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Pabouast mporpamMmma yueOHOTO Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHaIn3a» 0a30BOT0
ypoBHs st oOydaromuxcst 10 —11 kmaccoB pa3zpaboTtana Ha ocHoBe DeepaibHOTO
rOCYIapCTBEHHOT0 00pa30BaTEILHOTO CTAHIAPTa CPEIHEr0 O0Iero 00pa3oBaHus, C y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBAaHMI, TPEIbIABIAEMBIX K MATEMaTHIECKOMY 00pa30BaHHIO, U
TpaaUIMNA POCCUICKOTO 00pa3oBaHus. Peanu3amnus mporpaMMbl 00eCrieunBaeT OBIAICHUE
KITFOYEBBIMH KOMIIETEHIHSIMH, COCTABIISIONIMMU OCHOBY JIJIsl CAMOPA3BUTHS M HEMPEPHIBHOTO
00pa3oBaHusl, EIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YyYaIOIIUXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAJIN3a» ABJIAETCS OAHUM M3 HanboJiee 3HAYUMBIX
B IporpaMMe CTaplied IIKOJbI, IOCKOJbKY, C OJHOM CTOpPOHBI, OH OOecHeuyuBacT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3Y4eHMs] BCEX E€CTECTBEHHO-HAay4YHBIX KypCOB, a C Jpyrou
CTOPOHBI, (QOPMHUPYET JIOTHYECKOE U aOCTPAaKTHOE MBIIUICHUE Y4YalluXcsi Ha YpPOBHE,
HEO0OXOIUMOM JUIsl OCBOEHMSI KypCcOB MH(OPMATUKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamMkax naHHOro Kypca ydauuecs OBJaIeBal0T YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHKEHHSI B MATEMaTHIECKOH (hopme.

Kypc anreOpsl n Hayan MaTeMaTHYECKOTO aHAIN3a 3aKJIAJbIBAET OCHOBY JAJISl YCIICIIHOTO
OBJIAJICHUS 3aKOHAMHU (HM3MKH, XHMHUH, OWOJIOTMHM, TOHUMAaHUS OCHOBHBIX TCHICHILUH
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, IMO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B Toxe
BpEMA OBJIAACHUC a6CTpaKTHI)IMI/I " JIOTHYECKU CTPOTrMMHU MATCMATUYCCKMMU KOHCTPYKIUAMU
pa3BUBaeT yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH YTBEP)KICHMS,
UCIIOJIb30BaTh 0000IlleHne U KOHKPETH3aluio, abcTparupoBaHWE W aHAJOrHio, (OopMHUpYET
KpPEaTUBHOE M KPUTHUYECKOE MBIIIICHHE. B Xo1e n3ydenus anreOpel U Hayaja MaTeMaTHYECKOro
aHaJM3a B CTApLIEH HIKOJIE yYalllMecs MOJyYaroT HOBBIM OIBIT PEIICHUs NPUKIATHBIX 3a/ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOEHUS ~ MaTeMaTH4YeCKMX MOJENed pealbHbIX CUTyalluid u
HHTECpHpETAllM  IMOJTYYCHHBIX peHICHI/II\/'I, S3HAKOMATCA C TpUMEpaMu  MATCMAaTHYCCKUX
3aKOHOMEPHOCTEH B MpUPOJe, HayKe U B HCKYCCTBE, C BBIIAIOLIMMHCA MaTeMaTHYECKUMH
OTKPBITUAMU U UX aBTOPaMHU.

Kypc obnanaer 3Ha4MTENbHBIM BOCIUTATEIbHBIM IOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 yuyeOHbI MaTepuai, CocOOCTBYIOUINI (POPMUPOBAHUIO HAYYHOT'O MHPOBO33pPEHMUS,
TaKk M 4Yepe3 cHenuduky ydeOHOW [eATeNbHOCTH, TpeOylolmel CcaMOCTOSTETbHOCTH,
AaKKypaTHOCTH, NPOJODKUTEIbHOW KOHIIEHTpAllMM BHUMAaHUST M OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN PE3yJIbTaT.

B ocnoBe meroauku oOydeHus anreOpe M HayajlaM MaTeMaTUYEeCKOrO aHaIM3a JIEKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

CtpykTypa Kypca «Anredpa v Hadama MaTeMaTHYSCKOT0 aHaJIN3a» BKIIFOYAET CIICYIOIIHIE
COJIepKaTeNbHO-METOANYECKHe JUHUM: «Uucna u BeUUCHCHUS», «DyHKIMH U Tpaduxm,
«YpaBHEeHUs U HEpaBeHCTBa», «Hauama maremarndeckoro aHaimsa», «MHOXKECTBA U JIOTHKAY.
BCG OCHOBHBEIC COI[Cp)KaTeJIBHO-MCTOI[I/I‘-ICCKI/IG JIMHUHN I/I3y[IaIOTC5I Ha HpOTﬂ)KeHI/II/I ABYX JICT
OoOydYeHHUs B cTapilell IIKOJIe, ECTECTBEHHO JIOMOJHASA JIPYT Ipyra M IOCTCIICHHO HACBIIAsICh
HOBBIMMUX TCEMaMHU U pa3,[[€ﬂaMI/I. I[aHHBII‘;I Kpr SABJIACTCA I/IHTCFpaTI/IBHBIM, HOCKOHBKy
o0bemuHAeT B cebe coJaepKaHWE HECKOJBKUX MaTeMaTHYeCKUX JUCUUILIMH: anredpa,



TPUTOHOMETPHS, MATEMATUYECKUN aHAIN3, TEOPHSI MHOKECTB U Jip. [1o Mepe Toro kak ydaniuecs
OBIIa/ICBAalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BATEIbHO
dbopMupyeTcss U COBEPILIEHCTBYETCS YMEHHE CTPOUTH MAaTeMaTUYEeCKyl0 MOJENb pealbHON
CUTYyalluH, MPUMEHATh 3HAHU, MOJyYeHHBbIE B Kypce «AureOpa M Havala MaTeMaTHYEeCKOTO
aHaJIM3ay, A PELICHUS CaMOCTOSTEIbHO C(HOpPMYIHpPOBAaHHONW MaTeMaTHYECKOW 3ajgaud, a
3aTeM UHTEPIPETUPOBATH MOJTYUEHHbBIN pe3yNbTar.

