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MMOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeb6HOro Kypca «Ayredpa U Hadajla MaTeMaTUYECKOTO
aHanu3a» 0a3zoBoro ypoBHs Juisi oOydaromuxcsi 10 —11 kimaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTENILHOTO CTAHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBbIBISIEMBIX K MaTEeMAaTHYECKOMY OOPa30BaHUIO, W TPATUIUN POCCUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl OOECIIEUMBAET OBJIAJICHUE KIIOUYEBBIMU
KOMIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HEMPEPHIBHOTO
00pa30BaHus, 1IETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEILHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOLITUXCA.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajsa mMaTeMaTHYECKOTO aHAM3a» SIBJSETCS OJHUM W3
HaumOoJiee 3HAYMMBIX B IpOrpaMMe CTapIied IIKOJIbI, IOCKOIBbKY, C OJHOU
CTOPOHBI, OH OO0ECIeYnBACT HMHCTPYMCHTAJIbHYIO 0a3y Ui HW3Y4YCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYIOM CTOPOHBI, (POPMHUPYET JIOTHUECKOE H
a0CTpaKTHOE MBIIIJICHUE YyYalluXcsl Ha YPOBHE, HEOOXOAMMOM JIJII OCBOCHHSI
KypcoB HHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Yydyalllhecs OBJIAJIEBAIOT YHUBEPCAIBbHBIM S3bIKOM COBPEMEHHOU
HayKH, KOTopas (GOpMyJIUpyeT CBOU JOCTHKEHHUSI B MaTeMaTU4eckoi opme.

Kypc anreOpsl 1 Hayanm MaTeMaTHYECKOTO aHalu3a 3aKJIa/IbIBA€T OCHOBY IS
YCIICIIHOTO OBJIAJICHUA 3aKOHAMU (PU3UKH, XUMUHU, OWOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HSKOHOMUKA U OOIIECTBEHHOW >KWU3HM, TIO3BOJSET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX,
YBEPEHHO HUCIIOJIb30BaTh UX B MOBCEIHEBHOW XU3HU. B Toxke Bpemsi OBIajcHUE
a0CTpaKTHBIMU U JIOTHYECKHM CTPOTMMHM MAaTeMaTHUYECKHUMH KOHCTPYKIHUSIMU
pa3BUBAeT YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WMCTHUHHOCTH
YTBEPKJICHUS, UCTIOIB30BaTh 0000IIeHNe U KOHKPETH3AI1I0, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTHUUECKOE MBIIIIeHHE. B xo/ne nzydeHus
anreOppl W HaYal MaTeMaTUYeCKOTO aHaldu3a B CTapiield MIKOJIe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEIICHUS TMPUKIATHBIX 3aJad, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTEMaTUYECKUX MOJENIe peallbHbIX CHUTyalluii W WHTEpPIpEeTaluu
MOJIYYCHHBIX  PENICHWH, 3HAKOMATCS C  NpUMEpPaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTE B TIpUpOAE, HAyKe H B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTUIECKUMU OTKPBITHSIMU M X aBTOPAMH.

Kypc obnamaeT 3HAUMTENBHBIM BOCIUTATEIBHBIM MOTCHITMAIOM, KOTOPBINA
peanusyeTcs Kak udepe3 y4yeOHBIM Marepuall, ciocoOCTBYIOIIMN (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PCHHsI, TaK W depe3 cChenupuky ydeOHOW AesTeTbHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, IIPOTOTKUTEITBHON
KOHIIEHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeTtomuku oOOydeHHsl anredpe M HayajlaM MaTeMaTH4eCKOro
aHaIM3a JISKUT AeSATEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHAJIN3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JMHUN: «YHCIIa W BBIYUCICHUY,
«Dynkuun  u rpadpukuy», «YpaBHeHUs U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKOro aHaiausa», «MHoOXkecTBa W JIOTMKa». Bce  OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSIKEHUH JABYX JIET
oOydeHHs B CTaplliel IIKOJe, €CTEeCTBEHHO JIOMOJHSAA APYr Apyra U MOCTEIEHHO
HAChIIIAsiCh HOBBIMM TE€MaMu W pasfenamMu. JlaHHBIA Kypc  SIBIISETCS
UHTETPAaTUBHBIM, TOCKOJbKY OOBEAMHSET B celde coJiepKaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: alireOpa, TPUTOHOMETpPHsI, MAaTEMAaTUYECKUN aHau3,
Teopuss MHOkecTB U Jip. [lo Mepe Toro kak ydamiuecs OBJIAJEBAalOT BcE Ooiee
MIMPOKUM MaTEMaTUYECKUM aIllapaToM, Y HUX MOCIEI0BATENbHO (HOPMHUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJIENb pEeaJbHON
CUTyallud, TPUMEHSITh 3HAHHUA, TMOJIYYCHHbIE B Kypce «Auredpa W Hadana
MaTEMaTUYECKOTO aHaju3ay, JJIs PelIeHUs] CAMOCTOSITENIbHO CPOPMYIUPOBAHHOMN
MaTeMaTUYECKOM 3a7]a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUSA «Hucna M BBIYMCIEHUS) 3aBEPIIACT
(dbopMupoBaHUE HABBHIKOB MCMOJIB30BAHUS JACHCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4YaToO B OCHOBHOW mikoje. B crapmielt mikone oco0oe BHUMaHUE YIENSETCS
(GbOpMHUPOBAHUIO TPOYHBIX BHIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIHUX B ceOs
UCIIOJIb30BaHUE pPa3IUYHBIX (POpPM 3amucu JIEWCTBUTENTBHOTO 4YHWCJIa, YMEHHE
pPAallMOHAIIBHO BBIIIOJHATh JEUCTBUS C HUMH, J€JIaThb IPUKHUJKY, OLIEHUBATH
pe3ynapTaT. OOydaromuecs NOIY4YalOT HAaBBIKW NPUOIMAKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUSL JICUCTBUH C 4YMCIIaMH, 3alMCaHHBIMH B CTaHIapTHOW dopme,
UCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUU.

JIuansa «YpaBHEHUS M HEPABEHCTBA» DPEAIU3YETCA HA NPOTIKEHUU BCETO
oOyueHus B cCTaplield IIKOJe, TIOCKOJbKY B KaXJOM pasleie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOLMX 3ahad. OOydaromuecs OBIAAEBaIOT
Pa3IMYHBIMUA METOJAMHU PEIICHHs LEJbIX, PALUOHAIBHBIX, HWPPALHUOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTapU(MHUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHEHHH,
HEPABEHCTB U UX cUCTeM. [lorydyeHHbIE yMEHHs UCTIONIB3YIOTCS IIPU UCCIEA0BAHUN
(YHKIMI C TOMOIIBIO MPOM3BOAHON, PEIICHWH MPHUKIAIHBIX 3a/7ad W 33434 Ha
HaxOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadyeHUuH QyHkuuu. JlaHHas
colepkaTeNlbHas JMHUS BKJIIOYaeT B ce0d Takke (QOpMUPOBAHHE YMEHUU
BBINIOJIHATH pacy€Tsl Mo (opmysnaMm, OpeoOpa3zoBaHUs LEJbIX, PALMOHAIBHBIX,
VUPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, & TaKXKE BBIPAKCHUM,



