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MNOSCHUTEJBbHASA 3AIINCKA

PabGouass mporpamma  yueOHOro Kypca «Anrebpa W Hayana
MaTeMaTH4YECKOro aHajn3a» 0a30BOro ypoBHsA Wi oOydarommxcs 10 —11
KJaccoB  paspaboraHa Ha ocHOoBe DemepalbHOTO  TOCYJapCTBEHHOTO
o0pa30BaTeNpHOrO CTaHAapTa CcpenHero obmiero oOpa3oBaHHs, C Y4YETOM
COBPEMEHHBIX MHPOBBIX TPEOOBaHUM, MPEIBABISEMBIX K MaTEMaTHYECKOMY
oOpa3oBaHHMIO, W TPAagUIMi pocchUiickoro oOpa3oBaHus. Peamm3arus
nporpaMMbl  OOECIIEUYMBAET  OBIAJACHHE  KIIOUEBHIMH  KOMIICTCHIIUSMH,
COCTaBIISIONUMHI OCHOBY ISl CaMOPAa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh OOIIEKYIbTYPHOTO, JTUYHOCTHOTO M TO3HABATEIHLHOTO PAa3BUTHS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOro aHAIIN3a SBIISIETCS OJTHUM U3
Haubosiee 3HAYMMBIX B IMpPOTrpamMMe CTaplieil HIKOJIbI, MOCKOJbKY, C OJHOMN
CTOPOHBI, OH OOECHeYMBAeT WHCTPYMEHTAJIbHYIO 0a3y IJs W3yYeHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C APYTroil CTOPOHBI, GOPMUPYET JOTHIECKOE U
abCTpaKTHOE MBIIIJICHUE YYallUXCsl Ha ypOBHE, HEOOXOJMMOM JJIsi OCBOEHUS
KypcoB MH(POpPMaTUKH, OOIIECTBO3HAHUSA, UCTOPHUM, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJIaJIEBalOT YHUBEPCATHHBIM SI3HIKOM COBPEMEHHOMN
HAyKH, KOTOpas (GOpMyIHPYET CBOM JOCTIKEHUSI B MaTeMaTHIeCKoil opme.

Kypc anrebpsl u Hadam MaTeMaTHYeCKOTO aHAJIM3a 3aKJIaJbIBa€T OCHOBY
JUTSL YCTICUITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OUOJIOTHUHU, TTOHUMAaHUS
OCHOBHBIX TEHJCHIMH HKOHOMUKM U OOILIECTBEHHOW JKWU3HM, IO3BOJISET
OpPUEHTHPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO MCIOJIF30BaTh UX B MIOBCEHEBHOM JKU3HH. B Toke BpeMs oBlaieHne
a0CTpaKTHBIMM M JIOTMYECKH CTPOTMMH MAaTEMaTHYECKUMU KOHCTPYKIIHUSIMH
pa3BUBaeT yMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKICHUS, UCTIOJIL30BaTh 0000IICHIE U KOHKPETU3AIINIO, a0CTparupoBaHue
¥ aHajoruio, (GpopMHupyeT KpeaTMBHOE M KPUTHUYECKOE MBIIUIeHHE. B xome
M3y4YeHUsl alreOpbl M Havyall MAaTEMaTUYECKOTO aHajlv3a B CTaplled IIKOJe
yyaluecs TOJydaroT HOBBIM  ONBIT  pEIIeHWs TNPUKIAJHBIX  3aj1ad,
CaMOCTOSITEJILHOTO  MOCTPOCHMSI ~ MAaTeMaTHMYECKUX  MOJENeH  peallbHbIX
CUTYaIlMi ¥ MHTEPIPETAIMH TOTyUYEeHHBIX PEIICHUH, 3HAKOMSITCS C IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B TpHUpOJe, HayKe M B HCKYCCTBE, C
BBITAIOITUMHUCS MaTEMAaTHIECKUMH OTKPBITHUSMHU U UX aBTOPaMH.