CopepxarenpHo-MeTOMYECKass  JOUHUS — «YUucima W BBIYMCICHUS)  3aBEPILIACT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJIO HAyaTO B
OCHOBHOH mIKoJe. B crapmiell mkone ocoboe BHUMaHHE yaenseTcss (GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIIUTENbHBIX HAaBBIKOB, BKJIIOUAIOIIUX B ce0sl MCIIOJIIB30BAHHUE PA3IUYHBIX (HOpPM 3amucu
JIEHCTBUTEIIBHOIO YHUCJIA, YMEHHME pALMOHAIBHO BBIIOJIHATh JACUCTBUS C HHUMH, JCNaTh
NPUKUAKY, OIEHMBaTh pe3yiabTar. OOyuaromuecs MOJIy4aloT HaBBIKM HPUOIMKEHHBIX
BBIYHMCIICHUM, BBIMOJHEHUSI JEHCTBUM C YWCIAMHU, 3alMCaHHBIMH B CTaHIApTHOU Qopme,
MCII0JIb30BAaHUS MATEMATUUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAXKEHUM.

JIluaus «YpaBHEHMs] U HEPABEHCTBA» PEANMU3YyeTCs Ha IMPOTSHDKEHUM BCEro oOydeHUus B
CTaplled WIKOJE, IIOCKOJBbKY B KaXJOM pasJene MporpaMMbl IPEIyCMOTPEHO pelIeHue
COOTBETCTBYIOLIMX 3a7a4u. OOyyarommuecs OBIaAeBalOT pa3IMUYHbIMU METOIaMH PEIIEHUS LEbIX,
palMoOHAIBHBIX, HPPALMOHAIBHBIX, TOKA3aTeIbHBIX, JOTApU(PMUUECKUX U TPUTOHOMETPUIECKUX
YPaBHEHHUI, HEPABEHCTB U UX cucteM. [loydeHHble yMEHHS UCIIOJIB3YIOTCS IPU UCCIEA0BAHUN
(GYHKIMI C TOMOIIbIO MPOU3BOJHON, PEIIEHWH MPUKIAJHBIX 3a/ad M 3aJad Ha HaX0XKJIEHue
HauOOJIBIINX U HAUMEHbIINX 3HaUYeHUH QyHKUuU. J[aHHas coleprkaTeabHas JIMHUS BKJIIOYAET B
cebs1 Tarkke (GOpPMHPOBAHHME YMEHHUH BBINOIHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
LENIbIX, PAlMOHAIbHBIX, HMPPALUOHAIBHBIX WU TPUTOHOMETPUUYECKHUX BBIPAKCHHH, a TaKKe
BBIPQXEHUM, coJepKalMX cTeneHu u jorapudmsl. brarogaps usyueHuro anreOpanyeckoro
MaTepHala MpoOUCXOIUT JallbHEeiIee pa3BUTHE allTOPUTMUUECKOT0 U aOCTPAKTHOI'O MBIIUICHUS
yyaumxcs, (OPMUPYIOTCS HAaBBIKM JAEIYKTHUBHBIX PpacCyXAEHHH, padOThl C CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUsI 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet 3QpQeKTUBHbIE HHCTPYMEHTHI I pELIeHHs] IPAKTUUECKUX U €CTECTBEHHO-
Hay4HBIX 3aa4, HaIJISHO JEMOHCTPUPYET CBOU BO3MOKHOCTHU KaK S3bIKa HAYKH.

ConepkarenbHo-MeTouueckass JuHUA «DyHKIUU U TpadUKU» TECHO MEperieTaeTcs ¢
JpYrUMHU JIMHUSIMU Kypca, IOCKOJbKY B KaKOM-TO CMBICIE 33a€T TOCIEI0BaTEIbHOCTD
u3ydeHuss wmatepuana. V3ydeHwe CTENEeHHOHM, TMOKa3aTeNbHOU, JIorapudmMuYeckol u
TPUTOHOMETPUYECKUX (YHKIUNA, MX CBOWCTB M TpadHUKOB, UCHONb30BaHUE (DYHKUIMNA AIs
pEelIeHUsT 3a/lady U3 JPYTrUX YYeOHBIX MPEIMETOB W PEATbHOW JKU3HH TECHO CBS3aHO KaK C
MaTeMaTHYECKUM aHAJIM30M, TaK U C pelIeHHeM ypaBHEHUH u HepaBeHCTB. [Ipu sTom Oombinoe
BHUMaHHUE ynemnsercs (GOpMHUPOBAHUIO YMEHHS BBIpaXaTh (OpMyJaMu 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEIMYMHAMH, UCCIEOBATh TOJMY4YeHHbIE (YHKIHUHU, CTPOUTh WX TpaduKH.
Marepuan »To cojAepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHE YMEHHH W HABBIKOB,
MO3BOJIAIONINX  BBIp@XKaTh 3aBHUCHMOCTH MEXAYy BeJIMYMHAMH B  pa3IuyHOi  dopme:
aQHAJTMTUYECKON, Tpadudeckoil W ciIoBecHOW. Ero w3ydeHne CcrnocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTHM K  OOOOIIEHHI0 W KOHKPETU3allWH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