collepKallluX CTENeHH W Jorapudmbel. brarogapss u3ydeHUIo anredpandyeckoro
Marepuaga  MPOUCXOAWUT  JaJbHEWINEE  pa3BUTHUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIUICHUST y4aluxcsd, (OPMHUPYIOTCS HABBIKA JAEIYKTUBHBIX
paccykaeHuidl, paboTbl C  CHMBOJBHBIMM  (opmMaMu,  HpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBHUCHUMOCTEH B BHUJE PaBEHCTB M HEpPaBEHCTB. AureOpa
npeasaraetT 3(PQGEeKTUBHbIE MHCTPYMEHTBHI JUJISl PEIICHHUs] MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToAndeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEPEIUIETAETCS C IPYTUMU JIMHUSAMH Kypca, OCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
NIOCJIEIOBATEIBHOCTD U3Y4YCHHUS Martepuaa. N3yuenne CTEIICHHOU,
NOKa3aTeJIbHOM, JIorapupMuUUecKkoil 1 TPUrOHOMETPUUYECKUX (YHKLUM, UX CBONCTB
U rpadMKOB, UCHOJIb30BaAHNE (PYHKIMI JJIs pelieHus 3ajady U3 JpYrux y4yeOHbIX
IPEAMETOB U PEANBHOMN )KM3HHU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHIeHHWeM YpaBHEHUW W HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMaHUE
ynensiercss GOPMHPOBAHUIO YMEHUSI BBIpAKaTh (HOPMYJaMU 3aBUCHUMOCTU MEXIY
pa3sTUYHBIMUA BETMYMHAMH, MCCIIE0BaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Martepuan 3Toil cojiepKaTebHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUU
U HaBbIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckoi M ciioBecHoW. Ero msyuenue
CIIOCOOCTBYET ~Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3ALMHU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas JuHUs «Hadama mMaTreMaTM4eCKOrO aHaiu3a» IO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTHYEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIIHBIX 00YYaIOIIHUMCS, Y KOTOPBIX MOSBIISAETCS BO3MOKHOCTh MCCJEAOBATh U
CTpouTh Tpaduku (QYHKIUNA, ONpenesiTh HX HauWOOJBIINE W HAWUMEHBIINE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (QUryp M OOBEMBI TeN, HAXOAUTh CKOPOCTU U
ycKOpeHusi mporeccoB. [laHHas coaep:kaTenbHash JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pealbHbIX CUTyaluH,
HAXOXKJECHUS HAWIy4dllero pelleHUs B NPUKIAAHBIX, B TOM YHCIIE COLHAJIbHO-
SKOHOMMYECKHUX, 3aJadyax. 3HaKOMCTBO C OCHOBaMHM MaTE€MaTU4YECKOIO aHalIu3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (POPMAIBHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHHMH pacro3HaBaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE H HCKyccTBe. OOydarommuecss Yy3HAKWOT O
BBIIAIOIINXCA PE3yNbTaTaX, IOJYYEHHBIX B XOJI€ DPAa3BUTUS MAaTEMaTUKH Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-METOANYECKasT TUHUS «MHOXKECTBA U JIOTUKA» B OCHOBHOM
IIOCBAIIEHA  JJEMEHTaM  TEOPUM  MHOXKECTB. T€OpETHKO-MHOXKECTBEHHBIC
IIPEICTABIICHNS MMPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTUKH W IpesararoT



HauOosiee YHUBEPCATIbHBIN A3bIK, OOBEAUHSIONINI BCE pa3eiibl MAaTEMATUKH U €€
NPWIOKEHNUM, OHU CBA3BIBAIOT PAa3HbIE MATEMAaTHUYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IloaTtomMy BaXHO aTh BO3MOKHOCTh IIKOJBHHUKY IIOHMMAaTh TEOPETUKO-
MHOECTBEHHBIA $3bIK COBPEMEHHOM MAaTEMAaTHUKA H HCHOJIB30BAaTh €ro JJIA
BBIPAXKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa u Hayajla MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT
TaK’K€ OCHOBbl MAaT€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpPbIE IPU3BAHBI
chopMUpOBaTh HABBIKK MTOCTPOCHUS MOJIeNIeH pealibHbIX CUTYallui, UCCIIe0BaHUS
TUX MOJIENIel C MOMOINbIO amnmapara ainreOpbl ¥ MaTeMaTHYeCKOro aHajiu3a u
MHTEPIPETAUNH TOJYYEHHBIX PE3yJbTATOB. Takue 3aJaHusl BIUIETCHBI B KaXIbIU
U3 pa3ziesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MaTEpUall Kypca IIHUPOKO UCIIOIb3YETCs
JUI pEICHUs MPUKIAAHbIX 3a1a4. [Ipy pemeHnn peanbHbIX NPAaKTUYECKUX 3a7ad
yyaliuecss pa3BHBAOT HAOMIOAATENbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJB30BATh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobneMy. JlesarenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX
3a/lay OpraHu3yeTcs B MpoOIlecce M3y4eHUs BceX TeM Kypca «Ainrebpa um Havana
MaTeMaTHYECKOI0 aHaJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEGHOM IIVTAHE

B yueOHOM TutaHe Ha u3ydYeHHE Kypca aiareOpbl M Haval MaTeMaTH4YeCKOTo
aHaju3a Ha 0a30BOM ypOBHE OTBOAMTCS 2 vaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia v BIYUCICHUS

Pannonansubie unciaa. OOBIKHOBEHHbIE U JECATUYHBIE IpPOOH, MPOLIEHTHI,
OECKOHEUHblE  MepUuoANYEcKue  JpoOu. ApudMmeTHyecKkue  omnepauud C
palMOHANILHBIMU YMCJIaMu, peoOpa30BaHus YMCIOBBIX BelpaxeHuH. [Ipumenenue
IpoOell U TMPOLEHTOB JUIsl PEIICHUs MPUKIAAHBIX 3a/1ad U3 Pa3IMYHbIX OTpacien
3HAHUU U PEabHOM KU3HHU.

JlelicTBUTENBHBIE 4HClAa. PalMOHanbHblE W UPPALMOHAJIBHBIE  YHKCHIA.
Apudmerndeckue ornepanuud ¢ JIeUCTBUTENbHBIMU yuciaMu. [IpubnmkEHHbIe
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Cremenp ¢ menbiM  nokaszareneMm. CranpapTHas  ¢gopma  3amucH
nehcTBUTENbHOrO  uncia. HMcmonb3oBanue moaxonsamed  Gopmbl  3amucu
JNEUCTBUTENIBHBIX YHCEN JJISl PELICHUS] MPAKTUYECKUX 3a/lad U MPEJICTABICHUS
JIAHHBIX.

ApudpmeTndeckuii  KOpeHb  HaTypajJbHOM  cremeHu.  JledictBus ¢
apu(PpMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CuHyc, KOCUHYC M TAHT€HC YHCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPA30OBAHUS.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUI. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHeHHE, KOpeHb YypaBHEHUs. HepaBeHCTBO, pelIEHWE HEPaBEHCTBA.
MeTton UHTEPBAJIOB.

Pemenue 1enpix u ApoOHO-paMOHATBHBIX YPAaBHEHUH 1 HEPABEHCTB.

Pemenne nppaniioHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPABHEHU M.

[IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DOyHKUMH U TPAPUKH

Oyukmus, crnocodbsl 3amanus  pyaknmn. ['paduk  dyHkmuu. B3anmuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumn. Hymu QyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (PYHKIIUU.

