Np, 3
S
V V

YacTHoe 0011€00pa3oBaTe/ibHOE YUpeKIeHHe
«BbIcuIas HIK0JIa MPeINPUHIMATEIHCTBA»
(HOY «BLIII»)

PABOYAS ITIPOT'PAMMA
YUYEBHOI'O INIPEJIMETA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIN3A.
BA3OBbII YPOBEHbB»
10-11 KJIACCBHI
Ha 2023-2024 y4eOHbII 1oj

NNPUHSATO

[IpoTokon 3acenanus nNegaroru4eckoro COBeTa
YOV «BIIII»

Nel ot «28» aBrycra 2023 1.

Tseps, 2023



HNOACHUTEJIBHASA 3AIIMCKA

Pabouast nporpamma ydeOHOTO Kypca «AnreOpa W Hadalla MaTeMaTHYeCcKOTro aHaiau3a» 0a30BOTO
ypoBHs s oOydatomuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe dDenepanbHOTO ToCyIapCTBEHHOTO
0o0pa30BaTeIbHOTO CTAaHJApPTa CpeaHEero ooOImero ooOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, NPEABABIIEMbIX K MaTeMaTHUYeCKOMy 00pa3oBaHUIO, M TPaJulHUi POCCHUHCKOro
oOpazoBanms. Peanmszamms mnporpaMMbl OOECIIEUMBAET OBJIAJCHHUE KIIIOYEBHIMH KOMIETCHIUSIMH,
COCTABIIIOIIMMU  OCHOBY JUISI CaMOpPa3BUTUS U  HENPEpPHIBHOIO 00pa3oBaHUs, LEIOCTHOCTh
OOIIEKYTBTYpPHOTO, IMYHOCTHOTO M NMO3HABATEILHOTO PA3BUTHS JTMUHOCTH OOYUAIOIIUXCS.

HEJINX U3YYEHUA YYEBHOI'O KYPCA

Kypc «AunreOpa n Hauana MaTreMaTHYECKOTO aHaJIHM3a» SIBISETCS OJHUM M3 HauOoJiee 3HaYMMBIX B
MporpaMMe CTapIIeH MIKOJBI, TOCKOIBKY, C OJJHOW CTOPOHBI, OH 00ECIEUNBAET HHCTPYMEHTANIBHYIO 0633y
JUTSE U3yYEHUsI BCEX E€CTECTBEHHO-HAYYHBIX KYypCOB, a C JIPYTOd CTOPOHBI, (JOPMHUPYET JIOTHUECKOE H
abCTpakTHOE MBIIIJICHHE Y4YalluXcsi Ha YpOBHE, HEOOXOAMMOM JJIsi OCBOEHHUS KYpCOB HMH(OpMAaTHKH,
OOIIEeCTBO3HAHMS, HWCTOPHUHU, CIOBECHOCTH. B paMkax JaHHOTO Kypca YydYalludecs OBJIAJICBAIOT
YHHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HayKd, KoTopas (opMymupyeT CBOM JIOCTHIKEHHUS B
MaTeMaTu4eckoi Gopme.

Kypc anreOpsl W Hauanm MaTeMaTHYECKOTO aHalM3a 3aKJIaJbIBACT OCHOBY JJISl YCIEIIHOTO
OBJIQJICHUS] 3aKOHAMH (U3UKW, XUMHUH, OWOJOTHH, MOHUMAHHS OCHOBHBIX TEHJICHIUH 3KOHOMHKH H
OOIIIECTBEHHOW U3HU, TO3BOJSET OPUEHTHUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TCXHOJIOTUAX, YBCPCHHO MUCIIOJIB30BaTb HUX B HOBCGI[HCBHOﬁ Xkn3Hu. B TOXxke BpEMsA OBJIAJICHHC
a6CTpaKTHBIMI/I N JIOTUYCCKH CTPOTHUMU MATEMATUYCCKUMHN KOHCTPYKIUAMU Pa3BUBACT YMCHHUEC HAXOAUTH
3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTH  yTBEPXKICHHS, HCIOJIb30BaTh  00OOIIEHHWE U
KOHKpPETH3alHI0, adCTparupoBaHre U aHaloTuio, GOPMUPYET KPEaTUBHOE M KPUTHYECKOE MbIILIeHUE. B
X04C H3YyUCHUA aHFGGPBI 1 Ha4dyaJl MareéMaTude€CKOro aHajin3a B CTapmeﬁ IIKOJIC y4YallluceCs MOJIy4YaroT
HOBBII OITLIT peIICHUS NMPHUKIAAHBIX 3aaa4d, CaAMOCTOATCIIBHOTO IMMOCTPOCHUSA MATCMATHUYCCKUX MOI[eJ'IeI\/’I
pETbHBIX CUTyallMid W WHTEPIPETAllMM MOJYYCHHBIX pEIICHUH, 3HAKOMATCS C MpPUMEpPaMu
MaTeMaTUYEeCKUX 3aKOHOMEpPHOCTEH B TMpUpOAE, HAyke M B HCKYCCTBE, C  BBIJAIOIIMMHUCS
MAaTCMAaTUICCKUMU OTKPBITUAMU U UX aBTOPAMH.

Kypc O6J'IaI[a€T 3HAYUTCIBbHBIM BOCIIMTATCIIbHBIM ITIOTCHIIMAJIOM, KOTOpI)IfI PCaIn3yeTCda KaK 4€pe3
y4eOHBIH MaTepuall, CIIOCOOCTBYIOIIMK (OPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4Yepe3
cnenu(uKky  y4eOHOH  JIEATEILHOCTH, TpeOyroriei CaMOCTOSITENILHOCTH, aKKypaTHOCTH,
HpOI[OH)KPITGJ'IBHOfI KOHICHTpAlM BHUMAHHWA U OTBCTCTBCHHOCTHU 34 HOHy‘-IeHHBII\/'I pe3yJIbTart.

B ocHoBe wMmeromauku oOOydeHus anreOpe MW HayalaM MaTeMaTWdecKOTo aHalu3a JISKHUT
JeSITeIbHOCTHBIN MPUHIIATT O0yYEHUSI.

CrpykTypa Kypca «AureOpa M Hadaja MAaTEeMaTHUYECKOTO aHAJIM3a» BKJIIOYACT CIICAYIOIIHNE
coZiep)KaTeNbHO-MEeTOANUECKUEe TUHUM: «Yucna 1 BerucieHus», «OyHKIuu 1 rpadukny, « YpaBHEHUS U
HepaBeHCTBa», «Hauama waremarmdeckoro aHaimsa», «MHOXecCTBa W JIOTHKa». Bce OCHOBHEBIC
COZIepIKaTebHO-METOIUUECKHE JIMHUHM U3YyYalOTCsl Ha IPOTSHKCHUH JIBYX JIET 0OyUeHHsI B CTapIIe MIKOJIE,
€CTECTBEHHO JIOTIOJIHSAS APYT APYyra M IMOCTEIICHHO HACHIIAsICh HOBBIMU TEMaMH U pa3ienaMu. [laHHbIH
KypCc SBISI€TCS HMHTEIPaTUBHBIM, IIOCKOJIIBKY 0ObequHseT B cede coJepKaHWe HECKOJIbKUX
MaTEeMAaTUYCCKUX AUCIIUIIIINH: anre6pa, TPUTOHOMETPUA, MareMaTu4eCKui aHaJIn3, TCOpUA MHOXKCCTB U
ap. ITo Mepe TOro Kak ydamuecs: OBJIaJeBarOT BCE Ooiee MMPOKHM MAaTEMATHYECKUM arapaToM, y HHX
MOCJIEIOBATEIBHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh MAaTEMaTUYeCKyl MOJIEb
peayibHOW CUTyalluu, NPUMEHATh 3HAHMS, MOJIY4YEeHHBIE B Kypce «Ajrebpa M Hauaja MaTeMaTH4eCKOro
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aHanmu3a», JUId pEIIeHUs] CaMOCTOATENIbHO C(HOPMYIUPOBAHHON MaTreMaTH4yecKol 3ajadu, a 3aTeM
HMHTEPIPETUPOBATH NIOJIyYECHHBIN PE3yibTar.

ConepxarenbHo-MeTonnyeckass JUHUA «Yucna ¥ BBIYMCIECHUS» 3aBepiiaeT (HOpMUpOBaHUE
HaBBIKOB HCIIOJIb30BaHMs AEHCTBUTEIBHBIX YHUCEN, KOTOpOEe ObLIO HAauaTo B OCHOBHOM mikoine. B crapiieit
mKoie oco0oe BHUMaHME yhenseTcs (OPMUPOBAHMIO MPOUYHBIX BBIYHUCIUTENBHBIX HABBIKOB,
BKJIIOYAIONINX B Ce0s HCIONB30BAHME PA3THYHBIX (OPM 3aMUCH JEHCTBUTENLHOTO YHCIIA, YMEHHE
palMOHAJIbHO BBIMOMHATH JEHCTBHUS C HUMH, JlelaTh MPUKUAKY, OLIEHHWBaTh pe3yabrar. OOydaromuecs
MOJTY4aroT HaBBIKM NMPUOMMKEHHBIX BBIYMCICHUH, BBIOJIHEHUS NEHCTBHH C 4MCIaMM, 3alIUCAaHHBIMU B
CTaHJIapTHON (opMe, UCTIONB30BAHUS MAaTEMAaTHYECKIX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUH.

