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MNOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpeAHEero oO0Iliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAaHHH, MPEIbIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHMIO, U
TPagUIMi POCCHIICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIICUMBACT OBIAICHHE
KIIFOYEBBIMU KOMIIETCHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYarOIIUXCS.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOTO aHAIHM3a» SIBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIBbHYIO 0a3y JUis HM3y4eHHUS BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C JAPYroi
CTOPOHBI, (OPMHUpPYET JIOTHYECKOe U aOCTPaKTHOE MBIIUICHHE YYalluxXcsi Ha YpOBHE,
HEOOXOIMMOM JIJIs OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca y4Yalluecs OBJIAJeBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KoTOpas GopMyIMpyeT CBOU TOCTHKEHHS B MaTeMaTHUeCKOH (opme.

Kypc anreOpsl 1 Havan MareMaTH4ecKOro aHaIn3a 3aKJIaJAbIBA€T OCHOBY JUIS YCIELIHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, ITIOHUMaHUs1 OCHOBHBIX TeHI[eHIlI/If/'I 3KOHOMHKH
U OOUIEeCTBEHHOW JKW3HHW, TIO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOIBb30BAaTh MX B MOBCEIHEBHOH KM3HH. B Toxe
BpeMs OBIIaJicHHE aOCTPaKTHBIMU M JIOTHYECKH CTPOTMMH MaTeMaTH4eCKUMH KOHCTPYKLIUSMH
pasBUBACT YMCHUC HaAXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKIACHUA,
HCIIOJIb30BaTh 0000IlIeHne W KOHKpETH3aluio, abcTparupoBaHME W aHAJIOTHIO, (OpMHUpPYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadall MaTeMaTU4ecKoro
aHaju3a B CTaplieil MIKOJe ydaliuecs MOJYy4aroT HOBBIM ONBIT PEIIeHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKMX  MOJENeH  pealbHbIX CHTyallud W
HHTEpHpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTEH B MpPUPOJE, HAYKE M B HCKYCCTBE, C BBIJAIOLUIMMHUCA MaTeMaTHUYECKHUMHU
OTKPBITUSIMH U UX aBTOPAMH.

Kpr O6J'IaI[a€T 3HAYUTCJIIBHBIM BOCIIUTATCIIbHBIM ITIOTCHIIAJIOM, KOTOpI)II\/JI PCAIN3YCTCA KaK
Yyepe3 y4eOHbII MaTepual, ClIoCOOCTBYIONIMK (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneun(puky ydeOHOW IesTeIbHOCTH, TpeOyloIleld CaMOCTOSATENBbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIBHON KOHIEHTPAllMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3ynbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajlaM MaTEeMaTUYeCKOro aHalM3a JICXKHUT
JeSTeIbHOCTHBIN PUHIUI O0yYEHUSI.

CrpykTrypa Kypca «Anredpa 1 Hagajga MaTeMaTHYECKOTO aHAIN3a» BKIIIOUAET CIICAYIOIINE
coJiepKaTelbHO-MeTOAuYecKue JUHUU: «Yucna u BbeUMCHCHUSA», «DYHKIUUM U TpaduKmny,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTnyeckoro aHanamnszay, «MHOXECTBA U JIOTHKa».
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUU HU3YYAlOTCA Ha IMPOTSXKCHUU ABYX JICT
o0y4YeHHsI B cTaplieid IIKOJIe, eCTECTBEHHO MOMOJHSIS IPYT Apyra M TOCTETIEHHO HACHIIIAsCh
HOBBIMH TEMaMH U pa3zienamu. JJaHHBIN Kypc SBISETCS MHTETPATUBHBIM, TOCKOJIBKY OObEIUHSET
B cebe cojepKaHue HECKOJbKHX MaTeMaTHMYeCKUX JUCLUIUIMH: auredpa, TPUTOHOMETPHS,



MaTeMaTUYECKUI aHaJIn3, TEOpUsI MHOXKECTB U Ap. [Io Mepe Toro kak yyamuecs OBJIaJI€BAOT BCE
Oonee IMPOKMM MATEMAaTHYECKUM allapaToM, Yy HHX IOCJIeI0BaTeNbHO (opMmupyercs u
COBEPULIEHCTBYETCSI YMEHHE CTPOUTh MaTEMaTUYECKYIO MOJIENb PEaIbHONW CUTyalluH, IPUMEHATh
3HaHUS, MOJYYEeHHbIE B Kypce «Aurebpa M Hayana MaTeMaTUYecKOro aHaIW3ay, Ui PeUIeHHs
CaMOCTOSITENIbHO C(OPMYJIIMPOBAHHOW MaTeMaTH4eCKOW 3ajaud, a 3aTeM HHTEPIpPETHPOBATh
IIOJIyYEHHBIN pe3yibTarT.