CopepxarenbHas nuHUS «Hadana mareMaTHdyeckoro aHajan3a» IMO3BOJISIET CYIIECTBEHHO
pacuIMpuTh KPYT Kak MaTeMaTUYeCKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYITHBIX 00yJaromuMcs, y
KOTOPBIX MOSIBISETCSI BO3MOKHOCTh HUCCIIEIOBATh U CTPOUTH Ipadukul (yHKIUHN, OIPEAETATh UX
HauOOJIbIIIME U HAUMEHBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM U YCKOpeHHs mporeccoB. JlaHHas cojepaTelibHas JIMHUSA OTKPHIBAeT HOBBIC
BO3MOKHOCTH TOCTPOCHHMSI MaTeMaTHUYECKUX MOJENIed peallbHbIX CHUTyalluld, HaXOXIACHUS



HAWIY4IlEero penieHus B NPUKIATHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3a/ayax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOTO aHaJM3a CIIOCOOCTBYET Pa3BUTHIO abCTPAaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBILIUICHUS, (POPMHUPOBAHUIO YMEHUN pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIOIIMXCSl pe3yJbTaTaxX, MOJYyYEHHBIX B XOJE€ pa3BUTHUS MaTeMAaTUKU KaK HayKd, M HX
aBTOpax.

ConepkarenbHO-MeTOAMUECKass TUHUS «MHOXKeCTBa U JIOTHKAa» B OCHOBHOM IOCBSIIIICHA
3JIEMEHTaM T€OPUU MHOXKECTB. TeopeTUKO-MHOKECTBEHHbBIEC TPEACTABICHHS MPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTEeMAaTHKU U TPEIaraloT Hauboiee YHUBEPCATbHBINA SI3bIK, 00BEIUHSIIOMINI
BCE pa3fenbl MaTEeMAaTHKU M €€ NPWIOKEHWH, OHM CBA3BIBAIOT pa3Hble MaTEMAaTHYECKHUE
JUCLUIUIMHBI B equHoe 1enoe. [1o3ToMy BakHO 1aTh BO3MOXHOCTH IIKOJIBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTHKH M MCHOJIb30BaTh €ro JJist
BBIPAXKEHHUSI CBOUX MBICJIEH.

B kypce «Anrebpa u Hayana MaTeMaTUYECKOrO0 aHAJINW3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI
MaTeMaTHYeCKOr0 MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CHOPMHUPOBATH HABBIKU IOCTPOCHUS
MoOJIeJIel peaslbHbIX CUTYyallUui, UCCIEOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmapara aareopsl u
MaTeMaTHYeCKOro aHajlu3a W UHTEpHpeTalldu IOJIY4YEHHBIX pe3yJabTaToB. Takue 3adaHus
BIJIETEHbl B KaXXIbl M3 Pa3AelOB IPOrpaMMbl, IOCKOJIBKY BECh MaTepuanl Kypca IIMPOKO
UCIIOJIb3YeTCs ISl PeLIeHHs PUKIaIHbIX 3a1a4. [Ipu pelenun peanbHbIX NPAaKTHYECKUX 33734
ydaliuecss — pa3BUBAalOT  HAOIIONATENIBHOCTb,  YMEHHME  HAXOIUThb  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIOJIb30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IpOOJIEMY.
JesarenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB DEIICHUS TNPHUKIATHBIX 337ad OpraHu3yeTcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hauasla MaTeMaTHYECKOTo aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha U3ydeHHE Kypca anreOpbl M Hauajdl MaTeMaTH4eCKOro aHajau3a Ha 6a30BOM
ypoBHE OTBOAMTCS 2 yaca B Heaenmo B 10 kmacce u 3 yaca B Hepenmo B 11 kiacce, Bcero 3a aBa
roja ooyuyenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIIACC
Yucia v BbIYHMCICHUSA

Panmonaneupie yncna. OObIKHOBEHHBIE U JIECATUYHbBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE
nepuonuueckue  apodu.  Apudmernueckue omepanud ¢ palOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHus YMCIOBBIX BhIpakeHUil. [IpumeHenune apoOell W MPOLEHTOB ISl pELICHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIICH 3HAHUN U PEAIbHOW KU3HH.

JleiictBuTenpHble uncia. PannoHanbHBIE W MppalMOHANbHBIE YHcTa. ApupMeTHUECKUe
orepaluu ¢ JAeUCTBUTEIbHBIMU yuciaMu. [IpuOmkEéHHbIe BHIYMCICHUS, TIPaBUa OKPYTICHUS,
IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUM.

Crenens ¢ 1ensiM nokazatesnem. CtangaptHas ¢opMa 3amucy JEHCTBUTEIBLHOTO YHUCIA.
Hcnonp3oBanue monaxonsmiei (opmbl 3amucud  JCHCTBUTENBHBIX YHMCET s pelIeHUus

MPAKTUYCCKUX 3aaa4 U NPCACTABJICHUA JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypajdbHOW cTemeHu. JleHcTBus ¢ apudmMeTuyecKuMu
KOPHSIMU HAaTypaJIbHOM CTEIEHHU.

CuHyC, KOCUHYC M TaHI'€HC YHMCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHCIIOBOI'O apryMEHTA.

YpaBHeHus! M HEPABEHCTBA
ToxecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BaHMUS.

