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INOACHUTEJIBHASA 3AIINCKA

PabGouast mporpamma yueOHOTO Kypca «Anredpa W Hadaja MaTeMaTHYeCKOTO aHaJIM3ay
0a3oBoro ypoBHs i oOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCYJJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApPTa CPEJAHEro o0Iero ooOpa3oBaHHs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHWH, MPEABABIIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, U
TpamuIMii poccUiickoro oOpa3oBaHus. Peanumszamms mnporpamMmbl  00ecCIieUMBAET —OBJIAJICHHE
KITIOYEBBIMH KOMITETCHIIMSIMHU, COCTABJISIOIIMMU OCHOBY Ui CAMOPA3BUTHS W HEMPEPHIBHOTO
00pa3oBaHMsl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOTO ¥ II03HABATEIBHOTO Ppa3BUTHS
JUYHOCTH 00yYaroIIuXCsl.

HOEJN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayama MaTeMaTHUECKOTO aHalIM3a» SBISETCA OJHMM U3 Hamboiee
3HaYMMbIX B MpPOTpaMMe€ CTapIlei IIKOJIbI, MOCKOJIbKY, C OJHOM CTOPOHBI, OH 00ECIeYHBaET
MHCTPYMEHTAJIbHYIO 0a3y /ISl U3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOi CTOPOHBI,
dopmupyeT orudeckoe M aOCTPAKTHOE MBINUICHHE YYaIMXCs Ha YpPOBHE, HEOOXOIUMOM ISt
OCBOEHUSI KypcOB MH(OpPMATHKH, OOIIECTBO3ZHAHMS, UCTOPUH, CIOBECHOCTH. B pamkax maHHOTO
Kypca yJaiyecs OBJIa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HAyKH, KOTOpas (hopMyIHpyeT
CBOM JTIOCTHIKEHUSI B MaTEeMaTU4YECKOU opme.

Kypc anrebpel ¥ Hayanm MaTeMaTHYeCKOro aHallM3a 3aKIJIaJbIBa€T OCHOBY MJISl YCHEIIHOTO
OBJIQJICHUS 3aKOHAMU (PU3UKHU, XUMHH, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIUN SKOHOMHUKH U
OOIIECTBEHHOH KH3HU, MIO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJB30BaTh MX B IOBCEJIHEBHOW JKU3HH. B TOxe Bpemsi OBIajeHUE
a0CTpakTHBIMM M JIOTUYECKH CTPOTMMH MaTEMAaTHUYECKMMH KOHCTPYKIMSIMH pa3BHBAeT YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPK/ICHHUS, HCIIOJIb30BaTh 0000IIIEHUE U
KOHKpETH3alliio, abCTparupoBaHUWE W aHAJIOTUIO, (OPMHUpPYET KpeaTMBHOE U KPUTHYECKOE
MbllUIeHHe. B Xone u3yueHust anreOpbl MU Hayajdl MaTeMaTHMYECKOro aHalW3a B cTapliei ILIkoie
yYammecs: MoJy4YaroT HOBBIA ONBIT PEUICHUs MPHUKIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO TOCTPOCHUS
MaTeMaTHYECKUX MOJIENIeH pealbHBIX CUTYalllii W WHTEPIPETAlH TIOJYYCHHBIX pEIICHHH,
3HAKOMSTCS C TIPUMEpaMH MaTeMaTHUECKUX 3aKOHOMEPHOCTEH B MPHUPO/JIE, HAYKE U B UCKYCCTBE, C
BBIJIAIOMIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc obnamaeT 3HaYMTENBHBIM BOCIUTATEIBHBIM TOTEHIIMATIOM, KOTOPBIA peannu3yeTcst Kak
yepe3 y4eOHbIM Marepuall, CiocoOCTBYIONMI (POPMUPOBAHNIO HAYYHOIO MHUPOBO33PEHHUS, TaK U
yepe3 crnenupuKky ydeOHOM AEesATENHbHOCTH, TPEOYIOIIeH CaMOCTOSTENBHOCTH, AaKKypaTHOCTH,
MIPOIOIDKUTEITHFHON KOHIIEHTPAIIMA BHUMAHUS M OTBETCTBEHHOCTH 3a MOJYYCHHBIH Pe3yiIbTar.

B ocHoBe Mmerommkm oOyueHHsI anreOpe W HadajaM MaTeMaTWYecKOro aHalii3a JICXKHT
JeSITeTbHOCTHBIN MPHHIIAT 00YYEHUSI.

CrtpykTypa Kypca «Anredpa M Hayaja MaTeMaTHUYECKOTO aHalW3a» BKIOYAET CJeIyIOIIHe
COJIEpKaTEIbHO-METOANYECKHe INMHUU: «Yucaa W BbUUCHCHHS», «DYHKIHH U Tpadukmy,
«YpaBHEHUS U HEepaBeHCTBa», «Hauana maTemaTnueckoro ananmsa», « MHOXKECTBa U JOTHKay». Bece
OCHOBHBIE COJIePKaTEIbHO-METOAMYECKHE JTMHUN U3y4YaroTCsl Ha MPOTSXKEHUU ABYX JIET 00y4eHUs B
cTapIlei KoJje, eCTECTBEHHO JIOMOJHSASA APYT APYyTra U MOCTENIEHHO HACHIIIAACh HOBBIMH TEMaMHU U
pazzaenamu. JlaHHBIN Kypc SIBIsIETCS MHTEIPATHBHBIM, IOCKOJIBKY OOBEIUHSET B cebe colepKaHue
HECKOJIbKUX MAaTeMaTHYeCKHX IUCIHIUTUH: anrebpa, TPUTOHOMETPHUS, MATEeMaTHYECKUI aHaIu3,
Teopust MHOXecTB M Jp. Ilo Mepe Toro kak ywamuecs OBJaJ€BalOT Bc€ Oojiee IHUPOKUM
MaTeMaTHYECKUM arfIapaTroM, y HUX IMOCJIEA0BaTeIbHO (POPMUPYETCS U COBEPILIEHCTBYETCS YMEHHE
CTPOUTH MAaTEMATUYECKYIO MOJIENb pealbHON CUTYaIluH, IPUMEHTh 3HAHU, MOyYeHHbIE B Kypce
«Anrebpa ¥ Hayala MaTeMaTHYeCKOrOo  aHalu3a», I PEIIeHUs  CaMOCTOSTEIIbLHO
chOpMyJTUPOBAaHHOW MaTeMaTHYECKOW 3aJadd, a 3aTeM HWHTEePIPETUPOBATh TOJYYCHHBIN
pe3ynbTar.