Crenennas pyHKIIUS C HATYypaJbHBIM U LIEJbIM MOKa3aTenaeM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-OW CTETICHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEICIICHUE TPUTOHOMETPUUECKUX
(yHKIUH YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJICIOBATCIbHOCTEH.
MOHOTOHHBIC TTOCJIECA0BATEIBHOCTH.

ApudmeTtndeckas u reomeTpuueckas nporpeccuu. beckoHeuHo yOwiBaroias
reomeTpuueckas mnporpeccus. Cymma O€CKOHEUHO yObIBaroleld reoMeTpuyecKou
nporpeccun. PopMysna CIHOXKHBIX NPOLEHTOB. lcCrosb3oBaHWE Nporpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MPUKIIAJIHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoOkecTBO, omnepanuu HajJ MHoXkecTBaMu. Jluarpammbl Oitnepa—BenHna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs ONHCAaHUs PEaIbHBIX
IIPOLIECCOB U SIBJICHUM, NPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CIEACTBUE, JOKa3aTEIbCTBO.

11 KJIACC

Yuciia v BBIYUCTCHUS

HartypanbHsbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LEbIX YUCET.

Crenens ¢ pamoHaNbHBIM NOKa3aTeneM. CBONCTBA CTENEHMU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JTOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBaHue BIPAXKEHUM, COACPIKAITUX JTOTAPUPMBIL.

[IpeoOpa3oBaHre BBIPAKEHUN, COMEPKAIIUX CTENEHH C pallMOHAJIbHBIM
MOKAa3aTeIEM.

[IpuMepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHUS] U1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHHU. PellleHne MPUKIAIHbIX 33/1a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEIICHHUIO
MaTeMaTH4eCKUX 3ajlad M 3aJad W3 Pa3IMYHbIX 00JacTell HayKh U peaibHOU
KU3HU.

DyHKINH U TPAaPUKH

Oynkmus.  [lepuonmueckue  dyHkiuu. [IpoMexyTku  MOHOTOHHOCTH
byakimu. MakcumMymbl U1 MUHUMYMBI QyHKIMU. HanOoinpliee n HamMeHBIIEE
3HauYeHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue  (PyHKUIMH, HUX CBOMCTBA U  rpaduku.

[TokazarenbHas u norapudpmudeckas QyHKIUHA, UX CBOUCTBA U IPaUKH.



Hcnonb3oBanue rpa@ukoB QyHKIUN JUIsl PEIICeHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB GyHKIUN 7 MCCIEAOBaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3a7a4 U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble (pyHKIIMU. MeToa HHTEPBAIOB AJIs PEIIEHUS] HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuyeckuii U QU3UYECKUA  CMBICI
ITPOM3BOIHOM.

[IpousBoaHble  37€MEHTapHBIX  QyHKUUMHA.  DOpMyabl  HAXOXKIACHUS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue nMpou3BOAHON K HUCCIAEAOBAHUIO (DYHKIMI HA MOHOTOHHOCTh U
skcTpeMyMbl. HaxoxaeHne HauOonblIero 1 HAMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MJII HAXOXKACHUS HAWJIY4dllero peuieHus B
OpPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTH IMpouecca, 3aJaHHOTO
bopMyIoi uian rpaduKoM.

[lepBooOpa3znas. Tabnuiia mepBooOpa3HBIX.

WNuterpan, ero reomerpuyeckuii u (Qusnueckuid cMbpIcia. BbraucieHue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mpeamera «MaTemaTuka» JOKHO OOECreyuBaTh
JIOCTH>KEHUE Ha YPOBHE CPEJIHETO 0011ero 00pa3oBaHusl CAEAYIONIUX JIMYHOCTHBIX,
MeTaIpeJIMETHBIX B MPEAMETHBIX 00pa30BaTEeIbHBIX PE3YIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pPE3yJbTAaThl OCBOEHHUS MPOTpaMMbl y4eOHOro MpeaMera
«MaTremaTuKa» XapaKTepU3yKTCS:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIMKM 00YUaIOIIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOI'O 4JIEHAa POCCHUHCKOTO OOIINEeCTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOpHI, ONPOCHl WU TP.), yYMEHUEM
B3aMMO/JICMICTBOBaTh C COLIMAJIbHBIMU HWHCTUTYTAMM B COOTBETCTBUH C HX
GYyHKIUSAMU U HA3HAYCHUEM.

[TarprioTyeCcKO€ BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM TPAXKTAHCKOW UACHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY U HACTOAILIEMY POCCHUICKONW MaTEMATUKH, IEHHOCTHBIM OTHOILIEHHEM K
JOCTH>KEHUSIM POCCUICKUX MAaTEMATHKOB U POCCUMCKON MaTEMaTUYECKOW IIKOJbI,
K HCIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBA3aHHOIO C NMPAKTUYECKUM MTPUMEHEHUEM JTOCTUKEHHUI HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOWYUBOTO OYIYILIETO.

DcTeTH4ecKOe BOCIIUTAHHUE:

3CTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHU, pacCyXICHUH;
BOCIIPUMMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTEeMaTHYECKHWE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (30pOBOE MHUTAaHHE, COAJTaHCUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXA, peryisipHas dbuznueckas aKTUBHOCTH); bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATEIIBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K
paznuuHbIM  chepaM  NPOPECCHOHATIBHOM  AESTENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBaThH COOCTBEHHBIC >KU3HEHHBIC IIJIaHBI;
TOTOBHOCTHIO W  CIOCOOHOCTBIO K  MaTeMaTHYECKOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0 HAa MPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUU PAKTUYECKUX 3a]]a4 MATEMAaTUUYE€CKON HAIPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTHYECKON KYyIbTYypbl, MOHWMAaHHUEM BIIUSHUS
COLIMAJIbHO-DKOHOMHUYECKUX MPOLECCOB Ha COCTOSHUE NMPHUPOJAHON M COIMAIbHON
Cpelbl, OCO3HAaHHMEM TJIOOAIBHOTO  XapakTepa HJKOJIOTMYECKHX Mpolsem;
OpUEHTaluel Ha NpPUMEHEHHEe MaTeMaTH4YeCKUX 3HaHWM [Jis pelleHus 3ajad B
0o0JaCTH OKpy’Karomiell cpefpl, IUJIaHUPOBAHUSA TMOCTYNKOB M OUEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO NTO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu U  OOIIECTBEHHOW  MPAKTUKH, [OHUMAaHHUEM
MaTEMaTUYECKOM HAyKW Kak cgepbl UYeJIOBEYECKOW JeATeTbHOCTH, 3TaloB ¢
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTUS I[UBWIM3ALMHU; OBJAJCHHEM S3BIKOM
MaTEeMaTUKAd M MaTeMaTHYeCKOM KyJNbTYpOM Kak CpEICTBOM ITO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBISITh MPOCKTHYIO M HCCIEIOBATENIbCKYIO NESTENbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOTPaMMbl YYEOHOro TMpeaMeTa
«MaremaTtuka XapaKTEepPU3YIOTCS OBJIaJICHUEM YHUBEpCaJIbHBIMU
NO3HAGAMENbHLIMU ~ OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eUcCmBUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUIMU.

