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MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa W Hadajga MaTeMaTHIeCKOTO
aHanu3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHOBe DeiepaibHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl 0OECIIEUHMBACT OBIAJCHHUE KITFOUEBBIMU
KOMITETCHIIUSIMH, COCTaBIISIONIMMH OCHOBY JUISI CAaMOPAa3BUTHS W HETPEPHIBHOTO
0o0pa3oBaHMsl, IEJTOCTHOCTh OOIIEKYIbTYPHOTO, TMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHUS JTUYHOCTH OOYJAIOIIIUXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havasa MaTeMaTUYECKOTO aHajIn3a» SIBISETCS OJHUM W3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH oOecrneYrBaeT HMHCTPYMEHTAJIbHYIO 0a3y sl U3Y4YeHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
abCTpaKTHOE MBIIUICHUE YyYalluXcsi Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHUS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca ydalllMecsl OBJIaJ€BAlOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOU
HayKH, KOTopas GopMyIUPYyET CBOU JOCTHXKEHUSI B MAaTEMaTUUECKOUN hopMme.

Kypc anrebpsl u Hayasl MaTeMaTUYECKOTO aHAIM3a 3aKJIabIBAET OCHOBY JIJIs
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHACHIUNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OPUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM >XU3HU. B ToXXe Bpemsi OBIaJcHUE
a0CTpaKTHBIMU U JIOTHYECKH CTPOTMMH MATEMAaTHUYECKUMHU KOHCTPYKIHSIMU
pa3BUBaeT YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alIUI0, a0CTparupoBaHue u
aHaJjoruto, GopMHUpPyeT KPEaTUBHOE U KPUTHUUYECKOE MbIUICHUE. B x0/1€ n3yueHus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJY4YalOT HOBBIA ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PCEIICHWM, 3HAKOMSTCS C  MpUMEpPaMU  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B TMPUPOJEC, HAyKe U B HCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U KX aBTOPAMH.

Kypc oGnamaer 3HAYMTENBHBIM BOCHHUTATEILHBIM TMOTEHIIMAIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 y4eOHbId maTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK U Uepe3 chneruduky yd4eOHOU JAesTeTbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocHoBe MeTOonMKM 00y4deHuss ajiredpe M HadyajlaM MaTeMaTHYECKOTO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS HA MPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTeapHO-METOANYECKAsT JIMHUS «YHUCna W BBIYMCICHUS 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHSI M HEPABEHCTBA» PEANM3YETCS HAa NPOTSKEHUH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMU METOJIaMU PELICHUS LEJbIX, PAUMOHAIBHBIX, HPPALIHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBINTUX 3HaueHWd QyHkuu. [lanHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JMHUS «DYHKIIUU U TpaduKu» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIBHOCTD U3y4YEeHUs MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHasd nuHUS «Hauana mMareMaTMdeckoro aHain3a I03BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

ConepxaTenpbHO-MeToANYeCKas JTUHUSL «MHOXEeCTBa U JIOTUKa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Hauajga MaTeMaTHYECKOTO aHaIW3a» MPHUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MATEpUal Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHIO, 0000IIAaTh U KOHKPETH3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha M3ydeHHE Kypca anreOpbl U Hayall MAaTEMaTHYECKOTO
aHanu3a Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Hexaento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KVIACC

Yucaa v BBIYMCICHUSA

Panmonanbabie yncia. OOBIKHOBEHHBIE W JIECSITUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHblE  MepuoAudeckue  JpoOu. ApuMeTHUYecKue  omepauud C
paIrMoHAIbHBIMU YMCJIaMU, TPeo0pa30BaHUs YUCIOBBIX BeIpakeHUH. [I[puMenenue
Ipo0el U TPOIEHTOB ISl PEIICHHS MPUKIAAHBIX 33/a4 U3 Pa3IUYHBIX OTpaciien
3HAHWUU U PEaJbHOU KU3HMU.

JeucrtBurenpHble 4yuciia. PanuoHanbHblE W UPPAUMOHAIBHBIE YMCIIA.
Apudmernueckue omnepaudd ¢ JEeWCTBUTENbHBIMU yuciaamu. [Ipulmmkénnbie
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLCHKA PE3YyJIbTAaTa BBIYMCIIEHUMN.