ConepxatenbHo-MeToAnYeCKas IUHUA «Yucaa U BBIUUCIEHUS» 3aBepluaeT (OpMUPOBaHHE
HaBBIKOB HCIIOJIb30BaHMs JACHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HA4aTO B OCHOBHOM mikoje. B
cTapIueii mkose ocod0oe BHUMaHKE yAenseTcs (OpMUPOBAHUIO IPOUYHBIX BEIYUCIUTEIFHBIX HABBIKOB,
BKJIIOYAIOIIUX B c€0s MCIOJIB30BAHUE PA3TIMUHBIX (POPM 3aMUCH JIEHCTBUTENBHOTO YUCIIA, YMEHHE
palMOHAIIBHO BBINOJIHATH JEUCTBUS C HUMH, Je€laTbh NPUKUIKY, OLEHHUBATh pe3yJbTar.
OOyyJaromuecs oay4YaloT HaBBIKA TPUOTIKEHHBIX BRIYUCIICHUH, BBIMIOTHEHUS ICUCTBUN C YHCIIaMH,
3allMCaHHBIMH B CTaHJAPTHOW (opMe, MCIOIB30BAHUS MATEeMATUYECKUX KOHCTAHT, OLECHHBAHUS
YHUCJIOBBIX BBIPAKEHUM.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAIM3yeTCs Ha IPOTSHKEHUHU BCero 00ydeHus B cTapiueit
LIKOJIE, ITIOCKOJIBKY B Ka)KIOM pasjelie IPOrpaMMbl IIPELYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX
3agad. OOydvaromuecss OBJIQAECBAIOT PA3IUYHBIMUA METOJIAMH PELICHHS IEJbIX, PAalUOHAIBHBIX,
UppalMOHANIBHBIX, TI0KA3aTENbHBIX, JOrapu(PMHUUYECKUX ¢ TPUTOHOMETPUYECKUX YpaBHEHHH,
HEpaBEHCTB M WX cucTeM. [lomyueHHbIE YMEHHs MCIOJB3YIOTCS MPH HCCIEIOBAHUU (YHKIUH C
MIOMOILBIO IIPOM3BOJHOM, PEIICHUM NPUKIAJHBIX 3a/ad M 3aJa4 Ha HaXOXKJICHHE HauOOJbIIUX U
HaUMEHbUIMX 3HaueHud ¢GyHKuuMU. JlaHHas conepxareibHas JIMHUSA BKIIOYAeT B ce0s Takke
dbopMHpOoBaHHE YMEHMH BBIIOJHATH pacy€Tel 1o (¢dopMmyiaM, MpeoOpa3oBaHMs LEIBIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHUX BBIPDAKEHUM, a TaKK€ BBIPAXKCHUU,
CoZiepKalMX CTerneHu u Jjorapudmel. brarogaps wusyueHuro anreOpanyeckoro MaTepuaia
IPOUCXOUT AajbHEWIIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBILIUICHUS Yydyallluxcs,
GbopMHpYIOTCS HaBBIKM JIeAYKTUBHBIX pacCyXKIeHHH, pabOThl € CHMBOJIBHBIMU (opMamu,
IIPEJCTAaBICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEHl B BUJE PaBEHCTB U HEpaBEHCTB. AureOpa
npeiaraeT 3GpQGEeKTUBHbIE MHCTPYMEHTBI Ul pEIeHHUs] NPAaKTUYECKUX M €CTeCTBEHHO-HAay4HBIX
3a]1a4, HarJIJHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JTUHUS «DPYHKIMU W TpaQuKH» TECHO NEperuieTaeTcs ¢
JPYTUMU JIMHUSIMH Kypca, ITIOCKOJIbKY B KaKOM-TO CMBICIIE 3a1a€T MOCIEA0BATEIIBHOCTh U3yUYEHHUS
MaTtepuaina. V3yueHue CTENEeHHOM, NOKa3aTeJbHOM, JIOrapu(pMUYECKOW U TPUTOHOMETPHUUECKHX
GyHKIMH, WX CBOMCTB M TpadMKOB, MCHONB30BaHUE (DYHKIMHA A pEIIeHUs 3a1ad U3 JIPYTHX
y4eOHBIX MPEIMETOB U PeaIbHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMAaTUYECKUM aHaIM30M, TaK U C
pelieHreM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Oomblioe BHUMaHUE yIensercs (pOpMUPOBAHUIO
YMEHHS BbIpaKaThb (QOpMyJaMU 3aBUCUMOCTH MEXIY Ppa3JIMYHBIMU BEJIMYMHAMH, HCCIIENOBATh
MOJIy4€HHbIE QYHKIIMH, CTPOUTH UX rpa@uku. Matepuan 3Toi cofepx aTeabHOM JIMHUN HAleJIeH Ha
pa3BUTHE YMEHHH M HABBIKOB, MO3BOJIIOLIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
paznuuyHOil (opme: aHATUTHUYECKOW, rpadudeckod M cioBecHOW. Ero m3ydenwe crnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHHS, CHOCOOHOCTH K OOOOIIEHHIO U KOHKpETHU3allHH,
HCIIOJIb30BAHUIO AaHAJIOT .

CopepxarenpHas nuHMS «Hagama maTeMaTHMYecKOro aHaiu3a» I03BOJISIET CYIIECTBEHHO
paclIMpuTh KPyr Kak MaTeMaTHMYeCKUX, TaK M MPUKIATHBIX 3a7ay, JOCTYIHBIX OO0y4aromumcs, y
KOTOPBIX MOSBISAETCS BO3MOXKHOCTh MCCIIEOBATh M CTPOUTh IpaduKu (QyHKIUH, onpenensrs ux
HauOOoJbIINEe U HAaUMEHbIINE 3HAUEHUs, BBIYUCIATH IIomaau (GUryp u oObEMBI TeN, HAXOAUTh
CKOPOCTHM M YCKOpPeHHMs IpoueccoB. JlaHHas coaepKaTenbHas JIMHUAA OTKPBIBAET HOBBIC
BO3MOJKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CHUTyallUi, HaxOXICHUs
HaWJIy4dlllero peleHus B IPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMHUYECKHX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO aHajHu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOTO W KPEaTHBHOTO MBIIUICHUS, (OPMUPOBAHHIO YMEHHIl pacro3HaBaTh
NPOSIBJICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKe M HcKyccTBe. OOyuarommuecss y3HAIOT O
BBIJJAIOIIMXCS PE3YyJIbTATAX, IOJYUYECHHBIX B XOJ€ PA3BUTHSI MATEMATHKH KAK HAyKH, U UX aBTOpax.

ConepxarenpHO-MeTOIUYECKAsT JTUHUSA «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSIICHA
JJIEMEHTaM TEOPUH MHOXECTB. TE€OpPETMKO-MHOKECTBEHHBIE IPEACTABICHUS NPOHU3BIBAIOT BECH
KypC IIKOJBbHOM MaTeMaTHUKH U MpeajaraloT Haulosiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONINN BCe
pa3fesbl MaTEMAaTHKU U €€ MIPUIOKCHUH, OHU CBA3BIBAIOT PAa3HbIC MATEMaTUYECKHUE TUCLUIUIMHEI B
enuHoe 1enoe. IlosToMy BakHO [aTh BO3MOXHOCTH UIIKOJBHHUKY ITOHMMATh TEOPETUKO-
MHOKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMATHKH M MCIOJIb30BaTh €ro IS BBIPAXKECHUSA CBOMX
MBICIIEH.



