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MOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa U 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
Pa3BUTHS JIMYHOCTH O0YUYaIOIINXCA.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hadaga MaTeMaTU4YEeCKOrO aHAIM3a» SIBJISIETCS OJAHUM U3
HamOoJiee 3HA4YMMBIX B MPOTpaMME CTapUIed IIKOJbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOECHEeYMBAET HWHCTPYMEHTAJIBHYIO 0a3zy Uil H3y4eHHs BCeX
€CTECTBEHHO-HAYYHbIX KYpPCOB, a C JIpyroi CTOPOHBI, OPMHUPYET JOTUYECKOE U
abCTpakTHOE MBIIUICHUE YYalluXcs Ha YpOBHE, HEOOXOJWMOM JUJIsi OCBOCHMS
KypcoB HWH(OpPMATHKH, OOILECTBO3HAHMUS, WCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecsl OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKHU, KOTopas (popMyJIupyeT CBOU JOCTHKEHHSI B MaTEMAaTUYECKOH (opme.

Kypc anredpsl 1 Hayasm MaTeMaTHYECKOro aHAIM3a 3aKJIabIBa€T OCHOBY AJIs
YCIICIIHOTO OBJIAJEHUS 3aKOHAMHU (U3UKH, XUMUHU, OHOJOTUHM, TOHHUMAaHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B IIOBCEIHEBHOM XKU3HU. B TOXKE Bpems OBIIafeHUE
aOCTpakTHBIMU M JIOTHYECKH CTPOTMMHM MaTeMaTHMYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaeT YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTD
YTBEPKJICHUSI, UCTIOJIb30BaTh 0000IEHNE U KOHKPETH3allMI0, a0CTparupoBaHue 1
aHaJIOruI0, POPMHUPYET KPEATUBHOE U KPUTHUECKOE MbllieHue. B xone u3yuenus
anreOppl M HayaJl MaTeMaTHYeCKOro aHajlih3a B CTaplledl IIKoJe ydaluecs
IIOJIy4alOT HOBBIM ONBIT PEIICHUSA MPUKIANHBIX 3a4a4, CaMOCTOSTEIbHOTO
MTOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH pPEalbHbIX CHUTYallMi M WHTEpPHpETalun
MOJYYEHHBIX  PELICHHWM, 3HAKOMATCA C  [pPUMEPAMU  MATEMATHYECKHUX
3aKOHOMEPHOCTEH B TPHUPOAE, HAYKE HU B MCKYCCTBE, C BBIJAIOIIMMUCS
MAaTeMaTHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCIUTATENBHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPAIIMX BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyajia MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAeT
CIEAYIOIINE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUS,
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOy4eHHs B CTaplllel IIKOJIe, €CTECTBEHHO JOIOIHSIS JIPYT JIpyra U MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX AUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak yuwamuecs OBIaJeBalOT BCE Oolee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUECKOTI0 aHaIN3ay, JUIsl PEIIEHUS] CaMOCTOATEIbHO C(HOPMYIMPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxaTenbHO-MeTOANYECKass TUHUA «HUucna W BBIYMCIEHUS» 3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieli mikoise oco0oe BHUMAaHHE YJEISETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE PA3IMYHBIX (OPM 3amuCH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecss MOJYYarOT HaBBIKM MNPUONMKEHHBIX BBIYMCIICHUM,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydyeHHs] B CTaplled IIKOJIe, TMOCKOJIbKY B KaXJOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [loiydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HAaXOXXJEHUE HauOONBIINX W HAUMEHBIINX 3HadeHud Qyukuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cel0s Takke (opMupoBaHHEe YMEHUN
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENEeHUu U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJWUT  JAJbHEWIEee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAaKTHOTO MBINIICHUS Yy4aruxcs, (OPMHUPYIOTCS HABBIKA JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEPAaBEHCTB. AnrebOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEPEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yuyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7a4 U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpu »ToM OosbllIOE BHUMaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTA MEXKIY BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMareMaTM4ecKOro aHaiu3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolUMCsl, Y KOTOPBIX MOSIBISETCA BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCITH MUIOMAAn (Guryp u oObEMBI TeJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
HAXOXKJEHUSl HAWJY4YlIero pEHieHHs B MPUKIAAHBIX, B TOM YHCIE COIMAJIBHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMHM pACIO3HABAaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHMKE W HucKyccTBe. OOyuwarommecss Yy3HAOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC WIKOJIBHOM MAaTEMATUKU M IMPEIJIararoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHU CBSI3BIBAIOT Pa3HblE MATEMaTHYECKUE AUCLUIUIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIH S3bIK COBPEMEHHOM MAaTeMAaTUKH W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMHUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUil, HCCIIET0BaHUS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL peLlIeHUs] PUKIAAHBIX 3a1ad. [Ipu penmeHnn peasbHbIX MPAaKTHUYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIOJNb30BaTh AHAIOTHIO, 0000LIATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AnredOpa M Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Havyal MaTEeMaTHYECKOTO
aHanun3a Ha 6a30BOM ypoBHE OTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 daca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OCCKOHEUHbIE  MepuoAudeckue JapoOu. ApudMmeTuyeckue  omnepanud ¢
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM )KU3HH.