1) Ynueepcanvnvie no3naeamenvHble oeticmeus, obecneyusaiom
Gdopmuposanue 6a306blX KOSHUMUBHBIX NpPoOYeccos obyuawuxcsi (oceoeHue
Memo0o08  NO3HAHUSL  OKpYJcawuje2o  Mupa,  NpPUMEHeHUue  J102UYeCKUX,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble iornueckue AEUCTBUS:

* BBISIBJISTH U XapaKTEpPU30BaTh CYIIECTBEHHbIC MPU3HAKK MAaTEMAaTUYECKUX
O00BEKTOB, TOHSATUN, OTHOUICHUH MEXKAY MOHATHSIMH; (HOPMYITUPOBATH
ONpeNeNieHUs]  MOHSTHI;  yCTaHaBIMBATh  CYIIECTBEHHbIA  MPU3HAK
KJaccupuKauu, OCHOBaHUA [JIsi 00OOIIEHHS W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCIPUHHMMATh, (OPMYJIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJCHHUSA:
YTBEPJAUTEIbHBIE W OTpPULATENIbHbIC, €IWHUYHBIE, YAaCTHbIE M OOIIHUE;
YCIIOBHBIE;

BBIABIIATH ~ MATEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurst B (aKTax, [aHHBIX, HAOMIOACHUSAX U YTBEPKIACHUIX;
npeqiaraTb  KpUTEpUM Ui BBIABICHHUS ~ 3aKOHOMEpPHOCTEM U
IIPOTUBOPEYMI;

JeJaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
VHYKTUBHBIX YMO3aKJIOUYECHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTEMaTHYECKUX
yTBEPKJIEHUN (IIpsiMbIe U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
OPUBOJIUTHL TPUMEPbl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOCOO pelieHus y4yeOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoyiee MOAXOAAIMUNA C YYETOM
CaMOCTOSITEJIbHO BBIAEIECHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC )lef'ICTBPISI:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT IO3HAHWS,
(GopMyTUpOBaTH BOMPOCH], (UKCHUPYIOIIHE TPOTUBOPEUUE, MPOOIIeMy,
yCTaHaBIMBaTh HMCKOMOE ®  JaHHOe, (OpMHUPOBAaTH  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITETTHHO CTUTAaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHHSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTCH MEXKIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJBI IO pe3yJibTaTaM
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ uadopmarueii:

BBISBIIATh AeUInUThl MHDOpMAIUU, JaHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BONPOC U JUISI PEUIECHUS 3a/1a4H;

BbIOMpaTh  WMHPOPMANMIO W3  HCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAM3UPOBATh, CHCTEMATU3UPOBATh M HMHTEPIPETHUPOBATH WH(POPMAITHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpPHpPOBaTh WH(OpMAIHIO, IPEACTABIATh €€ B PA3IHUHBIX (PopMax,
WJUTIOCTPUPOBATH rpaduuecK;



- OILIEHUBATH HAAEKHOCTD uH(pOpMaIuu 10 CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvhvie = KOMMYHUKAMUGHbIE  Oelicmeus,  00ecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OOmieHue:

« BOCIPUHUMAThL M (QOPMYIHPOBATH CYXICHHS B COOTBETCTBHUU C
YCIIOBUSMH M LIETSIMU OOIIECHUS; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pEHUS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS IO
XOJy pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTaT;

+ B X0Ji¢ OOCYXKJIEHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYXTaeMOM TEMBI,
IpOOJIEMBI, pelacMoM 3a/1a4M, BEICKA3bIBATh MJICH, HAIICJICHHBIC HAa TIOMCK
pEIICHMS; COMOCTaBIsATh CBOM CYXKICHUS C CYXJICHHSIMH JPYTHUX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXKUBATh Pa3JIMuUe W CXOJICTBO ITO3WIIMH;, B
KOppeKTHOU (hopme GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

s TMPEICTaBJISAThL  PE3yJbTaThl  PEIICHUS  3aJaud,  IKCICPUMEHTA,
UCCJIEJIOBAHUs,  TPOEKTa;  CaMOCTOATEIBHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS ¢ YU€TOM 3aJ1a4 PE3SHTAIIMN U OCOOCHHOCTEH ayUTOPUH.

CoTpyaHUYECTBO:

- TIOHMMaTh ¥  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBHYaIbHOW paOOTHI MPU PEIICHUH YUeOHBIX 3a/1a4; IPUHUMATH IEJTh
COBMECTHOW JIESITENHHOCTH, IUIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pacrpenensaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYKIATh MPOIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

« Y4acTBOBAaTh B I'PYMIOBBIX (popMax paboThl (0OCYXKICHHSA, 0OMEH MHEHH,
«MO3TOBBIE TITYPMBI» W WHBIC); BBHIMOIHATH CBOIO YacTh pabOTBI U
KOODJMHUPOBATh CBOM JEHCTBUS C JPYTUMU 4ICHAMH KOMAaHJIBI;
OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMIA TMPOAYKT IO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) YHnueepcanvhvie pezynamueHble Oelicmausl, obecneuusarom
Gopmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCIU.
Camoopranuzanusi:

COCTaBJIAITh IUIaH, AJITCOPUTM PELIECHUS 33/1a4, BEIOMPATH CIIOCOO pElIeHUs ¢
yIETOM MUMEIONIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BApUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(OpMAITUH.

CaMOKOHTpOIb:

- BIAJCTh HABBIKAMU TIO3HABATEIHHOM pedrieKcMu Kak OCO3HAHUS
COBEpPIIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbHTATOB;
BJIAJETh CMOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJA Ipoliecca U
pe3yibTaTa peuieHrus MaTeMaTUYECKOU 3a/1auu;



e TMpPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HUKHYTH IIpU PELICHUH
3a1a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OLCHMBAaTh COOTBETCTBHE pE3yJbTaTa IEIM U YCJIOBHUSIM, OOBACHATH
IPUYMHBl JTOCTMKEHUS WIH HENOCTHKEHHUS PE3YNbTATOB AECATEIbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHallM3a»
Ha YpOBHE CpellHero oOuiero oOpa3oBaHUs JOJDKHO OOecnevyuBaTh JOCTHXKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia v BBIYUCTCHUS

OnepupoBaTh TOHATUSIMHU: PAlMOHAIBHOE MW JICMCTBUTEIBHOE YUCIIO,
OOBIKHOBEHHAS W JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmerndyeckue  onepanuu ¢ palMOHAJIBHBIMU U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTh npuOIMKEHHBIE BBIUUCICHUS, UCTIONIB3YS MpaBUiia OKPYTICHUS,
JIeJIaTh MPUKUJIKY U OLICHKY PEe3yJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C LEIbIM IOKa3aTeJeM; CTaHAapTHas
dbopMa 3amucu JEUCTBUTENBHOTO YHWCIA, KOPEHb HATYpaJbHOW CTETICHH;
MCIIOJIb30BaTh MOAXOASIIYI0 (hOPMY 3aITUCH NEUCTBUTEIBHBIX YHCEI ISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHT'€HC MPOU3BOJBHOTO YIJIA;
MCIIOJIb30BaTh 3aMKMCh MPOU3BOJIBLHOTO YIJa Yepe3 0OpaTHbIe TPUTOHOMETPUUYECKUE
byHKIUN.