ConepxaTenpHO-MeTOANYEeCKast TUHUSA «HKca u BBIYUCICHUS» 3aBepiIacT (OPMUPOBAHNE
HABBIKOB MCIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOPOE ObLI0 HA4aTO B OCHOBHOM 1Ikoje. B
cTapuieil mkosie oco0oe BHUMaHHUE yjensercs (OPMUPOBAHHMIO MPOYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKIIIOYAIONIUX B ce0s MCIOIB30BAaHHE PA3IMYHBIX (OPM 3aMUCH JACHCTBUTEIHLHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATh ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pe3ynpraT. OOyuyaromuecs: MOMY4alOT HAaBBIKW HPUOMMKEHHBIX BBIYUCICHUHN, BBIOJIHEHUS
NEHCTBUI ¢ YKCliaMu, 3allUCaHHBIMHU B CTaHAAPTHOW (opMe, UCTIOIb30BaHUS MaTeMaTHUYECKUX
KOHCTaHT, OLICHUBAHUSI YUCIIOBBIX BbIPAKEHUM.

JIunus «YpaBHEHUS M HEPABEHCTBA» pEaIM3yeTCsl Ha MPOTSLDKEHWH BCEro OOY4EeHUS B
CTaplled WIKOJE, MOCKOJbKY B KaXJOM paszJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOIIUX 3aAa4. OOy4aromuecs: OBIaJeBalOT Pa3IMYHBIMU METOIaMHU PEUICHHS LIEIbIX,
palMoHATBFHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [losydueHHble yMEHUSI NCIOJIB3YIOTCS IPU UCCIIEIOBAHUN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIICHUH MPHUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXXICHHE
HauOOJBIINX U HAMMEHBIIUX 3HaYeHUi GyHKiuu. [lanHas comepkareiabHas TUHUS BKIIOYAET B
ce0st Takke (POpMUPOBAHNE YMEHUHN BBITIOTHSITH pacu€Thl 10 (opMyiiaM, peodpa3zoBaHus LEIbIX,
palroOHATBHBIX, UPPAMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKCHUHM, a TAK)KE BBIPAKCHUM,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wuzydeHHro anreOpanyeckoro Marepuana
MPOUCXOIUT JalIbHEHIIee Pa3BUTHE aJITOPUTMUYECKOTO U aOCTPAKTHOTO MBINIICHHS YUaIUXCs,
(GopMUpPYIOTCS HaBBIKM JEIYKTHUBHBIX pPAacCyXKJI€HUH, paboThl C CHUMBOJIBHBIMH (opMamy,
MPEJICTaBICHNS] 3aKOHOMEPHOCTE U 3aBHCHUMOCTEH B BHJIE€ PaBEHCTB M HEpaBeHCTB. Airedpa
npeniaraeT 3G HEeKTUBHBIE HHCTPYMEHTHI JJIs PEUICHHS MMPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxarenpHo-MeToAnYecKass TUHUS «DyHKIMU U IpadUKU» TECHO MEpeIuieTaeTcs ¢
JpYTMMHU JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33J1a€T MOCIIEJ0BATEIbHOCTD U3YUEHUs
Mmarepuaia. M3ydeHue cTeneHHOH, moKa3aTeabHOM, Jorapu(MUIEeCKO U TPUTOHOMETPUYECKUX
GbyHKIMI, UX CBOMCTB U TrpadHKOB, UCMOIB30BaHNE (PYHKIMHA A pElIeHHs 3a1ad U3 APYTUX
y4eOHBIX PEIMETOB U PEATLHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHaJIN30M, TaK U
C pellieHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHKE yaenseTcs: GOpMUPOBAHUIO
YMEHHsI BBIpaKaTh (POpMyTaMU 3aBUCUMOCTH MEX]Y Pa3IMYHBIMH BEJIMYWHAMH, MCCIEIO0BAThH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuan 3Toi coaepikaTeabHONU TUHUH HalleleH
Ha pa3BUTHE YMEHHUH M HaBBIKOB, MO3BOJISIOIIUX BhIPAXKaTh 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
paznmuyHON (popme: aHATMTHYECKOH, Tpadudeckoil U cioBecHOU. Ero m3ydeHune crmocoOCTByeT
Pa3sBUTHIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOIIEHHI0 M KOHKPETH3AIHH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopnepxarenpHas 1uHuA «Hayana maTeMaTnyeckoro aHajan3a» MO3BOJISET CYLIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00y4YaromuMcs, Y
KOTOPBIX MOSIBISETCS] BO3MOKHOCTh UCCIIEZIOBATh M CTPOUTH Ipadukul (YHKIUHN, OIPEAETATh UX
HauOOJbIIINE U HAUMEHbBINNE 3HAUCHUS, BRIYUCIATH IUTOMAAN GUTYp U OOBEMBI TeJ, HAXOAUTH
CKOPOCTHM U YCKOpeHHsI mpoueccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBAeT HOBBIE



