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JIoKyMEHT moAnucaH 3JI€KTPOHHON MOAMKUCHIO.

IMosicuuTeILHASA 3aIMCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Havala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oOIiiero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBIBIAEMBIX K MaTeMAaTHYECKOMY OOpa3oBaHHUIO, U
TPagUIMi POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CHIEUMBACT OBIAJCHHUE
KIIFOYEBBIMU KOMIIETCHLMSMHU, COCTABIISIONIMMU OCHOBY JUISl CAMOPAa3BUTUS U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JTUYHOCTHOTO W II03HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

e u3yyenunsi yueOHOro Kypca

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOrO aHaIHM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTpaMMe CTapIIeil IIKOJbI, MOCKOJBKY, C OJHOM CTOPOHBI, OH OOECIIEYHBAET
MHCTPYMEHTAJIbHYIO 0a3y JuUis HM3y4EeHHUs BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroi
CTOPOHBI, (OPMHUpPYET JIOTHYECKOe U aOCTPaKTHOE MBIIUICHWE YYalluxXcsi Ha YpOBHE,
HEOOXOIUMOM JIJIE OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca y4Yalluecs OBJIAJeBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KoTOpas GopMyIupyeT CBOU TOCTHKEHHS B MaTeMaTHUECKO# (opme.

Kypc anreOpsl 1 Havan MaTeMaTH4ecKOro aHaIn3a 3aKJIaJAbIBA€T OCHOBY JUIS YCIELIHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, ITIOHUMAaHUs1 OCHOBHBIX TeHI[eHIlI/If/'I 3KOHOMHKH
U OOUIECTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IUQPPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BAaTh MX B MOBCEIHEBHOH KU3HH. B Toxe
BpeMs OBIIaJIcHHE aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MAaTeMaTH4eCKUMH KOHCTPYKLIUSMH
PpasBUBaCT YMCHUC HAXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATH HMCTHHHOCTD YTBCPKACHUA,
UCTIOJIB30BaTh O0OOIIEHHE W KOHKPETHU3aLHWIo, aOCTparupoBaHUE M aHAIOTHIO, (OPMHUPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbl U Hadajl MaTeMaTU4ecKoro
aHaju3a B CTaplieil LIKoJie ydaliuecs MOJYy4aroT HOBBIM ONBIT PEIIeHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTEMaTHYeCKMX  MOJENeH  pealbHbIX CHTyallud W
HHTEpNpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTHYeCKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kpr O6J'IaI[a€T 3HAYUTCJIIBHBIM BOCIIUTATCIIbHBIM ITIOTCHIIKAJIOM, KOTOpI)II\/JI PCAIN3YyCTCA KaK
Yyepe3 y4eOHBII MaTepuall, ClIOCOOCTBYIOMIMK (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW IesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENBbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIIEHTPAllM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe meronuku oOyueHMs anreOpe M HadalgaM MaTeMaTH4ecKOro aHalu3a JICXKUT
JeSTeIbHOCTHBIN PUHIUI O0yUEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYeCKOro aHaJIM3a» BKIIIOYAET CIIeyIOIue
coJiepKaTelbHO-METOAuYecKue JUHUU: «YHucna W BbeIYMCHCHUSA», «DYHKIUUM U TpaduKmny,
«YpaBHEeHHUs U HepaBeHCTBa», «Hauama maremarndeckoro aHammsa», «MHOKECTBA M JIOTHKAY.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOAUYCCKUC JIMHUU HU3YYalOTCA Ha IMPOTSIXKCHUU ABYX JICT
o0y4yeHHs B cTapuieil IIKoJe, eCTECTBEHHO MOMOJHsISA JIpYr Jpyra M IOCTENEHHO HACHIIIAsCh
HOBBIMH TEMaMH U pa3jiesamMu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OObEINHSET
B cebe cojep)kaHWe HECKOJNBKHX MaTeMaTHYECKUX IUCHUILTMH: anreOpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUH aHaIN3, TEOpHs MHOKECTB U Jp. [lo Mepe Toro kak yJamiuecs: OBIaeBaroOT BCE
Oojyee IIMPOKMM MaTeMaTUYECKUM alIaparoM, Yy HHX IOCJIEI0BaTelbHO (QopMmupyeTcs U
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COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MATEMAaTUYECKYIO MOJIENb PEaIbHONU CUTyalluH, IPUMEHATh
3HaHUS, TOJY4YEeHHBIE B Kypce «Airedpa M Hadaisa MaTeMaTHUYeCKOTO aHAIM3ay», JUIS PELICHUs
CaMOCTOSITENIbHO CPOPMYTUPOBAHHONH MaTeMaTHYECKOH 3afaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PEe3yJIbTaT.