YpaBHeHUs U HEPAaBEHCTBA

OnepupoBaTh NOHATHUSAMU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMOHAIBHOE, HPPALIMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHHUE;

BoinonHsATh npeoOpa3zoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUW W peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonusATe npeoOpa3oBaHusl UEIbIX, PalMOHAIBHBIX U HpPPAlUOHATIBHBIX
BBID&XKCHUM M  pellaTb OCHOBHBIE  THIBI  LEJIbIX, PANUOHAJIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS] U HEPABEHCTBA ISl PEIICHUS MATEMAaTUUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAyKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha s3bIK€ anreOpbl, COCTaBIATh
BBIDAKEHHUS, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHIO 3aJayM, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C MCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUNH U TPAPUKHU

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIIOCOOBI 3a/laHus (PYHKIHMH, 00JaCTh
ONpeJeNeHUs] U MHOXXECTBO 3HA4YeHMM (QyHKIUH, Trpaduk (QyHKUHUH, B3aUMHO
oOpaTHbIe (PYHKITHH.

OnepupoBaTh MNOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIUU, HYIU
(GYHKIUHU, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduku GyHKIMMA 1715 pellIeHUs ypaBHEHU.

Crtpoutb u uutath rpaduku JUHEHHON (QYHKIUHU, KBAAPATUYHON (DYHKIMH,
CTeNeHHOW (DYHKIIMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QyHKOUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW MpPH PEIIeHUH 3aJa4 U3 APYrUX Y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU; BBIpAXATh POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTemaTn4yeckoro aHajausa

OnepupoBaTh MOHATUSMU: IOCJIENIOBATEIBLHOCTh, apudMeTnyeckas Hu
reOMETpUYECKasi MPOrPECCHH.

OnepupoBaTh MNOHATUAMM: OECKOHEUYHO YOBIBalIlas TIeOMEeTpUYecKast
nporpeccusi, cymma 0€CKOHEUHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3a1aBaTh MOCJIEI0BATEIBHOCTH Pa3IMUHBIMU CIIOCOOAMHM.

Hcrnosp30BaTh CBOMCTBA IMOCIIEN0BATEIBHOCTEN M IPOIPECCHN ISl PELLICHUS
peaNbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUSMH: MHOXKECTBO, OIEPALUN HAJl MHOKECTBAMU.

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM  ammapar Uil ONMCaHUs
peasibHBIX MNPOLECCOB U SABJICHUHM, NpPU pPELICHUM 3a7ad U3 JPYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBaTh  MOHATHAMM: ONpe/ieJICHHe,  Teopema,  CIEICTBUE,
J0Ka3aTeNbCTBO.

11 KIJACC

Yucja ¥ BLIYMCJIEHUA

OnepupoBaTh TOHATUSAMH: HaTypallbHOE, II€JI0€ YHCI0; HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH LEJBbIX YUCEJ, PA3JIOKEHHE YHCJa Ha MPOCThIE MHOXUTEIU
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh NOHATHUEM: CTENICHD C PAIlMOHATBLHBIM ITOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: JIorapudM dYucCaa, JECITUYHBIE W HaTypajbHbBIC
norapuMsl.



YpaBHeHUA U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW Mg [PeoOpa3OBaHMs  BBIPAKECHUII;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YpPAaBHEHHME W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoinosiHATh  mpeoOpa3oBaHUsl  BBIPAKEHUM, COAEpKaUIUX JIOrapuMsl;
ONEepUPOBATH MOHATUAMU: JIOTapu(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxomute pemieHuss nOpoCTEMIIMX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSMH: CHCTEMA JIMHEHMHBIX YPABHEHUM U €€ pELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJISl PELIEHUS MPAKTUYECKUX 3a/1a4.

HaxonuTe pemeHnst NpocTENIIMX CUCTEM M COBOKYMHOCTEW palMOHAJIbHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peajibHble CUTYyallMM Ha s3bIKe€ ainreOpbl, COCTaBISATh
BBIDA)KCHUS, YPAaBHEHHs, HEPABEHCTBA MW CHUCTEMbl [0 YCIOBHUIO 3a/ayH,
UCCJIeI0BAaTh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DyHKIUHN U rpaduKHu

OnepupoBaTh  MOHATUAMM: TepUOAMYEcKas  (QYHKIMS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMHM, TOYKH DOKCTpemMyMa (QyHKIMHM, HauOoibliee U
HauMEHbIee 3HA4YCHHs (YHKIMU Ha TMPOMEXKYTKE;, HCIONb30BaTh HX IS
uccienoBanus pyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUAMH: TpadUKU TMOKA3aTENbHOH, Jorapu@mMuieckon u
TPUTOHOMETPUYECKUX (PYHKIUH; n300paxaTh UX HA KOOPAMHATHOW TUIOCKOCTH U
UCIIOJIb30BAaTh JJIsl PELICHUS] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAWHATHON TUIOCKOCTH T'padUKH JTUHEWHBIX YpaBHCHHUI
Y HCIIOJIB30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN UIsI  UCCIEAOBAHMUS TIPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILINH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUSIMH: HEMPEpbIBHAS (QYHKIMS; TPOU3BOAHAS (YHKIINH;
MCITIOJIb30BaTh TEOMETPUUICCKUN B (PU3UUECKHUI CMBICI MPOU3BOIHON IS PEIICHUS
3a/1a4.

Haxoautb npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIMHA, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh TPOM3BOAHYIO JIJIS1 UCCIIEOBaHMS (PYHKIIMH HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Il HAXOXKACHHsS HAWIIY4dIIEro pPEIICHUS B
IIPUKJIAIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHAMU: IE€pBOOOpa3HAasT W  HMHTErpajl; IMOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTte mepBooOpa3Hbie AIEeMEHTAPHBIX (DYHKIIMA, BBIYUCIATh WHTETPAI
o ¢popmyne Hororona—JleiiOuuia.

Pemate mpukmagHbie 3aaud, B TOM YHUCIIE COIUATBHO-IKOHOMHUYECKOTO H
¢u3nyecKoro xapakrepa, CpeICTBAMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos DJ1eKTPOHHDIE
Ne HanmeHoBaHMe pa3/iesioB U TeM e I | Pre— (uudgposbie)
1/l | NpPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
MHO€eCcTBa pallMOHAIBHBIX U
! JNeNUCTBUTENbHBIX YHCET. 14 1
PannonanbHble ypaBHEHUS U
HEpaBEeHCTBA
) Oynkuuu u rpaduxu. CreneHs ¢ 6
LeIBIM TTOKa3aTesneM
ApubdmMeTnuecknii KOpeHb N—oiu
3 crenenu. MppannoHansHbie 18 1
YpaBHEHHUS U HEPABEHCTBA
DopMyIibl
4 TPUTOHOMETPHUH. T pUroHOMETpUUECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH U MPOTPECCHH 5
6 [ToBTOpEHUE, 0600IICHNME, 3 |
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO HACOB I10 68 4 0