BO3MOXHOCTH IIOCTPOEHUS MAaTEeMAaTUYECKUX MOJeNIell pealbHbIX CHUTYyalluid, HaxXOXKAECHUs
HAaWIy4llero penleHHsl B IPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHMYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBaMHM MaTEMaTH4YECKOTO aHalIn3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO,
(opMabHO-JIOTNYECKOI0 U KPEaTUBHOI'O MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TeXHHMKe M HcKyccTBe. OOyuwarouiyecs y3HaKOT O
BBIJIAIOIMXCS PE3YJIbTaTaX, [OJIYYEHHBIX B X0/1€ Pa3BUTHs MaTEMaTUKHU KaK HAyKH, U UX aBTOpax.

CopnepxarenpHO-MeTOAUYECKAs TUHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM ITIOCBSIIIEHA
3JIEMEHTaM TEOPUH MHOXKECTB. TeopeTHKO-MHOKECTBEHHBIE ITPEICTABICHHSI IPOHU3BIBAIOT BECH
KypC IIKOJBbHON MaTeMaTHKM U IpelaraloT Haubosiee YHUBEPCAIbHBIM A3BIK, 00bEIUHIIOIINI
BCE paszeibl MaTeMAaTUKUM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HblE MAaTEMaTUYECKUE
JUCLMIUIMHBL B eauHoe 1enoe. Iloaromy BaXHO 1aTh BO3MOXHOCTh HIKOJBHUKY IOHMMATh
TEOPETUKO-MHOXKECTBEHHbBIN S3bIK COBPEMEHHOW MaTeMAaTUKU M HCHOJIb30BaTh €ro Jyis
BBIPQ)KEHUS CBOMX MBICIIEH.

B kypce «AnreOpa u Hadajga MaTeMaTUYECKOr0 aHaJIM3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE NMPHU3BAaHBI CPOPMHUPOBATH HABBIKM TTOCTPOCHUS
MoJiesiell pealibHbIX CUTYallui, UCCIIEOBaHUS 3TUX MOJIENEN C MOMOUIbIO anmnapaTa ajareopsl u
MaTeMaTHYECKOr0 aHaJIW3a W HMHTEPIPETAlUU IOJIYYEHHBIX pe3yJabTaToB. Takue 3aJaHus
BIJIETEHbl B KaXXIbli M3 Pa3AeNOB IPOrpaMMbl, MOCKOJIBKY BECh MaTepual Kypca IIMPOKO
UCIIOJIb3YETCS JJIsl pEeLIeHUs IPUKIAIHBIX 3a1a4. [Ipu pemeHnn peanbHbIX NPaKTUYECKUX 3adau
yyalidecss — pa3BUBAalOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BAaTh AHAIOTUIO, 0000IIaTh M KOHKPETH3UPOBATH IPOOIEMY.
JlesTenpbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB PEUICHUS TNPHUKIATHBIX 3a7ad OpPTaHU3yeTCs B
npolecce U3y4eHus BCEX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOrO aHAIu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yue6GHOM miaHe Ha U3yueHue Kypca ajlreOpbl M Hayall MAaTeMaTUYeCKOro aHalin3a Ha 0a30BOM
ypoBHE oTBOJIUTCA 2 yaca B Henento B 10 knacce u 3 vaca B Henento B 11 kiacce, Bcero 3a /iBa
roja o0yuenust — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ paUMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
orepanuu ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOnmx€HHbIE BBIYMCICHUS, IPaBUIA OKPYIJIEHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokazareneMm. CranznaptHas (gopma 3amucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTuyecKkuMu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHHs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUUECKHE
(bopMyIIBL.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHre HepaBeHCTBa. MeTo NHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

ITpuMmeHeHrEe ypaBHEHMIM M HEPABEHCTB K PELIEHUI0 MATEMaTHYECKHX 3a1ad W 3ajad U3
pa3InYHbIX 00JIacTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

@yHK1Ms, criocoOsl 3ananus GpyHkuuu. ['padpux pynkunu. Bzaumuo oOpatHble QyHKIIMH.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pynkuuu. Hynu ¢ynkuuu. [Ipomexytku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIUMSI ¢ HaTypaJbHBIM W IIENbIM Moka3arenem. E€ cBoiicTBa u rpaduxk.
CaoiicTBa U rpaguK KOpHs N-0M CTENEHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YKCIIOBOTO apryMEHTA.

