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MNOACHUTEJIBbHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 kmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAIbHYI0 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JJAHHOTO Kypca y4alllMecs OBJIaJ€BAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MAaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hauan MaTreMaTUueCKOro aHajdu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPXKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIieHue. B xome n3ydenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTapIledl IIKoJie Yydarluecs
MOJTy4alOT HOBBIM ONBIT pEIICHUS TMPUKIAAHBIX 3a7a4, CaMOCTOSTEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc oOnagaer 3HAYMTETBHBIM BOCHUTATENbHBIM MOTEHLIUAIOM, KOTOPHIM
peanu3yeTcsi Kak uepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOW AesITeIbHOCTH,



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

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

CrpykTypa Kypca «Anredpa 1 Hadyajla MaTeMaTUYECKOr0 aHAIIM3a» 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 TMPOTSHKEHHH JBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO AOIMOIHSIS JIPYT Apyra U MOCTEHEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
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 UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxkaTenpHO-METOANYECKAs TUHUA «YUucna W BBIYMCIEHUSD) 3aBEPIIACT
(dbopMHpOBaHNE 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,
VICIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 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 BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, 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.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MepEIIETaeTCs C APYTUMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEIOBATEIbHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
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, MCCIIEOBaTh MOJYyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTHIO aJNTOPUTMUYECKOTO MBIIUICHUSA, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
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
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyallui,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIMUECKOr0 U KPEaTUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopepxarenpbHO-METOAUYECKasl TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



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

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
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 pa3JeNoB IIPOrpaMMBbI, IOCKOJIBKY BECh MaTepUall 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 HW3yYeHHME Kypca aireOpbl M Hayal MaTeMaTUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.

COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucaa v BIYMCICHUSA

Paunonanbubie uncna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOU, MPOLIEHTHI,
OeCKOHEUHblE  MepuoAuYeckue  Jpodu. ApupMeTHUYeCKHue  Oomepauud  C
palroHaIbHBIMU YHCIIaMU, TPE0Opa30BaHUs YHUCIOBBIX BhIpakeHUui. [Ipumenenue
npobeil 1 MPOLEHTOB JJIsl PellieHUs] MPUKIAJHBIX 33/a4 U3 Pa3IMYHBIX OTpacien
3HAHWUU U PEaJbHOU KU3HMU.

JevictBurenpHble  yucia. PanuoHanbHblE W UppALMOHAIBHBIE YHCIIA.
Apudmernueckue omnepaudd ¢ JEeWCTBUTENbHBIMU yuciaamu. [Ipulmmkénnbie
BBIYMCJICHUS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYUCIICHUN.

Cremmenp ¢ menbiM  mokaszateneM. CranmaptHas (opma  3amucu
NeicTBUTENBbHOrO 4yMcia. Mcnonp3oBaHue mnoaxonsdmedl  (opMmbl  3amucu



JEUCTBUTEIBHBIX YHUCE Ul PELICHUS NPAKTUYECKUX 3a4ad U NPEICTABICHUS
JTAHHBIX.

ApudmeTnueckuii  KOpeHb ~ HaTypaibHOM  cremeHu.  [leiictBus ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIIECHHU.

CHHyC, KOCHHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCUHYC,
aApPKTAHI€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TTPEOOpa30BaHU.

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BBIPAKEHUM. OcHOBHbIE
TPUTOHOMETPHUUECKUE (OPMYIIBI.

YpaBHEHHE, KOpPEHb YypaBHEHHs. HepaBeHCTBO, penieHne HEpaBEHCTBA.
Meton uHTEpBANIOB.

Pemenue nensix U JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienne uppallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

Penienne TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHeHnEe ypaBHEHUM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a1a4
W 3a]1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DOyHKUMH U TPaPUuKH

@OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  QyHkiuu. BzaumHo
oOpaTHbIe (PYHKIUH.

OOunacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymn QyHkmum.
[TpoMexyTKH 3HAKOTIOCTOSAHCTBA. YETHBIE M HEUETHBIE (DYHKLIUU.

