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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOTo
aHanu3a» 0a3oBOro ypoBHs st oOydaromiuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHOBe DenepabHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHusA, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpa3oBanus. Peanmmzamusi mporpaMMbl 0OecTieUMBAaeT OBJAICHHE KIIOUYEBBHIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMHU OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO W TTO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYAFOIITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga mMaTeMaTHYECKOTO aHAM3a» SIBJISETCS OJHUM W3
HanboJyiee 3HAYMMBIX B MPOTPpaMMeE CTaplield IIKOJIbI, MOCKOJIbKY, C OJHOM
CTOpOHBI, OH oOOecneynBaeT HMHCTPYMCHTAIbHYIO 0a3zy i H3Yy4YCHUs BCEX
€CTEeCTBEHHO-HAYUYHBIX KYPCOB, a C JPYroll CTOPOHBI, (POPMHUPYET JOTUUECKOE H
a0CTpaKTHOE MBIIIJICHUE Yy4YalluXcsi Ha YPOBHE, HEOOXOAMMOM [JIi OCBOCHHUS
KypcoB HH(POPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJAJEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (OpMYJIUPYET CBOU JOCTUKEHUSI B MaTeMaTU4YeCcKoi opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBACT OCHOBY IS
YCIICIIHOTO OBJIAJICHUSI 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJICHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HHU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBJajcHHE
a0CTpaKTHBIMU ¥ JIOTHUECKH CTPOTMMU MAaTE€MaTUYECKUMHU KOHCTPYKIUSMHU
pa3BUBAET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3aIMio, abcTparupoBaHue u
aHaAJIOTHI0, POPMUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOpbl M Hayal MaTEMaTUYECKOr0 aHaju3a B CTaplledl NIKOJe ydaluecs
MOJIy4alOT HOBBI ONBIT PEIICHUS MPUKIAAHBIX 3aJa4, CaMOCTOSITEIbHOTO
MOCTPOCHHSI MAaTEMATHUYECKUX MOJENEH pealibHbIX CUTyallud W HHTEpHpeTaIuu
MOJIYYEHHBIX  pEUIEHHUM, 3HAKOMSITCS C  OpUMEpaMyd  MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH B MOPHUPOAE, HAYKE M B UCKYCCTBE, C BbIJAIOIIMMUCS
MaTeMaTH4eCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcsl Kak depe3 y4deOHbIM Marepuall, cCocOOCTBYIOMINI (OPMHUPOBAHUIO
HAay4yHOTO MHPOBO33pPEHHUS, TaK W uepe3 crnenupuky ydeOHOW AesiTeIbHOCTH,



TpeOyrouieit CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN pPE3yJIbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa v Hauajga MaTEMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COJEPKATEIbHO-METOANYECKUE JUHUN: «Uucna M BBIYUCIECHUSDY,
«Dynkuun U rpadpukuy», «YpaBHeHUS W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM JOoruka». Bce OCHOBHbIE
COJIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
oOydeHHs B CTaplliel IIKOJIe, €eCTECTBEHHO AOMOHSISA JIPYr Apyra M MOCTENEHHO
HAChIIAsiCh HOBBIMM TE€MaMu W pasgenamu. JlaHHBIA Kypc  SIBISETCS
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIUH: alredpa, TPUrOHOMETPHS, MATEMATUYECKUI aHaIu3,
Teopusi MHOXkecTB U Jip. [lo Mepe Toro kak yuamiuecsi OBlaZeBalOT Bc€ Oosee
MIMPOKUM MaTEMaTUYECKUM alllapaToM, y HUX MOCIEI0BaTeIbHO (OPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyID MOJEIb pPEalbHOM
CUTyallud, TPUMEHSTh 3HAHUSA, MOJyuYeHHble B Kypce «Anrebpa M Hauaia
MaTEMaTUYECKOT0 aHaju3ay, JUJIs PElIeHHs] CaMOCTOSITENIbHO C(hOpMyTHpPOBAHHON
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYYEHHBIA PE3yJIbTAaT.

CopaepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna W BBIYMCIEHUS) 3aBEpIIAET
(bopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4aTO B OCHOBHOM ImKoje. B crapmiei mkoje oco0oe BHUMAaHHUE YACNSICTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHBIX (OpPM 3amucu  JEWCTBUTEIBHOTO 4YHUCIIA, YMEHHE
pallMOHANIBHO BBIOJHATh JEUCTBUS C HHUMH, JE€iIaTh NPUKUAKY, OLCHHUBATH
pesynbrar. OOyyaromuecs TOJYy4arOT HAaBBIKM MNPUOIMKEHHBIX BBIYHCICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
WCIIOJIb30BAHUA MATEMAaTUHYECKUX KOHCTAHT, OLICHUBAHNS YUCIIOBBIX BBIPAKCHUN.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJE, TOCKOJbKY B KaXJAOM pasjieie MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
Pa3IMYHBIMUA METOJAaMHU pELICHUS LEbIX, PalWOHAIBHBIX, WPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOTapU()MHUYECKUX U  TPUTOHOMETPHUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [losrydyeHHbIe yMEeHNs UCTIONIB3YIOTCS IIPU UCCIIE0BAHUN
(YHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a/1ad W 3a]ad Ha
HaxOoXXJI€HUE HauOOJbIIMX M HAUMEHbIIUMX 3HaueHud GyHkuuu. J[annas
coJepkaTeslbHas JUHUS BKIOYaeT B ce0s Takke (OpMUPOBAHHWE YMEHH
BBINIOJIHATH pacdy€Tel Mo (opmysiaMm, HpeoOpa3oBaHUs LEJbIX, PALMOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUN, a TAKXE BBIPAKECHUI,



collepKalllUX CTENeHH W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuala MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUS Yy4aluxcs, (OPMHUPYIOTCS HaBBIKM JI€TyKTUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Anredpa
npeayaraeT A(QQGEKTUBHbIE HHCTPYMEHTBI [JIsl PELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H  TpadUKU» TECHO
NeperieTaeTcsl ¢ ApYruMu JIMHUSAMU Kypca, OCKOJIbKY B KAKOM-TO CMbICIIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETICHHOM,
MOKa3aTeIbHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKIUI, UX CBOMUCTB
U rpaduKoOB, UCHOJb30BaHUE (DYHKIMHA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
NPEIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KAaK C MAaTEMaTHYECKUM aHAJIM30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TOoM OGosbllioe BHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIamMu 3aBUCHUMOCTH MEXKIY
pPa3sTUYHBIMUA BEJTMYMHAMH, MCCIE0BATh TMOJYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Martepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3aIlUU, UCTIOIb30BAHUIO aHAJIOTHH.

ConepxarenbHass JuHUS «Hadana maTeMaTH4ecKOro aHajau3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyI KaK MaT€eMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ady,
JOCTYIIHBIX O0YYaIOIIMMCS, Y KOTOPBIX MOSIBISETCS BO3MOYKHOCTh MCCIIEIOBATH U
cTpouTh Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAN QUTYp U OOBEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg cojlepkarenpHas JIMHHAA OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENEH peajJbHBbIX CHTyaluM,
HaXO0XJICHUSl HAWJIyYIlIerO PEIICHUSI B MPHUKIAIHBIX, B TOM YHUCJIE COLHUAJIbHO-
SKOHOMMYECKHUX, 3a7a4ax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTHYECKOIO aHaIU3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaTHLHO-JIOTHUECKOTO W KPEaTHBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUU pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHHMKEe M HUCKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCS PEe3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTHKU Kak
HayKH, U UX aBTOpax.

CopepxarenbHO-MeToANYECKas: JTUHUS «MHOXKECTBA U JOTMKa» B OCHOBHOM
MOCBSIIEHA  3JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTUKU W IMpejararot



HauOosiee YHUBEPCATbHBIN A3bIK, 00OBEAUHSIONINM BCE pa3/iesibl MATEMaTUKU U €&
NPUWIOKEHUM, OHU CBSA3BIBAIOT Pa3HbIE MATEMATUYECKUE NUCUMIUIMHBI B €IUHOE
uenoe. IloaToMy BakHO JaTh BO3MOYKHOCTH IIKOJIBHUKY IOHUMATh TEOPETUKO-
MHOECTBEHHBIA S3bIK COBPEMEHHOM MAaTEMAaTUKU W HCHOJB30BaTh €r0 I
BBIPAXKEHHS CBOUX MBICJIEH.

