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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma y4ebHOTO Kypca «Airedpa 1 Hayajga MaTeMaTHYeCKOTro aHaji3a» 6a30BOTO
ypoBHs it obyuatoruxes 10 —11 kmaccoB pazpaborana Ha ocHOBe DeepanbHOTO TOCYIapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJApTa CpenHero oomero oOpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMMN, TPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, W TPAJUIHUKA POCCHIICKOTO
oOpazoBanus. Peanm3zamusi mporpamMmbl OOSCIICUMBAET OBJAQJICHUE KIIFOYEBBIMU KOMIICTCHIIUSMH,
COCTaBJAIOIIMMHA  OCHOBY JII CaMOpPa3BUTHA W HCIIPCPBIBHOI'O O6p8,30BaHI/I$I, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anre6pa u Hayasia MaTeMaTHYECKOTO aHAIIN3ay SIBJISETCS OJTHUM U3 Hanbojee 3HaYNMBbIX
B IIpOrpaMMe cTaplilieil IIKOJIbI, TOCKOJIBKY, C OJHON CTOPOHBI, OH 00€CII€YMBAET HHCTPYMEHTAIBHYIO
0a3y 1715l U3y4EHUsT BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, (GOPMHUPYET JIOTUIECKOE
n a6CTpaKTHO€ MBINIJICHUEC YYallIuXCsa Ha YPOBHCE, HGO6XOI[I/IMOM IJi1 OCBOCHHUA KYpPCOB I/IH(i)OpMaTI/IKI/I,
OOLIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH. B pamkax JaHHOro Kypca ydalidecs OBJaJI€BaioT
YHUBEpPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KoTopas (GOpMyIupyeT CBOM JOCTHKEHUS B
MareMaTudeckou gopme.

Kypc anrebpbl ¥ Hayam MaTeMaTHYeCKOTO aHaiHu3a 3aKja/bIBae€T OCHOBY JJISl YCHEIIHOIO
OBJIaACHUA 3aKOHaMU (1)I/I?>I/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAHHUsI OCHOBHBIX TeH)IeHHI/Iﬁ 3KOHOMHUKH U
OOLIECTBEHHOMN >KHU3HH, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX B IIOBCEIHEBHOM >XWM3HU. B TOXXe Bpems oOBnajeHue
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMH MaTeMaTHYECKUMH KOHCTPYKIHMSMHU pa3BUBAE€T yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh UCTUHHOCTh YTBEPXKACHUS, MCIOJIb30BaTh 000011IeHNE U
KOHKpETH3allMI0, a0CTparupoBaHUE U aHAIOTHI0, POPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIJICHHE.
B xone uzydyenust anreOpbl 1 Hayall MaTEMAaTUYECKOTO aHaIN3a B CTapIlie MIKOJIe yJal[uecs MoayqyaoT
HOBBIH OTIBIT PELICHUS MPUKIAAHBIX 3a/1a4, CAMOCTOSATEIHHOIO IOCTPOCHUSI MaTeMaTHUECKUX MO/Iesen
pEaIbHBIX CUTyallUd W UWHTEPIpETallMd IOJyYEHHBIX PpEHICHHM, 3HAKOMSTCS C MNpUMEpaMu
MaTeMaTHYEeCKUX 3aKOHOMEpPHOCTEH B TMpUpoAe, HAayke M B HCKYCCTBE, C BBIJAIONIMMUCS
MaTeMaTU4YEeCKUMH OTKPBITUSIMU M UX aBTOpPaMH.

Kypc o6nanaeT 3Ha4nTeNbHBIM BOCIIUTATEIbHBIM IOTEHIIMATIOM, KOTOPBIH peanu3yeTcs Kak yepes
y4eOHBI MaTepuas, CIOCOOCTBYIOUIUN (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHUS, TaK M Yepes
cnenupuKy  yueOHOM  JesATeNbHOCTH,  TpeOyIoleld  CaMOCTOSITENBHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALIMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe wmeroauku oOyueHuss anreOpe U HayalaM MAaT€MaTHYECKOrO aHallu3a JIEKHUT
JeSITeNbHOCTHBIN MPUHIIUI O0y4YeHHUS.

Crpykrypa Kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO aHadu3a» BKIIOYACT CIEIYyIOIINe
coJiepKaTeIbHO-MeToIuuecKkue TUHIH: «Hucna u Beraucienus», « OyHkiuu u rpadukmny, «YpaBHEHUST
U HepaBeHCTBay, «Hawama maremaTumueckoro asanmsa», «MHOXecTBa M JIOTHMKa». Bce OCHOBHbIE
COJIepKaTeIbHO-METOIMUECKUE JTMHUU U3Y4YalOTCS Ha MPOTSHKEHUH ABYX JIET oOydeHUs B crapiieit
LIKOJIE, €CTECTBEHHO JIOTOJIHAS APYT APYyra 1 MOCTENEHHO HACHIIASICh HOBBIMU TEMAMH U pa3JieiamMHu.
JlaHHBIN KypcC SIBISIETCS MHTETPATUBHBIM, TMOCKOJIBKY OOBEAMHSIET B cede coaepaHhue HECKOIbKHUX
MaTeMaTHYeCKUX TUCIUIUIMH: anredpa, TPUrOHOMETPHS, MaTeMaTHUYeCKUN aHallu3, TEOPHSI MHOXKECTB
u np. [To mepe Toro kak ydamiuecs: OBIajeBaroT Bcé Oosiee MUPOKUM MaTEMaTHUECKUM ammapaToM, Yy
HUX MOCJIEeI0OBATENBHO (POPMUPYETCSI M COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJIEINb
peallbHOM CUTYalluu, MIPUMEHSTh 3HaHMUsI, OTYYCHHBIE B Kypce «Anredpa U Hadalla MaTeMaTHIeCKOTO



aHauM3a», IS PEHICHUs CaMOCTOSATENBHO C(HOPMYITMPOBAHHOW MaTeMaTHYEeCKOH 3ajaud, a 3aTeM
HMHTEPIPETUPOBATH MOJTYYCHHBIN pe3ysbTarT.