Cremenp c 1ensiM  mokasareneM. CranmaptHas  QgopMa  3amucu
JNeUCTBUTEIbHOTO yucia. Vcnonb3oBanue mnoaxoxsmied  ¢GopMbl  3alucH



JNEUCTBUTENBHBIX YHCEN Ui PELIEHUs MPAaKTUYECKUX 3aady U MPEJCTaBICHUS
JAHHBIX.

ApudmeTnuecknii  KOpeHb ~ HaTypaidbHOW  cremeHu.  [leficTBus  c
apu(pMETUYECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CuHyC, KOCHHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHNs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TTPEOOpPa30BaHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHoOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

YpaBHEHHE, KOpE€Hb YpaBHEHHMA. HepaBeHCTBO, pelIeHHEe HEPaBEHCTBA.
Meton uHTEpBANIOB.

Pemenue uensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue uppannoHanbHbIX YPAaBHEHHUI U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumMeHeHne ypaBHEHUI 1 HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4y U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U PealbHOW XKU3HH.

DOyHKUMH U TPaPUuKH

@OyHkius, crnocoObl 3amanug ¢yHkuuu. [padux PyHkiuu. Bzaumuo
oOpaTHbIe (PYHKIUH.

OOusacTh onpeneneHuss 1 MHOXKECTBO 3HadeHud ¢yHkuuu. Hynu ¢yHxuuu.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CreneHHast pyHKIHMS C HATYpaJbHBIM U LIENBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-Oi CTEMEHHU.

TpuroHomerpruueckass OKPYXHOCTb, OIPEAECIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4eCKOro aHaJIN3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJ0BATEIbHOCTEH.
MOHOTOHHBIE OCIEAOBATEIBHOCTH.

Apudmernueckas U reoMeTpuyeckas nporpeccu. beckoneyHo yObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yObIBArOUIEl reoMeTpUYeCKOn
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. lcnonbs3oBaHnue mporpeccuu IS
pEILIeHMs peajbHbIX 3a/1a4 NPUKJIAJHOIO XapaKrepa.

MHo:xecTBa M JIOTHMKA

MHokecTBO, omepanudu HaJa MHOXecTBamu. Juarpammbl Jitnepa—BeHHa.
[IpuMeHeHne TeOopEeTUKO-MHOXECTBEHHOIO armapaTta i OIMCaHWsS peabHbIX
IPOLIECCOB U SIBJICHUM, MIPH PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, TOKA3aTEIbCTBO.



11 KIIACC

Yuciaa v BIYMCICHUA

HarypanbHbie u nienbie yncina. [Ipu3Haku 1eTMMOCTH HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM MOKa3aTeneM. CBONCTBA CTENEHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHue BBIpRXKEHHM, COAEpXKAIIUX CTENEHU C PaIlMOHAIbHBIM
ITOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHUM. Penienne npukiIagHbIX 3a1ad C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

IIpumMeHeHne  ypaBHEHUH, CUCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu 1 rpadpuku

Oynkuusa. Ilepuonmyeckue  ¢yHkuuu. I[IpoMexyTkM  MOHOTOHHOCTHU
byakuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMKA. HaunOosblliee u HaumMeHBIIIEe
3HaYeHHe (PYHKLIHUU HA IPOMEXYTKE.

Tpuronomerpruyeckre PyHKIUU, UX CBOMCTBA U IPAPUKH.

[TokazaTtenbHas u Jorapupmuueckas GyHKUINU, UX CBOWCTBA U rpauKH.

Hcnonb3oBanue rpadmkoB GYyHKIMNA JJI1 PEUICHUs YPAaBHEHUN M JTMHEHHBIX
CUCTEM.

Hcnons3oBanue rpadukoB (QYHKIUNA AJISI WCCIEIOBAHUS MPOLIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTrUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayajia MaTeMaTH4eCKOIo aHaJIM3a

HenpepriBable GyHKIIMH. MeToT HMHTEPBAJIOB ISl pEIICHHUS HEPABEHCTB.

[IpousBogHass  ¢pynkuuu. I'eomerpuueckuii u  (QuU3MYECKU  CMBICH
MIPOU3BOIHOM.

