYPATbHBIM U
LenbIM rnokasaresiem. E€ cBolicTa u rpaduk
ApudmeTnueckuii KOpeHb HaTYPaTbHOM
CTENEHU

ApudmeTnueckuii KopeHb HaTYPATbHOM



24

25

26

27

28

29

30

31

32

33

CTCIICHH

CoiicTBa apudMeTHUECKOro KOPHS
HATypaJIbHOM CTENEHH

CpoiicTBa apuMeTHYECKOro KOpHS
HaTYpaJIbHOH CTerneHu

CroiicTBa apu(pMETHUECKOTO KOPHS
HaATypaJIbHOH CTENeHH

JleiictBus ¢ apudmMeTHIeCKHMU KOPHSIMH N—
OH cTerneHu

JleiicTBus ¢ apupMeTHIECKUMHU KOPHAMH N—
O cTeneHu

JleficTBust ¢ apH(PMETHYECKMMH KOPHSIMH N—
O#f cTeneHn

Jle#icTBHS ¢ apuPMETHICCKUMHA KOPHIMH N—
oii cTerneHu

JeiicTBus ¢ apuMeTHIECKHUMH KOPHSIMHU N—
oii cTeneHu

Pemenne upparMoHaibHbIX YPaBHEHHH 1
HEpaBEHCTB

Pemenune uppannoHaibHBIX YPaBHEHUM U
HEPABEHCTB

Perenue uppanmoHaibHbIX YpPaBHEHHH H
HEPABEHCTB

Penrenne uppallMoOHa/IbHBIX YPaBHEHHH W
HEPABEHCTB

Pelnenne uppaiiioHanbHbIX YPaBHEHHH H
HEPABEHCTR

CgoiicTBa ¥ rpaduk KopHs n-0i CTeneHu



| 37

38

39
40
41

42

43

44

45
46
47
48

| 49

50

51

CaoiicTBa U rpauk KOpHst N-0i cTeleHn

Kontponbnas pabora no reme
"ApupmeTHueckuiit KOpeHb N—0i CTENeHH!.
WppaimonanbHble ypaBHEHHS U
HepaBeHcTRa"

CuHyc, KOCHHYC M TAaHT'€HC YHCIIOBOTO
aprymeHTa

CuHyc, KOCHHYC M TAHI'€HC YHCIOBOrO
aprymeHra

APKCHHYC, aDKKOCHHYC M apKTaHIeHC
YHC/IOBOIO apryMeHTa

b&uﬂoﬁmua.. APKKOCUHYC M apKTaHI'CHC
HHUCJIOBOI'O aprymenra

Tpuronomerpuyeckas OKpyKHOCTb,
OTIpe/IeJICeHHE TPUTOHOMETPUYECKHX (QyHKIUI
YHCIIOBOTO apryMeHTa

Tpuronomerpudeckas OKpyKHOCTb,
OIpeIe/ICHHE TPUTOHOMETPHYECKUX (DYHKIMH
4UCIIOBOI'O apryMeHTa

OcCHOBHBIE TPHTOHOMETPHYECKHE (POPMYIIbI
OcHOBHBIE TPUTOHOMETPHYECKNE (OPMYIIBI
OCHOBHBIE TPHTOHOMETpHYECKUE (POPMY.IbI
OCHOBHBIE TPHTOHOMETpHYECKHE HOPMYITBI

IIpeobpa3zoBanue TPHIOHOMETPHUECKHUX
BLIPaXKCHH

IIpeobpasoBanue TPUrOHOMETPHUECKHUX
BBIpAKEHU

IIpeobpaszopanue TPUrOHOMETPHUECKHX



| 52

53

54

| 35

56
57
58

| 59

60

61

63

64
65

66

BBIPAKEHH I
[IpeoGpazoBanue TPUrOHOMETPUUYECKHX
BBIpaXKEeHUH

ITpeoOpa3oBanue TPUrOHOMETPHUECKUX
BBIpAKEHUH

Perienue TpuroHoMeTpHUECKUX ypaBHEHUH
Pemenyre TpuronomMeTpuueCKUX ypaBHeHHH
Peinenye TpHroHOMETPHUYECKHX YPaBHCHHH
Pemnenue TpuroHoMeTpHUeCKHX YpaBHEeHM i
Penienne TpuroHOMETpHYECKUX YpaBHEHHIH
Penienne TpHroHOMETPHYECKUX YPAaBHEHHH