CopneprxaTenpHO-MeTOANYECKast TUHUA «HKca 1 BBIYUCIIEHUA» 3aBeplIaeT (OpMUPOBAHUE
HaBBIKOB HMCIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HAYaTO B OCHOBHOH mIkosie. B
cTapumieil mKoje oco0oe BHUMaHHUE yrenseTcs (OPMHPOBAHUIO MPOYHBIX BBIYMCIUTEIBHBIX
HaBBIKOB, BKJIIOYAIOIUX B ce0s MCIOJb30BaHME Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIBHOIO
YHCJIa, YMEHHE PAlMOHAJIbHO BBIIOJHATH JNEHCTBUS C HUMH, J€]aTh NPUKHUIKY, OLIEHUBATH
pesynbrar. OOydaromuecss MOJy4YaroT HaBBIKM MPUOMMKEHHBIX BBIUMCICHHUH, BBITOJTHEHUS
JeMCTBUI C YMCIaMH, 3alMCAaHHBIMHM B CTaHIAPTHON (hopMe, MCIIOIBb30BAaHM MaTeMaTHYECKUX
KOHCTaHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIluHus «YpaBHEHMsI M HEPaBEHCTBAa» PEaIM3yeTcsl Ha HPOTSDKEHUM BCEro oOydeHHs B
CTapuiel IIKoJIe, IIOCKOJIbKY B KaXIOM paszzesie IporpaMMmbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOIIMX 337a4u. OOyyaromuecs OBJIaIeBalOT Pa3IMUYHBIMU METOIaMH PEIICHUS LEbIX,
paLMOHATIBHBIX, UPPALIMOHAIBHBIX, TIOKA3aTENIbHBIX, JOIapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YPaBHEHHUM, HEPABEHCTB U UX cucteM. [loydeHHbIE yMEHMSI NCIIOJIB3YIOTCS IIPU UCCIIEIOBAHUN
(GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHW (yHKUWU. JlaHHas comeprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (POpMUPOBAHUE YMEHUH BBIIOIHATH pacuéThl 10 GopMynaM, peodpa3oBaHus LENbIX,
palMOHAaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKammx creneHn u Jorapudmel. braromapst u3yueHumro anreOpandeckoro Marepuala
IPOMCXOIUT AajbHEWIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHHS yJaIluXcs,
(GopMHpYIOTCS HAaBBIKUM JEJYKTUBHBIX PpacCy)XJICHHH, pabOThl C CHUMBOJBHBIMU (OpMamy,
IpEeCTaBICHNUs] 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEpaBEHCTB. Airedpa
npeziaraet 3 (EeKTUBHBIC HHCTPYMEHTHI ISl PELICHHUS MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaQUKH» TECHO MEPErIeTaeTcs C
JPYTMMH JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET MOCIIEJ0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTeneHHoM, oKa3aTeabHO!, JOrapuMUIecKo U TPUTOHOMETPUUECKUX
GyHKIMHI, UX CBOMCTB M rpaUKOB, UCHOJIb30BaHNE (YHKIMH AJI pElIeHMs 3aad U3 JAPYrux
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C pelIeHrneM ypaBHeHU U HepaBeHCTB. [Ipu 3ToM Gombiioe BHUMaHuUE yaenseTcs popMUpOBaHUIO
YMEHHMsI BBIpaKaThb (OpMyJaMH 3aBUCUMOCTU MEX]y Pa3jIMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
MOJIy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuain 3TOi cosiepKaTeabHON JTMHUY HalleJIeH
Ha pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJIAIOIIUX BBIPA)KAaTh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pasnn4yHoOi (hopMe: aHANIUTHYECKOM, rpaduueckoi u cioBecHO. Ero usydyeHnue crnocobcTByer
Pa3BUTHUIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIEHHI0O U KOHKpETH3alH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nHAA «Havyana MaTeMaTHYECKOTrO aHAIN3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, TOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSIBISETCSI BO3MOKHOCTh MCCIIEZIOBATh U CTPOUTH Ipaduku (yHKIUHN, OTIPEAENsATh X
HauOOJIbIIME U HAaUMEHbIINE 3HAUEHUS, BRIYUCIATH IJIOMAAN GUTyp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs mpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XHOCTH IIOCTPOCHMSI MaTEMAaTHUECKUX MOJEIEH pPEaNbHBIX CHUTyallui, HaXO0>KIEHUs
HAWIy4llero penieHusi B NPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/ayax.
3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHaju3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUIEHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
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MPOSIBJICHUS] 3aKOHOB MaTeMaTUKH B HayKe, TeXHUKe W HckyccTBe. OOyuaromuecs Y3HAIOT O
BBIJIAIOLIUXCS pe3yibTaTaX, MOJYYEHHBIX B X0J1€ pa3BUTHS MaTEMAaTUKH KaK HAyKH, U UX aBTOPax.

