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MOSICHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma y4yeOHOro Kypca «Anredpa U Hayaja MaTeMaTUYECKOTO
aHanmn3a» 0a3oBoro ypoBHs ans oOyuatoumuxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe DenepanbHOr0 TOCYAapCTBEHHOTO 00pa30BaTEIFHOTO CTaHAAPTa CPEAHETO
oOmiero oOpa3oBaHHMs, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NOPEIbSBISEMBbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAJAULUN POCCUICKOTO
oOpaszoBanusi. Peanuszanus mporpamMmbl OOECIIEUMBAET OBJIAJCHHUE KIIFOUYEBBIMU
KOMITETEHIIMSIMH, COCTABJISIFOIIMMHI OCHOBY JIJISI CAMOPA3BUTHS U HENPEPHIBHOTO
00pa3oBaHus, METOCTHOCTh OOIIEKYIETYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO
pa3BUTHUS JTUYHOCTU O0YYAIOIIUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hauajga mMaTreMaTHYECKOTO aHANIM3a» SIBJISETCS OAHUM M3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CTapiled IIKOJbl, MOCKOJbKY, C OJHOU
CTOPOHBI, OH OOECHeYMBAET HWHCTPYMEHTAIbHYIO 0a3y g H3Y4YeHHs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYroil CTOPOHBI, (POPMUPYET JOTUYECKOE U
aOCTpaKTHOE MBIIUICHUE YYallluXCsl Ha YpPOBHE, HEOOXOJUMOM JJii OCBOEHUS
KypcoB HWH(MOpPMATUKH, OOIECTBO3HAHMUS, HCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOI'O0 KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KOTopas (GOpPMYIUPYET CBOU JAOCTHKEHHUS B MaTEMaTHUECKOH dopMme.

Kypc anrebpsl 1 Hayasm MaTeMaTHYeCKOro aHAIN3a 3aKJIabIBA€T OCHOBY AJIS
YCHEIIHOTO OBJAJCHHUS 3aKOHAMU (PU3UKH, XUMHUHU, OWOJIOTUH, IOHUMAaHUSA
OCHOBHBIX TEHJCHIIMM HSKOHOMUKM M OOIIECTBEHHOM >KW3HHM, IO3BOJISET
OpUEHTHUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJIb30BaTh UX B IIOBCEIHEBHOM XW3HHU. B TOXE BpeMs OBIIaJICHHE
aOCTpaKTHBIMU UM JIOTMYECKH CTPOTMMH MAaTeMaTHYECKUMHU KOHCTPYKIUSIMU
pa3BUBaeT yMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD
YTBEPKJICHUSI, UCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3alMI0, a0CTparupoBaHue u
aHaJIOTHI0, (GOPMUPYET KPEaTUBHOE M KPUTHUECKOE MbIIUIEHUE. B X0/1€e n3yuenus
anreOppl W Hadajdl MAaTeMaTHYEeCKOro aHajdu3a B CTaplled IIKOoJie YydJalluecs
MOJYYalOT HOBBIM ONBIT PEMIEHUS MPUKIAJAHBIX 337a4, CaMOCTOSITEJIbHOIO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJEJIEH pealbHbIX CUTyallMii M WHTEpPHpETaluu
IIOJIyYEHHBIX  PEIICHUM, 3HAKOMATCA C  NOpPUMEpaMH  MaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM B TMPHUPOAE, HAYKE M B MCKYCCTBE, C BBIIAIOIMIMMUCA
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc oOnagaer 3HAUMTENBHBIM BOCHUTATENIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId maTepuall, CrocoOCTBYIOMIUNA (HOPMHUPOBAHUIO
HAyYHOTO MHUPOBO33pPEHUS, TaK W Yepe3 CHeHUPUKY Y4EeOHOH IesTeNIbHOCTH,



TpeOyroien CaMOCTOSITENIbHOCTH, AKKypaTHOCTH, MPOIOJIKUTEIBHON
KOHLIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYEHHBINA PE3YJIbTAT.

B ochHoBe wmeronuku oOydeHust anreOpe W HayajgaM MaTeMaTU4YeCKOro
aHaJIn3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00yUIESHHUS.

