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PA3JIEJI 1. HOSACHUTEJIbBHAS 3AIIMCKA
Pabouas mporpamma yudeOHOro Kypca «Anrebpa M Havajla MaTEeMaTHYECKOTO aHAINU3a»
6azoBoro ypoBHs st oOyuatomuxcst 10 —11 kmaccoB pazpaboTana B COOTBETCTBHUHU C:

e (enepanbHbM yueOHBIM TUIaHOM DenepanbHONW  00pa30BATENBHOM  MPOTPAMMBI
cpennero obmiero odpaszopanus (OOII COO) denepanbHoro 3akoHa ot 29.12.2012 Ne
273-d3 «O6 obpazoBanuu B Poccuiickoit deneparuny;

e CII 2.4.3648-20 «CaHUTapHO-IIIUIEMHUOIOTHYECKUE TpeOOBaHUS OpPTraHU3AIUSIM
BOCIHUTAHUS U O0OyUEHUS, OTAbIXA U 03JJOPOBIICHUS AETEH U MOJIOJCKI;

e (CanlluH 1.2.3685-21 «l'urneHnyeckue HOPMATHUBBI M TPEeOOBAaHUA K OOCCIECYCHHIO
0e30macHOCTH M (MJK) O€3BPEAHOCTH VIS YesIoBeKa (PaKTOPOB Cpebl OOMTaHUS Y,

e [Ipukazom ot 12.08.2022 Ne 732 Munnpocemenus Poccun «O BHECEHMH H3MEHECHHM
B (enepanbHbIil roCynapcTBEHHBI 00pa30BaTENbHBIA CTAaHIAPT CPETHEro OO0IIero
o0pa3oBaHUs, YTBEP)KACHHBIA TNpUKa3oM MUHHCTEpCTBAa OOpa30BaHUS W HAYKH
Poccuiickoit ®enepanyu ot 17 mast 2012 r. Ne 4135

e  DOII COO, yrBepxaeHHOl mprukazom Munmnpocsemieaus oT 18.05.2023 Ne 371;

e [Jlucebmom JlemaprameHTa TIOCYIapCTBEHHOW TIIOJIMTUKM U YIpaBICHUS B cdepe
obpazoBanust MunucrepcTBa npocemenust Poccuiickoit @enepannny» ot 14 urons 2023
roga Ne 03-1187;

e [lucpmom MunucTepcTBa 00pazoBaHMs, HayKH W Mojoaexu Pecmyomukun Kpbim ot
05.07.2023 rona Ne 3632/01-14.

Pabouas mporpamma yueOHOro kypca «Auredbpa M Hayajla MaTEMaTHYECKOIO aHaIM3a»
6a3zoBoro ypoBHs it oOydatomuxcsi 10 —11 kmaccoB pa3zpaborana Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHIAapTa CpeIHEro oOIero odpazoBaHMs, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHH, MPEABSIBIIEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHHIO, U
TpaaulUi pOCCUCKOTO oOpa3oBaHus. Peanmuzanus mnporpaMMbl oOecreYMBaeT OBJaJICHUE
KJIFOUEBBIMU KOMITETEHIIUSIMH, COCTABJISIIOIIUMU OCHOBY JUIsl CAMOPA3BHUTHS U HEIMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOIO, JMYHOCTHOI'O M I103HABATEIbHOI'O DPA3BUTHS
JUYHOCTH 00YJarOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTU4YeCKOTO aHajdu3a» SBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOrpaMMe CTapIleil IIKOJbI, MOCKOJIBbKY, C OJHOM CTOPOHBI, OH OOECIeYHBAET
UHCTPYMEHTAJbHYIO0 0a3y s M3y4YEeHUs BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JApYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOe W aOCTpaKkTHOE MBINUICHHE YydYalluxcs Ha YpOBHE,
HEOOXOUMOM JUIsl OCBOCHMSI KypCOB MH(OPMATUKH, 0OIIECTBO3HAHUS, HICTOPUHU, CIIOBECHOCTH.
B pamkax gaHHOTrO Kypca yJaiiecs OBJIaJIeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpas (OpMyJIHPYET CBOU JOCTHXKEHHSI B MaTeMaTH4ecKoil popme.