CreneHHasi (pyHKLHS C HATYpaJbHBIM U II€NIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauk KOpHsS N-Oi CTENEHHU.

TpuroHoMmerprueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJIEJ0BATEIIbHOCTEH.
MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

Apudmerrueckas ¥ reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO yOBIBAIOIIEH TeOMETPpUUYECKON
nporpeccur. dopMyna CIOXKHBIX HPOLEHTOB. lcrons3oBanue mporpeccuu s
peleHns peajabHbIX 3aa4 IPUKIIAJHOTO XapakTepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, onepanuu HajJ MHOXXecTBamu. Jluarpammsl Jilsiepa—BeHHa.
[IppuMeHeHnEe TEOPETUKO-MHOKECTBEHHOI'O ammnapara JUisi ONMCAaHUs pPEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KIIACC



Yuciia 1 BbIYMCICHUS

HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEIT.

Crenensp ¢ pamoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTENEHMU.

Jlorapudm yucna. JlecaTuyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHNs U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

[IpeoOpa3zoBaHre BBIPAKEHUN, COJEPXKAIIUX CTETIEHH C PalMOHAIbHBIM
MOKA3aTEeIIEM.

[Ipumepsl TPUTOHOMETPUYECKHX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUU. PellleHne NMpUKIaIHbBIX 337a4 C IOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CHCTEMBI M COBOKYITHOCTH PAallMOHAJIBHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKUX 3aJad M 3aJad U3 pa3IUuuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HU.

@OyHkuuu U rpadpuku

Oyuknus.  I[lepuonnueckne  ¢GyHkuuud. [IpomMexyTKM  MOHOTOHHOCTH
byakuun. Makcumymbl 1 MUHUMYMBI (QyHKIIMUA. HauOosblliee u HaumMeHbIIEe
3HaYeHHE (PYHKLIHUU HA IPOMEXKYTKE.

Tpuronomerpruueckue QPyHKITUU, UX CBOMCTBA U TpaUKH.

[TokazaTtenbHas u Jorapupmuueckas GQyHKUINU, UX CBOWCTBA U rpauKH.

Ncnonb3oBanue rpadukoB GyHKIUN s pelIeHUs YPaBHEHUN U JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOPbI€ BO3HHMKAIOT IMPHU PEIIEHUU 33ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHON KU3HU.

Hauvana MmaTeMaTH4ecKOro aHajaimn3a

HenpepriBabie GyHKIIMH. MeTo1 MHTEPBAJIOB JIsl pEIICHHUS HEPABEHCTB.

[lpousBognass  Qyukmuu. [eomerpudeckuid ©  (QUSHYECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  dJM€MEHTApHBIX  (QyHKUUNA.  DopMysbl  HAXOXKACHUS
IPOU3BOJHON CyMMBI, POU3BEIACHHS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl. Haxoxkienne HanbopIero 1 HaMMEHbIIEro 3HaueHus: GyHKIMN Ha
OTpE3KE.



[IpuMeHeHue NPOU3BOJHON MJII HAXOXKACHUS HAWIYUIEro pEIICHUs B
NPUKIAJAHBIX 3aJadax, Uil OINpeNesieHHus CKOPOCTH Tpolecca, 3aJaHHOro
dbopmynoit wiu rpadpuKoM.

[TepBoo6pa3zHas. Tabnuia nepBooOpa3HbBIX.

WNHuterpan, ero reoMeTpuyeckuii W (Quanueckuid cMbicia. Beruucienue
uHTerpana no gpopmyie Herorona—IJleiiOHuma.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeObHOrO mpenmera «MaremaTtnka» JOJDKHO 00€CIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUsl CICAYIOMMNX JIUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTpaMMbl y4eOHOTO MpeaMera
«MareMaTnka» XapakTepU3yIOTC:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO YJ€Ha POCCUHWCKOro OOLIeCTBa, MPEACTAaBICHUEM O
MaTeMaTUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUM,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHHUEM
B3aMOJCHCTBOBATh C COLUMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUU C WX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHYeCKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
MPONJIOMY Y HACTOAIIEMY POCCUMCKOW MAaT€MAaTHUKHU, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJh30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYIYILETroO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKIIOYAs ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ad4, pelIeHnH, paccyXIeHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTHUYECKUM ACIIEKTAM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pu3nuecKkoe BOCIUTAHUE:



c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6e30macHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBbBIO (30pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTJIbIXa, peryisipHas busnueckas aKTUBHOCTb); ¢bu3nUecKoro
COBEPILICHCTBOBAHMSI, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JEeATEIbHOCTBIO.