CtpykTypa Kypca «Anredpa 1 Hayajaa MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET
CIEAYIOUIME COAEPKATENbHO-METOAMYECKAE JIMHUM: «Yuclla W BBIYHACICHUSY,
«Dynkuu  u - rpadpukuy», «YpaBHEHUST W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKoro asamusa», «MHoOxkecTBa W JIoTMKa». Bce o0oCHOBHBbIE
COZEPKATEIIBHO-METOJUYECKUE JIMHUNA H3Yy4YalOTCSd HA MNPOTSHKEHUM JBYX JIET
oOy4deHHusi B CTapilei IIKOJE, €CTECTBEHHO JOIOJHAS APYT JIpyra U MOCTEICHHO
HAChI[asiCh HOBBIMM Te€MaMU W pazaenaMu. JlaHHBIA Kypc  SIBISIETCSA
UHTErPAaTUBHBIM, TOCKOJIbKY OOBequHSET B cede CcoJepKaHhe HECKOJIbKHUX
MaTeMaTHYECKUX AUCLUHUILUINH: anredpa, TPUTOHOMETPHS], MaTeMaTUYECKUI aHaIIn3,
Teopusi MHOKeCcTB U JAp. [lo Mepe Toro kak yudampecs OBIafeBalOT BCcE Oosee
HIMPOKUM MAaTeMaTHUYECKUM amnmnapaTtoM, Y HUX MOCJIeI0BaTeNbHO PopMUpYyeTCs U
COBEpPUICHCTBYETCSI YMEHUE CTPOUTh MAaTEMAaTHYECKYHD MOJENb PpPEATbHOU
CUTyallM¥, MPUMEHATh 3HaHMs, MOJy4YeHHble B Kypce «Anredpa U Hayaia
MaTEeMaTHYECKOTO aHaIM3ay, JUIsl PELICHUSI CaMOCTOSATENbHO CHOPMYITHPOBAHHON
MaTeMaTHYECKOU 3a7a4M, a 3aT€M HHTEPIPETUPOBATH NOJIYYEHHBIN PE3YIIbTAT.

CopaepxkaTenbHO-METOANYECKAsT TUHUA «YHucna W BBIYMCIEHUS) 3aBEPILIACT
dbopMHpOBaHHE HABBIKOB MCIOJIb30BaHUS JAEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOHM Iikojie. B crapmieil mikosne ocoboe BHUMaHHME YAENSAETCS
(OpMUPOBAHUIO TPOYHBIX BBHIYMCIUTENIBHBIX HAaBBIKOB, BKIIOYAIOUIMX B ceOs
UCIIOJIb30BAaHUE PAa3IMUHBIX (POpPM 3amucu JEHCTBUTENBHOTO YHCIA, yMEHHE
PAalMOHAIBHO BBINOJIHATh JIEUCTBUS C HHUMH, J€JaTh NPUKUIKY, OLICHUBATH
pesynbTar. OOyuarommuecs: MOJMy4YalOT HaBBIKM MNPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJIHCHUST JICUCTBHM C YHCIAMHW, 3alMCAHHBIMA B CTaHAAPTHON ¢opme,
VICIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuaus «YpaBHEHHsS W HEPABEHCTBA» PEAIM3YETCS HA MNPOTIKEHUU BCETO
oOydyeHus: B cTapiield IIKOJe, IOCKOJIbKY B KaXXIOM pasjielie MporpamMmmbl
PEAYCMOTPEHO PEIIEHHWE COOTBETCTBYIOMIMX 3adad. OOyuaroniyecs OBIaJ€BaIOT
pPa3IMYHBIMA METOAAMHU PEIICHHs LEJbIX, PAlMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUUYECKUX  YPABHEHHIA,
HEPABEHCTB U UX cucteM. [loilydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIIEA0BAHUN
GyHKUMNA C TOMOILBIO MPOU3BOAHON, PEHICHUH MPUKIAAHBIX 3a7ad U 3a7ady Ha
HaxXOXJIE€HWE HaumOOJBIIMNX W HAUMEHBbIIMX 3HaueHu ¢yHkuuu. JlanHas
collep)kareibHasl JIMHUSA BKJIIOYaeT B ce0d Takke (QOpMHUpOBAHUE YMEHUU
BBIMOJHATh pacuy€éTel 1mo ¢GopMysiaM, NpeoOpa3oBaHUsl UENbIX, PAlMOHATIbHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHUI,



colepXalux CcTeneHu u Jjorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepuajia  MPOUCXOJWT  JaJbHEWIEE  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpAaKTHOrO MBIIIEHUS Yy4aluxcsi, (OPMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxaeHudd, pabOTl €  CHMBOJBHBIMH  (OopMamMu,  HIPEICTaBICHUS
3aKOHOMEPHOCTEH W 3aBHUCHMOCTEH B BHJE DPABEHCTB M HEPaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UJISl PEIICHUsS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HArJSHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
SI3bIKa HAYKU.