B kypce «Anrebpa M Hayaga MaTeMaTH4YECKOTO aHAIN3a» IMPHUCYTCTBYIOT TaKkKe OCHOBBI
MaTeMaTHYeCKOr0 MOJAEIMPOBAHUSA, KOTOpble IpPHU3BaHbl CHOPMHUPOBATH HABBIKUM IOCTPOCHUS
MoOJIeNIel pealbHbIX CUTYAIMi, UCCIEIOBAaHUS 3TUX MOJENECH C MOMOUIbIO ammapara anreOpsl U
MaTE€MaTUYeCKOr0 aHaJIM3a U UHTEPIIPETALMU NIOJIyYCHHBIX PE3YJIbTATOB. TaKkue 3alaHusl BIICTCHBI
B Ka)XXJIbI M3 Pa3JesioB NIPOrpaMMBbl, IIOCKOJIBKY BECh MaTepuai Kypca IIUPOKO UCIIOIb3YEeTCs IS
peuieHus NpUKIaIHbIX 3a1ad. [Ipy pelenny peanbHbIX NIPAKTUYECKUX 3a1a4 y4Jalluecs pa3BUBalOT
HaOIIOaTeNbHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOJIb30BaTh
aHaJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpodiiemMy. JlesaTenbHoCTh o HOPMUPOBAHHIO HABBIKOB
pelleHns MPUKIAJHbIX 33aJady OpraHU3yeTcsl B MpOILecce M3Y4YEHMsI BCeX TeM Kypca «AureOpa u
Hayajla MaTEMaTUYECKOIO aHAIIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebHOM 11aHe Ha M3y4eHUe Kypca areOpbl M Hayajl MaTeMaTHYeCKOTro aHajan3a Ha 6a30BOM
ypoBHE 0TBOUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B Henento B 11 kjacce, BCero 3a JiBa roja
oOyuenus — 170 gacos.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC

Yucna v BbIYMCICHUSA

Pannonanphpie yncina. OOBIKHOBEHHBIE M JECSATHYHBIE JIPOOH, IPOLEHTHI, OECKOHEYHbIE
nepuonveckue Apoou. ApudMeTHuecKue oneparyy ¢ paloHAIbHBIMU YMCIIaMU, TPeoOpa3oBaHus
YUCJIOBBIX BbIpakeHUH. [Ipumenenue apoOell U MPOLEHTOB Ui PELICHUs MPUKIAJHBIX 3a7a4d U3
Pa3IMYHBIX OTpACIEH 3HAHUHN U pPEabHOMN )KU3HU.

JleiicTButenbHble yKcia. PanuoHanbHble W UppalUoHaibHble 4YHcha. Apudmernyeckue
orepanuu Cc JeHCTBUTENbHbIMU unciaaMmu. [IpuOnukEHHbIE BBIYMCIIEHUS, NpPaBHJIA OKPYIJIEHUS,
MIPUKUIKA U OLIEHKA PE3yJIbTaTa BIYMCICHUH.

Crenenp ¢ nensiM nokasarteneMm. CranpapTHas (opMa 3amucH JIEHCTBUTENBHOTO YHCIA.
Hcnonb3oBanue noaxosmien GopMel 3anucu ASHCTBUTENbHBIX YUCEN IS PELICHUs TPaKTUYECKUX
3a]1a4 U IIPEJICTaBICHUS JaHHBIX.

Apudmernueckuil KopeHb HaTypalbHOU creneHu. J[eHCTBHUS ¢ apupMETUIECKUMU KOPHAMHU
HaTypaJbHOM CTEIIECHHU.

CHHyC, KOCHHYC W TaHI'€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC
YK CIIOBOTO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE PeoOpa30BaHUs.

[IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
bopMyIIbL.

VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Pemenue nenbix u IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne nppanoHanbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM.

[IpuMeHeHHe ypaBHEHHI W HEpPABEHCTB K PEIICHUI0 MaTeMaTHYECKMX 3a4ad W 3a4ad U3
pa3TAYHBIX obnacTeit HAyKH u peanbHOU JKU3HU.

DOYyHKUMH U TPaPUKH

Oynk1us, crnocoosl 3ananus Gpynkmun. I'papux Gpynkimmu. Bzanmuo oOpatHblie GyHKIHH.

OO6nacte ompeneneHusi 1 MHOXKECTBO 3HaueHM ¢yHkumu. Hymu ¢ynkmun. IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKLIUH.



Crenennas GyHKIIUS ¢ HATypaJIbHBIM U IIEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa
1 TpaduK KOpHs N-OW CTENEHHU.

Tpuronomerpuieckasi OKpy>KHOCTb, OTIPE/ICTICHUE TPUTOHOMETPHUECKUX (DYHKIIUN YUCIIOBOTO
apryMeHrTa.

Hauyana maTeMaTH4eCKOro aHajJin3a

[locnenoBarenbHOCTH,  CHOCOOBI  3afaHus  MOCJENOBAaTelIbHOCTEH.  MOHOTOHHBIE
I10CJIEI0BATEIBHOCTH.

Apudmernueckas 1 reoMeTpudeckas mporpeccuu. beckoneyHo yObIBaromiasi reoMeTpuiecKast
nporpeccusi. Cymma GecKOHEYHO yOBIBaIOIIEeH reoMeTpudeckoil mporpeccun. @opmMyiia CI0XKHBIX
poLeHTOoB. Vcrosb30BaHNe MPOrPECCUU ISl PELIEHMs pealIbHBIX 3a]1a4 MIPUKJIAJHOIO XapakTepa.

MHoxkecTBa M JIOTHKA

MHokecTBO, omnepanuu Haj MHoecTBamu. Jlumarpammel Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O afmapara g ONHCAHMS PEAJbHBIX IPOLIECCOB W SIBICHUH, IpU
pEIlIeHNH 3a1a4 U3 IPYTUX Y4eOHBIX MIPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10Ka3aTeIbCTBO.

11 KJIACC

Yuciia ¥ BbIYUCICHUSA

Harypanbnble u nensie uncna. [Ipu3Haku AeIUMMOCTH HEIbIX YHCEIL.

Crenens ¢ palliOHAIBHBIM MOKa3aTesaeM. CBOKWCTBA CTEIICHH.

Jlorapudgm qucia. JlecsiTuunble u HaTypaJbHbIE JorapupMBslL.

YpaBHeHusI U HEPaBEHCTBA

[IpeoOpa3oBanue BbIpaXeHHH, COEpPIKALUX JOrapru(MBbI.

[IpeoOpa3oBanue BbIpaXeHUI, COAEPIKALIUX CTENEHH C pallMOHAIbHBIM ITOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue NpuKIagHBIX 3a7ad C TMOMOIIBIO CHCTEMBI
JIMHEWHBIX YPaBHEHUH.

CucreMpl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMATUYECKUX 3a/1a4 U 3a/1a4
u3 pa3IMUYHBIX obnacreit HayKu " peabHON JKU3HH.

DYyHKUMH U TPaPUKU

Oyukuus. [lepuoguueckue pyHkunu. [IpoMexyTkn MOHOTOHHOCTH (YHKIMU. MaKCUMyMBbI
¥ MUHUMYMBI pyHKImu. HanOomnbIiee 1 HauMeHbliee 3Ha4eHne QYHKIUU Ha IPOMEKYTKE.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

[Toka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TpapHKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB (YHKIMHA JUIsI UCCIENIOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 33734 U3 JIPYTHMX y4eOHBIX MPEIMETOB M PEaJbHOW >KU3HU.

Havyana maTeMaTnuyeckoro anajaimsa

HenpepriBable pyHKIIMu. MeTon HHTEpBAOB /7S pELIEHHs] HEPaBEHCTB.

[TpousBognas pyukiuu. ['eomeTprueckuii 1 GU3HUESCKUI CMBICT TTPOU3BOTHOM.

[IpousBogHbie dnemMeHTapHBIX (QyHKIUNA. DOpMysbl HAXOXKIEHUS MPOU3BOIHOW CYyMMBI,
MIPOM3BEICHUS U YACTHOTO (PYHKIIHIA.



[IpumeneHne nMpou3BOAHON K HCCIEAOBaHUIO (QYHKIUH HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenrne HauboIbI1ero 1 HauMEHbIIEro 3Ha4eHHs PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne mpou3BOAHON AJI HAXOXKACHUSI HAWTYUIIIETO PEIICHUs B MPUKIIAIHBIX 3a/1ayax,
UIsL OTIPEIEJIEHUs] CKOPOCTH TpoIiecca, 3alaHHOT0 (OPMYIIOi Ui rpauKOM.