[IpeoOpa3oBaHie TPUTOHOMETPUYECCKUX BbIpakeHUH. OCHOBHBIC TPHUTOHOMETPUYCCKHUE
bopmybL.

VYpaBHeHue, KopeHb YypaBHeHus. HepaBeHcTBO, pemieHne HepaBeHCTBA. Meton
MHTEPBAJIOB.

Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB.
Pemenune nppannoHalbHBIX ypaBHEHUN U HEPABEHCTB.
Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUM.

IIpuMeHeHrne ypaBHEHMI M HEPAaBEHCTB K PELICHUIO MAaTEMATHUYECKHMX 33Ja4d M 3a/1ad U3
pa3INYHBIX 00JIaCTe HAYKU U peabHON KU3HH.



DOyHKIUM U rpapuku
Oyuk1us, crocoos! 3ananus Gynkun. I'padux Gyaxmun. Bzanmuo oOpatHsie GyHKINN.

Ob6nacTp onpeneneHuss 1 MHOXKeCTBO 3HadeHud ¢ynkunu. Hymmu dyaxmun. [TpomexyTku
3HAKOIMOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKIIUU.

CreneHHas (QyHKIUS C HaTypaJbHBIM W LENbIM IOKa3areneM. EE cBoiictBa m rpaduk.
CoiicTBa u rpaduk KOpHS N-0if CTETEHN.

TpuronomeTpuyeckass OKPYXHOCTb, OTNpEACIiEHUEe TPUTOHOMETPUUYECKUX  (YHKIIHIA
YHUCIJIOBOI'O apryMeHTa.

Hauyana MaTeMaTH4eCcKOro aHaJu3a

ITociienoBaTeIbHOCTH,  CIIOCOOBI  3aJaHMsl  IIOCIEIOBaTCIbHOCTCH.  MOHOTOHHBIC
MOCJIENOBATEIHHOCTH.

Apudmernueckass M reoMmerpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YObIBaIOIIEH reoMEeTpUYEeCKON MPOrpeccHi.
dopmynia CI0XKHBIX MPOLEHTOB. Vcrosb30BaHUE MPOIPECCUM Ul pEIleHHs] peaslbHbIX 3a7ay
HPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA
MHoskecTBO, omepanuu Hajx MHOKecTBaMu. Jlmarpammbl Oinepa—BeHnHa. [IpumMenenue
TEOPETHUKO-MHOKECTBEHHOI'O anIapara JUisl ONUCAaHUs PEaJbHBIX IPOILIECCOB M SIBIICHHUU, NPH

pCHICHUU 3a/1a4 U3 APYTUX y‘-Ie6HBIX npeaAMETOB.

OHpCIlCJ'ICHI/IC, TeOpCMa, CICACTBUC, 10Ka3aTCIILCTBO.



11 KUIIACC

Yuciia ¥ BbIYMCICHUSA
HarypanbHsle u nensie yncina. [Ipu3Haky AeIMMOCTH LEbIX YHCEIL.
Crenenb ¢ pallMoOHaIbHBIM Moka3areneM. CBOWMCTBa CTETICHH.

Jlorapudm ymcna. JleciTudHbIC U HATYpaAIbHbBIC JIOTAPU(PMBI.

YpaBHeHNsI 1 HEPABEHCTBA

[Ipeobpa3oBaHue BbIpaKEHHH, COIEepPIKALIUX JTOoTrapru(MBbI.

[Ipeobpa3oBanue BbIpaXXeHUI, COAEPIKAIIUX CTEIIEHHU C PaIllMOHATIBLHBIM MTOKA3aTEIIEM.
[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToxa3arennHBIC YpaBHCHUA U HCPABCHCTBA.

Jlorapudmuueckie ypaBHEHHS 1 HEPABEHCTBA.

Cucrempl JIMHEHHBIX ypaBHEHUN. PenieHune NpUKIAAHBIX 3a7ad C IOMOILBIO CHCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMsl U COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

[IpuMeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHI0 MATEMATHYECKUX 3a/1ad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU M peabHOU JKHU3HU.

DYyHKUMH U TPaPUKHU

Oyukuus. [lepuogmueckue ¢dyHkuuu. I[IpoMeXyTKM MOHOTOHHOCTH — (DYHKIUH.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIMM. Haumbonbliee W HauMeHblee 3HAUeHUE (PYHKIUU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

[TokazarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U TPapHKH.

Hcnonb3oBanue rpadukoB GyHKIUN 7S pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.



Hcnons3zoBanne rpadukoB (QYHKIUN I8 UCCIIENOBAHUS IMPOIIECCOB M 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Hauvana matemMaTn4yeckoro aHajam3a
HenpepriBable ¢pyHKIIMN. MeTo1 MHTEPBAIOB JIJIsl pELICHHs] HEPABEHCTB.
[TpousBognas pyuakmuu. ['eomeTprdeckuii ¥ GU3MIESCKUN CMBICT TPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHBIX (QyHKIUNA. POpMYIIbl HAXO0XKIECHUS MPOU3BOJHON CYMMBIL,
MIPOM3BEICHUS U YaCTHOTO (DYHKIIUH.

HpI/IMeHeHI/Ie HpOHBBOI{HOﬁ K HCCICAOBAHUIO q)YHKI_II/Iﬁ Ha MOHOTOHHOCTb H
9KCTPEMYMBI. HaXO)KIIeHI/IC HauOOJILIIECTO U HAMMEHBIIIETO 3HAUCHUS (bYHKHI/II/I Ha OTPE3KCE.

