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HOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «AjnredOpa M Hadaja MaTeMaTHYECKOTO aHAJIH3a»
0azoBoro ypoBHs i obydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CpeIHEero oouero odpa3zoBaHUsA, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, NMPEeIbABIIEMBbIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, U
TPagUIMiA POCCHIICKOTO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIUAMHA, COCTABJIAIOIIUMMHU OCHOBY IJId CaAMOPA3BUTHUA U HEIIPCPBLIBHOI'O
00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOIO M IIO3HABATEIIBHOIO DPAa3BUTHUSA
JUYHOCTH 00YYarOLIUXCS.

Kypc «Anrebpa m Hayama MaTeMaTHYeCKOTO aHAIM3a» SIBISETCS OJHUM W3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIIeil IIKOJbI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJIbHYIO0 0a3y s M3y4EeHUs BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHUPYET JIOTHUECKOE U aOCTpaKTHOE MBIIUICHUE Y4YallluXcsi Ha YpOBHE,
HEOOXOIUMOM JIJI OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JaHHOTO Kypca ydJalruecs OBJIaJeBAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOH HayKH,
KOTOpas (hOpMyJIMPYET CBOU JOCTHKEHHsI B MaTeMaTHUecKoi (opme.

Kypc anre6pbl 1 Hauas MaTeMaTHYECKOro aHaJIM3a 3aKJa/bIBa€T OCHOBY JUISl YCIIELIHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, ITIOHUMaHUs1 OCHOBHBIX TGHI[GHHI/If/'I 3KOHOMHKH
U OOIIECTBEHHOM »W3HU, II03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJb30BAaTh UX B MOBCEAHEBHOH XHM3HU. B Toxe
BpeMsl OBJIa/IeHUE aOCTPaKTHBIMH U JIOTMYECKH CTPOIMMU MaTeMaTHMYECKUMH KOHCTPYKLUSAMHU
pasBUBACT YMCHUC HaAXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKIACHUA,
UCIIOJIb30BaTh 0000IeHNe U KOHKpETH3alhio, abcTparnpoBaHWE U aHAJOrHio, (OopMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpbsl U Hadajl MaTeMaTU4ecKoro
aHaju3a B CTaplIeil IIKOJe ydaliuecs MOJYy4aroT HOBBIM ONBIT pEIICHUs NMPUKIATHBIX 3ajad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHMX MOJENeH  pealbHBIX CHTyallud H
WHTEPIPETALMM TOJYYEHHBIX DPEIICHWM, 3HAKOMATCSI C NPUMEPAMHM MaTEMaTUYECKHUX
3aKOHOMEPHOCTEN B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCA MAaTEMAaTHYECKUMH
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc o0nanaet 3HaunTeIbHBIM BOCIUTATEIBHBIM TOTEHIIUAIOM, KOTOPBIH pean3yeTcs Kak
Yyepe3 y4eOHBII MaTepual, ClIoCOOCTBYIONIHMN (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky y4eOHOW NeATebHOCTH, TPeOyIomelH CaMOCTOSTEIHbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHHON KOHIIEHTPAIlU BHUMAHUS U OTBETCTBEHHOCTH 32 NIOJTYUYEHHBINH pPe3ysbTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajdaM MaTeMaTUYeCKOro aHaln3a JIeXKHUT
JeSTeIbHOCTHBIN MPUHLIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOT0 aHATN3ay» BKIIFOYAET CIIeIYIOIINE
coJiepKaTelbHO-MeTOouUecKue JUHUU: «Yucna u BbruucieHus», «DyHKIUM U rpadukmny,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTndyeckoro aHanauszay, «MHOXECTBA U JIOTHKay.
Bce ocHOBHBIE CcOAEp)KaTEIbHO-METOJUUECKUE JHMHUU M3Y4al0TCAd HA NPOTSKECHUM JABYX JIET
o0yuyeHMs B cTapulel LIKOJe, eCTECTBEHHO AONOJHSS JIpYr Apyra M IOCTENEHHO HacChIILAsCh
HOBBIMH TCMaMH U pa3JicjiaMu. I[aHHBIﬁ KYpC SABJIACTCA UHTCTPATUBHBIM, ITIOCKOJIBKY 06I>CI[I/IH}I€T
B cebe COACPIKAHUC HCCKOJIbKUX MATCMATUUYCCKUX JUCHUIIIINH: anre6pa, TPUTOHOMCTpPH,
MaTeMaTHYeCKUI aHaIu3, TeOpUsl MHOXKeCTB U JIp. [To Mepe Toro kak ydarmiuecs oBJIaieBalOT BCE
Oonee IIMPOKUM MaTEMaTHYECKUM almapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHUpYETCs U



COBEPUICHCTBYETCSI YMEHHE CTPOUTHh MATEMAaTUYECKYIO MOJIENb PEaIbHONU CUTyalluH, IPUMEHATh
3HaHUS, TOJYYEHHBIE B Kypce «Airedpa U Hadansa MaTeMaTHYeCKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO CPOPMYTMPOBAHHONH MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
IIOJIy4YEHHBIN PEe3yJIbTaT.