CopnepxarenbHO-MeTOANYECKAs TUHUSA «MHOXECTBA M JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM T€OPHH MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbIE MIPECTABICHUS IPOHU3BIBAIOT BEChH
KypcC LIKOJIBHOW MaTeMaTHKU U IpeiaraloT Haubosee YHUBEPCAJIbHBIN SI3bIK, 00bEeIUHSIIOIUI
BCE pa3zeibl MaTeMAaTUKM U €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe uenoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh IIKOJBHUKY IOHMMATh
TEOPETHUKO-MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MATEMATHMKM M HCIOJIb30BaTh €ro s
BBIPAKEHHS] CBOMX MBICIIEH.

B kypce «Anrebpa n Havana MaTeMAaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTeMaTHYECKOT0 MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieJlell peallbHbIX CUTYAallMi, UCCIEeOBaHMs 3TUX MOJENel ¢ MOMOIIbIO anmapaTa anreopbl u
MaTE€MaTU4YeCcKOro aHajln3a M HHTEpPIpEeTaluu IOJIYYEHHBIX pe3yiabTaToB. Takue 3amaHus
BIJIETEHbl B KaXIbl M3 Pa3AelOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepual Kypca IIMPOKO
MCIIOJIb3YETCS JJIs pEeLIeHUs IPUKIAIHBIX 3a1a4. [Ipy peleHnn peanbHbIX NPaKTUYECKUX 3adau
yualigecsi — pa3BUBAIOT  HaONIOAATENbHOCTh,  yYMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATH MPOOIEMYy.
JlestenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS TNPHUKIATHBIX 337ad OpTaHU3yeTCs B
IIpoLecce U3YyUYEHUS BCEX TEM Kypca «Airedpa n Hadajga MaTeMaTUYECKOTO aHAIU3a».

Mecto y4eOHOro Kypca B yueOHOM IJIaHE

B yueOHOM TUTaHE Ha M3yYeHHE Kypca anreOphl M Haval MaTEeMAaTHYECKOTO aHajIn3a Ha
0a30BOM ypoBHe OTBOIUTCS 2 yaca B Hezento B 10 kimacce u 3 yaca B Henento B 11 kiiacce, Bcero
3a 1Ba roaa ooyuenus — 170 gacos.

Copepxanue yueOHOro Kypca
10 kaacc

Yuciia 1 BbIYUCICHUA

Pannonanenele yncia. OOBIKHOBEHHbIE U JIECATUYHbBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue ApoOu. Apudmerndyeckue ONepalud C  palMOHAIbHBIMU  UYHCIIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHUW. [IpumeHeHune apoOell M MPOLEHTOB IS pELIEeHUs
MPUKIIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U peaJIbHOM JKU3HH.

JeiicTBuTenpHble yKcha. PanyoHanbHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOnmk€HHbIE BBIYMCIEHUS, IPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CtannaptHas (Gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmeil (GopMbl 3amMcu  JIEHCTBUTENBbHBIX 4YHCEN JJI  pPEeLIeHUs
MIPaKTUYECKHX 3a/1a4 U MPECTABICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypallbHON cTeneHu. [leiicTBus ¢ apudmernyeckuMu
KOPHSIMHM HaTypaJbHON CTETIIECHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO ApPIyMEHTA.

YpaBHeHHusI M HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHMUS.
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[IpeoOpazoBanre TPUTOHOMETPUUYECKUX BbIpaKeHUH. OCHOBHBIC TPUTOHOMETPHYECKHUE
bopmyIbI.

YpaBHeHUe, KOpeHb ypaBHeHU. HepaBeHCTBO, pelieHne HepaBeHCeTBa. MeTox HHTEPBAJIOB.

Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanioHaabHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELIECHUIO MAaTEMaTUYECKMX 3a1ad U 3a1ad U3
pa3IMyYHbIX 00JacTel HAyKHU U PeabHOM KU3HU.

DOyHKIUM U rpapuKu

OyuK1ws, crocoosl 3ananus pyHkun. ['padux Gynkun. Bzanmuo odpatnsie GyHKINU.

Ob6nacTtp ompeneneHuss © MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. UETHBIE 1 HEUETHDBIE (PYHKITHH.

Crenennass QyHKUMSA ¢ HaTypajlbHBIM M IEJbIM MoKazareneMm. EE cBolicTBa u rpaduk.
CgoiicTBa u rpaduk KOpHS N-0if CTETEeHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUYECKUX (YHKIUH
YHCJIIOBOI'O apIyMEHTA.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3afaHMsl  IOCieoBaTeabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
dopMyna CIOXKHBIX IIPOLEHTOB. Mcrnosb30BaHUE NMPOrpeccuu Ul PELICHMsS PEabHBIX 3a4ad
IIPUKJIAHOTO XapakTepa.

MuoxecTBa H JIOTHKA

MHoxecTBO, onepanuu Haja MHOxecTBamH. /luarpammsl OJitniepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOI'O anapara JUisi OIMCaHUs pPeajbHbIX IIPOLECCOB M SIBICHUMW, NpU
pelIeHNH 331249 U3 APYruX YIeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiIeICTBUE, 10KAa3aTEIbCTBO.

