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IHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmMa ydeOHOTo Kypca «Anrebpa W Hadala MaTEMAaTHYECKOTO aHAIHM3a)
06a3oBoro ypoBHs s obyuaromuxcs 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAApTa CPeIHEro oOuero odpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHHHU, MPEIBSBISEMBIX K MaTeMaTHUYECKOMY OOpa3OBaHUIO, U
TpaguIMii poccuiickoro oOpa3zoBanus. Peanmusanusi mporpamMMbl 0OeclieUMBaeT OBJIaJICHHUE
KITFOYEBBIMH KOMITETCHIIUSIMHU, COCTABIISIONIMMH OCHOBY JIJISI CAMOPA3BHTHSI U HEMPEPHIBHOTO
0o0pa3zoBaHMsl, IEOCTHOCTh OOILIEKYJIbTYPHOTO, JUYHOCTHOTO M TO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00yYaromIuXcsl.

HEJIM U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayana MaTeMaTHUYECKOTO aHaIW3a» SIBISETCS OJHUM U3 Hauboiee
3HAUMMBIX B INPOrpaMMe CTapIieil IIKOJbI, MOCKOJbKY, C OJHOM CTOPOHBI, OH OOecreyrBaeT
MHCTPYMEHTANIbHYI0 0a3y JUIsl M3Y4YeHHs BCEX €CTECTBEHHO-HAyYHBIX KypCOB, a C Jpyrou
CTOpOHBI, (OpMHpYET JOrMYecKkoe U aOCTpaKkTHOE MBIIIJICHHE Y4Yalluxcsi Ha YpOBHE,
HEOOXOUMOM JUIsl OCBOCHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUHU, CIOBECHOCTH.
B pamkax maHHOro Kypca ydaiuecs OBJa/leBalOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOM HAYKH,
KoTopasi GopMyJIMpYyeT CBOM JOCTHKEHHS B MaTeMaTuieckoi popme.

Kypc anreGpbl 1 Hauan MaTeMaTHYECKOTO aHAJIM3a 3aKJa/(bIBA€T OCHOBY JJISl YCIEUIHOTO
OBJIAJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHWOJIOTUH, TIOHUMAaHMS OCHOBHBIX TEHJEHIUI
HSKOHOMHKH M OOIIECTBEHHOM >KHU3HH, MO3BOJIAET OPHUEHTHPOBATHCS B COBPEMEHHBIX IM(PPOBHIX
U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCMOJIb30BaTh UX B MOBCEIHEBHOM XU3HU. B Toxe
BpeMsl OBJIAJICHUE aOCTPAKTHBIMH U JIOTUYECKH CTPOTUMHM MATEMaTHUYECKUMH KOHCTPYKIMSAMU
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTUHHOCTb YTBEPKACHHUS,
UCMOJIb30BaTh 00O0OIIEHHEe M KOHKPETH3aluio, abCTparMpoBaHUE M AaHAIOTHIO, (HOPMUpYET
KpeaTHUBHOE U KPUTUYECKOE MbIlLIeHHe. B xone u3yuenus anreOpbl U Hayal MaTeMaTHUECKOTO
aHaJIM3a B CTaplled IIKOJE yJalllMecs IOJIydaroT HOBBIM ONBIT PELIEHUS NPUKIAAHBIX 3a/1ad,
CaMOCTOSITEILHOTO ~ TOCTPOCHHUS] MaTeMaTH4YeCKHMX MOJEJel  pealbHbIX CUTyauud U
UHTEPIPETAIMA  TIOJIyYEHHBIX PEIIEHUM, 3HAKOMATCS C IPUMEPAMH MaTeMaTHYECKHX
3aKOHOMEpPHOCTEH B MpUPOJE, HayKe M B HCKYCCTBE, C BbIIAIOIIMMUCSH MaTeMaTUYECKUMU
OTKPBITHSIMHM U UX aBTOPAMH.

Kypc oOnanaer 3HauMTENbHBIM BOCHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIM peaau3yercs
Kak 4epe3 y4yeOHbII MaTepuall, criocoOCTBYIOIUI (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHMS,
TaKk W depe3 crnenupuKky y4IeOHOW JeATENHHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH, NPOJODKUTEIbHONW KOHLIEHTpallMM BHUMAHUS M OTBETCTBEHHOCTH 34
MTOJIYYEHHBIN pe3yJbTarT.

B ocHoBe Meronuku oOydeHHs anreOpe M HayajlaM MaTEeMaTHYEeCKOTO aHalln3a JICKUT
NeSITeNIbHOCTHBIN MPUHIUI 00yUYeHUsI.

CrpykTypa Kypca «Anredpa ¥ Hadyajaa MaTeMaTHYeCKOT0 aHaJIN3a» BKIIIOYAET CIIEAYIONINe
coJiepKaTeIbHO-MEeTOANUecKne JHUHUU: «Yucina U BeIUUCIEHUA», «DyHKIMH U Tpadukmy,
«YpaBHEHHUs U HepaBeHCTBa», «Hauana marematndeckoro aHanuza», « MHOXKECTBA U JIOTUKAY.
Bce ocHOBHBIE conep)kaTelbHO-METOJUYECKHE JTUHUHM W3Yy4aroTcsl Ha MPOTSHDKEHUU ABYX JIET
o0y4yeHHs B CTapuIel MIKOJe, eCTECTBEHHO IOMOJHSIS IpYr Ipyra M MOCTENEHHO HACHIIIAsCh
HOBBIMU TeMaMH M pasfenaMu. JlaHHBII Kypc SBJISIeTCS MHTETPATUBHBIM, IOCKOJIbKY
o0beauHseT B cebe CcofepKaHuEe HECKOJIbKMX MaTeMaTH4eCKUX JAMCHUIUIMH: anre0pa,
TPUTOHOMETPHSI, MATEMaTHUECKHUI aHaIu3, TeOpusi MHOXKecTB U Jp. [lo Mepe Toro kak yyamuecs
OBIIa/IeBalOT BcE Oojee MIMPOKUM MaTeMaTHMYECKUM ammapaTroM, Y HHUX IOCIEI0BaTeIbHO
dbopMupyeTCsi U COBEPIICHCTBYETCSI YMEHHME CTPOMTh MaTeMAaTHYECKYI0 MOJENb pealbHOMN
CUTyallud, NMPUMEHATh 3HaHM, MOJIydYeHHbIE B Kypce «Anrebpa M Hayajla MaTeMaTUYeCKOTO



aHaiuM3a», IS peIIeHUs CaMOCTOSITENbHO C(OPMYIHPOBAHHOM MaTeMaTHMYeCKOW 3ajayd, a
3aTeM MHTEePIPETUPOBATh MOIYUYECHHBIN pe3yibTar.