JlelictBuTenpHble 4nciia. PalnMOHaNbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudpmeTnueckue omnepauudd ¢ JACUCTBUTENbHBIMU uHciaMu. [lpubGnmxénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JEUCTBUTEIBHBIX YHUCE Ul PEIICHUSA NPAKTHUYECKUX 3a4a4 U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YUCJIOBOI'O aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHE HEpaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-paLIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienre uppanimoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenrne TpUroHOMETPUYECKUX YPABHEHUM.

[IppuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKHUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTel HAyKH U pealbHOM KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amanHus GQysknouu. [paduk  QyHkiuu. Bzaumuo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[IpomMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC (PYHKIIUM.

CrenenHast QyHKIMS ¢ HATypajibHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-0i CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, onepanuu HajJ MHOXecTBamu. Jlumarpammsl Jilsiepa—DBeHHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CrteneHb ¢ pallMOHAIBHBIM TToKa3zaTeaeM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHMs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHHI, COACPKATUX JIOTaApU(DMBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

Cucrembl TMHEUHBIX YpaBHEHUM. PellleHne NMPUKIIAIHBIX 3a/1a4 C MOMOIIbIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CucTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oyukrus.  [lepuonmuueckne  dyHknuu. [IpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKIMU. HaunOosblllee U HauMmeHbIIee
3HaueHHe (PYHKIIMHU HA IPOMEXKYTKE.

TpuronomeTrpuyeckue QyHKIINH, UX CBOMCTBA U TPaPHUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpadUKU.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MPOU3BOJAHON CYyMMBI, IPOU3BEIECHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (uU3MYECKUid CMbIchH. Beruucienue
uHTerpana no gpopmyne Hetorona—IJleiiOnuna.

INJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydebHOro mpenmera «Marematnka» JODKHO 00€CIeunBaTh
JIOCTHKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICIYIOMMNX JIUYHOCTHBIX,
METaIPEeAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl ydyeOHOro TmpeameTa
«Marematnkay» XapakTepu3yroTcs:

I'paxxnaHckoe BOCIIUTAaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKAAHCKON MO3UIUU 00YYAIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOLIeCTBa, IMPEACTAaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHMH,
MpOLEyp TPaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM



B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM.

[TatproTyecKoe BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOW UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATUKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIIOJB30BAHUIO 3THUX JOCTIKEHWUW B JAPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEN POCCHUICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTUKEHUN HAYKU U JACSATEIbHOCTHIO
y4€HOT0; OCO3HAHHUEM JIMYHOTO BKJIa/ia B MOCTPOCHHUE YCTOMUHUBOTO OYAyIIETO.