I[TIPOTPAMME




11 KJIACC

KoaunuecTBo 4acoB

DJIeKTPOHHbIE
° HaunmenoBanu BH u(ppoBbI
N AMMCHOBANMHE pa31eno KonTpoabnbie | IIpakTuyeckue (upposIe)
1/ | TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
Cremnenb ¢ paliMOHaIbHBIM
| nokazarenem. [lokazarenbHas 2 |
¢yukuus. [lokasaTenbHble
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuuaeckas GyHKITHS.
2 Jlorapudmudeckue ypaBHEHH 12
Y HEpaBEHCTBA
Tpuronomerpuieckue
3 GbyHKIIMM ¥ UX TpaduKy. 9 1
Tpuronomerpuieckue
HEpaBEHCTBA
[IpousBoanas. [lpumenenue
4 POHSBOAHA. Lp 24 1
MIPOU3BOIHOM
WNHurerpan u ero npuMeHeHus 9
Cucremspl ypaBHEHUI 12 1
7 HarypanbHble u nensie yucna 6
8 [ToBTOpEHnue, 0600IIeHNE, 18 )
cucTeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO HACOB 102 6 0

I10 ITPOTPAMME







IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoTsl

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
nupposbie
o0pa3oBare/ibHbIE

pecypcsl

MHO3K€eCTBO, ONIepalii HaJl
MHOKeCTBaMH. Jluarpammebl
Dilnnepa—BenHa

PammmonansHEIe YMCHa.
OOBLIKHOBEHHEIE U JECITUYHEIE
JIpoOH, TPOTICHTHI, 0ECKOHEUHBIE
MePUOANYECKHIE TPOOH

ApubdmMeTnueckue onepamu ¢
paloHaIbHBIMU YHCIIAMHU,
peoOpa30BaHMs YUCIOBBIX
BbIpAXEHU I

[Ipumenenue npobeit u
MIPOLIEHTOB ISl PEIICHUS
MIPUKJIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACIICH 3HAHUN 1
peanbHOM KU3HU

[Tpumenenue apooeit u
IIPOLICHTOB ISl PELLICHUS
MIPUKJIAIHBIX 337a4 U3
Pa3JIMYHBIX OTPACIIC 3HAHUU U
peanbHOM KU3HU




JlelicTBUTENbHBIC YHUCIIA.
Pammmonansabie 1
HppalUOHAIbHBIE YHCIIA

ApudmeTrueckue ornepamnuu ¢
HeﬁCTBHTGHBHBIMH qHucjiaMu

[TpubnmxE€HHBIC BEIYUCIICHUS,
MpaBuiia OKPYTJIECHHUS, MPUKUIKA
U OLICHKA pe3yJbTara
BBIYHCICHUH

TO)K)ICCTBa U TOXKICCTBCHHBIC
npeoOpa3oBaHMs

10

VYpaBHEHHE, KOPEHb YPAaBHEHUS

11

HepageHnctBo, pemienue
HEpaBEHCTBA

12

Merto uHTEpPBATIOB

13

Pemenue nensix u 1poOGHO-
paloOHAaIbHBIX YPaBHEHUH U
HEPaBEHCTB

14

KonTtponbHas padoTa o Teme
"MHoecTBa palluOHaIbHbBIX U
IENCTBUTEIBHEIX YHCETL.
PanmonaneHble ypaBHEHUS U
HEpaBEHCTB"

15

OyHKIMA, CIIOCOObI 3a/1aHUs
¢ynkuuu. BzanmHo obpatHble

byHKIIMH

16

I'paduk pynkuuu. O6nactb
oTIpeJIeNIeHUs] 1 MHOKECTBO




3HayeHui pynkumu. Hynm
¢bynkuuu. [IpoMexyTku
3HaKOIIOCTOSIHCTBA

17

Yérupie 1 HeUETHBIE (DYHKIUU

18

CrTeleHs C [eJIBIM II0Ka3aTEIEM.
CrannapTtHas (hopma 3arnmucu
JNEUCTBUTEIILHOIO YHCIIa

19

Hcnonr3oBanme 1Mo axo gamie
(hopMBI 3a1MCcH 1eHCTBUTEIBHBIX
YUCEJT JIJISl PEIICHUS
HpaKTI/ILIeCKI/IX 3a1a49 U
Hpe)ICTaBJ'IeHI/ISI JAHHBIX

20

CrenenHast GyHKITUSA C
HATYpaJIbHBIM H IEJIBIM
nokaszarenem. E€ cBolicTBa n

rpaduk

21

ApubdMeTnuecknii KOpeHb
HaTypaJIbHOM CTENeHU

22

ApubdMeTnuecknii KOpeHb
HaTypaJIbHON CTETNeHU

23

CpoiicTBa apuMeTHIECKOTO
KOPHS HATypaJIbHOU CTETIEHU

24

CpoiicTBa apuMeTHIECKOTO
KOpHS HaTypaJbHOM CTENEHU

25

CBoiicTBa apu(METUIECKOTO
KOPHS HaTypaJIbHON CTETIEHU

26

JleiicTBus ¢ apupMETHYECKUMHU
KOpPHSIMH N—OW CTEIEHU




JlevicTBus ¢ apu(pMETHIECKIMHU

27 N
KOPHSIMHU N—OM CTENEHU

)3 JlevicTBus ¢ apu(METHIECKIMH
KOPHSIMU N—O# CTEIEHU

29 JlevicTBus ¢ apu(METHIECKIMH
KOPHSIMU N—O# CTEIEHU

30 JeiicTBus ¢ apupMeTHIeCKUMuU
KOPHSIMU N—O# CTEMEHU

a1 Pemrenne nppannosanbHbIX
YpaBHEHUN U HEPABEHCTB

0 Pemrenne nppannosanbHbIX
YpaBHEHU U HEPABEHCTB

3 Pemenune nppanroHanbHbIX
YpaBHEHUN U HEPABEHCTB

34 Pemenune nppanroHanbHbIX
YpaBHEHUH U HEPABEHCTB

35 Pewrenne nppannoHanbHbIX
YpaBHEHUH U HEPABEHCTB

36 CaoiicTBa 1 rpaduK KOpHS N-0i
CTENEHU

37 CgoiicTBa 1 rpaduK KOpHS n-oi
CTENEHU
KonTposnpHas paboTa o teme

38 "ApupmeTrueckuii KopeHb n—ou
creneHy. MppannoHanbHele
YPaBHEHUs U HEPABEHCTBA"

39 CuHyc, KOCUHYC ¥ TAaHT€HC

YHUCJIOBOIO aprymcHTa




40

CuHyc, KOCUHYC ¥ TAaHT€HC
YHCIIOBOTO apryMeHTa

41

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHUCIIOBOTO
aprymeHTa

42

ApPKCHHYC, apKKOCHHYC H
ApPKTAaHI'€HC YHMCIIOBOTO
aprymeHra

43

Tpuronomerpuueckas
OKPY’KHOCTB, OIIPENICTICHHAE
TPUTOHOMETPUUECKUX (YHKIUI
YHCIIOBOTO apryMeHTa

44

Tpuronomerpuieckas
OKPY>KHOCTb, OIIpE/ICTICHHE
TPUTOHOMETPUUECKUX (QYHKIUI
YHICIIOBOTO apryMeHTa