B kypce «Anrebpa v Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbl MAaT€MAaTH4YECKOTO MOJEIUPOBAHUS, KOTOPBIE MPU3BAHBI
chopMUpOBaTh HABBIKA TTOCTPOCHUSI MOJIEJIEH peaTbHbIX CUTYaIlUH, UCCIIeIOBAHMS
ATUX MOjieNiel C MOMOIIbIO anmapara ajaredpbl ¥ MaTeMaTHYecKOro aHaiu3a |
MHTEPIPETALNN MOJIYYEHHBIX PE3YJIbTATOB. Takue 3aJaHus BIUICTEHBI B KaXJbIi
U3 pa3ziesIoB IPOrpaMMBbl, IIOCKOJIBKY BECh MAaTepHUall Kypca IIMPOKO UCTIIOJIb3YETCs
JUI PELICHUS NPUKIAAHbIX 3a1a4. [[py pemennn peabHbIX NPAKTUYECKUX 3a7ad
yyaluiuecss pa3BUBAlOT HAOJIONATENbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BATh AHAJIOTHIO, 0000I1IaTh W KOHKPETHU3UPOBATH
npobaeMy. JlesTeaTbHOCTh MO (POPMHUPOBAHUIO HABHIKOB PEIICHHS TPHUKIIAIHBIX
3a/lay OpraHM3yeTcsl B IMpOIlecCe M3YUEHHUsI BCeX TeM Kypca «Ainrebpa u Hauajia
MaTeMaTHUYECKOI0 aHaJIM3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Haydajdl MaTeMaTH4eCKOTO
aHajau3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 daca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a Ba roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYecKre  JIpodu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIaMH, TPeoOpa30BaHUs YHCIOBBIX BhIpaxkeHul. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHHs] TPUKIAAHBIX 334 U3 Pa3jINdHbIX OTpaciei
3HAHWUU U PEaIbHOM KU3HH.

JleficTBUTENIbHBIE 4YHWCHA. PanuoHanbHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuud ¢ JAEHCTBUTENbHBIMH uucliaMH. [IpubnrxE€HHbIE
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BbIYNCICHUM.

Crenmenb ¢ menbiM  nokazareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENBHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JJISl PEUICHUS MNPAKTUUYECKUX 3a7ad U IPeACTaBICHUS
JAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(pMETHIECKUMU KOPHSIMU HATYpaJIbHOM CTETIeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPE0Opa3oBaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAYKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPABHEHUN  HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemenue TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHNU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkmus, crnocoObl 3amanus (QyHknuw. ['padux dyakmuu. Bzaumuo
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (pyHKIMs ¢ HATypaJibHBIM U 1IEIbIM Moka3arenieMm. EE cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-OU CTETICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4€CKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCJEA0BATCIBHOCTH.

ApudmeTtudeckas U reomerpudeckasi mporpeccuu. beckoneuHno yObIBaromas
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUECKOM
nporpeccun. @opMysa CIHOKHBIX MPOLEHTOB. VCmonp30BaHKWE MPOrpecCUd s
pELIEHUs PEAIbHBIX 3a7a4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOk€ecTBO, Omnepalnuu HajJ MHOXKeCTBaMmu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncna. [Ipu3Haky 1eIuMOCTH HETbIX YUCET.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BbIpAXKEHUI, COACPIKAIINX JOTapUPMBI.

[IpeoOGpa3zoBanre BBIPAKEHUN, COJEPKAIMUX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE ypaBHEHHS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 3a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM WM  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 pa3jInyHbIX 00JlacTeil HayKu W peanbHOM
KU3HU.

DyHKUUM U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHknmu. [IpomMexyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKIuu. Hawmbomnbiiee u HamMeHbIee
3HaueHue (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[TokazarenbHas u norapupmuueckas QyHKIKUU, UX CBOMCTBA U rpadUKU.



Hcnonb3oBanue rpagukoB QyHKUUH JUIsl PELICHUS YpaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble ¢pyHKIMU. MeTo1 HHTEPBAIOB JIJISl PEILIEHNUs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CyMMBbI, TPOU3BEIAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue mMpou3BOJAHON K UCCIEeN0BaHMIO (YHKIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOobllero 1 HauMEHbIIETo 3HaYeHUs] GYHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4YlIEro pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOTo
bopMynoi uian rpadUuKoMm.

[lepBooOpa3znas. Tabiuia nepBooOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruucienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydyeOHOro mnpenmera «MaremaTukay JOJDKHO 0OecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEro o011ero o0pa3oBaHus CAEIYIONIUX JUYHOCTHBIX,
MeETaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Yy4EOHOTO TMpeameTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIEr0oCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIlecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocnuTaHuE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY U HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHHUEM TYXOBHBIX HEHHOCTEN POCCHUICKOTO HapoJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUYECKOE BOCIIUTAHHUE:

ACTETUYECKMM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPUMEHATh MaTeMaTHUYCCKUEC 3HAHUS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KW3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢buszmIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BBHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAlIPaBI€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKUX TPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM I pelleHus 3ajlay B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu W  OOIIECTBEHHOW NPAKTUKH, TOHMUMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEYECKON JesTEeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS I[MBWIM3AIMHU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKA M MaTeMaTH4YEeCKOM KYyJIbTYpOM KakK CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBISITh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JIeATeIbHOCTD
UHAUBUAYAITBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOEHHUSI MPOTPAMMBbl YyYEOHOTO Mpeamera
«MartemMaTHKa» XapaKTepU3YyIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHIMU
OelicmausMU, YHUBEPCATIbHbIMU Pe2YTIAMUBHBIMU OetUCBUIMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecnevusarom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUAIOWUXCs (0CB80eHUe
Memooo8  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HPpUMEHeHUe  J102UYEeCKUX,
ucce008amenbCKux onepayull, ymerui pabomams ¢ ungopmayueti).

ba3oBbie 1OornuecKue JeHUCTBUS:

e BBIIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TTPU3HAKM MaTeMaTUYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (HOPMYIHpPOBATH
ompeieieHUs]  TOHATHM; yCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJlaccupuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBIABJIITH ~ MAaT€MaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U WU
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npeaiaraTb  KpUTEpUM Uil BBIABICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

J€J1aTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
VHJYKTUBHBIX YMO3AKJIFOUCHUH, YMO3AKIIFOYEHHUI 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTenbCTBa MaTeMaTHYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIBI;

BbIOMpATh CMOco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEIICHHs, BHIOMpaTh HauWOoJiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEJIbHO BBIJEICHHBIX KDUTEPHUEB).

ba3oBrie HCCIICA0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
dbopmynupoBaTh BOIMPOCHL, (GUKCUPYIOIIHE MPOTHUBOpPEUUE, MPOOJIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SIBJICHUS, TMPOIECCa, BBIABICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJTYYCHHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIOJIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JAeUIUTHl WHGOPMAINH, JAaHHBIX, HEOOXOIUMBIX /I OTBETa
Ha BOMIPOC U JJIsl PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IWYHBIX  THIIOB,
aHATM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAIHIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSATEIILHO
c(hOpMYIHPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecneuusarom

CPOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYHUAOUUXCAL.
OOmeHue:

BOCHPUHMMATh H  (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M HMUCBMEHHBIX TEKCTAX, JABATh MOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOI TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAlLlEJICHHBIE HAa MTOUCK
pEelIeHNs; COMOCTABIATh CBOM CYXKIEHHMS C CYXICHUSAMH JIPYyTHUX
YYaCTHUKOB JMAaNiora, OOHApYXMBaTh pa3juyve M CXOACTBO MO3HIIMUI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUSA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpAaTh  (dopmat
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3EHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaIHOW paOOTHI MPHU PEIICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eITh
COBMECTHOW JIESITETHbHOCTH, IUIAHUPOBATh OPTraHHU3AIUI0 COBMECTHOU
paboThl, pacrpenensTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHATH CBOK 4YacTh pPabOTHl W
KOOPJMHUAPOBATh CBOW JCHCTBHS C JPYrUMH UWICHAMH KOMAaH]IbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopmupoeaﬂue CMbIC106bLX YCNMAHOBOK U JHCUSHEHHBLIX HABLIKOB JTUHYHOCNIU.

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a]a4i, BEIOUPATh CIIOCO0 PEIIeHUs C

Y4IETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTeILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocodoamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsA  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTH4YECKOU 3aJa4u,



e TMPEIBHUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WIM HENOCTHKEHHS DPE3YJIbTATOB JAESATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a
Ha ypOBHE cpeaHero o6iiero oOpa3oBaHMs JOJKHO OOECredrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEIMETHBIX 00pa30BaTENbHbBIX PE3YIbTaTOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS M JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BrimonHaTs npuOaukEHHBIE BBIUYMCICHUS, UCIIONB3Ysl MIpaBUja OKPYIJICHHUS,
JeJIaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEeHHU;
MCIIOJIb30BaTh MOAXOASINYI0 (OPMY 3aMUCH IEUCTBUTENBHBIX YACEI VIS PEIICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs] M1 HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN M peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BeimonHATh mpeoOpa3oBaHMs IMENBIX, PANMMOHATIBHBIX W HPPAIMOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeaIbHON KU3ZHHU.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHusl (PYHKIMHU, 00JaCTh
ONpeJieNieHHs] ¥ MHOXKECTBO 3HAYeHUW (QyHKUMH, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKIMH, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMMA 715 pelIeHUs] ypaBHEHUIA.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM TTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NPH PEIIeHUH 3a]ad W3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXXaTh (OPMYJIaMH 3aBUCUMOCTH MEXK/y BEIUYMHAMMU.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTHdecKkas u
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIasi TIeOMETpUYEcKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUYECKO MPOTrPECCUH.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosb30BaTh CBOMCTBA IOCIEOBATEIBHOCTEW U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peasibHBIX IPOLECCOB W SBJIEHUM, MPH peUIeHUHM 3ajad M3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, II€J0€ YHCI0; HCIOJIb30BaTh
MPU3HAKU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXKHUTEIIN
JUJIS pEeIICHUS 3aa4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
ONEPUPOBATh MOHATUSAMH: IOKA3aTEIbHOE YPAaBHEHHUE W HEPABEHCTBO; pELIATh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUN, COAEpNAIIMX JOrapuMsbl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte penienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTh pemieHnst NpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBIATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJ]layH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHN U TPAPUKHU