JIuaust «YpaBHEHUsT M HEPaBEHCTBA» PEAM3YeTCsl Ha MPOTSHKEHWH BCEro oOydyeHHs! B CTapuiei
LIKOJIE, ITOCKOJIBKY B KaXKJIOM pas3zelie MpOrpaMMbl MPEIyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuarompecss  OBIAAEBAIOT  PA3IUYHBIMM ~ METOAAMU  pEIIEHUs  LENbIX,  PALUOHAJIbHBIX,
UppalMoOHAIBHBIX, TOKa3aTeIbHbIX, JOrapu(MUUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB
u ux cucreM. llodydeHHbIE YMEHHS HWCHOJIB3YIOTCS NPU HCCIEAOBAHMM (PYHKIHHA C ITOMOIIBIO
MIPOM3BOAHOM, PEIIEHUU MPHUKIAIHBIX 3a/Ja4 M 3aJad Ha HaxOKJIEHUE HAuOONbIIMX W HAMMEHbBIIUX
3HaueHui QyHkumu. JlaHHas conepxaresbHas JIMHUS BKJIOYaeT B ceOs Takxke (GopMupoBaHHE yMEHUH
BBINOJIHATE pacy€Tbl Mo (opmynaM, npeoOpa3oBaHMs LENbIX, PALHMOHAIBHBIX, UPPALHOHAIBHBIX U
TPUTOHOMETPUYECKHX BBIPAKEHHUH, a TaKke BBIPAKEHHUH, COACPXKAIIUX CTENEHH M JIOTapu(MBL
bnaromapst  u3ydeHuro  anreOpanyeckoro — Marepuaia  IOPOUCXOAUT  JalbHEWIee  pa3BUTHE
QITOPUTMUYECKOTO U a0CTPAKTHOIO MBIIUICHUS Y4YaluXcs, (OPMUPYIOTCSI HaBBIKM JAETYKTUBHBIX
paccykaeHui, paboThl C CUMBOJIBHBIMUA (pOPMaMU, IPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B
BUJIC PAaBEHCTB M HepaBeHCTB. AureOpa mnpemiaraer 3()(EKTUBHbIE HHCTPYMEHTBI MJIsl PELICHHS
MIPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HAIVISITHO IEMOHCTPUPYET CBOM BO3MOXHOCTH Kak SI3bIKA
HayKH.

ConepxarenbHo-MeToandeckast TMHUA «DyHKIMU U TpapUKN» TECHO MEPerieTaeTcsl ¢ APYTrUMHU
JIMHUSAMM Kypca, ITOCKOJIBKY B KAaKOM-TO CMBICJIE 3aJa€T IOCIEAOBATEIbHOCTh M3Yy4EHMs Marepuala.
N3yuenue cTeneHHoM, MoKa3aTelbHOM, IOTapu(pMUIECKON 1 TPUTOHOMETPUUECKHUX (YHKIIUM, UX CBONCTB
U rpauKoB, UCIOJIb30BaHUE (QYHKIUM A pelIeHus 3a7a4 U3 JIpyrux y4yeOHBIX NPEIMETOB U peabHOM
KU3HU TECHO CBA3aHO KaK C MareéMaTMYECKUM aHAJIM30M, TaK U C PELIEHUEM YPAaBHEHHH M HEPABEHCTB.
[Tpu sTOM GONBIIOE BHUMAHUE yAeseTcs (OPMUPOBAHUIO YMEHHUS BBIpaXaTh (GOpMyIaMu 3aBUCHMOCTH
MEX/1y pa3Iu4HbIMU BEJTMYMHAMU, HCCIIEI0BATh MIOJyYeHHbIE (PYHKIMHU, CTPOUTDH UX rpaduku. Marepuan
JTOM CONEP)KATEIIBHOM JIMHWM HALeJIEH Ha Pa3BUTHE YMEHMM M HABBIKOB, IO3BOJSIONIMX BBIPaXaTb
3aBHCUMOCTU MEXJy BEIMYMHAMU B pa3IMuHON (opMe: aHAIUTHUECKOH, Tpaduueckoit u cioBecHoU. Ero
M3yYEHHE CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3ALNH, HCTIOIb30BaHNIO AHAJIOTUH.

ConepxarenbHasgs nuHMs «Hadanma mMaremarnyeckoro aHanusa» IO3BOJSET  CYHIECTBEHHO
paclMpuTh Kpyr KaKk MareMaTH4YeCKHX, TaK U MPUKIATHBIX 33]a4, JOCTYIHBIX 00y4alOIIMMCs, Y KOTOPbIX
MOSIBIISIETCS BO3MOXKHOCTH HCCIIEIOBATh U CTPOUTH rpaduku (QyHKUMH, ONpeAensTh UX HauOoJbIINEe U
HAaUMEHbBIINE 3HAYEHMsI, BBIYMCIATH IUIoMaAd QUIryp U 0ObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOPEHUS
mpoueccoB. JlaHHas  comepikaTelbHAs JIMHUSA ~ OTKPBIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOCHUSA
MaTeMAaTUYECKUX MOJEIEH peajbHbIX CUTyalUil, HAXOXKIECHUS HAaWIy4llIero pelleHUs B NPUKIAJHBIX, B
TOM YHCJIE COLMAJIIBHO-DKOHOMUYECKHUX, 3ajadax. 3HAKOMCTBO C OCHOBaMU MaT€MaTHYECKOIO aHalu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO W KPEaTUBHOTO  MBIIUICHHS,
(OpMHPOBAaHUIO YMEHUI pacIO3HABaTh MPOSBICHUS 3aKOHOB MaTEMaTUKH B HAyKe, TEXHUKE U UCKYCCTBE.
OOyyaromuecss y3HaIOT O BBIJAIOIIUXCS pe3yJbTaTax, MMOJYyYEHHbIX B XOJ€ Pa3BUTHS MaTeMaTHKH Kak
HayKH, U UX aBTOpax.
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ConepkarenbHO-MeTou4ecKkass JuHUSA «MHOXecTBa W JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTaM TEOPUU MHOXKECTB. T€OpETUKO-MHOXKECTBEHHBIE INPEJACTABICHUS IIPOHU3BIBAIOT BECH KYpC
LIKOJIBHOM MaTeMaTHKU U MpeAsiaraloT Haubojiee YHUBEPCAJIbHBIN SI3bIK, OObETUHSIONINI BCE pa3zieibl
MaTEMAaTUKH U €€ NMPUIOKEHNHN, OHU CBA3BIBAIOT Pa3HbIE MAaTEMATUYECKUE NUCLUIUIMHBI B €IMHOE LIETIOE.
[loaToMy BakHO JaTh BO3MOXHOCTH IIKOJBHUKY ITOHMMATh TEOPETUKO-MHOKECTBEHHBIM S3BIK
COBPEMEHHOM MATEMATUKH U UCIIOIb30BaTh €T0 JJISl BBIPAXKEHUSI CBOMX MBICIIEH.

B kypce «AnreOpa u Hayajla MaTeMaTUYeCKOrO aHaju3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTH4eckoro MOAEIMPOBAHUS, KOTOpbIE NMPHU3BaHbI C(HOPMUPOBATH HABBIKM MOCTPOEHHS MOJesei
peasIbHBIX CUTYyalluH, UCCIEIOBAHUS ATUX MOJAEJEH ¢ MOMOILBIO anmapara aiareopsl 1 MaTeMaTH4eCKOro
aHaJIu3a U MHTEpIpPETAlUU MOJTYYEHHBIX Pe3yapTaroB. Takue 3a4aHus BIUIETCHBI B KaXABIA U3 Pa3ciioB
MIPOrpaMMBbI, TOCKOJIBKY BECh MaTepHal Kypca IUPOKO MCIOIb3YETCS s PEIICHNs PUKIAIHBIX 3a1ady.
IIpu pemieHuu peanbHbBIX NPAKTHUYECKUX 3aJad ydalluecs pa3BUBAIOT HAOIIONATEIbHOCTh, YMEHUE
HaxXOAMTh  3aKOHOMEPHOCTH,  aOCTparupoBaThbCs,  HUCIHONb30BaTh  aHAJIOTHIO, 0000maTh U
KOHKpPETH3HPOBaTh Mpoliemy. JlesTeabHOCTh 1o (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIIAIHBIX 33124
OpraHMu3yeTcs B MPOLecce U3YyUEHHs BCEX TEM Kypca «Anredpa u Hayaia MaTeMaTHYECKOTO aHAIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM mutane Ha m3ydeHHe Kypca anreOphl M Hayajdl MaTeMaTH4YeCKOro aHajin3a Ha 0a30BOM ypOBHE
otBoauTCs 2 vaca B Hexento B 10 kimacce u 3 gaca B Henmento B 11 kitacce, Bcero 3a aBa roja oOydeHust —
170 gacos.
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COILEPKXAHUE YYEBHOTI'O KYPCA
10 KIIACC

Yucs1a ¥ BHIYUCICHUSA

Pammonanbupie  umcina. OOBIKHOBEHHBIE W JIECATHYHBIE JpOOW, TPOLEHTHI, OECKOHEYHbIE
nepuoanyYeckue Ipodu. ApudMeTHdecKue Oorepanud ¢ palloHaIbHBIMU YHUCIAMU, MPeoOpa3oBaHUS
YUCIOBbIX BbIpakeHUH. [IpumeHeHme apoOeil M NPOLEHTOB Ul pelIeHHs NPUKIAAHBIX 3ajad U3
Pa3JIMYHBIX OTpACied 3HAHUM U PEabHOMN KU3HU.