Kypc o6manaer 3HauuTEIHbHBIM BOCITUTATEIHHBIM MTOTSHITUATIOM, KOTOPBIT
peanu3yeTcs Kak 4epe3 yueOHbI MaTepuall, CiocOOCTBYIOMUN (POPMUPOBAHUTIO



HAyYHOTO MHUPOBO33pPEHUS, TaK M 4Yepe3 crneunuky ydeOHOIl AesITeNbHOCTH,
TpeOyIoled  CaMOCTOSITENNBHOCTH,  AKKYpaTHOCTH,  MNPOAOJDKUTEIbHON
KOHIICHTPAllUl BHUMAaHMsI U OTBETCTBEHHOCTH 3a MOJIYYEHHBIA PE3YyJIbTaT.

B ocHoBe MeTomuku o0ydyeHHs anredbpe M HayajlaM MaTeMaTH4eCcKOro
aHaJIM3a JCKUT ACSITEbHOCTHBIN MPUHIUI 00yUICeHHS.

CrpykTypa Kypca «AureOpa ¥ Hayala MaTeMaTHYECKOro aHaJIn3a
BKJIIOYAET CIEAYIOIINUE COAEpKATEIbHO-METOAUYECKue JUHMM: «Yucna u
BbIUKCIHEHUSD, «DyHKIMU U rpadukmy, «YpaBHEHUs U HEpAaBEeHCTBay», «Hauana
MaTeMaTUYECKOro aHainu3a», «MHOoXecTBa U JIOTMKa». Bce oOcHOBHbIE
COZIEpPKATEIbHO-METOIMUECKUE JIMHUM HM3Yy4YalOTCS Ha MPOTSHKEHUM JBYX JIET
0oOy4eHHs B CTapIIel IIKOJIE, ECTECTBEHHO JOIMOJHSS APYT APYyra U MOCTENEHHO
HaChIIIasiCh HOBBIMHU TeMaMM M pasjenamu. JlaHHBIA Kype sIBIsETCS
UHTETPaTUBHBIM, IMOCKOJBKY OOBEAMHSET B cebe coaepKaHHE HECKOJIbKUX
MaTEeMaTHYeCKUX AUCUUIUIMNH: anrebpa, TPUTOHOMETPHUS, MaTeMaTHUYECKUN
aHaIu3, TEOPUsI MHOXKECTB U Jp. [1o Mepe Toro kak ydaiuecs OBIJIaJIEBAOT BCE
0ojiee IIMPOKUM MATEMAaTHYECKUM allapaTtoM, Yy HHUX I[OCJIEeI0BAaTEIbHO
(opMuUpyeTCs U COBEPILIEHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYIO MOJIETh
peaJIbHOM CUTyalluu, MPUMEHSTh 3HaHUs, MOJIyY€HHblE B Kypce «Auredpa u
Hayaja MAaTeMaTHYeCKOro aHalu3a», I pEUIeHUs CaMOCTOATENIbHO
c(hOpMyIUPOBAHHOW MAaTEMAaTHYECKOW 3a/layd, a 3aTeM HWHTEPIPETUPOBATh
HOJyYEHHBIN pe3yJIbTarT.

CopepxarenpHo-MeTOMYecKass  JUHUS  «Yucina U BBIUKCICHUSD
3aBepuiaeT (HOpMHpPOBaAHHE HABBIKOB MCIOJb30BaHUS JACHCTBUTEIBHBIX UYUCEN,
KOTOpoe ObUI0 HayaTo B OCHOBHOW Mikojie. B crapmieil mkosie ocoboe
BHUMaHHUE yzensercs (GOPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB,
BKJIIOYAIOUIMX B ce0f  HCIOJIb30BAHME  pa3IMYHbIX  (QopM  3amucu
JEHUCTBUTENLHOTO YMCIa, YMEHHE PALlMOHAIBLHO BBIMOJIHATH ACHCTBUS C HUMH,
Jenath NPUKHUIKY, OLIEHMBATh pe3yibTaT. OOydarouuecs MoJy4aroT HaBbIKU
NpUOMMKEHHBIX  BBIUMCIICHHWM,  BBIMOJHEHUS  JACHCTBUM C  4YHClIaMu,
3aMMCaHHBIMA B CTaHAApTHOW (OpMe, WCIOIb30BAHUS MAaTeMaTHYECKUX
KOHCTAHT, OLICHWBAHUS YMCIIOBBIX BBIPAKEHUH.

