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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma ydueOHOro Kypca «AnredOpa M Hadala MaTeMaTHYECKOTO aHAJIH3a»
6a3zoBoro ypoBHs it oOywaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpeAHEero oO0Iliero odpazoBaHus, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHMM, MPEIbIBIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TPagUIMA POCCHICKOrO oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00€CIICUMBACT OBIAJCHHE
KIIFOYEBBIMU KOMIIETCHLMSMHU, COCTABIISIOIIMMU OCHOBY JUISl CAMOPAa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYIbTYPHOIO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYArOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayama MaTeMaTH4YeCKOTO aHAIHM3a» SIBISETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOTPaMMe CTapIieil IIKOJBI, TTOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEYHBAET
UHCTPYMEHTAJbHYIO 0a3y M HM3y4YCHHs BCEX CECTECTBEHHO-HAYYHBIX KypCOB, a C JApPYyrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKTHOE MBIIUICHHE Yy4YalluXxcs Ha YpPOBHE,
HEOOXOIMMOM JIJIsI OCBOCHHS KYPCOB HH(POPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B
paMKax JAaHHOI'O Kypca ydalluecs OBJIAJICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOW HAYKH,
KOTOpast (GOpMYJIHPYET CBOU JOCTHIKEHHSI B MAaTEMaTHIECKO# (hopme.

Kypc anreOpbl ¥ Haua MaTeMaTHYECKOTO aHAJIM3a 3aKJIaJIbIBAET OCHOBY ISl YCIICIITHOTO
OBJIaJICHUA 3aKOHaMU C];)I/I3I/IKI/I, XHUMHU, 6I/IOJIOFI/II/I, ITIOHUMaHUs1 OCHOBHBIX TCHIIGHIII/Iﬁ 9KOHOMHKHAN
U OOIINECTBEHHOM »W3HU, II03BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IUQPOBBIX U
KOMITBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIOJb30BAaTh UX B MOBCEAHEBHOM XKu3HU. B Toxe
BpeMs OBJIaJIeHUE a0CTPaKTHBIMHU U JIOTUYECKU CTPOTMMM MaTeMaTHUECKUMH KOHCTPYKLIHSMHU
pasBUBACT YMCHUC HaAXOAWUTb 3aKOHOMCPHOCTH, 00OCHOBBIBATL HMCTHHHOCTD YTBCPKIACHUA,
HCIIOJIb30BaTh 0000IlleHne U KOHKPETH3aluio, abCcTparupoBaHWE W aHaJOrHio, (opMHUpYET
KpPEaTUBHOE U KPUTHUECKOE MBIIUICHHE. B Xo/e n3ydeHus anreOpsl U Hadall MaTeMaTU4ecKoro
aHaimu3a B CTaplleil 1IKojie ydaliuecs MOJy4aroT HOBBIM ONBIT PEHICHUs NMPUKIATHBIX 3a1ad,
CaMOCTOSITENIFHOTO ~ TIOCTPOCHUSI ~MaTeMaTHYeCKHMX MOJEJCeH pealbHbIX CHTyalluid U
HHTEpHpETAllM  IMOJTYYCHHBIX peHIeHI/II\/'I, S3HAKOMATCA C TpUMEpaMu MATCMATHYCCKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBIJAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUSAMH U UX aBTOPAMH.

Kypc o06nanaet 3HaunTeIbHBIM BOCITUTATENbHBIM IIOTEHIIUAIOM, KOTOPBIH pearu3yercst Kak
Yyepe3 y4eOHBII MaTepual, ClIoCOOCTBYIONIHMN (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crnenupuky ydeOHOW NeATeNTbHOCTH, TPeOyIomeld CcaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOIOJDKUTEIHLHON KOHIIEHTPAIlMM BHUMAHHUS M OTBETCTBEHHOCTH 3a MOJyYEHHBIH pe3yibTar.

B ocHoBe meronuku oOyueHHs anreOpe M HadajlaM MaTEeMaTUYeCKOro aHalM3a JICXKHUT
JeSTeIbHOCTHBIN PUHIUI O0yYEHUSI.

CrpykTypa Kypca «Anredpa u Hadaja MaTeMaTHYECKOTO aHAIIN3ay» BKITFOUAET CIISAYIOIINE
coJiepKaTelbHO-METOUYecKue JUHUU: «Yucna u BblUMCIHEHUs», «DyHKIUM U TpaduKuy,
«YpaBHEHUS U HepaBeHCTBay», «Hauana MaTeMaTn4yeckoro aHanau3zay, «MHOXECTBA U JIOTHKay.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOANUYCCKUC JIMHUN H3YYarOTCA Ha MPOTSHIKCHUW ABYX JIET
oOy4YeHHsI B CTaplieid IIKOJe, €CTECTBEHHO JOMOJHSS IPYT Apyra M IOCTENEHHO HACHIMAsCh
HOBBIMH TCMAaMH U pa3JicjiaMu. I[aHHBIﬁ KYpC SABJIACTCA MHTCTPATUBHBIM, ITIOCKOJIBKY 06'LC,Z[I/IHSIGT



B cebe coiepKaHue HECKOJIbKUX MaTeMaTHYeCKUX UCIHHIUIMH: anredpa, TPUTOHOMETPHS,
MaTEeMaTHYECKUN aHAJIN3, TEOPHUs MHOXKECTB U Ap. 1o Mepe Toro kak ydamuecs OBIaieBarOT BCE
Oonee IIMPOKUM MaTEeMaTHYECKUM almapaToM, y HHUX IOCIEA0BaTeNbHO (GOpMHUpYeTCs U
COBEPUIEHCTBYETCSI YMEHHE CTPOUTHh MaTEMAaTUYECKYIO MOJIENb PEAJIbHOU CUTyalluu, IPUMEHATh
3HaHUS, TOJYYEHHBIE B Kypce «Airedpa M Hadajsa MaTeMaTHYeCKOTO aHAIM3a», JUIs PELICHUs
CaMOCTOSITENIbHO C(OPMYJIUPOBAHHONM MaTeMaTHYeCKOM 3afaud, a 3aTeM HHTEPIPETHPOBAThH
IIOJIyYEHHBIN PE3yJIbTaT.