IlepBooOpaznas. Tabmuiia nepBooOpa3HbIX.
WuTerpain, ero reomMmeTpudeckuii 1 PU3NIECKUil CMBICI. Berancienne naTerpaia mno gopmyne
Herorona—JleitOHuma.

INIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenue yuebHoro npeamera « MaTemMaTikay J0JKHO 00ecriednBaTh JOCTUKEHHE HA YPOBHE
cpeaHero oomero oOpa30BaHUS CIEAYIOUIMX JHMYHOCTHBIX, METANpPEIMETHBIX U IPEIMETHBIX
00pa3oBaTEeNbHBIX pe3yIbTaToB:

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS IMporpaMMbl ydeOHOro mpenMera «MaremaTuka
XapaKTEePU3YIOTCS:

I'pakJaHCKOE BOCIIMTAHUC:

cOPMUPOBAHHOCTHIO ~ TPAKIAHCKOM IMO3MIMK  OOYyYalomerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHHCKOTO OOIIECTBa, MPEICTABICHUEM O MATEMAaTHYECKHX OCHOBAX
(YHKITMOHUPOBAHHUS PA3ITMYHBIX CTPYKTYP, ABJICHHMA, IPOIEAYP IPAKIAHCKOTO 00IIeCTBa (BEIOOPHI,
OTPOCHI U TP.), YMEHHEM B3aUMOJCHCTBOBATH C COIMAILHBIMU MHCTUTYTaMU B COOTBETCTBHUH C MX
GYHKIUSMU 1 HA3HAUCHUEM.

[TaTpHOTHYECKOE BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO POCCUNMCKON TPasKJAaHCKOW UACHTUYHOCTH, YBAKECHHS K MPOILUIOMY H
HACTOAIIEMY POCCHICKONW MaTeMaTHUKH, IEHHOCTHBIM OTHOIICHHWEM K JOCTH)KEHUSM POCCHMCKUX
MAaTeMaTUKOB M POCCHHCKONH MaTEMaTHYECKON IIKOJIBI, K HMCIOJb30BAaHUIO ATHUX IOCTHIKCHHHA B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax YKOHOMHUKH.

JyX0BHO-HPaBCTBEHHOI'O BOCIIUTAHUS

OCO3HAHHWEM  JIyXOBHBIX IIEHHOCTEH POCCHIICKOrO  Hapoaa; CcPOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOrO IOBEJIEHHUS, CBSI3aHHOIO C NPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KEHU HAayKH W JACSITENbHOCTbIO YUYEHOTO; OCO3HAaHMEM JIMYHOTO BKJIAJa B MOCTPOCHHE
YCTOMYHMBOTO OYIyIIEro.

OCTETHYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAsl SCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHI, PacCyKICHUN; BOCHPUMMYMBOCTHIO K MAaTEMAaTHYECKUM AacIeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKkoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI IPUMEHSITh MaTEMaTHYECKHE 3HAHUS B MHTEPECaX 3I0POBOTO U
0e3omacHOTO 00pasa )KM3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3/I0POBBIO (3/10pOBOE NMUTAHHKE,
cOamaHCUpPOBAaHHBIN PEXKUM 3aHITUN U OTIBIXA, pETyJigpHas pusnueckasi akTUBHOCTD); (PU3UUECKOTO
COBEPIIIEHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOM JESITEIILHOCTHIO.

TpynoBoe BOCIIMTAHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0HS; HHTEPECOM K pa3uvHbIM chepam
npoecCHOHANLHON JEATeTbHOCTH, CBS3aHHBIM C MAaTEMaTHUKON U €€ MPUIOKEHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiei mpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE
IJTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHIECKOMY 00pa30BaHHUIO M CaMO0Opa30BaHUIO Ha
MPOTSHKEHUHM BCEU JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEUICHUU MPAKTUYECKHUX 3adad
MaTeMaTU4eCKOW HAMpPaBIEHHOCTH.

OKOJIOrNYECKOS BOCIIMTAHNE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYJIbTYphl, TMOHUMAHHEM BIUSHUS COIUAIBHO-
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHHE MPUPOJHON M COLUAIBHOM Cpelbl, OCO3HAHUEM
rI100aTBFHOTO XapaKkTepa IKOJIOTUYSCKUX MPoOIieM; OpUeHTAIMEeH Ha TPUMEHEHNE MaTeMaTHIeCKUX




3HaHUH Ui pelleHus 3aa4 B 00JIaCTH OKpPY>KaroLIeH cpezbl, INIaHUPOBaHMsI OCTYNKOB M OLIEHKU
MX BO3MOYKHBIX MOCJIEICTBUM JJIsl OKPYKAIOIIEH Cpeibl.

LleHHOCTH Hay4YHOIO MO3HAHUS:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH ¥ 00IIIECTBEHHOW MPAaKTUKH, TOHUMaHUEM MaTeMaTHUECKOM HAyKH Kak cepbl YeT0BEYECKON
NEeATEIbHOCTH, TAIOB €€ Pa3BUTHSA U 3HAYMMOCTH JUJIS Pa3BUTUS IUBUIN3ALIAN; OBJIAJICHUEM S3bIKOM
MAaT€MaTHUKd M MaTeMaTHYEeCKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHUpPA; TI'OTOBHOCTBIO
OCYLIECTBIIATH IIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIBHOCTD HHANBUIyaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSGHUS MPOrpamMMbl ydeOHOTO mpeaMera «MareMaThkay
XapaKTEPHU3YIOTCS OBJIaJICHHEM YHUBEpCAIbHBIMH TT03HABATEILHBIMU JCHCTBUSIMH,
YHUBEpPCAJTbHBIMH ~ KOMMYHUKATHUBHBIMH  JICHCTBUSMH, YHUBEPCAJIBHBIMH  PETYJIATHBHBIMH
JEUCTBUSIMU.

1) YHuBepcanbHbIe [T03HABATEIbHbBIE ICHCTBUSA, 00OecreunBaloT (GopMUpoBaHHE 0a30BbIX
KOTHUTHUBHBIX IPOLIECCOB 00yYaromuxcsi (OCBOCHHE METOJIOB IO3HAHUSA OKPYXKAIOIIETO MHPA,;
MIPUMEHECHHE JIOTHYECKHX, HCCIICIOBATEIILCKUX OTepaIuii, yMeHui padoTaTh ¢ nHOpMaImei).

ba3oBnle Joruueckue ASHCTBUS:

BBISIBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMaTHYECKHMX OOBEKTOB, TOHSITHU,
OTHOILIEHUH MEXAY TMOHATUAMH; (POPMYIUPOBATH OMNpPEACNCHUs TOHATUN, YCTaHABIUBATH
CYIIECTBCHHBIN MPU3HAK KIACCHU(PUKAIMU, OCHOBAaHUS JJIsi OOOOIICHUS W CPABHCHHS, KPUTCPUHU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPHMHUMATDb, Q)OpMYHI/IpOBaTB n Hp606p330BHBaTB CYKACHUA: YTBEPAUTCIIBHLIC n
OTPULATCIIBHBIC, CAMHUYHBIC, YaCTHBIC U O6H_II/IG; YCJIOBHBIC;

BBISIBJIATh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTUBOpEUMs B (akTaX, JaHHbIX,
HAOJMIOACHUAX M YTBEPXKICHMAX; NpeAsaraTb KpPUTEPUU MAJIS BBIABICHHS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUN;

JenaTh BBIBOJBI C  HCIOJB30BAHMEM 3aKOHOB JIOTHMKH, JCAYKTHBHBIX W  HWHIYKTHBHBIX
YMO3aKJIIOYCHUH, YMO3AKITFOUSHHUH 0 aHaJIOTUH;