CopneprxaTenpHO-MeTOANYECKast TUHUA «HKca 1 BBIYUCIIEHUA» 3aBeplIaeT (OpMUPOBAHUE
HaBBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJI0 HAYaTO B OCHOBHOM mIKoie. B
cTapumieil mkoje oco0oe BHUMaHHUE yIenseTcss (OPMHPOBAHUIO MPOYHBIX BBIYMCIHTEIBHBIX
HaBBIKOB, BKJIIOYAIOIUX B ce0s MCIOJIb30BaHME Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIBHOIO
YHCJIa, YMEHHE PAlMOHAJIbHO BBIIOJHATH JNEHCTBUS C HUMH, J€]aTh NPUKHUIKY, OLIEHUBATH
pesynbrar. OOydaromuecss MOJy4YaloT HAaBBIKM NPUOIMKEHHBIX BBIYMCICHUH, BBIMOJHEHHS
JeMCTBUH C YMCIaMH, 3alMCAaHHBIMH B CTaHIAPTHON (hopMe, MCIIOIb30BAHMS MaTeMaTHYECKIX
KOHCTAHT, OLICHUBAHUSI YUCIIOBBIX BBIPAKCHUM.

JIlunus «YpaBHEHMsI M HEPAaBEHCTBa» pPeaIM3yeTcs] Ha MPOTSHKEHUM BCEro oOydyeHMs B
CTapuiel IIKoJie, IOCKOJIBKY B KaXJOM pas3felie MporpaMmbl INPESyCMOTPEHO pELIEHUE
COOTBETCTBYIOMMX 337a4. OOyyaromuecs OBIaIeBaIOT Pa3IMYHBIMU METOIaMH PEIICHUS LETbIX,
paLMOHATIBHBIX, HPPALIMOHAIBHBIX, TIOKA3aTENIbHBIX, JOIapU(PMUUECKIUX U TPUTOHOMETPHUECKUX
YPaBHEHHUH, HEPABEHCTB U UX cucTeM. [losrydeHHbIE yMEHHS NCIIOIB3YIOTCS IPU UCCIEA0BAHUN
(GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/ad M 3aJa4 Ha HaXOXKICHHUE
HanOOJBIIMX W HAUMEHBIINX 3HaYeHWI (yHKUMU. J[aHHas conmeprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Takke (POpMUPOBAHUE YMEHUHN BBIIOIHATH pacy€Thl 10 hopMysaMm, Ipeodpa3oBaHus LEbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TAK)KE BBIPAXKECHUH,
coJlepKallluX CTerneHu M Jjorapudmbl. braromaps wusydeHuro anreOpanyeckoro marepuana
MPOUCXOIUT JaJIbHENIIee Pa3sBUTHE aJITOPUTMUUYECKOTO U aOCTPAKTHOTO MBILIJICHUS yYaluXcs,
(GopMHpYIOTCS HaBBIKUM JEJYKTUBHBIX PpacCyXJIEHHH, pabOThl C CHUMBOJBHBIMH (OpMamu,
NpeJCTaBICHNs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEpaBeHCTB. Amredpa
npearaeT 3¢pGeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAayYHBIX
3a/1a4, HarJIaJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKast TUHUSA «DYHKIMU U TpaQUKH» TECHO MEPErIeTaeTcs C
JPYTMMH JIMHUSIMH Kypca, IIOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET MOCIIE0BATEIbHOCTD U3YUEHUS
MaTepuaia. M3yueHue cTerneHHo, moka3aTeabHO!, JorapuMUIecKoil 1 TPUTOHOMETPHUYECKHUX
GyHKIMHI, UX CBOMCTB U rpadUKOB, UCHOJIb30BaHNE (YHKIMH AJIs pelIeHHs 3ajad U3 JAPYTrux
y4eOHBIX IPEMETOB U PEATbHOM KU3HU TECHO CBA3aHO KaK C MaTEeMaTHUYECKUM aHAJIM30M, TaK U
C pelIeHrneM ypaBHeHUH U HepaBeHCTB. [Ipu 3ToM GosbIioe BHUMaHUE yienseTcss popMUPOBAHUIO
YMEHHMsI BBIpa)KaThb (OpMYJaMH 3aBUCUMOCTU MEX]Y Pa3IMYHbIMHM BEIMYMHAMHU, MCCIIEI0BATh
MoJy4YeHHbIe (PYHKIIMU, CTPOUTH UX Tpaduku. MaTepuain 3Toi cosepikaTeabHONU JTMHUH HalleJeH
Ha pa3BUTUE YMEHUM M HaBBIKOB, MO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIMYMHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi u cioBecHO. Ero usydyeHnue crnocodcTByeT
Pa3BUTHIO AJNTOPUTMUYECKOTO MBIIIUICHHSI, CIIOCOOHOCTH K OOOOIICHHIO M KOHKPETU3AIHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Hagana mMaTreMaTHyeckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpuTh KpyT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/1a4, TOCTYIHBIX 00yJaromuMcs, y
KOTOPBIX MOSIBIISIETCSI BO3MOXHOCTb HUCCIIEI0BATh U CTPOUTh I'padUKu (PYHKIMH, ONPEAEISATh UX
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BBIUUCIATE IUIOMAAN GUIyp U OOBEMBI Tell, HAXOJUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHMSI MaTEMAaTHUUECKUX MOJEIEH pEaNbHBIX CHUTyallMi, HaXO0)KIEHUs
HAaWIy4Iero pEeUICHHs B IPUKIAIHBIX, B TOM YHCJIEC COLMAIBHO-DKOHOMHYECKMX, 3aJadax.