CopneprxaTenpHO-MeTOANYECKast TUHUSA «HHca 1 BBIYUCICHUS» 3aBepiIacT (POpMUPOBAHHE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO B OCHOBHOM mIKoie. B
cTapiied mikojge oco0oe BHMMaHHUE yienseTcss (OPMHPOBAHUIO MPOYHBIX BBIYMCIMTEIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX B ceOs MCIIOJIb30BAaHHE Pa3IM4YHBIX (OPM 3alUCH AECHCTBUTEIBHOTO
4ucila, YMEHUE PallMOHAIBHO BBINOJHATh ACHCTBUS C HMMM, JEJIaTh NPUKUIKY, OLEHUBATh
pesynbrar. OOydaromuecs NOIY4Yal0T HAaBBIKA NPUOMIKEHHBIX BBIYUCICHHM, BBITOJHEHUS
JeMCTBUI € 4MCIaMH, 3allMCaHHBIMM B CTaHIApTHOM (hopMe, MCIIOJIb30BAaHUS MaTeMaTHYECKUX
KOHCTAHT, OLICHUBAHMsI YUCIIOBBIX BBIPAKCHUM.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAI3yeTCss Ha MPOTSHKEHUHM BCEro OOY4eHMs B
CTapuieil IIKoJie, IOCKOJIbKY B KaXIOM pas3zesieé IMporpamMMmbl IPEAYCMOTPEHO pELIEHUE
COOTBETCTBYIOLIMX 3a7au. OOyyaromuyecs OBIaIeBalOT pa3IMUHbIMU METOIaMH PEILIEHUS LEbIX,
paLMOHATIBHBIX, UPPALIMOHAIBHBIX, TIOKA3aTENIbHBIX, JOrapU(PMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIIOJB3YIOTCS MPU UCCIEA0BAHUN
(GyHKIMI C IOMOIIbIO MPOU3BOJHOM, PEIIEHWH MPUKIAIHBIX 3a/1ad M 3aJa4 Ha HaXOXKICHHUE
HauOOJIBIINX U HAUMEHbIINX 3HauUeHUH GyHKuuuU. JlaHHas coleprkaTeiabHas JIMHUSA BKJIIOYAeT B
ce0s Takke (POpMUPOBAHUE YMEHUHN BBIIOIHATH pacy€Thl 0 GopMysiaM, peoOpa3oBaHus LENbIX,
PAlMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, @ TAK)KE BBIPAXKECHUI,
coJlepKalluX cTerneHu u Jjorapudmbl. braromaps wusydeHuro anredGpanyeckoro Marepuaia
IPOMCXOIUT AajbHeMIee pa3BUTHE aITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS yJyalluxcs,
(GopMHpYIOTCS HaBBIKUM JEIYKTUBHBIX PpacCyXJIEHHH, pabOThl C CHUMBOJBHBIMH (OpMamuy,
IPEJICTaBICHNs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTEHN B BHJI€ PaBEHCTB UM HEpaBEeHCTB. Airedpa
npearaeT 3G GEeKTUBHbIE MHCTPYMEHTHI JJIs PELICHUS TPAKTUYECKUX M €CTECTBEHHO-HAayYHBIX
3a/1a4, HarIAJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopnepxaTenbHo-MeToAnYecKast TUHUS «DYHKUIMU U TpaduKH» TECHO INEpersieTaercs ¢
JpYTMMHU JIMHUSIMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEJ0BATEIbHOCTD N3YUEHUs
MaTepuaia. M3yueHne cTeneHHoM, moKa3aTeabHoO!, JorapuMUIecKo U TPUTOHOMETPUUECKUX
(GyHKLIUH, UX CBOMCTB M IpaMKOB, UCNOIb30BaHUE (QYHKIMH JUIS PELIeHUs 3a/1ad U3 JIpYrux
y4eOHBIX IPEMETOB U PEeaTbHOM KU3HU TECHO CBA3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U
C pelleHueM ypaBHEHUH U HepaBeHCTB. [Ipu aToM Oosblioe BHUMaHKE yaenseTcs: (GOpMUPOBAHHUIO
YMEHHMsI BBIpaXKaThb (OpMyJaMH 3aBUCUMOCTU MEX]Y Pa3IMUYHbIMHM BEIMYWHAMHU, MCCIIEI0BATh
NOJy4eHHbIe (PYHKIIMH, CTPOUTH UX Tpaguku. MaTepual 3TOi coaepKaTelbHOMN JIMHIY HallelIeH
Ha pa3BUTUE YMEHUH M HaBBIKOB, MO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pa3nu4yHOi (hopMe: aHANUTUYECKOM, rpaduueckoi U cioBecHO. Ero usydyeHnue crnocodbcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O W KOHKPETH3alUH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havana mMaTeMaTnueckoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacuIMpUTh KPYT Kak MaTeMaTHYECKUX, TaK U MPUKIIAJHBIX 33/a4, TOCTYIHbBIX 00y4JaromuMcs, y
KOTOPBIX MOSBISETCS BO3MOKHOCTb MUCCIIEIOBATh U CTPOUTH Ipaduku GyHKIUHN, ONPEAENsiTh UX
HauOOoJIbIIME U HAaUMEHbILNE 3HAYEHUS], BBIYUCIATD IJIOMAAu GUuryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTelbHas JIMHUSA OTKPBIBAET HOBBIE



BO3MO)XHOCTH IIOCTPOEHMSI MAaTEMaTHMUECKUX MOJEIEH pealbHbIX CHUTyallUi, HaXO0)KIEHUs
HAaWIy4llero pelICHHs B NPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMHYECKHX, 3aladax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTHYECKOI'O aHaJIM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOIO,
(opManbHO-JIOTHYECKOT0 M KPEaTUBHOTO MBIIUICHUS, ()OPMHPOBAHUIO YMEHUI pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIIAIOIIUXCS PE3YJIbTaTaX, OJIYYEHHBIX B XO/I€ Pa3BUTHsI MaTEMAaTUKHU KaK HAyKH, U UX aBTOpaXx.

CopnepxaTenbHO-METOANYECKAs TUHUA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIICHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHbIE IIPEICTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJIBHOW MaTEeMAaTHKU W TPEIaraloT Hauboiee YHUBEPCATbHBINA S3bIK, 00BEIUHSIOMUN
BCE paslenbl MAaTeMATHKM M €€ IPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MATEMaTUYECKUE
JUCLMIUINHBL B eauHoe uenoe. 1loatomy BaXXHO 1aTh BO3MOXHOCTH WIKOJBHUKY IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHOM MaTeMAaTHKHM U HCIOJb30BAaTh €ro s
BBIPAKECHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hauasa MaTeMaTUYECKOTO aHaJIM3a» MPUCYTCTBYIOT TAKKE OCHOBBI
MaTeMaTHYeCKOro MOJICIMPOBAHUS, KOTOpbIE NMPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoOJIeJIel peallbHbIX CUTYallUi, UCCIIEJOBAHMSI 3TUX MOJEJIEH ¢ IOMOIIBIO amnmnapara aaredpsl u
MaTeMaTUYeCKOr0 aHajliu3a M MHTEPHpPETAaluy IOJy4YeHHBIX pe3yibTaToB. Takue 3agaHus
BIJIETEHBl B Ka&XIbli M3 Pa3feiioB IIPOrpaMMbl, IOCKOJIBKY BEChb MaTepual Kypca LIMPOKO
WCIIOJIB3YETCS U1 pEeLICHUs IPUKIAIHBIX 3a1ad. [Ipu penienny peanbHbIX IPAKTUYECKUX 3a1ad
yyaliecs: — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAXOOUThb  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATH MpoOJIEMYy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PELICHUs MNPUKIATHBIX 337ad OpraHu3yeTrcs B
npoliecce U3y4eHus BcexX TeM Kypca «AnreOpa 1 Hauajla MaTeMaTHYECKOro aHaIu3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM I1aHe Ha W3ydeHue Kypca areOpbl M Hayaja MaTeMaTUYecKoro aHajan3a Ha 6a30BOM

ypoOBHE OoTBOJIUTCA 2 Yaca B Henento B 10 kmacce u 3 waca B Hezenmo B 11 kimacce, Bcero 3a iBa
roja ooyuenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Parnmonanbubie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu.  Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pELICHUs
IIPUKIIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciIel 3HAHUHI U pealbHOM JKU3HH.