DcTeTH4eCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM acleKTaM pa3IMyHbIX BUJOB UCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3J0poBOoro u 6e3onacHoro odpasa >KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBbBIO (370pOBOE€ MUTAHHE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryJispHas busnueckas aAKTUBHOCTB); bu3HIecKoro
COBEPIIIEHCTBOBAHMSI, npu 3aHATHSX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSATEIHLHOCTHIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOIIO0OHUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W pealu30BbIBATH COOCTBEHHBIC J>KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MaTreMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKECHUU BCEHW JKWU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MAaTEMATHYECKON HAPaBICHHOCTH.

DKO0JIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYJIbTYpbl, IOHUMAHHEM BIIASHHSI
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa OSKOJOTUYECKHX TMpoOJieM;
OpHEHTalMell Ha TMPUMEHEHHE MaTeMaTHYEeCKUX 3HAHWM NJIsl PeIIeHUs 3auad B
0o0JaCTH  OKpY)KAIOMIeH Ccpefpl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOYKHBIX MOCJIEICTBUM JJIsl OKPYKAIOLIEH Cpeibl.



[{leHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAYKH W  OOIIECTBEHHOW TMPaKTUKH, [MOHUMaHUEM
MaTEMaTU4YeCKOM HayKd Kak cdepbl 4YelIOBEUYEeCKOW JEsITeNIbHOCTH, HTaroB €&
pa3BUTHS M 3HAYMMOCTH JUIsI PA3BUTHS LMBWIM3ALMHU; OBJAINCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJNbTypOW KakK CpPEJCTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYULIECTBIATh NPOEKTHYK) W HCCIEAOBATEIBCKYIO ACATEIBHOCTD
VWHJVMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOIro MpeameTa
«MaremaTuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTBUIMU.

1)  Vuusepcanomvie  nosmasamenvhvle — Oelicmeus, — 0OeCneyU8aOm
Gdopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 00VUaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL ~ OKpYXCalowe20  Mupa,  NpumMeHeHue  J102U4ecKUX,
ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBrie nornueckue AeUCTBUSA:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJlaccu(UKauuy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH U  MPEOOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIHE,;
YCIIOBHBIC;

e BBIABIATH  MaTEeMaTHYCCKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemsiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSATEIEHO JI0Ka3aTeLCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPSMBbIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
NPUBOAUTH TMPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJBL;



BbIOHMpaTh Crmoco0 pemieHus y4eOHOM 3amaud (CpaBHHUBATH HECKOJBKO
BApHAHTOB pElIICHMs, BBIOMpaTh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCILCKHUC HGﬁCTBHH:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEA0BATENbCKUN MHCTPYMEHT IO3HAHUS;
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOpEUYUE, MNpodIeMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHHE TI0 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4ECKOIro
O0OBEKTa, SBJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBaTh 0000ILEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE Mpoliecca, a TAKXKE BbIJBUTATh
MIPE/IIOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmarnmeii:

2)

BBISBJIATH JAe(pULINUTH MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BONIPOC U AJIA PELICHUS 3a]1a4H;
BbIOMpaTh  MHGOPMALMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHMUS;
CTPYKTYpUPOBaTh MHPOPMALUIO, IPEACTABIATh €€ B Pa3IMUHbIX Qopmax,
WLTIOCTPUPOBATH TpadUueCcKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOG 00YVUATOUWUXCSL.
OO01ienue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; SICHO, TOYHO, TPAaMOTHO BBbIpaXkaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTHPOBATh MOJyUYEHHbBIN pe3yJIbTarT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBATh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pELICHMs; COIOCTaBIATh CBOU CYXKIEHHA C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXKUBaTh Pa3udyhe U CXOJCTBO IMO3ULIUN; B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



NPEACTAaBIATh  pE3yJbTaTbl  pPELICHHS  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