Kypc anrebpbl 1 Hayasm MaTeMaTUYECKOTO aHAIM3a 3aKJIaJbIBA€T OCHOBY ISl YCHEIIHOTO
OBIIQJICHUSI 3aKOHAMH (U3UKH, XHWMHUH, OWOJOTHH, TIOHMMAaHUS OCHOBHBIX TEHICHIWH
HKOHOMHKH U OOIIECTBEHHOH JKU3HU, MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX LU(POBBIX
U KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJIB30BaTh X B MOBCEJHEBHOH >KM3HU. B Toxke
BpeMsl OBJIaJicHHE aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MATEMaTUYECKUMHU KOHCTPYKIMSIMU
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb YTBEPIKICHUS,
UCIIONIb30BaTh 0000IeHNe W KOHKPETH3aIuio, abCcTparupoBaHHE W aHAJIOTHIO, (OpMHUPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIUICHHE. B Xo1e n3ydeHus anreOpbl U Hadall MaTeMaTU4ecKOro



aHaJIM3a B CTApIIEH HIKOJIE ydallMecs IOJIy4aroT HOBBIM ONBIT PEIICHUS NPUKIATHBIX 3a7ad,
CaMOCTOSATENIBHOIO  IIOCTPOCHMSI ~MATEMaTUYECKUX  MOJCJIEH  pealbHbIX CHTyalud U
MHTEPIPETALMM  IIOJYYECHHBIX DPEIICHHUM, 3HAKOMATCA C [PUMEPAMM MaTEMaTUYECKHUX
3aKOHOMEPHOCTEW B TNPUPOJE, HAYKE U B MCKYCCTBE, C BBIJAIOIIMMUCSH MATEMaTUYECKUMU
OTKPBITUSIMU U UX aBTOPaMH.

Kypc obnagaer 3HaYUTENBbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIH peanu3yercs
Kak 4epe3 y4eOHbI MaTepual, CocoOCTBYIONMI (HOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS,
Tak M 4epe3 cHeuu(uky ydyeOHOM JesATeIbHOCTH, TpeOyromeld caMOCTOSTENbHOCTH,
AaKKypaTHOCTH, NPOJO/DKUTEIBHOW KOHLIEHTpAallMM BHUMAaHUS W OTBETCTBEHHOCTH 32
IIOJIyYEHHBIN pe3yibTarT.

B ocHoBe meronuku oOyueHMs anreOpe M HadajgaM MaTeMaTU4eCKOro aHalu3a JICKUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHUs.

CrpykTypa Kypca «AireOpa 1 Hadyajga MaTeMaTHYeCKOro aHajln3a» BKIIIOYAET CIIeyolue
COJIepKaTebHO-METOANYECKHE JIMHUU: «Yucna u BblUuCHeHUs», «DyHKuuu U rpaduxm»,
«YpaBHEHUS U HEpaBeHCTBa», «Hauana Maremarndeckoro aHanusa», «MHOKECTBA U JIOTHUKA.
Bce ocHOBHBIE COZEPKATENbHO-METOAUYECKUE JMHUM H3Y4arOTCsl HAa NPOTSHKEHHH ABYX JIET
o0yuyeHMs B cTapuieil LIKoJe, eCTECTBEHHO MONOJHSSA JIpYr Jpyra M IOCTENEHHO HAChILIAsCh
HOBBIMM TeMaMU U pasznenamu. JlaHHBIM Kypc SBIISIETCS HMHTEIPATUBHBIM, ITOCKOJBKY
o0benuHsIeT B cebe COoJAep)KaHUE HECKOJIbKMX MaTeMaTH4YeCKUX JHUCLUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMaTUUYECKUI aHaIN3, TEOPHUs MHOXKeCTB U Ap. 1o Mepe Toro kak ydamuecs
OBJI/IeBalOT BcE Oosiee MIMPOKUM MaTeMaTHMYECKUM allapaTroM, y HHUX I[OCIelI0BaTelIbHO
dopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHUE CTPOUTHh MAaTeMaTHYECKYl0 MOJIeNb pPeaJbHOU
CUTyalluu, NMPUMEHITh 3HaHUs, MOJIyYeHHblE B Kypce «AinreOpa W Hayajla MaTeMaTH4YeCKOTro
aHalu3a», S pelIeHUs] CaMOCTOSTEIbHO C(POPMYIMPOBAaHHOW MaTeMaTHUeCKOW 3ajgauu, a
3aTEM MHTEPIPETUPOBATH MOJYUCHHBIN PE3YIIBTAT.

CopepxarenpHo-MeTOAMYECKass  JHMHUS  «Yucna W BBIUMCIEHMS)  3aBEpIIAET
(GbopMUpOBaHNME HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpPOE OBLJI0O HAyaTO B
OCHOBHOM 1IKoJie. B crapmieii mkosne ocoboe BHUMaHME yaenseTcs (GOpMHUPOBAHUIO MPOYHBIX
BBIYMCIIUTENbHBIX HABBIKOB, BKJIIOYAIOUIMX B ce€0s MCIOJIb30BAHUE DPA3NUYHBIX (hopM 3amucu
JIEHCTBUTEIIBHOTO YHWCJIA, YMEHHME pALMOHAIBHO BBIOJIHATh JACUCTBUS C HHUMH, JENaTh
NPUKUAKY, OLEHMBaTh pe3yiabTar. OOydaromuecs TMOIY4alOoT HaBBIKM HPUOIMKEHHBIX
BBIYUCIICHUM, BBIMOJHEHHUs JEHCTBUH C 4YHCIaMM, 3alHCAaHHBIMA B CTaHAAPTHOM Qopme,
UCIIOJIb30BAaHUsl MATEMATUYECKUX KOHCTAHT, OLIECHUBAHNS YHUCIIOBBIX BBIPAKCHU.