ConepxxarenpHO-MeTOAMYECKass  JHHUS  «Yucaa W BBIYMCICHMSD — 3aBEpIIaeT
(¢bopMHpOBaHNE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENIBHBIX YHCEN, KOTOpOe ObUIO HAdyaTto B
OCHOBHOM mIkoje. B crapmeit mkose ocoboe BHUMaHuE ynensercss (GOpMUPOBAHHIO MPOYHBIX
BBIYHMCIIUTENbHBIX HAaBBIKOB, BKJIIOYAIOMIMX B ceOs KCIONb30BAaHHE DPA3IUYHBIX (DOpPM 3amucu
JNEUCTBUTEIBLHOTO 4YHUCJA, YMEHHME pAlMOHAJIBHO BBINOJHATH JCUCTBUS C HHUMH, JI€JaTh
MPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs TMOMy4arOT HaBBIKM MPHUOIMKEHHBIX
BBIYMCIICHUM, BBITIONHEHUS JCWCTBUNA C 4YHCIaMH, 3alHCAaHHBIMU B CTaHIApPTHOH ¢opme,
MCIIOJIb30BAaHUSI MAaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BBIPAKEHUH.

JluHus «YpaBHEHHsS U HEPAaBEHCTBAa» PEATM3YETCsl HA MPOTSDKEHUHM BCEro OoOydyeHHs B
CTapuied IIKoJie, IOCKOJIbKY B KaXJIOM paszfelie NporpamMmbl NPEIyCMOTPEHO pellieHue
COOTBETCTBYIOLIMX 3a7a4. O0yyaromuecs OBlIaIeBalOT pa3IMYHBIMU METOJIAMH PEILICHHS LIENbIX,
paloHaIbHbBIX, UPPAIMOHATbHBIX, TOKA3aTENIbHBIX, JOTAPUPMUUECKUX U TPUTOHOMETPUUECKHUX
YPaBHEHUH, HEPABEHCTB U UX CUCTEM. [loyueHHbIe yMEHNS UCIIOIB3YIOTCS MPU UCCIEA0BAaHNN
GyHKIUI ¢ MOMOUIbIO MPOU3BOJHOM, PENICHWH NMPHUKJIAAHBIX 3334 W 3a/lad Ha HaXOXKJIEeHUe
HauOONBIINX U HAMMEHBIIUX 3HaYeHUH QyHkuuu. [lanHas comep:karenbHas TUHUS BKIIOYACT B
ce0s Takke (QOPMUPOBAHHME YMEHUH BBINIOJHATH PAacy€Thl MO (opMynaM, NpeoOpazoBaHUS
LEJbIX, PAlMOHAIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKke
BBIpKEHUH, coJepKalMx creneHd W jorapudmsl. brnarogaps usyueHuto anreOGpanyeckoro
MaTepHala MpPOUCXOIUT JalibHEIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIIJICHUS
ydamuxcs, (OPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyKICHHH, paboTbl C CHMBOJbHBIMU
¢dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpQeKTUBHbIE HHCTPYMEHTHI JJIs PEHIeHUs MPAaKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKHU.

CopepxarenbHo-MeTouueckass JUHUS «DyHKIUU U TpadUK» TECHO MeperuieTaeTcs ¢
JPYTMMH JIMHUSAMH Kypca, IIOCKOJIbKY B KaKOM-TO CMBbICIE 3aJaéT IOCJIEJ0BATEIbHOCTD
W3ydeHuss MaTtepuana. VI3ydyeHwe CTEneHHOM, TMOKa3aTeNbHOW, JiorapudMudeckorn u
TPUTOHOMETPHUYECKUX (PYHKIMHA, MX CBOWCTB W TpadHKOB, UCHOIb30BAaHUE (YHKIMNA IS
pelieHus: 3a1a4 U3 JAPYruxX y4eOHBIX MPEeIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHAIM30M, TaK U C pellleHueM ypaBHEHHMH M HepaBeHCTB. Ilpu 3Tom Gonbiioe
BHUMaHue ynensercss (GOpMUPOBAHUIO YMEHHUS BbIpaKaThb (OpPMyJIaMHU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIEIOBAaTh TOMy4YeHHbIE (YHKIHUHU, CTPOUTh HUX TpaduKH.
Matepuan »ToH coaepXkaTeJbHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHUH U HAaBBIKOB,
MO3BOJIAIOIIMX  BBIPAXKaTh 3aBUCHMOCTH MEXAYy BEIMYMHAMU B pa3InyHOM  (opMme:
AHATUTHYECKOW, Tpadudeckoil u cioBecHOW. FEro wu3ydeHune crmocoOCTByeT pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOIIEHMIO W KOHKpPETH3allH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHus «Havana mMaTeMaTnyeckoro aHajian3ay IMO3BOJISIET CYLIECTBEHHO
pacmvpuTh KPYTr Kak MaTeMaTUYECKUX, TaK U MPUKIIAJHBIX 3a[a4, TOCTYIHBIX 00ydJaromumcs, y
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIE0BATh U CTPOUTH Ipaduku (QPyHKIHHA, OnpeaensiTh ux
HauOObIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATH IJIOMAAN QUTyp U OOBEMBI TEJ, HAXOIUTh
CKOPOCTM UM YCKOpEHHs IpoleccoB. JlaHHas copepkaTenpHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOCHHUS MaTeMaTUYECKUX MOJENel peallbHbIX CHUTyalllil, HaXO0KJIeHUus
HaWJIy4yllero pelIeHUs B MPUKIAIHBIX, B TOM YHCIIE€ COIMAIbHO-3KOHOMUYECKUX, 3aJadax.
3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOT0 aHalu3a CHOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOTO,
(bopManbHO-IOTHYECKOT0 U KPEaTUBHOI'O MBINUICHUS, ()OPMHPOBAHUIO YMEHUH DPACIO3HABATH
MIPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B HayKe, TEXHHKE M HcKyccTBe. OOyuaroniyecs y3HaIHOT O
BBIJJAIOLMXCSl PE3yJIbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHs MaTEeMaTHKU Kak HayKd, U HX
aBTOPAX.