3)

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHIWBUTyaIbHON PabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMATH 11EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTAHMU3AIMI0 COBMECTHOM
paboThI, pacpenensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yibTat paboTsl; 00001aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHl M
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH WICHAMHA KOMAaH/IBI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJIATH IINIaH, aJITOPUTM PCUICHUA 3aaa4H, BBI6I/IpaTI> CII0co0 peuicHusd €

y4€TOM HMMEIOLUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PELICHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BIAJCTh HaBBIKAMHU TO3HABaTEIbHOM pedeKkcuu Kak OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YyJIbTATOB;
BIAJETh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3ysibTaTa peuieHuss MaTEMaTHYECKON 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPHU PEIICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTH HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
MPUYXHBI JTOCTHXKEHUSI WJIM HEJOCTHKEHUS PEe3yJIbTATOB AEATEIIBHOCTH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHATH3a»
Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUsS JOJDKHO 00ECIEeUHMBATH JOCTHUKEHUE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:



10 KIIACC

Yucsia 1 BbIYHCICHUSA

OnepupoBaTh MOHATHAMH: PpPalUOHAIBHOE M JEHCTBUTEIBHOE YHUCIO,
OOBIKHOBEHHAA U JICCATUYHAS IPOOB, MPOIICHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHAIbHBIMU U
NEHCTBUTENBbHBIMU YU CIIAMHU.

BoimonHaTe npuOIMKEHHBIE BBIYUCIICHUS, UCIIOB3YS MpaBUiia OKPYIJICHHUS,
JIeJ1aTh IPUKHUIKY U OLIEHKY pe3yIbTaTa BEIYUCICHUI.

OnepupoBaTh MOHATUSAMHU: CTENEHb C IEJBIM IOKAa3aTesieM; CTaHJapTHAs
dopma 3amMcH JIEUCTBUTENBHOIO YHCIA, KOPEHb HATypaJbHOW CTENEHH;
UCIOJIb30BAaTh MOAXOIAILLYI0 (POPMY 3aIUCH JIEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IPAKTUYECKUX 3a7a4 U NPECTABICHUS JaHHBIX.

OnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
MCITIOJIB30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMHU: TOXAECCTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
panMoHaIbHOE, UPPAlMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W periathb
TPUTOHOMETPUYECKUE YPABHEHHS.

BoeimonHsaTe npeoOpa3oBaHUs LEbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBbIE THUIBI  LENbIX, PAlMOHAJIBHBIX U
UPpALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA AJIsl pEIICHUs MaTeMaTUYeCKUX 3ajad
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTel HAYKU U PEATbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIDAKEHUS, YpAaBHEHMs, HEPAaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIB30BAHUEM alllapaTa anreopsbl.

DYyHKIUHN U TPAPUKH

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3aJaHusl (PyHKUIWHU, 00IaCTh
ONpEJENeHUs] U MHOXKECTBO 3HaueHM (QyHKIuuU, Tpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh NOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIUH, HYJIU
(GYHKIINH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3oBath rpaduku GyHKUUN A peLICHUS] YpaBHEHHI.

CrpouTh U 4uTaTh rpa@UKU JTUHENHON (QYHKLIMH, KBAAPATUYHON (PyHKLIHH,
CTENEHHON (PYHKIIMHU C LIEJIBIM [10Ka3aTeIEM.



Hcnonp3oBath rpaduku (QyHKUMA IS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH TpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peantbHOMN
KHU3HU; BbIpaxaTh POpMyJIaMH 3aBUCUMOCTH MEXIY BEIIUYUHAMH.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKasT U
reOMETPUYECKAS IIPOTPECCHUMN.