[IpousBognHbie  3yeMeHTapHbIX  (QyHKIHWHA.  DopMynbl  HAXOXKICHUS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumeHneHnne MpoOU3BOAHON K MCCIEAOBAHUIO (PYHKIIMA HA MOHOTOHHOCTHh M
skcTpeMyMmbl. Haxoxaenue HanOobIlero 1 HauMEHbIIEro 3HayeHus: GyHKIUHU Ha
OTpE3KE.



[IpuMeHeHue TPOU3BOJHOM ISl HAXOXKICHUSI HAWIYYIIEro peElIeHUs B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Tpolecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpas3HbBIX.

WNHuTterpan, ero reoMeTpuuecKuid W (Qu3nueckuil cMbIcia. Bpruuciaenue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINIAHUPYEMBIE PE3YJIBTATbBI

OcBoenue yueOHOro mpeamera «MareMaTuka» JOJDKHO o0OOecnedyuBaTh
JOCTHKEHHUE HAa YPOBHE CPEIHET0 OOIIEro 00pa30BaHus CIEAYIOIIMX IUYHOCTHBIX,
METanpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JINYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Tmpeamera
«MaremaTuka» XapakTepu3yrTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMKU 00YYAIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO 4YJ€Ha POCCHUUCKOro OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C HX
GYHKIMUSIMU ¥ HA3HAYCHUEM.

[TatproTHYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKTAHCKON UIEHTUYHOCTH, YBAXKECHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MATHUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAaHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOI'O C NMPAKTUYECKUM IMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl JCTETUKY MaTE€MaTUYECKUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM Pa3JIMYHBIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U 6€30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS



K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATAU U

OT/bIXa, peryJspHas (dusnueckas aKTUBHOCTB); buznyeckoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIBHOCTBIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM ILIEHHOCTH TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBINA BHIOOP
Oynymeir mnpodeccur U peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTHIO K AKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJIOTUYECKOW KYJIbTYpbl, TOHUMAHUEM BIIMSHUS
COLMAIBHO-?)KOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTALIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWUW 1A PELICHUs 337ay B
0o0JIaCTH  OKpY)Karomiel cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OIEHKH UX
BO3MOYKHBIX ITOCIICICTBUU JUJISL OKPY’KAIOLIEN CPEBI.

[{eHHOCTH HAYYHOTO MTO3HAHHS:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOW HayKd Kak cdepbl 4YeIOBEUYEeCKOW ESITeIbHOCTH, HTAaroB €€
Pa3sBUTUS M 3HAYUMOCTH JUIsl PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM SI3bIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KYJIbTYpPOM KaK CpEICTBOM MO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBISATH IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe PEe3yNbTaThl OCBOCHUSI MPOTpaMMbl Y4eOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OCtCMBUAMU.

1)  Vuueepcanrvnvie  nosnasamenvuwvle  Oeticmeus, — 0becneyusam
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaromuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJCaAmwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrie noruueckue AeUCTBUA:



 BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY TMOHATHUAMH;  (HOpMyIHpOBaTH
OTIpe/IeTICHUS MMOHATHH; YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIAcCU(PUKALINH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

e BOCIIPUHUMATh,  (OPMYJIHPOBATH M  NPEoOpa3oBbIBATh  CYXKJICHHUS:
yTBEpAUTENIbHbBIE U OTPUIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

eBBISIBJISIT ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBOpeurss B (pakTax, aHHBIX, HAOJIONECHUSX W YTBEPXKICHUSX; Mpeiarath
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;

e IETIATh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEeMaTHUYECKHX
YTBEpXKACHUM (IpsIMblE M OT MPOTHUBHOIO), BBICTpaUBaTh AapryMEHTALUIO,
IPUBOJUTH IPUMEPHI U KOHTPHPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BEIBOJIBL;

e BBIOMpaTh crmoco0 pemieHus y4deOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOASMHMN ¢ y4€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBeIe Hcce0BaTENIbCKUE NECTBUA:

¢ ICTIOJB30BATh BONPOCHI KaK MCCIIEIOBATENbCKANA HHCTPYMEHT IO3HAHUS;
GbopMynaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MpoOIIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBaTh THUIOTE3Yy, apryMEHTHPOBATH
CBOIO ITO3ULIUI0, MHEHHUE;

e IPOBOJIMTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE
10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHU, MpoLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBJICHUSIMH, IPOLECCAMU;

e CAMOCTOSITEILHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOJBI MO pe3yjbTaTam
OpOBEAEHHOIO  HAONIONECHUS, WCCIENOBAaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE MPOLECCa, a TaKKE BbIIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

PaGoTa ¢ undopmarnueii:

e BBISIBJIAITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1auu;

e BBIOMpaTh UH(OPMAIUIO U3 UICTOYHUKOB Pa3JIMYHbIX TUIIOB, aHAJTU3UPOBATH,
CUCTEeMaTHU3UpPOBaTh M HUHTEPIPETUPOBATh HH(POPMAIMIO PAa3IMYHBIX BHUIOB U
dbopmM IpeacTaBICHNUS,

e CTPYKTYpHpOBaTh MHGOPMAIMIO, MPEACTaBIATh €€ B pPazIUYHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUuecKy;



e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSTEIILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvhvie KOMMYHUKAMUGHble  Oelicmeus,  obecneyusaom
CcPOPMUPOBAHHOCIb COYUATLHBIX HABLIKOG 00YUAIOUWUXCSL.

Ob61enue:

e BOCIIPUHUMATHh U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHSIMHU
U IeIsMHu OOIIEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B
YCTHBIX M NMHACHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY PEIICHUsS 3aaadud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3ybTar;

*B X0J/I¢ OOCYXJICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMON TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
nuainora, oOHapy>KUBaTh pa3iu4ve M CXOJCTBO MO3UIIMNA; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

o IPEJICTABIIATH PE3YJIbTAThI PEIICHUS 33/1a4H, SYKCIICPUMEHTA, HCCIICIOBAHUS,
MIPOCKTA; CaMOCTOSITEIPHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3ajaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHH.

CoTpyIHHUYECTBO:

e IOHUMATh U UCIIOJH30BATh MPEUMYIIECTBA KOMAaHTHOW M MHAUBUIYATHHOM
paboOThl TpW pemIeHWH YyYeOHBIX 3a/Jad; NPHHUMAThL IeJIb COBMECTHOMN
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIbI pabOT, JOTOBAapUBATHCS, OOCYX AaTh TMPOIECC W pe3yiabTaT padoThI;
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

e YJaCTBOBATh B TPYMNIOBBIX (hopmax paboThl (00CYyX)aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOK YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJICHAMH KOMAaHJBI, OIICHHBATH
KaueCTBO CBOETrO BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

3) Yuusepcanonvie  pezynamuenvie oeticmesus, obecneuusaiom
G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

COCTaBJIAITH IIJIaH, AJITOPUTM PEIICHUs 3a7auu, BHIOMPATh CIIOCOO PEIICHHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

eBIIAJICTh HABBIKAMHM  IO3HABATENIbHOM  pediekcud Kak  OCO3HAHMS
COBEPLIAEMBIX ACHUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB; BIAJCThH
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3ylibTara pelieHHs
MaTE€MaTHYECKOM 3a/1a4H;



e IPEJBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BOBHHKHYTh IIPU PELICHUM 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B J€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLICHUBATh COOTBETCTBHE peE3yJbTaTa LEIM U YCIOBUSIM, OOBSICHSTH
IIPUYHHBI TOCTUKEHUS WIA HEJOCTUKEHHUS PE3yJIbTaTOB ACSATEIBHOCTH, HAXOAUTh
OIIUOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOro Kypca «Anredpa U Hadalla MaTEMAaTUYECKOTO aHAJIA3a»
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh IMOHATHSAMHU: PAUMOHAIBHOE W JEHUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

BemmonHaTe  apuMeTHUecKHe ~— ONEpallud € PAalMOHAIBHBIMH U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BbINONHATE NPUOIMKEHHBIE BBIYUCIICHUS, UCIIONb3Ys MPAaBUIA OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3YJIbTaTa BIUYNCICHUMN.

OnepupoBaTh MOHATUAMM: CTENEHb C LEJIBIM IOKa3aTelIeM; CTaHIapTHas
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
MCITIOJIB30BaTh MOAXOASANIYIO (hOPMY 3aMMCH NEUCTBUTENIBHBIX YHCEIT ISl pEIIeHUS
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHUS JAHHBIX.