Jlunus «YpaBHEHUST M HEPABEHCTBa» peaIM3yeTcsl Ha MPOTSHKEHHWU BCEro OOydeHHS B
CTapumie WIKOJIe, IIOCKOJIBKY B KaXIOM pasfeiie IpPOrpaMMbl IPEAYCMOTPEHO pELICHHUE
COOTBETCTBYIOLIHX 3aj7au. OOyyaromuecs: OBIaIeBalOT Pa3IMYHBIMU METOIaMH PEILICHUS LIEbIX,
palMOHATIBHBIX, HPPALIMOHAIBHBIX, TTOKA3aTENIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUI, HEPABEHCTB U MX CUCTEM. [loydeHHbIE YMEHHUS UCIIONIB3YIOTCS MIPU MCCIIEIOBAHNN
GyHKIMI C TOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJad Ha HaXxOXXICHHE
HauOOJBIINX U HAUMEHBIINX 3HaUYeHUH (yHKUMU. J[aHHAs colepkaTebHas JIMHUS BKJIIOYAeT B
ce0s Tarkke (GOpPMHUpPOBAHHME YMEHHUH BBINOJHATH PAacdy€Thl MO QGopMmynaMm, Mpeodpa3zoBaHUs
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKECHHM, a Takke
BBIP)KEHUI, COAEp)KAIMX CTENeHU M Jjorapudmel. biaromaps usyueHuro anreOpanyeckoro
MaTepHaia MpoUCXOIUT JallbHEHIIee pa3BUTHE allTOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIICHUS
y4yamuxcs, (OPMHUPYIOTCS HABBIKM JEAYKTUBHBIX DPACCYXIECHUH, PabOTBl C CHUMBOJIbHBIMU
(dopmaMu, TIpeACTaBIECHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJ/I€ PABEHCTB M HEPABEHCTB.



Anrebpa npeanaraet 3 QeKTUBHbIC HHCTPYMEHTHI AJIS1 PELICHUs IPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 3a7a4, HarJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopnepxaTenbHo-MeToanYecKast TUHUS «DYHKIMU U TpaUKM» TECHO MEPEIUIeTaeTCs C
JIPYTUMH JIMHUSIMM Kypca, IIOCKOJbKY B KakKOM-TO CMbICIE 3a7aéT IOCIe10BaTEIbHOCTb
W3ydeHuss Mmatepuana. VI3ydeHwe CTEneHHOH, IOKa3aTeJIbHOW, JIoTapu(MHUYEecKOr U
TPUTOHOMETPUUYECKUX (DYHKIMHA, MX CBOMCTB M TpauKOB, HCIOJIb30BaHHE (QYHKIUH s
peueHus 3agad U3 APYruX y4eOHBIX MPEIMETOB M PEaIbHOW KH3HH TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIN30M, TaK M C pelIeHHEeM ypaBHEHMH M HepaBeHCTB. [Ipu 3Tom Gosbiioe
BHUMaHHE yJenseTcss (GOPMHUPOBAHUIO YMEHHUS BbIpakaTb (OPMYJIAMU 3aBUCUMOCTH MEXIY
Pa3IMYHBIMM  BETMYMHAMH, HCCIIEAOBAaTh INOJIY4YEeHHBIE (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOH coJepXaTeabHONH JIMHUM HAleJeH Ha pa3BUTHE YMEHHH M HAaBBIKOB,
NO3BOJISIOIINX — BBIPAXKaTh 3aBUCHUMOCTH MEXJy BEJIMUYMHAMM B  pazauuHoid  (opme:
aHaJIUTUYECKOH, rpaduueckoil u cinoBecHoH. Ero wusydeHue crnocoOCTBYyeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHS, CIIOCOOHOCTH K  OOOOIIEHWI0 W  KOHKPETH3aIHH,
HCIIOJIb30BAaHUIO aHAJIOTUH.