Hayana maTemMaTHuecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHHsl  IociiefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO YOBIBAIOIIEH reoMeTpHUECKON MpPOTrpecCUu.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu Ui PEIICHMS PEeabHBIX 3a4ad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa M JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrrapara Jis1 ONHMCaHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHaILHBIM Moka3areneM. CBOWMCTBa CTEIICHH.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(MBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. Perenue npukiagHbIX 3a4ad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnyeckue  Qynkuuu. I[IpomMekyTku MOHOTOHHOCTH  (YHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Ucnonp3zoBanue rpadukoB (QyHKIUN O HCCIEIOBAaHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomeTpruyueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHONW CYMMBI,
IPOM3BEACHUS M YACTHOTO (DYHKIIMH.

[TprMeHeHne MPOU3BOAHOM K HCCIET0BaHUIO (PYHKIIMH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNs (PyHKIMU Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, JAJIs ONpeaesieH|s] CKOPOCTH MpoIiecca, 3alaHHOro (opMysIoi Hiu rpadukom.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

Wuterpan, ero reomeTpuyeckuid M (¢uU3MYECKUl cMbICI. Bblunmcienue MHTErpana Imo
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHUS MpOrpamMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEePU3YIOTCA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOr0 OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBJICHUH, HpPOLEAYp TI'pa)kJIaHCKOro oOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTnueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KIaHCKON NAEHTUYHOCTH, YBaKEHUS K IIPOILJIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTE€MaTUKOB U POCCUICKOM MAaTeMAaTHYECKOW LIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUU B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4eCcKoe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO YMEHHUS MPUMEHSATh MaTeMaTH4YecKHe 3HaHUs B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHMe, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHITUAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodhecCuOHATBFHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBHIOOp Oynyliei npodeccuu u pearu3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
camM000pa30BaHuIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7]a4 MaTeMaTHUeCKON HalpaBIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO HKOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHX NPOLECCOB HA COCTOSHHE NPHUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpueHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUN Ui PEeLIeHUs 3a/ad B 00JIACTU OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO NTO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIN3ALUY;
OBJIQJICHUEM S13bIKOM MAaTEMATUKHU U MATEMaTUYECKOMN KyIbTYpOIl KaK CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh MHAUBUIYAIBHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertarnpeMeTHbIE pe3yabTaThl OCBOCHUS IPOTrPaMMBI YUeOHOTO mpeamMeTa «MareMaTHKay
XapaKTepU3yIOTCS  OBJAJCHUEM  YHUBEPCAJIbHBIMH  HO3HAGAMENbHBLIMU  OeliCeUsMU,
VHUBEPCANILHBIMU — KOMMYHUKAMMUBHBIMU — OeliCEUAMU,  YHUBEPCATbHLIMU — pPecyIsimUSHbIMU
OelicmeusmMu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00y yaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIBISITH M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKU MATEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYXKIEHUS: YTBEpAUTEIbHBIC U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX; MpenjaraTb KPUTEPUU ISl BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIIONH30BAaHHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTpPAUBATh AapPTyMEHTAIMIO, MPHBOAWTH TPUMEPH U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOIBI;

e BbIOMpaTh cnoco® pemieHHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pemieHusi, BEIOMpaTh HanOoJee MOIXOMSIINN ¢ y4ETOM CaMOCTOSITEIbHO BBIJEIICHHBIX
KPUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBU:

® UCMOJb30BATh  BONPOCHI  KAaK  HCCIEAOBAaTENbCKUH  HMHCTPYMEHT  IO3HAHUS;
(dopMynHpoBaTh BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEYHE, MPOOIeMy, YCTaHABIUBATD
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APrYMEHTHUPOBATH CBOIO IO3ULHUIO,
MHEHHE;

® [POBOJUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJIEHHS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEN MEXAY 00bEeKTaMU, IBICHUSIMHU, POLIECCAMU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHMS, UCCIIEIOBAaHUs, OLEHUBATh JTOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH HHPOPMALIUK, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OPMAILUIO, MpEACTaBIATh €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 337aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, POOIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUST; COMTOCTABISTh
CBOHU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pa3indne
U CXOJICTBO MO3UIMI; B KOPPEeKTHOH ¢(opme (opmynnpoBaTh pa3HOINIACHsl, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e TIOHMMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAHHON U MHMBHIyaTbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTbh BHIbl paboT, JOroBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHHUS HECKOJIBKHX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALINU.