MIPOBOANTHh CaMOCTOSITEIbHO JIOKA3aTENbCTBA MaTEMaTHUYECKUX YTBEPXKACHUNU (IpsiMble U OT
IIPOTUBHOT0), BEICTpauBaTh ApryMEHTAIIHIO, IPUBOIUTE PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpPATh cIoco0 perieHns y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BAapHAHTOB pPELICHHUS,
BbIOMpPaTh HanboJee MOIXOA[IIMNHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble Mccnen0BaTeabCKue AEUCTBUS:
MCIOJIb30BATh BOIIPOCH! KaK MCCIIE0BATEIbCKUN MHCTPYMEHT MO3HaHUS; (POPMYIUPOBATh BONIPOCHI,
¢bukcupylomue npoTUBOpeune, MpolieMy, yCTaHABIMBATh MCKOMOE M JIaHHOE, (OpPMHUPOBATH
TUIOTE3Y, APIYMEHTUPOBATh CBOIO ITO3ULINI0, MHEHUE;

MPOBOAUTH CaMOCTOSITENIHHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, HCCIEJIO0BAaHHWE MO YCTaHOBIECHHUIO
0COOEHHOCTEN MaTeMaTHYeCKOro 00beKTa, SBJIEHUS, MPOIIECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXTY
00BEKTaMU, SIBIICHUSIMH, TIPOLIECCAMH;

CaMOCTOSITENTLHO  (pOpMyTHpOBaThH OOOOIICHHWSI W BBIBOJALI IO pe3ysibTaTaM IPOBEAEHHOTO
HaAOJTIOJICHUS, WCCIICIOBAaHMS, OIICHUBATH JOCTOBEPHOCTH TOJYYEHHBIX PE3yJbTaTOB, BBIBOJOB U
00001IIeHMIT;

IMPOTrHO3UPOBATE BO3MOXKHOC PAa3BUTUC IPOLCCCA, a TAKKC BBIABUIATb IPCAINOJJONKCHUA O Cro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

PaGora ¢ nadopmanuei:
BBISBJIATH ASPUIUTH HHGOPMAIIUHU, JTAaHHBIX, HEOOXOIUMBIX JIJISl OTBETAa HA BOMPOC M JIJISl PEIICHUS
3a7a4u;




BbIOMpaTh MH(GOPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM MpeACcTaBICHUS;

CTPYKTYPHUPOBaTh HMH(POPMAIUIO, TPEACTABIATh €€ B Ppa3IMYHBIX (QOpMax, WILTIOCTPUPOBATH
rpauvecKu;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU TIO CAMOCTOSTENEHO C(OPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcaibHbIe KOMMYHUKATHBHBIC JICHCTBUS, o0ecrieunBaroT c(OpMHPOBAHHOCTH
COIIMAJIBHBIX HABBIKOB O6y‘-IaIOH_II/IXCSI.

OO1ieHue:
BOCIIPUHUMATH ¥ ()OPMYIIMPOBATH CY>KACHHUS B COOTBETCTBUU C YCIOBUSMH U LENISIMU OOIICHUS; SICHO,
TOYHO, FpaMOTHO Bpra)KaTB CBOIO TO‘IKy 3peHI/ISI B YCTHLIX 1 IIMCBMCHHBIX TCKCTaX, JdaBaTbhb
IIOSICHEHHUS 110 X0y peLIeHUs 3a/1a4i, KOMMEHTHPOBATh I10JIy4YCHHBIM pe3ysbTarT;

B XOJIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMbl, MPOOIEMbI, pelIaeMoin
3aJlauM, BBICKA3bIBATh WJIEW, HAICJICHHbIC HA MOMCK PELICHUS; COMOCTaBJISATh CBOM CYXKICHHS C
CYXIEHUSIMH JIPYT'HX YYaCTHUKOB JUAora, OOHAPYXKUBATh pa3iMyhe U CXOACTBO IO3WIHH; B
KOPPEKTHOH opme (HOopMyITHUpOBATh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

NpeACTaBJIATL  PE3YyJIbTaTbl  PCHICHUA  3aJa4H, OKCIICPUMCHTA, HCCIICAOBAaHU, IIPOCKTA,
CaMOCTOATCIIbHO BBI6I/IpaTL (1)opMaT BBICTYIIJICHUS C y‘léTOM 3aJla4 MMpEC3CHTAlluUu U 0COOEHHOCTEH
ayJAUTOPUH.

CoTpyJIHUYECTBO:

HOHMMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M UHMBUIYaIbHON PaOOThI P PEILICHUH
y4eOHBIX 3a/1a4; NPUHMMATh Lelb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3AIUIo
COBMECTHOM PabOThI, paclpeesisiTh BUbI padoT, J0roBapuBaThCs, 00CYKIAATh IPOLECC U PE3yIbTaT
paboThI; 06001MaTh MHEHHUS HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B IPYHIOBBIX opMax paboThl (00CykAeHUS, 0OOMEH MHEHUMN, «MO3TOBBIC IITYPMbI» U
MHbIE); BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATh CBOU JIEHCTBUSA C APYTMMM UYJ€HAMHU
KOMaHJIpl; OIICHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMMHA NPOAYKT MO KPUTEPHUSM,
c(hOpMyIIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) YHuBepcaibHbIE PETYJISATHBHBIC JCHCTBUS, 00CCIIEUNBAIOT  (POPMHUPOBAHUE  CMBICIOBBIX
YCTaHOBOK U JKW3HEHHBIX HAaBBIKOB JINYHOCTH.

CamMoopranusanus:

COCTaBJIATh IUIAH, AJITOPUTM pELIeHMs 3a/Jauyd, BbIOMpATh CHOcOoO0 peleHus ¢ y4ETOM
UMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTb M KOPPEKTHPOBATH
BapHUaHThI pPElIeHUH ¢ yu€TOM HOBOM nHpopManuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMU ITO3HABATEIILHOW PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUN H
MBICITUTENBHBIX MPOIECCOB, UX PE3yJIbTAaTOB; BIAJAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS
IpolLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

IIPEBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELICHNUH 3aJ]a4l, BHOCUTh KOPPEKTHUBBI B
ACATCIIBHOCTh Ha OCHOBE HOBBIX O6CTO$[T€J'IBCTB, JaHHBIX, Haﬁ}IeHHBIX OH_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE pPE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATh HMPUUYMHBI JOCTHXKEHUS WU
HEIOCTHKEHUS Pe3yJIbTaToOB JESITeIbHOCTH, HaXOAUTh OIMIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hayala MaTeMaTH4YeCKOTO aHajh3a» Ha YpPOBHE
cpeaHero oOmiero oOpa30BaHUS JOJDKHO OOECIeYMBATH JOCTIIKEHHE CIETYIOUMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:



10 KJJACC

Yucja 1 BBIYMCJIEHUS

OnepupoBarh MOHATHSIMH: PAIMOHATBHOEC M JEHCTBUTEILHOE YHUCIIO, OOBIKHOBEHHAs U
necsiTuuHast ApoOb, TPOIECHTHI.

BrimonHsaTs apudmeTnyecKue onepanun ¢ paluoHALHBIME U JICHCTBUTEILHBIMUA YHCIIAMHU.

BrInonHATs mpuOIMKEHHBIE BRIYUCICHUS, UCIIONB3YS PABUIa OKPYTIICHUS, JENIaTh MPUKUIKY
1 OLICHKY PE3yJIbTaTa BbIYMCICHU.