JleiicTBuTensHbIe Yncia. PanmoHanbHble M UppalMOHATIBHBIE Yichaa. ApupMETHYECKUE OTepaun
C IeNCTBUTENbHBIMU YKciaMu. [IpuOakE€HHbIE BEIUUCICHMS, IPABUIa OKPYIIICHHUS, IPUKUAKA U OL[CHKA
pe3yibTara BEIYUCICHUN.

Crenenp ¢ mnensiM nokaszareneM. CranaaprHas QopMa 3amucu  JEHCTBUTENBHOTO YHCIA.
Hcnonp30BaHne NOAXOAAIICH (GOPMBI 3aITUCH JEHCTBUTEILHBIX YUCEI TSl pEIICHUS MPAKTHYECKUX 3aa4
U TIPEJCTABIICHUS JaHHbIX.

Apudmerndeckuid KOpeHb HaTypajdbHOW cremeHu. [lelicTBHS ¢ apuMETHYECKUMH KOPHSIMHU
HaTypaJIbHOM CTENEHHU.

CuHyC, KOCUHYC U TaHT€HC YHCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO
apryMeHra.

YpaBHeHMsI M HEPABEHCTBA

ToxnecTBa U TOXXJECTBEHHbIE IPEOOPa30BaHUsL.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUIECKHE (DOPMYIIBL.

VYpaBHeHue, kopeHb ypaBHeHUs.. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTo ] MHTEpBaJIOB.

Pemienue nenbIx U 1poOHO-pallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppalnoHaabHbIX YpaBHEHUI U HEPABEHCTB.

Pelenne TpUroHOMETPUUECKUX YPABHEHUM.

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUIO0 MaTeMaTHUECKUX 3a]a4 U 3a7a4 U3 pa3Iu4HbIX
oOracTeil HayKu U peabHOM KU3HHU.

DYyHKUMH U TPAPUKHU

OynK1us, crnocooOs! 3a1anus GyHkuy. ['paduk ¢pyskiun. Bzanmuo odparHbie GyHKIIUH.

OOGmacte ompeneneHuss W MHOXeCTBO 3HadeHWH ¢yHkumu. Hymn ¢ysxmmm. [IpomexyTkn
3HAKOIMOCTOSHCTBA. YETHBIC 1 HEUETHBIE (PYHKITHH.

Crenennas (yHKLUS C HAaTypaJbHBIM U LiedbIM Moka3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa u
rpaduK KOpHS 1-0i CTEeTeHU.

Tpuronomerpuyeckas OKpPYKHOCTb, ONPEIEIIEHUE TPUTOHOMETPUUECKUX (YHKIMI YHCIOBOTO

apryMeHTa.

Hauyaja MaTeMaTH4ecKOro aHaJIm3a

ITocaenoBareabHOCTH, CIIOCOOBI 3aJaHUs MOCJICIOBATEILHOCTEH. MoHoTOHHEIC
MOCJIEAOBATEILHOCTH.

ApudmeTrnueckas U reomeTpuyeckas Imporpeccuu. beckoHeuHo yObIBarollasi reoMeTpuyecKkas
nporpeccus. CymMmMa OECKOHEYHO YOBbIBaIOLIEHl TreomeTpuyeckor mporpeccur. Dopmyna CIOXKHBIX
IpOoLEHTOB. Vcronbp30BaHue IPOrpecCuu Ul peLIeHUs PealbHbIX 3a/1a4 IIPUKIIAJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

MuoxecTBO, omnepanuu Haj MHOoXecTBaMu. Jlmarpammbl Oinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapara Jjsl ONUCaHUs PealIbHBIX MPOILIECCOB U SIBICHUMN, MPH PEUICHUH
3a7a4 U3 Jpyrux yueOHbIX IPEeIMETOB.
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Omnpenenenue, Teopema, CI€ACTBUE, JOKA3ATEIbCTBO.
11 KJIACC

Yucs1a ¥ BHIYUCICHUSA

HarypaneHbie u nenslie yncina. ITpu3Haku 1eIMMOCTH LEIbIX YUCEL.

CreneHs ¢ panoHaIbHbBIM MOKa3aTeneM. CBOICTBa cTENEHH.

Jlorapudwm uncna. /lecatnynbie U HaTypaabHbIE JIOTapUPMBI.

YpaBHeHNS U HEPABEHCTBA

[IpeoOpazoBanue BEIpAXKEHUH, COAEPKAIIUX JTOTAPHPMEI.

[Ipeo6pa3oBanne BbIpaX)eHH, COAEPHKAIINX CTETIEHN C PalliOHAJIbHBIM ITOKa3aTEeIEeM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

[loka3aTenbHbIE YpaBHEHHS U HEPABEHCTBA.

JlorapudmMudeckue ypaBHEHHS 1 HEPABEHCTBA.

Cuctembl TUHEHHBIX ypaBHEHUU. PeleHne mMpUKIIamHBIX 3a7ad C TOMOIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHECHUH.

CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHHe ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTeMAaTHYECKUX 3aJad W 3aj1ad u3
pa3nuyYHbIX 00nacTel HayKu U peajbHOM KU3HU.

DOYyHKUUH U TPAPUKH

Oynkuus. [lepuonuueckue ¢yHkuuu. IIpoMexyTKu MOHOTOHHOCTH (YHKUIUH. MakCUMyMbl U
MUHUMYMBI QyHKIIMH. HanbomnpIee 1 HauMeHblee 3HaueHue (PyHKIIMK Ha TPOMEKYTKE.

Tpuronomerpuueckue QyHKIUU, UX CBOWCTBA U TpapUKU.

[TokazarenbHast u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U TpaduKH.

Hcnonb3oBanue rpadukoB GyHKUUH JUIs pellieHUs] yPaBHEHUN U IMHEHHBIX CUCTEM.

Hcnons3oBanue rpadukoB (QYyHKIUH ISl MCCIEIOBAHHS TMPOIECCOB M 3aBHUCHMOCTEH, KOTOpPHIE
BO3HUKAIOT MIPU PEIICHUH 3a]]a4 U3 APYTUX YU€OHBIX MPEAMETOB U peaJbHON KU3HU.

HavaJjia MaTeMaTH4eCKOI0 aHAIU3a

HenpepoiBHble GpyHKIIMN. MeTo] MHTEpBAJIOB AJIsl pEIIeHUs] HEPaBEHCTB.

ITpousBonnas pynkuuu. ['eomeTprudeckuii 1 GU3NIECKHUIA CMBICI TPOU3BOIHOM.

[IpousBogHble dreMeHTApHBIX (QYHKIUH. QDOpMyabl HAXOKICHHUS MPOU3BOAHON  CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (DYHKITHH.

[IpumeHeHne TPOM3BOMHON K HCCIENOBAHUIO (YHKIMNA Ha MOHOTOHHOCTh M OSKCTPEMYMBI.
Haxoxenne HauOobIIero 1 HAMMEHbBIIETO 3HaYeHHUs (DYHKIIMU Ha OTpE3Ke.

[IpuMeHeHrne POU3BOAHOM ISl HAXOKICHUS HAWIYYIIEer0 PELICHHs B NMPUKIAIHBIX 3a1a4ax, s
oTpe/ieNICHUs] CKOPOCTHU MPOLECCa, 3aJaHHOTO (OPMYIION MK TpadUKOM.

[TepBooOpasnas. Tabnuia nepBooOpa3HBIX.

WNuterpan, ero reomerpudeckuil U (usmueckuil cMmbici. Beruucienue uHTErpana mo ¢Gopmyne
Hprorona—Jleibuuna.
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IINIAHUPYEMBIE PE3YJIBTATBI

OcBoenue yueOHOTO mpeameTa «MareMaTHka» IOJDKHO OOECIeYrBaTh JIOCTHIKEHHWE Ha YPOBHE
cpemHero o0mero oOpa3oBaHUS CICAYIONIMX JIMYHOCTHBIX, METANpEeIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJBbTATbI

JIM4HOCTHBIE  pe3yNbTaThl OCBOCHHMS MPOTpaMMbl  ydeOHOro mpeamera «MaremaTuka
XapaKkTepU3yrTCS:

I'paxxtaHCcKO€ BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO TPAXKIAHCKOW TO3HMIMHM OOy4YarolIerocss Kak aKTMBHOTO M OTBETCTBEHHOTO
YJieHa POCCUUCKOrO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMaTHYEeCKUX OCHOBaX (DyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHM, POIEAYp TPaXKIaHCKOTO 00IIecTBa (BRIOOPHI, OMPOCHI U TIP.), YMEHHEM
B3aMMOJICHCTBOBATH C COITUATLHBIMU HHCTUTYTAaMH B COOTBETCTBUHU C WX (QYHKIIUSIMHA U Ha3HAYCHUEM.

[TarpuoTnueckoe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO POCCHICKON TpaKAAHCKOM HWACHTUYHOCTH, YBAXECHHS K MPOLUIOMY U
HACTOSILLIEMY POCCUHCKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKCHHUSM POCCHMCKHUX
MAT€MaTHUKOB U POCCHUMCKOM MAaTEMaTUYECKOW IIKOJbI, K HMCIOJIb30BAHUIO ATUX JOCTHMKEHHUUN B APYrUX
HayKax, TEXHOJIOTHSIX, chepax IKOHOMHUKH.

JIlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapojaa; cHOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, YTUYECKOTO TMOBEICHUS, CBA3AHHOTO C MPAKTHYECKUM NMPUMEHEHHEM JOCTIKEHUW HAyKu U
JeSITeNIbHOCTBIO YUEHOT0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYMBOTO OyIyIIEero.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOLIEHWEM K MHUPY, BKIIIOYasl ACTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEW,
0o0OBEKTOB, 3ajad, peUIeHUH, pacCyXICHUH, BOCIPUUMUYMUBOCTHIO K MATEMaTHYECKUM acCIEeKTaM
Pa3JINYHBIX BUJIOB UCKYCCTBA.

®uznueckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTBIO YMEHHS MPHUMEHSTh MaTeMaTHYeCKHe 3HAHUS B HMHTEpPEecax 370POBOTO H
O6e3omacHOro o0Opasa KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0pPOBBIO (3I0pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATUH M OT/ABIXA, PEryispHas (pu3ndeckas aKTHBHOCTH); (PU3HUECKOTO
COBEPILEHCTBOBAHMS, IPU 3aHATUSAX CIIOPTUBHO-0310POBUTENBHON AEATEIbHOCTBIO.

TpyaoBoe BociuTaHUeE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYHOIIOOWS; WHTEPECOM K Pa3lU9HBIM cdepam
npodeccuoHanbHON JEsTeNbHOCTH, CBSI3aHHBIM C MaTeMaTUKOM U €€ MPWIOKEHUSMHU, YMEHHEM
coBepIIaTh OCO3HAHHBIA BHIOOp Oymymied mpodeccud W pealn30BBIBATH COOCTBEHHBIE >KU3HEHHBIE
IUTAHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTreMaTMyecKoMy OOpa30BaHHIO M camMOOOpa30BaHHUIO HA
MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHUHM MPAKTUYSCKHUX 3ajad
MaTeMaTU4eCKOW HaIlPpaBIE€HHOCTH.

DKOJIOrMY€CKOE BOCITUTAHUE:!

c(hOpMUPOBAHHOCTHIO JKOJIOTUUYECKOU KYJIBTYPBHI, MMOHUMaHUEM BIIUSIHUSA
COLMAJIBHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOIHOW M COLMAJIBbHOW CpEIbl, OCO3HAHUEM
100aNbHOTO XapakKTepa 3KOJIOTMYECKUX MpoOieM; OpHeHTaluued Ha NpUMEHEHHE MaTeMaTHYeCcKHX
3HaHUW Ui pElIeHUs 3a/lad B 00JacTU OKpYKArollel Cpellbl, MIIAHUPOBAHUS MOCTYIIKOB U OLIEHKH UX
BO3MOXKHBIX IIOCJIEICTBUM I OKPYXKAIOLIEH CPEMbI.
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[lenHOCTH Hay4YHOTO NIO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHUS
HayKd M OOIIECTBEHHOM IpPaKTUKW, MOHMMAHUEM MaTeMaTHuecKoil Hayku Kak cdepbl 4eroBeYeCKOu
JEATEIbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAYMMOCTU ISl PA3BUTHUS LIMBUIM3ALIUU; OBJIAJCHUEM SI3BIKOM
MaTEMAaTUKHA U MAaTEMATUYECKON KYJIBTYpPOU KaK CPEICTBOM ITO3HAHUS MUPA; TOTOBHOCTBHIO OCYLIECTBIISTH
IIPOEKTHYIO U UCCIIEI0BATENBCKYIO ACATENBHOCTh MHANBUIAYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJ/IBTATbI

MeranpeaMeTHble pe3ynbTaThl OCBOEHHUS IpOrpaMMbl  y4eOHOro mpeamera «MareMaTukay
XapaKTepPU3YIOTCSl OBIIAJICHUEM YHUBEPCAJIbHBIMH HO3ZHAGAMENbHbIMU OelCMEUIMYU, YHUBEPCAbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCATbHBIMU Pe2YIIMUBHLIMU OeliCMBUIMU.

1) Vuusepcanvnvie noznasamenwvnwvie Oeiicmsus, obecneuusarom ghopmuposanue 0OA306bixX
KOCHUMUBHBIX ~NPOYeccog obyualowuxcsi (oceoenue Memooo8 NOZHAHUA OKPYHCAIUe20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008amenbCKUX onepayuil, yMenui pabomams ¢ uHgopmayueti).

ba3zoBeble tornueckre qeHCTBUS:

® BBLIABIATH M XapaKTEPU30BaTh CYLICCTBEHHBIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, MOHITHH,

OTHOUICHUH MEXIy TOHATHAMHU; (OpPMYyIHpPOBaTh OIpENEeNICHUs] TOHITHN; YCTaHABIMBATh
CYLIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBAHUS 1Ji1 000OUICHHS U CPaBHEHUS, KPUTEPUU
MPOBOAMMOTO aHAJIN3A;

® BOCIPHHHMATh, (OPMYIUPOBATE H TPeoOpa3OBBIBATH CYKACHUS: YTBEPAUTEIbHBIE H

oTpHIaTeIbHbIC, €TUHUYHbIE, YACTHBIC U 00IIIKE; YCIOBHBIE;

® BBLIABIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeUMs B (QakTax,

TaHHBIX, HAONIONEHWSX W  YTBEPKACHUAX;, Tpeaiararb KPUTEPUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;
® jiefaTh BBIBOJABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX UM HMHIYKTHBHBIX
YMO3aKITIOUEHHH, YMO3aKITIOYCHUH 110 aHAJIOTHH;

® [IPOBOJIUTH CAMOCTOSATENBHO JIOKa3aTeNbCTBA MAaTEMaTHMYECKHX YTBEP)KICHUI (NpsiMble M OT
NPOTUBHOTO), BBICTpAaUBAaTh APTYMEHTAIMIO, TPHUBOAUTH TPUMEPHl U KOHTPIPUMEPHI;
00OCHOBBIBaTh COOCTBEHHBIE CYXK/ICHUS M BHIBOBI;

e BHIOMpaTh Ccroco0 pemieHUs y4eOHOU 3amaud (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,

BbIOMpPATh HanboJIee MOAXOIAIINN C YIETOM CAMOCTOSTEIBHO BIJICICHHBIX KPUTEPHEB).
ba3oBeie uccnenoBarenbCckue ACHCTBUS:
® UCIONB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUN HMHCTPYMEHT TMO3HaHUSA; (HOPMYyIUpPOBAThH
BOINPOCHI, (UKCUPYIOLIME MPOTUBOpeYre, MNpoliieMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(bopMHpOBaTH THIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIIMIO, MHEHUE,

® [IPOBOJUTH CAMOCTOSITEILHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAaHUE 10 YCTAHOBIECHUIO
0COOEHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, SBJICHHS, IMPOLECCa, BBIABICHUIO 3aBHCHUMOCTEH
MEXTy 00beKTaMu, SBICHUSIMH, IIPOLIECCAMHU;

® CaMOCTOSITENIBHO (OpMYIHUpPOBaTH OOOOUICHMS W BBIBOABI MO pE3yJIbTaraMm MPOBEAEHHOTO
HaOTIONCHNUS, UCCIIEOBaHMSL, OLIEHUBATh JOCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaToB, BBIBOJIOB U
0000IIIeHMIT;

® [IPOrHO3HPOBATh BO3MOXKHOE Pa3BUTHE IpOliecca, a TAKKe BBIABUTaTh MPEINOJIOKEHHS O €T0

Pa3BUTHU B HOBBIX YCJIOBHUSIX.

PaGora c uadopmanmeii:
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® BBIABIATH AeDUIUTHI MHPOPMAIUH, JTAHHBIX, HEOOXOAWMBIX JJIsi OTBETAa Ha BOMPOC U IS
peleHHs 3a1a4H;

e BpIOMpaTh  WHGPOPMALMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIOB,  AHAJIU3UPOBATh,
CHCTEMAaTU3UpOBaTh W HWHTEPNPETHPOBaTh HMH(MOpMAIMIO pa3IM4YHBIX BHIOB H  (QopMm
MIPEICTaBIICHUS;

® CTPYKTYypUpOBaTh WH(POPMALUIO, NPEACTaBIATh €€ B PasIMYHbIX (opMax, HUIIOCTPHUPOBATH
rpaduuecKu;

® OIICHMBAThH HAIEKHOCTh MH(POPMALIUU IO CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VuusepcanrvHvlie KOMMYyHUKamueHwle Oelicmsus, o0becneuusarom  copmuposanHocmy

COYUANBHBIX HABBIKOG 00YYAIOUUXCS.