[IpumeneHre NPOU3BOAHOM JUIsl HAXOXJAECHUS HAWJIy4YlIero pelieHUs B IMPHUKIaJHBIX
3ajavax, JjIsl ONpeieJIeHHs] CKOPOCTHU MPoIecca, 3aJaHHOr0 GOpMYIION W rpaGUKOM.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reomerpuyeckuil u (usnueckuili cmbici. BpluuciieHue uHTErpana 1o
dopmyrne Herorona—JleliOnuna.

IHJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne yueOHOro mpeameta «MaTemaThka» JOMKHO oOecreynBaTh JOCTH)KEHHE Ha YPOBHE
cpemHero o0miero o0pa3oBaHUs CIAEAYIOMIUX JIMYHOCTHBIX, METANPEJAMETHBIX M TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3y/lbTaThl OCBOEHHUS MporpaMMbl ydeOHoro mpenmera «MarteMaTHKa
XapaKTepU3YOTCS:

['paxgaHCKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM TMO3MLIMU OOyyaromierocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 YJIEHA POCCUICKOro OOIIECTBA, MPEICTABIEHUEM O MAaTEMATUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NpOLENYp TIpa’kIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH € UX (YHKIMSIMHU M Ha3HAYECHUEM.

[TaTproTUYECKOE BOCIIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUNCKON T'pak1aHCKON MACHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOALIEMY PpOCCHUMCKOW MAaT€MaTHKH, IEHHOCTHBIM OTHOIIEHHWEM K JIOCTHIKEHUSIM
POCCHUICKHMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHMYE€CKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:




OCO3HAHMEM JIyXOBHBIX IICHHOCTEH POCCHICKOTO Hapoaa; CPOPMHPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHUYCCKUM ITPUMCHCHUCM
JOCTYDKEHUH HAYKH M JIESTEIBbHOCThIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B TOCTPOCHHUE
YCTOMUYMUBOTO OYAYIIEro.

DCTETUUECKOE BOCITUTAHUE:

9CTCTHYCCKUM OTHOIICHHUEM K MHUpYy, BKJIrO4as 9CTCTUKY MAaTEMAaTHYCCKUX
SaKOHOMepHOCTeﬁ, O6T_>CKTOB, 3aja4, pemeHI/Iﬁ, paCCYH(ﬂeHHﬁ; BOCIIPUUMYUBOCTBIO K
MAaTCMAaTUYCCKUM aCIICKTaM pPa3JIMYHbIX BUJIOB HCKYCCTBA.

Duszndeckoe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTeMaTHUeCKWe 3HAHUS B HHTepecax
310poBOTrO U Oe3omacHoro oOpa3a >KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3/0POBBIO
(3mopoBoe muTaHue, cOaTaHCUPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXA, peryispHas (usmdeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, TPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JESITEIbHOCTBIO.

TpynoBoe BOCIIMTAHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IICHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHANBHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP OymyIiei mpodeccuu u peaan3oBbIBaTh COOCTBCHHBIC
JKU3HEHHBIE IUIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMmy oOpa3oBaHUIO U
caM0OOpa30BaHUIO HA TPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B
pPELIEHUH IPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIPaBIECHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTBIO JKOJIOTUYECKOH KYJIbTYypbl, NMOHUMAHHEM BIHMSIHHUSA COLUAIBHO-
HDKOHOMHYECKUX IIPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOW CpPEIbl, OCO3HAHHEM
r7100aNbHOTO  XapakTepa OSKOJOTMUYECKHMX  IpoOJieM; OpHEeHTalued Ha  NpUMEHEHHUe
MaTeMaTUYeCKUX 3HAHWUW NI pelleHus 3a/Jay B 00JIaCTH OKpYXKarolle cpesbl, MiIaHupOBaHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPY/KAIOLIEH CPEIbI.

HCHHOCTI/I Hay4YHOT'O ITO3HaHHA.

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKod HayKH Kak chepbl
YeJIOBEYECKON JeSTEIIbHOCTH, 3TANlOB €€ Pa3BUTUS U 3HAYUMOCTHU JUIS Pa3BUTHS LMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEMaTHUKU M MaTeMaTU4eCKOW KyJIbTYpPOH KaK CpPEACTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISTH MPOEKTHYHD M  HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
UH/IMBUIYaJIbHO U B TPYIIIIE.



METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pPe3yIbTaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpenmera «MaremaTtukay
XapaKTePU3YIOTCS OBJIAJCHUEM YHHUBEPCATbHBIMUA HO3HAGAM ESIbHBIMU OCLiCEUSIMLU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OClCBUAMU,  YHUBEPCATbHLIMU — Pe2yIsimU8HbIMU
oelcmeusmil.

1) Vuusepcanvuvie nosnasamenvhnvle oeticmausi, obecneuusaom Gopmuposanue 6a3oevix
KOZHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIowWe20 Mupd,

npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3zoBble Jornyeckue necTBUL:

° BbIABJIATE W XapPaKTCPU30BATH CYHICCTBCHHBLIC INPHU3HAKUW MATCMAaTUYCCKUX 06T)€KTOB,
HOHATUH, OTHOIIEHUN MEXAy MOHATHAMM; (DOPMYIUPOBATH OIpPECICHUS MOHATHIA;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PUKAIMU, OCHOBAHUS Il 000OIICHUS U
CPAaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIIN3a;

e BOCIPUHHUMATH, (OPMYIHPOBATH U IMPEOOPA30OBBIBATH CYXKICHUS: YTBEPAHUTEIBbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIC;