ConepxarenbHO-MeTOAMYECKas TUHUS «MHOXeCTBa U JIOTMKa» B OCHOBHOM TMOCBSIICHA
3JIEMEHTAM T€OPUU MHOXKECTB. TeOopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh
KypcC MIKOJTHHOW MaTeMaTHKHU U TpeJiaraloT Haubosee YHUBEPCATbHBIN SI3bIK, 00BEIUHSIIONIUI
BCE pa3fenbl MaTEeMATHKU M €€ NPWIOKEHH, OHHM CBS3bIBAIOT pPa3HbIE MaTEMaTHUYECKHE
JUCLMIUIMHBL B eauHoe wenoe. [lo3ToMy BakHO 1aTh BO3MOXHOCTBH IIKOJBHUKY ITOHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MATEMaTUKH M MCIOJIB30BaTh €ro Jyis
BBIPAYKEHHS CBOUX MBICJIEH.

B xypce «Anrebpa u Havyama MaTeMaTHYECKOTO aHajIn3a» MPUCYTCTBYIOT TAaKKE€ OCHOBBI
MaTEeMaTHYECKOTO MOJICIHPOBAHUS, KOTOpPbIE MPU3BaHBI CHOPMUPOBATH HABBIKM TOCTPOSHUS
MOJIeJIel peabHBIX CUTYyaIli, UCCIEIOBAHUS dTUX MOJENICH C IMOMOIIBIO armapaTa ajreopsl u
MaTeMaTUYECKOTO AaHalu3a W HHTEPHPETALMU TOJYYEHHBIX pPE3yJbTAaTOB. Takue 3aJaHusd
BIUIETEHbl B KaXJbI W3 Pa3liesIOB MPOTrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca IIUPOKO
HCIIOJNIB3YETCA JJIsS PELIEHUs NPUKIAAHBIX 3a1a4. [Ipu permennn peanbHbIX NPAKTUYECKUX 3a7ad
yJammecs:  pa3BUBAIOT  HAOIIOATEIBHOCTb, YMEHHE HaxXoJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, WCMIOIB30BaTh AHAIOTHIO, 0000mIaTh M KOHKPETH3MPOBATH MPOOIEMy.
JlesiTenbHOCTh 1O (DOPMHPOBAHUIO HABBIKOB PEIICHUS TMPHUKIATHBIX 3a/ad OpraHU3yeTCs B
MpoILIecce U3yUeHUs BCEX TeM Kypca «Anrebpa v Hayalla MaTeMaTHYECKOTO aHAITu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yuebHOM m1aHe Ha M3ydeHue Kypca anreOpbl M Hayajdl MaTeMaTH4ecKoro aHajau3a Ha 6a30BOM
ypoBHE OTBOAMTCA 2 yaca B Heznemro B 10 kimacce u 3 vaca B Henento B 11 kiacce, Bcero 3a aBa
roaa oOyuenust — 170 yacos.

B3AMMOCBS3b C IIPOTPAMMOM BOCIIUTAHUS

e licniosib30BaHNE BOCTIUTATENHHBIX BO3MOYKHOCTEH coziepkaHus yueOHOTo mpeaMera ( Kypca)
st GOpMHUPOBaHUS y 00yUAIOIIUXCS TPATUIMOHHBIX JYXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX LIEHHOCTEH uepe3 noJ00p COOTBETCTBYIONIUX 3aay AJIsl peIIeHUs,
NpOOJIEeMHBIX CUTyallui It 00CYKJIEHHS B KJIacCe;

e BHIOOpP U HCIIOJI30BAHME HA YPOKaX METOJ0B, METO/IUK, TEXHOJIOT MM, OKa3bIBAIOIIIUX
BOCIIUTATEIbHOE BO3/IEHCTBHE HA IMYHOCTh B COOTBETCTBUHU C BOCITUTATENIbHBIM UAEAJTIOM,
LIeJIbI0 U 3a/1a4aMH BOCIIUTaHUS;
® [IpUBJICYEHNE BHUMAHUS 00Yy4arOIUXCs K IEHHOCTHOMY aclleKTy M3y4aeMbIX Ha yPOKax
SBJICHU, OPTaHU3AIMIO UX pabOTHI C MOJyyaeMoil Ha ypOKe COLMAIbHO 3HAYMMOM
uHpopMaLuel — THULIMUPOBAHUE €€ 00CYKIEHHUs, BbICKa3bIBaHHsI 00YUYaIOLIMMUCS CBOETO
MHEHHUS 110 €€ MOBOJLYy, BEIPAOOTKH CBOETO K HEl OTHOIICHUS;

® JIEMOHCTpAIMI0 00yYaloIUMCSl IPUMEPOB OTBETCTBEHHOIO, IPaXk/1aHCKOIO IOBEIEHUS,

HPOSIBJIIEHUS YEIOBEKOIIO0MS U J0OPOCEPIeYHOCTH, Yepes3 M0 100p COOTBETCTBYIOIINX TEKCTOB
IUTSL 9TEHHSI, 337124 ISl peIIeHUs, TPOOJIEMHBIX CUTYAIMH JUIsi 00CYK/ICHUS B KJIacce,

e [IPUMEHEHNE Ha YPOKaX NHTEPAKTUBHBIX (POPM pabOThI ¢ O0YHAIOIUMHUCS: HHTEIUIEKTYaIbHBIX
UTP, CTUMYJIMPYIOLINX TO3HABATEbHYI0O MOTHBALIMIO 00YYarOMUXCs, AUJAKTHUECKOTO TeaTpa,
IJle MOTy4E€HHbIE Ha YPOKE 3HAHUS OOBIIPHIBAIOTCS B TEATPAIBHBIX MOCTAHOBKAX, IUCKYCCHH,
KOTOpBIE JTAIOT 00Yy4aIOUIMMCs BO3MOXKHOCTh MPHOOPECTH OTIBIT BEICHUS KOHCTPYKTUBHOTO
JMajora, TpynnoBoil paboTel UM paboThI B Mapax, KOTOPbIE y4aT 00yyaromuxcs KOMaH IHON
paboTe ¥ B3aMMOJEHUCTBUIO C IPYTUMHU 00yYalOIUMHUCS;
® VWHHUIMMPOBAHHE U TOJJICPIKKY HCCIEI0BATENBCKOM IEATEIILHOCTH 00YJaIONINXCSl B® paMKax
peanu3aly MU UHIAUBUYaJIbHBIX U TPYIIOBBIX UCCIEI0BATENbCKUX MPOEKTOB, YTO AACT
00y4aroImuMcsi BO3MOXKHOCTh IPUOOPECTH HABBIK CAMOCTOSITEILHOTO PEHICHHUST TEOPETHIECKOM
po0JIeMbl, HaBbIK T'eHepupoBaHus U 4 opopMiIeHHs: COOCTBEHHBIX MJI€H, HABBIK YBAXKUTEIBHOTO



OTHOLICHHUS K 9yKUM UM, 0OPMIIEHHBIM B paboTax JAPYrux HccienoBarenel, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ay IMTOPUEH, apryMEeHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKHU
3peHusl.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BbIYUCICHUA

Panmonaneupie yncna. OOBIKHOBEHHBIE U AECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguueckue  apobu. Apudmernueckue omepalMM ¢ palHOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHus YMCIOBBIX BbIpakeHHW. [IpumeHeHue apoOel M MPOLEHTOB ISl PELICHUS
MIPUKIIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIEH 3HAHUN U peabHOU KU3HHU.