OnepupoBaTh MOHATUSIMU: Tepuoanyueckas  (QYHKIHUA, [POMEXKYTKH
MOHOTOHHOCTH ~(DYHKIIMHM, TOYKH DOKCTpemMyMa (yHKIHMHM, HauOoJblIee W
HauMEHbIIIee 3HAYCHHs (YHKIUUM Ha TMPOMEXKYTKE; HCIOIb30BaTh WX IS
uccienoBanus QpyHKIMH, 3aJaHHON TpaUKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENbHOM, JIOTapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM TUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB.

N3o00paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIb30BATh UX ISl PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCKOr0o aHaJIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPhIBHAS (QYHKIIUS, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKIUN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonp30BaTh MPOU3BOAHYIO TSl UCCIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K TIOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a/1a4aXx.

OnepupoBaTh MNOHATHSAMH: IepBoOOpa3Hass W  HMHTErpajl; IOHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleiiOuuia.

Pemate mpuknagHbie 3aavyd, B TOM YHCJIE COIHMATHLHO-DPKOHOMHYECKOTO U
¢usnyecKoro xapakrepa, CpeACTBAMU MaTEMaTHUYECKOTO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX Uncen. ParmonansabIe 14 1
YpaBHEHHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6
ITOKa3aTeIeM
3 Apudmernueckuil KOpeHb N—ON CTETEHH. 13 1
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA
DopMmyJibl
4 TPUTOHOMETPUU. T pUTOHOMETPUUECKUE 22 1
YpaBHEHUS
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
6 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 3 |
3HaHUHU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpaBeHCTBa
Tpuronomerpudeckue GyHKIIUN U UX
3 rpaduku. TpuroHoMerpuueckue 9 1
HEpaBEeHCTBa
4 [IpousBoanas. [Ipumenenre npou3BoIHON 24 1
5 WNHterpan u ero npuMeHeHUst 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbHble U 1enbie yncina 6
g [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4acoB

Nen/m | Tema ypoka KonrtpoabHbie IIpakTuyeckue
Bcero
padoThI padoThbI

MHo3k€ecTBO, Onepalny Hajl MHOKECTBAMHU.
Huarpammel Diinepa—Benna

Pammonansusie ynciaa. OOBIKHOBEHHBIE U
2 JeCSITUYHBIE TPOOH, IPOLICHTHI, 1
OECKOHEYHBIE MTEPHONUECKHIE IPOOH

Apudmernueckue onepanuu ¢
3 paloHaIbHBIMU YHCIIaMU, IpeoOpa3oBaHus 1
YHCIIOBBIX BBIPA)KEHUI

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pEeLIeHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3IMYHbIX 1
oTpaciel 3HaHUW U peaIbHOU KU3HU

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
5 pelieHus MPUKIAIHBIX 33]1a4 U3 Pa3TuIHBIX 1
oTpacJiel 3HaHUW U peabHON KU3HU

HeﬁCTBHTCHLHBIC yucia. PanmonanbsHbie U
HppanOHaJIbHbIC YHUCJIa

Apudmernueckue omnepaiuu c
JEHCTBUTENbHBIMH YHCIIAMU

[TpuGnnxEHHbBIE BHIYMCIIEHUS, TpaBUIa
8 OKpPYIJICHHMS, IPUKUKA U OLICHKA 1
pe3yspTaTa BIUMCICHUN