CopepxxarenpHo-MeTonu4eckass JUHUS «DyHKIUM U TpaduKW» TECHO
NEPEIUIETAECTCS C IPYTUMH JIMHUAMH KypCa, MIOCKOJIbKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YYCHHUS Marepuarna. N3yuenne CTEIEHHOM,
MOKa3aTeJIbHOM, JJorapu(pMUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUIMU 7S pEeIIeHHUs 3a7ad U3 JPYrHX y4eOHbIX
IPEAMETOB U PEANBHOW KU3HH TECHO CBA3aHO KaK ¢ MaTEMAaTUYECKUM AHAIU30M,
TaKk U C pEIIeHHWEeM YpaBHEHMI U HepaBeHCTB. [Ipu »TOoM Oosbllloe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMU, HCCIEOBAaTh MOJIy4eHHbIe (YHKIHMHU, CTPOUTh HX
rpaduxu. MaTtepuan 3Tol coaepKaTeNbHON JTUHUHU HalleJIeH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJSIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMH B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoi u cioBecHoi. Ero msyuenwue
CIIOCOOCTBYET PAa3BUTHUIO  AJTOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

CopnepxarenpHass JuHug «Hadana MareMaTnyeckoro aHaian3a» IO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JIOCTYITHBIX 00YYalolMMCsl, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCJENOBATh U
cTpouTh rpaduku (QYHKUUNA, ONpENeNsiTh WX HauOOJbIIME W HAWMEHbIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U
YCKOpEHMsI IIpolieccoB. JlaHHas cojlep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MAaTEMAaTHYECKUX MOJEIEN pealbHbIX CUTYalHl,
HaxXO0XJICHUS HAWIYYIIETO PELIECHUsS B MPUKIANHBIX, B TOM YHCIIE COLHAIBHO-
DKOHOMMYECKHUX, 3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO AaHAIM3a
CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO, (HOPMAIBLHO-IOTHUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHUI pPAClO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U HckycctBe. OOyuwaromuecss y3HAIOT O
BBIJAIOIINXCS pEe3yJIbTaTaX, IOJIYYEHHBIX B XOJE€ pPa3BUTUS MAaTEMAaTHUKH Kak
HAyKH, U UX aBTOpax.

CopepkarenbHO-METOANYECKas TUHUSA «MHOKECTBA U JIOTUKA» B OCHOBHOM
NOCBSLIEHA  3JEMEHTaM TEOPHUH  MHOMKECTB. T€OpETUKO-MHOKECTBEHHbBIE
NPEACTABICHUS MPOHU3BIBAIOT BECHh KypC MIKOJBHOM MATEMATUKHU W IPEIJIaratoT



HanOoJiee YHUBEPCAIbHBINA A3bIK, OOBEAUHSIONIMNA BCE pa3/iesibl MaTeMaTUKUA U €€
MPUWIOKEHUN, OHU CBSI3bIBAIOT Pa3Hble MaTEeMaTHYECKUE TUCUUILUIMHBI B €IUMHOE
uenoe. [ToatoMy BakHO JaTh BO3MOXXHOCTb HIKOJIBHUKY TOHHUMATh TE€OPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHUYECKOrO aHaIM3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBbI MATEMaTUYECKOTO  MOJIECJIMPOBAHUS, KOTOphIE IPU3BaHbI
c(hopMHUPOBATh HABBIKU MOCTPOCHUS MOJIENEH peanbHbIX CUTYalHil, HCCIEA0BaHNUS
THX MOJEJIEd C MOMOUIBIO ammapaTa aiareOpbl U MaTeMaTUYecKOro aHaiau3a U
MHTEpIIPETAlUK MOTYYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXK/bli
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIbKY BECh MaTE€pHall Kypca IIMPOKO MUCHOIb3YeTCs
JUTSL pellieHusl MPUKIAIHBIX 3a/1a4. [Ipu penieHnu peanbHbIX MPaKTHUYECKUX 3a7ad
ydaniecs: pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, HCIOIB30BaTh AHAIOTHIO, 0000IIATh U KOHKPETH3UPOBATH
npobnemy. JlesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIIEHUS MPUKIATHBIX
3a/1ady OpraHu3yeTcsl B MPOLECCe M3YyUYEHMsI BCeX TeM Kypca «Asredpa W Hayasia
MaTEMaTUYECKOrO aHATU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

B ydeOHOM TutaHe Ha u3ydYeHHE Kypca anreOppl M Hadajdl MaTeMaTHYeCKOTO
aHanm3a Ha 6a30BOM ypOBHE OTBOJIUTCS 2 yaca B Hemento B 10 kimacce u 2 4aca B
Heneno B 11 kiacce, Bcero 3a aBa rojia oo0yuenusi — 136 dacos.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KIIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE POOH, MPOILICHTHI,
OECKOHEYHBIE  MepHOoaUuYEecKHe  Apodu. ApupmMeruyeckue  omepanud ¢
palroHaIbHBIMU YHCIIaMU, TPE0OPa30BaHUs YMCIOBBIX BeIpakeHu. [Ipumenenue
Ipo0el U MPOLEHTOB sl PEIICHUs MPUKIAAHBIX 3a/a4 U3 Pa3IMYHBIX OTpaciien
3HAHUW U PEAIbHOM KU3HMU.