CopnepxatenpHas auHUA «Hadana mareMaTHuecKOro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacuIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK U NPUKJIAJHBIX 33134, IOCTYIHbIX 00y4YaroluMmcs, y
KOTOPBIX MOSIBIISIETCSI BO3MOXXHOCTh MCCIIEIOBATh M CTPOUTH TpaduKu (YHKIUN, OTIPEIEIATh UX
HanOOJbIIE M HAUMEHBIINE 3HAYCHUS, BRIYUCIATD TUIOmaan Guryp u o0bEMBI TeJ, HaXOAUTh
CKOPOCTM U YCKOpeHMs mpoueccoB. JlaHHas coxaepkaTeinbHas JIMHUS OTKpPbIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHUS MAaTEeMAaTUYECKUX MOJeNell pealbHbIX CHUTYyalluil, HaxXOXIEHUS
HAWTYYIlIero pemieHus] B TPHUKIATHBIX, B TOM YHCIIE COIMAIbHO-DKOHOMHUYECKUX, 3a/lavax.
3HAKOMCTBO C OCHOBAMM MaT€MaTHYECKOr0 aHajlh3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMabHO-JIOTHYECKOT0 U KPEaTUBHOTO MBINIUIEHUS, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKe M HcKyccTBe. OOywaromyecs y3HAIOT O
BBIJIAIOIINXCSI PE3yNbTaTax, IMOJNYYEHHBIX B XOJE Pa3BUTHUS MAaTEMAaTHKH KaK HAyKH, U WX
aBTOpaXx.

CopnepxaTenbHo-MeToANYECKas IMHUS «MHOXeCTBa U JIOTHKA» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOXKECTBEHHbBIE NIPECTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH W MPEUIaraloT Hauboliee YHUBEPCAIBHBIA S3BIK, 00BETUHSIIOMINI
BCE pa3/lenbl MaTeMaTWKH W e€ TPHJIOKEHHH, OHHM CBS3BIBAIOT pPa3HBIE MaTeMaTHYeCKHe
JUCLHMIUIMHBL B eauHoe 1ienoe. [1o3ToMy BaKHO JaTh BO3MOXKHOCTH IIKOJBHHUKY TOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MaTeMaTUKU M HCHOJIb30BaTh €ro Jyis
BBIPKEHUS] CBOMX MBICIICH.

B kypce «AnreOpa m Havara MaTEeMaTHYECKOTO aHAJM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYECKOTr0 MOJICIMPOBAHUS, KOTOPbIE NMPH3BaHBI CPOPMUPOBATH HABBIKM IOCTPOCHUS
MoJieNiell pealIbHBIX CUTYallui, UCCIIEIOBAaHUS 3TUX MOJIENel C MOMOIIbIO anmnapaTa aareopsl u
MaTeMaTHYECKOTO aHaM3a W HWHTEPIPETANU TONYYCHHBIX pe3yabTaTOB. Takue 3aJaHus
BIUIETEHBl B KAXIBI W3 pPa3[elioB MPOTPAMMBI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCTIOJIBb3YeTCs ISl PelIeHHs MPUKIaIHbIX 3a1a4. [Ipy pemennn peanbHbIX TPAKTUYECKUX 3a1a4
yyaliydecss — pa3BUBAIOT  HAOJNIOAATENIbHOCTh,  YMEHHME  HAaXOJIUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3MPOBATH MpPOOJIeMy.
JlesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUs NPUKIAIHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus: BCcexX TeM Kypca «Anredpa 1 Hayala MaTeMaTHYECKOTO aHATTU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3y4enue «Anredpsl 1 HaYaJa MaTeMaTUYecKOro aHajan3ay orseaeHo B 10 kiacce 3
Jaca B HEJIeJI0, | 4ac U3 KOTOPBIX YBEIUYEH 3a CYET yuyeOHOro riana, popMupyemMoro
y4aCTHHKaMHU 00pa30BaTeNbHBIX OTHOIICHUH, U 3 yaca B Hezeno B 11 kiacce,Bcero 3a JiBa roja
0o0yuenust — 204 yaca



PA3JEJ 2. COAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE POOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMH  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pEaIbHOM JKU3HH.

JelicTBuTenpHble uyKciaa. PalvoHalbHble W MppalMOHaNbHbIE uucia. Apudmerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMH yuciamMu. [IpuOmmKkEHHbIe BBIYUCICHNUS, TIPABUIIa OKPYTJICHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUMN.

Crenenpb ¢ nenbiM nokazareneMm. CrannaptHas gopma 3anucH AEHCTBUTEIBHOIO YHUCIA.
Hcnonb3oBanue mnoaxosmeil (GopMbl 3amMcu  JIEHCTBUTENbHBIX 4YHCEN JJI  pPEeLIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEICTaBICHUS JaHHBIX.

Apudmernuecknii KOpeHb HaTypalbHOW cTemeHu. JlefictBus ¢ apudmernaeckumu
KOPHSIMHM HaTypaJbHON CTEIICHHU.

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

YpaBHeHusI M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPE0OpPaA30BaHU.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
(bopMyIIBL.

VYpaBHEeHHE, KOpEeHb YypaBHeHMs. HepaBeHCTBO, pemieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Perenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaNIbHBIX YpPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHrEe ypaBHEHMI U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a7ad U 3ajad W3
pa3INYHbIX 00JIacTe HAYKU U peabHON )KU3HH.