11 kaacce

Yucsia v BbIYUCICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1€NMMOCTH LETIBIX YUCEN.

Crenensb ¢ panlMoOHaIBHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HATypaIbHbIE JIOrapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTAPU(DMBI.

[TpeoOpa3zoBaHne BbIpaXEeHU, COEPIKALUX CTENEHH C palliOHAIbHBIM IIOKa3aTeJIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

Cucrtembl JUMHEHWHBIX ypaBHEHHU. PellleHre NpuKIagHBIX 3a1a4 C IOMOIIBK CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHHe ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHYECKUX 3a1ad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DyHKIUHN U TPaPUKH
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Oynaknusa.  [lepuogmveckue  GyHkmwu. [IpoMeXyTKMn  MOHOTOHHOCTH  (DYHKITHH.
MakcumMymMbl 1 MUHUMYMbI (QyHKIuM. HambGonbliee W HauMeHblIee 3HAUYeHUE (DYHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKLINHU, UX CBOHCTBA U IpaUKH.

[Toka3zarenbHas u orapupmuyeckas GyHKIHUU, X CBONCTBA U TPa(UKH.

Hcnons3oBanue rpadukoB GYHKIIUHN ISl peICHUS] YPABHCHUN U TMHEWHBIX CUCTEM.

Hcnonw3oBanue rpadukoB (YHKIUN Ui MCCIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB U pealbHON XKU3HH.

Havaja maTeMaTH4eCKOro aHAJIM3a

HenpepsiBable pyHKIMU. MeTOI HHTEPBAIOB /IS PEIICHUS HEPABEHCTB.

[TpousBonnas GpyHkiun. ['eomerpuueckuii 1 GU3NIECKUN CMBICT POU3BOTHOM.

[TpousBosHble 3n1eMeHTapHbIX (QyHKIMHA. DOPMYIIbl HaXO0XIAEHHUs MPOU3BOAHON CyMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[TpuMeHeHne MTPOU3BOIHON K UCCIETOBAHHIO (PYHKIIUH HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHBIIETO 3HaYeHUsT (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHHEe NPOU3BOMHOM M HAXOXKACHMS HAWIYUIIEr0 PEUICHHs B IPHUKIAIHBIX
3ajiauax, JJs ONpeeseHusl CKOpOCTH Ipoliecca, 3aJaHHOTO (popMyI10il uiaH rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUil CMbICI. BplumcieHune wWHTErpana 1o
dopmyne Herorona—JleliOuua.

HJIaHI/IpyeMbIe pe3yJbTaThbl

OcBoenne yyebHoro npeamera «MaTemarukay JOJDKHO oOecreduBaTh JOCTHIKEHHE Ha
YpPOBHE cCpenHero oOiero oOpa3oBaHUs CIEAYIOMIUX JUYHOCTHBIX, METANpPEeIMETHBIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIbTATOB:

JInuyHOCTHBIE pe3yJIbTaThI

JlugHOCTHBIE PE3yNbTAaThl OCBOCHHUSI MPOrpamMMbl yueOHoro mpenmera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paxxnanckoe BociuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMHM OOydYaromierocss Kak aKTUBHOTO |
OTBETCTBEHHOT'O WJI€HA POCCHUHCKOro OOIIEecTBa, MPEICTABICHUEM O MaTEMaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHUH, TPOLEAYp TpakIaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMATbHBIMU HHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIIUIMH U Ha3HAYCHHUEM.

[TarproTnyeckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOMN TPAXKIAHCKON MACHTUYHOCTH, YBKEHUS K MPOIILJIOMY U
HACTOALLEMY POCCUMCKOW MAaTEMATUKH, LIEHHOCTHBIM OTHOILIEHHUEM K JTOCTHXKEHUSAM POCCUNCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHUN B
JIPYTUX HayKax, TEXHOJOTUSX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHHEM JIYXOBHBIX IIEHHOCTEH pPOCCHIICKOTO Hapoaa; CcHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTMKEHUN HAYKH W JIESITEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

DCTeTUYeCKOe BOCIIUTAHNUE:
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JCTCTUYECKHM  OTHOLIEHWEM K  MHpYy, BKIIOYas OCTETHKY  MAaTeMaTH4EeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pPaCCyXIECHUH; BOCIPHUUMYHBOCTHIO K
MaTE€MaTUYECKUM ACIIEKTaM Pa3jIn4HbIX BUJIOB UCKYCCTBA.