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI H MBICIUTENBHBIX IPOLECCOB, WX PE3YJIbTAaTOB; BIANETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yibTaTa pPEUICHUS MaTeMaTHYeCKON
3a]a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPH PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIH M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa W Havaisa MaTeMaTHYECKOTO aHajIN3a» Ha YPOBHE
cpeaHero oduiero oopa3zoBaHus JOHKHO 00ECIeUrBaTh JOCTHKEHHE CIETYIOIINX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTAaTOB:

10 KJIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTh HNOHATUSAMM: PALMOHAIBHOE U JIEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAs U
JeCATUYHAsL APOOB, MPOLIEHTEHI.

BrImonHATE apudMeTnieckne onepanyy ¢ paiiioHATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMU.

BbinonHATe npuOIMKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeJaTh
NPUKHUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUH.

OnepupoBaTh HMOHSATHSIMH: CTEIIEHb C IENBIM TIOKa3aTeleM; cTaHaapTHas (Gopma 3ammucu
NEMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOW CTENEHH; MCIIOJIb30BaTh MOAXOJSIIYIO (OpMYy
3aMMCH JIeHCTBUTENBHBIX YMCEN /IS peIIeH s MPaKTHUECKUX 3aj1ay M MPeJICTaBICHHS JaHHbIX.

OnepupoBaTb NOHATUSMH: CHHYC, KOCUHYC M TAHT€HC IPOU3BOJILHOTO YTJIa; UCTIOIb30BATh
3aIrCh MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUIECKHE (PYHKIINH.

YpaBHeHUSs] U HEPABEHCTBA

OnepupoBaTh MOHATHAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO; LIEJIOE, pallMOHAIBHOE,
UppalMOHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BremonaaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHYECKMX  BBIPAKEHUH W pemiaTth
TPUTOHOMETPHUYECKHIE YPAaBHEHHUSI.

BeinonHATe npeobpa3zoBaHus LIEJBIX, PAllMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelnaTb OCHOBHBIE THIIBI LEJIbIX, PAIIHOHAIBHBIX U UPPALMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

[TpuMeHSTh ypaBHEHHSI W HEPAaBEHCTBA UIS PEUICHUS MaTEeMaTHYECKUX 3a/1a4 W 3a7ad u3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

MogenupoBaTh peajbHble CHUTYyallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
yYpaBHEHMs, HEpaBEHCTBA [0 YCIOBHIO 3aJaud, MCCIEI0BATh IOCTPOCHHbIE MOJEIU C
UCTIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh NOHATUAME: (PYHKIIHS, CLIOCOOBI 331aHUs GYHKLUHU, 007IaCTh ONpeaesIeHHs U
MHOX€ECTBO 3HauUeHUH (QPyHKIMH, TpapuK QYHKIIMH, B3aUMHO 0OpaTHbIE (GYHKINU.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTD QYHKITNH, HYTH () YHKIIUHU, TPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 pELICHUs] yPaBHEHUH.

Ctpouth W 4yuTaTh rpa@uKu JUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIIMY C LEIbIM TOKa3aTEJIEM.

Hcnonws3oBate rpaduku GyHKIUN A UCCICIOBAHUS IMPOIECCOB M 3aBHCHUMOCTEH TpuU
peIIeHn 3a/a4 W3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW JXKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hayana maTemMaTH4yeckoro aHajaimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apu(METHUECKass U T'€OMETPHUYECKass
IIPOIPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUUYECcKas Mporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH reOMEeTPUUYECKON MTPOrPEeCcCUu.

3aaBaTh OCIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHil JJIsl pEeleHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs peallbHbIX IPOLIECCOB
U SIBJICHU, IPU PEILICHUU 3aa4 U3 JPYTUX y4eOHBIX MPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPEIETICHUE, TEOPEMA, CIIEICTBHUE, TOKA3aTEIIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MNOHATHSMM: HATypaJlbHOE, I1€J0€ YHUCIO; MCIONb30BaTh MpPHU3HAKU
JIEITMMOCTH LIEJIBIX YUCEIN, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUTEIM I PELICHUS 3a]1a4.