9 ToxnecTBa M TOXXAESCTBEHHEIE 1




npeoOpa3oBaHus

10 VYpaBHEHME, KOPEHb YPAaBHEHUS

11 HepaBeHcTBO, pelieHre HepaBeHCTBA

12 Mertox UHTEPBAJIOB

13 Pemrenue nensix u qpoOHO-paMOHATBHBIX
YpaBHEHUIN U HEPABEHCTB
KontponsHas pabora no teme "MHo)kecTBa

14 palMOHANBHBIX U IEUCTBUTEIIBHBIX YUCET.
PannonanbHble ypaBHEHUSI U HEPABEHCTB"

15 OyHKIHUSA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIe QyHKIMH
I'paduk dyakumun. O6macTs onpeneacHus u

16 MHO>KeCTBO 3HaueHui pyHkiuu. Hymnu
¢byukun. [IpomMexxyTky 3HAKOMIOCTOSTHCTBA

17 UeETHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1EIBIM IOKA3aTeNIEM.

18 CrannapTtHas (hopma 3armcu
JNEHUCTBUTEIBHOTO YUCIIA
Hcnons3oBanue moaxoasmieii opmbl

19 3alUCH ACUCTBUTENBHBIX YUCEI IS
peuieHus NpakTUYECKUX 3a/1a4y U
MPEACTABICHUS JAHHBIX

20 CrenenHas GyHKIHS C HATYpPaJIbHBIM U
1enbM nokazateneM. E€ cBoiicTBa u rpadux

71 ApupmeTrueckuii KOpeHb HaTypalbHON
CTETICHU

2 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




CBoiicTBa apuPMETHUECKOTO KOPHS

23 HaTypaJIbHOU CTEIECHU

24 CaoiicTBa apu()METHUECKOTO KOPHS
HATypaJbHOU CTENEHU

)5 CBoiicTBa apu()METHUECKOTO KOPHS
HATypaJbHOU CTENEHU

26 JeiicTBus ¢ apupMeTHIeCKUMU KOPHSIMH N—
OH CTEeNeHU

7 JeiicTBus ¢ apupMeTHIeCKUMU KOPHSIMH N—
O}l CTeeHN

)3 JeiicTBus ¢ apudpMeTHIeCKUMU KOPHSIMH N—
OH CTeNeHU

29 JeiicTBus ¢ apudpMeTHIeCKUMU KOPHAMH N—
Ol cTeneHu

30 JleiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
Ol cTeneHu

31 Pemenue uppannmoHanbHbIX YpaBHEHUN U
HEPABCHCTB

1 Pemenue uppanroHanbHbIX YpaBHEHUN 1
HEPABCHCTB

1 Pemenue uppanoHaibHBIX ypaBHEHUN U
HEPABEHCTB

34 Pemenue uppannoHalbHbIX ypaBHEHUN U
HEPABEHCTB

35 Pemenune nppanioHaibHBIX ypaBHEHUN U
HEPABEHCTB

36 CBoiicTBa U rpaduk KOpHs n-0il cTeneHn

37 CBoiicTBa u rpaduk KOpHs n-0il cTeneHn




KonTtposneHas paboTa o teme

"ApudMeTHuecKuil KOpeHb N—Oi CTETEeHH.