OO1eHue:

® BOCIPHHUMATh M (OPMYIUPOBATh CYKJICHHUS B COOTBETCTBUU C YCIOBUAMU M LIEISIMU OOIIECHUS;
SCHO, TOYHO, TPaMOTHO BBIPAKaTh CBOIO TOUKY 3pPEHHSI B YCTHBIX M HMHCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3a/1a41, KOMMEHTHPOBATH ITOJYYSHHBIN Pe3yIIbTar;

® B Xxole OOCYXIEHHMs 3aJaBaTh BONPOCHl IO CYLIECTBY O0OCYXJaeMOW TeMbl, HpOOIEMBI,
pemaeMoi 3a/1a4u, BBICKA3bIBATh HJICH, HAllCJIEHHBIC HA TIOMCK PELICHHS; COMOCTABIAThH CBOM
CY)XKIICHHSI C CYXICHUSMH JIDYTHX YYaCTHHUKOB THANIora, OOHAPYKMBATh Pa3IMUUe M CXOJICTBO
MO3UIMI; B KOPPEKTHOM Popme popMyIrnpoBaTh pa3HOITIACHS, CBOM BO3PAXKECHHUS,

® T[IPE/ACTABIATH pPE3YJAbTaThl pPELICHHUS 3aJadyd, SKCIEPUMEHTA, WCCIEIOBAaHUs, IPOEKTa;
CaMOCTOSITENIFHO  BBIOMpaTh (OpMAaT BBICTYIUIGHHS C YYE€TOM 3ajad TPE3CHTAMH H
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHHueCcTBO:

® TIOHMMAaTh M HCIOJB30BAaTh IPEHMYIIECTBA KOMAHJHOM W WHAMBHIYaJbHOH pabOTHl TpHU
pelieHnrn y4yeOHbIX 3a/ad; MPUHUMATh 1e1b COBMECTHOM MeATeIbHOCTH, IUIAaHMPOBATH
OpraHM3aIMI0 COBMECTHOM PalOThHI, pacHpeneniaTh BUIbI paboT, TOrOBapUBaThCS, 0OCYXKIaTh
MpoILeCC U pe3yabTar paboThl; 0000IIaTh MHEHUS! HECKOIBKUX JTIOMICH;

® yYyacTBOBaTh B TPyNmIoBBIX ¢opMax paboTel (0OCYX ACHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMbD) M WHBIE); BBIIOJIHATH CBOIO YacTh palOOThl U KOOPAMHHPOBATH CBOM ICHCTBHS C
JAPYTUMH 4IEHAMH KOMAHJbI, OICHMBAaTh KAa4eCTBO CBOETr0 BKJIaJa B OOIIMI MHPOAYKT IO
KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynamuenvie Oelicmeus, obdecneyusarom @Gopmuposanue CcmvliCl08blxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

Camoopranuzanus:

COCTAaBJIAThH IUIAH, AITOPUTM PEIICHHs 3aJa4H, BHIOMPATh CIIOCO0 PEIICHHS C YIETOM MMEIOIUXCS
pPECypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BApPUAHTHI PEIICHHUN C
y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTpOJIb:

® BRBIAJCTh HABBIKAMH IO3HABAaTENBFHON peQIIEKCHH KaK OCO3HAHHS COBEPIIACMBIX JCHCTBHHA U
MBICIIUTENBHBIX ~ TPOLIECCOB, HMX  PE3ylbTaToB; BIAAeTh CHOCOOAMH  CaMOMPOBEPKH,
CaMOKOHTPOJISI IIpOIlecca U pe3yibTara PelieHns MaTeMaTH4eCcKoi 3a1auu;

® TIpeABHICTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTH NpH PEIICHWH 3a7a4d, BHOCHTH
KOPPEKTHUBBI B ACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JaHHBIX, HAIICHHBIX OLIHOOK,
BBISIBIICHHBIX TPYAHOCTEHH;

® OIICHMBATh COOTBETCTBUE PE3yNbTara IEJIH M yCIOBHAM, OOBSICHITH IPUIHHBI JOCTHKCHUS HITH
HEJOCTMKEHUSI  pPE3yJAbTaTOB  JIEATEIbHOCTH, HAXOOUTh  OWIMOKY, JaBaTh  OILICHKY
NpUOOPETEHHOMY OIIBITY.
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HNPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuyeObHOro Kypca «Anredpa W Hadajla MaTEMaTHYECKOTO aHAINM3a» Ha YPOBHE CPETHETO
o0miero oO6pazoBaHuUs JOJDKHO OOECHEUMBaTh JOCTHIKEHHE CIEAYIONUX MPEAMETHBIX 00pa30BaTelIbHbIX
pe3yabTaToOB:

10 KJIACC

Yucaa 1 BbIYUCTEHUS

OmnepupoBarh MOHATHSMU: PAIIMOHAIBFHOE U JCHCTBUTEIHHOE YNCIIO, OOBIKHOBEHHAS U ICCATUIHAS
IpoOb, MPOLIEHTHI.

BrimonssATe apudmMeTryecKue onepaniy ¢ paioHaIbHBIMU U IeHCTBUTENbHBIMUA YHCIAMHU.

BoImonHATe npuOIMKEHHBIE BBIYMCICHUS, MCIIONB3Ysl MpPABUIa OKPYIIICHHS, AETaTh MPUKHUIKY H
OIIEHKY pe3y/bTara BEIYUCICHUM.

OnepupoBaTh MOHATUAMU: CTEHNEHb C LEJIbBIM IIOKa3aTeleM; CTaHJapTHas QopMa 3amucu
JeMCTBUTENIFHOTO 4YHCJa, KOPEHb HATypajbHOM CTENEHHU; HUCHOJIb30BaTh MOAXOAALIYI0 (OpMY 3alucu
JeHCTBUTENBHBIX YUCEI ISl PEIICHHs MPAKTUYECKUX 3a/1a4 U PEACTABICHUS JaHHBIX.

OmnepupoBarh MOHATUSIMH: CUHYC, KOCHHYC ¥ TaHTE€HC TPOHU3BOJIBHOTO YIJIa; UCTIONB30BaTh 3aIHCh
IIPOM3BOJILHOIO YIIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIMH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBarh TOHATHSAMH: TOXJIECTBO, YypaBHEHHE, HEPABEHCTBO;, IIEJI0€, paIMOHAIBHOE,
MppanroHaIbHOE ypaBHEHNE, HEPABCHCTBO; TPUTOHOMETPHUIECKOE YPaBHEHHCE;

BeimonsaTe npeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAXKEHUH M pellaTh TPUTOHOMETPUUECKUE
YpaBHEHHUS.

BrImonHATe npeoOpa3oBaHus IENbIX, pAllMOHAIBHBIX U WPPAMOHAIBHBIX BBIPAKCHUN U peraTh
OCHOBHBIE THITHI LIEJIBIX, PAIIHOHAIBHBIX M UPPAIIMOHAILHBIX YPaBHEHUH U HEPABEHCTB.

[IpuMeHsATH ypaBHEHHS M HEPAaBEHCTBA JJs pELICHWs MaTreMaTH4ecKuX 3ajad M 3ajad u3
pa3nUYHbIX 00IacTe HAyKU U peabHON JKHU3HU.

MopnenupoBaTh peajbHble CUTyalldM Ha sI3bIKE aireOpbl, COCTaBIATH BBIPAXKECHUS, ypaBHEHHMS,
HEPaBEHCTBA I10 YCJOBUIO 3a/1a4d, UCCIIEAOBATh IMOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHMEM ammapara
anreopsol.

DYyHKUMH U TPaPUKU

OmnepupoBarh MOHATUAMHU: (QYHKIHS, CHOCOOBI 3afaHus (YHKIUH, OOJACTh OIpENeICHUs U
MHOXECTBO 3HAYCHUH QYHKINH, TpapUK (YHKIIUH, B3AUMHO 00paTHBIC (QYHKITUH.

OmnepupoBarh MOHATUAMU: UYETHOCTh M HEYETHOCTh (YHKLIMHU, HYIH (QYHKIHH, HTPOMEXKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIUHN U1 pelIeHUs ypaBHEHHN.

Crpoutph 1 yuTaTh rpaduKu JMHEHHOU (YHKIMH, KBAJIPATUIHON (YHKINHU, CTETIEHHON (QYHKIIUH C
LIEJIBIM [TOKa3aTeNIeM.

Hcnonb3oBarh rpaduku GyHKUIUH A1 UCCIeI0BaHUS MPOLECCOB U 3aBUCUMOCTEH IpU pELICHUU
3aa4 U3 APYruX y4eOHBIX MPEIMETOB M PEeabHON JKU3HU; BhIpaxkaTh (HOpMyIaMu 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU.

Hauvasia MaTeMaTH4eCKOro aHaJIM3a

OnepupoBarh NOHATHSIMU: IOCIIEIOBATEILHOCTD, apupMETUYECKasi U T€OMETPUUYECKas IPOrPECCUH.
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OmnepupoBarh MOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAs TE€OMETPHUYECKass IPOrpeccHsi, cymma
0ECKOHEYHO YOBbIBAIOIIEH reOMEeTPHUIECKOM TPOTPECCHH.

3aaBarh MOCIEI0BATENLHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb3oBaTh CBOMCTBA IMOCIIEAOBATENbHOCTEH M MPOrpeccCUil Ais pelIeHHs pealibHbIX 3a7ad
IIPUKJIATHOTO XapakTepa.

MHoskecTBa U JIOTHKA

OnepHpOBan, IMMOHATHUAMU. MHOKECTBO, OIICpallii Hal MHOXKCCTBaAMU.

Vcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIM ammapar JUlsl OMHCAaHUS pealbHBIX IPOLECCOB U
SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

OmnepupoBarh NOHATHAMHU: ONIPEIEIIEHUE, TEOPEMA, CIEICTBHUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCTCHUSA

OnepupoBarh MOHATUSMU: HATYPaJIbHOE, LIEJI0€ YHCII0; UCII0JIb30BaTh MPU3HAKH JIETMMOCTH IEJIbIX
YHCEJl, Pa3JIOKEHUE YNCIIA HAa IPOCThIE MHOKUTENHN JUIsl PELLICHUS 3a/1a4.