OnepupoBarh TOHATUSMHU: CTEMEHb C IENBIM IOKa3aTeleM; CTaHaapTHas (opMa 3amucu
JNCHCTBUTENHFHOTO YHWCIA, KOPEHb HATYPaTbHOW CTEMEHHW; HWCIOJb30BaTh MOIXOAIIYI0 (Gopmy
3alMCH JIEVUCTBUTEIbHBIX YUCEN JJISI PELICHUS ITPAKTUYECKUX 33724 U IPEACTABIICHHS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CHHYC, KOCHHYC M TaHT€HC MPOU3BOJBHOIO YIJIA; MCIOJIb30BaTh
3aIliuCh MIPOU3BOJIHOTO yria yepes oOpaTHbIe TPUTOHOMETPUUYECKUE byHKIHH.

YpaBHeHNsI 1 HEPABEHCTBA

OnepupoBarh MNOHATHAMM: TOXIECTBO, YPABHEHHME, HEPAaBEHCTBO; IIEJIOE, PAallMOHAIBHOE,
UPPAaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

BoinonHaATe npeoOpa3oBaHus TPUTOHOMETPUUECKHUX BBIPAXCHU I u pemars
TPUTOHOMETPUYECKHUE YPABHEHUS.

BbimonHATe npeoOpa3zoBaHUs ILIEbIX, PAUOHAIBHBIX W HMPPALMOHAIBHBIX BBIPAKEHUH U
pelaTbs OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS M HEPABEHCTBA I PELICHHMS MAaTeMAaTHYECKUX 3aJ1ad M 3a1ad U3
pa3nuYHBIX 001aCTe HAYKH U PEATbHOM KU3HH.

MonennpoBaTh peajbHbIe CUTYallMH HA SI3bIKE aJIr€Ophl, COCTABIIATH BHIPAKEHUS, YPABHEHUS,
HEPABEHCTBA 110 YCIOBUIO 33Ja41, UCCIIEN0BATh IOCTPOCHHBIE MOJIEIIN C UCIIOJIBb30BAaHUEM arapara
anreopsl.

DyHKkUUH U rpaguKu

OnepupoBarh MOHATUAMH: (PYHKIHS, CIOCOOBI 3aaHus (QYHKIHMH, OOJACTh ONPEICICHHS U
MHO’KECTBO 3HaU€HUN (QyHKIUU, rpa@uK QYHKINH, B3aUMHO OOpaTHbIE (PYHKIIUH.

OnepupoBaTh MOHATUSAMU: YETHOCTh U HEYETHOCTh (QYHKIUH, HYIH (YHKIHH, IPOMEKYTKHU
3HAKOIMOCTOSIHCTBA.

Hcnonb3oBatek rpapuky QyHKIMHA U1 peleHns ypaBHEHUH.

Ctpoutb W uuTaTh TpapuKd JTUHEHHOW (YHKIMH, KBaJApaTUYHOM (QYHKUIUH, CTETIEHHOU
(YHKINU C LENbIM [TOKa3aTeIeM.

Hcnonb3oBate Tpapuku (QyHKUUH JUIsI HUCCIIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH NpHU
pelIeHnH 3a7ad M3 JIPYT'UX Y4eOHbIX NpPEJAMETOB U peallbHOW JKM3HHU; BBIpaXaTb (opMyIamMu
3aBUCHUMOCTH MEXIY BEJIMYNHAMU.

Hauyana maTeMaTH4yecKoro aHajimn3a

OnepupoBarh MOHATHSIMH: IOCIEIOBATEILHOCTh, apudmeTnyeckass M TeoMeTpUYecKast
IIPOTrpeccuu.

OnepupoBarh MOHATHIMH: OSCKOHEUHO YOBIBAIOIAsi T€OMETpUYEcKas MPOTPECCHs, CyMMa
OECKOHEYHO yOBIBAIOIICH T€OMETPHUIECKOMN MPOTPECCUH.

3amaBath MOCIEIOBATEIHPHOCTH PA3IMYHBIMH CIIOCOOAMH.

Hcnonmb30BaTh CBOMCTBA MOCIIEA0BATEIFHOCTEH U IPOTPECCH TS PEIICHUs PealTbHBIX 3a/1a4
TIPHUKJIATHOTO Xapaxrepa.

Muo:xecTBa U JIOTHKA
OnepupoBaTh MOHATHIMHU: MHOKECTBO, OTIEPAIIMH HA/I MHOYKECTBAMH.



Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar Ajs OMHCAHMs peajbHbIX MPOLECCOB U
SIBJIICHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX PEIMETOB.
OnepupoBaTh NOHIATUSIMU: ONPEIEICHUE, TEOPEMA, CIIECTBUE, JOKA3ATEIbCTBO.

11 KJIACC
Yuciia 1 BbIYUCICHUA
OnepupoBarh MOHATUSAMHU: HaTypaJIbHOE, LIE€JI0€ YHMCIIO; UCIOIb30BaTh MPU3HAKU JIETUMOCTH
LIEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIa HA IIPOCThIE MHOXKUTENN IS PELLICHUS 3a4a4.
OnepupoBarh MOHATHEM: CTEIIEHD C PALMOHAJILHBIM [10KA3aTEIEM.
OmnepupoBarh MOHATUSAMH: JIOTapupM 4YHCIa, ACCATHYHBIE W HaTypajbHbIC JIOTapU(MBL.

YpaBHeHNsI U HEPABEHCTBA

[TpuMeHSTH CBOICTBA CTENEHU JJIsl MPEoOpa30BaHMs BBIPAKEHUH; ONEPUPOBATH MOHATHIMU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI I0KA3aTEIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

BoinonusaTe mpeoOpa3oBaHUs  BBIPAKEHUH, COAEpXKalIUX JorapudMbl; ONEpUPOBAThH
MOHATHSIMH:  JIoTapu(MHUUECKOE ypaBHEHME U HEPaBEHCTBO, pEIIaTh OCHOBHBIC  THIIbI
norapu(MUUECKUX YPaBHEHUI U HEPABEHCTB.

Haxonutsb penieHust mpocTeUIInX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBarh MOHATHSMHU: CUCTEMa JMHEHHBIX YpPAaBHEHUM U €€ pEIICHUE; HCIOJIb30BATh
CUCTEMY JINHEUHBIX YPABHEHU VISl PEILICHUs MPAKTUYECKUX 3a/au.

Haxonuth pemieHuss MpoCcTEMIINX CUCTEM U COBOKYITHOCTEH palMOHAIbHBIX YPaBHEHUU M
HEPaBEHCTB.

MonenpoBaTh peajbHbIe CUTYallMH Ha SI3bIKE aJIr€Ophl, COCTABIIATH BHIPAKEHUS, YPABHEHUS,
HEpPABEHCTBA U CHUCTEMbl II0 YCJIOBHUIO 3aJauyd, UCCIEOBAaTh IIOCTPOCHHbIE MOJEINU C
HCII0JIb30BAHUEM anmnapara anreopsl.

DyHKkuUH U rpaguKku

OnepupoBaTh  MOHATUSAMU: IEpUOAMYECKas  (QYHKUMS, TNPOMEXKYTKM  MOHOTOHHOCTH
(GYHKIUH, TOUKH SKCTpeMyMma (yHKIMM, HauOosblllee M HAaUMEHblIee 3HaueHUs (YyHKUUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUISl MCCIeI0BaHus QYHKIUH, 3alaHHON rpadukom.