TpynoBoe BOCIUTaHUE:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeil mnpodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HECHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OO0pa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTNYECKOE BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO DIKOJOTHYCCKON KYyJIbTYpbl, TOHUMAHHEM BIIVSHHSI
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON W COIUATBLHOM
Cpellbl, OCO3HAaHWEM TJ00aJbHOTO XapakTepa HSKOJOTMUYECKHX MpoOjeMm;
OpUEHTalMel Ha MPUMEHEHHE MAaTeMAaTHMYeCKUX 3HAHWM JJIS pelieHus 3aaad B
00JaCTH  OKpY’)KAroMIeH Ccpepl, ITUTAHUPOBAHUS TIOCTYNIKOB W OIICHKH WX
BO3MOYKHBIX TTOCJICICTBHM VISl OKPYKAIOIIEH CPEIbl.

[{leHHOCTH HAYYHOTO TO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW JESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH I Pa3BUTHs [MBUIN3AINAW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTUYECKOM KyJIbTYpOW KakK CpEICTBOM TO3HAHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATEIbCKYIO NIEATEIbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHUS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MareMaTHuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oelicmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvbnvie  nozmasamenvhvle — Oelicmeus, — 0OeCneyuU8arOm
Gdopmuposanue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS  (0C8OEHUE
Memoo08  NO3HAHUSA  OKpYJCcaowe20  Mupda,  NpuMeHeHue  J0SUYECKUX,
UCCIe008ameNbCKUX Onepayuli, ymeHutl pabomams ¢ ungopmayueti).



ba3oBbie nornueckue JIeCTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUUECKUX
OOBEKTOB, TMOHATHI, OTHOUICHHA MEXAYy HOHATUAMU; (DPOPMYIHPOBATH
ONpENENICHUs]  TMOHATUM; YCTAaHABIMBAaTh CYLIECTBEHHBIA  MPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh M  NPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

BBIBJISITh ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBS3M U
npoTuBOpeursi B (paKkTaxX, AAaHHBIX, HAONIIOJACHUSIX U YTBEPXKICHHIX;
npemjiaraTb  KpUTEPUM  JJIA  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATENILHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (TIPSMBIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh croco0 pemnieHuss y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApPUAHTOB pEIlICHUs, BBIOMpaTh Haubojee NOAXOAANMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrbIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMupoBaTh  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
O0OBEKTa, SBJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENLHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

PaGoTa ¢ undopmarnueii:

BBIABJIIATD I[G(l)I/II_II/ITBI I/IHqJOpMaI_[I/II/I, JaHHBbIX, H@O6XOI{I/IMBIX JJIs1 OTBECTA
Ha BOIIPOC U AJIA pCIICHUA 3ada4M;



e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHATM3UPOBAaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB B (POPM IIPEICTABIICHHUS,

e CTPYKTYypHUpOBaTh MH(MOPMAIINIO, TIPEACTABIATH €€ B pa3IMuHBIX (opMax,
WLTIOCTPUPOBATH TpadUICCKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneyusaom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCAL.