° BbIABJIATE MATCMATHUYCCKUC 3aKOHOMEPHOCTHU, B3aUMOCBA3U W IMMPOTHBOPEUMA B q)aKTaX,
JTAHHBIX, HAOMIOACHUAX M YTBEPXKACHUAX; INpeasaraTb KPUTEPUM sl BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JICNIaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKJIFOYECHNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTEeIbCTBA MATEMAaTUUYECKUX YTBEPKIEHUH (TIpsSMbIe U
OT NPOTHUBHOTI0), BBICTPAUBATh APTyMEHTALIUIO, IPUBOJUTE IPUMEPBI U KOHTPIIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYAEHHSI U BHIBOJIBI;

e BbIOMpaTh crnoco0 pemieHus y4yeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOAAUIMHA ¢ Y4ETOM CaMOCTOSATENBHO BBIJEICHHBIX
KPUTEPUEB).

bazoBrIe HcCaEIOBATEALCKIE ICHCTBUS

e WCIOJIb30BaTh  BOMPOCHI  KaK  MCCIENOBATEIbCKUH  MHCTPYMEHT  TTO3HAHWS,
dbopMynupoBaTh BOIMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHE, MpoOIeMy, YCTaHABIWBATH
HMCKOMOE U JaHHOe, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIINIO0, MHCHHE;

e TPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OO0BEKTa, SIBJICHHS, IIpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy O0OBEKTaMH, SBICHUSMH, IPOIIECCAMU;

e  CaMOCTOATENTHHO (HOPMYIUPOBATH 0OOOIIECHUS U BHIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO
HAOIO/IEHUs, WCCIIEIOBaHMs, OIICHMBATH JOCTOBEPHOCTH MONYYEHHBIX PE3yJIbTATOB,
BBIBOJIOB M 000OIIEHNH;

e TIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIECCA, & TAKIKE BBIIBUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

PaGora ¢ nadbopmarnmei:




e  BBUIBJIATH AePULNTHI HHPOPMALIMY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BONPOC U AJIS
pelIeHNs 3a1a4H;

e BbIOMpaTh HHGOPMALMIO M3 HCTOYHUKOB DA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh M HWHTEPIPETHPOBATH HMH(OPMAIMIO PA3IUYHBIX BHIOB U (hopm
IIPEJICTaBIICHHUS,

e CTPYKTYpHUpOBaTh HH(OpMAIMIO, TPEACTaBIATH €€ B  pa3IW4YHbIX  (QOopMax,
WITIOCTPUPOBATh IpadUuecKy;

e OIICHWBaTh HAAEKHOCTH HMH(OPMAIMK IO CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

2) Vuusepcanvivie KOMMYHUKAGmMUBHbBIE OCUCmEUsl, 00eCneyusam CcoopmMuposaHHocns
COYUATLHBIX HABLIKOG 00YUAIOUUXCA.

Oob1ienue:

e BOCIPUHMMATh U (HOPMYJIUPOBATH CYXJEHUS B COOTBETCTBMM C YCIOBUSMM U LEISIMU
OOLIeHMs; $ICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, AaBaTh IOSCHEHHUs IO XOAY PEIICHHUs 3a7add, KOMMEHTHUPOBATH
IIOJIY4EHHBIA pe3yibTarT;

e B X0Jie 00CYX/IeHUs 3aJaBaTh BOIIPOCHI 10 CYIIECTBY OOCYX/1aeMON TeMbl, IPOOIEMBI,
peraeMoil 3a7auu, BbICKa3bIBaTh MJI€U, HAIEJIEHHbIE HA MIOUCK PELIEHMSI; CONIOCTABIATh
CBOU CYXJICHUS C CY>KICHHUSIMU JIPYTUX YYAaCTHUKOB JMA0ra, OOHapyKUBaTh pa3inyue u
CXOJICTBO TO3WIMK; B KOPPEKTHOW (opme (opMynupoBaTh pa3HOTIACHS, CBOU
BO3PaKECHUS;

e MPEACTaBIATh PE3yNbTAThl PEIICHUs 3aJaud, SKCIEPUMEHTA, UCCIIEJOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpPATh (OpPMAT BBICTYIUIEHHS C YYETOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

e [IOHMMATh U HUCIOJB30BATh MPEUMYIIECTBA KOMAaHJAHOM U MHAMBUIYAIbHON paboTHI MpH
pPeICHUN y‘Ie6HBIX 3a1a4, NpUHUMATb LCJIb COBMECTHOM ACATCIIbHOCTHU, IINIAaHUPOBATH
OpraHu3allMl0 COBMECTHOM paloThl, pacmpenensaTh BHIbI paldOT, JIOroBapUBaThCA,
o0cyxJaTh MpoIiecc U pe3yiabTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOEH;

e y4yacTBOBaTh B IPYMNNOBBIX (opmax paboTel (0OCykaAeHUs, OOMEH MHEHMH, «MO3IOBbIE
TYPMbD» U I/IHI)IC); BBIITOJIHATH CBOIO YaCTh pa6OTBI 1 KOOPpAWHUPOBATH CBOU HeﬁCTBHﬂ C
JPYTUMH 4JIeHaMH KOMaH/Ibl; OLEHUBATh Kaue€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KpUTEpUIM, cHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBHUS.

3) Yuueepcanvnvie pecynamuensie oeticmeaus, obecneuusarom GopmuposaHue cmulc108bIx
VCMAHOBOK U HCUBHEHHBIX HABLIKOS TUYHOCHIU.

Camoopragusaims:

COCTaBJIATh IUIaH, AJTOPUTM pEIICHUs 3a/ladd, BbIOUpaATh CIOCOO0 pPELIEHUS C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapHaHTHI pEUIeHUH ¢ y4€TOM HOBOM MH(OPMALIUU.