®u3nyecKkoe BOCIIUTAHUE:

Cc(OPMHPOBAHHOCTBIO YMEHHS MPUMEHATh MaTeMaTHYeCKHE 3HAHUA B HHTEpecax
310pOBOro U Oe30macHOro o0pasa >KH3HM, OTBETCTBEHHOIO OTHOIICHMS K CBOEMY 3I0pPOBbBIO
(3mopoBoe mHTaHUe, cOATAHCUPOBAHHBIN PEKUM 3aHATUH M OTIbIXA, PEryisipHas (usmueckas
AaKTUBHOCTh); (PU3NYECKOIO COBEPIICHCTBOBAHUSA, NPU 3aHATUAX CHOPTUBHO-03OPOBUTEIILHON
JESATEIIBHOCTBIO.

TpynoBoe BocMTaHUeE:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHWEM IEHHOCTH TPYAOIIOOWS; WHTEPECOM K pa3IMYHBIM
cdepam MpohecCUOHAIBHON J1eATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ NMPHIIOKEHHUSIMH,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIaHBI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO WU
camM000pa30BaHUIO HA MIPOTSHKEHUH BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEILICHUN
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYJIbTYpbl, IMOHUMAHUEM BIUSHUS COLUAIbHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHONM M COLMAIBHOM Cpebl, OCO3HAHUEM
rJ100aNbHOTO  XapakTepa SKOJOIMUYECKHMX IpoOJieM; OpHEeHTaluue Ha  I[pUMEHEHHUe
MaTeMaTHYeCKUX 3HAHMUM Ui pelIeHUs 3a/ad B 00JIaCTU OKPY)KAIOLIEH cpebl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU X BO3MOKHBIX IOCIEACTBUI ISl OKPYKAOLIEN CPEJIbI.

I{eHHOCTH HAyYHOTO ITO3HAHMUSL:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHON MPAKTUKU, IOHUMaHUEM MaTeMaTHYeCKOW HayKu Kak chepsl
YEJI0BEYECKOU JIEATEIBHOCTH, ITANOB €€ Pa3BUTHUs M 3HAYMMOCTH Ul Pa3BUTUS LIMBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKHU U MATEMATUYECKOM KYJIbTYpOM KaK CPEICTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IPOEKTHYIO U UCCIEA0BATEIBCKYIO NEATEIBHOCTh UHAUBUYAIBHO
U B IpyIIeE.

METal'lpeJIMeTH])Ie Pe3yJdbTaThbl

MertanpeameTHble pe3yabTaThl OCBOSHHS MPOrpaMMbl y4eOHOTo mpeamera «MatemMaTukar
XapakTepU3YIOTCS  OBJAJICHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
YHUBEPCANbHBIMU —~ KOMMYHUKAMUSHLIMU — OCUCMEUAMU,  YHUBEPCANbHBIMU — PecyNamUEHbIMU
OelicmeusmMu.

1) Vuueepcanvrvie noznasamenvhsie Oelicmeus, obecneyusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYeccos oOyyarowuxcs (oceoenue mMemooos NOZHAHUS OKPYIHCAIOue20 Mupa;
npUMeHeHue 102UiecKUX, UCC1e008amenbCKux onepayull, yMeHul pabomams ¢ ungopmayue).

ba3oBeie 1OrHuecKue NeUCTBU:
® BBUIBIITH M XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
NOHATHH, OTHOLIEHUH MEXAy MOHATUAMH; (HOPMYITHUpPOBATH OIpENENICHUs MOHITUI;
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCH(PUKAIUU, OCHOBAHUS 1Js1 00001IeHUs
U CpaBHEHHUS, KPUTEPHUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATh, (POPMYTUpPOBaTh U MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U O0IINE; YCIOBHBIE;
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BBISBIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEUNs B (paKTax,
JAHHBIX, HAOMIONEHUSAX W YTBEPKACHUAX; IpelaraTb KPUTEpUU [Js BBIABICHMS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieN1aTh BBIBOJbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M MHJYKTHBHBIX
YMO3aKJIIO4YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIIBHO JJOKA3aTEIbCTBA MATEMAaTUUECKUX YTBEPKAECHUH (IpsiMble
U OT TMPOTUBHOIO), BBICTpauBaTb AapryMEHTAlMIO, NPUBOJUTH IPUMEPbHl U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

BBIOMpATh CIOCOO pemieHus: y4eOHOM 3aaaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB
peleHys, BbIOUpaTh Hanbosiee NOAXOAAUIMNA ¢ Y4ETOM CaMOCTOSATENIBHO BbIAEIEHHBIX
KPUTEPHUEB).

bazoBrie nccaegoBaTenbcKue ASHCTBUS:

UCIIONIb30BAaTh  BOMPOCHI ~ KaK  HCCIIEJOBATENbCKUA  MHCTPYMEHT  IO3HAHUS;
dbopMyIUpOBaTh BOIIPOCHI, PUKCUPYIOIIUE MPOTHBOPEYHE, MPOOIEMYy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO IO3HUIIHIO,
MHEHHUE;