JlelicTBuTeIbHBIC uHncia. PamupoHanpHbIE W WppalMOHATIbHBIE 4yucia. ApudMeTrnuecKue
olepaluy ¢ JeHCTBUTENbHBIMU yucaamMu. [IpuOnuxEHHbIE BHIYUCICHUS, TIPAaBUIIa OKPYTJICHHUS,
MIPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYUCICHHM.

Crenenp c nenbiM nokaszateneMm. CrannaptHas Gopma 3amMcH ASHCTBUTEIBHOTO UHUCIA.
Hcnonp3oBanne mnonaxonsmie Qopmbl 3amucu  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MIPAaKTUYECKUX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

ApudpmeTnueckuil KopeHb HaTypaslbHON cteneHu. [leficTBus ¢ apudmeTnyecKuMu
KOpHSIMU HaTypaJIbHON CTEIEHU.

CuHyC, KOCUHYC ¥ TaHI€HC YMCIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE ITPe0Opa3oBaHusl.

[IpeoOpa3oBanre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKUE
(bopmybI.

VYpaBHeHHe, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Mertoj
HMHTEPBAJOB.

Pemenue nenbix v [poOHO-pALIMOHANIBHBIX YPaBHEHUN U HEPABEHCTB.

Pemrenne nppanvoHaIbHBIX YPaBHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTprUYECKUX YPaBHEHH.

[IpuMeHeHre ypaBHEHMI M HEPABEHCTB K PELICHHUIO MATEMAaTUYECKUX 3a1ad U 3a1ad U3
pa3INyYHbIX 00JacTel HayKu U peanbHOM KU3HH.

DYyHKUMH U TPAaPUKHU

OyHkuusd, cnocodsl 3aganus pyHkuu. ['padux pynkunu. Bzaumuo oOpaTtHbie QyHKIUH.

OO6nactp omnpenesneHust 1 MHOXecTBO 3HaueHUi ¢yHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHBIEC (QYHKIUH.

CrenenHas (yHKIMS C HaTypaJbHBIM M LIEJbIM Toka3areneM. EE cBolicTBa M rpaduk.
CaoiicTBa 1 rpaduK KOPHSI 71-0i CTETICHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpENEJIeHHEe TPUTOHOMETPUYECKHX (QYHKUUI
YHUCJIOBOTO apryMEHTA.

Hayana maTteMaTH4eCcKOIo aHAIHM3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHUs  IOCieqoBaTeNbHOCTEH.  MOHOTOHHBIE
[IOCJIEI0BATEILHOCTH.

Apudmernueckas U reoMeTpuueckas mporpeccu. beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH IeOMETPUYECKON MPOrPECcCHH.
@opMyna CIOXKHBIX NPOLEHTOB. Vcmonap30BaHME NMPOTPECCUM JUISl PEIICHHs PEAbHBIX 3a1ad
IIPUKIIAHOTO XapakKrepa.

MHoxkecTBa M JTOTHKA



MHoecTBO, omnepanuu HaJl MHoKecTBamu. [(uarpammel Oiinepa—Benna. [Ipumenenue
TEOPETHUKO-MHOKECTBEHHOTI'O aIrapaTa Uil ONUCAaHUs PEATBbHBIX IPOLECCOB U SBICHHUW, NPH
peLIeHUH 3aj1a4 U3 IPYTHX YUeOHBIX TPEIMETOB.

Omnpenenenne, Teopema, CICICTBHE, TOKA3ATEIbCTBO.

11 KVIACC

Yucsia v BbIYUCTICHUSA

Hatypanbnble u nensie uncina. [Ipu3Haku 1e1MMOCTH LETBIX YACEN.

CreneHp ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEICHHU.

Jlorapudm uucna. /lecaTuunble U HaTypalbHbIE JOTapUPMBI.

YpaBHeHHs U HEPABEHCTBA

[TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIINX JIOTAPU(PMBI.

[Ipeobpa3oBanHue BbIpaXEHHH, COIEPIKALIUX CTENIEHH C pallMOHATbHBIM ITOKa3aTeJIEM.

IIpmepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[Toka3zaTenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs] 1 HEPaBEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHHU. PelleHne NpUKIAaIHBIX 3a7ad C MOMOIIBK) CHUCTEMBI
JIMHEHHBIX YPaBHEHUM.

CucteMbl 1 COBOKYITHOCTH PallHOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

IIpumeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELIEHUI0 MAaTEMaTMUYECKHUX 3a7ad U
3aJ1a4 U3 pa3IUYHbIX 00JacTel HayKU U pealbHOMN KU3HHU.

DOYyHKUMH U TPaPUKHU

Oyukuusa. [lepuogmueckue  pynkumu. IIpoMexxyTKn  MOHOTOHHOCTH — (DYHKIIMH.
MaxkcuMyMbl 1 MHUHUMYMbI (QyHKUIuM. HamOonbliee W HauMeHblee 3HAauYeHUE (DYHKUIUM Ha
ITPOMEXKYTKE.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpadUKH.

[TokazarenbHas u gorapudmuyeckas QyHKIUU, KX CBOMCTBA U IpadUKH.

Hcnonb3oBanue rpadukoB GyHKIUH A7 peIieHHs] YpaBHEHHH U JIMHEHHBIX CHCTEM.

Ucnons3zoBanne rpadukoB (QYHKIUN I HCCIECIOBAHWS TPOILECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 JPYTUX yUYeOHbIX MPEAMETOB U PealbHOM KU3HHU.

Hayana maTteMaTH4ecKoro aHajm3a

HenpepsiBHble QyHKIUN. METOA HHTEPBAJIOB /IS pEIIEHUs] HEPABEHCTB.

[IpousBoanas ¢pynkiun. ['eomerprueckuii u GpU3NUECKUN CMBICT TPOU3BOIHOM.

[Tpou3BosiHBIE A7eMEHTApHBIX (QyHKIMH. POpPMYysIbl HAXOXKACHUS MPOU3BOJHONW CYMMBI,
MIPOM3BENICHHUS U YaCTHOTO (PYHKIIMH.