3HAKOMCTBO C OCHOBAMHM MaT€MAaTHYECKOr0 aHalnu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHUH pPacloO3HABATh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOLIMXCS pe3yiIbTaTaX, HOJIYYEHHBIX B X0/1€ Pa3BUTHS MaTEMAaTUKH KaK HAyKH, U UX aBTOPaXx.

CopaepxarenpHo-MeTouueckass IMHUsA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M IMpeIaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, 00BEINHSIIOMINN
BCE pa3lenbl MaTeMAaTUKM M €€ MPUIIOKEHHM, OHU CBS3BIBAIOT pPAa3HbIE MaTeMaTHYECKUE
JUCLUUIIMHBI B enuHoe uenoe. [loaromy BaXkHO AaTh BO3MOYKHOCTh HIKOJIBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN A3BIK COBPEMEHHOW MAaTeMAaTUKM UM HCIHOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anre0Opa u Hauanza MaTeMaTUYeCKOro aHalM3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTEeMaTHUYECKOTO MOJICIHPOBAHUS, KOTOpPhIE MPU3BAHBI CPOPMUPOBATH HABBIKM MOCTPOCHUS
MoOJIeJIel pealbHbIX CUTYyallUid, UCCIEOBaHMs 3TUX MOJIENEeN ¢ MOMOUIbIO annapara ajareOpsl u
MaTeMaTUYeCKOI0 aHajlu3a M MHTEPHpPETAaluu IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIUIETEHbl B KaXJbli M3 pa3/ieJOB IMPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca MIUPOKO
WCIIOJIB3YETCS JUIsl PElIeHUsl MPUKIAIHbIX 3a1a4. [Ipu pemenun peanbHbIX IPAKTUYECKUX 3a4a4
yuyaligecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000MIaTh W KOHKPETH3MPOBATH IPOOIIEMY.
JestensHOCTh MO (OPMHUPOBAHHIO HABBIKOB DELICHHUS MPUKIAJAHBIX 3a]a4 OpPraHU3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOro aHAJIN3ay.

B yueOHOM miaHe Ha U3y4yeHHe Kypca aareOpbl M Hayal MaTeMaTH4eCKOro aHaunu3a Ha 6a30BOM
ypoOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kmacce u 3 waca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja o0yuenust — 170 gacos.



COJEPXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yuciia 1 BLIYMCICHHUA

Panyonanehelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YHCIOBBIX BblpakeHui. [lpumenenne apoOeit M HPOIEHTOB MM PEUICHHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMUHbIX OTpaciiel 3HaHUHI U pEaJIbHOM JKU3HM.

JeiicTBuTenpHble yKcaa. PanuoHanpHble W MppalUoOHaNbHbBIe uyucia. Apudmernueckue
orepanuu ¢ AEUCTBUTEIbHBIMU yuciiaMu. [IpuOamkEHHBIE BHIYMCIEHUS, IPAaBUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxoismeil QGopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypalbHOM cTeneHu. J[leficTBusS ¢ apudmeTnuecKumu
KOPHSIMHM HaTypaJbHON CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHMCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOTO APIyMEHTA.

YpaBHeHUsI M HEpaABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pemeHne HepaBeHCeTBa. MeTo1 MHTEPBAJIOB.

Pemienue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemenne nppalinoHanbHBIX ypaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHne ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3a1ad U3
pa3INYHBIX 00JIacTe HAYKU U peabHON KU3HH.

DOyHKUUH U rpaduKu

OyHK1Ms, crocoos! 3aganus pyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKIIUH.

Ob6unacTp onpeaeneHuss 1 MHOKeCTBO 3HaueHUi ¢yHkiuu. Hynu ¢ynkuuu. [Ipomexyrku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKITUH.

CrenenHass (yHKIMS C HaTypaJbHbIM M LIeJbIM Moka3ateneMm. EE cBoiicTBa U rpaduk.
CoiicTBa u rpaduk KOpHS N-0if cTeneHu.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUYECKUX (PyHKUUN
YHUCJIOBOTO APIyMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

IlocnenoBaTeNbHOCTH, CIHOCOOBI  3aJaHMS  IIOCIEOOBATEILHOCTEH. MOHOTOHHEIE
IIOCJIE0BATENBHOCTH.