45

OCHOBHBIE TPUTOHOMETPHUYECKHE
hopmyItbl

46

OCHOBHBIE TPUTOHOMETPHUYECKHE
hopmybl

47

OcHOBHBIE TPUTOHOMETPHUUECKHE
bopmybl

48

OCHOBHBIE TPUTOHOMETPHYECKUE
bopmysl

49

[IpeoOpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHUN

50

[IpeoOpazoBanue




TPUTOHOMETPUYECKUX
BBIPAKECHUH

51

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHUI

52

[IpeoGpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKEHUH

53

[IpeoGpazoBanue
TPUTOHOMETPUUYECKUX
BBIPAKEHU I

54

Pemrenne TpuroHoMeTpuyECKuX
YpaBHEHHI

55

Pemenune TpuroHomMeTpruyeCKuX
YpaBHEHHI

56

Pemenune TpuroHoMeTpruYeCKUX
ypaBHEHUM

57

Pemenune TpuroHoMeTpruYECKUX
ypaBHEHUU

58

Perienne TpuroHoMeTpuYECKUX
YpaBHEHHI

59

Perienne TpuroHoMeTpuYECKUX
YpaBHEHHI

60

KonTponpHas paboTa 1o teme
"@OopMyJIbl TPUTOHOMETPHH.
Tpuronomerpuueckue
ypaBHEeHH"

61

IlocnegoBaTenbHO CTH, CrocoObI




3aJaHHs IOCIEJ0BATEIbHOCTEH.
MonoTtouHEbIE
HOCIIEIOBATEILHOCTH

62

Apudpmernueckas u
reoMeTpHuuecKas porpeccuu.
Hcnonp30Banue nporpeccuu s
pelIeHns peallbHbIX 3a7a4
MPUKIIAJHOTO XapakTepa

63

beckoneuHo yoObIBarorast
reoMeTpUIecKas IPOTPeccusl.
Cymma 6eckoHEeYHO yObIBaroIen
TeOMETPUIECKO Mporpeccun

64

dopmyra cIoKHBIX TPOLEHTOB

65

dopmyra cIoKHBIX TPOLEHTOB

66

O0o001enue, cucTeMaTH3aIus
3HAHUH 3a KypC anreOpbl U Havas
MaTeMaTH4ecKoro aHanausa 10
KJ1acca

67

WroroBas koHTpoJibHAsA paboTa

68

O0o001Ienne, cucTeMaTH3aIus
3HAHMI 32 Kypc anreOpbl U Hayal
MaTreMaTHdecKoro aHaiauza 10
Kjacca

OBIIEE KOJIMYECTBO HACOB I10
I[TIPOTPAMME

68




11 KJIACC

KoaunuecTBo 4acoB

DJIeKTPOHHBbIE
Ne ugposbie
Tema ypoka Kourpouabusie | IlpakTuyeckue uupp
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThI
pecypchbl
| CremneHs ¢ parioHAIbHBIM |
MoKa3aTenemM
2 CaolicTBa cTeneHn 1
[IpeobpazoBaHue BEIpAKECHHUI,
3 COZEpKAIIUX pallMOHAIbHBIE 1
CTETNICHU
[IpeoOpazoBaHue BEIpAKCHHUIA,
4 COJIEpKAIINX pallHOHAIBHBIC 1
CTETIeHU
[IpeoOpazoBaHue BEIpAKECHUIA,
5 COJIeprKalluX pallMOHAIbHbIE 1
CTETeHU
6 [TokaszarenbHble ypaBHEHUS U |
HEpaBEHCTBA
7 [TokaszarenbHbIe ypaBHEHUS U |
HEpaBEHCTBA
2 [Toka3arenbHble ypaBHEHHUS U |
HEpaBEHCTBA
9 [Toka3arenbHble ypaBHEHHUS U |
HEpaBEHCTBA
10 [Toka3arenbHble ypaBHEHHUS U |

HCpPaBCHCTBA




[MokazarenpHas QyHKIMS, €

11 N
CBO#iCTBA U rpaduk
KonTtponsHas paboTa 1o teme
"CteneHs ¢ parMoHAIbHBIM

12 nokaszarenem. [lokasarenbHas
¢yukuus. [TokasaTenbHble
ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudwm uucna

14 JlecTHYHBIEC M HATYpaJTbHBIE
sorapudmsl

s [IpeoOpa3oBaHue BhIpa)KEeHUH,
coJieprKaluXx Jorapu@mol

16 [IpeoOpazoBaHue BEIpAKCHHUIA,
coJIepXKaIiux Jorapudmol

17 [IpeoOpazoBaHue BEIpAKECHHUIA,
coJIepXKaIiux Jorapudmol

18 [IpeoOpazoBaHue BEIpAKECHUIA,
coJieprKalux Jorapudmol

19 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

)1 Jlorapugmuueckue ypaBHEHUs U
HEepaBEeHCTBa

” Jlorapugmuueckue ypaBHEHUs U
HEepaBEeHCTBa

3 Jlorapudgmuueckas GpyHKIuS, €€

CBOIicTBa U rpaduk




Jlorapudmuueckast GyHKIuUS, €&

24 .
CBOIiCTBa U rpaduk

55 Tpuronomerpudeckue GpyHKIHIH,
UX CBOICTBa U rpaduku

26 Tpuronomerpuyeckue GpyHKIHH,
UX CBOWCTBA U rpaduku

7 Tpuronomerpudeckue GpyHKIHH,
UX CBOMWCTBA U rpaduku

)3 Tpuronomerpudeckue GpyHKIHH,
WX CBOMCTBA U rpaduku

29 [Tpumeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB

30 ITpuMepb! TPUTOHOMETPUYECKUX
HEpPaBEHCTB

a1 IIpuMepb! TPUTOHOMETPUYECKUX
HEPaBEHCTB

0 IIpuMepbl TPUTOHOMETPUYECKUX
HEpPaBEHCTB
KonTposnpHas paboTa 1o teme
"Jlorapudmuueckas QyHKITHS.
Jlorapugmuueckue ypaBHEHHs U

33 HepaBeHCTBa. T pUroHoMeTpuyecKue
(GYHKIMH B UX
rpaduku. Tpuronomerpudeckue
HepaBeHCTBA"

34 HenpepbiBHble QyHKIMH

35 Mertoa MHTEpBAJIOB /ISl PEIICHHUs

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB IJId pCUICHUA

36
HEPaBEHCTB

37 [IpousBoanas GyHKIMH

38 [IpounsBoaHas GyHKIHH

39 I'eomerpuyeckuii 1 pu3NIECKUit
CMBICIT ITIPOU3BOTHOM

40 I'eomerpuueckuii u pusnveckuit
CMBICIT ITPOU3BOIHOM

41 [Ipon3BOIHBIE AIIEMEHTAPHBIX
byHKIH]

4 [Ipon3BOIHBIE AIIEMEHTAPHBIX
byHKIMH

3 [IpousBoHAS CYyMMBI,
MIPOU3BEJICHHUS, YACTHOTO (PyHKIIMH

m [IpousBoHAS CYMMBI,
IIPOU3BEJCHHUS, YACTHOTO (PyHKIIMH

45 IIpousBonHas CymMBl,
IIPOU3BEJCHHUS, YACTHOTO (PyHKIIUH
[Ipumenenre mpou3BOIHOM K

46 HCCIeoBaHUI0 (DYHKIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpumeHenne Mponu3BOIHOM K

47 HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
IIpuMeHeHne NpoON3BOIHON K

48 WCCIeI0OBaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

49 [IpuMeHeHne poON3BOIHOM K




WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTB U OKCTPEMYMbI

50

Haxoxneaue HauboablIero u
HaWMEHBIIIETO 3HAYCHHSI (DYHKITHH
Ha OTpe3Ke

51

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HAUCHUS (QYHKITUU
Ha OTpE3Ke