JelictBuTenpHble  4uciia. PanuoHanbHBIE W MPPAUMOHAIBHBIE YHUCITIA.
ApudpmeTnueckue omnepandd ¢ JACHCTBUTEIbHBIMU yHclIaMu. [lpulmmxéHHbIe
BBIYMCJIEHNUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIYMCICHUN.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3ammcu
NEeUCTBUTENbHOTO uucna. HMcemonb3oBaHue mnoaxonsiied (GopMmbl  3amucu
JNEUCTBUTEIBHBIX YHUCE Ul PEIICHUS NPAKTUYECKUX 3adad W IPEACTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOM  cremneHu. JledictBus ¢
apu(pMETUYECKUMU KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CHHYyC, KOCHHYC Y TaHI€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPaBeHCTBA

ToxecTBa U TOX/1€CTBEHHbIE ITPEOOPA30BaAHMUS.

[IpeoOpazoBanue TPUTOHOMETPUYECKHUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

YpaBHeHMe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeToa uHTEpBaJIOB.

Petienue uenbix U 1poOHO-PALIMOHANIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanoHaibHbIX YPaBHEHHUI 1 HEPABEHCTB.

Pemenne TpuroHOMETpUYECKUX YPABHEHUN.

[IppuMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKHUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JIacTeil HAYKU U PEAbHOU KU3HH.

DyHKUMH U TPaPUKH

OyHkius, crnocoObl 3amganus GyHknuu. ['paduk ¢yHkuu. B3aumbo
oOpaTHble PYHKITHH.

OObnacTh ompeneneHuss U MHOXECTBO 3HaueHUil pynkuuu. Hymn Qynkumu.
[IpomMexyTKH 3HAKOTIOCTOSTHCTBA. YETHBIC 1 HEUETHBIC (PYHKIIUH.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM TOKazareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHS 7-0i CTEIICHHU.



TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajn3a

ITocnenoBaTenbHOCTH, CHOCOOBI 3aJaHus MOCJICIOBATEIILHOCTEH.
MOHOTOHHBIE TOCIAEAOBATENBHOCTH.

Apudmerrueckas U TeoMeTpuUecKas Mporpeccuu. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMeTpHYeCcKOn
nporpeccun. @opmyiia CIOXKHBIX OPOLEHTOB. lcronp3oBanue mnporpeccuu Iist
pEILICHUS PEANbHBIX 33Ja4 IMPUKIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepaluu HaJl MHOXecTBaMM. Jluarpammel Jitnepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO amnmnapara il ONMCAaHHS PEabHbIX
MIPOIIECCOB U SBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTHX yIeOHBIX MPEAMETOB.

OnpeneneHue, Teopema, Cle/ICTBUE, JOKA3ATENbCTBO.

11 KJTACC

Yuciia ¥ BbIYHCICHUSA

HatypaneHbie u neinsie yncina. [IpusHaku 1eIMMOCTH LIEIbIX YUCEIL.

Crenensb ¢ panMoHaIbHBIM NTOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTnyHbie 1 HaTypajgbHbIE JOrapu(MBI.

YpaBHeHMs U HEPaBeHCTBA

ITpeoOpa3oBaHne BbIpaXXEHUM, COEPIKALUX JIOTapUPMBI.

ITpeoOpa3oBaHue BBIpRXKEHUH, COAEpXKAILMX CTEHNEHH C PpPalUOHAIbHBIM
IIOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypaBHEHMS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TUHEHHBIX ypaBHEHUW. PellleHne NpUKIagHbIX 33a4 C IOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPAaBHEHUM.

CucteMbl M COBOKYITHOCTH PAlMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CUCTEM W HEPAaBEHCTB K  PEIICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0JacTeldl HayKu M peajbHOU
KU3HH.

DyHKIUHN U TPAPUKH

Oynkumsa. [lepuogmueckne  pynkumu. [IpoMexyTkm  MOHOTOHHOCTH
¢yHKIMM. MakcumyMbl U1 MUHUMYMbl QyHKiuu. HauOosbliee M HauMmeHbllee
3HaYEHUE (PYHKIIMHU HAa IPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TPadUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U TpadUKH.



Hcnons3oBanue rpadukoB GyHKIUN 11 pelIeHUsS YpaBHEHUNW M JTMHEHWHBIX
CHUCTEM.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN JUIsi HMCCIEIOBAaHUS TPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3aad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHajn3a

HenpepoiBHble pyHKIMHU. METO UHTEPBAJIOB /JIs1 PEIICHHS] HEPABEHCTB.

[IpousBognast  Qyukmuu. ['eomerpuyeckuii W (QUINYECKUA  CMBICI
IIPOU3BOTHOMN.

[TpousBogubie  sieMeHTapHbIX  GyHKIuA.  DopMysnbl  HAXOXKACHUS
MPOU3BOJHON CYMMBI, IPOU3BEICHUS U YACTHOTO (YHKIIUM.

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxenne HanOobIIero 1 HauMEHbIIEro 3HaueHus (QyHKIUU Ha
OTpE3KE.