Apudmernueckass U reomerpuyeckas — mporpeccud. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOIIECH T'€OMETPHUECKONW MPOTrpPEecCHH.
®opmyna CIOXKHBIX IPOLEHTOB. Vcrnonp3oBaHHe MPOTPECCUM JIsl PEIICHUS pEalIbHBIX 3a/1ay
IIPUKIIATHOTO XapaKkTepa.



MHoxkecTBa M JIOTHKA

MHoxecTBO, ornepanuu HajJ MHOKecTBamH. [{uarpammbl Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO anIapara Uil ONMCAHUS PEATbHBIX MPOLECCOB U SABJIEHUW, IPHU
pellIeHnH 3a1a4 U3 IPYTuX y4eOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

HatypanbHble u nessle uncina. [Ipu3Hakyu 1eNMMOCTH LIEIBIX YUCE.

Crenens ¢ pallMOHAIBHBIM Moka3areneM. CBOWMCTBA CTETICHH.

Jlorapudm uncna. JlecaTHIHbIE U HATYpaAJIbHBIC JIOTApH(PMBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApUPMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM [IOKA3aTEJIEM.

[TpriMepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHMH. PelieHue npukiaagHbIX 3a/ad C [OMOLIbIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUM U HEPABEHCTB.

[IpuMmeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3a/1a4 U3 pa3IMnYHbIX 00JIaCTeN HayKu U peanbHON )KU3HHU.

DyHKIUHN U TPaPUKH

Oynkuus. Ilepuonnueckue  QyHkiuu. IIpomMexyTku MOHOTOHHOCTH  (YHKIHH.
Maxkcumymbl 1 MUHUMYMBI (yHKIuu. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u norapudpmMuueckas GyHKIUH, X CBOHCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKUUHN I pellieHHs ypaBHEHUN U IMHEHHBIX CHCTEM.

Hcnonp3zoBanne rpadukoB (QyHKIUN 71 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U pealbHON KU3HU.

Havana mareMaTH4eCKOro aHaJImu3a

HenpepoiBable pyHKIMU. MeTO MHTEPBAIOB AJIS pEIICHUS] HEPAaBEHCTB.

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

[TpousBoaHble 31eMEeHTAapHBIX (GYHKIMH. DOpMyNbl HAX0XKJIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MTPOU3BOAHOM K UCCIETOBAaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenrne HaubobIIero 1 HaMMEHbIIEro 3Ha4eHns (PyHKIMU Ha OTPE3Ke.

[IpuMeHEeHHEe NPOU3BOMHOM IS HAXOXKACHHWS HAWIYYIIET0 PEUICHWS B IPHUKIAIHBIX
3aaydax, AJIs ONpeaesieHHs] CKOPOCTH MpoIiecca, 3aJaHHOTO (OpMYIIoi Uit rpadukoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WNHTerpan, ero reomMeTpuueckuil ¥ (U3UYECKUN CMBICI. BhruncieHne WHTErpajia o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA

OcBoenne ydyebHOro mnpeamera «MaTemaTukay JOJDKHO 0OECHedHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero oomero o0pa3oBaHUS CIEIYIOMIMX JUYHOCTHBIX, METalpeIMETHBIX U
IpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemMaTHKa
XapaKTEepPU3YHOTCA:

I'paxknaHcKO€ BOCIIMTaHUE:

c(hOPMUPOBAHHOCTHIO TPAKAAHCKOW TMO3UIMK OOydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUI, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaAMHU B
COOTBETCTBUH C UX PYHKIMSMH U HA3HAYCHUCM.

[TaTpnoTnueckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOMN TPasKIAaHCKON UACHTUYHOCTH, YBOXKEHHUS K MPOLLIIOMY U
HACTOSIIIIEMY POCCUHCKOW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHUSM POCCUHUCKHUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOrOo Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO TOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, PEIICHUW, PaCCYXICHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuvyHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOe BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHUSA TPHUMEHSITh MaTeMaTHYeCKHe 3HaHWUsA B HHTEpecax
310poBOTO U Oe3omacHoro o0Opa3a >KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO
(3mopoBoe muTaHUe, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (u3ndeckas
aKTHBHOCTH); (PU3UUECKOTO COBEPIICHCTBOBAHUSA, TIPH 3aHATUSX CIHOPTHBHO-030POBUTEIHHON
JESATETLHOCTBIO.

TpynoBoe BocuTaHHe:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTU TPYAOTIOOUS; MHTEPECOM K Pa3IHMUYHBIM
chepam npodhecCHOHATBFHOM AESITENbHOCTH, CBSI3aHHBIM C MaTEMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIM BBHIOOP OymyIeit mpodeccuu U peaan30oBbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHUIO U
caM000pa30BaHUIO Ha IPOTSHKCHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.