MMpOBOAUTL CaMOCTOATCIBHO CHJIaHI/IpOBaHHBH\/JI OKCIICPUMCHT, HCCICAOBAHHUC II0
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, sBIEHHS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OObEKTaMH, SBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENIbHO  (OpMYyTUpOBaTh 000OIIEHUS ¥  BBIBOABI IO  pe3ysbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, UCCIEAOBaHMs, OIEHUBATh JOCTOBEPHOCTh IMOITYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUI;

IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, 4 TAKIKC BbIABUTaTh NPCAIIOJIOKCHHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pa6ota ¢ nuadopmanueii:

BBIABJIATH Z[e(l)I/IIII/ITI)I I/IH(l)OpMaLII/II/I, JaHHBIX, HCO6XOI{I/IMI)IX IJI1 OTBETA HAa BOIIPOC U
JUIs PeLIeHUs 3aj1au;

BI)I6I/IpaTB I/IH(i)OpMaHI/IIO U3 HWCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAJIU3UPOBATD,
CHUCTEMaTU3UPOBaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBIICHHUS],

CTPYKTYpUPOBaTh HMH(OpMAIUIO, TMPEACTaBIATh €€ B  pasiuyHbX (opMax,
WTIOCTPUPOBATH TpapUuecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUIM.

2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcnedusarom coopmupo8aHHoOCmb
COUUAJIbHBIX HABbLIKOB 06)/"[6”01/[41/[)(0}1.
Oo61enue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CY)KJIEHHSI B COOTBETCTBUU C YCIOBUSIMHU U LEIAMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MIACbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PELIEHUs 3aa4l, KOMMEHTHPOBATh
MIOJIyYEHHBIA pE3yibTarT;

B X0/ 00OCYXJIEHHsI 331aBaTh BOIPOCHI IO CYLIECTBY O0CYX/1aeMON TE€MBI, IPOOIIEMBI,
pelraeMou 3a1a4u, BEICKAa3bIBaTh UJIEH, HALIEJICHHBIE HA IIOUCK PELICHUS; COIIOCTABIIATh
CBOU CYXJIEHUS C CY)KICHUAMH JPYIHX YYaCTHUKOB JTUAJIora, 0OHApYKUBATh pa3Iuune
U CXOJCTBO MO3MIMNA; B KOPpeKTHOH (opme (QopMyaupoBaTh pa3HOINIACUs, CBOU
BO3PaKEHNUS,
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MNPCACTABJIATh PE3YJIbTAThl PCIICHUA 3aa4r, SKCIICPUMCHTA, UCCICIOBAHNUA, ITPOCKTA,
CaMOCTOATENIFHO BHIOMpATh ()OpMAT BBICTYIUICHHS C y4ETOM 3a/ad NPE3CHTAlud U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ UHAUBUAYAILHON paboThI mpr
peleHnr y4eOHBIX 3a]a4; MPUHUMAThH 111 COBMECTHOU ACSITENbHOCTH, TNIAHUPOBAThH
OpraHu3allii0 COBMECTHOM pabOThI, paclpenenisaTh BHIbI paboT, JOrOBapHBATHCS,
00CYX/1aTh TPOIIECC U PE3YNIbTAT pabOThI; 0000IIAaTh MHEHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX opMax padboThl (00CykaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYPMBI» U UHBIE); BBIMIOJHATH CBOIO YaCTh pa0OTHI M KOOPAMHUPOBATH CBOM JICHCTBUS
C IPYTUMHU YJICHAMH KOMAaH]IbI; OIICHUBATh KAY€CTBO CBOCTO BKJIAJa B OOIIUN MPOTYKT
0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOCHCTBHSIL.

3) Vuueepcanvnoie pecynamuenuvie oeticmausi, 06ecneuusarom Gopmuposanue CMvlClo8blxX
YCMAHOBOK U ICUSHEHHBIX HABIKOG TUYHOCTIU.

Camoopranuszanus:

COCTaBJIATh IUIAH, aIFOPUTM pELICHUS 3a/Jayd, BHIOMpATh CIOCOO peuieHusl ¢ y4ETOM
UMCIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHThI PEHICHUH ¢ y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTpOJIb:

BJIQJIETh HABBIKAMHU II03HABATENBHOM peIeKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI M MBICIUTENbHBIX IPOLIECCOB, HX PEe3yJlbTaTOB; BIAAETh CHOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUICHUs MaTeMaTHYecKON
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTbH IPU PELIEHUU 33aul, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAMIEHHBIX
OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJbTaTa IeId W YCIOBHUSAM, OOBICHITH MPUUHHBI
JOCTUKEHUSI WIM HEIOCTHKEHUS pPEe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

IIpenmeTHble pe3yJIbTaThI

OcBoenue yueOHOTO Kypca «Anredpa ¥ Hayajla MaTeMaTHYECKOTO aHalii3ay» Ha YPOBHE
cpenHero odmero oOpa3zoBaHus JOHKHO 00ecreunBaTh JOCTHIKEHUE CIEIYIOMINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

10 kiaace

Yucaa 1 BLIYMCTIEHUS

OnepupoBaTh MOHATHSIMH: PAlMOHATBLHOE U JEHCTBUTEIBHOE YHWCIIO, OOBIKHOBEHHAS M
JeCATUYHAS IPOOB, TPOLICHTHI.