OnepupoBaTh MOHATHAMU: CUHYC, KOCUHYC W TaHI€HC IPOU3BOJIBHOIO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXIAECTBO, YPAaBHEHHE, HEPABEHCTBO; ILIEJIOE,
palMoOHaIbHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHaTh npeoOpa3oBaHUsi TPUTOHOMETPUYECKUX BBIPAXKEHUN U pelaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh NpeoOpa3oBaHusi LEJbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQKEHUW W  pelaTbh OCHOBHBIE THUIBI  LEJIbIX, PANUMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHATh ypaBHEHUS U HEPABEHCTBA [l PELICHUS MAaTEMaTUYECKUX 3a7a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTe HAyKH U PeabHOM KU3HH.



MopnenupoBaTh peajlbHblEé CHTyallMd Ha S3bIKE aure0pbl, COCTaBJIATh
BBIDAKECHHS, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jaud, HCCIEI0BATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIUS, CIOCOOBI 3aJaHus (YHKIUHU, 00IacTh
OTNpE/ENEeHUs] M MHOXXECTBO 3HadeHW (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh MOHATUIMU: YETHOCTh U HEUETHOCTD (DYHKLIMU, HYJIH (PYHKIIHH,
MIPOMEKYTKHU 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIMMA 115 pellieHUs] ypaBHEHUH.

Crtpouts u yuTaTh TpaduKu JUHEHHON (PYHKIMHU, KBAAPATUYHON (PYHKIIHH,
CTENEHHOW (PYHKIMU C IEJIBIM MTOKA3aTEJIEM.

Hcnonp3oBath rpaduku GYHKOUE A8  KCCIENOBAaHUS MIPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJTMUUHAMH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

OnepupoBarh MOHATUAMH: TOCIEIOBATENbHOCTh, apudmMeTHyeckas u
reOMETPUYECKast IPOTPECCUMU.

OmnepupoBaTh MOHATHAMH: OECKOHEYHO YyOBbIBarollasi TIeoMeTpUyecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH Tr€OMETPUUECKON MPOTPECCUMN.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonb30BaTh CBOKMCTBA MOCJIEAOBATEIBHOCTEW U MPOIPECCUN JJIsI PELICHUS
peanbHbIX 337a4 PUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONEPALIUU HaJl MHOXKECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIN  ammapar Juid  ONUCAHUs
pealibHbIX MPOLECCOB U SBJICHUM, MPU PELIEHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  MOHATHSIMMU: OTIpENIEIICHHUE, TeopeMa, CJIEACTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh NOHSATUAMH: HATypajJbHOE, I1I€JI0€ YHCIO; HCIO0JIb30BATh
MPU3HAKU JICJIMMOCTH LIEJIbIX YUCEJ, PA3JIOKEHHUE YKCIIa Ha MPOCTHIE MHOXUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMHU: JIOTapU(M YHUCITA, TECATUYHBIE U HATypaJTbHbIE
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumeHsTh CBOWCTBAa CTENEHWM I TIPeoOpa3oBaHUsl  BHIPAKCHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BoemonHaTe 1npeoOpazoBaHus  BBIPAXEHHUM, COAEpXKAlUX JIOTapU(PMBbL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenns MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pelICHUE;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemeHuss npoCTENINX CUCTEM U COBOKYIHOCTEN PallMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MognenupoBaTh peajgbHble CHUTyallUM Ha S3bIKE aireOpbl, COCTaBJIATbH
BBIPDAXXECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATH MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara ajareOpsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUSAMH:  MEpUOAWYECKass  (QYHKUHS, MPOMEKYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX JJIs
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTth MOHATUSIMH: TpaQUKUA MOKA3aTEIbHOM, JiorapudmMudeckol u
TPUTOHOMETPUUECKUX (PYHKIMH; N300paxaTh UX Ha KOOPAWHATHOM IIJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUA U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH rpadyKH JIMHEWHBIX YPaBHEHUN U
WCIIOJIb30BaTh UX IS PEIIECHUS] CUCTEMBI JIMHENHBIX YPABHEHUMN.