OnepupoBarh NOHATHEM: CTENEHD C PALlMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBars MOHATHAMU: JIOTapu(PM YKcia, ASCITUIHBIC U HATypaJIbHBIC JTOTapH(PMBI.

YpaBHeHHsI M HEPABEHCTBA

[IpuMeHnsaTh cBOMCTBA CTEMEHM sl NPeoOpa3oBaHUS BBIPAXKEHUH; ONEPUPOBATh IMOHATUSAMU:
[I0Ka3aTelIbHOE YPAaBHEHUE U HEPABEHCTBO; pELIaTb OCHOBHBIC THUIIBI I10KA3aTEIIBHBIX yPaBHCHUN H
HEPABECHCTB.

BoinonHsaTe npeoOpa3oBaHUs BbIpaXXEHHUM, COAEpX AIIUX JIOTapu(pMbl; ONEPUPOBATH MOHITHUIMU:
Jorapu(pMHUECKOe YPaBHEHUE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIbI JJOrapu(MUUECKUX YPaBHEHUH 1
HEPaBEHCTB.

Haxoauts pemeHus npocTenmx TpPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBarh MOHATHSAMH: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pellieHHe; UCII0Ib30BaTh CUCTEMY
JIMHEHHBIX YPABHEHUN JUI PEILIECHUS IPAKTUYECKHUX 3aad.

Haxogute pelieHuss NPOCTEHIIMX CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX YpPaBHEHHHW U
HEPABEHCTB.

MogenupoBaTh peajibHble CUTyallMM Ha S3bIKE ajareOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 3a/la4yd, UCCIIEINOBATh IOCTPOCHHBIE MOJEIN C HMCIIOJIB30BAHUEM
anmapara anreopsl.

DOYyHKUMH U TPAaPUKHU

OmnepupoBare MOHATHAMHU: TEpPHOAWYECKass (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
TOYKM D3KCTpeMyMa (QyHKIUM, HauOOJibllIee W HaUMEHbIIEe 3HaueHUs (YHKIMHM HAa IPOMEXKYTKE;
HCIOJB30BaTh UX IS UCCIeIOBaHUs (DYHKLUH, 3aJaHHOH rpadukom.

OmnepupoBarh MOHATHSAMU: TpadUKU MOKA3aTEIbHON, JTOrapu(pMUUIECKOH U TPUTOHOMETPUUECKHX
¢byHKUIMi; n300pakaTh UX Ha KOOPIMHATHOW TUIOCKOCTH M WCIIONB30BaTh IS PEHICHUS YPaBHEHUN H
HEPABECHCTB.

N300pakaTb Ha KOOPIMHATHOW IUIOCKOCTH IpapMKM JIMHEHHBIX YPaBHEHUH M HCIIOJIB30BaTh UX
JUISL pELLIEHUs] CUCTEMBI JIMHEMHBIX YPaBHCHUM.

Hcnonb3oBare rpaduku (QyHKIOUA IS MCCIEIOBaHUS TMPOIECCOB W 3aBHCUMOCTEH W3 JPYTHX
y4€OHBIX JUCLUIUINH.

Hayana maremMaTH4ecKkoro aHajamsa

Pabouas mporpamma y4eOHOro mpeamera «Anredpa U Havyajga MaTeMaTuyeckoro aHainu3sa. ba3oseiii ypoBeHby Ha 2023-2024
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OnepupoBarh TMOHATUAMHU: HENpEpbIBHAS (QYHKIUS; NPOU3BOAHAS (YHKUUHU; HCIIOIb30BATh
reOMETPUYECKUNA U PU3NYECKUNA CMBICI TIPOU3BOIHOM JIIs pelIeHHs 3a1au.

Haxonute npou3BOAHBIE 3IE€MEHTApHbIX  (QYHKUWN, BBIYUCISATH MPOU3BOAHBIE  CYMMBI,
MIPOU3BE/IEHUS], YACTHOTO (DYHKIUH.

Hcnonb30BaTh MPOU3BOAHYIO JUISL MCCIEIOBaHUS (YHKIMHM HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSTH PE3YNbTAaThl UCCIIEOBAHUS K TOCTPOCHUIO TPAPHKOB.

Hcnonb3o0BaTh MPOU3BOAHYIO JUIS HAXOXKIEHUS HAWIYUIIETO PEHIEHUS B IPUKIIAHBIX, B TOM YUCIIE
COLIMAJIbHO-9)KOHOMMUECKHX, 3a7adax.

OmnepupoBarhk MOHATUSMU: NIEPBOOOPA3HAS M UHTETPaJl; TOHUMATh T€OMETPUUECKHUIA U (PU3NUECKUN
CMBICJI HHTErpaJa.

Haxonute mnepBooOpa3Hble 3lEMEHTAapHBIX (YHKIUH; BBIYHCIATH MHTErpail 1o ¢opmyne
Herorona—JleliOuuria.

Pemiats npukiasHblie 33/1a4d, B TOM YUCIIE€ COLUATIBHO-I)KOHOMUYECKOTO U (PU3MUYECKOTO XapakTepa,
CPEICTBAMM MATEMAaTUYECKOTO AHAJINA3A.

Pabouas mporpamma y4eOHOro mpeamera «Anredpa U Havyajga MaTeMaTuyeckoro aHainu3sa. ba3oseiii ypoBeHby Ha 2023-2024
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosuvecTBo yacoB JJIeKTPOHHbIE
Ne HanmeHnoBanue pa3ieoB U TeM (uudposbie)

KoHTpoabHBI IIpakTH4ecku
n/n NPOrpamMMbl Bcero o0Opa3oBareJibHbIE
e padoTnbl e padoTsbI
pecypcnbl

MHoecTBa palliOHAIBHBIX U
1 NENCTBUTENBHEIX YHcell. PalimoHanbHEIE 14 1
yYpaBHEHUS U HEPABEHCTBA

Oyukiuu U rpaduku. CTeneHs ¢ HelbM
MoKazaTeseM

ApudpmeTrueckuii KOpeHb N—0il cTeneHu. 18 1
HppannoHaibHbIe yPAaBHEHHS U HEPABEHCTBA

DopMyiIbl
4 TpuroHomeTpun. Tpuronomerpruyeckue 22 1
ypaBHEHUS

5 ITocnenoBareabHOCTH U IIPOrPECCUN 5

[ToBTOpEHUe, 0600IICHIE, CHCTEMATH3AIUS

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 4 0
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11 KJTACC

KosuvecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
KoHTpoabHBI IpakTHyeckn
n/n NMPOrpaMmbl Bcero o0pa3oBare/ibHbIC
e padoTsl e padoThbI
pecypcsl

CreneHb ¢ palioOHaJIbHBIM MIOKA3aTesIeM.
1 [TokazatenpHas ¢ynkius. [TokazarenbHbie 12 1
YPaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKITHS.
2 Jlorapupmuyeckue ypaBHCHHS U 12
HEPaBEHCTBA

Tpuronomerpuueckure pyHKINUU U UX

3 rpaduku. TpUroHoMeTpuiIecKue 9 1
HEPAaBEHCTBA
4 IIpousBonHas. [IpuMeHeHre Npon3BOAHON 24 1
5 WHTerpai u ero npuMeHeHUs 9
6 CucreMbl ypaBHEHU I 12 1
7 HarypanbHble u nieinble yncia 6
g HOBTOPGHHG, 00o0111eHue, cucTeMaTu3anus 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBO yacoB i DJIeKTPOHHbIE
ara
Ne uudposBbIe
Tema ypoka KoHTpo/bHbI IpakTnyeckn H3yieHHn
n/n Bcero o0pa3oBare/ibHBI
e padoThbI e padoThI A

e pecypchbl

MHO0X€eCTBO, Onepaluy HaJl MHOKECTBAMM.
Huarpammsl Diinepa—BenHa

Panmonansabie ynciaa. OOLIKHOBEHHBIE U
2 JECATUYHBIE TPOOH, TPOIICHTHI, 1
OCCKOHEUYHBIC ITIEPUOTUYECKUE TPOOH

ApudmeTrueckue onepamuu ¢
3 palMOHAIBHBIMU YUCIIAMH, 1
npeoOpa3oBaHMsI YNCTOBBIX BBIPAKCHHM

[Ipumenenue apodeli U NPOLEHTOB AJIs
4 peLIeHHS TPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHBIX 1
OTpaciieil 3HaHUH U peaibHOW KU3HU

[Tpumenenue apoOei ¥ MPOLEHTOB ISt
5 penIeHus NPUKIaAHbIX 3a]1a4 U3 Pa3JInYHbIX 1
oTpacieyl 3HaHUW U PeasbHOMN )KU3HU

JleiicTBuTeNbHBIE UKca. PalinonanbHbIe U

6 HppalioOHaIbHbIE YHACIIA !
7 ApudmeTrueckue onepamuu ¢ 1
JNEHUCTBUTEIbHBIMU YHCIIAMU
[TpuOn>xEHHBIE BEIYUCICHUS, TPaBUIa
8 OKpYIJICHUs, IPUKUKA U OLICHKA 1

pe3yiibTara BBIYMCIICHHI
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TO)K)IeCTBa " TOXKACCTBCHHBIC