JIuaust «YpaBHEHUsI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCETrO
oOy4yeHHs B cCTapuieil IIKOJe, MOCKOJIbKY B KaXXIOM pas3felie MpOorpaMMbl
OPEeIyCMOTPEHO  pelIeHHWEe  COOTBETCTBYHOUIMX  3amad.  OOyuaromuecs
OBJIAJICBAIOT PA3NMYHBIMU METOJIAMU PEILIEHUS IeNIbIX, pPaluOHAIbHBIX,
MPpaLMOHATIBHBIX, TOKA3aTENbHbIX, JIOTAPU(PMUUECKUX U TPUTOHOMETPUUECKHUX
ypaBHEHUI, HEPABEHCTB U UX cucTeM. [lomydueHHbIe yMEHUS UCTIONIB3YIOTCS MpU
UCCIICIOBaHNH (PYHKIMKA C TMOMOIIBIO MPOU3BOTHOM, PEIICHUU MPHKIATHBIX
3aJady M 3aJa4 Ha HAxXOXKJIEHUWE HauOONbIIMX W HAUMEHBIIMX 3HAYEHUUH



¢yukiuu. [lanHas copepkaTenbHas JIMHHMS BKJIIOYaeT B ce0s  TakKxke
(dopMupoBaHrUE YMEHUH BBIMOJIHATH pacd€Thl 1Mo (Gopmynam, mpeodpazoBaHUsL
LEJIBIX, PALIMOHAJIBHBIX, UPPALIMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUH,
a TaKKe BBIPAKEHUH, COAEpXKallMX CTENEeHW U Jorapudmsl. braromaps
M3YYCHHUIO alreOpandeckoro Marepualia MPOUCXOIUT JAajbHeiliee pa3BUTHE
QITOPUTMUYECKOTO ¥ aOCTPAKTHOTO MBIIUICHUS YyYalluxcs, (QOpMHUPYIOTCS
HaBBIKM JI€AYKTUBHBIX pPacCyXJIE€HUH, pabOThl C CHMBOJbHBIMU (hOpMamu,
IpPEICTaBICHNUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIE PABEHCTB U
HepaBeHCTB. Auredpa npeziaraet 3(p(EeKTUBHbIE UHCTPYMEHTHI JUIsl PEILICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHbIX 3a/1a4, HArJSAHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KaK S3bIKa HAyKH.