CopepxarenpHo-MeToAMYeCKass THHHUS «YucCina W BBIUMCICHUS» 3aBepiiact (hopMupoBaHHE
HABBIKOB HCIOJb30BAaHUS JCHCTBUTEIBHBIX YHCEN, KOTOpoe ObUIO HA4aTO B OCHOBHOW ImKoiie. B
CTapIiei mkoJyie 0codoe BHUMaHUE YACIsIeTCs (OPMUPOBAHUIO TIPOYHBIX BBIYHCIUTEIHHBIX HABBIKOB,
BKJIFOUAIONIUX B CE0sl HMCIOJIB30BAHUE DPAIMIHBIX (OPM 3aMUCH JCHCTBUTEIHLHOTO YHUCIIA, YMCHHE
palMoOHAIBHO BBITIOJIHATH JACUCTBUSI C HUMHU, J€JIaTh MPUKUIKY, OIIEHUBATh pe3yiabTaT. O0yuaromuecs
MOJTYYarOT HABBIKK MPUOIMKEHHBIX BHIYMCIICHUM, BBITIOTHEHUS ICUCTBHUI C YUCIIAMH, 3alIUCAHHBIMU B
CTaHJIaPTHOU (popMe, UCIIOIH30BAHUS MATEMATHICCKIX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAXKCHUIA.

Jlunusa «YpaBHEHHSI U HEPABEHCTBA» peallu3yeTcCs Ha MPOTSHKEHUH BCETO OOYUYEHUS B CTapIle
IKOJIE, TOCKOJIbKY B KaXKJIOM pa3jiesie MpoTrpaMMbl IPEAYCMOTPEHO PELICHHE COOTBETCTBYIOLINX 3a1au.
OOyuaromecss  OBJIAJIEBAIOT  PA3IMYHBIMU ~ METOJAMU  PEIICHHsS]  IIeNbIX, PallMOHAJIbHBIX,
HUPpAIMOHANIBHBIX, TOKA3aTeNIbHBIX, JOTapuMUUYECKUX ¢ TPUTOHOMETPHUYECKUX YpaBHEHUH,
HEPAaBEHCTB U WX cHUCTeM. l[lomydyeHHbIE yMEHHUS HWCIONB3YIOTCS TPHU HCCIEAOBAaHUU (PYHKIHH C
MOMOIIIBIO MPOU3BOTHOM, pPEUIEHWH TMPHUKIATHBIX 33/lad W 3a/Jad Ha HAXOXKACHHE HAUOOJBIIUX U
HaUMEHBIINX 3HaYeHWUW QyHKOuU. JlaHHas coaep)kaTtenbHass JUHUS BKIIOYAaeT B Ce0s TaKkKe
(dhopMupOBaHNE YMEHHI BBITIOJHATH Pacu€Thl IO PopMyiaM, mpeoOpa3oBaHUs MEbIX, PAITMOHAIBHBIX,
HUPPAMOHATIBHBIX i TPUTOHOMETPHUUYECKUX BBHIPAKECHHM, a TAKKE BBIPAKCHUN, COACPKAITUX CTETICHH 1
norapudmel. biaronaps n3ydeHuro aareOpandeckoro Marepuana MpOUCXOIUT JaIbHEHIIIee pa3BUTHE
AITOPUTMUYECKOTO U aOCTPAKTHOTO MBINUICHHS yJaluxcs, (GOPMHUPYIOTCS HABBIKUA JI€TyKTHBHBIX
paccyxaeHui, paboThl C CHMBOJIBHBIMU (hOpMaMu, MPEACTABICHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BUJIE PaBEHCTB W HEpaBEHCTB. AnreOpa npeziaraet 3¢G(GeKTUBHbIE MHCTPYMEHTHI JJISl pElICHUs
MPAKTUYECKUX U E€CTECTBEHHO-HAYYHBIX 3a]ay, HarJsJHO JAEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
SI3pIKa HAYKH.

CopepxarenpHo-MeToAnuecKas THHAS «DyHKIUU U rpa@UKu» TECHO MEPerieTaeTcs ¢ IpYruMHU
JUHUSMHU Kypca, MMOCKOJIbKY B KAaKOM-TO CMBICJIE 33/1aéT MOCJIEN0BATeIbHOCTh U3yUYEHHs] MaTepuasa.
N3yuenne cremeHHOM, MOKa3aTeIbHOMW, JOTapU(PMUYCCKON M TPUTOHOMETPHYCCKHX (YHKIHHA, HUX
CBOMCTB U rpa(pKoB, UCIOIb30BaHUE PYHKIUHN /Ui PEIICHUS 3a/1a4 U3 JPYTruX YYeOHBIX MPEIMETOB U
peayIbHOM JKU3HHM TECHO CBSA3aHO KaK ¢ MAaTeMAaTUYECKHM aHAJIU30M, TaK U C pElIeHWEM ypaBHEHHH U
HepaBeHCTB. [Ipu 3ToM OosiblIoe BHUMaHHE yienseTcs GOpMUPOBAHUIO YMEHUS BeIpaxarh (hopMyaaMu
3aBUCHUMOCTH MEXAY DPa3IMYHBIMH BEIMUYMHAMH, UCCIEJOBATh NOJy4eHHbIE (YHKIUH, CTPOUTH UX
rpaduku. Matepuan 5Toil cojepxaTelbHON JUHHM HAalleJIeH Ha pa3BUTUE YMEHUIl M HAaBBIKOB,
MO3BOJISIIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXK]Yy BEITUYMHAMH B Pa3IMYHON (GopMme: aHAIUTHYECKOH,
rpaduueckoil u ciaoBecHoil. Ero u3ydenne cnocoOCTBYeT pa3BUTHIO aIrOPUTMHUYECKOTO MBIILIICHUS,
CIOCOOHOCTH K 00OOIIECHUIO U KOHKPETU3AIUH, UCIIOIb30BAHHUIO aHAJIOTHil.