JleiicTBuTenpHbIe YKcna. PalmoHanbHBIE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmKkEHHbIe BRIYUCICHUS, TIPAaBUIa OKPYTIICHHUS,
IIPUKUKA U OLICHKA PE3YyJIbTaTa BEIYACICHUM.

Crenenp ¢ nenbiM nokasateneMm. CranpapTHas Gopma 3anucH ASHCTBUTEIBHOIO YHUCIA.
Hcnonp3oBanue moaxoismedl (GopMbl 3amucH  JICHCTBUTENBHBIX YHCEN IS PEHICHUs
IIPAaKTUYECKMX 3a/1a4 U IPECTaBICHUS JaHHBIX.

Apudmerndeckuil KopeHb HaTypalbHOW cTemeHu. JledcTBus ¢ apudmMeTuyecKkuMu
KOPHSIMHM HAaTypaJbHOW CTEIICHH.

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

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpazoBaHre TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIIBL.

YpaBHeHUE, KOpeHb ypaBHEHUS. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo1 HHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAlMOHANIBHBIX YPaBHEHHUH U HEPAaBEHCTB.

Pemrenne nppanimoOHaNIBHBIX YPaBHEHNUN U HEPaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHMI U HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3aJ1ay U 3a1ay U3
pa3InYHbIX 00JIacTe HAyKU U peabHON KU3HH.

DyHKIUHN U TPaPUKH

@yHK1M, criocoOsl 3ananus GyHkiun. ['paduk ynkunu. Bzaumuo o6patHbie pyHKINU.

OO6nacTp omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢pyHkuuu. Hymu ¢ynkuuu. ITpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHast QyHKIMSI ¢ HaTypajdbHBIM W IENbIM moka3areneMm. EE cBoiicTBa u rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

TpuroHomerpudeckas OKpPYKHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (YHKIUI
YHCIIOBOI'O apryMEHTA.

Hayana maTemMaTHuecKkoro aHajaimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHHsl  IociiefoBaTreabHOCTe.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud.  beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH MeOMETPUYECKON IMPOrpecCHH.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonp30BaHME MPOrpeccuu Ui PEIICHMS PEeabHBIX 3a4ad
IIPUKJIAJHOTO XapaKTepa.

MHo:xecTBa 4 JIOTHKA



MHokecTBO, onepanuu Haj MHoxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara AJid ONHMCaHWsA PCAJIbHBIX ITPOLCCCOB U $IBJICHI/II\/JI, npu
pELICHUH 33/1a4 U3 APYTUX YUeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia 1 BBIYUCJICHUSA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LIEIBbIX YUCE.

Crenens ¢ pallMOHAIBHBIM Noka3aresieM. CBOMCTBA CTEICHHU.

Jlorapudm umcna. JlecaTHUHbIE U HATYypaJIbHBIC JIOTAPH(PMBI.

YpaBHeHus1 1 HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(PMBI.

[TpeoOpa3zoBaHne BbIpaXEHU, COEPIKALUX CTENEHH C pallMOHAIbHBIM IIOKa3aTEJIEM.

[TprMephl TPUTOHOMETPUUECKUX HEPABEHCTB.

IToxazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHMH. PelieHue npukiaaiHbIX 3a/ad C MOMOLIbIO CHUCTEMBbI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHHUI U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHMYECKHUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUHN U IpaGUKH

Oynkuus. Ilepuonnueckue  QyHkuuu. IIpomMexyTku  MOHOTOHHOCTH  (YHKIHH.
Makcumymbl 1 MUHUMYMBI (yHKuM. HauOonbinee M HauMeHbIllee 3HaueHUE (DYHKIUH Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKH.

[Toka3zarenbHas u orapudpmMudeckas GyHKIUU, X CBOHCTBA U Tpa(UKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 1711 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnons3zoBanue rpadukoB (QYHKIUN AJisi MCCIIENOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

HenpepsbiBable QpyHKIIMN. MeTOA HHTEPBAIOB JJIs pEIlIeHUs] HEPABEHCTB.

[TpousBoanas ¢pyHkiuu. ['eomerpuueckuit U GU3NUECKUN CMBICT TPOU3BOIHOM.

[TpousBoaHble 31eMEeHTapHBIX (GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOJHOW CYMMBI,
MPOM3BEACHUS M YACTHOTO (DYHKIIUH.

[TpuMeHeHne MPOU3BOAHOM K UCCIET0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHre HaubobIIero 1 HaMMEHbIIEro 3Ha4eHNsl PYHKIIMK Ha OTPE3Ke.

[IpumeHeHrne NPOU3BOMHON Al HAXOXKACHHUS HAWIY4IIET0 pEeUIeHHs B MPHUKIaJHbIX
3ajaydax, s ONpeaesieH|s] CKOPOCTH MpoIiecca, 3aJaHHOTro (OpMYIIoi Uit rpaduKkoMm.

[TepBooOpaznas. Tabmauia nepBooOpa3HbIX.

WuTerpan, ero reomeTpuyeckuil M (uU3MYecKuil cmbici. Bblumcienune uHTErpanga 1o
dbopmyne Hetorona—JleniOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro mnpeamera «MaTemaTukay JOJDKHO 00OeCredHMBaTh JOCTHIKCHHE HA
YpOBHE cpenHero ooimero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METallpeIMETHBIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEePU3YIOTCA:

I'paxkjaHCKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOyYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOTO OOIIEeCcTBa, MPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpOLEayp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’kJaHCKON UACHTUYHOCTH, YBAXKEHHUS K POLLIIOMY U
HACTOALIEMY POCCUHCKON MaTEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM K JIOCTH)KEHUSIM POCCUNCKUX
MaTE€MaTUKOB U POCCUIICKOM MaTeMaTHUYECKOW LIKOJIbI, K MCIOJIb30BAHUIO 3TUX JOCTHXKEHHI B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

J1lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEICHHUS, CBA3AHHOIO C NMPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HayKH M JEATEIBHOCTBIO YYEHOIO; OCO3HAHHUEM JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYMUBOTO OYAYIIETO.