[TpumeHeHne MPOU3BOAHOM K UCCIIEAOBAHUIO (DYHKIIMNA HA MOHOTOHHOCTb M SKCTPEMYMBI.
Haxoxaenne HauboIbIIero 1 HaMMEHbILIEro 3HaYeHUs PYHKIIMH Ha OTPE3Ke.

IIpuMeHeHre NPOM3BOMHOM MAJI HAXOXKACHHUS HAWIYULIEro pPELIEHUs B IPUKIIAJHBIX
3aJ1a4ax, JJs ONpeesIeHHs] CKOPOCTH IMpoLecca, 3a1aHHOT0 (GopMyJI0il uitu TrpaduKkoMm.

ITepBooOpasnas. Tabnuia nepBooOpa3HbIX.

Wuterpan, ero reomerpuyeckuil U ¢usndeckuil cmbici. Belumcienue MHTErpaiga o
dbopmyne Hetorona—JleliOHmIIA.



IIVTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuyebHOTO mpenaMera «MaTemaTuka» IOMKHO OOECTIeurBaTh JTOCTIKEHUE Ha
YpPOBHE CpeaHEero o0mero o0pa3oBaHHs CIEAYIOMMX JHAYHOCTHBIX, METANpPEAMETHBIX |
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTrpamMMmbl ydeOHoro mpenMera «MaTemaTHKay
XapaKTEPU3YHOTCS:

['paxxnanckoe BocnuTaHue:

c(OPMUPOBAHHOCTBIO TPaXAAHCKOW TMO3MLIMK OOydYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOINECTBa, MPEACTABICHHEM O MaTEeMAaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUSL PA3NMYHBIX CTPYKTYpP, SBJIICHHHA, TPOLEAYp TPaXKITAHCKOTO OOIIecTBa
(BBIOOpBI, OTMPOCHl W Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COIMATBHBIMA WHCTHUTYTaMHU B
COOTBETCTBHH C MX (PYHKIIUSIMHU U HA3HAUCHUEM.

[TarpuoTHueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON I'paXKAAHCKOW MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY
U HACTOSILIEMY POCCUHMCKOM MaTEeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM
POCCHUICKHAX MAaT€MaTUKOB M POCCHUHCKOM MaTEMaTHYE€CKON IIKOJbI, K WCIOJIb30BAHUIO ITUX
JOCTHKEHH B IPYTHX HayKaxX, TEXHOJOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapojaa; chHOpMUPOBAHHOCTHIO
HPaBCTBEHHOI'O0 CO3HAHMS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTHYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAyKU U JIEATEIBbHOCTBIO YUEHOTO; OCO3HAHHMEM JIMYHOTO BKJIa/Ja B MOCTPOCHUE
YCTOWMYHUBOTO OYyIIEro.

DcTeTHYecKoe BOCIIUTAHUE:!

ACTETUYECKAM  OTHOIIEHWEM K  MHpPY, BKIIOYas OCTETHKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, PaCCYXACHUN; BOCIPUUMYHUBOCTHIO K
MAaTeMaTUYECKUM ACTIEKTaM Pa3IUYHbIX BUJOB UCKYCCTBA.

Pusnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TNPUMEHSAThH MaTeMaTHYEeCKHUE 3HAHUS B HMHTEpecax
3I0pPOBOTO W Oe30macHOro obpasza *KH3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 310POBBIO
(3mo0poBOe mHUTaHUE, cOATaHCUPOBAHHBIA PEKUM 3aHATUI M OTHAbIXa, peryispHas (usmdeckas
aKTUBHOCTH); (DM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATUSX CIIOPTUBHO-03/I0POBUTEIHLHOM
NEeATENBHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM LEHHOCTH TPYIOJIOOHUS; MHTEPECOM K pPa3InYHbIM
chepam mpodhecCHOHATBFHON AESITeIbHOCTH, CBSI3aHHBIM C MaTEMATHKOW M €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyaymiei mpodeccun U peaanu30BbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIIJIaHBl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 HA MPOTSHKEHUU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pelIeHNH TPAKTUYECKUX 3a]1a4 MaTEMaTUYECKON HaIpaBIeHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJOTUYECKOW KYJIbTYphl, MOHUMAHUEM BIUSHUS COIHMAIHHO-
SKOHOMHYECKHX IPOLECCOB HAa COCTOSIHUE NPUPOJHONM W COLMUAIBHOW Cpebl, OCO3HAHUEM
r00aTpbHOTO  XapakTepa  OKOJOTMYECKUX  MpoOJieM; OpUEHTalMel Ha  MpPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUN JUIsl pelIeHHs 3ajad B 00JacT OKPY’KaloLeil cpe/pl, MIaHUPOBaHUS
MOCTYTIKOB M OLICHKU UX BO3MOXXHBIX MOCJIEJICTBUN JIJIS1 OKPYKAIOILIEH CPEbI.

[{eHHOCTH HAay4YHOIO IMO3HAHMSL:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOLIECTBEHHOM MPAKTHUKH, MOHUMAHUEM MaTeMaTHYecKOl HayKu Kak chepsl
YEJIOBEUECKOU NIEATEIIBHOCTH, JTAOB €€ Pa3BUTHUA M 3HAYUMOCTH U1 Pa3BUTUS LIMBWIM3ALUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHKH W MaTEMaTHYECKOM KyJIbTYpOM KaK CPEICTBOM IO3HAHMS
MHpa; TOTOBHOCTBIO OCYIIECTBIATH IIPOCKTHYIO M  HCCIEAOBATEIBCKYH JIEATEIBHOCTD
VHJVBH]IyaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHBIE pe3yIbTaThl OCBOCHHUS MTPOrPaMMBI Y4eOHOTO TIpeaMeTa «MaTeMaTHKay
XapaKkTepU3yIOTCS  OBJAQJCHHWEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OelCMmBEUsIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCLICMBUAMY, — YHUBEPCATbHbIMU — PecyIsmUeHbIMU
oelicmeusimu.