KonTtposbHas padora o teme "®opmyisi
TPUTOHOMETPUU. TpHUroHOMETpUYECKHE
ypaBHeHHA"

ITocnenoBaresibHOCTH, CIOCOOBI 3a/1aHUS
nocjeoBare/ibHocTeil. MOHOTOHHBIE
0CJIEI0BATEILHOCTH

ApudmeTrdeckas ¥ reoMeTpHYeCKas
nporpeccHu. Mcnosb3oBaHue nporpeccun
JUIS pellieHHs PeaibHbIX 3a/1ad NPUKIAIHOTO
Xapakrepa

beckoneuno ydpiBaiolas reomeTpudeckas
nporpeccus. CymMma GecKoHeqHO
yObIBatoLIeH reOMeTpUUYECKON NPOrpeccuu

Gdopmyna c0KHBIX TPOIIEHTOB
DopmMyia CI0KHBIX MTPOLEHTOB

O06001enue, cucTeMaTH3anug 3HAHWH 3a



Kypc anreOpbl B Hauajl MareMaTHYeCKOTIO
ananmza 10 knacca

67 Hrorosas kouTponsHuas padora 1

O6o0061menue, cucTeMarnsaius 3HaHHH 3a
68 KypcC ajreOphl M Ha4all MaTeMaTHYecKoro 1
ananmm3a 10 xmacca

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



11 KJIACC

No
n/n

12

13
14

Tema ypoxa

CreneHsb ¢ pallMOHAILHBIM [TOKA3aTeIeM
CBoiicTBa CcTENeHn

IIpeoOpasopanue BoIpaKeHHH, COAEpIKAIIHX
panMOHaIbHbIE CTENIEHU

IIpeobpaszoBanue BoIpaKEeHHH, COAEpIKAIINX
paLMOHATIBHBIC CTETIEHN

ITpeoOpa3oBanue BeIpayKeHHH, COAEPKALMX
palHoHaNIbLHbIE CTENECHH

lloka3zarenbHble ypaBHEHUST M HEPABEHCTBA
ITokaszarenbHble ypaBHEHUS H HEPABEHCTBA
ITokasarenbHble ypaBHEHHS U HEPABEHCTBA
[TokazatenbHble ypaBHEHHS U HEPABCHCTBA
[TokaszaresibHble ypaBHEHHS U HEPABEHCTBA
IlokazarenbHas (yHKIMs, €€ CBOMCTBA H
rpaduk

KonTponsnas pabora no teme "Crenens ¢
pauuoHalIbHBIM noka3atesieM. [lokazarenbHas

¢ynxuns. [lokazaTensHeie ypaBHeHUs U
HepaBeHCTBA"

Jlorapudm uncna

JlecaTuunbie n HAaTYpalibHBIE JTOTApUPMBI

KoamgecTBo yacos

Bceero

—

Kounrpoabnbie
paboThbl

Jara

H3ydeHHs

JJIeKTPOHHbIE
ugppoBbIE
obpa3oBaTe/bHbIE

pecypebl



15
16
17

18

19
20
21
2

23
24
25
26
27

28

29
30
31

IIpeobGpasoBanue BbipaKeHHH, COepKALIHX
JorapupMel
ITpeobpa3opanue BhIpaeHHH, coIepiKaAIIUX
norapupmsi
IIpeobpazoBanue BeIpaKeHHUH, COEpIKAIINX
norapumer
IIpeoGpa3oBanue BeIpaKeHHH, COIEpKaIIUX
Jnorapudmel