DcTeTH4EeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTeMaTUYeCKUM acleKTaM pa3JInyHbIX BUJOB UCKYCCTBA.

PuU3nYECcKOe BOCIIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe muTaHUEe, cOaJaHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, PEryJspHas (pusmdeckas
AKTUBHOCTH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATENBHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodheccuOHATBHOM JEsITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei npodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM000pa30BaHuIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
SKOHOMHYECKHMX ITPOLIECCOB HA COCTOSIHUE NIPHUPOAHOW W COLUAIBHOM Cpelbl, OCO3HAHHEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUeHTalued Ha  I[pUMEHEHHE



MaTeMaTUYeCKUX 3HAHUN Uil pelieHusl 3a7iad B 00JIacTU OKpYXKalouleil cpespl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKHU U MAaTEMAaTHYECKOMN KyIbTYpOil Kak CPEJCTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JESITeIbHOCTh UHIUBUAYATbHO
U B TpYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MetanpeameTHble pe3yiabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeameta «MaTemaThka
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 obyyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIIBISATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKU MATEMaTHYCCKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACNCHUSI MOHATHUMH;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
U CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3a;

® BOCIPHHHMATH, (OPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSX; MpeaaraTb KPUTEPHH JUISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUEeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpATh CHoco0 perieHus y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIONpaTh HanOoJIee TOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

BbazoBble uccrnenoBarenbcKkue JeCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICMOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpOBaTh BOIPOCHI, PUKCUPYIOITNE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOK IO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBaHUE TIO0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



® CaMOCTOATENbHO  (OpMyIHpOBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pabora ¢ uapopmarueit:

e BBUIBIATH AePUUIMTH HHPOPMALIUK, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(OPMAILUIO, MpEACTaBIATh €€ B  pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Ob6menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIECHHUS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe O0CYX/IEHUS 33]]aBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOM TEMBI, IPOOIEMBI,
pelmaemMoi 3a/1a4n, BICKa3bIBaTh UJICH, HALIEJICHHBIC Ha TOUCK PEUICHHUST; COMTOCTABISTh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIHX YYaCTHUKOB JTMasiora, 0OHapyKUBATh pa3Indne
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opMymupoBaTh pa3HOIIACHs, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4E€TOM 3a7ad IMPE3CHTAIUN U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCTIOJIH30BATH MPEUMYIECTBA KOMAHIHON U HHMBHIyaTbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TJIAHUPOBATh
OpraHu3allMi0 COBMECTHOM paloOThl, pacmpenenirTh BHIbI paboT, JOroBapUBaTHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

e y4yacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyKaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHI M KOOPAHMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH WIEHAMH KOMAaH[bl; OIIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOIIUI MPOAYKT
10 KpUTEPHSIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue cmvlcio8bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:

COCTABIIATH IJIaH, AJTOPUTM pELICHHs 3a7aud, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI peIIeHUH ¢ y4ETOM HOBOM MH(POPMAIIHUH.

CaMOKOHTpOIIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX PE3yNbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHMM 33Jaud, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJNbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yyeOHOro Kypca «Anredpa ¥ Hadanga MaTeMaTHMYECKOrO aHajIM3a» Ha YPOBHE
cpenHero oduiero o0pa3oBaHuUs TOJDKHO 0OecTeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh MOHATHSAMH: PAIMOHATBHOE M JEHCTBUTEIHHOE YHMCIIO, OOBIKHOBEHHAS U
JecsTHYHAs APOOb, MPOLIEHTHI.

BrImonHATh apudMeTnieckue onepanny ¢ paliioHATbHBIMU U JICHCTBUTEILHBIMU YHCIIAMH.

BoinonuaTe nmpuOAMKEHHBIE BBIYMCIEHUS, MCIONb3Ys IpaBuia OKPYIJIEHMsS, [eNaTh
IPUKUAKY U OLIEHKY pe3yJIbTaTa BbIYMCICHUM.

OnepupoBaTh HMOHATHSAMMU: CTENEHb C IEJIBIM IOKa3aTeneM; cTaHAapTHas (Gopma 3amnucu
JEHCTBUTENBHOTO YMCiIa, KOPEHb HAaTYpaJIbHOM CTENEHM; MCIOJIb30BaTh MOAXOASIIYI0 (hopMy
3anyucy JEHCTBUTENBHBIX YHUCEN JUIsl pEIICHUs MPaKTUYECKUX 33]1a4 U MIPEJICTaBICHNS JaHHbBIX.

OnepupoBaTh NOHATHAMU: CUHYC, KOCUHYC U TAHT€HC IIPOU3BOJIBHOTO YIJIA; UCIOJIb30BATh
3aMuch MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHusI U HepaBEeHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
MPPaLMOHAIIbLHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHUE;

BomonHATe  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX  BBIPAKEHUH W pemiarh
TPUTOHOMETPHYECKHUE YPABHEHUS.

BrimonHaTe npeoOpa3oBaHMsl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
pelaTh OCHOBHBIE TUIIBI LIENBIX, PALIMOHAIBHBIX U UPPALIMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

ITpuMeHsTh ypaBHEHMsI U HEPABEHCTBA JUISl PELICHHUS MaTeMaTUYeCKUX 3a/1ad U 3a1ad U3
pa3INyYHbIX 00JacTel HayKH U peabHOM KU3HU.

MonenvpoBaTh pealbHbIE CHUTYyallMd Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 33Ja4yM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh NOHATHAMU: QYHKIIHS, CTIOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeTIeHUS U
MHOXECTBO 3HaUeHHUI (PyHKIMH, TpapuK QyHKIIH, B3aUMHO 00paTHbIEC (YyHKIINH.

OnepupoBaTh NOHATHIMHU: YETHOCTh M HEUETHOCTD PYHKIIUH, HYJIN (DYHKIIUH, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKITUN A1 pEIICHUS] ypaBHCHHH.



Ctpouth W yuTaTh Tpa@uKu JTUHEHHON (YHKIIMH, KBaJIpaTUIHOW (PYHKIIMU, CTEMEHHOMN
(YHKINU C LENBIM ITOKa3aTeNIeM.

Hcnonw3oBate rpaduku GyHKIUN IS MCCIEIOBAHUS IMPOILIECCOB M 3aBHCUMOCTEH TpHU
pellleHnn 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U pPeajbHOW XKU3HU; BBIpaXaTh (opMyliaMu
3aBUCUMOCTH MEX1Y BEITUYMHAMU.

Hauvana maTemMaTnueckoro aHajamsa

OnepupoBaTh MOHATUSMH: IOCIENIOBATEIBHOCTh, apu(pMETHUYECKass U TEeOMETpPHUYECKas
IIPOTPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIIasi FeOMETpUYECcKas Mporpeccus, cymma
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUYECKOI MPOTPECCHH.

3aaBaTh OCIEA0BATENbHOCTH PA3JIMYHBIMU CIIOCOOAMHU.