IKOJIOTUIYECKOE BOCITMTAHHE:

C(bOpMI/IpOBaHHOCTbIO BKOHOFI/I‘ICCKOP’I Ky.]IBTypr, IIOHUMAHHUEM BIJIMAHHUSA COLUAJIBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHOM W COIMAIBHOW Cpeibl, OCO3HAaHUEM
r100aIbHOTO  XapakTepa JKOJOTHYECKHX  MpoOJieM; OpHEHTAllMell Ha  MPUMCHCHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIAaCTH OKPYKAroIIeH cpeipl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOJKHBIX ITOCIEACTBHUM JJIsI OKPYKAOLIEH CPE/IbI.

HCHHOCTI/I Haquoro IIO3HAHUA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIICCTBEHHOHN MPAKTHUKU, TOHUMaHUEM MaTEMaTHYECKOW HAyKH Kak cdepbl
I-IE':JIOBG‘IGCKOI\;I JACATCIIbHOCTH, 3TAIIOB eé pa331/1T1/1;1 WU 3HAYUMOCTU I pa3BI/ITI/ISI OUBHUIJIIN3AallUU,
OBJIAACHUEM A3BIKOM MATCMATUKHN U MaTeMaTH‘leCKOﬁ Ky.HI:TypOﬁ KakK CpCIICTBOM IIO3HAHUS MI/Ipa,
TOTOBHOCTBIO OCYIIECTBIISTh MMPOEKTHYIO M UCCIEI0BATENIbCKYIO JESITeIbHOCTh HHIUBUAYATHHO
U B TpYIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3yabTaThl OCBOSHHS MIPOrpaMMbl y4eOHOTo mpeamera «MaTemMaTukar
XapakTepU3yloTCsd  OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHbIMU  OelCMEUMu,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMEUAMU,  YHUBEPCAbHOIMU — PeYIAMUESHbIMU
OelcmeusIMuU.

1) Vuusepcanvrvie nosnasamenvhsle Oelicmeus, obecneyusarom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarWuUxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAlowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008amMeNbCKUX Onepayutli, ymeHui pabomams ¢ uHgopmayuet).

ba3oBrle mornueckme qeMCTBHUS:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIC MPH3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHI, OTHOUICHUH MEXIy MOHATHUSAMH; (HOpPMYyTHpPOBATH OIPEIEIICHUS] MOHSITHH;
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCU(UKALUK, OCHOBaHMS AJs1 0000IIeHUs
U CpaBHEHHUs, KpUTEPUU MIPOBOJMMOI0 aHAIN3a,

e BOCIpPHHHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

® BBIBIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUS B (paKTax,
JTAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSX; IpeIiaraTb KPUTCPUHU ISl BBISBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUNIA;

e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJII0YEeHUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

® [IPOBOJUTH CAMOCTOSITEILHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TIpsMbIe
U OT TPOTUBHOIO), BBICTpAUBaTh apPryMEHTAllMI0, MPUBOAUTH TNPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBODI;

e BbIOMpaTh cnocob pemieHus y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAALINNA ¢ YIETOM CaMOCTOSATENIBHO BBIICICHHBIX
KPUTEPHUEB).

Bba3oBrle nccieqoBaTeIbCKUE AEHCTBUA:

® UCMOJB30BATh  BONPOCHI  KAaK  HCCIEAOBATENbCKUN  MHCTPYMEHT  IMO3HAHUS;
dbopMyIHUpOBaTh BOMPOCH, (PUKCUPYIOIINUE MPOTUBOPEUNE, MpodIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;



® TMPOBOJIUTH CAMOCTOSITEIIFHO CIUIAHUPOBAaHHBIA AKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOTO OO0BEKTa, SBJICHUS, IpoIecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAY 00bEeKTaMU, BICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENbHO  (hOpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaMm
NPOBEIEHHOTO HAOIIOCHHS, UCCIIEAOBAaHMS, OLEHUBATH JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

® [IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TPEITIOI0KCHUS
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ota ¢ nuadopmanueii:

® BBUIBIATH JAePUINTH HHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIsi OTBETa Ha BOMPOC U
JUTSL PEUICHUS 3a]1a4;

e BpIOMpaTh HWHPOPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJU3UPOBATbH,
CHCTEMAaTH3UPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO Pa3IUYHBIX BUIOB U (HOpM
NPECTaBIICHHUS;

® CTPYKTYpHpPOBaTh HWH(POPMALMIO, TPEACTABIATE €€ B pa3uyHbiX  (opmax,
WLTIOCTPUPOBATh IpadUuecKy;

® OIICHWBAaTh HAAEKHOCTH HMHPOPMALUHU 10 CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanvnvle KOMMYyHUKAmMueHble Oeticmsus, 00ecneuusarom c@hopmupoeanHoCcms

COYUATIbHBIX HABLIKOG 0OYUAIOUUXCHL.