38 UppanmonanbHubie ypaBHEHHS U !
HepaBeHCTBA"

39 CuHyc, KOCHHYC M TAHT€HC YHCIIOBOTO |
aprymeHra

40 CuHyc, KOCHUHYC M TAHT€HC YHCIIOBOTO |
aprymeHra

A1 ApKCHUHYC, apKKOCUHYC U apKTaHTEHC |
YHICIIOBOTO apryMeHTa

4 ApKCHUHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

43 ONpEAECICHUE TPUTOHOMETPUYECKHUX 1
(YHKIHI YMCIOBOTrO apryMeHTa
Tpuronomerpudeckas OKpy HOCTb,

44 ONpEIEICHUE TPUTOHOMETPUYECKHUX 1
(yHKIIHI YUCIOBOTrO apryMeHTa

45 OCHOBHBIE TPUTOHOMETPHUUECKHE (POPMYJIIBI 1

46 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

49 [IpeoGpazoBaHme TPUTOHOMETPUUECKUX |
BBIPAKECHUHN

50 [IpeoOpazoBaHre TPUTOHOMETPHUECKUX |
BBIPAXKCHUM

51 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1

BBIPAXKCHUI




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

52 . 1
BBIpAKCHUH
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX !
BBIPAKCHUI
54 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1
55 Pemenne TpUroHOMeTpUUECKUX YpaBHEHHM 1
56 Pemenune TpUroHoMeTpHUUECKUX YpaBHEHHM 1
57 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
58 Pemenune TpUroHoMeTpHUUECKUX YpaBHEHHM 1
59 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KontponbHas pabora no teme "®@opmysib
60 TPUTOHOMETpHUH. TpUroHOMeETpruYeCKre 1
ypaBHEeHUS"
IlocnenoBatenbHOCTH, CIOCOOBI 3a4aHUS
61 HocJeaoBaTenbHOCTEM. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmernueckas 1 reoMeTpudeckas
& nporpeccuu. Mcnonp3oBaHue nporpeccun |
JUISl PELIeHUs peabHbIX 3a/1a4 PUKJIATHOTO
XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBaIOLIEH reOMEeTPUYECKOM MPOrpeccuu
64 @opmyiia cI0KHBIX IPOLIEHTOB 1
65 dopmyrna CI0KHBIX TPOLIEHTOB 1
O06o001Ienne, cucTeMaTH3alus 3HaHUH 3a
66 Kypc anreOpbl 1 Hayajl MaTeMaTUYecKoro 1

agann3a 10 ximacca




67 Htorosas KoHTpoJbHAs padoTa

O0001enue, cucreMaTH3amus 3HaHUH 3a

68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KVIACC

KoaudecTBO 4acoB

Ne n/m Tema ypoka B KontpoJabHbie IIpakTuyeckue
cero
padoThI padoThI
CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM 1
2 CBoiicTBa cTeneHU 1
3 [IpeoGpa3oBanHue BbIpaKEHUH, coAepKaIIUX |
paloHaIbHbIE CTEIIEHU
4 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIICHH
5 [IpeoGpa3oBanue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIICHH
6 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
7 [TokazaTenbHbIE ypaBHEHUSI 1 HEPABEHCTBA 1
8 [TokazaTenbHbIC ypaBHEHHS U HEPABEHCTBA 1
9 [Toka3aTenbHble ypaBHEHUSI U HEPABEHCTBA 1
10 IToka3zaTenbHbIe ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U 1
rpaduk
KounTtponsnas pabora no teme "CremneHs ¢
12 palOHaTIbHBIM [TOKa3aTeJIeM. | |
[TokazarenpHas ¢pynkuus. [lokasarenpHbie
YPaBHEHUS U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI 1
15 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKALINX 1




norapuMsl

[IpeoOpa3oBanme BEIpAKEHUH, COACPKAIIUX

16
norapupmMsl

17 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
sorapumMsl

13 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
Jorapu(pmsl

19 JlorapudmMuueckre ypaBHEHUS U
HEpaBEHCTBA

20 JlorapudmMudeckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

” Jlorapudmuueckue ypaBHEHUS U
HEpaBEeHCTBA

3 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U
rpaduk

24 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U
rpadguk

)5 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

26 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

7 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

)% Tpuronomerpuueckue GyHKIUH, UX
CBO¥CTBa U rpaduku

29 [IpuMepsl TPUTOHOMETPUYECKUX




HEPABEHCTB

[IpuMepsl TPUTOHOMETPUYECKUX

30
HEPABEHCTB

a1 [IpuMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB

0 [IpuMepsl TPUTOHOMETPUIECKUX
HEPABEHCTB
KonTponsnas paborta no teme
"Jlorapugmuueckas QyHKIIHS.
Jlorapudmudeckre ypaBHEHUS U

33 HepaBeHcTBa. Tpuronomerpuyeckme
GbyHKIIMY 1 UX
rpaduku. TpuroHOMeTpruIecKue
HepaBeHcTBA"

34 HemnpepriBHbIie QyHKITNN

35 MeTto1 HHTEpPBAJIOB JUIsl pelIeHUs
HEPaBEHCTB

36 MeTo1 MHTEPBAJIOB JUIsl pelIeHUs
HEPaBEHCTB

37 [IpousBoHas GpyHKIHH

38 [IpousBonanas GyHKIUH

39 I'eomeTrpuueckuii U GU3NYECKUIN CMBICT
MPOU3BOJHOM

40 I'eomerpuueckuii u GU3NYECKUIN CMBICT
MIPOU3BOJHOM

41 [IpousBoiHbIE 37IEeMEHTAPHBIX PYHKIINN

42 [IpousBoiHbIE 27IEMEHTAPHBIX PYHKINN

43 [IpousBoiHast CyMMBbI, IPOU3BEICHUS,




94acTHOTO (DYHKIUH

[IpousBoaHAasA CyMMBbI, IPOU3BEICHHS,

44 .
9acTHOTO (DYHKIIMIA

45 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIMIA
[IpuMeHeHne npon3BOIHOMN K