Hcrnonb30BaThk CBOMCTBA IMOCIENI0BATEIBHOCTEN M MPOTPECCU IS PEUIEHUS pealbHBIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXECTBO, ONI€pPAIMH HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JUisl ONMCaHUs PEAIbHBIX MPOLECCOB
U SIBJICHU, IPU PEIICHUU 3a1a4 U3 JPYTUX Y4EOHBIX MMPEIMETOB.

OnepupoBaTh NOHATUSMU: OINIPEAEICHUE, TEOPEMA, CIEACTBUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucoa U BIYUCIEHUSA

OnepupoBaTb MNOHATHSIMM: HATypaJlbHOE, L€JI0€ YHUCIO; MCIONb30BaTh IPU3HAKU
JIETMMOCTH LIeJIBIX YUCEN, Pa3JIOKEHUE YHUCIIa HA IPOCThIE MHOKUTEIH JJI PELICHUS 3a]1a4.

OnepupoBaTh NOHIATHEM: CTETIEHb C PallUOHAJIBLHBIM ITOKA3aTEJIEM.

OrniepupoBaTh NOHIATHAMU: JorapudM YHUCIIa, JECATUIHBIC U HATYPATbHBIE JIOTApU(PMBI.

YpaBHeHusI U HepaBeHCTBA

[IpumeHsTh CBOWCTBA CTEMEHH s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHSATUSMHU: NT0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI MOKA3aTEIbHBIX
YpaBHEHUHN U HEPABEHCTB.

BoinonHATe mpeoOpa3oBaHMs BBIPAXKEHUH, COJEpKAIIMX JIOrapu(Mbl; ONEpUPOBATH
MOHATUSIMH: JIoTapuPMHUUECKOE YpaBHEHHE W HEPaBEHCTBO; pellaTh OCHOBHBIE THIIBI
norapupMUUECKUX YpaBHEHHM U HEPABEHCTB.

Haxonuth pernieHust mpoCTeUINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX ypaBHEHUHN U €€ pelIeHue; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JIJIsl PEIICHUs] MPAKTUUYECKUX 3aad.

Haxoauts pemieHuss npocTemnX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPAaBHEHUU U
HEPaBEHCTB.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE ainreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33J]a4M, UCCIIEI0BATh TOCTPOEHHBIE MOJIENH C
MCIIOJIb30BaHUEM armapaTa anreOpsbl.

DyHKIUHN U TPaQUKH

OnepupoBaTh TOHATHSAMHU: TepuoaAnYecKkas QYHKIHS, TMTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMH, TOYKH JKCTpeMyma (YHKIIMH, HauOoJblllee W HAUMEHbIIee 3HaYeHUS (YHKIUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX ISl HCCTIE0BaHUs (DYHKITNH, 3aIaHHON rpaduKoMm.

OnepupoBaTh  MOHATHSAMHU:  TpadWKd  TIOKa3aTeNbHOW,  JorapupMUUecKOd U
TPUTOHOMETPHUECKUX (PYHKUMN; N300pakaTh UX Ha KOOPJUHATHON IJIOCKOCTH M MCIOJIb30BaTh
JUISl pELLICHUs YPABHEHU U HEPABEHCTB.



N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JIMHCHHBIX ypaBHECHUH U
MCIIOJIb30BaTh UX VISl PEILICHUSI CUCTEMBI JIMHEWHBIX YPaBHEHUH.

Hcnonb3oBate Tpapuku (QyHKUUN A7 MCCIEIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX y4EOHBIX TUCIUILINH.

Hayana maTremMaTH4yecKkoro aHajaimsa

OnepupoBaTh NOHATUSAMHE: HENPEpbIBHAS (YHKINS; TPOU3BOIHAS (DYHKIIMH; UCTIOIb30BATh
reOMETPUYECKUH 1 (PU3MUECKHI CMBICI TPOU3BOIHOM [T PELICHHS 3a/1au.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (PYHKIMHA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO (PYHKIIMIA.

Hcnonp30BaTh MNPOM3BOAHYIO ISl HCCienoBaHMSA (YHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThI UCCIECIOBAHMS K TIOCTPOCHHUIO IPa(HKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ui HAXOXKACHUS HAWIIYYILEro PELIECHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COI[UAIbHO-KOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: NEpPBOOOpa3Has W HUHTErpall; MOHMMATh I€OMETPUUECKUH U
(buznyecKuil CMbICI UHTErpaa.

Haxoauts nmepBooOpa3Hble 3JIeMEeHTapHbIX (YHKIUH; BBIYUCISATH UHTErpai mo dopMmyiie
Herorona—Jleliouuma.

Pemate mpukiagHble 3324, B TOM YHCIIE COIMAIBHO-IPKOHOMHUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHUECKOI0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3jaesioB
U TeM MPOrpaMMbl

MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIbHBIX
yuces. PanimoHanbHble ypaBHEHUS U
HEpPaBEHCTBA

Oyukuun U rpaduku. CTeneHs ¢ HelbM
mokKasarelieM

ApudpmeTnueckuii KOpeHb N—OW CTENEeHH.
HppaunoHaibHble ypaBHEHNS U HEPABEHCTBA

@OopMyIIBI TPUTOHOMETPHH.
Tpuronomerpuyeckre ypaBHEHHUs

IlocnenoBaTeabHOCTH U nporpeccnu

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HAaHUH

OBHIEE KOJIMYECTBO YACOB 110 NIPOT'PAMME

DJ1eKTPOHHBIE
(uudposbie)
KoaudecTBO 9acoB o0pa3oBaTeJIbHbIE
pecypcsbl
KoHTpoJbHbIE I[IpakTHyeckue
Bcero
padoThbl padoThbl

14 1
6

18 1
22 1
5

3 1
68 4



11 KJIACC

~N o o b~

Ne HaumenoBanue pa3neioB
n/n H TeM MPOrpaMMbl

CreneHs ¢ palluOHATBHBIM ITOKAa3aTEJIEM.
[TokazarenpHast pynkmus. [TokazarenpHbIC
YpaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIIHUSA.
Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA

Tpuronomerpuyeckue GYHKIIUH U UX
rpaduxu. TpuroHomerprueckue HepaBeHCTBA

IIpousBoaHas. IIpumenenne npou3BogHON
WHTerpai u ero npuMeHeHus

CucreMsl ypaBHeHUI

Harypanbnsle u niensie yucna

[ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIUs
3HAHUHU

OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME

Bcero

12

12

24

12

18

102

KoaudecTBO 4acoB

KonTpoabHbIe
padoTsI

IIpakTH4yeckue
padoTsI

DJ1eKTPOHHBIE
(uudposbIe)
odpa3oBaTebHbIE

pecypcsbl



HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
No KosmnuecTBo yacos
H/;I Tema ypoka Beero KonTpoabusie  IIpakTuyeckue
padoThI padoThI
MHoKecTBa pallHOHAJIBHBIX U IeCTBUTEIbHBIX YHCEJI.
PannoHa/ibHbIe ypAaBHEHHS U HepaBeHCTBA - 14 yacoB
1 MHO)K@CTBO, OoIIepanr HaaQ MHOXKXCCTBaAMU. 1