BrimonusaTe apupMeTHIecKre onepamyy ¢ palioOHAILHBIME U JeHCTBUTELHBIMU YHCIAMH.

Boimonuate mpuOAMKEHHBIE BBIYMCICHUS, WCIONB3YS MpaBUiIa OKPYIJICHHsS, eNaTh
MPUKUIKY U OLEHKY pE3yJIbTaTa BIYUCICHUM.

OrnepupoBaTh MOHATHUSAMH: CTETICHH C IEJIBIM TOKa3aTejeM; CTaHaapTHas ¢opma 3amucu
JNEHCTBUTENFHOTO YHCTIa, KOPEHb HATYpPaJIbHON CTENEeHM; HMCIOJNb30BAaTh MOAXOASIIYI0 (HOpMy
3aIIMCH IEUCTBUTENIBHBIX YUCE ISl PEILIEHUS PAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHbIX.
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OnepupoBaTh NOHATHAMH: CUHYC, KOCHHYC ¥ TAaHT'€HC IIPOU3BOJIBHOTO yIJia; UCIOJIb30BaTh
3aIrch MPOU3BOJIBHOTO YIJia Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHusI 1 HEPaBEeHCTBA

OnepupoBaTh MOHATUAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJIO€, PALMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

Bomonuaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BrimonusaTe npeoOpa3oBaHusl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
penaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHHsI U HEpABEHCTBA JUIsl PELICHUS] MaTeMaTUYEeCKUX 3a/ad U 33134 U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE anreOpbl, COCTaBJISATh BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA [0 YCIOBHUIO 33Jlayd, MCCIEAOBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKUUH U rPpapuKu

OnepupoBaTh NOHATUAME: PYHKIHS, CIOCOOBI 3aAaHusl PYHKINHU, 00JIaCTh ONPEAETICHUS U
MHO>KECTBO 3HaUeHUN (QYHKIUY, rpa@uK GHyHKIMH, B3aUMHO 0OpaTHbIE (PYyHKITHH.

OnepupoBaTh NOHATHIMHU: YETHOCTD M HEUETHOCTD PYHKIIUH, HYIIN (DYHKIIUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonws3oBath rpaduku QyHKIUN A peLICHUS YPaBHEHHIA.

Crtpouth ¥ yMTaTh rpa@uKu JUHEHHOW (QYHKIMH, KBAAPATUUYHON (PYHKIIMH, CTENEHHON
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnons3oBate rpaduku GyHKIUH IS MCCICIOBAHUS IMPOIECCOB M 3aBHCHMOCTEH TIpU
pellleHnHr 3aJa4 U3 APYruxX Y4eOHBIX MPEIMETOB U PeajbHOW XU3HU; BBIpaXKaTh (opMylaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauyana mareMaTH4ecKkoro aHajimsa

OnepupoBaTh MOHATUSMH: IOCIEIOBATEIBHOCTD, apu(METHUECKasi U TEOMETPHUYECKast
IIPOrPECCUH.

OnepupoBaTh NOHATHAMU: OECKOHEYHO yOBIBaIOIIasi FeOMeTpUYecKasi MpOrpeccusi, cymma
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON ITPOrPECCUH.

3a/1aBaTh OCIEI0BATENIBHOCTH PA3IMYHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M IPOrPECCHI AJI PELIECHUs pPEeabHbIX
3a/1a4 NPUKJIAAHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATHUSAMHU: MHOXECTBO, ONIE€paIK HaJl MHOXKECTBaMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMCaHUs PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEEICHUE, TEOpEMA, CIEACTBUE, JOKA3aTEIbCTBO.

11 kiaace

Yuciia 1 BLIYUCICHUSA
OnepupoBaTh MOHATHSAMH: HATypalbHOE, II€JI0€ YHCJIO; WCIOJb30BaTh IPU3HAKU
JIETMMOCTH LEJIBIX YUCEN, PA3JI0KEHUE YUCIIA HA TPOCTHIE MHOMKUTEIH JJISl PEIICHUS 3a1a4.
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OnepupoBaTh NOHATHEM: CTENEHb C PALIMOHATIBHBIM ITOKA3aTEJIEM.

OnepupoBaTh MOHATUAMH: JIoTapu(M YUCIIA, TECATUYHBIC U HATYPaJIbHbBIC JIOTapU(MBIL.

YpaBHeHusI 1 HEPaBEeHCTBA

[IpumeHsTh CBOWCTBAa CTENEHH JJsi MPeoOpa3oBaHUs BBIPAKEHUH; OMNEPUPOBATH
MOHATUSAMU: [T0KA3aTEIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YpaBHEHUH U HEPABEHCTB.