46 HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHeHne nmpon3BOIHOMN K

47 HCCIEeI0BAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 UCCIEeI0BAaHUIO ()YHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K

49 HCCIe0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U DKCTPEMYMBI

50 Haxosxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHUs (PYHKLUU HA OTPE3Ke

51 Haxosxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4eHUs (QYHKIUU Ha OTpe3Ke

57 Haxosxaenne HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4eHUs (QYHKIUHU Ha OTpPe3Ke

53 Haxosxaenue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHus QYHKIUU Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 (YHKIUN Ha OTpe3Ke

55 HaxosxaeHne HanOoJIbIIEero ¥ HAMMEHBIIETO




3Ha4YeHUs1 (QYHKIIUH HAa OTPE3Ke

[IpumeneHnne npou3BOIHOM JUIst
HAaXO’KJICHUS HAMJIYUIIIEr0 PEIICHUs B

56 MIPUKJIAIHBIX 3ajja4ax, Ui ONpeIeIeHUs
CKOPOCTH TIpoI1iecca, 3aJaHHOTO (popMyIIoi
WM TpaduKoM
KonTponsHas pabora o teme

57 "[IpousBoanas. [Ipumenenune
MIPOU3BOIHOM"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reomerpuueckuil U Gpu3nYecKuit
CMBICIT HHTETpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

2 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruucnenue uarerpana no gopmyie
Herorona—JleiiOauna

64 Beruucnenue uarerpana no gopmyie
Herorona—JleitOHMnA

65 Beruucnenue unrerpana no gopmyie
Herorona—JleitOHMIA

66 Brruucnenue unrerpana no gopmyie
Herorona—IJleitOnuna

67 Cucrembl TMHENHBIX YPaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perienne npukiIagHbIX 3a7a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUI

70

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IICJIBIX,
palMOHANBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUIN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJBbIX,
palluOHAJIbHBIX, UppAllUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUI U HEPABEHCTB

74

CucremMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIIBHBIX,
MOKa3aTeJIbHbIX, JOTapUPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Ucnonb3oBanue rpadukoB GpyHKIUI 1715
pelIeHNs ypaBHEHUHN U CUCTEM

76

Ucnonb3oBanue rpadhukoB GpyHKIMI 1715
pelIeHns ypaBHEHU U CUCTEM

77

[IpuMeHeHue ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4yHbIX oOsacTen
HAyKU U peaIbHOM KU3HU

78

KonTtponpHas padota no teme "MuTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe n OCJIbIC YKCllia B 3aa4ax U3

79 .
peaTbHOM JKU3HU

20 HarypanbsHbie u 1ienbie yncia B 3a7a4ax u3
peanbHOM KU3HU

81 HarypanbsHbie u 11e1bie yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky OeNMMOCTH LEIIBIX YUCE

83 [Ipu3Haky JeTMMOCTH LEIBIX YUCEI

84 [Tpu3HaKy JETMMOCTH LENIBIX YUCENT

25 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUM. YpaBHEHUSA

26 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUU. YpaBHEHUS

28 [ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS
3HAHUU. YpaBHEHUS

29 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3aUs
3HaHUNA. YpaBHEHUSA

91 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs
3HaHui. HepaBeHncrea

9 IToBTOpeHue, 0000IIeHNE, CHCTEMAaTH3ALUS
3HaHui. HepaBencrsa

93 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui. HepaBencrea

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

94 . 1
3HaHui. HepaBencraa

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS |
3HaHUi. CrucTemMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS |
3HaHUi. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS |
3HaHu. OyHKIUK

08 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui. yHKIUK

99 Hrorosas koHTpoJbHAs paboTa 1

100 Wrorosas koHTposbHas paboTa 1
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

101 Kypc ajreOpbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anamm3a 10-11 knaccoB
O0o001Ienre, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HayaJl MaTeMaTHYeCKOTO 1
anamm3a 10-11 knaccoB

OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa 1 Hayajla MaTeMaTU4YecKoro ananusa (B 2 vactsax), 11 kmacc/
Mopakosuu A.I'., Cemenos I1.B., Anexcanaposa JI.A., Mapaaxaesa E.JI.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubmmoreka IIOK



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 371348185686954332516910937330321524310793855764
Bnageney Bonkoea HatanbA KMeBaHoBHa

OeicTevTened C04.10.2023 no 03.10.2024
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