OnepupoBatb MOHATUSIMH: rpaduxu ITOKa3aTeJIbHOM, norapumuyeckoi "
TPUTOHOMETPUUECKUX (YHKIHI; N300pakaTh X HA KOOPAUHATHON MJIOCKOCTH U UCIIOJIb30BATh JUIS
pellIeHns ypaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTU Ipa(UKH JIMHEHHBIX YpaBHEHUH U MCIIOIb30BaTh
UX JUISl pPELIEHHs] CUCTEMBI JIMHEWHBIX YPABHEHUH.

Hcnonb3oBatk rpaduku GyHKIUHA A5 UCcae10BaHus IPOLIECCOB M 3aBUCUMOCTEN U3 APYTUX
yueOHBIX JUCLIUILINH.

Hauyaa MaTeMaTH4eCKOIo aHAJIN3Aa

OnepupoBarth MOHITUSIMH: HENpPepbIBHAS (YHKIUS; MPOU3BOIHAS (YHKIIMH, UCIOIB30BaTh
TeOMETPUUYECKUN U GUBUYECKUIN CMBICI IPOU3BOIHOM JIJIS pellIeHHs 3a/1a4.

HaxonuTte mpoW3BOAHBIE D3IEMEHTAPHBIX (YHKIUH, BBIYUCIATH MPOU3BOJHBIE CYyMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITHIA.

Hcnonb30BaTh MPOU3BOIHYIO AJIS UCCIEIOBAaHUS (QYHKIIUH HA MOHOTOHHOCTD M 9KCTPEMYMBEI,
MIPUMEHSTh Pe3yJIbTaThl UCCIIEIOBAaHUS K TOCTPOEHHUIO rpauKoB.

HCHOJ’IB?;OB&TB HpOI/I3BO)1HYIO JJIsT HAXOXKICHU A HaI/IJ'Iy‘IHIel"O peIHeHI/ISI B HpI/IKJ'Ia)IHI)IX, B TOM
YHUCJIe COIMATbHO-O)KOHOMHUYECKHX, 3a7a9ax.

OnepupoBaTh MOHATUSMU: MEPBOOOpa3Has M HUHTErpai; MOHUMATh T'€OMETPUYECKUH U
(bu3HYECKU CMBIC HHTETpaJIa.

HaxonuThs mepBOOOpa3HbIC 3JIEMEHTAPHBIX (DYHKIWK; BBIYUCIATH HHTErpall 1Mo Qopmyse
Herorona—JleiiOuuma.



PemraTs IMPUKJIAAHBIC 3a/la4i, B TOM YHCJIC COONAJIbHO-3KOHOMHNYECKOTO U (1)I/IBI/I‘I€CKOFO XapakTepa,
Cpe€acTBaMu MaTEMATHUYCCKOI'o aHaJIn3a.

TemaTHuyeckoe NVIAHUPOBAHUE

10 xnace
Ne HanmeHnoBaHue pa3zienoB 1 TeM IPOrpaMMBI KOJI-BO ANEKTp 00pa3
qac pecypeel
1. Oynkuun u rpapuku. CTeneHs ¢ HeIbiM 6 skysmart.ru
II0Ka3aTeIIeM.
KontponpsHas pabota
2. Apudmernueckuii KOpeHb N-0il CTEIICHH. 18 infourok.ru

n AllTMOHAJIbHBIC ABHCHUA U HEPABCHCTBA.
PP P P skysmart.ru

KonTponbnas pabota

3. ®opmyibl TpuroHomMeTpun. TpuronomeTpuieckue | 22 infourok.ru

aBHC
ypagHemA skysmart.ru

KonTponbnas pabota

4 [Tporpeccuu u mocae10BaTeIbHOCTH 5 infourok.ru

skysmart.ru

5 MHoXecTBa palliOHABHBIX U ACUCTBUTEIBHBIX 14 infourok.ru

YUCCII. PaHI/IOHaJ'II)HBIG YpPaBHCHUSA U HCPABCHCTBA
skysmart.ru

6 [ToBTOpeHME, 0000MEeHNE, CHCTEMAaTH3aIUs 3HAHUH | 3




Hoypoqﬂoe IIAHUPOBAHUE

1 [[loBTOpeHue 1 04.09.2023

2 [[loBTOpenue 1 05.09.2023

3 ToxnecTBa U TOXKJICCTBEHHBIE 1 11.09.2023
peoOpa3oBaHMs

4 |YpaBHeHUE, KOPCHb YPABHCHHS 1 12.09.2023

5 [MeTo HHTEpBAJIOB 1 18.09.2023

6 [MeTo MHTEpBAJIOB 1 19.09.2023

7 [MeTtox UHTEPBAJIOB 1 25.09.2023

g [KoHTpOILHA paboTa 1|Hepapencraa 26.09.2023
HepaBencTsa
DYHKIWS, CTIOCOOBI 3aTaHUS

O |pynkuuu. Bzaumuo o6patHbie 1 02.10.2023
byHKIMH
['paduk pynkuuu. Obnactb
OTIpENIeICHUs] 1 MHOKECTBO

10 prauenuit pynkuuu. Hymu 1 03.10.2023
¢ynxun. [IpomexyTku
3HAKOIMOCTOSIHCTBA

11 YérHble u HEU€THBIE PYHKUIUU 1 09.10.2023
CTerneHs C 1eNbIM [T0Ka3aTeIeM.

12 |CrannaptHas popma 3arucu 1 10.10.2023
MEMCTBUTEILHOTO UHCIIa
lcnionb30BaHue MOAXOSIIEH

13 (bopMBI 3aICH AEHCTBUTEIHHBIX 1 16.10.2023
YICeN ISl PeICHUS MPAKTUYECKUX
3a[a4 ¥ PEJICTaBICHUS TAHHBIX
CrenenHast QyHKIHUS C

14 [HATYDIILHBIM H TENbIM 1 17.10.2023
rokasaresieM. E€ cBoicTBa u "
rpaduk

15 ApI/I(I)MCTI/I‘-IfCKI/Iﬁ KOpEHb 1 93.10.2023
HATYpaJbHOH CTEIICHU

16 ApI/I(I)MCTI/I‘-IfCKI/Iﬁ KOpEHb 1 94.10.2023
HATYpaJbHOH CTEIICHU

17 CBoiicTBa apVI/I(I)MCTI/I‘-ICCKOFO KOpHSA| 07.11.2023
HATYpaJbHOH CTEIICHU

18 CBoiicTBa apVI/Iq)MeTI/IquKoro KOpHS | 13.11.2023
HATYpaJbHOH CTEIICHU

19 CBoiicTBa ava/I(i)MeTI/I‘—IeCKOFO KOpHA| 14.11.2023
HATYpaJIbHOMN CTETEeHU

b0 [lericTBus C aIV)H@MeTquCKHMH 1 20.11.2023
KOPHSIMH N—OW CTEIICHH

b1 JleticTBust ¢ apuMeTHUICCKUMU 1 2111.2023

KOPHSIMU N—OW CTENIEHHU




JleticTBus ¢ apuMeTHUCCKUMU

22 L 27.11.2023
KOPHSIMH N—OH CTENECHH

3 JleiicTBus C aEH(bMeTquCKHMH 58.11.2023
KOPHSIMU N—OH CTENEHU

o4 JleiicTBus C alzn(bMeTquCKHMn 04.12.2023
KOPHSIMU N—OH CTENEHU

b5 Pewenne HpPaLHOHABHEIX 05.12.2023
YpaBHEHHI U HEPaBEHCTB

o6 Pewenne HppPaLHOHABHEIX 11.12.2023
YpaBHEHH U HEPaBEHCTB

b7 Pewenne HpPaLHOHABHEIX 12.12.2023
YpaBHEHH U HEPaBEHCTB

o8 Pewenne HppPaLHOHABHEIX 18.12.2023
YpaBHEHH U HEPaBEHCTB

b9 Pemienue HppalLOHAIbHbIX 19.12.2023
YpaBHEHHIA U HEPABEHCTB

20 CBoiicTBa U rpaduk KOpHs n-oi 05 12 2023
CTETICHU

31 CBoiicTBa U rpaduk KOpHS n-oif b6.12.2023
CTETICHU
KoHTtposbHas pabora o reme

20 Apudmerndecknii KOpeHb N—Oif 1 ApI/I(bMeTI/I:IeCKI/II/I 09.01.2024
crerneHu. MppainuoHaibHble KOPEHbN-0M CTEeNEeHU
YpaBHEHHUs U HEpaBeHCTBA"