DyHKIUHN U TPaPUKH

@yHK1Ms, criocoos! 3aganus ¢yHkiuu. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

Ob6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas QyHKUMSA C HaTypaJbHBIM M LENbIM MoOKa3zareieMm. EE cBolicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0if CTETICHHU.

TpuroHomerpudeckas OKpPYKHOCTb, OIpPEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUH
YHCJIOBOT'O apryMEHTA.

Hayana matemMaTH4yecKoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJjaHHsl  IOcieqoBaTeabHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEIbHOCTH.

Apudmernueckass U reoMeTpuuecKass mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPHUUYECKON MPOTPECCHH.
®dopmyna CIOXKHBIX IMPOLEHTOB. Mcmonp3oBaHUE NPOrpeccUM AU PELICHHs pealbHbIX 3anad
IIPUKJIAHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrapara [Jis1 OIMCaHHA PCAJIbHBIX IMPOLCCCOB U SIBJ'IGHI/If/'I, npu
pELICHUH 3aj1a4 U3 IPYTUX YIeOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BLIYMCICHHA

Hatypanbnble u nensie uncina. [Ipu3Haky 1e1MMOCTH LIEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3areneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHbIE JOTapHU(MBbI.

YpaBHeHus M HEpaBEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIIUX JIOTApUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PALlMOHAIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUMHEHHBIX ypaBHEHMH. PemieHue NpuKIazHBIX 3a1ad C MOMOLIBIO CUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pPallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMATHYECKHX 3a1ad U
3aJa4 U3 Pa3UYHBIX 00JacTel HAyKU M peabHON JKHU3HU.

DyHKIUHN U TPaPUKH

Oyukuus.  [lepuoguueckue  ynkuuu. IIpoMexXyTkn  MOHOTOHHOCTH — (DYHKIIMH.
Maxkcumymbl 1 MMUHUMYMBI (yHKIuH. HauOonblnee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U TPapUKU.

[ToxazarenbHast u gorapudmuueckas GyHKIUU, UX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A MCCIEAOBAaHHUs MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT NP PEUICHUH 3a/1a4 U3 APYTUX YU€OHBIX MPEIMETOB U PEATbHOM KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepoiBable pyHKIMU. MeTO HHTEPBAIOB /IS pEIIEHUS] HEPABEHCTB.

[TpousBonHas GpyHkiuu. ['eomerpuyueckuii 1 GU3NUECKUN CMBICT POU3BOTHOM.

[TpousBoaHble 31eMeHTapHBIX (GyHKIUH. DopMysbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKLUH.

[TpumeHeHne MPOM3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUsl (YHKIIMN Ha OTPE3Ke.

[IppuMeHeHre NpPOW3BOMHOM ISl HAXOXKJEHHS HAWIY4lIero pPEHIeHUS B NPHUKIAIHBIX
3ajjauax, AJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOT0 (pOpMyJIoi niH rpauKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

WuTterpan, ero reoMeTpudeckuidi M (Qu3MuUecKuil cMbicia. Brelumcienue uHTErpana 1o
dbopmyne Hetorona—JleliOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JOJDKHO OOECIeuMBaTh JIOCTHIKEHHE Ha
yYpOBHE cpelnHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PEe3yNbTAaThl OCBOCHHUS MpPOrpamMMbl yuyeOHOro mpenmMera «MaTemMaTHKa»
XapaKTEepU3YKTCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMM O0ydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCHICKOr0 OOIIEeCTBa, MPEACTABICHUEM O MaTEeMAaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMPOCHI MU Tp.), YMEHHUEM B3aUMOJEHCTBOBATh C COIMAIBHBIMH HHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIIUIMH U HA3HAUCHHEM.

[TaTpruoTHyueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON IPayKIAHCKOM MIEHTUYHOCTH, YBKEHHUS K MPOILLIOMY
U HACTOSIIEMY POCCHUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JOCTH)KCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MAaTEMAaTHYECKOM IIKOJIbI, K WCIOJIb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIa/la B MOCTPOEHUE
YCTOWYHBOTO OyIYIIETO.

DcTeTndecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOLIEHWEM K  MHUPY, BKIIOUYas OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIIeHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM aCTeKTaM Pa3IudyHbIX BUJOB UCKYCCTBA.

®uU3nyeCcKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPHUMEHSATh MaTeMaTHYeCKHEe 3HaHUs B HWHTEpecax
3I0pOBOTO U 0e30macHOro obpa3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO
(3mopoBoe mHTaHUEe, cOATAHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUAX CIIOPTUBHO-03I0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocIUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOUS; UHTEPECOM K pPa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITEeNFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiel mpodeccuu U peaar3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHMIO U
caMo00pa3oBaHUI0 HA MPOTSHKEHWH BCEW JKWM3HMU, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOIHONW M COLMAIBHOM Cpefbl, OCO3HAHUEM



NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTaluueil Ha  MpUMEHEHHE
MaTeMaTUYECKUX 3HAHUM Ul pellIeHMsl 3a7ad B 00JIacTU OKpYXaroUlel cpesbl, IIIaHUPOBaHUS
[IOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOILIEH CPEJIbI.