52

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HAUYCHUS (YHKITUU
Ha OTpE3Ke

53

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAUYCHUS (YHKITUU
Ha OTpE3Ke

54

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHHS (QYHKIIHMH
Ha OTpE3Ke

55

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAUYCHUS (YHKITUH
Ha OTpPE3Ke

56

[TpumMeHeHue TPOU3BOTHOM ISt
HAXOXK/JICHUS HAMITYYIIIETrO
peleHus B PUKIIAIHBIX 3aj1a4yaXx,
JUIsL OTIpENIENIEHUS] CKOPOCTH
mpoliecca, 3aaHHOTO hopMYIIOoit
WK TpaduKoM

57

KonTtponsHas paboTa 1o teme
"[IpousBonnas. Ilpumenenune




MIPOU3BOIHOMN"

[lepBooOpa3nas. Tabnuma

58
epBOOOPA3HBIX
59 [lepBooOpa3nas. Tabnuma
epBOOOPA3HBIX
60 WNHTerpain, reoMeTpUYECKUil 1
(u3nueckuil CMbICI UHTErpaa
61 WNHTerpain, reoMeTpHYECKUil 1
(bu3nueckuit CMbICI UHTErpaa
& WHTerpain, reoMeTpUYECKHil 1
(bu3nueckuit CMbICI HHTErpaa
63 Brrunciienue naterpaia no
dhopmyne HeroTrona—Jleitoamia
64 Brrunciienue naterpaia mno
dhopmyne Herotrona—Jleitoamia
65 Beruncnenue uarerpana mno
dhopmyne Herotona—Jleitoauia
66 Beruncnenue uaTerpana mno
dhopmyne Herotona—Jleitoauia
67 Cucrembl TMHENHBIX YPAaBHEHUN
68 Cucrembl TMHEMHBIX YPaBHEHUN
Pemienue npukiaaHeIx 3a1a4 ¢
69 ITOMOIIBIO CUCTEMBI TMHEWHBIX
YpaBHEHUU
Pemenue npuxiagHeIx 3a1a4 c
70 IIOMOIIIBIO CUCTEMBI JIMHEUHBIX
YpaBHEHUH
71 Cucrembl 1 COBOKYITHOCTH LIEJIBIX,




paIMoOHaIBHBIX, HPPAIIHOHATBHBIX,
MOKa3aTeIbHbIX,
JTOorapu(pMUICCKUX YPaBHECHUH H
HEPaBEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMoOHAIBHBIX, UPPAIIMOHATIBHBIX,
MOKa3aTeIbHbIX,
norapu(PMUIECKUX YpaBHEHUHN U
HEPaBEHCTB

73

CHCcTeMBI U COBOKYITHOCTH TIEJIBIX,
paIMoOHAIBHBIX, HPPAIIHOHATBHBIX,
MOKa3aTeIbHBIX,
Jorapu(pMUUECKUX ypaBHEHUH U
HEPaBEHCTB

74

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, HPPALIHOHATBHBIX,
MOKa3aTeIbHbIX,
Jmorapu(pMUUEeCKUX ypaBHEHHH U
HEPaBEHCTB

75

Ucnonb3oBanue rpadukoB
(GYHKIMHI 47151 pelieHus ypaBHEHU I
U CUCTEM

76

Hcnonb3oBaHue rpaguxoB
(GyHKLIUH 17151 pelleHus ypaBHEHU
U CUCTEM

7

IIpuMeHeHre ypaBHEHH, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3aJ1a4 U3
pa3nuyHbIX 00JacTel HayKH U




peaNbHOM KU3HU

78

KonTtposnsHas paboTa o teme
"WHTerpan u ero npuMeHEeHHUsL.
Cucremsbl ypaBHeHUI"

79

HarypaneHble u 1iensle yncia B
3a7a4ax U3 peajbHON KU3HU

80

HarypaneHble u 1iensle yncia B
3a7a4ax U3 peajbHON KU3HU

81

HarypaneHble u 1iensle yncia B
3a7a4ax U3 peajbHON KU3HU

82

[Ipu3Haky 1eIUMMOCTH HEITbIX
qHcen

83

[Ipu3HaKK TETUMOCTH IEITBIX
qHCel

84

[Tpu3HaKK TETUMOCTH IEITBIX
qHcel

85

[ToBTOpEeHue, 060061ICHNME,
CHUCTeMaTH3aIys 3HAHHH.
YpaBHeHus

86

[ToBTOpEeHUE, 0600IICHHE,
CHUCTeMaTH3alysl 3HAHHH.
YpaBHeHUA

87

[ToBTOpEnue, 0600IIeHNE,
CUCTEMAaTU3AI[Us 3HAHHA.
YpaBHeHUA

88

[ToBTOpEnue, 0600IIeHNE,
CUCTEMATU3AIUS 3HAHMA.
YpaBHeHUS




89

[ToBTOpEHue, 0600IICHNE,
CHCTEMAaTH3aIs 3HAHWH.
YpaBHeHus

90

[ToBTOpEHnue, 0600IICHHE,
CHCTEMAaTH3aINs 3HAHWH.
YpaBHeHus

91

[ToBTOpenue, 0606mICHNHE,
CHCTEMAaTH3aIis 3HAHWH.
HepasencrBa

92

[ToBTOpEenue, 06001IeHNE,
CUCTEMaTU3alus 3HAHUMN.
HepasencrBa

93

[ToBTOpenue, 06006mICHNME,
cUCTeEMAaTH3alysI 3HaHUH.
Hepasencrna

94

[ToBTOpeHnue, 06006mICHNHE,
CHUCTeMaTH3aIys 3HAHHH.
Hepasencrna

95

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTu3anus 3HaHui. CUCTEMBbI
YpaBHEHHI

96

[ToBTOpEHUE, 0000IICHNE,
cuctemaTusanuys 3HaHui. CUCTEMBbI
YpaBHEHUU

97

[ToBTOpenue, 06061IeHNE,
cucremarusanus 3HaHui. OyHKIuu

98

[ToBTOpEHue, 060061IeHNE,
cucremaTtusauus 3HaHui. OyHKIUU




99 HToroBas KOHTpOJIbHAA paboTa 1

100 Wrorosas koHTpoJibHAsA paboTa 1
O0001enue, cucreMaTH3aIus
3HAHMI 32 KypC areOphl U Hada

101 1
MaTeMaThdeckoro ananms3a 10-11
KJIaCCOB
O0006111eH1E, CUCTEMATH3AIIHS
3HAHM 32 KypC areOphl U Hada

102 1
MaTeMaThdeckoro ananm3a 10-11
KJIaCCOB

OBUIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Marematuka: anredpa 1 Hauana aHanuza,reomerpus. Anreopa 10 kinacc.ba3zoBerit

u yriyonennsiii ypoBHu. "lIpocBemenue” 2020 rog

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






AOKYMEHT NOANMUCAH
3J/IEKTPOHHOMU Mo A4Muncoeio

CBEAEHUA O CEPTU®UKATE 301

CepTudukat 266592536671298867531651571396054376186336389054
Bnagenel [lemeHesa CeeTnaHa leHHabeBHa

JencTteutened C 10.04.2024 no 10.04.2025




AOKYMEHT NOANUCAH
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