[IpumMeHeHnEe NPOU3BOJHOM I HAXOXKACHUS HAWJIY4IlIEero pELICHUS B
NPUKIAIHBIX 3aJayax, [Js ONpPENENICHHs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyIion uimu rpaguKoMm.

[TepBoobOpasnas. Tabmuia nepBooOpa3HBIX.

Wuterpan, ero reomeTpuyeckuili W (pu3MUeckuil cmbica. Beruncienue
uHTerpaia no gpopmyne Herorona—JleiOuuia.



IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydebHOro mpenmera «Marematnka» JODKHO 0O0€CIeunBaTh
JOCTI)KCHHUE Ha YPOBHE CPEIHETO 00MIero 00pa3oBaHUsl CICTYIONTUX JTNYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJbBTATBI

JIM4HOCTHBIE pe3ydbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

['pasxxtaHCKOE BOCIIUTAHMUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUMCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
IpoIeyp TPaXKTAHCKOTO 0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKUMSIMU 1 HA3HAYEHUEM.

[TaTproTHYECcKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIIOMY U HACTOSIIIEMY POCCUICKON MAaTEMATUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IKOJIBI,
K HCIOJb30BAHUIO 3TUX JOCTHXKEHUW B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
DKOHOMHKH.

JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHMSI:

OCO3HAaHHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HApOJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, H3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTIOCTUKEHUN HAYKHU U JEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

DcTeTu4ecKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHN, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEeMaTUYECKUE 3HAHUA B
MHTEpecax 3J0pOBOT0 U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOILIECHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U

OT/IbIXa, peryisipHas ¢dusnueckas aKTUBHOCTb); bu3ruecKoro
COBEpUIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIIbHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TpPYyAy, OCO3HAHUEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  cPepaMm  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccur U peanru30BBIBATH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHYEeCKOMY OOpa30BaHUIO W
caM0OOpa30BaHUIO Ha MPOTSIKEHWU BCEHM JKU3HU; TOTOBHOCTHIO K AKTHUBHOMY
YYAaCTHUIO B PELICHUU NTPAKTUYECKUX 3a/1a4 MAaTEMaTUYECKOW HAMPABIECHHOCTH.

DKOJIOTMYECKOE BOCITUTAHUE:

c(OpPMHUPOBAHHOCTBIO 3KOJOTUYECKOW KYyJIbTYpbhl, MOHUMAHUEM BIIMSHUS
COLIMAJIBHO-9)KOHOMHYECKUX MPOLIECCOB HA COCTOSIHHE MPHUPOJHONM M COLMAIBHON
Cpenbl, OCO3HAaHMEM TJIOOAIBHOIO XapakTepa JKOJOTMYECKUX MpoOJeMm;
OpHEHTAllMEed HAa MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWUW Ui PEIICHUS 3a/1ad B
o0jacTu OKpyXKawolled Ccpepl, IUIAHUPOBAHUS TOCTYNIKOB W OLEHKA HX
BO3MOKHBIX ITOCJIEACTBUN JJI1 OKPYKAIOIIEU CPEJIbI.

[{eHHOCTH HAYYHOIO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSl HAyKM W  OOUIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTHYeCKONM HayKH Kak cQepbl 4YeIOBEUECKON MAESITeNbHOCTH, ITAaloB €€
pa3BUTHS M 3HAYUMOCTH Ui Pa3BUTHS LMBUJIM3ALMH, OBJAJEHUEM SI3BIKOM
MaTeMaTUKM ¥ MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEIACTBOM IO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIATHh IMPOEKTHYK) M HUCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeramnpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI y4E€OHOTO MpeaMera
«MaremaTuKa XapaKTepU3yTCsI OBJIaJICHUEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OCLICMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUusMU, YHUBEPCAILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuueepcanvnvie  no3nasamenwvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoenue
Memo008  NO3HAHUA — OKPYICAIOUle20  Mupa,  NpUMeHeHue  J102UYECKUX,
uccnredosamenbCKux onepayuil, ymMeHut pabomams ¢ uHgopmayueii).

bazoBeie noruueckue qeUCTBUS:

e BBIABIIATh U XaPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
ompeseNeHus TMOHSATHI, YCTAaHABIMBATh CYIIECTBEHHBIA MPHU3HAK
KJIacCU(UKAIMK, OCHOBAHUSA M1 OOOOIICHHWS W CpPaBHEHUS, KPUTEPHU
MIPOBOJIUMOTO aHAJIN3a;



BOCIIPUHUMATh, (OpPMYIUPOBATb U  NIPEeoOpPa3OBbIBATh  CYXKIACHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YacTHblE M OOLIUE;
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEYHsl B (pakTaxX, NAaHHBIX, HAONIONEHUSAX U YTBEPKICHUSIX;
npepiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUHH;