Huarpammel Ditnepa—Benna

Pammonanpuseie uncina. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOH, IPOLICHTHI, 0ECKOHEUHBIE 1
MEPUONYECKHE 1podU

Apudmerndeckue onepaniy ¢ pauoHaAITbHBIMA
3 qHcIaMy, TpeoOpa3oBaHMs YUCIOBBIX 1
BBIPa)KCHUI

[TpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUs

4 MIPUKJIAHBIX 33/1a4 U3 Pa3IU4YHbIX OTpaACiei 1
3HaHUH U PEAIbHON KU3HU
[TpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUs

5 MIPUKJIAHBIX 33/1a4 U3 Pa3IU4YHbIX OTpaACiei 1
3HaHUH U PEaIbHON KU3HU

6 JlenicTBUTENBHBIE Yncia. PannonanbHble U 1
HMpPALMOHAIIBHBIE YHCIIA

7 ApudmeTrrueckue ornepaum ¢ 1
JNENCTBUTEIIbHBIMU YUCIIAMU
[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA

8 OKpYTJIEHHs], IPUKKIKA U OIIEHKA pe3yJbTara 1
BBIYMCIICHUI

9 ToxaecTBa ¥ TOXKISCTBCHHbBIC Hp606pa3OBaHI/IH 1

Jara
U3y4eHust

DJIeKTPOHHBIE
uudpoBbie
odpa3oBaTeJbHbIE

pecypcest



10
11
12

13

14

15

16

17
18

19

20

21
22

23

24

VYpaBHeHHE, KOPEHb YPAaBHEHUS
HepaBeHnctBo, pemieHne HepaBeHCTBA
Mertoa nHTEpBaAIOB

Pemenue nenbix 1 JpoOHO-PAIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

KonTtpouabnasi pabora no teme "MHokecTBa

PALMOHAJIBHBIX H 1eICTBUTEJIBLHBIX YHCeJI.
PanmonanbHble ypaBHeHHS U HEPaBeHCTB'

@Oyukuuu ¥ rpaguxu. CTeneHb ¢ HeJIbIM I0Ka3aTe1eM — 6 yacos

Oynk1ws, criocoObl 3ananus GyHkuu. BzanMuo
oOpaTHbIe PYHKIUU
I'paduk yakauu. O6IACT ONIPEICTCHUS |

MHO>KeCTBO 3HaueHUu pyHKuuu. Hynu
¢yskun. [IpoMexxyTKH 3HAKOIIOCTOSTHCTBA

UYErHble U HEYETHBIE PYHKINH

Crenens ¢ nensiM nokasaresneM. CTangapTHast
(dhopma 3anucu JeHCTBUTEILHOTO YHCIIa
Hcnonb3oBanue noaxoasmien Gopmbl 3alIucu
JeMCTBUTENBHBIX YUCEN JUISl PeLICHUS
MPAaKTUYECKUX 33/1a4 U IPEACTABICHUS JaHHBIX

CrenenHast GyHKLUS C HATYPaJIbHBIM U LIEJIBIM
nokazaresnem. E€ cBolicTBa u rpaduk

Apudmernyeckuili KOpeHb N—oi crenenu. UppauunonaabHble ypaBHeHHs U HepaBeHCTBa — 18 yacoB

ApudmeTrueckuil KOpeHb HaTypalbHON CTETIEHU
ApudmeTnueckuil KOpeHb HaTypalbHOU CTEEHH

CgoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOM CTENEHU
CaoiicTBa apu(MeTHIECKOTO KOPHS
HaTypaJbHOW CTENEHU

1

1

1
1



25

26

27

28

29

30

31

32

33

34

35

36
37

38

39

CaoiicTBa apu(PMETHICCKOTO KOPHS 1
HATypaJbHOW CTENEHU

JleiicTBusI ¢ apuMETHUESCKUMU KOPHSIMH 1
N—oii cTeneHu

JleiicTBus ¢ apuMEeTUUESCKUMHU KOPHSIMU 1
N—Ol CTeNneHn

JleiicTBusI ¢ apuMETHUESCKUMU KOPHSIMH 1
N—OM CTeNeHU

JleiicTBust ¢ apu)METUUECKUMU KOPHIMH 1
N—Ol CTeNeHn

JleiicTBust ¢ apu)METUUECKUMU KOPHIMH 1
N—Ol CTeneHn

Pemenue nppanroHanbHbIX YpaBHEHHI 1
Y HEPaBEHCTB

Pelrenue nppalioHanbHbIX YpaBHEHUN 1
Y HEPaBEHCTB

Pemenue nppanroHanbHbIX YpaBHEHUI 1
Y HEPAaBEHCTB

Pemenue nppannoHanbHbIX ypaBHEHUI 1
Y HEPaBEHCTB

Pemenue nppanroHanbHbIX ypaBHEHUI 1
Y HEPaBEHCTB

CBoiicTBa u rpaduk KOpHs N-0if cTenenn 1
CaoiicTBa u rpaduk KOpHS N-0if cTeneHn 1

KonTtpoabnas pabora no reme

"Apupmerndeckuii KOpeHb N—0ii CTENEHH. 1 1
HppanuonajbHbie ypaBHEHUS H

HepaBeHcTBa'

®opMyJibl TPUTOHOMETPHHU. TPUroHOMeETPpHUYECKHE YPaBHeHUA — 22 yaca

CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO 1
aprymeHTa



40

41

42

43

44

45
46
47
48

49

50

51

52

53

54
55
56

CuHyc, KOCHHYC ¥ TaHT'€HC YUCIIOBOTO
aprymMeHra

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHUCJIOBOT'O apryMEeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

orpezieNieHue TPUTOHOMETPUIECKUX (HYHKIIUH

YHUCJIOBOI'O apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

orpejeNieHue TPUTOHOMETPUYECKHUX (DYHKIUI

YKCJIOBOT'O apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OCHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI

[IpeobOpazoBanme TPUTOHOMETPUIECKUX
BBIPAKECHUI

[IpeobOpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPA)KCHU I

[IpeobpazoBaHre TPUTOHOMETPHUUECKHUX
BBIPAKECHUIN

IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHU I

PelreHne TpUroHOMETPUYECKUX YPaBHEHUU
Pemrenne TpuroHoMeTpu4ECKUX YpaBHEHUN

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI

s



57 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUU 1
58 PemreHne TpUroHOMETpUYECKUX YPaBHEHUU 1
59 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 1

KonTposbHasi padora no teme " @opmy.Jibl
60 TPUTrOHOMeTpUH. Tpuronomerpudeckune 1 1
ypaBHeHus"