OmnepupoBaTh TOHATUSAMH: OCCKOHEUHO YOBIBaOIIasi TeOMETpUYecKas
porpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOLIEH reOMETPUUECKON IPOrPECCUu.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCIIEIOBATEIBHOCTEW U MIPOTPECCUM IS PELLICHMS
peanpHBIX 3a7a4 NPUKIATHOTO XapakTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIlEpalliy HaJl MHOXKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXXECTBEHHBIM  ammapar Ui OIMCaHUsA
peanbHBIX NPOLECCOB W SABJICHHWM, MPU PEIICHHH 33aJad W3 JPYTUX Yy4eOHBIX
IIPEAMETOB.

OnepupoBaTb  NOHATUSAMM: ONpENENICHHE,  TEOpeMa, CIEACTBUE,
JI0Ka3aTEeIIbCTBO.

11 KJIACC

Yucaa v BBIYMCICHUSA

OnepupoBaTh NOHATUSIMHU: HATypaJIbHOE, IIEJI0E€ YHUCIO; HCIOIb30BaTh
MPU3HAKN JIEJIMMOCTH LIEJBIX YHCEN, PA3JIOKECHUE YMCIIA HA MPOCTHIC MHOXKUTEIN
JUISL pELLICHUS 3aa4.

OnepupoBaTh MOHATHEM: CTENEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSIMU: Jorapu(dm uucia, AECATUYHBIE U HATypaJibHbIC
JorapuMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW I TPeoOpa3oBaHUs  BBIPAKCHHIA,
ONEPUPOBATH TOHATUSIMH: IOKA3AaTEIBbHOE YPAaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TTOKA3aTEIbHBIX YPABHECHUN U HEPABEHCTB.

BreinmonHate npeoOpa3oBaHUsT BBIPAKEHHM, COJEpXKalUX Jorapudmel;
OTIEpUPOBATh MOHATHAMU: JTOTapu(hMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE THIIBI JIOTAPU(MUUECKUX YPaBHECHUIN U HEPABCHCTB.

Haxoaute pemieHnst npoCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHUAMH: CUCTEMA JIMHEMHBIX YpPAaBHEHUU U €€ PELICHHUE;
VCII0JIB30BaTh CUCTEMY JIMHEUHBIX YPABHEHUH U1 PELICHUS ITPAKTUYECKUX 3a1a4.

Haxonute pemieHuss npoCTEUIINX CUCTEM U COBOKYITHOCTEN PAMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIEI0BATH MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

DOyHKUMH U TPaPUKH

OnepupoBarh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMEXKYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HauMEHbIlIee 3HayeHUuss (QYHKUMM HA MPOMEXKYTKE; HCHOJIb30BATh HUX U
UCCIIe0BaHMsl PYHKINHU, 3aJaHHOU IpauKoM.

OmnepupoBarh MOHATHAMM: TpapUKU NOKA3aTENbHOM, JIOTapUPMUUECKOH U
TPUTOHOMETPUUECKUX (PYHKUMI; N300paxaTh UX HA KOOPAWHATHOW IIOCKOCTU U
WCIIOJIB30BaTh JJIs PEIICHUS] YPAaBHEHNN U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHajam3a

OnepupoBaTh NOHATUSMU: HENPEPbIBHAS (YHKUHUS; TPOU3BOIHAS (QYHKLNU;
UCIIOJIb30BaTh F€OMETPUUYECKUN U (PU3NUECKUI CMBICI IPOU3BOIHOM ISl peLICHUs
3a1ad.

HaxonuTh mpon3BOHBIE 3JIEMEHTAPHBIX (DYHKIIUHI, BEIYUCIIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEAEHUS, YACTHOTO (PYHKITUI.

Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (YHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl UCCIECIOBAHUS K TIOCTPOCHUIO TPaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
MIPUKIIAIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3HAasT W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 3J€MEHTAPHBIX (HYHKIUH; BBIYUCISATH MHTETpall
no ¢popmyne HotoTona—JIelOnuna.