[{eHHOCTH HAyYHOTO NTO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESITENIbHOCTH, ITANOB €€ pa3BUTUS U 3HAYMMOCTH Ui Pa3BUTUS LMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKM M MAaTE€MaTU4YeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJISATh IHPOEKTHYIO U HCCIENOBATEIbCKYIO JI€ATEIbHOCTh
MHAWBUAYAJIBHO U B TPYIIIIE.

METAINPEAMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MareMaTrukay
XapakTepU3YIOTCS  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y Yalowuxcs (0ceoenue mMemooo8 NO3HAHUSL OKPYIHCAIOUe20 MUpa,
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABIATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUI, OTHOIIEHUN MEXAY MOHATUAMU; (HOPMYIUPOBATH ONPEAETCHUsS TOHSATUM;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(DHUKAIIMN, OCHOBAHUS ISl 0000IIeHUS
¥ CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHAN3a;

® BOCIPHHHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIATEIIbHBIC, SAMHINYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSX W YTBEPXKIACHHSX; MpEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HMCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIFOUEeHUH 110 aHAIIOTUH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHICCKUX YTBEPKIACHHUH (TIPSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaATh Croco0 pemieHus y4eOHOHM 3amgauu (CpaBHHMBAaTh HECKOJIBKO BAapUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASMIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBrle uccnenoBarenbckue AeHCTBUS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATCIIBCKHMH  MHCTPYMEHT  ITO3HAHUS,
dbopMyIHUpoOBaTh BOMPOCH], GUKCUPYIOIIUE TPOTUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK) MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIICIOBAHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEHl MaTeMaTW4ecKoro oOBbeKTa, SBJICHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SBICHUSIMU, MPOIIECCAMHU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHMS U  BBIBOABI IO  pe3yiabTaraM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEIOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U O0OOIICHHIA,

® [IPOrHO3UPOBATh BO3ZMOYKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIBUTATh IPEATIONI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ uapopmarueit:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUIsl pELLIEHNUs 3a]1a4H;

e BpIOMpaTh HHPOPMAIMIO W3 HWCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMALMIO PA3IMUYHBIX BUIOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(QOpPMALMIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAJEKHOCTh HMHMOPMALUU [0 CaMOCTOSTEIbHO CHOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) VHugepcanvhvle KOMMYyHUKAmMuUGHble Oeticmeus, 06ecneuudarom c@hopmuposanHoCmsy

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCH.

Ob6menue:

e BOCIPUHHUMATH U (OPMYIHPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSMH U IEISIMHU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOK TOYKY 3PEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHUS 3a/1a4i, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B X0jie 0OCYXKIEHHsI 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbICKa3bIBaTh UJEH, HAIEJICHHbIE HAa TIOUCK pEIICHHUS;
COIIOCTABJATh CBOM CYXACHUS C CYXICHMSAMU JpPYTrUX YYacCTHUKOB JIMAJOra,
0oOHapyKUBaTh Pa3INyuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyTupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEJCTaBIATH PE3yJbTaThl pEeIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBAHUs, POEKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C y4€TOM 3ajad Npe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U HUCIOJIb30BaTh MPEUMYyLIECTBAa KOMaHAHONW W WHIUBUAYaIbHOW pabOTHI
OpU pelIeHuH Y4YeOHBIX 3a/Jady, NPUHUMATh Ielb COBMECTHOW JeATEelbHOCTH,
IUIAHUPOBATh OPraHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCS, OOCYXKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX Ppopmax paboThl (00Cyx1eHus1, 0OMEH MHEHUMN, «MO3TOBBIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JIeMCTBUS C IPYTHMU YWICHaMU KOMaH/Ibl; OLEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMIA
IPOIYKT IO KPUTEPHUSM, CHOPMYTUPOBAHHBIM YUaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, odecneuugaiom opmuposanue CMvlCi08bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHU.

Camoopranu3zanus:



COCTaBJIATh IJIaH, AJTOPUTM pPELICHMs 3ajadyd, BbIOMpPATh CIOCOO pELIeHUs C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM HH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMHM IIO3HABATEIbHOW pE(PIEKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JNEHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKHM, CAaMOKOHTpPOJIA IIPOLECCa W PE3yJbTaTa PELICHUs MaTeMaTU4YeCKOH
3a/1a4y;

® I[IPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PEILICHUM 3a]a4d, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHWBaTh COOTBETCTBHE pE3yJbTaTa LEIA W YCIOBUSAM, OOBSCHATH TNPHUUYMHBI
JOCTMDKEHUSI WJIM HEIOCTUIKEHHUs pe3yJbTaTOB JEATENIbHOCTH, HAXOJUTh OIINOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenue yuebHOro kypca «Airedpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIM3a» Ha YpPOBHE
cpenHero oduiero o0pa3oBaHUs JTODKHO O0ECIIeurnBaTh JOCTHIKEHUE CIETYIOUIMX IPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BbIYHCICHUA

OnepupoBaTh MOHATHSMH: PaMOHAIBHOE M JEHCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAsI U
JeCSITUUHas APOOb, MPOLEHTHI.