1) Vuueepcanvnvie noznasamenvmsle oeticmsus, obecneuusarom opmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YUarowmuxcsa (0c8oeHue Memooo8 NO3HAHUSL OKPYHCAIOWe20 MUpd,
npuMeHeHue 102UYEeCKUX, UCCTe008ameNbCKUX onepayull, ymeHutl pabomams ¢ ungopmayueti).

bazoBblie tornueckue AEUCTBUS:

® BBIABISATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKH MAaTEMATHUYECKHX OOBEKTOB,
MOHSITUN, OTHOLIEHUN MEXIY MOHATUAMHU; (HOPMYIHPOBATH OMPEICICHUS MOHATHI;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS JJIs1 00OOIICHUS
Y CpaBHEHUS, KPUTEPUU TIPOBOIMMOTO aHAN3a;

® BOCIPHHHMMATH, (HOPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPIUTEIbHBIC H
OTpHIIaTeIbHBIC, CIMHUYIHBIC, YaCTHBIC U OOIIHE; YCIIOBHEIC,

® BBIABIATH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U NMPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOJIOJCHUSX W YTBEPXKACHUSAX; MpeIIaraTh KPUTCPUU JUIS BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHIA;

e JlefaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOYCHHN, YMO3aKITFOUCHUH 10 aHAIOTHH;

® MPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUM (TIpsSMbIe
U OT TPOTUBHOTO), BBICTPAMBATH APTYMEHTAIMIO, TPUBOAWTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BBIBO/IBI,

e BBIOMpaATh CrocoO perneHuss y4eOHOHM 3amauu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJee MOAXOSIINN C YIETOM CaMOCTOSITEIIEHO BBIJCIICHHBIX
KPUTEPHEB).

bazoBble ucciea0BaTeIbCKue ACHCTBHS:

® CMOJNIB30BaThb  BOMPOCHI  KaK  HMCCIEAOBAaTENbCKUN  MHCTPYMEHT  TO3HAHWS,
(GhopMyIIMpPOBaTh BOIPOCHI, (GPUKCHUPYIOIUE POTUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIHIO,
MHEHHUE;

® TIPOBOJUTH CAMOCTOSITEIIBHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIICIOBAaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTh4yecKkoro oOBeKTa, SBICHHS, Tpollecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBIICHUSMHU, IPOIIECCAMHU;

® caMOCTOATeNbHO (opMynHpoBaTh OOOOIIEHHS M  BBIBOABI 1O  pe3yJbTaTaMm
POBEIEHHOTO HAOIOCHMSI, UCCIEAOBAHNUS, OIECHUBATh JOCTOBEPHOCTH MONYyYEHHBIX
PE3yNbTaTOB, BHIBOJOB U 00OOIICHHIA;

® MPOTHO3UPOBATH BOZMOXKHOE PAa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MPEANIOIOKCHUS
0 €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabota ¢ uadopmarueii:

® BBIABIATH JeUIUTH WH(GOPMAIIUHU, JAHHBIX, HEOOXOIUMBIX IS OTBETa Ha BOMPOC H
IUIS peIlieHus 3aauu;



BbIOMpaTh MH(MOPMAIMIO W3 HCTOYHUKOB PpA3IM4YHBIX THUIOB, AaHAJIM3MPOBATH,
CHCTEMATU3UPOBATh W WHTEPIPETHPOBATH WH(POPMAIMIO PA3TIHMYHBIX BUAOB U (HOpM
NPECTaBIICHHUS;

CTPYKTYypUpOBaThb HMH(OpMaIMio, TMpeICTaBIsATh €€ B pa3lIW4HbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLIEHMBATh HAAEKHOCTb MH(GOPMAIMM IO CaMOCTOATENBHO C(HOPMYJINPOBAHHBIM
KPUTEPHUIM.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBIE OeliCMEUs, 00ecneuusarom chopmuposaHHoCms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
O01enue:

BOCIIPUHHUMATh U (POPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSMH U IICISIMHU
OOlIeHUS; SICHO, TOYHO, I'PAaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MICEMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS 110 X0y PEUICHUS 33/1a4i, KOMMEHTUPOBATh
MTOJIyYEHHBIN pe3ysbTarT;

B X0JIe 0OCYKJICHUsI 33]1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAeMON TeMbI, IPOOIEMBI,
peIHaeMOﬁ 3aJa4u, BbICKa3bIBaThb HJCH, HallCJICHHBIC HAa IIOMCK PCIICHHA,
COMOCTABIISITh CBOM CYXICHUS C CYXICHUSIMH JPYIMX YYaCTHHKOB JHAiora,
OOHapyKUBaTh pa3IMyUe M CXOJCTBO MO3UIIHIA; B KOPPEKTHOH Popme PopMyIHpoBaTh
pa3HOTIaCHsl, CBOM BO3PaXKCHHUSL;

NPE/ICTaBIATh PE3YJIbTaThl PELICHUs 3aauM, SKCIIEPUMEHTA, UCCIIEIOBAHUS, MTPOCKTA;
CaMOCTOSITETIFHO BBIOMpATh (opMaT BBICTYIUICHHMSI ¢ Y4ETOM 3ajad Mpe3eHTAlUd U
0CcOOEHHOCTEW ay IUTOPUH.

CoTpyaHUYECTBO:

MOHMMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHAMBUAYAIbHON pabOTHI
P pEIIeHWU YYEeOHbIX 3aJay; MPUHUMATh L€JIb COBMECTHOW JESTEIbHOCTH,
IUTAHUPOBATh OPraHU3allii0 COBMECTHOM paboThl, pachpeneniarTb BHABI pPadoT,
JIOTOBApUBATHCA, OOCYXJaTh TpollecC M pe3yabTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKHUX JIOJCH;

y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBBIC
MOTYPMBD» H I/IHI)IG); BBIIIOJIHATH CBOK 4YacCTb pa6OTI)I U KOOPpAWMHUPOBATHL CBOHU
JEUCTBHSI ¢ IPYTMMHU YICHAMHU KOMaH/Ibl; OLIEHUBATh KAYeCTBO CBOETO BKJI/1a B OO
MPOIYKT M0 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvhuie pecynamuensle delicmsus, obecneyusaom GopmuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranuzarusi:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHUsS 3a/adyd, BbIOMpaTh CHOCOO peuieHHsl ¢ y4€ToM

UMEIOIUXCA PECYpPCOB UM COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI peUICHUH ¢ y4€TOM HOBOI MH(pOpMaLHH.
CaMOKOHTpOJIB!