Ob61enue:

e BOCIPUHUMATH W (GOPMYIUPOBATh CYXICHHS B COOTBETCTBUH C
YCIIOBHSIMHU | TCIIIMH OOIICHHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3ysIbTaT;

e B XO0/€ OOCYXJICHHUS 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOU TEMBI,
POOJIEMBI, perIacMOM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC Ha TIOUCK
pEIIeHUs; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JHayiora, OOHapy»XUBaTh pa3inyue U CXOJICTBO MO3UIIUMN; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e TMpPEACTAaBIATh  PE3yJNbTAaThl  PEHIEHWs  3aJayd,  HKCIEPUMEHTA,
UCCJIENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C y4ETOM 3a/1ay MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyIHUYECTBO:

e TMOHMMATh U  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHJIHOHW U
WHIUBUTyaIbHON pabOThI MPU PENICHUH YICOHBIX 3a71a4; TPUHUMAThH 11ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOICH;

e YYaCTBOBATh B IPyNIOBBIX (popmax padoThl (00CYykIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4ICHAMHW KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YIaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHbvle Oeticmaus, obecneyusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CamoopraHu3zanus:

COCTaBJISITh TIJIaH, AITOPUTM PEIICHUS 33/1a4¥, BHIOMPATH CIIOCOO PEIICHHS C
y4E€TOM UMEIOIINUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpPMAIUH.



CaMOKOHTpOJIb:

e BJIAJCTh HAaBBIKAMH IIO3HABATEIbHON peQeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JACHCTBHI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIaJeTh CHoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yabTaTa pelieHus MaTeMaTH4eCcKoi 3a1a4u;

e TPEIBUICTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh MpPU PEHICHUU
3aJa4d, BHOCHUTb KOPPEKTUBHI B JIE€ATEIHHOCTh HAa OCHOBE HOBBIX
0OCTOSITENILCTB, JAaHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLIGHMBATh COOTBETCTBHE pe3yJbTaTa LEIH M YCIOBUSM, OOBICHATH
NPUYHMHBI JOCTIKEHUS! WIM HEIOCTHIKECHUS PEe3yNIbTaTOB JIEATEIbHOCTH,
HaXOAHTh OMHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa ¥ Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEJIHEro OOIIero 0Opa3oBaHUsS JOJDKHO 00ECIEeUMBATH JOCTHUKEHUE
CJIEIYIONTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

10 KJIACC

Yucaa v BBIYMCICHUSA

OnepupoBaTh MOHATUSAMM: PAUUOHAIBHOE M JCHUCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHANBHBIMU U
NENUCTBUTEIbHBIMU YHCIIAMH.

BoInonHATh TpUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3Ys MpaBUiia OKPYTJIEHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BBIYMCIICHHMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJBIM IOKa3aTejieM; CTaHJapTHas
dopMa 3ammMcu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIb30BaTh MOAXOASANIYIO0 (hOPMY 3aMMCH IEUCTBUTENIbHBIX YHCEIT JISl PEIIeHUS
MPaKTUYECKUX 3aJ1ay U MPEJCTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHT€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKUIHU.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJOE,
pauMoOHAIIBHOE, UPPAMOHAIIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BrimonHsaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAXKEHUM W periarThb
TPUTOHOMETPUUYECKUE YPABHEHUS.



BemonusaTe npeoOpa3oBaHus LEIbIX, PALMOHAIBHBIX M HUPPaLMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIBI  LEJbIX, PALHOHAJIBHBIX U
VppaLMOHATIbHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUs U HEPABEHCTBA JUJI PELICHUS MATEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 pa3IMYHbIX 001acTell HAyKH U PeaJIbHOM KU3HU.

MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMH: (YHKIMS, CIIOCOOBI 3aJaHusl QYyHKIUH, 00JIaCTh
ONpEIENCHUs] U MHOXKECTBO 3HA4YeHUW (PyHKIMH, Tpaduk (yHKIHH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

OmnepupoBarh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMM, HYJIH
(GYHKIUM, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

Crpouth M ynTaTh TpaUKu JUHEWHON (PYHKIMU, KBAAPATUYHON (DYHKIUH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BbIpaxaTh (POpMyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

OnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YOBbIBaloLlas TeoMeTpudecKas
porpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH reOMETPUUECKON MPOTPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIEI0OBATEIBHOCTEN U MIPOIPECCUN IS PEILIEHUS
peanbHbIX 33]a4 PUKIIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHMKA

OnepupoBaTh MOHATUSMU: MHOXECTBO, ONIEPAlUU HaJl MHOXKECTBAMHU.