JieNnaTh BBIBOABI C HCIOJB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;
IPOBOAUTD CaMOCTOSITEJIHO JI0Ka3aTeNbCTBa  MaTEeMaTHUYECKUX
YTBEPXKACHUN (IIPsIMBbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTALMIO,
OPUBOJUTH MPUMEPbl M KOHTPHPUMEpPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKICHHS U BHIBOJIbI;

BbIOHpaTh CMoco0 pemeHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEUIEHMs, BbIOMpaTh Haubosee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJIBHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBbie nccnemoBaTeIbCKUE JCMCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAO0BATEIbCKUN MHCTPYMEHT MO3HAHUS;
(GbopMynTupOBaTh BOIMPOCH], (UKCHUPYIOLIUME MPOTUBOPEUUE, MPOdIEMY,
yCTaHABIMBAaTh HMCKOMOE€ M  JaHHOE, (OpPMHpPOBATh  THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOAUTD CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAaHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSMH, IPOIIECCAMU;

CaMOCTOATENBHO (HOpMYIHPOBaTH 000OIIEHNS W BBIBOBI 110 pE3yIbTaTaM
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpoIlecca, a TAKKE BbIJIBUTaTh
HPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarueii:

BBISIBJIATH AepUINUTH MHPOPMAINK, TaHHBIX, HEOOXOAUMBIX IJIsl OTBETA
Ha BOIIPOC U JJIs PELICHUS 3aa4u;

BBIOMpAaTh  MHPOPMALMIO U3  HCTOYHMKOB  PA3lMYHBIX  THUIIOB,
aHAJTM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEICTABIATH €€ B Pa3IMUHBIX (opMax,
WLUTIOCTPUPOBATH rpapuuecKH;



e OILICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamu@Hble Oelicméus, o0becneyusaom

copMUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOwenue:

e BOCIpUHUMATL U (GOPMYJIMPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOUYKY 3pEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XOJy pellIeHus 3aja4l, KOMMEHTHUPOBATh MOJYYEHHBINA PE3yIbTaT;

e B X0Je 00CYKJE€HUS 3aaBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0sIeMbl, perIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAICJICHHbIC Ha TTOUCK
pEelIeHus; COMOCTaBIATh CBOM CYXICHHS C CYXACHUSMHU APYTHX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3MYle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOM opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;

e TMpPEACTAaBIATh  PE3YJNbTAaThl  pEHIeHUS  3a/Jaud,  OIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BbhIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

e NOHMMAThb W  UCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
MHUBUyaJIbHOM pabOThI MpU pelIeHUH Y4eOHBIX 3a/1a4; IPUHUMATD LIEITh
COBMECTHON JEeATEIbHOCTH, IUTAaHUPOBATh OpraHU3aldi0 COBMECTHOM
paboThl, pacrpeaensTh BUABI padoT, JOrOBapUBaThCs, 00CYKIaTh MPOIECC
U pe3ynbTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;

e YYacCTBOBATh B IPYMIOBBIX (hopMax paboThl (00CyxkaeHNsI, 0OMEH MHEHU,
«MO3TOBbIE€ WITYPMbD» W HHBIE); BBIMOJIHATH CBOIO YacTh pabOThl H
KOOPJIMHUPOBaTh CBOM JIEUCTBHUS C JPYTMMH UJIE€HAMHU KOMAaH/IbI;
OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBU.

3) Vnusepcanvnvie  pezynamueHule Oeticmaus, obecneyusarom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.

Camoopranu3zanusi:

COCTaBJISITh IJIaH, AJITOPUTM PELIEHUS 3a/1a4H, BEIOUPATh CIIOCO0 pELIeHHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OpPMALIUU.

CaMOKOHTpOJIb:

e BJAJAETh HAaBbIKAMH IIO3HABATEIbHON peQEeKCMH KaK OCO3HAHUS
COBEpUIaeMbIX JIEHCTBUII U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJaJeTh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Ipolecca Hu
pe3ynbTaTa peluieHus MaTeMaTHYeCKON 3a/1auu;



e TMpPEABUACTH TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU PpELUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIbBHOCTh HA OCHOBE HOBBIX
00CTOSITEIBCTB, JAHHBIX, HAMIEHHBIX OUIMOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa 1NN W YCJIOBHUSIM, OOBSICHSTH
NPUYUHBI TOCTHXKEHUSI WM HEAOCTHXKEHUS PE3YJIbTAaTOB JEATEIbHOCTH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hayajla MaTeMaTHUECKOTO aHAJIN3a»
Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs OJDKHO O00eCTeunBaTh JOCTHXKCHHE
CIICTYFOIINX TIPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOR:

10 KIIACC

Yucna v BBIYMCICHUA

OnepupoBaTh MOHATHSMHU: PALUOHAIBHOE M JIEUCTBUTENBHOE YMCIIO,
OOBIKHOBEHHAS U JECATHYHAS APOOb, MPOLIEHTHI.