BeimonuATe  apudmerndyeckue ONepalud ¢ pPalUOHAIBHBIMU M J€HCTBUTEIBHBIMU
YHUCIIAMH.

BoinonuaTe nmpuOIMKEHHBIE BBIYMCIEHUS, MCIONb3Ysl IpaBuia OKPYIJIEHMs, [enaTh
IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYMCIICHU.

OnepupoBaTh HOHATHAMM: CTENEHb C LEJIbIM IOKa3aTesleM; cTaHaapTHas (opma 3amnucu
JeMCTBUTENILHOTO YKCIIa, KOPEHb HATYPaJbHOM CTENEHH; HMCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3aMMCH IEUCTBUTENIBHBIX YACEN JJI PELICHUS TPAKTUYECKHX 33]1a4 U NPEJICTABICHUS JaHHBIX.

OnepupoBaTh IMOHATUSAMH: CHHYC, KOCMHYC W TAaHITE€HC IHPOU3BOJBHOIO  YIUIA;
UCIIOJIb30BaTh 3aKMCh MPOM3BOJIBHOIO YIIIa uepe3 oOpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHU.

YpaBHeHHUs M HEpABEHCTBA

OrnepupoBaTh MOHATHUAMU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; LIEJI0€, PALMOHAIIBHOE,
MPPALMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BoemonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX ~ BBIPAXKEHUM W peliaTth
TPUTOHOMETPUYECKUE YPABHEHUS.

BeimonHaTe npeoOpa3oBaHusl LENbIX, PAlMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LEBIX, PALIMOHAIBHBIX U UPPALMOHAILHBIX YPABHEHUI U HEPABCHCTB.

IIpuMeHATH ypaBHEHHUs U HEPABEHCTBA I PELICHUs MAaTeMAaTHUYECKUX 3a7a4 U 3a7a4d U3
pa3IMYHBIX 001aCTe HAYKU U peasIbHOM KHU3HH.



MogenupoBaTh peajgbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATH BBIPAXKEHU,
yYpaBHEHHsI, HEpPaBEHCTBAa 110 YCIOBHIO 3a/lauyd, KCCICI0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuKu

OnepupoBaTb MOHATUAMU: (YHKLUS, CIIOCOOBI 3alaHusl (GYHKLUHU, 00JacTh ONpe/eeHus
¥ MHO>KECTBO 3HAa4eHUH QYHKIUH, rpaduK GyHKINH, B3AUMHO OOpaTHbBIE ()yHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIMH, HYIH (QYHKIUH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKITUN 11 pEIICHUS] YpaBHCHHH.

Crpouth U 4ynuTaTh TpauKu JTUHEHHOW (HYHKIMH, KBAAPATHUHOW (YHKIIMH, CTETICHHOMN
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonb3oBare rpaduku GYHKUMN U1 UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruxX y4yeOHBbIX NPEIMETOB M peallbHOW JKM3HM; BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpecCu.

OnepupoBarh MOHATHIMU: OECKOHEYHO yOBIBAIOIIAasi TEOMETPpHUYECKast IPOTPECCHs], CyMMa
0eCKOHEYHO yObIBaIOLIEH r€OMETPUUECKON TPOrPECCUHU.

3agaBarh 0CIE10BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMM.

Hcnonb30BaTe CBOWCTBA MOCIIENOBATEIBHOCTEH M MPOTPECCHM JUIsl peIleHUs] pealbHbIX
3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoKecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMH: MHOKECTBO, ONEPAI[UH HAJ MHOXKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ui ONMUCAHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX y4eOHBIX TPEIMETOB.

OmnepupoBath MOHATUSIME: ONPEACICHHE, TEOpeMa, CIEJCTBHE, I0Ka3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BIYUCICHUSA

OnepupoBarh MOHATHSAMM: HaTypalbHOE, LEJI0€ YHCIO; HCIOJIb30BaTh IPU3HAKU
JEITMMOCTH LIEJIBIX YUCEI, PA3JIOKCHUE YHUCIIA HA TIPOCTHIE MHOKUTEIU JJI PELICHUS 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PALMOHAJIBHBIM [T0OKA3aTEJIEM.

OnepupoBaTh MOHATUAMHU: JIoTapuM ducia, JeCATUUHbIE U HaTypallbHbIE JIOTaph(MBI.