IHoc/ienoBaTeIbHOCTH M MPOIPECCHH — S 4aCOB

I[Toce0BaTENBLHOCTH, CIIOCOOBI 3aaHus

61 HOCIIEI0BATENLHOCTEH. MOHOTOHHEIE 1
T0CJIEIOBATENLHOCTH
Apudmerndeckas 1 reoMeTpuIecKas

62 nporpeccun. Micronb30BaHue IPOrpeccu s 1
pELIEHHs PeabHBIX 33124 TIPUKJIAHOTO
Xapakrepa
BeckoHeuHO yObIBatOIas reOMETPHYECKast

63 nporpeccus. CyMma O€CKOHEUHO yObIBaroIIen 1
reOMETPUYECKOI TIPOrpeccuu

64 @opMyia CII0KHBIX IIPOLIEHTOB 1

65 dopmyIia CI0KHBIX TPOLEHTOB 1

IToBTOpEHME, 00001IEHHE, CHCTEMATH3ALMS 3HAHUIA — 3 yaca

O060061eHne, cucTeMaTU3alus 3HaHUH| 3a Kype

66 anreOphI U HaYaJl MaTeMaTHYecKoro ananusa 10 1
Kiacca
67 Hrorosasi koHTpOJIBLHAsSI padoTa 1 1

O06o0011eHne, cucTeMaTu3alus 3HaHUK 3a Kypc
68 anreOphl ¥ Hayal MaTEMaTUYECKOro anammsa 10 1
KJacca

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 4



11 KJIACC

Ne
n/
n

13

Tema ypoka

Crenenb ¢ pPanuoOHAJbHBIM IIOKa3aTeJIEM. Iloxa3zareabHas {l)yHK]_lI/ISI.
IToxka3aTebHbBIE YPAaBHCHHUSA U HEPABCHCTBA — 12 yacoB

CreneHsp ¢ paliMOHaJIbHBIM [10KA3aTEIEM
CBolicTBa CTENEHU

[IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX
panrOHAIbHBIC CTCIICHH

[Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALTIX
palMoHaIbHBIE CTEIICHU

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX
paloHaIbHbIE CTENEHH

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA
Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA
IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA
Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

IlokazaTenbHBIC YpaBHCHUA U HEPABCHCTBA

[TokazarenbHast pyHKLMS, €€ cBOWCTBA U TpaduK

KonTtpoabsnas padora no reme "Crenens ¢
PAlMOHAJILHBIM II0KA3aTesIeM.

IHokazarenbHas ¢pynkuus. IloxkazarenbHble

YPABHEHUs M HepaBeHcTBa'

Bcero

1
1

e

KoanuyecTBo 4acoB

KonTpoabHbie IMpakTHyeckne

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTeJIbHbIE

pecypchbl

Jlorapupmuueckas pynkuus. Jlorapudgmudeckue ypaBHeHUus1 1 HepaBeHCTBA — 12 yacoB

Jlorapudm yucna

1



14

15

16

17

18

19
20
21
22

23

24

25

26

27

28

29

JlecATUYHBIE U HaTypaJIbHBIE JTOTapH (MBI

[TpeoOpa3oBanue BEIpaKCHNH, COEPIKAIINX
norapupmbl

[TpeoOpa3oBanue BEIpaKCHUH, COAEPIKAIINX
norapupmbl

[IpeoOpa3oBaHue BEIpAKEHH, COIEPIKALITIX
sorapudmpl

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapu@msl

Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapugmuueckue ypaBHEHHs 1 HEpaBEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA

Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk

KonTtpoabsnas pabora no reme
"Jlorapupmuueckasi pyHkums.
Jlorapugmnyeckue ypaBHeHHS U
HepaBeHcTBa'"

Tpuronomerpuyeckue pyHkuuu u ux rpagpuxku. TpuronomerpuyecKkue HepaBeHcTBa — 9 yacos

Tpuronomerpuyeckue QyHKIINU, UX CBONCTBA U
rpaduxu

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduxu

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U
rpaduxu

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

e

1



30
31
32

33

34
35
36
37
38

39

40

41
42

43

44

45

46

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

KonTposbHasi padora no reme
"Tpuronomerpuyeckue GyHKIUMH U UX
rpa¢uxu. Tpuronomerpuyeckue
HepaBeHcTBa'"

IpousBoanasn. [lpumenenne npousBoaHou — 24 yaca

HenpepoiBable pyHKIINT

MeToa HHTEpBAJIOB JIJIsl pEIICHHUS] HEPABEHCTB
Mero MHTEpBAJIOB ISl PEILICHNS] HEPABEHCTB
[TpousBonHas GyHKIUU

[TpousBonHas GyHKIUU

I'eomeTpuueckuii 1 GU3NYECKUIN CMBICI
MIPOU3BOIHOMN

I'eomerpuueckuil U pu3NIECKUN CMBICI
MIPOU3BOIHOMN

[Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN
ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKIUI
[Ipon3BoiHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO
byHKIUH

[Ipon3BoiHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO
byHKIUH

IIpon3BoHast CyMMBI, TPOU3BEACHHUS, YACTHOTO
byHKIHIT

[IpumeHneHne mporu3BOIHON K HCCIIET0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB U SKCTPEMYMBI

1

e



47

48

49

50

51

52

53

54

55

56

57

58
59

60

61

IIpumeHneHne MPONU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

[IpumeneHne mponu3BOIHON K UCCIIEI0BAHUIO
(GyHKIIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMmeHeHne TPONU3BOJHON K HCCIIEI0OBAHUIO
(GyHKIMH HAa MOHOTOHHOCTB M SKCTPEMYMBI

HaXO)KI[GHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO
3HAa4YCHUA (1)YHKI_II/II/I Ha OTPE3KE

HaxoxxaeHure HanOoJIbIIero 1 HAUMEHbIIETO
3Ha4eHUs1 QYHKIUU HAa OTPE3KE

HaxoxxaeHune HarOoJIbIIero 1 HAMMEHbIIETo
3Ha4eHUs1 QYHKIUU HAa OTPE3KE

HaXO)KIleHI/Ie HauOO0JILIIECr0 1 HAMMEHBIIIETO
3HAa4YCHUA (1)YHKI_II/II/I Ha OTPE3KE

Haxoxxaenure HanOoJIbIIero 1 HAMMEHbIIETO
3HaueHUs QYHKIMU HAa OTpE3Ke

HaXO)K)IGHI/Ie HanuOOILIIEr0 1 HAMMEHBIIIETO
3HAa4YCHUA q)YHKI_II/II/I Ha OTPE3KE

HpI/IMeHeHI/Ie HpOI/I3BOI[HOI\/’I I HAaXOXIACHUA

HaWJIy4dlIero pCuICHUA B IPUKIIAJHBIX 3aJa4ax,

JUIS OTIpeJIeNIeHUs] CKOPOCTH TpoIiecca,
3aIaHHOTO (POPMYJION MK TpahUKOM

Konrtpoabsnas pabora no reme

"IlpousBoanas. [IpumeHenne npon3BoaHOM"