? npeoOpazoBaHus
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHcTBO, pelieHre HepaBeHCTBa
12 Meton uHTEPBAIOB
13 Permenue 1ienpix u JpoOHO-pallMOHATEHBIX
YPaBHEHUI U HEPABEHCTB
KontponwsHas pabora mo treme "MHoKecTBa
14 palMOHANBHBIX U ACHUCTBUTEIBHBIX YUCEN.
PaunonanbHble ypaBHEHHS 1 HEPABEHCTB"
15 DyHKIUA, CTTOCOOBI 3a1aHus (PYHKITHH.
B3aumHo obparHbie pyHKINU
I'paduk Pyukuu. O61acTh ONpeAeICHUS 1
16 MHOXX€CTBO 3HaueHU PpyHkmu. Hymm
¢dbyskuuu. [TpoMexxyTKH 3HAKOTIOCTOSTHCTBA
17 Uérnabie 1 HeuETHBIC (DYHKIIUU
CreleHs ¢ IelIbIM II0Ka3aTeaeM.
18 CrannaprHas Gpopma 3anucu
JIEUCTBUTEIILHOIO YUCJIa
Hcnonp3oBanue moaxoasiei popmel
19 3aIIUCH JCUCTBUTEIbHBIX YUCET IS
peuIeHust paKTUYECKUX 3a/1a4 U
MIPEICTABICHUS JTAHHBIX
CreneHHasi QyHKIHS C HATypaJIbHBIM U
20 HelbIM nokazareiaeMm. E€ cBoiicTBa u

rpaduk
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ApudmeTruecKkuii KOpeHb HaTypaJbHOM

21
CTEIIEHU

2 ApudmeTnieckuii KOpeHb HaTypaIbHOM
CTETeHU

3 CBoiicTBa apupMETUIECKOTO KOPHS
HATypaJIbHON CTEIICHU

24 CaoiicTBa apu(pMETHIECKOTO KOPHS
HaTypaJbHOU CTEIEHU

)5 CaoiicTBa apu(pMETHIECKOTO KOPHSI
HaTypaJIbHON CTENEHU

2% JleiicTBus ¢ apuMETHICCKUMHU KOPHIMH
N—Oil CTENEHU

7 JleiicTBus ¢ apupMETHUECKIMH KOPHIMHU
N—OM CTENEHU

)3 JleiicTBus ¢ apupMeTHIECKUMU KOPHIMHU
Nn—OM CTENEeHU

79 JleiicTBUs ¢ apupMETHUECKUMH KOPHIMHU
N—OW CTENECHU

30 JleiicTBus ¢ apupMETHIESCKIMI KOPHIMHU
N—Oil CTENEHU

31 Pelenue nppanoHanbHbIX YpaBHEHUN U
HEPaBEHCTB

1 Pemienune upparmoHaabHbIX YpaBHEHUN 1
HEPaBEHCTB

13 Pemenune nppanioHanbHbIX YPaBHEHUN U

HEpPaBEHCTB
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Pemenune nppanoHanbHbIX YPaBHEHUN U

34
HEPaBEHCTB

35 Pemenue nppalMOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

36 CaoiicTBa 1 rpauk KOpHs n-0il cTeneHu

37 CgoiicTBa 1 rpaduK KOpHS N-0if CTETIEHU
KonTponbhas paboTa 1o teme

13 "Apudmernaecknii KOpeHb N—OW CTETICHH.
WppanmonanbHble ypaBHEHUS U
HepaBeHCTBA"

19 CuHyc, KOCUHYC U TaHT€HC YHCIOBOIO
aprymeHra

40 CuHyc, KOCUHYC U TaHT€HC YHCIOBOIO
apryMeHTa

A1 ApKcHHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

4 ApKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

43 oIpesieJIeHue TPUTOHOMETPUYECKUX
(YHKIHMI YUCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpy>KHOCTb,

44 ONPENEIICHUE TPUTOHOMETPUYECKUX
(GYHKIMH YUCIIOBOTO apryMEHTa

45 OCHOBHbBIE TPUTOHOMETPHUECKHE (POPMYJIbI

46 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI

47 OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYJIBI
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48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIbI 1

49 [TpeoOpazoBaHue TPUTOHOMETPUUECKUX |
BBIPaKCHUI

50 ITpeoOpa3oBaHue TPUTOHOMETPUUYECKUX |
BBIPaKCHUI

51 IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpAYKEHUI

5 [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX |
BBIPaKCHUI

53 [IpeoOpazoBanue TPUTOHOMETPUUECKUX 1
BBIPaKCHUI

54 Pewienue TpuroHoMeTpuueCKUX ypaBHEHUN 1

55 Pemenne TpuroHoMeTpuYeCKUX ypaBHEHUN 1

56 Permenue TpUroHOMETpUYECKUX YPaBHEHUN 1

57 Pelienne TpuroHoMeTpuueCKUX ypaBHEHUH |

58 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN 1

59 Penienne TpUroHOMETPUYECKUX YpaBHEHUIN 1
KonTpomnwsnas pabora o teme "®opmyiibt

60 TPUTOHOMETPUHU. TPUTOHOMETPUYECKHUE 1
ypaBHeHUs"
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS

61 nocjenoBareilbHoCcTe. MOHOTOHHEIE 1
IIOCJIEIOBATENBHOCTH
Apudmerndeckas U TeoOMeTpUIECKast

2 nporpeccuu. Mcnonbs3zoBanue nporpeccuu |

AJIg PEIICHU pCaJIbHBIX 3a1a4
MIPUKJIQJHOTO XapaKTepa
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beckoneuHo yObIBarolas reoMeTpuiecKas

63 nporpeccus. Cymma 6€CKOHEUHO 1
yOBIBaIONIEH reOMETPUUECKOM MPOrpeccuu

64 dopmyna CIOKHBIX TPOLIEHTOB 1

65 ®opMyiia CI0XKHBIX IIPOLIEHTOB 1

O0o001enue, cucTeMaTH3alKs 3HAHUH 3a
66 KypcC ayireOpbl ¥ Hadaj MaTeMaTH4eCKOTo 1
ananuza 10 kiacca

67 Wtorosas koHTpoJbHas paboTa 1 1

O0001menue, cucTeMaTH3alys 3HAHMI 3a
68 Kypc aireOphl 1 Hadyaj MaTeMaTH4eCKoro 1

agaymmsa 10 xiacca

OBIIEE KOJIMYECTBO YACOB 110

[NPOI'PAMME 08 4 0
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11 KJTACC

KosnuecTBo yacoB DJIeKTPOHHbIE

ara

Ne A undgpoBbie
Tema ypoka KoHTpoabHBI IIpakTH4ecku H3y'YeHH
o0pa3oBaTe/ibHBI

n/n Bcero
e pecypchl

e padoTsl e padoThbI |

CreneHs ¢ palliOHAJIbHBIM ITOKA3aTCJIEM 1

2 CBoiicTBa CTEIEHA 1

[IpeobpazoBanue BoIpaXEHUH, COAEPKAIIUX
palOHaIbHbIE CTENIEHH

[TpeoOpa3zoBanue BeIpaXKeHUM, COAEPKAIINX
palroHaIbHbIEC CTETICHH

[IpeobpaszoBanme BBIpaKEHUH, COAEPIKAIINX
paloHaIbHbIE CTEICHH

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

IToxa3zarenbHbIe YpaBHCHU U HEPABCHCTBA

IlokazaTenbpHEIC YpPaBHCHHUA U HCPABCHCTBA

IToka3zarenbHble ypaBHEHUS U HEPABEHCTBA

— O |0 ||
el I

0 [Toka3aTenbHble ypaBHEHHS U HEPABEHCTBA

[Noka3arenbHas pyHKIUS, €€ CBOHCTBA U
rpaduk

KonTponbhas pabota o teme "Crenens ¢
12 palMOHAJIBHBIM [T0OKA3aTENIEM.
[TokazarenbHas ¢pynkuus. [lokazarenbHbe

ypaBHEHHUS U HEpaBeHCTBA"

13 Jlorapudm uncna 1

14 JlecsTraHbIE U HATYpaJIbHBIC JTOTaPU(PMBI 1
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[IpeoOpazoBaHue BhIpAKECHHH, COAEPIKAIITUX

15
norapupMbl

16 [IpeobpazoBanue BEIpAKECHUH, COIEPKAIIUX
aorapudmbl

17 [IpeobpazoBanue BoIpaXKEHUH, COIEPKAIIUX
J0rapuQMbl

18 [TpeoOpa3oBaHue BbIpakeHUil, ComepKaLINX
norapudmel

19 Jlorapupmuyeckre ypaBHEHUS U
HEPaBEHCTBA

20 Jlorapudmudeckue ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuyeckue ypaBHEHHs U
HEpaBEHCTBA

” Jlorapudmuyeckue ypaBHEeHUs U
HEpaBEHCTBA

7 Jlorapugmuyeckast GpyHKIMs, €€ CBOMCTBA U
rpaduk

24 Jlorapudmuyeckast pyHKIHs, €€ CBOICTBa U
rpaduk

)5 Tpuronomerpuyeckue QpyHKIMH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuyeckue QpyHKIMH, UX
CBOMCTBA U rpaduKu

27 Tpuronomerpudeckue GpyHKIHH, UX

CBOIcTBa U TpaduKu
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Tpuronomerpuueckue QpyHKINHU, UX