OnepupoBaTh NOHATUEM: CTENIEHD C PALIMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIA, TECATUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsITH CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSAMH: [TI0KA3aTEIIbHOE YPABHEHUE U HEPABEHCTBO; PELIATh OCHOBHBIEC TUIIBI [I0KA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAKEHUMN, COJEpKAlIMX JIOorapu(Mmbl; ONEpUpOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB.

Haxonuts penieHus NpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEWHBIX YPAaBHEHUHN U €€ PEIICHHE; UCIOJIb30BaTh
CHUCTEMY JINHEWHBIX YPAaBHEHM JUUIS PEIICHUS] IPAKTUYECKUX 3aa4.

Haxoauts perieHus npocTeNInX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUHN U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 3aJ]a4M, UCCIIEN0BATh IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu



OnepupoBaTh MNOHATUAMM: IepUOANYEcKas (QYHKIUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIllee U HAUMEHbIIee 3HA4eHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKOM.

OnepupoBaTb  MOHATUAMHU:  rpadUKH  IOKa3aTeIbHOM,  Jorapumuyeckod  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PeLICHUs] yPAaBHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHs] CUCTEMbI IMHEHHBIX YpaBHEHHH.

Hcnonb3oBate rpaguku (QyHKUMH A7 HCCIEIOBAHUS IPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX JUCHUIUINH.

Hauana maTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh NOHATUSAMU: HENpepbIBHAsI (PYHKIMS; IPOM3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUYECKUi ¥ (PU3HIECKUI CMBICII IPOM3BOIHON IS PELICHU 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHMHA, BBIYHACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO M MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATh PE3YyJIbTAThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOM3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-3KOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUUYECKUHA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxomute mepBooOpa3Hble dJeMEHTAapHBIX (PYHKIUI; BRIYUCIATH MHTETpal Mo (hopmyre
Herorona—Jleitbnuna.

Pemate npuknasHele 3a1a4d, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTIO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



Hean n3yvenuss Tem aaredpbl M Hauaj aHajau3a B 10 kiacce nmpeacTaBiieHbl B Ta01HIe

T'1aBa

He.]'[l/l H3YyYCHUA IVIaBbI

[ToBTOpeHue anreOpsl OCHOBHOM
LIKOJIBI

O0o0LMTh U CUCTEMATU3UPOBATh 3HAHUS M YMEHMS
yyaluiuxcs II0 OCHOBHBIM  BOIIpocaM  anreOpsl
OCHOBHO IIKOJIBI;

IIpoBecT NOATOTOBKY K AAJBHEUIIEMY H3YYEHUIO
anreOpsl 1 Havaut aHanu3a 10 kiacca.

Creneun C JIEUCTBUTEILHBIM

IIOKa3aTejIeM

O06o0uMTh W  CHCTEMAaTHU3UPOBATH
JEHCTBUTENBHBIX YUCIIAX;

3HaHUA 0

chOpMHUPOBATH MOHSATUE CTETICHH C JIEHCTBUTEIBHBIM
MOKa3aTeNeM;

Hay4YMTh PUMEHATHh ONpeAeTIeHUs apu(pMeTHIecKoro
KOpHA M CTENEHM, a TAaKXKe MX CBOMCTBA IIpH
BBIMIOJIHEHUM  BBIUMCIEHUH U 1peoOpa3oBaHUil
BBIPAKCHUI.

Crenennast GyHKIUSA

O600LITh M CUCTEMAaTU3UPOBATh U3BECTHBIE U3 Kypca
anreOpbl OCHOBHOM IIKOJIBI CBOKMCTBA (DYHKITNH;

U3YYUTh CBOMCTBA CTENEHHBIX (QYHKUUH W Hay4duTh
NPUMEHATh MX T[pPU  PEIICHUU YpaBHEHUH U
HEPABEHCTB;

c(hOopMHUPOBATH MTOHATHE PABHOCUIBHOCTH YPAaBHEHUH,
HEPABEHCTB, CUCTEM YPaBHEHHI U HEPABEHCTB.

[TokazarenbHast GyHKIMS

N3yuutsh cBOMCTBA MOKa3aTEIbHON (QYHKIINH;

Hayanb pfiiaTth IMOKAa3aTCJIbHBIC YpPaBHCHHUA U
HCPABCHCTBA, CUCTEMBbI ITOKA3aTCIIbHBIX ypaBHeHHﬁ.