Ob61eHue:

® BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIECHHUS B COOTBETCTBUU C YCIOBUSIMHU H IEIISIMHU
OOIIEeHUs; SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
NUCHMEHHBIX TEKCTaX, aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
HOJYYEeHHBINH pe3ynbTaT;

e B X0JIe 00CYX/IeHHs 3a1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOI TeMBI, TPOOIJIEMBI,
pelraeMoil 3a/1aun, BbICKa3bIBaTh UJEH, HAllEJIEHHbIE HAa TIOUCK PEIICHUs; CONOCTaBIATh
CBOU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JTMasiora, OOHapyKUBATh pa3Inune
U CXOJICTBO TIO3WIMI; B KOPPEKTHOHW (opme (HopMymupoBaTh pa3HOTIACHS, CBOU
BO3PaXKCHHUS;

® [IPEICTABIATH PE3yJAbTAThl PEIICHUs 3a/1a4M, SIKCIEPUMEHTA, UCCIEIOBAHMUS, TIPOEKTA;
CaMOCTOSITENTFHO BBIOMpATh (popMaT BBICTYIUICHHUS C YY4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEH ayTUTOPHH.

CoTpynHHYECTBO:

® TIOHWMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAaHAHON U WHANBHIYATBHON PabOTHI TIPH
pemeHnn y4eOHBIX 3a/1a4; TPUHUMATH Ie]Ib COBMECTHOM JesITeIbHOCTH, TUIAHHPOBAThH
OpraHM3aIl0 COBMECTHOW paboThl, pacmpeneisTb BUIbl pabOT, JOTroBapuBaTHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl; 00001IATh MHEHHUS HECKOJIBKUX JIFOACH;

e y4yacTBOBaTh B IPYMIOBBIX opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C APYTrUMH WICHAMH KOMAaH[bl; OIICHUBATh KaYeCTBO CBOETO BKJIA/a B OOIIUI MPOAYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlClo8blx

YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCUM KaK OCO3HAaHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLIECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIPOLECCa M PE3YJbTaTa PELICHHUs MaTeMaTH4eCKOU
3a/1a4y;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HHUKHYTh IIPH PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIICHUBaThb COOTBETCTBME pe3ylbTaTa LEIM U YCIOBUAM, OOBACHATh NPUUYHHBI
JOCTMDKEHUSI WJIM HEIOCTHXKEHHUS pPEe3y/lbTaTOB JEATENbHOCTH, HAaXOAWUTh OILUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yyebHOro Kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIu3a» Ha YpPOBHE
cpenHero oouiero o0pa3oBaHus TOJDKHO OOECIIeYrBaTh JOCTIKEHHE CIIEIYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PallMOHAIbHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsl U
JeCSITUUHas APOoOb, MPOLEHTHI.

BeimonusATe apudmMeTnueckue onepannu ¢ paliioHaIbHBIMU U JI€HCTBUTEbHBIMU YHCIAMU.

BbinonHATe NpuOMKEHHBIE BBIYMCICHUS, HCIOJB3YS IpaBWJIa OKPYIJIEHUs, JeNaTh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYMCIICHU.

OnepupoBaTh MOHATUSMH: CTENEHb C LIEJIBIM IOKa3aTeNieM; cTaHJapTHas gopma 3amnucu
NEMCTBUTENIBHOTO YHCIa, KOPEHb HAaTypalbHOW CTENEHH; UCIOJIb30BaTh MOAXOIAIIYI0 (opMy
3aIIUCHU ACUCTBUTENBHBIX YUCEII ISl PELICHUS TPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS TaHHBIX.

OrnepupoBaTh NOHATHAMU: CUHYC, KOCHHYC U TAHT€HC ITPOU3BOJIBHOTO YIJIa; UCIOJIb30BaTh
3aMyCh MPOU3BOJIBHOTO yTIiia yepe3 00paTHbIe TPUTOHOMETPHUECKHE (DYHKIINU.

YpaBHeHUs M HEPABEHCTBA

OnepupoBaTh NOHATUAMU: TOXAECTBO, YPABHEHUE, HEPABEHCTBO; 1LIE€JI0€, PALlMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

BoemonHsaTe  mpeoOpazoBaHust ~ TPUTOHOMETPUYECKUX  BBIPAXKEHHM M pemiarth
TPUTOHOMETPUYECKUE YPABHECHUS.

BoimonHATe npeobpazoBaHus 1ETBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH U
pelaTe OCHOBHBIE TUIIBI LEBIX, PALIMOHATIBHBIX U UPPALMOHAIBLHBIX YPABHEHUI U HEPABCHCTB.

[IpuMeHATh ypaBHEHHs W HEPABEHCTBA Ul PELICHMS MATEMaTHYECKUX 3a1ad M 3a4ad U3
pa3INYHBIX 00JIaCTe HAYKU U peabHON )KU3HH.