28 .
CBOMCTBA U TpaduKu

29 [Tpumepbl TPUTOHOMETPUYECKUX
HEPABEHCTB

30 [Ipumepbl TPUTOHOMETPUYECKUX
HEPABEHCTB

31 [TprMepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

10 [Ipumepbl TPUTOHOMETPUYECKUX
HEPABEHCTB
KonTponbHas pabota o reme
"Jlorapupmuueckas GyHKIHS.
Jlorapudmuyeckue ypaBHCHHS U

33 HepaBeHCTBA. TpuroHoMeTpudeckue
byHKIMY U UX
rpaduxu. TpuronomeTpuieckue
HepaBeHcTBa"

34 HenpepsiBHbIC DyHKIIMH

35 MeTton HHTEPBAJIOB J1J1s1 PELIECHUS
HEPABEHCTB

36 MeToa UHTEPBAJIOB TSl PELICHHS
HEPaBEHCTB

37 [TpousBonHast PyHKITMH

38 [IpousBognast pyHKIMN

39 l'eomerpuueckuit 1 Gpu3nyecKuit cMbICT

IIPOU3BOIHOM
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['eomeTpuueckuii 1 GU3NYECKUNA CMBICIT

40 .
MIPOU3BOTHOM

41 [Ipou3BoaHBIE 27IEMEHTAPHBIX (YHKITHI

42 [IpousBoaHbIE 2NEMEHTAPHBIX (HYHKITHI

43 [IpousBoaHast cymmbl, IPOU3BEIACHMUS,
YacTHOTO (PYHKITUH

44 [IpousBoaHast cymMmmbl, IPOU3BEACHMS,
4acTHOTO (PYHKIUH

45 [IpousBoaHast cymmbl, IPOU3BENCHMUS,
4acTHOTO (PYHKUUH
[IprumeneHnue nporu3BOAHOM K

46 UCCJIEZIOBaHUIO (PyHKIIMI HA MOHOTOHHOCTH
Y DKCTPEMYMBI
[IprumeHeHnue npou3BOAHOM K

47 HCCJICIOBaHUIO (PYHKITUH HA MOHOTOHHOCTh
U DKCTPEMYMBbI
[IprMeHenne npon3BOAHON K

48 HCCJIeIOBaHUIO (PYHKIIMH HA MOHOTOHHOCTh
U DKCTPEMYMBI
[IpuMeHenne npon3BOAHON K

49 UCCJIEJIOBAHUIO (PyHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBbI

50 Haxoxnenue HauboIbIIero 1 HAMMEHBIIETO
3HaueHUs (PyHKIMH Ha OTpE3Ke

51 Haxoxnenue HauboIbIIEr0 1 HAUMEHBIIETO

3HaA4YCHUA (I)yHKI_II/II/I Ha OTPEC3KE
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HaXO)K)IeHI/Ie HauOOJBIIEr0 U HAMMEHBIIIETO

32 3HaueHUs QYHKIIUU Ha OTPE3Ke

53 Haxoxxnenne HanOompI1ero 1 HAMMEHbILIEr0
3HauYeHUs (PYHKIMH Ha OTPE3Ke

54 Haxoxnenue HaubobIIer0 1 HAUMEHBIIETO
3HaueHUs (PYHKIMH Ha OTpEe3Ke

55 Haxoxxaenre HanOoIbI11ero 1 HAMMEHBIIETO
3HaYeHUs PyHKIUU Ha OTpe3Ke
[Iprumenenrie mpoOU3BOAHOM ISt
HAXOXKJACHHS HaWTYy4Ilero peleHus B

56 MPUKIATHBIX 3a7a4ax, JAJsl ONpeaeTIeHUs
CKOPOCTH Tpoliecca, 3aJaHHOTO hopMynoi
WK TpapuKOM

57 KontponsHas pabota o teme
"I[IpousBoanas. [I[pumeHenre nporu3BOAHOMN"

58 [TepBooOpasnas. Tabnuiia nepBooOpa3HBIX

59 [lepBooGpasnas. Tabnuia nepBooOpa3HbIX

60 WuTerpai, reomeTpudeckuii 1 pu3ndecKuit
CMBICIT HHTETpajia

61 WuTerpan, reomerpuueckuii 1 pusmyeckuit
CMBICIT UHTETpajia

62 WnTerpan, reomeTpuueckuii 1 pusnueckuit
CMBICJI HHTETpaja

63 Brruncnenue unrerpana no ¢popmysie
Herorona—JleitoHuia

64 Brruucnenue unTerpana mo gopmyse

Herorona—JleiitOanmna
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65

Brruucnenue uaTerpaia no Gopmysne
Herorona—JleiitOanmna

66

Brrancnenue wHTErpana mo Gopmysie
Hprorona—JleitOHuia

67

CucreMbl TUHENHBIX YPaBHEHUN 1

68

CucreMbl TUHEUHBIX YPaBHEHUH 1

69

Pemenne npukitagHeIX 3a1a4 ¢ IOMOILIBIO
CHUCTEMBI JINHEVHBIX YPAaBHEHUI

70

Pemrenre npukiiagHeiX 3a1a4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPAaBHCHUI

71

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloHaIbHBIX, UPPALOHAJIBHBIX,
MOKA3aTeJIbHBIX, JOrapu(pMUUECKUX
YPAaBHEHUN U HEPAaBEHCTB

72

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
paloHaIbHbIX, UPPALOHAJIBHBIX,
MIOKA3aTeJIbHBIX, JOrapu(pMUUECKUX
YPAaBHEHUN U HEPABEHCTB

73

CucreMbl 1 COBOKYITHOCTH LIETIBIX,
palyoHaIbHbIX, UPPALOHAJIBHBIX,
MOKA3aTeJIbHBIX, JOrapu(PMUUECKUX
YPAaBHEHUI U HEPAaBEHCTB

74

CucrteMbl 1 COBOKYITHOCTH LIEJIBIX,
paLMOHATIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeJIbHBIX, JOrapu(pMUUECKUX
yYpaBHEHHI U HEPABEHCTB

75

Hcnonp3oBanue rpadukoB QyHKIMI 17151
pelIeHHs ypPaBHEHUI U CUCTEM
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Hcnonp3oBanue rpadukoB QyHKIMI 17151

76 .
pelLleHNs ypaBHEHUH U CUCTEM
[IpuMeHeHne ypaBHEHUN, CUCTEM U

77 HEPABEHCTB K PEIICHNUIO MaTEMaTHYeCKUX
3a/1a4 v 3aj7ia4y U3 pa3IndHbIX obIacTei
HayKU U pealibHOM KU3HU

3 KonTponbhas pabota no treme "MHTerpan u
ero npumeHeHusi. CucTeMbl ypaBHEHUI"

79 HarypasbHble 1 Lienble uncia B 3a1a4ax 13
peANIbHOM KU3HU

20 HarypanbHble U 1ieble Ynciia B 3aa4ax U3
peabHOM JKU3HU

81 HatypasibHble u nenble uncia B 3a1a4ax u3
peaIbHOM )KU3HU

82 [Ipu3Haky nenMMOCTH LENIBIX YHACEI

83 [Ipu3Haku JeTUMOCTH LETBIX YHCET

84 [Ipu3Haky IeNMMOCTH LENIBIX YHACEI

85 [ToBTOpeHue, 0000IIeHIE, CUCTEMATHU3AIIHS
3HaHUU. YpaBHEHUSA

26 [ToBropenue, 06001IeHNE, CUCTEMATU3ALIUSA
3HaHUU. YpaBHEHUSA

27 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AITUS
3HaHUW. YpaBHEHUS

28 [ToBTOpeHME, 0000IICHNE, CHCTEMATHU3AIIHS
3HaHUU. YpaBHEHUS

29 [ToBTOpenue, 0600IIEHNE, CHCTEMATHU3AIIHS

3HaHUU. YpaBHEHUSA
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90 [ToBTOpenue, 00001ICHNE, CUCTEMATH3AITUS 1
3HaHUW. YpaBHEHUS

91 [ToBTOpeHME, 0000IICHNE, CHCTEMATHU3AIIHS |
3HaHuii. HepaBeHncTBa

9 [ToBTOpenue, 0000IIEHNE, CUCTEMATHU3AIINS 1
3HaHuii. HepaBeHncTBa

93 [ToBTOpEeHue, 0000IIeHHE, CHCTEMATH3AITUS 1
3HaHui. HepaBeHcTBa

94 [ToBTOpEHue, 06001ICHNE, CHCTEMATH3AITUS 1
3HaHui. HepaBeHncTBa

95 [ToBTOpeHHE, 0000IICHNE, CHCTEMATU3AIIHS 1
3HaHu#. CucTeMbl ypaBHEHUI

96 [ToBTOpeHue, 0000IIEHNE, CUCTEMATU3AIINS 1
3HaHui. CucTeMbl ypaBHEHUI

97 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3AITUS 1
3HaHui. OyHKIIMN

08 [ToBTOpeHue, 06001ICHNE, CHCTEMATH3AITUS |
3HaHuW. OyHKIUH

99 HroroBast koHTpOIbHAs paboTa 1 1

100 Hrorosas koHTpOIbHAs paboTa 1 1
O06006111EH1E, CHCTEMATH3allHs 3HAHUH 3a

101 KypcC aJireOpbl M HaYajl MaTeMaTu4eCcKOTO 1
agamm3a 10-11 kmaccos
O0001enne, cucreMaTu3anys 3HaHUH 3a

102 KypcC aJIreOpbl M HavaJl MaTeMaTUu4deCcKOTO 1
agamm3a 10-11 kmaccos
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OBUIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 102 6 0
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