Pewate mpukiianHele 3aJayd, B TOM YHUCJE COLUUAIBHO-KOHOMHYECKOIO
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMaTHYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHoOXxecTBa palluOHAIbHBIX U
1 . p 14 https://resh.edu.ru/
JIEHCTBUTENbHBIX unces. ParmoHaibHbie https://www. yaklass.ru/
YpaBHEHUS U HEPABEHCTBA
5 Oyukiuu u rpaduku. CTeneHs ¢ HelbM 5 https://resh.edu.ru/
MOKa3aTeseM https://www.yaklass.ru/
3 Apudmerndeckuii KOpeHb N—0il CTETICHN. 18 https://resh.edu.ru/
HppanmonaiibHble ypaBHEHUS U HEPABEHCTBA https://www.yaklass.ru/
o
4 OPMYIIET T 29 https://resh.edu.ru/
TpUroHoMeTpuu. TpuroHomeTpuyeckue https://www.yaklass.ru/
ypaBHEHUS
5 n 5 https://resh.edu.ru/
0CJIEZI0BATEIbHOCTH U MPOTPECCUU https://www.yaklass.ru/
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 3 https://resh.edu.ru/
3HaHUHN https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusie IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
CreneHp ¢ palmOHaIbHBIM MTOKA3aTEIEM.
1 I b n 12 1 https://resh.edu.ru/
okazartenbHas pyHkuus. [TokazarenapHbie https://www.vaklass.ru/
YpaBHEHHUS U HEPABECHCTBA
JI .
5 HorapﬂgMquCKaﬂ Qynii 12 https://resh.edu.ru/
OTAPHOMITICCKHC YPasHeHist 1 https://www.yaklass.ru/
HEpaBEHCTBA
T
3 P H(; OHOM,le,TqueCKHe ymicih it 1x 9 1 https://resh.edu.ru/
TPAQHIKH. L PUTOHOMETPHACCKHC https://www.yaklass.ru/
HEpPaBEHCTBA
. https://resh.edu.ru/
4 IIponsBonHas. [IpuMenenne npon3BoaHON 24 1 https://www.yaklass.ru/
5 " 9 https://resh.edu.ru/
HICTPAT 1 €ro TPHMEHCEHIA https://www.yaklass.ru/
. https://resh.edu.ru/
6 Cuctembt ypasHeHHii 12 ! https://www.yaklass.ru/
7 o 5 https://resh.edu.ru/
ATYPAILHDIC H HCIRIC HHCAA https://www.yaklass.ru/
[ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS https://resh.edu.ru/
8 - 18 1 _
3HAaHUM https://www.yaklass.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Havajla MaTeMaTHYECKOTO aHaIN3a, FTEOMETPHSI.
AnreOpa 1 Havasla MaTeMaTuueckoro ananusa, 10-11 kmaccsl/ Anumos I11LA.,
Konsarun 10.M., TkaueBa M.B. u npyrue, AKIiuoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. AnreOpa u Havajla MaTEeMaTUYECKOro aHainu3a, 10: qruaakTuyeckue
matepuaibl K yueOHuky L. A.AnumoBa u ap. 10 kinacc: yue6. [TocoOue st
o01eo0Opa3oBar. opranu3anuii: 0a30Bblid U yriay0ia€HHbI ypoBHH [M.U.
[ITabynun, M.B. Tkauépa, H.E. ®&énopora].8-¢ uzg — M.: IIpocsenienue,2017
2. Anre0pa u Hayaja MaTEeMaTHYECKOro aHanuza, 10: quaakTH4ecKue
Marepuansl kK yaueOHuky III.A.Anumosa u ap. 11 knacc: yue6. [locobue nis
o01eo0pa3zoBar. opranu3aiuii: 0a30BbIi U yriay0a€HHbIN ypoBHE [M.U.

[ITabynun, M.B. Tkauépa, H.E. ®énoposa].9-¢ u3n — M.: IIpocsemienune,2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/



		2023-09-21T13:46:15+0300
	Маркина Евгения Валерьевна
	Я являюсь автором этого документа