MogenupoBaTh peaqbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABISATH BBIPAKCHHS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3aJa4yM, HCCIEN0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.



DOyHKIUM U rpapuku

OnepupoBaTh MOHATUAME: PYHKIIHS, CIOCOOBI 3aAaHust PYHKIINUU, 00JIACTh ONPEACTICHUS U
MHOXECTBO 3HaUeHHUH (PyHKIMH, TpapuK QyHKIHH, B3aUMHO 00paTHbIEC (YHKINH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEYETHOCTD (PYHKIINU, HYJIU (QYHKIIUH, TPOMEKYTKH
3HAKOITOCTOSHCTBA.

Hcnonb3oBate rpaduky GyHKIHHA Ui peLICHUs] yPaBHEHUH.

Crpouth U yHTaTh rpauKu JTUHEHHOW (YHKIMH, KBAAPATHUYHOW (YHKIIMH, CTETICHHOMH
(GYHKIMHM C EJIBIM TI0Ka3aTesIeM.

Hcnonp3oBate rpadmku QYHKIMHA U1 MCCIEAOBAaHMS MPOLIECCOB M 3aBUCHUMOCTEH IpH
peLICHUH 3aJad U3 JPYruX y4eOHBIX MPEIMETOB M pPeallbHOM KHU3HH; BBIpaXaTh (HopMyIamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyajia MaTeMaTH4YeCKOro aHAIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeoMeTpHuecKas
IIPOTPECCHH.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPUYECKasi MPOrpeccus, CyMMa
0ecKOHEYHO yOBIBAIOIIEH reOMETPUYECKOM POTPECCHHU.

3agaBaTh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA TOCIEIOBATEILHOCTEH M MPOTPECCHH IS PEIICHHs pealbHBIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MuoxecTBa H JIOTHKA

OnepupoBaTb MOHATUSMHU: MHOXKECTBO, OIEPALIUN HAJl MHOKECTBAMHU.

Hcmonp30BaTh TEOPETHKO-MHOKECTBEHHBIN anmapaT /Ui ONMMCAHUS PEATbHBIX MPOIECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEMETOB.

OnepupoBaTh MOHATUSAMU: ONpPECICHUE, TEOpeMa, CIEJCTBHE, 10Ka3aTeNbCTBO.

11 KJIIACC

Yucia 1 BIYUCIEHUSA

OnepupoBaTh MOHATHSAMHU: HaTypalbHOE, LEJI0€ YHUCIO; HCIONb30BaTh MPU3HAKU
JIETMMOCTH LIeJIBIX YUCEN, Pa3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIH JJI PELICHUS 3a]1a4.

OnepupoBaTh MOHSATHEM: CTEIIEHb C PAllMOHAILHBIM [TOKa3aTEJIeM.

OrniepupoBaTh NOHATHAMU: JJoTapudM YUCIa, TECATUYHBIC U HATYPAIbHBIE JTOTapr(MBI.

YpaBHeHUs M HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHH /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATHUSIMH: TTOKA3aTeIbHOE YPaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE TUITBI TOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB.

BoeimonuaTe mpeoOpa3oBaHUsS BBIPAKEHUH, COJEpKAlIMX Jorapudmbl; OMEpUpOBATH
MOHITUSIMH: JIoTapuPMHUUECKOE YpaBHEHHE W HEPAaBEHCTBO; peIlaTh OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OrnepupoBaTh NOHATUSIMU: CHUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHHEe; UCIO0JIb30BaTh
CHUCTEMY JINHEUHBIX YPAaBHEHHM JIJISl PEILICHUs] MPAKTHUYECKUX 3a]au.

HaxoauTe penieHus NpocTEUIUX CUCTEM U COBOKYIMHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHMS,
yYpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33]a4u, UCCIIEI0BATh MOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OnepupoBaTh MOHATUAMM: IepUoANYEcKas (QYHKLIHSA, NPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HaunOoJblllee M HauMEHbIee 3HaYeHHUS (DYHKIMHM Ha
IPOMEXYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTb  MOHATHAMHU:  IpaUKH  IIOKa3aTeIbHOW,  JIorapupMuyeckod U
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh UX HA KOOPIMHATHOM IUNIOCKOCTU U MCIIOJIb30BaTh
JUISL PeLICHUs] yPABHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JUHEWHBIX YpaBHEHUH W
UCIOJIb30BaTh UX JJIsl PEILICHHsI CUCTEMbI IMHEHHBIX YpaBHEHU.

Hcnonb3oBate rpapuku (GyHKUIMN 171 MCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JIPYruX y4eOHBIX JUCHIUIUINH.

Hauyana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb NOHATUSAMU: HeNpepbIBHAs! (PYHKIMS; IPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reoMeTpUYecKuil ¥ PU3NYecKHii CMBICI IPOU3BOAHOM Ul peleHus 3a1ay.