Ucnonw3oBaTh rTpaduku GyHKIUNA 719 UCCIAETOBAHUSI MPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIn3a

OnepupoBaTh NOHATUSAMU: HENpPEphIBHAS (PYHKIMS; TPOU3BOAHAS (DYHKIIHH;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs mpou3BOAHbIC 3JIEMEHTAPHBIX (DYHKUUN, BBIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh MPOU3BOJHYIO JUISl UCCIEA0BAHMS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0OBAHUS K TOCTPOCHUIO IPpaUKOB.

Hcnonp30BaTh NPOU3BOAHYIO UL HAXOXKACHUSA HAWIY4YlIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aXx.

OnepupoBaTh TMOHATUSAMHU: [EpPBOOOpa3Hass W  MHTErpajig; MOHUMATH
reOMETPUYECKUN U (PU3NYECKUI CMBICI UHTErpaia.



HaxoauTh mepBooOpa3HbIe AJIEMEHTApHBIX (YHKIUI; BBIYHCISATH HHTETPA
o ¢popmyiie HeroTona—JIeliOruta.

Pemate npukiIagHbie 3aJadd, B TOM YHUCIIE COIUAIBHO-DKOHOMHUYCCKOTO U
(u3nIeCKOro Xapakrepa, CpeJCTBaMU MaTEeMaTHUECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
N KoJunyecTBO 4acoB DJIeKTPOHHbIE
" HammeHOBaHHe pa3ie/ioB H TEM (undposbie)
n/ Becer Konrpoasn  IIpakrnueck
MPOrpamMmbl oOpa3oBaTeJibH
1 0 ple padoTel  He padoThI bIe pecypebl
MHo>kecTBa palluOHANBHBIX U
1 JNENCTBUTENbHBIX YHCEI. 14 5
ParnmonanbHbie ypaBHEHUS U
HEPAaBEHCTBA
5 Oynknuu v rpaduku. CTeneHs ¢ 6
LEJIBIM TOKa3aTelieM
ApudmeTrnueckuii KopeHb N—oi
3  crenenu. MppanuoHanbHbIe 18 1
YpaBHEHHUS U HEPABEHCTBA
Dopmyisl
4 | tpuronomerpun.TpuroHomerpuue 22 1
CKHE€ ypaBHEHUS
5 [TocnenoBarenbHOCTH U 5
POrpeccuu
5 [ToBTOpEHHE, 0000IIECHHE, 3 5
CUCTEeMaTH3alusl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O0 68 5 0

I[TPOT'PAMME




11 KIIACC

KoanuectBo yacoB JJIeKTPOHHbIE
HaumenoBanmue
Ne (undpoBbie)
pa3aesioB U TeM Kontpoubnbie  [IpakTnueckue
oOpa3oBaTe/ibHbIE

m/m NporpaMmabl Beero 0 0
porp padoTnI PaooThI pecypebi

CreneHsb ¢
parMoHaIbHBIM
MOKa3aTeJIeM.
IloxazaTensHas
byHKIHS.
IIokazarenbHBIC
ypaBHEHUS U
HEpaBEHCTBA

Jlorapupmuueckas

GyHKIUS.

2 Jlorapugmmueckue 12
yYpaBHEHUS U

HEpPaBEHCTBA

Tpuronomerpuueckue
(GyHKIMY 1 UX TpaduKy.
Tpuronomerpuueckue
HEpaBEHCTBA
[TIpousBoaHas.

4 [Ipumenenue 24 1
IIPOU3BOJHOM

WHurerpai u ero
[IPUMEHEHUs

6 Cucrembl ypaBHEHHI 12 1

HarypasibHble 1 1iensle
qucia

IToBTOpEHME,
8 0000111eHHE, 18 2
cUCTEMaTH3aIus 3HAHUI

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 6 0




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka: anreOpa v Hadajga MaTEMaTUYECKOTO aHaIN3a, TeOMETPHSL.
Anrebpa 1 HavaJla MaTeMaTUYeCKoro aHaau3a (B 2 Jactsx), 10 kimacc/
Mopakosuu A.I'., Cemenos I1.B., Anekcanapona JI.A., Mapnaxaesa E.JI.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBbI
CETU UHTEPHET

Skysmart
resh.edu.ru
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