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar JJid  ONHCaHUs
peallbHbIX MPOLECCOB W SBJICHUH, NMPU PEUICHUH 3aJay M3 JAPYruxX Y4eOHBIX
IIPEIMETOB.

OnepupoBaTth  MOHATUSIMHU: ONpENENICeHHe,  Teopema,  CIEACTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yucaa v BLIYUCJICHUSA



OnepupoBaTh MOHATUAMM: HATypaldbHOE, LEJIOE€ YHCIO0; HCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LENBIX YMCEIl, PA3JIOKEHUE YMCIIA HA MPOCTHIE MHOXUTEIN
JUISL PELIEHUS 3a/1a4.

OrnepupoBaTh MOHATHEM: CTEIIEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(p™M Uucla, ECATUYHbIE U HATypajbHbIC
Jgorapu@mel.

YpaBHeHMS U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENMEHW i MpeoOpa3oBaHMsl  BBIPAKECHUM;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI 1 HEPABEHCTB.

BoInonHAT,  MpeoOpa3oBaHUsl  BBIPAKEHUW, COAEpXKAIIMX  JOrapu(Msl;
OIEpUPOBATh MOHATUAMU: JIOTapU(PMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUIIBI JJOTrapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe perieHus NpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEMHBIX YPAaBHEHHU U €€ PELICHUE;
MCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JIJIS PELICHUS PAKTUYECKUX 3a1a4.

Haxonute penieHuss npoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.

MopnenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHIO 33J1a4H,
UCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCMOJIb30BAHUEM anmnapara aareOpsi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MNOHATUAMM: NEpUOAMYECKass  (QYyHKUUSA, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMH, TOYKM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIeI0BaHMs (PYHKIMH, 3aJaHHON TpaduKoM.

OmnepupoBaTh MOHATHAMH: TpapUKd MOKa3aTEIbHOM, JIOTapUPMUUYECKOW U
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
WCIIOJIb30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM TMJIOCKOCTU TrpadUKu JUHEHHBIX YypaBHEHUMN
Y WCIIOJIB30BaTh UX IS PELICHUS CUCTEMBI JIMHENHBIX YPABHEHUI.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS MPOLECCOB U
3aBHCHUMOCTEH U3 IPYTUX yU4eOHBIX TUCHUIUINH.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUSIMH: HEMPEPbIBHAS (QYHKIHUS;, TPOU3BOIHAS (DYHKIIHHY;
WCITIOJIb30BATh TEOMETPUUYECKUIA M (PU3HMUECKHUI CMBICI POU3BOHON JJIsI PEIICHUS
3amad.

HaxoauTs npon3BOAHbBIE JIEMEHTAPHBIX (PYHKIIHIA, BBIYUCISATH TPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YHACTHOTO (DYHKITUI.



Hcnonp30BaTh MPOU3BOIHYIO AJISl UCCIIENOBaHUS (QYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSATH PE3YyJIbTaThl UCCIECOBAHUS K MTOCTPOCHHUIO TPadUKOB.

Hcnonb30BaTh MPOU3BOAHYIO I HAXOXKJICHHUS HAWIYYIIEro PpELIEHUs B
IIPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax.

OmnepupoBarh MOHATHSAMHU: NE€pBOOOpa3Has U  HHTErpaji; IMOHUMATh
reOMeTpUUECKUN U GU3NYECKUIN CMBICT UHTErpaa.

Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (HYHKIUHN; BBIYUCISATH MHTETpall
o ¢popmyne Herorona—JleliOuuia.