Haxoaute mpom3BOAHBIE 3JEMEHTApHBIX (DYHKIHA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTe NPOM3BOJAHYIO JJIs  MCcieloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSITH PE3YJIbTAThl UCCIEIOBAHMS K TOCTPOEHHIO IPa(hUKOB.

Hcronp30BaTh MPOM3BOIHYIO JUTSI HAXOXKACHUS HAMITYUIIErO PEIICHHs B NMPUKIAIHBIX, B
TOM YHCJI€ COIMATBHO-YKOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U MHTErpai; MOHUMATh NEOMETPUYECKUHA U
(bu3nyeckuii CMbICT HHTErpaa.

Haxomute mepBooOpa3Hble dJIeMEHTAPHBIX (DYHKIUI; BBIYUCIATH MHTETpal Mo (popmyre
Hrerotona—Jleibauna.

Pemate nmpuknaaHble 3aa4i, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBaMH MaTeMaTHYEeCKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuectB
Ne 0 YacoB,
n/ HaumeHoBaHue pa3iesioB M TeM 0TBOAMMOE dyeKkTpoHHbIe (LM POBbLIE)
n NMpOrpamMmbl HA o0pa3oBaTejibHbIE PeCypPChI
OCBOEHHE
TeMBbI

MHokecTBa palMOHAIIbHBIX U
1 JEMCTBUTEIILHBIX YUCEIL. 14 https://resh.edu.ru/subject/51/1

PaumonansHbie ypaBHEHHS 1 0/

HEpPaBEHCTBA
5 ®Oyukuun u rpaduku. CTeneHs ¢ 5 https://resh.edu.ru/subject/51/1

1[eJIbIM TIOKa3aTesieM 0/

ApupumeTiieckuii Kopenn N-oi 18 https://resh.edu.ru/subject/51/1
3 crenienn. MppanmoHansHbIe 0/

ypaBHEHHUS U HEPABEHCTBA

Dopmysrel 22 https://resh.edu.ru/subject/51/1
4 TPUTOHOMETPUU. TpUrOHOMETPHUYECK o/

V€ ypaBHEHUS

https://resh.edu.ru/subject/51/1

5 [TocnenoBaTeIbHOCTH U TPOTPECCHU 5 o/
5 [ToBTOpenue, 06o00IICHNE, 3 https://resh.edu.ru/subject/51/1

CHCTeMaTHu3alus 3HaHu!

o/




11 KUIACC

HaumeHnoBaHue
Ne A31CIIOB I TeM KounyecTBO 4acos, dyeKkTpoHHbIE (LM POBbLIE)
n/n P OTBOIIMOE HA o0pa3oBaTejibHbIE PeCypChI

NPOrpaMMbl
OCBOEHHE TeMbl

CrerneHp ¢ parroHAIBLHBIM
MIOKA3aTeIIeM.

1 [TokazarenapHas QyHKIIHS. 12 https://resh.edu.ru/subject/51/11/
[Toka3arenbHble
ypaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas

o ymxums 12 https://resh.edu.ru/subject/51/11/
Jlorapudmuueckue

YpaBHEHUS U HEPABEHCTBA

Tpuronomerpuueckue
GYHKIMY U UX TpaUKH.
Tpuronomerpuueckue
HEPABEHCTBA

9 https://resh.edu.ru/subject/51/11/

[TIpousBoaHas. o4
4 [Mpumenenwue https://resh.edu.ru/subject/51/11/
IIPOU3BOJHOU

WHurerpai u ero
IIPUMEHEHUS

9 https://resh.edu.ru/subject/51/11/

6 Cucrembl ypaBHEHHIA 12 https://resh.edu.ru/subject/51/11/

HarypasnbHble 1 1iensle
qucia

6 https://resh.edu.ru/subject/51/11/

[ToBTOpeHnuUe, 06001ICHNE, 18

. https://resh.edu.ru/subject/51/11/
cCucreMatru3danus 3HaHUN




YyeOHO-MeTOAM4YEeCKOE o0ecnedeHue 00pa30BaTeIbHOI0 MPoLecca
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
* Maremaruka. AnreOpa ¥ Hadajia MaTeMaTudeckoro ananusa, 10 kimace/ Mepamsk A.T.,
Homuposckuii JI.A., Ilononckuii B.b., SAxup M.C.; nox penakuueit [Tononsckoro B.E.,
OO611ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M3natenbckuit ientp «BEHTAHA -
I'PA®y»; AxunonepHoe obmectBo «M3narenscTBo «lIpocBemenue»
* Marematuka. Anrebpa 1 Hayasia MaTeMaTudeckoro ananusa, 11 kmace/ Mepsmsak AL,
Homuposckuii JI.A., Ilononckuii B.b., SAxup M.C.; nox penakuueit [lononsckoro B.E.,
OO011ecTBO ¢ OrpaHUYEHHOM OTBETCTBEHHOCTHIO M3narenbckuii ientp «BEHTAHA -

I'PA®y»; AxunonepHoe obmectBo «M3marensctBo «lIpocBemennes

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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