13 CHHyC, KOCUHYC U TaHT'€HC 15.01.2024
YHCIIOBOTO apTyMEHTa

24 CHHyC, KOCUHYC U TaHT'€HC 16.01.2024
YHCIIOBOTO apTyMEHTa

a5 APKCHHYC, apKKOCUHYC U 2 01.2024
APKTAHTCHC YMCIIOBOTO apTryMEHTa

26 APKCUHYC, apKKOCHUHYC U 3.01.2024
APKTAHT'€HC YHCIOBOTO apryMeHTa
TpuroHomeTpudeckast OKpy>KHOCTb,

37 lonpenenenrne TPUrOHOMETPUYECKUX 29.01.2024
(GYHKIMI YHUCIOBOTO apryMeHTa
TpuroHomerpudeckas OKpy>KHOCTb,

38 lonpenesieHne TPUTOHOMETPUICCKUX 30.01.2024
(YHKLMH YUCIOBOIO apryMeHTa

29 OCHOBHBIE TPUTOHOMETPUIECKHE 05.02.2024
(bopMyIIbI

10 OCHOBHBIEC TPUTOHOMETPUIECKHE 06.02.2024
bopMyIIbI

i (OCHOBHBIEC TPUTOHOMETPUIECKHE 12 02.2024
bopMyIIbI

42 (OCHOBHBIEC TPUTOHOMETPUIECKHE 13.02.2024
bopMyIIbI

43 [IpeodpasoBarnue ) 19.02.2024
TPUTOHOMETPHUYECKUX BBIPOKECHHUH

44 [IpeobpasoBarnue ) 20.02.2024
TPUTOHOMETPHUYECKUX BBIPOKECHHUH

45 [ IpeodpasoBarnue ) 26.02.2024
TPUTOHOMETPHUYECKUX BBIPAKECHHH

16 [IpeoOpa3oBanue } 57 02.2024
TPUTOHOMETPUUYECKUX BBIPAKEHHH

47 KonTponpHas paboTa TpuroromeTp HICC%04.03.2024

BBIPDAXCHUSA




Perienrie TPUrOHOMETPUUECKUX

48 . 05.03.2024
YpaBHEHUI

19 PelieHre TpUroHOMETPUYECKUX 11.03.2024
YpaBHEHUU e

50 Pewienne TPHTOHOMETPHIECKHIX 12.03.2024
YpaBHEHUH

51 PelieHre TpUroHOMETPUYECKUX 25.03.2024
ypaBHEHUH e
PelieHre TpPUroHOMETPUYECKUX

52 ypaBHeHii 26.03.2024

53 PelieHre TpUroHOMETPUYECKUX 01.04.2024

ypaBHEHUH

54

KontponbHas padora

1 TpUroHOMETPUYECKUE]

ypaBHEHUs

02.04.2024

595

HOCJ’IC,I[OB&TCJIBHOCTI/I, CIIOCOOBI
3aJaHKs IOCIEI0BAaTEILHOCTEA.
MoOHOTOHHBIE IIOCJICA0BATCIIBbHOCTU

08.04.2024

56

Apudmernueckas u
reoMeTpryYecKasi IpOrpeccum.
lcrionb30BaHKUE IPOTPECCUU IS
peleHus peaabHbIX 3aa4
[IPUKJIATHOTO XapaKTepa

09.04.2024

S7

beckoHeuHO yObIBaromast
TeOMETPUYECKAs IIPOTPECCHSL.
CymMma GecKOHEUHO yObIBaroIei
reOMETPHUUECKOM MTPOTPECCU

15.04.2024

58

DopmyJia CI0KHBIX TPOLEHTOB

16.04.2024

59

Dopmyiia CIIOKHBIX TPOLIEHTOB

22.04.2024

60

KonTtposbHas pabora

[Iporpeccuu

23.04.2024

61

MHOK€eCTBO, ONepaIuy HaJl
MHOecTBaMu. J[narpaMMebl
Ditniepa-Benna

29.04.2024

62

ApupMeTHIecKHe Onepaluu C
palOHaIbHBIMU YHACIAMM,
peoOpa30BaHus YUCIOBBIX
BBIPAKECHUI

30.04.2024

63

[IpumeHeHue apobeli U MPOIIEHTOB
JUISl PEILIEHUS TPUKIIAIHBIX 3a7a4 U3
[pa3JIMYHBIX OTpAciiel 3HAaHUN 1
€aJIbHOU JKU3HU

06.05.2024

64

[IpumeHneHue Apobeli U MPOIIEHTOB
TUIsl pEIIEHUS TPUKIIAIHBIX 3a7a4 U3
[Pa3JIMYHBIX OTpaciiel 3HAaHUN 1
€aJIbHOU JKU3HU

07.05.2024

65

JlelicTBUTENIbHBIC YHCIIA.
PanuonanbHble U UPPALUOHAIBHBIE
yucia

13.05.2024

66

JleficTBUTENIbHBIEC YHCIIA.
ParimoHanbHbIE U MppallMOHATIbHbBIE
qrcia

14.05.2024

67

O060011IeHNE, CUCTEMATU3AIIUS
3HAHMIA 32 KypC anreOpbl U Haval
MaTeMaTudeckoro anammsa 10
Kjacca

20.05.2024

68

HToroBast KOHTpoIbHas paboTa

1 torosas

KOHTpOJIbHAsI paboTa

21.05.2024




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbLI 1IJIA YUEHUKA

A.I'. Mepansk, JI.A. Homuposckuid, B.b. ITononckuii, M.C. SIkup "Anrebpa u Havana
MaTeMaTH4ecKoro aHanusa" YaeOHuk noj penakuueit B.b. Ilomonbckoro

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA

A T. Mep3zmsixk, I.A. Homuposckuii, B.b. [Tononckuii, M.C. Axup. Anredpa u Hauana
MaTeMaTU4ecKoro aHanuza. YueoHuk moj penakiueit B.E. Ilomonsckoro

A.Tl'. Mep3nsk, B.b. Ilononckuii. Anredpa u Hauana MaTeMaTHYECKOro aHayiu3a. Jlunakruueckue
MaTepHallbl.

A.I'. MopakoBuu. AnreOpa ¥ Hayaja MaTeMaTHYeCKOTro aHajau3a. Y YeOHHK JUIs
00111€00pa30BaTENIbHBIX YUPEKICHUN B ABYX YACTSX.

P.J. Jlykun, T.K. Jlykuna. Y cTHBIE yIpakHEHUS 110 anredpe u HavyainaM aHanu3a. Kaura st
yUUTEeNs.

[MUOPOBBIE ObPA30OBATEJIBHBIE PECYPCBI U1 PECYPCBI CETH UHTEPHET

skysmart. ru
infourok.ru