HNHuTerpana u ero npuMeHeHus — 9 yacos

[TepBoobpaznas. Tabnuia nepBooOpa3HBIX
IlepBooOpasnasi. Tabnuma nepBooOpa3HbIX

WuTerpain, reomeTpudeckuit 1 GpuU3nIecKuit
CMBICJI UHTErpaJia
WuTerpan, reometpudeckuil 1 GU3NIeCcKuil
CMBICJI UHTErpajia

1

1
1

1



62

63

64

65

66

67
68

69

70

71

72

73

HHuTerpai, reoMeTpudeckuii U pu3ndecKuii
CMBICJ HHTETpaja

Brruncnenue uaterpana mo popmyiie
Hprorona—Jleiibnuia

Brruncnenue unrerpana no ¢popmyiie
Herorona—IJleitOHuna

Brruncnenune uaterpana mo popmyiie
Herorona—JleitOaunna

Brruucnienue nnaTerpana mo gpopmyie
Herorona—JleiiOunma

Cucrembl ypaBHeHHUii — 12 yacoB

CucreMbl TMHENHBIX YpaBHEHUN
CucreMbl TMHENHBIX YpaBHEHUN

Pemrenne npukiiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUM

Perrenne npukiiagHbIX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHHUU

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAIBHBIX,
MIOKa3aTeIbHbIX, JOTapU(PMHUUECKUX YpaBHEHUM
U HEPaBEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
pallOHAJIBbHBIX, UppAllMOHAIbHBIX,
IIOKa3aTCJIbHBIX, JIOFapI/I(I)MI/I‘-ICCKI/IX ypaBHCHI/Iﬁ
1 HCPABCHCTB

CucreMpl 1 COBOKYITHOCTH LIENBIX,
palMoOHANBHBIX, UPPALOHAIBHBIX,
MoKa3aTeIbHbIX, JJIOTapU(PMUIECKUX YpaBHEHHUH
Y HEPaBEHCTB

1



74

75

76

77

78

79

80

81

82
83
84

85

86

87

CucreMpl 1 COBOKYITHOCTH LIENbIX,
paloHaIbHBIX, HPPALUOHAIIBHBIX,
[I0Ka3aTeIbHbIX, JIOrapu(PMUUECKUX YpaBHEHHH
1 HEPAaBEHCTB

Hcnonp3oBanue rpagukoB GyHKIMN A5
pellIeHNs ypaBHEHUI U CUCTEM

Hcnonb3oBanue rpagukoB GyHKUMN A7
pellieHns ypaBHEHUH U CUCTEM

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB
K PELICHNI0 MaTeMaTUYECKUX 3aJa4 U 3aJa4 U3
pa3IMYHbIX 00JaCTe HayKH U pealIbHOM JKU3HU
KonTtpouabHas pa6ora no teme "Unterpan n
ero npuMeHenusi. Cucrembl ypaBHenuii'

HatypanbHble 1 1ejble Ynciaa — 6 yacoB

HarypanbHble u 1enble 4ucia B 3a7a4ax u3
peanbHON KU3HU

HarypanbpHble 1 1ienbie yucia B 3aga4ax u3
peanbHON KU3HU

HarypaneHble 1 nenble yucna B 3aga4ax U3
peanbHON KU3HU

HpI/I3HaKI/I JACITINMMOCTH ICIIBIX YHUCECII
HpI/I3HaKI/I JACIINMOCTHU LECIIBIX YHUCCIT

HpI/I3HaKI/I JACITNMOCTH ICIIBIX YHUCECIT

IToBTOpPEHME, 00001IEHUE, CUCTEMaTH3alMsl 3HAHUI — 18 yacoB

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHUU. YpaBHEHUSA
[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS
3HaHUU. YpaBHEHUS
[ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AT
3HaHUU. YpaBHEHUSA

1

1

T

1

1
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89

90

91

92

93

94

95

96

97

98

99
100

101

102

IToBTOpenue, 00001IEHNE, CUCTEMAaTH3ALUS
3HaHUU. YpaBHEHUA

[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HAHUU. Y paBHEHUS

IToBTOpenue, 00001IEHNE, CUCTEMAaTU3ALUS
3HaHUU. YpaBHEHUSA

[ToBTrOopenue, 0000IIEHNE, CUCTEMATH3AIHS
3Hanuii. HepaBeHcraa

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil. HepaBeHcTsa

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHuil. HepaBeHcTsa

[ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS
3Hanuii. HepaBeHcrsa

IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHUU. CucTemMbl ypaBHEHUN

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AT
3HaHUU. CucTemMbl ypaBHEHUN

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHui. OyHKIMH

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui. OyHKIMH

Hrorosasi koHTpOJIbHAsSI padoTa

Hrorosasi koHTpOJIbHAsI padoTa

O06o0011eHne, cucTeMaTu3alus 3HaHUK 3a Kypc
anreOpbl ¥ Ha4YaJl MaTeMaTHuyeckoro ananusa 10-

11 xmaccos

O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc
anreOpbl ¥ Ha4YaJl MaTeMaTU4YecKoro aHanuza 10-

11 xmaccos
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anreOpa U Hayajla MAaTEMaTUYECKOT0 aHalln3a, reoMeTpusi. Anredpa u
Hayajia MaTeMatudeckoro aHannsa, 10-11 ximaccel/ Anmumos 1I.A., Komsrun F0.M., Tkauesa
M.B. u apyrue, AknnonepHoe oomectBo «3narensctBo «lIpocBenienne»

VYyebnuk o npeamery matematuka 10-11 xmacc

METOJNUYECKHUE MATEPHUAJIBI I YYUTEJIA

COopnuk 3amay. Anredpa u Hayana marematudeckoro ananusza. 10 -11xi. SAmenxo U.B.

Hunaxtuueckue marepuansl. 1 Oknacc; 11kmacc (6a3oBbiit ypoBens) [lotanos M.K.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bubarorexa LIOK https://m.edsoo.ru/7f415fdc

https://resh.edu.ru/

www.metod-kopilka.ru
https://100ballnik.com/



https://m.edsoo.ru/7f415fdc
https://resh.edu.ru/
http://www.metod-kopilka.ru/
https://100ballnik.com/%d1%80%d0%b0%d0%b1%d0%be%d1%87%d0%b8%d0%b5-%d0%bf%d1%80%d0%be%d0%b3%d1%80%d0%b0%d0%bc%d0%bc%d1%8b-%d1%84%d0%b3%d0%be%d1%81-%d0%bd%d0%b0-2022-2023-%d1%83%d1%87%d0%b5%d0%b1%d0%bd%d1%8b%d0%b9-%d0%b3/