CopepxarenpHass juHus «Hadama wmaTemMaTuyeckoro aHaliv3a» MO3BOJISIET CYHIECTBEHHO
pacIIUpUTh KPYr KaK MaTeMaTH4YeCKHX, TaK M MPUKIAJAHBIX 3a]ad, JOCTYIHBIX O0ydaroluMcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCIIEJIOBaTh M CTPOUTH Tpaduku (GYHKIUN, OMPENeNnsTh HX
HauOOJBIINE U HAUMEHBIITNE 3HAYCHUS, BBIYUCIIATH IUIOMIaAU PUTYp U 0OBEMBI Tell, HAXOAUTh CKOPOCTH
U YCKOpeHUs npolueccoB. JlaHHas coneprkarenbHas JIMHUASI OTKPHIBAET HOBbIE BO3MOKHOCTH IIOCTPOEHUS
MaTeMaTHYECKUX MOJIENEN pealbHbIX CUTYalUM, HAXO0K/ICHUS HAMIIYYIIEro pEelIeHUs B IPUKIAAHbIX, B
TOM YHUCJIE COLMATbHO-3KOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU MAaTeMaTHYE€CKOTO aHajIu3a
CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OPMATBHO-IIOTUYECKOTO M KPEATUBHOTO MBIIUICHHUS,
(hOopMHUpOBaHHIO YMEHUH pAcClO3HAaBATh MPOSBICHUS 3aKOHOB MaTEeMAaTUKH B HayKe, TEXHUKE U
uckycctBe. OOydaromuecs Y3HAIOT O BBIAAIOIIUXCS pPe3yibTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTHUS
MAaTEeMAaTHKU KaK HAyKH, U UX aBTOpax.
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CopepxarenpHo-MeToAuYecKass JUHUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBALIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIE NIPEACTABICHUS IIPOHU3BIBAIOT BECH KYPC
IIKOJIFHOM MaTeMaTHKH U MPeIaraloT HanboJsiee YHUBEPCATbHBIN A3bIK, 00bEAMHSAIONINI BCE pa3ieibl
MAaT€MAaTUKU U €€ NPWIOKECHUM, OHM CBS3BIBAIOT pa3HbIE MATEMaTHYECKUE JUCLUIUIMHBI B €IUHOE
nenoe. [IoaToMy BaXXHO JaTh BO3MOXKHOCTh HIKOJIBHUKY IIOHMMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTUKH U UCIIOJIb30BATh €0 JUIsl BBIPAXKEHUSI CBOUX MBICIICH.

B kypce «Anrebpa m Hayajga MaTeMaTHYeCKOTO aHAN3a» MPHCYTCTBYIOT TaKXKe OCHOBEHI
MaTeMaTHYEeCKOTO MOJICTUPOBAHMS, KOTOPBIE PU3BaHbI C(HOPMUPOBATH HABBIKH MOCTPOCHUS MOJIENEH
peabHBIX CUTYaLUH, UCCIIEAOBAHMS ATUX MOJIEIIEH C MOMOIIBIO anmapara ajaredpsl © MaTeMaTHYECKOTO
aHaJIM3a U UHTEPIPETALNHU I0JyYEHHBIX pe3yJIbTaTOB. Takue 3a/1aHus BILICTEHBI B KAXKAbIN U3 pa3/ieoB
IIPOrpaMMBI, IOCKOJIBKY BECh MAaTepHaj Kypca IIMPOKO UCIIOIb3YETCS VI PEIICHHs] TPUKIIAAHBbIX 3a/1a4.
[Ipn pemieHun peaynbHBIX MPAKTUYECKUX 3a7ad y4dallMecs pa3BUBAIOT HaOJI0AaTEIIbHOCTh, YMEHHE
HaxXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJb30BaTh aHAJIOTHIO, 0000maTh WU
KOHKpPETHU3UPOBaTh Mpobiemy. JledaTrenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS NPHUKIIAJHBIX
3a/lay OpraHu3yeTcs B IpOIECCEe M3YYeHHUs BCEX TeM Kypca «Aurebpa M Hayaja MaTeMaTHYECKOIo
aHaJIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebGHOM 1m1aHe Ha U3ydYeHHUE Kypca anreOphl M Hadall MaTeMaTHIECKOTO aHalln3a Ha 0a30BOM ypOBHE
oTBOAUTCS 2 "yaca B Hezmento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, BCero 3a J1Ba rojia 00ydeHus
— 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia 1 BBIYUCIEHUS

Panmonanenbie umcna. OOBIKHOBEHHBICE M JACCATUYHBIC JPOOH, MPOIEHTHI, OCCKOHECUHBIC
nepuoAndeckre apoou. ApudMeTnyecKkue omnepanuu ¢ palluOHAIBHBIMH YUCIaMH, NMPeoOpa3oBaHMs
YUCJIOBBIX BbIpakeHuil. [IpuMeHnenue npoOeil M TMPOILIEHTOB JUIS PELICHUs] MPUKIAIHBIX 3a7ad W3
pa3IMYHBIX OTPaCiEll 3HAHUW U PeajbHOU KU3HU.

HeiictButenpHble 4yucia. PamuoHanbHble W UppallMOHAIbHBIE YHcha. ApupMeETHUYECKHe
Oomepali C JACUCTBUTEIbHBIMU YuciaamMu. [IpuOnmkEHHBIE BBIYMCICHUS, TMpPaBUIA OKPYIJICHHUS,
MPUKHJIKA U OLIEHKA PE3yIbTaTa BHIYMCICHHI.

Crenenp c 1enbiM mokasareneMm. CranmapTHas (opMa 3amucu  JEHCTBUTEIBRHOTO 4YHCIA.
Ucnonws3oBanne moaxosmieii (opMbl 3aUCH JIEHCTBUTEIBHBIX YUCE IS PEIICHHS MPAKTHYECKUX
3a/1a4 ¥ TPE/ICTaBJICHUS JTAHHBIX.

Apudmernueckuil KOpeHb HATypaJbHOW cTemneHu. JleWcTBUs ¢ apU(PMETHUYECKUMU KOPHAMU
HAaTypaJbHOMN CTEIICHHU.

CuHyc, KOCMHYC M TaHI€HC YHUCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa U TOKIeCTBEHHbBIE TPe0Opa30BaHUS.

[IpeoOpazoBaHue TPUTOHOMETPHUYECKUX  BbIpakeHUH. (OCHOBHBIC TPUTOHOMETPHUUYECKHE
hopmyIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo 1 HHTEPBAJOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppanoHaNIbHBIX YPAaBHEHU U HEPABEHCTB.

Penrenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHH M HEpPaBEHCTB K PEIICHHI0 MaTeMAaTHMYeCKUX 3a7ad M 3a1ad u3
Pa3IMYHbBIX 00JaCTe HAYKH U peaIbHOM JKU3HH.

DOyHKUUM U TPAaPUKH

OyHKIMsA, crocoObl 3ananus Gyakuun. ['paduk GyHkiuu. BzaumMuao oOpaTHbie PyHKIIHH.

ObnacTh ompeneneHuss U MHoOKecTBO 3HaueHud ¢(yHkuuu. Hymu ¢ynknun. Ilpomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas QyHKIUS ¢ HATYpAIbHBIM M IIeNbIM MOKa3zateneM. E€ cBoiicTBa u rpaduk. CoiicTBa
1 rpaduK KOpHS N-0¥ CTENEeHMU.

TpuronomeTrpuyeckasi OKpPY:KHOCTb, OINpPEAEICHHEe TPUTOHOMETPUYECKUX (YHKIMHM 4YHCIOBOTO

ApTyMCHTA.

Hagana MmaTeMaTHY€CKOI0 aHAJIH3Aa

IlocnegoBaTenbHO CTH, CITOCOOBI 3aJaHus MOCJIE0BATEILHOCTEIA. MoOHOTOHHBIE
IOCJIICA0BATCIIBHOCTH.

Apudmernueckas U reoMeTpHuecKas mporpeccud. beckoHeyHO yObIBaroIias reoMeTpuiecKast
nporpeccus. Cymma OeckOHEYHO YObIBarolleil reoMerpuueckoi mporpeccuu. dopmyna CIOKHBIX
MPOLEHTOB. Vcrionp30BaHue MPOTPECCUN ISl PELICHUS PEATBHBIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.

MHo:KkecTBa U JIOTHKA



MHoxecTBO, omnepauMu HaJx MHoKecTBaMU. Jluarpammsl Oilinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOIO armapara Jiuisl ONMCaHUs peabHbIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUU
3a]1a4 U3 IpYyrux y4yeOHbIX IIPEJIMETOB.

Omnpenenenue, Teopema, CIeICTBHE, J0KA3aTEIbCTBO.

11 KJIACC

Ymncna v BbIYUCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

CremneHb ¢ pallMOHATIBHBIM MOKa3areneM. CBOWCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHus1 U HePaBEeHCTBA

[IpeoGpa3oBaHue BbIpaKEHUH, COIEpPKALUX JOrapu(MBbI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTEIIEHHU C pallMOHAIbHBIM IIOKa3aTeJIEM.

[TpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TUHEMHBIX YpaBHEHUH. PellleHne mpuKIIaIHbIX 3a/1a4 ¢ MOMOIIBI CUCTEMbI JIMHEHHBIX
YpaBHEHUM.

CucTteMbl U COBOKYITHOCTH pallOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a/1a4 U 33]1a4 U3
pa3IUYHBIX 00JIacCTel HAYKU U PEATbHON KU3HH.

DyHKUUM U rpaduKu

Oynkmus. [lepuonnueckue dyakuun. [IpoMexyTkn MOHOTOHHOCTH (YHKIIMHA. MaKCHUMyMBI H
MUHUMYMBI (yHKIMH. HanGompliee n HauMeHbllee 3HaYeHHe (PyHKIIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue QyHKIIUN, UX CBOMCTBA U TPapUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB QyHKIUI A7 pelIeHUS] YpaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB QyHKIUN A UCCIEIOBAHMS MPOILIECCOB U 3aBUCUMOCTEH, KOTOphIE
BO3ZHUKAIOT NP PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaabHON KU3HU.

Havana maTteMaTH4ecKoro aHajam3a

HenpepriBHbie ¢pyHKIIMH. MeTo HHTEPBAJIOB JJIsl peUICHUS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerpuueckuit u GU3NIECKUI CMBICIT POU3BOIHOM.

[IpousBonnbie smeMeHTapHbIX (GyHKIMA. DOpMyNnbl HAXOXICHHS MPOU3BOTHONW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHre TPOU3BOAHONW K HCCIEAOBaHUIO (YHKIMI HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HaMMEHbBILIEr0 3HaYeHHsI (PYHKIIUU HA OTPE3KE.

[IpuMeHeHne Mporu3BOAHON 1JIs1 HAXOXKICHUS HAMITYUIIEro PEeIIeHUs B TIPUKJIaAHbIX 3a1ayax, s
OTIpeieNIeHus] CKOPOCTH Ipoliecca, 3alaHHOTO (OPMYIIOHN HITH rpauKOM.

IlepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuii u (pu3nueckuil cMbICI. Brruncienne uHTErpana mo dopmyne
Herorona—JleitOnuna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenue yueOHOro npeamera «MaremaTuka» JTOJDKHO 00ecrieunBaTh JOCTHIKEHUE HA YPOBHE
cpemHero oOmero o0pa3oBaHUs CIEAYIONIMX JMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTHkay
XapaKTepU3YIOTCS:

I'paxaHckO€ BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIMK 00YUaIOIErocs: Kak akTUBHOTO ¥ OTBETCTBEHHOTO
YJI€Ha POCCHUMCKOTO OOIIECTBa, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS
Pa3IUYHBIX CTPYKTYpP, SBJICHHM, MPOIEAYp TPaxTaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U TIp.),
YMEHHEM B3aUMOJICCTBOBATh C COIMAILHBIMU HHCTHUTYTAMU B COOTBETCTBHHM C MX (PYHKIUSMH U
Ha3HAYCHHUEM.

[TarpuoTHyeckoe BoCIUTaHUE:

c(OPMUPOBAHHOCTHIO POCCUNUCKON Tpa)kIaHCKONH HACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOSIIIEMY POCCHICKOM MaTE€MAaTHKH, IIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHKEHUSM POCCHICKUAX
MAaTEMAaTUKOB U POCCUICKON MaTeMaTUYECKOM IIKOJIbI, K HCIOJb30BAHUIO 3THX IOCTHKEHUN B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHMS:

OCO3HAaHUEM JTYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/1a; ChOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHUs, STUYECKOTO MOBEACHUA, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JAOCTH)KEHUW HAyKU U
NESITETFHOCTBIO YUEHOTO; 0CO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWYHUBOTO Oy TIyIIEToO.

OCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAs ACTETHUKY MAaTEeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, PEIICHHH, pPACCYKICHHH; BOCIPUUMYUBOCTBIO K MaTEMaTHYECKUM acleKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

duzndeckoe BOCIIMTAHNE:

c(hOpMUPOBAHHOCTHIO YMEHHS NMPUMEHITh MaTEeMAaTUYECKHE 3HAHHUS B MHTEPECax 3J0POBOTO H
Oe3omacHOTO O0Opa3a *W3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO (3I0pOBOE MHUTAHHE,
cOamaHCHUPOBAHHBIN PEXKHUM 3aHATHI M OTIbIXa, peryispHas (u3nueckas aKTUBHOCTB); (PU3MUECKOTO
COBEPIICHCTBOBAHMS, IIPU 3aHATUSX CIIOPTUBHO-03I0POBUTEIBHOMN JAEATEIBHOCTHIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPY/Yy, OCO3HAHUEM IIEHHOCTHU TPYIOJIO0US; HHTEPECOM K Pa3lUYHbIM cdepam
npodeccuoHAIbHON /1eATeIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKONH M e€ MPHIOKEHUSIMU, yYMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMY OOpa30BaHUIO U caMOOOpa30oBaHUIO Ha
MPOTSKEHUU BCEU KU3HHU; TOTOBHOCTBIO K AKTUBHOMY YYaCTUIO B PELICHHUM IPAKTUYECKUX 3adad
MaTeMaTHUYECKON HAIIPaBJIEHHOCTH.

DKOJIOTHUYECKOE BOCIIMTAHHE:

cOPMUPOBAHHOCTHIO ~ AKOJIOTMYECKOW  KyJIbTYphl, TOHUMAHHEM BIHUSHUSA COIHAIBHO-
HKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MMPUPOHON U COLIUATBHON Cpeibl, 0CO3HAHUEM TTI00aIbHOTO
XapakTepa SKOJOTHYEeCKHX MpoOJieM; OpHUEHTaluell Ha MPUMEHEHWe MaTeMAaTUYeCKUX 3HAHWM s
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penieHus 3a1a4 B 00J1aCTU OKpYKaroel cpebl, INIAHUPOBAHMS TOCTYIKOB U OLEHKH UX BO3MOMXHBIX
MOCJIEICTBUM JUISI OKPYXKAKOIIEH CPEIBI.

HGHHOCTI/I HAay4YHOTI'O IMO3HAaHUA:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHKH, MOHUMAaHUEM MAaTEMaTUYECKON HAayKH KakK C(epbl UeI0BEUECKOU
ACATCIBbHOCTH, 3TAIlOB e€ Pa3sBUTHA U 3HAYUMOCTH IJId Pa3BUTUA HUBUJIM3ALIUH; OBJIAJCHUCM SA3BIKOM
MaT€eMAaTUKM ¥ MaTEMaTU4eCKOM KyJbTypOM KaK CpEeACTBOM IO3HaHUS MHUPA; TOTOBHOCTBIO
OCYIICCTBJIATDH MPOCKTHYIO U UCCICAOBATCIILCKYIO ACATCIbHOCTD MHANBUAYAJIbHO WU B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE pe3yabTaThl OCBOSHHS MPOrpaMMBI ydeOHOro mpeamera «Maremarnkay
XapaKTePU3YIOTCS OBJAJICHUEM YHUBEPCAIBHBIMH HO3ZHAGAMETbHbIMU OClCMBUAMU, VHUBEPCANbHIMU
KOMMYHUKAMUBHBIMU OCtICMBUAMU, YHUBEPCATbHBIMU PE2YIAMUBHBIMU 0eUCEUIMU.

1) Vuueepcanvuvie noznasamenwvuwvie Oeticmeus, obecneuusaiom Gopmuposanue 0OA306biX
KOCHUMUBHBIX NPOYEcco8 odyuaruuxcs (0ceoeHue memooo8 NO3HAHUSL OKPYHCAIOULe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHuti pabomams ¢ ungopmayueti).

bazoBsie tornueckue AencTBUS:
® BBISABIATh W XapaKTEPH30BaTh CYIICCTBCHHBIC IPH3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHWH MEXIY THOHITHIMH, (DOPMYITHpPOBATH OMNpEACICHUS TOHSATHIA;
yCTaHABIUBATh CYIIECTBEHHBIH MPHU3HAK KIAaCCHU(pUKAIMU, OCHOBAaHUS A OOOOUICHUS U
CpaBHEHHUSI, KpUTEPUU TPOBOAUMOI0 aHAIIN3A;
® BOCIPUHUMATH, (POPMYIHpPOBaTH U MPEOOpPA3OBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE W
OoTpuLaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHBOpeurs B ¢akrax,
JMAHHBIX, HAONIOJIEHUSX U YTBEPXKICHHSX; IMpeniaraTb KpPUTEpUU Ui  BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
e JlelaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/IIOUYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUH;

® [POBOJUTH CAMOCTOSATEIBHO J0KA3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APIYMEHTALUIO, TMPUBOAUTH MPHUMEPbl M KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI,

e BBIOMpATH CIOCOO pelieHus yueOHOU 3a/1adyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,

BBIOMpaTh HarOoJIee MOIXO AN ¢ YIETOM CaMOCTOATEIBHO BbIICTICHHBIX KPUTEPHEB).
bazoBblie uccnenoBarensckue AeMCTBUS:
® ICIIOJIb30BAaTh BOMPOCHI KaK HCCIIEAOBATENbCKUNA MHCTPYMEHT MO3HAHUS; (OPMYyIUpOBAThH
BOMPOCHL, (PUKCHUPYIOILME MPOTUBOpEYHEe, MpoOIEeMy, YCTaHABIMBATh MCKOMOE U JIaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

® TMPOBOJUTH CAMOCTOATEIBHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, UCCIEJJOBaHHE IO
YCTaHOBJICHHIO 0COOCHHOCTEM MaTeMaTH4YeCKOTO 00BEKTa, SBICHUS, MPOIIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TTPOIIECCaAMU;