Jlorapudmuueckue ypaBHeHHS H HEPABEHCTBA

Jlorapudmuyeckne ypaBHeHHs ¥ HEPABEHCTBA

Jlorapudmuyeckue ypaBHEeHHS H HEPaBEHCTBA |

Jlorapudmuueckue ypaBHeHHs U HEPABEHCTRA
Jlorapumuueckas pynkius, eé cBoiicTBa U
rpaduk

Jlorapudmuueckas GyHKius, €€ CBOHCTBA U
rpaduk

Tpuronomerpuyeckue (PyHKIIMH, UX CBOCTBA
U rpadpuku

Tpuronomerpuueckue QyHKIMH, HX CBOMCTBA
U rpapuku

Tpuronomerpuueckue QyHKIINH, HX CBOHCTBA
1 rpadukH

Tpuronomerpuueckue GpyHKIHH, HX CBOHCTBA
U rpadpuku

[IpraMeps! TPUTOHOMETPHYECKHX HEPABEHCTB
[IpuMephr TPUrOHOMETPHUYECKHX HEPABEHCTR

:_uEZm_uE TPUTOHOMETPHUYECKHX HEPABCHCTB

e TR R —



32

33

34
35
36
37

38
39
40

4]
| 42

43
4
45

46

47

[IpruMeps! TPUTOHOMETPHYECKHX HEPABEHCTB

KonTponbhas pabota 1o teme
"Jlorapudpmuueckas QyHKIHS.
Jlorapudmuueckue ypaBHeHHS H
HepaBeHcTBa. T puronoMeTpuueckue (QyHKIIHH
H ux rpaduxu. TpuronomeTpuueckue
HepaBeHcTBa"

HenpepoiBHble GyHKIIHH

Meton uHTEpBANOB [UIsl PElICHHS HEPABEHCTR
MeTo/1 MHTEPBAJIOB LIS PEIICHHS HEPABEHCTB
ITpousBoaHas GpyHKIMH