Jlorapudmuueckas GyHKIUSA

CdopmupoBaTh NOHATHE JIOTaprpMa YUCIIA;

Hayunths mnpuMeHsATh CBOHCTBa Jorapu(mMoB IpH
pelIeHUN ypaBHEHHI;

N3yuuTh cBOMCTBA JOrapupmMuueckoi GyHKINH;

Hayuutp mnpuMeHATb €€ CBONCTBA IIPU PELICHUU
Jorapu(MUUECKUX ypaBHEHHUI U HEPABEHCTB.

Tpuronomerpuueckue GopmyIbl

C(I)OpMI/IpOBaTL MOHATHUA CUHYCA, KOCUHYCA, TAHT'CHCA,
KOTaHI'€HCa 4YHuCja,

Hayunts npuMeHsATh GOpPMYIIbI TPUTOHOMETPUH JUIS
BBIUHCIICHUS] TPUTOHOMETpUYECKUX  (QYHKIUH U
BBINOJIHEHUST NTPe0oOpa3oBaHUil TPUTOHOMETPUUECKUX
BBIPAKCHUII;




Hayuuth pemath mpocteime TPUroHOMETPUYECKHUE
ypaBHEeHHs Sin X=a, €0S X =a mpu a=1,-1,0.

Tpuronomerpuyeckue ypaBHEHUS

ChopmupoBaTh  yMeHUE  pemiaTb  OpocTeifiue
TPUTOHOMETPUUYECKUE YPaBHEHUS;

O3HaKOMUTb C HEKOTOPBIMH IIPUEMAMU PELICHUS
TPUTOHOMETPUYECKUX YPaBHEHUM.

3aKII0YUTEIBbHOE IIOBTOPEHUE
anreOpsl W Hayan a”ammza 10
KJjlacca

O600UMTh U CHUCTEMATH3UPOBATh 3HAHUS M YMECHHSA
yJammxcs 1o ajnredpe u Hayajgam aHanusa 10 kiacca;

IIpoBecTH NOArOTOBKY K IIPOBEACHUIO  MTOIOBOU
KOHTPOJIbHOM  paboThl MO TUIy KOHTPOJBHO-
n3MepuTesbHbIX MaTepuaios EI'D no matemaruke.

Kypc conep:kuT ciienyionue riaBbl

T'1aBa

CoaeprxaHue nporpaMmbl

[ToBTOpeHMEe anreOpbl OCHOBHOM
LIKOJIBI

Anrebpanueckue BblpakeHUs. JIMHelHble ypaBHEHMUS.
Cucrembl  ypaBHeHuH. YwucioBble HEpaBEHCTBA.
HepaBeHcTBa nepBoOil CTENEHU C OJHOM NMEPEMEHHOM.
Jluneitnas pynkuus. KBagparueie kopuu. KBagparusie
ypaBHeHus. KBanpatuunas ¢ynkuus. KsaapatHeie
HepaBeHcTBa. CBolictTBa U rpapukud  (QyHKIUH.
Apudmernueckass  mporpeccus.  ['eomerpuueckas
IIPOrpeccusl.

CremneHb C e CTBUTEIbHBIM
IIOKa3aTcjIeM

JeiictButensHple uucna. beckoHeyHo yObIBaromias
reoMeTpuueckas  mporpeccus.  ApudmMerudyeckuit
KOpeHb  HaTypaibHOM  cremeHu. CremeHp ¢
HaTypaJbHbIM U JE€HCTBUTEIBHBIM II0KA3aTEISIMU.

Crenennas GyHKIUSA

CrenenHas ¢yHKIHUs, ee cBOWcTBa U rpaduk. BzaumHo
oOpatHble ¢yHkuuu. Croxuble ¢yHKuuu. [IpoOHo-
nuHelHas (yHKIUsA. PaBHOCWIIBHBIE YpaBHEHUS W
HEPABEHCTBA. HppanmoHanpHble YPaBHEHUS.
WppanmonanbHble HEpaBeHCTBA.

[Toka3zarenbHas GyHKIUA

[TokazarenbHas (yHKLIUSA, €e CBOiicTBa M Tpaduk.
[ToxazarenbHbIE YpaBHEHHUS. [TokazarenbHble
HepaBeHCTBA. CHCTEMbI NIOKA3aTENbHBIX YPABHEHUN U
HEPABEHCTB.