BJAJICTh HABBIKAMU TIO3HABATEIILHOW pE(IEKCHH KaK OCO3HAHHUS COBEpPIIAEMBIX
JNEUCTBUI U MBICTUTENBHBIX MPOILECCOB, WX pPE3yNbTaTOB; BIAJETh crocodaMu
CaMOIIPOBEPKH, CaMOKOHTPOJII Mpollecca M pe3yjbTaTa pPEUICHHs MaTeMaTHYecKOi
3a/1a4u;

IIPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHHUU 3a/1aul, BHOCHUTH
KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJECHHBIX
OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE peE3yJbTaTa LEIU U YCIOBHUSIM, OOBSCHATH NPUYHHBI
JOCTHKEHHUST WJIM HEJOCTHKEHHS pPe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OLIHOKY,
JaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa M Hayalla MAaTeMaTHYECKOTO aHaln3a» Ha YpOBHE
cpenHero oOmero oOpa3oBaHus JOHKHO O00ECIIEYNBATh TOCTHXKCHHUE CICAYIOMNUX MPEAMETHBIX
00pa30BaTEeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATUSAMM: paIOHAIBHOE M JEHCTBUTEIHHOE YHCIIO, OOBIKHOBEHHAsI U
JecATUYHas APOOb, MPOLEHTHI.

BoinonuaTe apudmMernyeckue Omnepanud ¢ palUdOHAIBHBIMU U JAEWCTBUTEIbHBIMU
YHCIIaMHU.

BoinonHATe npuOIMKEHHBIE BBIYMCIEHUS, HCIONb3Yysl MpaBuia OKPYTJCHHs, [enaTh
IIPUKUJKY U OLIEHKY pe3yJibTaTa BBIYMCICHUM.

OnepupoBaTh NOHATUSMU: CTENEHb C LEJNbIM MOKa3aTelaeM; cTaHAapTHas (Gopma 3amnucu
JEWCTBUTENBHOTO YHCIa, KOPEHb HATypajbHOH CTENEHH; HMCIIOIb30BaTh MOAXOJAILYI0 (opMy
3aMucu JeMCTBUTEIBHBIX YHCEIN JUIsl pEHICHUs MPAKTHUECKUX 3a]a4 U MPEJICTaBICHUS TaHHBIX.

OnepupoBarh MOHATUSMHU: CHHYC, KOCHHYC M TAaHI€HC IPOM3BOJIBHOIO  YIJIA;
MCIOJIb30BAaTh 3allMCh IPOU3BOJIHLHOIO yTIila uepe3 00paTHble TPUTOHOMETpUUYECKre (QyHKIUH.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATUSAMU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO; 1I€JI0€, PAallMOHATILHOE,
UPpaLMOHAIIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPAaBHEHHUE;

BoimonusaTe  mpeoOpazoBaHus — TPUTOHOMETPUYECKUX  BBIPQXKEHMM M peliarh
TPUTOHOMETPUUECKUE YPABHEHHUS.

BrinonHaTe npeoOpa3oBaHusl LENbIX, PallMOHATIBHBIX U UPPAIOHANIBHBIX BBIPAXKEHUN U
pelaTe OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U HPPALMOHAIIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHsI U HEpaBEHCTBA JJISl PEIIEHUS] MaTeMaTUYeCKUX 3a/Jad U 3a7ad U3
pa3NuYHbIX 001acTe HAyKH U PeabHOM KU3HHU.

MonenupoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3aJadyM, HCCIENOBATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM armmapara ajireOphl.

DYyHKUMH U TPaPUKHU

OmnepupoBath MOHATHIMH: (DYHKITHS, CIOCOOBI 3aaHus (DYHKIMH, 001acTh ONPEICICHHS
¥ MHO>XECTBO 3Ha4eHUH QYHKUUH, rpaduK GyHKIUN, B3AUMHO OOpaTHbBIC (PYHKITUH.

OnepupoBarh MOHATHUSAMH: UYETHOCTb M HEUYETHOCTh (QYHKUUU, HYIH (QYHKIHH,
IIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKUNN 11 pelIeHUs] ypaBHEHUI.

Ctpoutp W uuTaTh rpaduKy JUHEHHON (YHKUMH, KBAJAPATUYHON (YHKLUHU, CTEHECHHOM
(GYHKIUH C LIEJIbIM MTOKa3aTeNIeM.

Hcnonb3oBate rpaduku GYyHKUMN U UCCIIEAOBAHUS MPOLECCOB M 3aBHCUMOCTEH MNpHU
pelIeHnH 3aa4 U3 JAPYruxX Y4YeOHBIX MPEeJIMETOB U pPeajbHOW KU3HU; BBIpaXKaTh (opMyliaMu
3aBHCHUMOCTH MEKIY BEITMYMHAMU.

Hauyana maTeMaTn4yeckoro aHajaimsa

OmnepupoBaTh MOHATHAMH: IOCIEIOBATEIbHOCTh, apu(METHUYECKass M TeOMETpHUYECcKas
MIPOrPECCUU.

OmnepupoBath MOHATUAMU: OECKOHEUHO yOBIBaIOIasi TeOMEeTpUYecKasi Mporpeccusi, CyMma
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON MTPOTPECCUU.

3amaBaTh MMOCIEIOBATEIBHOCTH PA3IMYHBIMUA CLIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEA0BATENIBHOCTEH M MPOTPECCHM AJIsl pelieHus] peaybHbIX
3aJ1a4 NMPUKJIAJHOTO XapaKkTepa.



MHoKecTBa U JIOTHKA

OHepI/IpOBaTB HIOHATHAMU. MHOXKECTBO, onepaupm HaJI MHO>XXECTBaAMM.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIapar Uil ONMCAaHUs PEajbHbIX MPOLIECCOB
U SIBJICHUI, IPU PEIICHUH 3a]a4 U3 IPYTUX yU4eOHbIX MPEAMETOB.

OnepupoBaTh NOHATUSIMU: ONPEIETICHUE, TEOPEMA, CIEJICTBUE, TOKA3ATEIbCTBO.

11 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBarh MOHATHAMM: HATypaJbHOE, LEJI0€ YHUCIO; WCIONb30BaTh IPU3HAKU
JEIMMOCTH LIEIIbIX YUCEII, Pa3JIOKEHUE YHCIIa HA IIPOCThIE MHOKUTEIU I pELICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENIEHb C PAIHOHAIBHBIM MOKA3aTEIIEM.

OmnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TECATUYHBIE U HATYPaJIbHBIC JIOTapU(MBIL.

YpaBHeHHs U HEPABEHCTBA

[IpuMeHATH CBOMCTBAa CTENEHU M TNPeoOpa3oBaHMs BBIPAKEHUN; ONEPUPOBATH
MOHATUSAMH: TIOKA3aTeJIbHOE YpaBHEHHWE M  HEPABEHCTBO; pellaTb OCHOBHBIE  THIIBI
[IOKa3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinmonHsATe mpeoOpa3oBaHus BBIPAKEHUH, COJEpKalIMX Jorapudmbl; ONepupoBaTh
MOHATHSAMM: JIOTAPU(PMHUUYECKOE YpaBHEHHWE M HEPAaBEHCTBO; peIlaTh OCHOBHBIE THIIBI
Jorapu(pMHUUECKUX YpaBHEHUHN U HEPaBEHCTB.