CopepxarenpHo-MeToIMYecKass JUHUS «DYHKIMM U TpaUKH» TECHO
neperieTaeTcsd ¢ IPYTMMHU JIMHUSMHU Kypca, TOCKOJIBKY B KaKOM-TO CMBICIIE
3a1a€T TMOCIENOBATEIbHOCTh M3Y4YEHHs] Marepuana. l3ydeHue CTEeneHHOH,
MOKa3aTebHOM, JOrapu(pMUUECKOW M TPUTOHOMETPUYECKHX (PYHKIUH, HX
CBOMCTB M I'paMKOB, UCMOJIb30BaHNE (DYHKIMM ISl PEIICHUS 3a/1a4 U3 IPYTuX
y4eOHBIX MPEIMETOB U PEATIbHOM )KM3HU TECHO CBA3aHO KAaK C MATEMATUYECKUM
aHaJIM30M, TaK M C PEIICHUEM ypaBHEHMH M HepaBeHCTB. IIpu 3ToM Gomblioe
BHHMaHUe yzaensercs (OPMHPOBAHUIO YMEHHs BbIpaxaTb (opMmyiaamMu
3aBUCUMOCTH MEXIY pPa3Iu4YHbIMA BEJIMYMHAMHU, HCCIEAOBATh MOJYyYEHHbIE
(YHKIIMM, CTPOUTh UX rpaguku. Marepuan 3TOW COAEPKATEIbHOW JMHHUU
HalleJIeH Ha pa3BUTUE YMEHHM U HAaBBIKOB, IIO3BOJISIOIIMX BBIPAXKaTh
3aBHCHUMOCTH MEXJIy BEJIMYMHAMU B pa3IMyHOW Qopme: aHAIUTUYECKOM,
rpaduyecko U cioBecHoM. Ero wusydeHue CnocoOCTBYEeT pPa3BUTHIO
AIrOPUTMHYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K 0000IICHHUIO U KOHKPETU3aIl1H,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHas auHUS «Havana mMareMaTH4eCKOro aHaM3a» MO3BOJISET
CYLLIECTBEHHO pAaCUIMPUTh KPyr Kak MaTEeMaTHYECKHUX, TaK U MPUKIATHBIX
3a/a4, JOCTYIHBIX OOYy4YalIIMMCS, y KOTOPBIX TOSBISETCS BO3MOKHOCTh
UCCIIE0BaTh U CTPOUTH Ipa@uku (YHKIMM, ONpenensiTh UX HauOOJbLIKE U
HauMEHbIIINE 3HAYECHUS, BBIUNCIATH IJIOMAAN GUryp U oOBbEMBI Tell, HAXOIUTh
CKOPOCTH M YCKOpPEHUs NnpoueccoB. JlaHHas copepKaTenbHas IMHUS OTKPHIBAET
HOBbIE BO3MOXXHOCTH TIOCTPOEHHUS MATEMATHYECKHX MOJIENel peanbHbIX
CUTYallMi, HAXOXKJICHHUSI HAWIYYIIEero PElIeHHs] B MPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-D)KOHOMHUYECKUX, 3a/j1ayax. 3HAKOMCTBO C OCHOBamMH
MaTEMaTHYECKOr0  aHajlnM3a  CIOCOOCTBYET  Pa3BUTHIO  abCTPakTHOTO,
(opManbHO-IOrMYECKOTO U KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUIM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaT€MAaTHMKH B HayKe, TEXHHUKE U



nuckycctBe. OOydJaromnyecs: y3HAIT O BBIIAONINXCS pe3yiIbTaTaX, MOTYyYEeHHBIX
B XOJI€ pa3BUTHUSI MaTEeMaTUKH KaK HAyKH, U UX aBTOpax.

ConepxaTenpHO-MeTOAMYECKasT JUHUS «MHOXKECTBa W JIOTHKa» B
OCHOBHOM  TIOCBAIIIEHA  d3JIEMEHTaM TEOPUM  MHOXKECTB.  TeopeTuko-
MHOKECTBEHHBIE TPEJCTABICHUSI MPOHU3BIBAIOT BECh KypC IIKOJIbLHOU
MaTeMaTUKU U MpeAJiaraloT HauboJiee YHUBEPCATIbHBIN SI3bIK, 00bEIUHSIONINIMA
BCE pa3fenbl MaTeMaTUKH W e€¢ MPUIIOKEHUN, OHU CBS3BIBAIOT pa3HbIC
MaTeMaTH4YeCKHe JUCHUIUIMHBI B €IuHOE Iiejoe. IloaToMy BakKHO JaTh
BO3MOXKHOCTh  IIKOJBHUKY TIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIH  S3BIK
COBPEMEHHOM MaTEeMaTUKU U UCIOJIb30BaTh €ro [Jisi BBIPAXKEHUS CBOMUX
MBICJIEH.