CaMOKOHTpOJIb:

e BIIQJICTh HABbIKAMHU I[I03HABATEIbHOW pedIeKCHu Kak OCO3HAHUS COBEPIIAEMBIX
JNeHCTBUH W MBICIUTENBHBIX IPOLECCOB, HMX pPE3YyIbTAaTOB; BIAAETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJS IIpollecca M pe3yibpTaTa pPEIICHHs MaTeMaTU4YeCKON
3a/1a4i;



e TIPENBUACTH TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTH IPH PEIICHWU 33/1a4d, BHOCHTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, JAHHBIX, HANIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEIH;

e OIICHWBAaTh COOTBETCTBUE pe3ylbTaTa LEIHM H YCIOBHUSAM, OOBACHATH NPUUYHUHBI
JOCTHIKCHUS M HEAOCTHIKEHUS PE3yIbTaTOB AEATEILHOCTH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoeHune yueOHOro kypca «Ainrebpa U Hadaja MAaTeMAaTHUECKOTO aHAIN3a» HA ypPOBHE
cpeiHero oouiero o0pa3oBaHus TOJDKHO OOECIIeunBaTh JOCTHIKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC
Yuciia ¥ BbIYMCICHUSA

OrniepupoBaTh MOHATHSMHU: PAIMOHAIIBHOE W JCHCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs W
JIeCATUYHAS JPOOb, TPOLICHTHI.

BoinonuaATe  apudMmeTHuecKkue Omnepalnuyd ¢ PAlUOHAIBHBIMM M JIEHCTBUTEIBHBIMU
YHUCIIAMH.

BbinonHATe npuOIMKEHHBIE BBIUMCIEHUS, MCIONB3Ys MpaBWila OKpPYIJICHHUs, JAesaTb
IIPUKHJIKY U OLICHKY pe3yJIbTaTa BIYUCIICHUM.

OnepupoBaTh NOHATUSAMM: CTENEHb C IIEJBIM MOKa3zaTelleM; cTaHaapTHas (Gopma 3amucu
JEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJIbHOM CTENEHM; HMCIIONIb30BaTh MOAXOASIIYI0 (hopMy

3aMUCHU JEMCTBUTEIbHBIX YHUCET s peHICHUA MPAKTHUYICCKUX 3a1a4 U NPCACTABJICHUA JaHHBIX.

OnepupoBaTh MOHATUAMU: CUHYC, KOCUHYC M TAHT€HC IPOU3BOJIBHOTO YIJIA; UCIIOJIb30BaTh
3aIMyCh MPOU3BOJIBHOTO yTiia yepe3 00paTHble TPUTOHOMETpUUECKHEe (QYHKIUU.

YpaBHeHus1 M HEpaBEHCTBA

OnepupoBaTh MOHATHSIMH: TOXJECTBO, ypaBHEHUE, HEPABEHCTBO; II€JI0€, pallMOHAIbHOE,
MPPALMOHAIIbHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPaBHEHUE;

BemonuaTe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKHMX  BBIp@XEHMH M pelaTh
TPUTOHOMETPUYECKUE YPABHECHUS.

BoimonHATe npeoOpa3oBaHusl LENbIX, PAIlMOHATBHBIX U MPPALUOHAIBHBIX BBIPAXKCHUN H
penaTb OCHOBHBIE TUIIBI LIEJIBIX, PAIIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.



[IpuMeHATh ypaBHEHMsI M HEPABEHCTBA Ul PELICHHMS MATEMaTUYECKUX 3a1ad M 3a7ad U3
pa3IMYHBIX 00JIaCTe HAYKU U peabHON KHU3HH.

MO[[GJII/IpOBaTb pCaIbHBIC CHUTyallMUM Ha A3bIKC aJIFe6pBI, COCTaBJISITb  BbIPAXKCHUA,

YpaBHEHHsI, HEPABEHCTBA 110 YCIOBHIO 3a/lauyM, WCCICI0BATh IIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAHUEM alllapaTa aireOpsi.

DOyHKUUH U rPpapuKu

OnepupoBath MOHATUSAMU: QYHKITHS, CIIOCOOBI 3a/1aHus (DYHKITUHU, 00JIACTh ONPEICTICHUS U
MHOKECTBO 3HAYCHUH (QyHKIMH, TpaduK QYHKIIMH, B3aUMHO 00paTHBIC (PYyHKITUH.

OnepupoBaTb NOHATUAMU: YETHOCTh U HEYETHOCTh (YHKUUHU, HYIM (YHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonws3oBathk rpaduku QyHKIUN A peLICHUS YPaBHEHHI.

Crpoutb M uuTaTh rpaduKu JUHEHHONH (YHKLUMHU, KBaAPATUYHON (YHKIMH, CTEIIEHHON
(YHKIMH C LEIbIM ITOKA3aTEJIEM.

Hcnonws3oBath rpaguku QyHKUMNA IS MCCIETOBAHHS MPOLIECCOB U 3aBUCHUMOCTEH MpH

peleHny 3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB M PEaTbHOH >KU3HHU; BBIpAXaTh (HopMylamu
3aBUCUMOCTH MEXY BEIMYNHAMH.

Havana MaTeMaTH4eCKOro aHAJIM3a

OnepupoBaTh MOHSATHSAMH: IIOCIEIOBATENLHOCTh, apU(pMETHUeCKas W TeOMeTpHYecKas
IPOTPECCHH.

OrniepupoBaTh NMOHATUSIMH: OECKOHEUHO YOBIBAIOIAsl T€OMETPUYECKasl TPOTPECCHs], CyMMa
0eCKOHEUHO yOBIBaOIIEi reOMETPUYECKOI MPOrPeCcCHH.