BoimonusaTe  apudmeTrnueckue — Oomepaludd € PAUUOHAIBHBIMH |
JNEHUCTBUTENBHBIMU YU CIIAMHU.

BoInonHATe NpUOIMKEHHBIE BBIUMCIIEHUS, UCIIONIB3YS MpaBUila OKPYTJIEHMUS,
JIeJ1aTh IPUKUIKY U OLIEHKY pe3yjIbTaTa BEIYMCICHUI.

OmnepupoBaTh MOHATUAMU: CTENEHb C IIEJIBIM TOKa3aTeleM; CTaHIapTHas
dopMa 3ammMcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOW CTEINEHHU;
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3aIIUCH JIEHCTBUTENBHBIX YNCEN AJIS PELICHUs
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JAHHBIX.

OnepupoBaTh MOHATUSIMH: CUHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YIJIa;
UCIIOJIb30BAaTh 3aIKCh MTPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OmnepupoBaTh MNOHATUSMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE,
palroHaibHOE, UPPALMOHAIBHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
yYpaBHEHUE;

BoinonHATe npeoOpa3oBaHUsl TPUTOHOMETPUUECKUX BBIPAKEHUN U pelIaTh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonHATe npeoOpa3oBaHUs LEbIX, PAlMOHAIBHBIX W HppalMOHAIbHbBIX
BBIPOXEHUM W  pemarb OCHOBHbIE THIBI  IENbIX, pAlUOHANBHBIX U
UPpALMOHATIbHBIX YPaBHEHUI U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA JJIs PELICHHUs] MAaTEMATUYECKUX 3a]a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTell HAyKU U PEaIbHOM KU3HHU.



MonenpoBaTb peajbHble CUTYyallUM Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPQXEHUS, YpPAaBHEHUS, HEpPABEHCTBA II0 YCJIOBHMIO 3aJayM, MCCIIEIOBAThH
IIOCTPOEHHBIE MOJIEIIN C MCIIOJIb30BAHUEM allliapara aiareopsl.

DyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (YHKIHS, CTIOCOOBI 3aJaHusa (pyHKUIMU, 001acTh
ONpE/ENICHUs] U MHOXECTBO 3HAUEHUM (QYHKIUM, rpaduk (yHKIUH, B3aUMHO
oOpaTHbIe PYHKIIUH.

OnepupoBaTh MNOHATUAMH: YETHOCTh U HEUYETHOCTh (YHKUUH, HYIU
(GYHKINH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUNN A peLICHUS] YpaBHEHUIA.

CtpouTh U 4MUTaTh rpa@UKU JTUHEHHON (QYHKUMH, KBaJPATUYHONW (PYHKIIHH,
CTENEHHON (YHKIUH C LEIbIM IIOKA3aTENIEM.

Wcnons3oBath rpaduku (QYHKIMA Ui HCCIEAOBAHUS MPOLECCOB H
3aBHCHUMOCTEH NpU pEUIeHUH 3a7a4 U3 JPYrHX Y4eOHBIX NMPEAMETOB U peajbHOU
KU3HU; BbIpaXaTh (OpMyIaMH 3aBUCUMOCTH MEXY BEJIMUYNHAMM.

Hauaja mareMaTH4eCKOro aHAJIM3a

OmnepupoBaTh NOHSTHUSAMM: IOCIEIOBATEIbHOCTh, apupMeTHdeckas H
reoOMeTpHUUEeCcKast MPOrpPeCcCUu.

OmnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAs TI€OMETpUYECcKas
porpeccusi, cyMmMa 0€CKOHEUYHO yObIBaIOLIEH reOMETPUUECKON IIPOIPECCUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMUHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEAOBATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
pealibHBIX 33a]a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OmneprpoBaTh NOHATUIMU: MHOXKECTBO, OIl€paL HaJl MHOXKECTBaMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar sl ONMCAHUSA
peallbHbIX MPOLECCOB M SBJICHUH, MPU pPEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
PEIMETOB.

OnepupoBarb  NOHATUAMU:  ONpEIENIECHUE,  TEOopeMa,  CJIEACTBHE,
J0Ka3aTeNbCTBO.

11 KIIACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh MNOHATUSMH: HATypajdbHOE, I€JI0€ YHCIO0; HCHOJIb30BAThH
MPU3HAKU JICIMMOCTH LIEIBIX YKCEN, PA3JIOKEHUE YHCIIA HA MPOCTHIE MHOXKUTEIHN
JUJIs1 pELLICHUS 3a1ay.

OnepupoBaTh NOHSATUEM: CTENIEHD C PAIMOHAIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUSMU: JOrapu(pM UYHCIIA, NECITHYHBIE W HATypalbHBIC
aorapu@msl.