[TpounsBoHas GyHKIHH

I"'eomerpuueckuii 1 Gu3nYeCKHii CMbICT
NPOU3BOAHOM

I'eomeTpuyeckuii 1 GU3NYECKUH CMBICIT
[IPOU3BOJIHOM

ITpon3Boamneie 37eMeHTaAPHBIX QYHKITHH
[Ipon3Bonble 271eMeHTAPHBIX (YHKIIMHA

[IpousBoaHas cyMMBbl, TPOU3BEICHHUS,
4acTHOro (pYHKIHI

[Ipon3zBo/iHast CyMMBI, TPOU3BEICHHS,
4acTHOTrO (PYHKLHH

IIpousBoiHas CyMMBI, IPOU3BE/ICHUS,
4acTHOTrO (PYHKLIMH

[IpumeHenne IPOU3BOTHON K HCCIICTOBAHUIO
(GyHKUHNH HAa MOHOTOHHOCTD H 9KCTPEMYMBbI

:ﬁxzazmmﬁm EﬁOEwwohIO—M K HCCJIIC/I0OBAHHIO



48
49
50
51
52
53
54

| 33

56

ﬁmq

58
59

60

(YHKIMI Ha MOHOTOHHOCTE M 3KCTPEMYMBI

[IpumeHeHHE TPOU3BOIHON K HCCIIEOBAHHIO
(byHKIMIT HA MOHOTOHHOCTD H 3KCTPEMYMBI

Eﬁﬂgmzomsm :ﬁcﬁwwo.mmom K HCCJICTOBaAHHIO
%%Izﬂﬁm Ha MOHOTOHHOCTb H 3KCTPEMYMbI

Haxoxkxnenne HaudoIbIero 1 HAMMEHbIIIEr0
3HaueHHs (PYHKIUH Ha OTpe3Ke

Haxoxaenue HaubobIero 1 HANMEHBIIETO
3HaYeHHs QyHKLHUN HA OTPe3Ke

Haxoxnenune HanGosb1iero 1 HAaMMEHbILETO
3Ha4YeHus PYHKIIMH HA OTpe3Ke

Haxoxnenue Hanbonb1Iero ¥ HAMMEHbILETO
3HaYeHUA (DYHKIIUH HA OTpe3Ke

Haxosxaenue HauOGoIbIIero ¥ HANMEHBIIETO
3HaueHHst (PYHKIIMH HA OTpe3Ke

Haxoxnenue HanOoJIbIIEro ¥ HAUMEHBILIETO
3HaYeHust GYHKIMH HA OTpe3Ke

[IpuMeHeHne IPOU3BOAHOMN [Tl HAXOKICHHS
HAWTY4IIero peleHus B NpHKJIaHbIX
3a/1a4ax, /IS ONpe/ielieHHs CKOPOCTH
npouecca, 3a1aHHOro GopmysIoi uin
rpaguKom

Konrtponbuas padota o teme "[Ipoussonas.

A1

Ilpuvenenne npousBoaHON
ITeprooOpasnasi. Tabiuia neppooOpasHbIX
[lepBoobpasnas. Tabnuua nepoodpazHbIx

WUurerpai, reomeTpuuecknii u Gpu3HUECKuii
CMbICTI HHTErpaza



61
62
63
64
65

66

67

68

69

70

| 71

72

73

WuTerpan, reomeTpuueckuii 1 GUIHYECKH I
CMBICJI HHTErpaja

Wuterpas, reoMeTpudecKuii 1 GpU3HYECKU
CMBICJI HHTErpasia

Brruncnenne unTerpana mo Gopmyne
Herotona—Jleiibuuia

Beruncnenune uuterpana mno gpopmyne
Herotona—Jleiibuuna

Beruucnienue uurerpana rno Gopmylie
Herotrona—Jleiibuuna

Berunicienue unTerpana no gopmyne
Herortona—JleiiOuuiia

CucreMbl IMHEHHBIX YpaBHEHHi
Cucrembl TMHEHHBIX ypaBHEHHH

Perenne npukiIaiHbIX 3a/1a4 ¢ MOMOIIbIO
CHCTEMBI JIMHEHHBIX YPaBHEHHH

Pelenue npukianHpix 3aJa4u ¢ MNOMOIIBIO
CHCTEMBI JIMHEHHBIX YPaBHEHU I
CucTeMbl 1 COBOKYITHOCTH LEIBIX,
paloHaIbHBIX, HPPALlMOHAIBHBIX,
NOKa3aTeabHbIX, JTIOrapH(pMHUUECKHX
YPaBHEHHH H HEPABEHCTR

CHcTeMBI M COBOKYITHOCTH LENBIX,
palMOHAIBHBIX, HPPAIIMOHAIIBHBIX,
MOKAa3aTeabHbIX, JIOrapuGMHUYECKHX
YpaBHEHHH H HEPABEHCTB

CHCTeMBI U COBOKYITHOCTH IEJIBIX,
pallMOHAJIBHBIX, HPPAIlMOHAIBHBIX,



| 74

75

76

77

78

79

80

noKa3aresbHbIX, Jorapu(pMuIeckux
YPaBHEHHH H HEPABEHCTB

CHcTeMBbl H COBOKYITHOCTH LIENbIX,
PALMOHAIBHBIX, HPPALIMOHAIbHBIX,
110Ka3aTeNbHbIX, JTOrapH(pMUUECKHX
YPABHEHHH W HEPABEHCTB
Hcrnonp3osanue rpagpukoB GyHKIMA JUIs
pelIEHUs YPABHEHHH U CHCTEM
Ucnonb3oBanue rpadukoB GyHKIMHE 115
pelIeHus ypaBHEHHUH U CHCTEM
IIpumeHeHHe ypaBHEHHH, CUCTEM H
HEPABEHCTB K PELIEHHIO MaTEMATHYECKUX
3a71a4 ¥ 3a/1a4 U3 pa3Iu4HbIX oOnacteil Hayku
H peaylbHOM KU3HHU