Haxonuts pemeHus npocTeUInX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ PEIICHHE; UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH IS PELICHUs IPAKTUYECKUX 3a1a4.

Haxonute pemiennst NpoCcTeNINX CUCTEM U COBOKYITHOCTEW PAllMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB.

MonennpoBaTh peajbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a7a4M, UCCIEI0BATh IIOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BaHUEM anmapara ajreopsl

DOYyHKUMH U TPAaPUKHU

OnepupoBaTh MOHATHSMH: TepuoaudecKkas (QYHKIMS, MTPOMEKYTKH MOHOTOHHOCTHU
(GYyHKIMHU, TOYKH SKCTpeMyMa (yHKIMH, HauOoJbIllee M HAaUMEHblee 3HaueHHs (DYHKIMHU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUJIS HCCe0BaHus (DYHKIMH, 3aJaHHOIN TpaduKoM.

OnepupoBarh  MOHATUAMHU:  TpadUKd  TOKa3aTeldbHOH,  JiorapudMuueckoil  u
TPUTOHOMETPUUYECKUX (PYHKIMIA; N300paxkaTh X HAa KOOPJIMHATHON IUIOCKOCTU M HUCIIOJIb30BATh
JUISl pELLIEHUs] YPABHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPIAWHATHOM IUIOCKOCTH TpapuKd JHHEWHBIX YpaBHEHUH U
HCIIOJIB30BAaTh UX IS PELICHNS CUCTEMBI IMHEHHBIX YPaBHEHUN.

Hcnonb3oBath rpaduku GyHKIUM A7 HCCIEIOBaHMS MPOIECCOB U 3aBUCHUMOCTEH U3
APYTUX y4EOHBIX AUCIUILINH.

Hayana maTteMaTH4ecKoOro aHajm3a

OnepupoBaTh  MOHATHAMHU:  HENpepbIBHAs  (QYHKUUSA;  MPOM3BOAHAS  (DYHKIUH,
HCIIOJIH30BaTh TEOMETPUUECKUN M (PUBUUECKHUI CMBICT TTPOU3BOIHOMN ISl PEIISHUS 3a/1a4.

HaxonuTh Npou3BOJHBIE 3JEMEHTApHBIX (DYHKIMH, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHHUS], YACTHOTO (PYHKITHI.

Hcnonb30BaTh NPOM3BOIHYIO Ul HCCIEAOBaHMA (PYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3yJIbTAaThl UCCIIEI0OBAHUS K TOCTPOEHUIO rPpauKOB.

Hcnons30BaTh NPOU3BOAHYIO MU HAXOXKACHUS HAWIYUYIIEro PELICHUs B IPUKIIAIHBIX, B
TOM YHCJIE COLMATbHO-9KOHOMUYECKHX, 3a/1a4ax.

OmnepupoBaTh MOHATUAMM: INEepBOOOpasHas W UHTErpasl; MOHUMATh TCOMETPUYECKUN U
¢buznyecKuit CMbICT UHTETpaJa.



Haxomuth mepBooOpasHble dJIeMEeHTapHbIX (YHKIUH; BBIYUCISATH UHTETpal Mo GopMmylie
Herorona—JleiiOuuia.

Pemarp npukiiagHbie 3a1a4d, B TOM YHCIE COIHATBLHO-YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeJICTBAMHA MaTEMaTHYECKOTO aHAIH3A.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposbie)
n/n NMPOrpamMMbIl Bcero KoHTpoIBHEI IlpaxTiiecKkue oOpa3oBaTe/ibHbIE
e padoThbI padoTbI pecypebi
MHOXeCTBa pallMOHAILHBIX U https://edsoo.ru/

1 JIIeNCTBUTEIBHEIX UKCell. PalnoHaabHbIe 14 1 0 https://resh.edu.ru/
YPABHEHUSI U HEPABEHCTBA https://bvbinfo.ru/

) ®Oynkiyn 1 rpaduki. CTeneHb ¢ 1eIbiM 6 0 0 https://edsoo.ru/
MOKa3aTeJIeM https://math.ru/

3 ApudmeTnueckuil KOPeHb N—O CTETICHHU. 18 1 0 https://edsoo.ru/
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://resh.edu.ru/
dopmyiibl https://bvbinfo.ru/

4 TpuroHoMeTpur. TpUroHOMETpUYECKHE 22 1 0 https://edsoo.ru/
ypaBHEHHSI https://math.ru/

5 ITocnenoBaTeTbHOCTH M POTPECCHH 5 0 0 https://edsoo.ru/

https://resh.edu.ru/

6 [ToBTOpenue, 0600IIeHNEe, CUCTEMATH3AIIHS 3 1 0 https://bvbinfo.ru/
3HAHUI https://edsoo.ru/

https://math.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
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11 KVJIACC

KoimnyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n NMporpaMmbl Bcero KoHTpo/ILHLI HpaxTHaeckne o0pa3oBaTe/IbHbIE
e padoThI padoThI pecypeb
CreneHp ¢ palioOHAILHBIM TIOKA3aTENIEM. https://ed /

1 [TokazatenpHas pyuknus. [lokazarensHbie 12 1 0 httDs: / /e Sl(l) ogu /
YPABHCHUS U HCPABCHCTBA hggz;//{)ifsbi.rffolfﬁ
Jlorapudmuyeckast pyHKITHS. https://edsoo.ru/

2 JlorapudmMuyeckue ypaBHEHUS U 12 0 0 https://math.ru/
HEpAaBEHCTBA ' '
Tpuronomerpuueckue GyHKIUU U UX https://edsoo.ru/

3 rpaduku. TpuroHomeTpuuecKue 9 1 0 https://resh.edu.ru/
HEpaBEHCTBA https://bvbinfo.ru/

. https://edsoo.ru/
4 [IpousBognas. [IpumeHnenrne npou3BOIHON 24 1 0 htps://math.ru/
5 WHTerpan u ero npuMeHeHus 9 0 0 https://edsoo.ru/
https://resh.edu.ru/
. https://bvbinfo.ru/

6 Cucremsl ypaBHeHUI 12 1 0 https://edsoo.ru/

https://math.ru/

7 HatypanbHble 1 enble yncaa 6 0 0 https://edsoo.ru/

https://resh.edu.ru/

3 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 13 ) 0 https://bvbinfo.ru/
3HAHUN https://edsoo.ru/

https://math.ru/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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