YpaBHeHUS U HEPABEHCTBA

ITpumeHsTh CBOMCTBa CTeHmeHM Uil NPeoOpa3oBaHUsl  BBIPAXKECHUN;
ONEPUPOBATh NOHATUSAMU: IIOKA3aTECIIbHOE YPAaBHEHHWE W HEPABEHCTBO; pEIIATh
OCHOBHBIE THUIIbI IOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB.

BoimonusaTe mpeoOpa3oBaHUs  BBIPAXKEHMI, COAEp)KALIUX JIOTapu(Mbl;
OIEpUPOBATh MOHATHIAMMU: JIOTApU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pEIIATh
OCHOBHBI€ THUIIBI JJOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts penieHuss npocTedMX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YpPABHEHUN U €€ PEIICHHE;
UCITI0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUH ISl pELIEHUS] IPAKTUYECKUX 3a/a4.

HaxonuTte pemeHus npocTEeHIIMX CUCTEM U COBOKYIHOCTEH pallMOHAIbHBIX
YPaBHEHUH U HEPABEHCTB.

MonenpoBaTh peajgbHble CUTyallUd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHMIO 3a/a4H,
UCCIIEI0BATh TIOCTPOEHHBIE MOJIENN C UCIIOJIb30BAaHUEM amIapaTa ajareopsl.

DyHKUMH U TPaPUKH

OnepupoBaTh NOHATHSMM:  NEpUOAUYECKass  (PYHKUMS, TPOMEXKYTKU
MOHOTOHHOCTH (DYHKUMH, TOYKH OKCTpemMyMa (yHKIHH, HauOoybliee U
HauMEHbIllee 3HAYeHHUS (QYHKIUU Ha TPOMEKYTKE; HCIONb30BaTh HUX s
UCCIIEOBaHMsI (PYHKIINHU, 3aJaHHON TpauKOM.

OmnepupoBarh MOHATHAMH: TpadUKHU IOKA3aTEIbHOU, JOrapupMUUYECKON U
TPUTOHOMETPUUECKUX (DYHKLUH; M300pakaTh UX Ha KOOPAMHATHOM TUIOCKOCTH H
UCITOJIB30BATh JJI PELICHUS] YPABHEHHUI 1 HEPABEHCTB.

N306paxaTh HA KOOPAMHATHOM TUIOCKOCTH TpaduKU JTUHEHHBIX ypaBHEHUI
Y UCIIOJIB30BaTh UX JUISl PEILIEHUS CUCTEMBI JINHEWHBIX YPaBHECHUN.

Wcnonp3oBate rpadpuku (QyHKUMH JUIs  HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEH U3 IPYrUX y4eOHBIX AUCHUIUINH.

Havana maTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh MOHATUSAMU: HENpepbIBHAs (QYHKIUS; MPOU3BOAHAS (DYHKLUU;
UCIIOJIb30BaTh FEOMETPUUECKUN U (PU3NUECKUI CMBICI POU3BOAHOM I pELICHUS
3a/1ad4.

HaxoauTh npou3BoHbIE 371€MEHTAPHBIX (QYHKIUI, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIENO0BaHUS (YHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, IPUMEHATDH PE3YJIbTaThl UCCIEJOBAHMS K IOCTPOEHUIO I'pa(UKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKACHHS HAWIYYIIEro pPELICHHs B
IIPUKJIAJIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATHUSIMU: TEPBOOOpa3Hass H  HMHTETpaj; MOHUMATH
reOMETPUUYECKUN U PU3NYECKUI CMBICI UHTErpasa.



Haxoauts mepBooOpa3Hbie 3JIEMEHTAPHBIX (DYHKIWN; BBIYMCISATH WHTETPa
o ¢popmyne Hetorona—JleliOnuia.

Pemarps mpukiagHbie 3aa4d, B TOM YKCJIE COIMAIBHO-DKOHOMHUYECKOTO H
($u3MYECKOT0 XapakTepa, CpeICTBAMU MAaTEMAaTUYECKOTO aHaJIN3a.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHS.
AnrebOpa u Havasa MaTeMaTUYeCKoro ananu3a (B 2 gactsax), 10-11 kmaccewsr/ YacTsb
1: Mopakosuu A.I'., Cemenos I1.B.; Hacts 2: Mopakosud A.I'. u apyrue; noja
penakiueir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

«MOLI MHEMO3HHA»

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA
1. Anre6pa. 10km. [Toypounsie mansl o yueOHUKy Mopakosuya A.I
2. Anre6pa 10xi. CamocTosiTenbHble paboThl Anekcanaposa JI.A

3. Anre6pa 10 xnacc. Kontpoasnasie padotsl. 'mu3dypr B.U.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
1. Poccuiickas 35eKTpoHHAs IIKOJa

resh.edu.ruw?

2. CIIAM THA:

OO0pa3zoBaTenbHBIN MOPTAJ JJIS MOATOTOBKU K 3k3aMeHaMm https://math-
oge.sdamgia.ru/

3. https://100ballnik.com/