® CcaMOCTOATENbHO (OPMYIHPOBATH OOOOIIEHHS W BBIBOJABI MO PE3yabTaTaM MPOBEIEHHOTO

HaOII0/ICHUS, UCCIIeIOBAHUS, OLICHUBATH JIOCTOBEPHOCTD MOTYYCHHBIX PE3YJIbTaTOB, BHIBOIOB
# 0000IIEHNIH;



® [IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, @ TAKXKE BBIABUTATH MPEAIIOJIOKEHHS O €T
Pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGora ¢ uadopmarueit:

® BBIIBIATH JeUIHUTH WHPOPMALIUHU, JAHHBIX, HEOOXOJAUMBIX Ul OTBETa HA BOIPOC U JUIA
peleHus 3a/1a9u;

e BpIOMpaTh MHPOPMALUIO W3  HUCTOYHHMKOB  DPA3IUYHBIX  THIIOB, AHAIM3UPOBATH,
CHCTEMAaTH3UpPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO pPA3NIUYHBIX BUAOB U  (Qopm
MIPECTABIICHHUS,

® CTPYKTYpHUPOBaTh MH(POPMALHUIO, MPEACTABIATH €€ B PA3IMYHBIX (POpMax, UIUTIOCTPUPOBATH
rpaduuecku;

® OIICHMBATh HAJAEKHOCTH HH(POPMAITHH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbIE OeClCm6Us, 00ecneyusaom chopmuposaHHoCcms
COYUANBLHBIX HABLIKOB 00YUaAIOUUXCHL.

OO6uenue:

® BOCHpPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBUSMHU U IIECTSIMH
oOIIeHNs; SICHO, TOYHO, TPaMOTHO BBIPA)XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U TTHCHMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHS TI0 XOJXy pEIICHUs 3a/a4yd, KOMMEHTHPOBAThH ITOJyYCHHBIH
pe3yibTar;

e B X0J¢ OOCYKICHHS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, MpPOOIEMBI,
peraeMoi 3a1a4n, BRICKa3bIBaTh UJICH, HAIIEIICHHBIE Ha TIOUCK PEIIEHHS; COTIOCTABIISTH CBOU
CYXJCHHUS C CY)KIEHUSMHU APYrUX YYACTHUKOB JIMAIOra, OOHAPYKUBATh Pa3IMYUe U CXO/ICTBO
MO3ULIMI; B KOPPEKTHOU popme hopMynupoBaTh pa3HOTIACHUs, CBOU BO3PAKEHUS;

® TMIPEACTaBIATh pE3yJAbTaThl PEUICHUS 3aJauyd, SKCIIEPUMEHTa, HCCIEIOBAHUS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opmar BHICTYIUIGHMS € Y4Y€TOM 3a7ad Npe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHUYECTBO:

® [IOHUMaTh U HUCHOJH30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBHUAYaIbHON pabOThl IMpH
pelieHnd y4eOHBIX 3aJay; MPUHUMATh 1eJb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBATH
OpraHHU3aIMI0 COBMECTHOM paboThl, pacpeaesiaTh BUIbI paboT, 10rOBapUBAThCs, 00CYKIAaTh
MIPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

e y4yacTBOBaThb B TPYHIOBBIX (opmax paboThl (0OCYXACHHS, OOMEH MHEHUH, «MO3TOBBIC
ITYPMbI» U HMHBIE); BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEHCTBUS C
JIPYTMMHU YJeHaMH KOMAaHJbl; OLIEHHBATh KAaueCTBO CBOEr0 BKJaJa B OOMMIMN MPOIYKT IO
KpUTEpUsIM, cHOpMyJIUPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUS.

3) Vhusepcanvnvie pezynsmuenwvle Oeiicmeus, o006ecnewusarom @Gopmuposanue CMvlCIO8bIX

VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTUL.

Camoopranuzanusi:

COCTaBNATh IUIAH, aJITOPUTM peIIeHHs 3aJadyd, BBIOMpATh CHOCOO pelIeHuss C y4ETOM
UMEIOIIHXCS PECYPCOB U COOCTBEHHBIX BOZMOYKHOCTEH, apryMEHTUPOBATh M KOPPEKTHPOBATH BApUAHTHI
peleHui ¢ yaéToM HOBOH MH(POPMALIUH.

CaMOKOHTpOJIb:

e BIAJCTh HaBBIKAMHU MMO3HABATENIBbHOMN peIeKCHH KaK OCO3HAHHUS COBEPIIAEMbIX NEHCTBUI U
MBICTMTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB; BIAJECTh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIecca U pe3ybTaTa pelIeHns MaTeMaTHUeCKOH 3ajauu;
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® TpPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IpPH PpEIICHUH 337a4yd, BHOCHUTH
KOPPEKTHUBHI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3yibTaTa IEU U YCIOBUSAM, OOBACHATh MPUUYMHBI JOCTHKEHUS
WIA HEJIOCTHKCHHS PE3yJbTaTOB JACATENbHOCTH, HAXOJUTh OIIMOKY, 1aBaTbh OIICHKY
pHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoeHune yueOHOTO Kypca «Anredpa u Hayajla MaTEMAaTHYECKOTO aHAIN3a» Ha YPOBHE CPETHETO
oOuiero 00pazoBaHus JOHKHO 00€CIeYrBaTh JOCTHKEHHE CIEAYIOIINX MPEIMETHBIX 00pa30oBaTeIbHBIX
pe3yIbTATOB:

10 KJIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh TOHSATHSAMH: pAMOHATBFHOE W JACHCTBUTENBHOE YHCIO, OOBIKHOBEHHAas W
JeCATUYHAS IPOOB, TPOIICHTEHI.

BEIMONHATE apuMETHYECKIE OTIEpAIiN C PAIIHOHATLHBIMU M JICHCTBUTEILHBIMU YHCIIAMHU.

BEIMOIHATE TpUOIMKEHHBIC BRIYMCICHHS, UCTIONB3YSI TPABIJIA OKPYTIICHHUSI, IeNIaTh IPUKHUIKY U
OLIEHKY pe3y/bTaTa BbIYUCICHUN.