Jlorapudmuueckast pyHKIHSL

Jlorapugmsl. CpoiictBa norapudmoB. [lecatnunsie u
HaTypasibHble Jorapupmel.  Dopmyna mepexoja.
Jlorapudmuueckas QyHKIUS, ee CBOWCTBA U rpaduk.
Jlorapudmuueckue ypaBHeHusa. Jlorapupmuyeckue




HEPaBEHCTBA.

Tpuronomerpuueckue GopMyIbl

Pannannas mepa yrna. IIoBopoT ToOuku BOKpYT Hadala
koopauHar. OmnpeneneHne CuHyca, KOCHHYca H
TaHINeHCa yIila. 3HaKU CHHYCa, KOCUHYCa M TAHI€HCa
.3aBUCUMOCTb  MEXKIYy CHHYCOM, KOCHHYCOM U
TaHI€HCOM OJTHOTO U TOIO xKe yria.
Tpuronomerpuueckue toxaectsa. CHHYC, KOCUHYC U
TaHIeHC YIIIoB o U —a. Popmynsl cinoxeHusd. CUHYC,
KOCHUHYC U TaHT'€HC JBOMHOrO yriaa. CuHyc, KOCUHYC U
TAHT€HC IOJOBUHHOTO yria. GopMyinbl MPUBEACHUA.
Cymma u pasHOCTh cuHycoB. CymMma M pa3HOCTb
KOCHHYCOB.

Tpuronomerpuyeckue ypaBHEHUS

VYpaBuenust COS X =a, Sin X =3, tg
X=a. TpUroHOMETpUYECKUE YPABHEHUs, CBOIAIINECA K
KBaJIpaTHbIM. O,Z[HOpO,I[HBIe U JIUHEHHBIC YpaBHCHUA.
MGTOI[I)I 3aMCHbI HCU3BCCTHOTO M Pa3JIOKCHUA Ha
MHOKUTEJIM. METOJl OIIEHKH JIEBOM M MpaBOMl yacTeit
TPUTOHOMCTPHUYCCKOI'O YPABHCHUA.

3aKIOYUTENBHOE MOBTOPEHHE
anreOpsl ¥ Hadayn aHanmu3a 10
KJjlacca

Apudmernueckuil KOpeHb HaTypalbHOHl CTENEeHH.
CreneHb ¢ panUOHAIBHBIM M JEHCTBUTEIBHBIM
MOKa3aTeJIeM. HppaunonanbHbie YpaBHEHMUSL.
[Toka3zarenbHble ypaBHEHUs U HepaBeHCTBa. Jlorapudm
yucia. CpoiictBa norapu¢mos. Jlorapudmudeckue
YPaBHEHHMsI M HEpPaBEHCTBA. TpUTrOHOMETpUYecKue
TOXICCTBA. TpI/IFOHOMCTpI/ILIGCKI/Ie YpaBHCHMU.




KoppexTuposka nporpammsl 1o ajareope B 10 A kiacce

DJIeKTPOHHBIE
KoaunvecTBo (unposbie)
YaCOB B Komtpoas o0pa3oBaTe/IbHbI
[locjien0BaTEILHOCTH TEM B NpUMepPHOoii _— ¢ pecypchl
NpUMEePHOii mporpamMmme nporpamme paGoOTHL Hara
1.IToBTOpenue 4 1 05.09.23
bubmuoreka [JOK
2.J1enMMOCTh Ynce 10 1 13.09.23  |https://m.edsoo.ru/7
1414736
3.MHOTOYJICHBI. 4 1 29.09.23
AnreOpanyecKkue ypaBHEHUS 13 09.10.23
4. CteneHsb ¢ 13 1 07.11.23  [bubnuoreka IIOK
JIENCTBUTEIbHBIM https://m.edsoo.ru/7
nokasarejieM f414736
5.Crenennast QyHKIHUS 16 1 06.12.23 bu6mmoreka [IOK
https://m.edso0.ru/7
1414736
6.IlokazarenpHas QyHKIHS. 11 1 16.01.24 | bubnnorexa LIOK
https://m.edso0.ru/7
f414736
7 Jlorapudmuyeckas 17 2 06.02.24 | Bu6inmoreka IJOK
byHKIHS https://m.edsoo.ru/7
f414736
8. Tpuronomerpuieckue 24 2 05.03.24
bopMyIIbI
9. TpuUroHOMeTpHYECKUE 21 2 23.04.24 | bubmmoreka IJOK
ypaBHEHUS https://m.edsoo.ru/7
414736
10.1Torosoe noBropeHue 3 1

24.05.24
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