B xypce «Anrebpa u Hayajga MaTeMaTHYECKOTO aHAIN3a» MPHUCYTCTBYIOT
TaK)K€ OCHOBBI MaTEMaTHYECKOIO0 MOJCIUPOBAHUSA, KOTOPBhIE TPU3BAHBI
chopMUpOBaTh HAaBBIKM MOCTPOEHUS  MOJEJIEH  peajbHbIX  CHUTYallHi,
WCCIICIOBAHUSL ATUX MOJEJIEM C TIOMOIIbIO ammapara aireOpel U
MAaTeMaTUYECKOTO aHaJu3a U UHTEPIIPETALUU TOJYYEHHBIX pe3ysbTaToB. Takue
3aJ]aHUsl BIUIETCHBI B KaXKJBIM W3 Pa3ACioB MPOTPaMMbI, IOCKOJBKY BECh
Martepuail Kypca IHAPOKO UCIOJb3YETCs JJIsl pelIeHUs IPUKIaaHbIX 3anad. [Ipu
pelIeHUH  peajbHbIX  MPAKTUYECKUX  3a7a4  ydYalluecs  pa3BUBAIOT
HaOJI0/1aTeIbHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTHU, aOCTparupoBaThCH,
UCIIOJIb30BaTh aHAJOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh MPOOJIEMY.
JlesTenbHOCTh MO (OPMUPOBAHHMIO HABBIKOB PEIICHHUS IPUKIAIHBIX 3a7ad
OpraHu3yeTcsi B IIPOIECCe HM3YUYCHHS BCEX TeM Kypca «Anrebpa u Hadana
MaTEMaTUYECKOr0 aHaAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM mutaHe Ha M3y4eHHE Kypca alreOpbl U Hayal MaTeMaTHYECKOTO
aHanu3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Henento B 10 kiacce u 3 yaca

B Henenmo B 11 kimacce, Bcero 3a aBa rojga ooydenus — 170 gacos.
COJEPKXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BIYUCICHUSA

Panmonanbsabie ynciaa. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, TIPOIICHTHI,
OCCKOHEYHBIC TEpUOIUYECKHe JpoOu. ApudMeThyeckue omneparuu C
pallMOHAJILHBIMA ~ YHCJIaMHU, TpeoOpa3oBaHUs  YHUCIOBBIX  BBIPaXEHUHU.
[Ipumenenue aApoOel W MPOLEHTOB [JIsl PEIICHHUS NPUKIAAHBIX 3aJad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATTbHOU KU3HU.



JlelicTBUTENbHBIE 4YHWCIIA. PanvoHanbHBIE W UPPALMOHAIBHBIE YHUCIIA.
ApudmeTnueckue omnepanuu ¢ ACHCTBUTEIbHBIMU unciaamu. [IpulmmkEHHbIC
BBIYMCJIEHUSA, TMIpaBWIA OKPYIJIEHUSA, TMPUKUIKA M OLEHKAa pe3yJbTara
BBIUHCIICHUM.

Cremenp ¢ 1ensiM  mokazarenem. CraHgapTtHas QopMma  3amucH
JNEUCTBUTENBHOTO uyucna. Hcnonp3oBaHue mnoaxonsiie ¢Gopmbl  3alucH
NEUCTBUTEINBHBIX YUCEN [JI PEIICHUS NPAaKTHUYECKUX 3a7a4 U IMPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajdbHOW  cTemeHu. JleWcTBus ¢
apu(pMETHIECCKUMH KOPHSIMH HaTYPAJIbHON CTEIICHH.

CHuHyC, KOCHHYC M TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC,
apKKOCUHYC, ApKTAHIE€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBanrie ~ TPUTOHOMETPUYECKUX  BbIpaxkeHUd.  OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHEeHUE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBA.
Metoa MHTEpBAJIOB.

Pemienue nensix u ApoOHO-palMOHATBLHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanoHaIbHBIX YPABHEHHU U HEPABEHCTB.

Peuienre TpUroHOMETPUYECKUX YPAaBHEHUIA.

[IpuMmeHeHne ypaBHEHHMII M HEPAaBEHCTB K PELICHUI0 MaTeMaTUYECKHX
3a/1a4 ¥ 3a7]a4 U3 pa3IMYHbIX 00JIacTel HAyKW U PeaIbHON KU3HHU.

DOyHKUMU U TpaGuKHn

Oynkuus, crnocoObl 3amanus GyHkuuu. ['paduk ¢Gyskiuu. B3aumHO
oOpaTHbIe (PYHKITUH.

OO6umacth onpenesieHrs 1 MHOKECTBO 3HaYeHUH GpyHkimu. Hynu dyHkimm.
[TpoMexxyTku 3HaKOMOCTOSIHCTBA. YETHBIC 1 HEUETHBIE (PYHKIIUH.