OmnepupoBaTh MOHATUSAMM: CTENEHb C IEIbIM IIOKa3aTeleM; CTaHIapTHas ¢opma 3arucH
JEeWCTBUTENLHOTO YHCIIA, KOPEHb HATYpalbHON CTENEHM; MCIOJIb30BaTh MOAXOANIYI0 (POpPMY 3arnucu
JEWCTBUTENBHBIX YMCEN JUISl PEILIEHHs] TPAKTUYECKUX 3a/1a4 U MPEACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMHU: CHHYC, KOCUHYC U TAaHI€HC IMPOM3BOJBHOTO YIja; MCIOJIb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIHH.

YpaBHeHUs] M HEPABEHCTBA

OmnepupoBaTh HOHATHAMM: TOXAECTBO, YPAaBHEHHE, HEPAaBEHCTBO; LEJIOE, PALUOHAIBHOE,
UppalMoOHAIbHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHUE;

BeinonsaTe npeobpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUH U peliaTh TPUTOHOMETPHUECKHUE
YpaBHEHHMS.

BeinonsaTe npeoOpa3oBaHus 1eNbIX, PAllMOHAIBHBIX U UPPALUOHAIBHBIX BEIPKEHUHN U pelaTh
OCHOBHBIE TUIIBI LIEJIBIX, PALIUOHATIBHBIX U UPPALMOHAIBHBIX YPaBHEHUH U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA JUIs PELICHHs MaTeMaTHMYeCKMX 3ajlad M 3a7ad U3
pa3nuyHbIX 00acTell HAyKU U PeanbHOM KU3HHU.

MojenupoBaTh peajbHbIE CUTyallUd Ha S3bIKE aIreOpbl, COCTaBIISTh BBIPAKEHUS, YPAaBHEHMS,
HEpaBEHCTBA M0 YCJIOBUIO 3a/laud, UCCIIEI0BaTh MOCTPOCHHBIE MOJEIM C UCHOJIb30BAHUEM amrapara
anreOpsl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATUAMH: (QYHKIHS, CIOCOObI 3a1aHus (QYHKIMH, 00JAaCTh OIpENeNeHUs U
MHO>KECTBO 3HaueHUH pyHKuMHU, rpapuk GyHKIMH, B3aUMHO OOpaTHbIEe (QYHKIUH.

OnepupoBaTh NOHATHAMM: YETHOCTh U HEUETHOCTh (YHKIUH, HYIH (YHKLIHHU, MPOMEKYTKU
3HAKOIOCTOSIHCTBA.

Hcnonb3oBatk rpaduki GyHKIMNA U1 PELIeHNs] ypaBHEHUH.

CTtpouTh U UuUTaTh TpaQUKH TMHEHHON PYHKIINH, KBaPaTHUHON (QyHKIINH, CTENEHHON QyHKINN
C LIEJIBIM TTOKa3aTeeM.
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Wcnonb3oBath rpaduku GyHKIUN U UCCIIEI0OBAHUS MTPOLIECCOB M 3aBUCUMOCTEH TIPU PEIIeHUN
3a/1a4 U3 APYruX y4eOHbBIX MIPEIMETOB U PEATbHOM )KU3HU; BRIPAKATH POPMYITaMH 3aBUCHMOCTH MEXTY
BEJIMYMHAMU.

Hauvana maTeMaTn4ecKoro aHajimn3a

OnepupoBarTh TOHATUSMHU: IOCIIEAOBATEIBHOCTh, apudMeTHdeckass W TeOMETpHYECKas
IIPOrPECCHUHU.

OnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIAasi TeoMETpHuYecKass MpOrpeccHs, cymma
0eCKOHEYHO yOBIBAIOIICH reOMETPUIECKOH MPOTPECCHH.

3amaBarh MOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30Bath CBOWCTBA MOCIENOBATEILHOCTEN M MPOTPECCUM TSl PEIICHUS PEabHBIX 3a]1ad
MPUKIIATHOTO XapakTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHIATHAMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH.

Hcnons30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jjisi OMUCAHUs peajJbHBIX IMPOIIECCOB M
SIBJICHUH, TIPU PEIICHUH 3a7a4 U3 APYTrUX yI4EOHBIX MPEAMETOB.

OnepupoBaTh NOHATUSAMU: OINpe/IEIeHNE, TEOpEMa, CIEACTBUE, J0KA3aTeNbCTBO.

11 KJIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh MOHATHUSMHU: HATYPAJIBHOE, LEI0€ YHCIIO; MCIOJIb30BAaTh MPU3HAKU JEIUMOCTH
LIETIBIX YHCEJI, PA3JI0’KEHHUE YMCIIa Ha MPOCThIE MHOXKUTEIH JJIs PEIICHUS 3aa4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MIOKA3aTEIIEM.

OnepupoBath NOHATUAMHU: JIOTapuM Yncia, JECATUUHbIE U HATypalbHbIE JIOTapU(PMBL.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTEMEHH AJisi MpeoOpa3oBaHUs BBIPAKEHUI; ONMEpPUPOBATh MOHSITHUSMU:
[I0KA3aTeIbHOE YPABHEHHWE M HEPABEHCTBO; PEIIATh OCHOBHBIEC THUIIBI NOKA3aTEJIbHBIX YPAaBHEHHU U
HEPaBEHCTB.

BrinonHsaTe peoOpazoBaHus BEIPKEHHH, COIEepKaINX Jorapu(mbl; OnepupoBaTh NOHATUIMU:
JorapuMuUecKoe ypaBHEHHE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIbI IOTAPU(PMHUUECKUX YPaBHEHHIM
Y HEPABEHCTB.

Haxonuth penieHus mpocTennx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMU: CUCTEMA TUHEHHBIX YPABHEHUN U €€ PEIICHHUE; UCII0JIb30BATh CUCTEMY
JIMHEWHBIX YPaBHEHUH JUIsl pelIEHUs MPAKTUUECKHUX 3a/1a4.