YpaBHeHHUsI M HEpaABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHHM JJsi TNPeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTelIbHOE YpAaBHEHUE U HEPABEHCTBO;, pEIIATb OCHOBHBIC  THUIIBI
ITOKa3aTeJIbHBIX YPABHEHHI 1 HEPABEHCTB.

BeimonHaTe mpeoOpazoBaHus BBIPAKEHUH, COJEpXKAIIUX Jorapu@mbl; ONEpUpOBATH
HNOHATUSAMM: JIOTapU(MHUUYECKOE YpaBHEHHE W HEPAaBEHCTBO; pELIaTb OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPAaBHEHUN 1 HEPABEHCTB.

Haxoauts pemeHns NpocTeHINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JIMHEHHBIX YPaBHEHUHN U €€ PEIICHUE; UCIIOIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PELICHUS IPAKTUYECKUX 3a4a4.



HaxonuTe penieHus NpocTEUIINX CUCTEM U COBOKYIMHOCTEHM pallMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB.

MonenupoBaTh peajbHbIC CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISTh BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33J]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIETH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DOyHKUUH U rPadpuKu

OnepupoBaTh MOHSATUSMHU: TIEpUOAWYECKas (QYHKIUSA, MPOMEKYTKH MOHOTOHHOCTHU
GyHKIMHM, TOUYKH SKCTpeMyMma (YHKIHMH, HauOoJblllee W HAaUMEHbIlIee 3HaYeHHs (YHKIMU Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX IS Mcce0BaHus QyHKINH, 3a1aHHOM rpaduKom.

OnepupoBarh  MOHATHSAMH:  TpadUKH  TOKA3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPHYSCKHUX (PYHKIMI; N300pakaTh MX HA KOOPJAMHATHOMN IJIOCKOCTH M UCIIOIB30BATh
JUISl pEeLLIEHUs YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TMJIOCKOCTH TpaduKH JUHEHHBIX YpaBHEHUH W
MCIIOJIH30BATh WX JIJISl PEIICHUS CUCTEMbI JIUHEHHBIX YpaBHEHUH.

Hcnons3oBare rpaduku QYHKIMH I UCCICIOBAHMS TPOIECCOB M 3aBHUCHMOCTEH M3
JIPYTUX y4EOHBIX TUCIUILINH.

Hauyana maTemaTnueckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIWS; MPOW3BOAHAS  (YHKIUH;
UCTIOJIB30BaTh T€OMETPUIECCKUNA U (PU3UUECKUI CMBICI MPOU3BOIHON IS peLICHHS 3a/1a4.

HaxoauTh mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIMM, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUH.

Hcnonp30BaTh MPOU3BOJAHYIO JJISi UCCIENOBaHUS (QYHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIIEOBAHMS K TOCTPOEHUIO I'pauKOB.

Hcnonb30BaTh NPOM3BOAHYIO Il HAXOXKACHUS HAWIIYYIIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UATbHO-PKOHOMUYECKHX, 3a/1a4ax.

OrniepupoBaTh MOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh T€OMETPUUECKHI U
¢buznyecKkuil CMbICIT UHTErpaa.

Haxoauth mepBooOpa3Hble 3MeMeHTapHbIX (YHKIHH; BBIYUCIATH WUHTErpal Mo Gopmyne
Hrrotona—Jleitbuumna.

Pemats nmpukiagHeie 3aa4u, B TOM YHCIE COIMATIbHO-DKOHOMUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMHU MaTEMaTHYECKOI0 aHAJIN3a.



PA3JIEJ 3. TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie | IlpakTuuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHokecTBa palMOHAIBHBIX U
1 JICHCTBUTENBHBIX YUCEN. PalnoHabHbIE 14 +4 1
YpaBHEHUS U HEPABEHCTBA
5 Oynknun 1 rpadukn. CTEreHb C MelbiM 6 +4=10
MOKa3aTeiemM
3 ApudmeTrnueckuii KOpeHb N—OW CTETICHH. 18 1
HppanmonanbHple ypaBHEHHS 1 HEPABEHCTBA
4 ®opMyIIbl TPUTOHOMETPHH. 99 +14=36 1 41=2
TpuronomeTpuueckre ypaBHEHUS
5 [TocnenoBaTenbHOCTH M POTPECCUN 5+5=10
6 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3aIIUS 347210 1
3HaHUI
68
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME +34=102 4 +1=5 0




11 KJIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoasubie | IlpakTuueckue
n/n NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
CreneHb ¢ parioHAIEHBIM TIOKA3aTEeIeM.
1 [TokazarenpHas pynkmwms. [TokazarenpHbIe 12 1
YpaBHEHHSI 1 HEPAaBEHCTBA
Jlorapudmuueckast pyHKITUS.
2 Jlorapudmuyeckue ypaBHEHHS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIUU U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEHCTBA
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1
5 WHTerpan n ero npuMeHeHus 9
6 CucTeMbl ypaBHEHHHA 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 18 5
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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