Pemarte npukiagHele 3a1auv, B TOM YHUCJIE COLHMAIBHO-DKOHOMHYECKOTO U
(U3NYECKOT0 XapaKTepa, CpeACTBAMU MaTEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuecTBO 4acoB DJIeKTPOHHbIE
0
HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/ Becer  Konrpoabn
NMPOrpamMMbl oOpa3oBaTe/ibHbIE
I 0 ble padoThbI
pecypcbl
MHoecTBa pallMOHAIbHBIX U
JENUCTBUTEIILHBIX YUCE. 14 1 https://www.yaklass.
ParmonanbsHbie ypaBHEHUS U ru/
HEpaBEHCTBA
Oyukuuu U rpadpuku. CTeneHs ¢ 5 https://www.yaklass.
LIEJIBIM TOKa3aTelIeEM ru/
Apudmernueckuii KoOpeHs N—oil
puc p https://www.yaklass.
crenenu. UppannonanpHbie 18 1 ul
YpaBHEHUS U HEPABECHCTBA T
DopmyInl
pMYy https://www.yaklass.
TpuronoMetpuu. TpuroHomerpuyec 22 1 ul
KH€ ypaBHEHUSA T
ITocienoBaTenbHOCTH U 5 https://www.yaklass.
HpOrpeccuu ru/
[ToBTOpenue, 06001IEHNE, 3 1 https://www.yaklass.
CHUCTEMATH3aINs 3HAHUHN ru/
OBHIEE KOJIMYECTBO YACOB I1O 68 4
ITPOI'PAMME
11 KJIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne (uu¢posBbIe)
pa3esnoB U TeM KounrtpoJbHbie
n/n Bcero o0pa3oBaTe/ibHbIE
NMPOrpamMmbl padoThI
pecypchl
Crenenn ¢
panruoHaIbLHBIM
IMOKa3aTelIEM.
[oxa3zatenbHast GyHKIHS. 12 1 https://www.yaklass.ru/
IToka3aTennHEIE
YpaBHEHUS U
HEpaBEHCTBA
Jlorapudmmueckas
12 https://www.yaklass.ru/
byHKLHS.
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Jlorapugmuueckue
yYpaBHEHHS U
HEpPaBEHCTBA

Tpuronomerpudeckue
GyHKIMY 1 UX rpaduKy.
Tpuronomerpuueckue
HEpPaBEHCTBA

9 1 https://www.yaklass.ru/

[IpousBoaHas.
[Ipumenenue 24 1 https://www.yaklass.ru/

MIPOU3BOAHOMN

Wuterpan u ero 9 https://www.yaklass.ru/

IMPUMCHCHHA

Cucrembl ypaBHEHUN 12 1 https://www.yaklass.ru/

HarypasibHble U 1esbie
yp H 6 https://www.yaklass.ru/

quciia

IT
oBTOpeHHE, 000bmeHHe, 18 2 https://www.yaklass.ru/

cucTeMaTu3anus 3HaHui

OBILIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102 0

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

1. Maremaruka: anreOpa 1 Ha4yaja MaTeMaTUIECKOTO aHaIN3a, TeOMETPHSI.
Anre0pa u Hauana MmaTeMaTudeckoro ananusa. 10-11 kiacchl: 6a30BbIi U
yrayOoneHHblit ypoBau: yueOnuk/I1. A. Anumos, FO.M. Kossirun, M.B.
TkaueBa.- 11-e uzn., crep.-Mocksa: IIpocsenienue, 2023.

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS

1. AnreGpa u Ha4yala MaTEMaTUYECKOTO aHalu3a. J(unakTuyeckue
martepuaibl. 10 kiace : 6a30BbIi U yriyos. yposeds / [M. W. [1laGynuH, M.
B. Tkauésa, H. E. ®&noposa, O. H. JIo6poBa].— 4-¢ u3q1.— M. :

[Tpoceemenue, 2023.
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2. AnreGpa u Hauana MaTeMaTUYECKOro aHanu3a. Jlunakruueckue
matepuansl. 11 kiacce : 6a30Bsbiii 1 yriny6i. yposens / [M. U. [Habynun, M.
B. Tkauésa, H. E. ®&noposa, O. H. Jlo6poBa].— 4-¢ u3zg.— M. :

[Ipocsemenue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. https://www.yaklass.ru
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