Crenennast GpyHKUHUS C HATYpalbHBIM U LIeJIbIM TTOKa3zatesieM. E€ cBolicTBa
u rpaduk. CBoiicTBa U rpa@uK KOpHS N-OM CTENEHHU.

Tpuronomerpruueckass OKpPYX HOCTb, OINpPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

Hayaja MmaTeMaTH4eCcKOro aHajaimnsa

ITocnepoBaTeabHOCTH, COCOOBI 3aJIaHUs MOCJICAOBATEIIHLHOCTEH.
MOHOTOHHBIE NOCIEA0BATEIILHOCTH.

Apudmernueckass ©W  TreoMeTpUuyecKas  MPOTPecCud. becKOHEUHO
yObIBaromas reoMmerpudeckas mnporpeccusi. CymMma OeCKOHEUHO YOBIBaromei
reoOMeTpUYECKOM nporpeccuu. Gopmyra CIOKHBIX MPOLEHTOB. Mcnonb3oBaHue
IPOrPECCHUHM JIJISl PEILIEHUS PEAbHBIX 3314 MPUKIIATHOTO XapakTepa.



MHoxecTBa U JIOTUKA

MHoOxecTBO, onepaly HaJl MHOXKecTBamu. [{narpammel Diinepa—BeHHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO anmapara Jyisl ONKUCAHUS PEaIbHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 IPYTUX YYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yuciia 1 BBIYMCTICHUS

HatypaneHble u neinble yncina. IIpu3Haku 1eIMMOCTH LEIIbIX YUCEIL.

Crenenb ¢ pauMOHAJIBHBIM NIOKa3aresieM. CBOMCTBA CTEIICHH.

Jlorapudwm yncna. JlecaTudHbIe U HaTypajJbHbIE JOTapru(MBI.

YpaBHeHNs U HEPpaBeHCTBA

[IpeoOpa3oBaHue BbIpaXeHU, COEPKALIUX JTOTapU(PMBI.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEpKAIIMX CTENEHU C PalUOHAJIbHBIM
IIOKA3aTEeJIEM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zaTenbHbIE ypaBHEHMS 1 HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS 1 HEPaBEHCTBA.

Cucrembl JIMHEWHBIX ypaBHeHMH. PemieHne mnpuKIagHbIX 3axad ¢
ITIOMOUIBIO CUCTEMBI JIMHENHBIX YPABHECHUMU.

CucteMbl U COBOKYITHOCTH PAllMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad U 3a7ad M3 pa3jMuHbIX oOJacTed HayKu U pealbHON
KU3HH.

DOyHKUMU ¥ TpaGUuKH

Oyukuusa. Ilepuonnmueckue QyHknuu. IIpoMexyTku MOHOTOHHOCTH
byskiuu. Makcumymbl 1 MUHUMYMBI (yHKIMA. Hanbosbiiee 1 HauMeHbliee
3HaYeHUe PYHKIIMU Ha IPOMEXKYTKE.

Tpuronomerpuyeckue PyHKITUU, X CBONCTBA U TpaUKH.

[TokazaTenbHas u jorapudmuueckas GyHKUHUU, UX CBOMCTBA U rpauKH.

Ucnons3oBanne rpadukoB GYyHKUMNA [Jig  PEIICHWS YpaBHEHUUW U
JIMHEWHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (YyHKUIUN A7 HCCIEAOBAHUSA MPOLECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEIICHUH 3a7a4 U3 JPYTruX Y4eOHBIX
PEIMETOB U PEANbHOU KU3HH.

Hayaja MmaTeMaTH4ecKOro aHajaimsa

HenpepriBabie GpyHKIIMN. MeTo1 MHTEPBAJIOB JIsl pEIICHNS HEPABEHCTB.



[IpowsBognast dyakuun. [‘eomerpudeckuii U (UBHUECKUI  CMBICT
ITPOU3BOJIHOM.

[IpousBoanbie  sneMeHTapHbIX  GyHKIMA. DopMynabl  HAXOXKICHHS
IPOU3BOIHON CYMMBI, TPOU3BECHUS U YACTHOTO (PYHKITUH.