Haxonute pemeHus NpocTeMIIMX CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CUTyallud Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3a7a4M, UCCIIEI0BATh OCTPOCHHBIE MOJEIH C UCIIOJIB30BAaHUEM
amnmapara anreopsl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATUSAMU: TEpUOIUYECKast (YHKIIHS, MPOMEXKYTKH MOHOTOHHOCTH (YHKIIHH,
TOYKH JKCTpeMyma (GYyHKIMH, HauOoJsiblliee M HaWMEHbIllee 3HAYeHHS (YHKIHH Ha TPOMEXKYTKE;
WCIOJIb30BATh UX JUIA UCCIe0BaHUsS (GYHKIINU, 3aJaHHOU TpaduKoOM.

OnepupoBath NOHATHIMH: TpadUKH MOKA3aTETHHOH, TorapuPMUUECKON i TPUTOHOMETPUUECKUX
GbyHKIMI; n300pakaTh UX Ha KOOPIUHATHON MIIOCKOCTH M HUCIOJIB30BATh JJISl PEUICHHUS YPAaBHEHUN U
HEpPABEHCTB.
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N300paxkaTh Ha KOOPAMHATHON MJIIOCKOCTU TpadUKH JIMHEHHBIX YPAaBHEHHH M HCIIOJIB30BaTh MX
JUISL PELIEHUS] CUCTEMBI JIMHEWHBIX YPABHEHUM.

Wcnonb3oBarh rpaduku GYHKIUN JUTSI UCCIEIOBAHUS TPOIECCOB M 3aBUCUMOCTEH M3 APYrux
y4eOHBIX TUCIUTUIHH.

Hayana MmaTteMaTH4eCKOro aHaJIM3a

OmnepupoBaTh MOHATUSMHU: HENpPEpbIBHAS (YHKLHWSA; TPOW3BOAHAS (DYHKIMH, HCIOJIB30BAThH
r€OMETPUYECKUN U PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pelIeHus 3a1a4.

HaxomuTe mnpoW3BOJHBIE JIIEMEHTAPHBIX (YHKIWH, BBIYHCIATH MPOW3BOJHBIE CYMMBI,
IIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh NpOU3BOAHYIO JJISl MCCIEAOBAHUSA (YHKIIMM HA MOHOTOHHOCTb M SKCTPEMYMBI,
MPUMEHSTH Pe3yJIbTaThl HCCIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonp30Barh MPOU3BOIHYIO AU HAXOKJICHHSI HAWJy4LIEro pPEHIeHUS B IPUKIAJHBIX, B TOM
YHUCJIE COLMAIBHO-D)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: TIE€pBOOOpa3Hasi W MHTErpaj; IMOHUMAaTh TIE€OMETPUYECKUN U
(bu3nueckuil CMbICI UHTETpaIa.

Haxonuts nepBooOpa3Hble >JIe€MEHTapHBIX (YHKUMN; BBIYMCIATH HHTErpan mo dopmyie
Herorona—Jleit6uuma.

Pemarp mnpukianHele 3amaud, B TOM 4YHCIIE COLUAIbHO-IKOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO AHAIIN3A.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuyecTBO 4acoB DJIeKTPOHHbIE
l'l;_) HaumenoBanue pa3jaeioB Bee KOHTpOJIL HpaKane (III/I(l)pOBLIe)
- H TEM IIPpOrpamMmmabl o HBbBIE CKHue oﬁpaaonaTe.Hbele
padoTsI padoThbI pecypcsl
MHOjKGCTBa palMOHAIBHBIX Bu6morexa LIOK
1 galf;fg:::z;}lw;;;:j; 14 1 https://m.edsoo.ru/1
P 568aba3
Y HEPaBEHCTBA
OyHKUMHU U TpadUKH. bubnuoreka [IOK
2 CreneHs C 1eIbIM 6 https://m.edsoo.ru/l
IToKa3aTesemM 568aba3
Apuuenicerat kopert uGmorera LIOK
3 VippaionasHEe 18 1 https://m.edsoo.ru/l
568aba3
YpaBHEHUS U HEPABEHCTBA
Dopmyibl bubnuoreka [JOK
4 tpuroHomerpuu. T puroHome 22 1 https://m.edsoo.ru/1
TPUYECKHE YPaBHEHUS 568aba3
TlocnemoBaTeabHOCTH U bubmorexa HOK
5 nporpeccu 5 https://m.edsoo.ru/1
568aba3
bu6moreka [IOK
6 1;1:1?:;22’1331022326’ 3 1 https://m.edsoo.ru/1
568aba3
OBILIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPO'PAMME



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue (dpoBbIe)
n/ pa3/ie/ioB M TeM Bcer | KonTpouabH IIpakTHyeck oﬁpai)BaTeanLIe
n NnporpaMmMbl 0 ble padoThI ue padoTsl pecypebi
Crenens ¢
palMoHaIbHBIM
EOKagaTeﬂeM' bubmuoreka [JOK
1 oRasatelbHai 12 1 https://m.edsoo.ru/f11c4
byHKIIHS. afd
ITokazaTenbHbIC T
YpaBHCHHUS U
HEpPaBEHCTBA
Jlorapudmuueckas
GbyHKIMS. bubnuoreka [JOK
2 Jlorapupmuueckue 12 https://m.edsoo.ru/f11c4
YpaBHEHHS U afd
HEpPaBEHCTBA
Tpuronomerpuueck
ve GYHKIMU U UX bubnuoreka [JOK
3 rpaQuKH. 9 1 https://m.edsoo.ru/f11c4
TpuronomeTpuueck afd
1€ HEPaBEHCTBA
[TpounsBoHasl. bu6moreka [IOK
4 [Mpumenenue 24 1 https://m.edsoo.ru/fl1c4
[IPOU3BOIHOM afd
MHTerpan i ero bu6mmoreka [JOK
5 P 9 https://m.edsoo.ru/f11c4
MIPUMEHEHHUS afd
CrCTeMLL bu6mmoreka [JOK
6 . 12 1 https://m.edsoo.ru/f11c4
ypaBHEHUI afd
HaTVbaiLHLLe I bubmuoreka [JOK
7 P 6 https://m.edsoo.ru/f11c4
LIeJIbIC Ynca
afd
10160(;36T Op;l:;e’ bubmuoreka [JOK
8 H ’ 18 2 https://m.edsoo.ru/fl1c4
CUCTEMaTH3aITUs
. afd
3HaAHUH
OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOI'PAMME
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https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd
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https://m.edsoo.ru/f11c4afd
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