3allaBaTB IMOCJICI0BATCIIBHOCTU pa3jIMdYHbIMU crocodaMH.

Hcnonp30BaTh CBOWCTBA IMOCIENOBATEILHOCTEH M IPOrPECcCHil Ui pelieHHs] peabHbIX
3aJa4 NPUKJIIaJHOTO XapaKTepa.

MHo:kecTBa U JIOTHKA
OnepupoBaTh NOHATUSAMU: MHOKECTBO, OMIEPAIIUN HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar Uisd ONMMCAHMS PEAIbHBIX IIPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX yU4eOHBIX IPEIMETOB.



OHepI/IpOBaTB IMOHATHUAMU: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, 1OKA3aTCIbCTBO.

11 KJIACC
Yucya 1 BBIYUCICHUA

OHGpI/IpOBaTb IMOHATHUAMMA: HATypaJIbHOC, MHCJI0C YHCIO0, HCIOJIb30BaTh JIMPU3HAKU
JACIIMMOCTHU LCJIBIX YK CEII, PA3JIOKCHHUE YHCJIa Ha IIPOCTBIC MHOXKUTCIIU AJId pECIICHUS 3a/1a4.

OnepupoBaTh MOHATUEM: CTEIIEHD C PALlMOHAIBHBIM [T0OKA3aTEIIEM.

OnepupoBaTh MOHATUAMU: JIorapu(M YUCIIa, TECATUYHBIC U HATYpaIbHbIC JIOTapU(MBI.

YpaBHeHHUs M HEpaABEHCTBA

[TpuMeHsTh CBOMCTBA CTENEHM JUIsl NpeoOpa3oBaHUS  BBIPAXKEHMH; ONEpUpPOBATh
NOHATUAMM:  II0KAa3aTEJIbHOE YPABHEHME W  HEPABEHCTBO; pEIIaThb OCHOBHBIE  THIIbI
IIOKa3aTEJIbHBIX YPABHEHHUI U HEPABEHCTB.

BoinonusaTe npeoOpa3oBaHMsl BBIpaXEHUH, COJAEp)KAIIMX JIOTapU(pMbl; OIEPUPOBATH
HNOHATUSAMH: JIOTapU(MHUUECKOE YPAaBHEHHE W HEPABEHCTBO; pellaTb OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX ypaBHEHUIN U HEPaBEHCTB.

Haxoaute peHiCHus HpOCT@ﬁIlIPIX TPUTOHOMCTPUICCKHUX HCPABCHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEWHBIX YPABHEHUM M €€ pElICHHE; HCIIOIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHUM JUUIS PEIICHUS] IPAKTUYECKUX 3aa4.

Haxoauts pemieHus npocTeHIINX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajbHblE CUTyallMd Ha f3bIKE anreOpbl, COCTaBISATh BBIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIEA0BATh IOCTPOECHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa anreopbl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATUSAMU: IepUoAnYecKas (QYHKIUS, MPOMEKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOUKH dKCTpeMyMa (DYHKIMHM, HauOoiblliee U HauMEHbIee 3HaueHHs (YHKLIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIsl HcCe10BaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  NOHATHSAMM:  TpapuUKH  IOKa3aTeIbHOM,  JorapupMuyeckodl  u
TPUTOHOMETPUUYECKUX (PYHKIMI; n300pakaTh X HA KOOPIAUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISl pEIIEHUs] yPAaBHEHUIN U HEPABEHCTB.



N3o0pakaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JIMHEHHBIX YpaBHEHUH W
HCIIOJIB30BATh UX IJId PCIICHHA CUCTCMbI JIMHENHBIX ypaBHeHHﬁ.

Hcnonws3oBare rpaduku (GYHKIUN Ui MCCIEAOBAHUS IMPOIECCOB U 3aBUCHUMOCTEH U3
JIPYTUX y4EOHBIX TUCIUIUINH.

Hauana MmaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MOHATUSAMH: HETIPEPBIBHAS (PYHKLUS; TPOU3BOIHAS (QYHKIIMH; UCIIOIH30BATh
reOMEeTPUUECKUN U (PU3MYECKUN CMBICI IPOU3BOJIHOM JJISl pEeLICHHS 3a/1a4.

HaxoauTbh npous3BOJHBIE AJIEMEHTApPHBIX (DYHKUMN, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOM3BEICHUSI, YACTHOTO (PYHKIIHA.

Hcmons30BaTh IMPOU3BOAHYIO JII HCCICIOBAHUA (bYHKIII/II/I Ha MOHOTOHHOCTb H
OKCTPEMYMBI, IPUMCHATDL PE3YJIbTAThl HCCIICJOBAHUA K IIOCTPOCHUIO rpaq)HKOB.

Hcmons30BaTh IMMPOU3BOAHYIO IJId HAXOXKACHUA HAWJIYYIICTO PCHICHUS B IMPUKIAAHBIX, B
TOM 4HCJIC COIUMAJIBHO-3KOHOMHMYCCKHUX, 3aJa4dax.

OnepupoBaTh MOHATUAMHU: NEPBOOOpA3Has M HMHTErpayl; MOHUMAThb TI€OMETPUYECKHH U
(duznyecKkuil CMbICIT UHTErpaa.

HaxomuThs mepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIIMH;, BBIYUCIATH HMHTErpai mo (popmysie
Herorona—Jleliouuma.

Pemate MPUKJIAAHBIC 3aJla4yi, B TOM YUCJIC COMMAIIBHO-3KOHOMHUYCCKOIo U (1)I/I3I/I‘~IGCKOFO
XapakTepa, CPpEACTBAMHA MATEMATUYICCKOT'O aHaJIN34a.