KonTtponbhas pabota no teme "Muterpan u

a1

ero npuMmenenusi. CHCTeMbl ypaBHEHU I

HarypanbHble U 1e/1ble YuciIa B 3aa4ax U3
peajJbHON JKU3HH

HarypanbHele U Liesble uncia B 3a/1a4ax 13
peallbHOMN KU3HU

HarypaiibHble H Lenble Yuciia B 3aj1a4ax 13
peaibHON KH3HH

[Ipu3HaKu JEeTUMOCTH HENTBIX YHCET
[Ipu3Haku JeIMMOCTH LEIbIX YHCes
[Ipu3Haku JeTMMOCTH HEIIBIX YHCET

ITosropenue, 0bob1eHne, cucreMaTu3anus
3HAHWH. Y paBHEHUS

[loBropenue, 0boOMmEHHEe, cCUCTEMATH3AIHS



87
88
89
90
91
92
93
94
95
96
97

98

99
100

3HAaHUH. Y paBHEHHsI

[ToBropenue, o6obmenue, cicTeMaTH3alMs
3HaHUH. Y paBHEeHHS

[loBTOpenue, 0600LIEHHE, CHCTEMATH3AIINS
3HaHUH. Y paBHEeHHS

[lorTOpenue, 0600IEHHE, CHCTEMATHRAITHS
3HaHHH. Y paBHeHHS

[Tosropenue, 0d00OIIEHHE, CHCTEMATH3AIINS
3HAHMH. YpaBHEHUS

[ToBTOpenue, 0000IEH e, CHCTEMATH3AIIMS
3nannii. HepaBencraa

[TorTOpenue, 06001EeHNE, CHCTEMATH3ALTHS
3HaHui. HepaBeHcTpa

IToBTOpenue, 0000IIEHHE, CHCTEMATH3AIHSI
3Hanui. Hepasencraa

IToBropenue, obobLICHHE, CHCTEMATH3AIIUS
3HaHuii. HepaBencrea

[Torropenue, 0600HIEHHE, CHCTEMATH3AIINS
3HaHuH. CHcTeMBbl ypaBHEHUH

IToBTOpenue, o6obmeHKe, cHCTeMaTH3AIHS
3HaHui. CHCTEeMBbl ypaBHEHUH

[ToBropenue, 06o01eHIe, cCHCTEMATH3AINS
3HaHuit. QyHKIHH

IToBTOpenue, 00001 HHE, CUCTEMATH3ALHSI
3HaHui. OyHKUHH

Wtorosast kKoHTpoJIbHAs paboTa

Wroroeast koHTpoJibHas pabora



O06o001meHue, cucTemMaTH3aiys 3HaHui 3a Kype
1101 anreOppl ¥ HAYA MATEMATHYECKOTO aHaIk3a 1
10-11 kmaccon

Obo01eHne, cucTeMaTH3allis 3HaHHiH 3a Kype
102 anredOpbl U HAYall MaTEeMaTHYECKOI O aHaiu3a 1
10-11 knaccos

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102



YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITIPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJISI YYHEHUKA

* Marematuka: anrebpa ¥ Hauajaa MaTeMaTHYECKOTO aHANIM3a, FEOMETPHSI.
Aurebpa u Hauana MareMatuveckoro ananusa, 10-11 knacesl/ Anumos 1A,
Komsirun FO.M., TkaueBa M.B. u apyrue, AKunoHepHOe 001IECTBO

«H3narensctBO «IlpocBeiienner»

METOAUYECKHE MATEPHAJIbI J1JI1S1 YUYUTEJISA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH

HUHTEPHET