Bremonuate mpeoOpa3oBaHusi BBIPAKEHHUH, COAEpXAIIUX JIOrapu(pMbl; OINEPUPOBATH
HNOHATUSIMM: JIoTapu(PMHUUECKOE YpaBHEHHME W HEPaBEHCTBO; peUlaTb OCHOBHbBIE THIIbI
jgorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTs penienust npocTednxX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ pelIeHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHUM JIJIS1 PELICHUS] IPAKTUYECKUX 3aa4.

Haxonutp pemeHust npocTeMInX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB.

MogenupoBaTh peaqbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTABISATH BBIPAKCHHS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33Ja4M, UCCIIEI0BATh OCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM arrapaTa anreOpsbl.

DyHKIUHN U ITpagUKH

OnepupoBaTh MOHATUSAMHU: TepuoanYecKass (QYHKIUS, MPOMEKYTKM MOHOTOHHOCTU
GYHKIMHM, TOYKU 3KCTpeMyMma (YHKIIMH, HauOoJblllee W HAaUMEHbIIee 3HaYeHUs (YHKIUU Ha
MIPOMEKYTKE; UCIIOJIb30BATh UX IS KCCIeI0BaHus YHKIINH, 3aIaHHOM rpaduKoMm.

OnepupoBaTh  MOHATHAMHU:  TrpadUKA  [OKA3aTEIbHOW,  JIOTAPUPMHUYECKOH U
TPUTOHOMETPHUYECKUX (PYHKIHI; N300pakaTh X Ha KOOPIUHATHOM IUIOCKOCTH U HMCIOJIB30BAThH
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJHWHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX ypaBHEHUI.

Hcnons3oBarh rpaduku QYHKIMH I UCCICTOBAHMS TPOIECCOB M 3aBHUCHMOCTEH W3
JPYTUX y4eOHBIX AUCHUILIUH.

Havana maTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh NOHATHIMU: HETIpEPbIBHAS (PYHKIINS; TPOU3BOIHAS (PYHKIIMH; UCIIOJIb30BATh
reOMEeTPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM AJIs PELIeHUs 3a1au.

HaxonuTh mpou3BOJIHBIE 31E€MEHTAPHBIX (YHKUMH, BBIUUCIATH IMPOU3BOJIHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnonp30BaTh MPOU3BOJAHYIO ISl UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEOBAHUS K IOCTPOEHUIO I'paKOB.

Hcnonp30BaTh NMPOU3BOAHYIO I HAXOXKJIEHUS HAWIYYILIEro PEIICHHs B IPHUKIAIHBIX, B
TOM YHCJIE COLIMAIBHO-DKOHOMMYECKHX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

HaxonuThe nmepBooOpasHble 3J€MEHTAapHbIX (DYHKIUI; BBIYMCIATH UHTErpal mno Gopmyie
Herorona—Jleitbnuna.

Pemarp npukiagHble 3a1a4i, B TOM YKCJIE COLMAIbHO-3KOHOMHMYECKOTO U (PU3UYECKOIrO
Xapakrepa, CpeICTBaMH MATEMATHYECKOT0 aHAJIN3a.



JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

TemaTHuyeckoe NVIAHUPOBAHUE

10 kiace
Konu4yecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
n/n NPOrpamMMbl Bcero Kontpoarubie o0pa3oBaTe/bHbIE PeCypChl
padoThI
MHokecTBa palMOHAIIbHBIX U
1 JEHCTBUTEIBHBIX uncen. PanmonaibHbie 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuu ¥ rpaguku. CTeneHsb ¢ 1eabM 6
IIOKa3aTeseM
3 Apudmernaeckuii KOpeHb N—0ii CTETICHU. 18 1
HppannonaibHble ypaBHEHUs U HEPABEHCTBA
DopMyiibl
4 TpUroHOMETpHH. T pUroHOMeTpuyecKre 22 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U IPOTPECCUH 5
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 3 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.

11 kaacc
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB M TeM JuaexkTpoHHbIe (HU(pOBbHIE)
n/n NpOrpamMmbl Bcero Konrpoarkre o0pa3oBaTe/bHbIe pecypchl
padoThI
CreneHp ¢ palioHAILHBIM TI0Ka3aTeNIeM.
1 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 12 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIHUS.
2 Jlorapudmuueckue ypaBHEHUS U 12
HEPaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEPaBEHCTBA
4 [IpousBonnas. [Ipumenenue npon3BoaHON 23 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHIA 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 19 9
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

JOKYMEHT NOANUCAH 3JEKTPOHHOU NOANUCHIO

A HOAJIMHHOCTD JOKYMEHTA NOATBEPXK/IEHA.
w MHNPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MOAIMUCH




JIOKYMEHT NOAMMCAaH 3JIEKTPOHHOU MOMUCHIO.
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