[IpumeneHne MPOU3BOAHOMN K HUCCIEI0BaHUIO (QYHKIMI HA MOHOTOHHOCTD
u dKcTpeMymbl. HaxoxIeHrne HauOoJIbIIEro M HaWMEHBIIETO 3HAYEHUS
GyHKIUU Ha OTpE3KE.

[IpruMeHeHne NpOW3BOAHON Il HAXOXKIACHUS HAWJIY4IlEero PEUICHUs B
NPUKIAIHBIX 3aJavax, g ONpPEACIICHUS CKOPOCTH MpoLecca, 3aJaHHOTO
bopmyIoit umu rpapuKom.

[lepBoobOpasnas. Tabmuma nepBooOpa3HbIX.

WNurerpan, ero reomerpudeckuii W (Quanyeckuili cMmbIci. Boruucienue
uHTerpana no gopmyne Hetorona—JleliOHuna.

IHJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOTOo mpeaMera «MaTemaTHKa» JODKHO 00ecIeuynBaTh
JOCTIDKCHHE Ha YPOBHE CpPEIHEro oOImero oOpa3oBaHHUS — CICAYIOIIHMX
JUYHOCTHBIX, METAIPEIMETHBIX M MTPEJIMETHBIX 00pPa30BaTEIbHBIX PE3y/IbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOTPAMMbl Y4EOHOTO IpeaMeTa
«MaremaTnka» XapakTepu3yrTCs:

I'paxxnanckoe BOCIUTaHUE:

c(hOPMUPOBAHHOCTBHIO TPAXJAAHCKOW TMO3UIMU  OOYydYaromerocs: Kak
AKTUBHOT'O W OTBETCTBEHHOT'O 4WI€HA POCCUMCKOTO OOIECTBA, MPEACTaBICHUEM
0 MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPOIEAYp TPaKIAaHCKOTO oOImecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHUEM B3aUMOAECHUCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TatprnoTnueckoe BOCIMTAHKE:

c(hOPMHUPOBAHHOCTBIO  POCCHUHCKOM  TI'pakKTaHCKOW  WJICHTHUYHOCTH,
YBAXKEHUS K MPOLIJIOMY U HACTOSIIEMY POCCUMCKON MaT€MaTUKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXEHHUSAM POCCUUCKUX MATEMATUKOB W POCCHUUCKOMU
MAaTE€MaTH4YE€CKOM IIKOJIbI, K HCMOJIb30BAaHUIO JTUX JIOCTHXKEHUU B JIPYTUX
HayKax, TEXHOJIOTHUSX, chepax IKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUSL:

OCO3HaHUEM IIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, J3THUYECKOTO IIOBEJICHMUS,
CBSI3AHHOTO C MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHXKEHWW HAyKhd W



JCATCIIBHOCThIO yUEHOTO; OCO3HAHWEM JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOMYHBOTO OyIyIIETO.

DCcTeTH4eCcKOe BOCTIMTAHNUE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKJIFOYAs 3CTETHKY MaTeMaTHUECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHUH, pacCyXJIeHU;
BOCHPUMMYHMBOCTBIO K MAaT€MaTHYECKHUM AaCIEKTaM pPa3jIndHbIX BUIOB
HCKYCCTBa.

duznyeckoe BOCUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHUSI TPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 3I0pOBOro W 0Oe3omacHOro oOpas3a KHU3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0POBBIO (30pOBOE MHUTAaHHE, COATAHCUPOBAHHBIN
PEXKUM 3aHITHIN U OTIbIXA, PETyJIsipHas pu3nuecKkasi akTUBHOCTD); (PU3NYECKOTO
COBEPIIIEHCTBOBAHMS, npu 3aHIATHIX CIIOPTUBHO-03/I0POBUTEIHHOM
JESITeIbHOCTBIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPY/IOTIOOMS; HHTEPECOM K
paznuyHbiM  chepaM  TPo(ecCHOHATbHON  ACSITENBHOCTH, CBS3aHHBIM C
MaTEMaTUKOU U €€ MPUIIOKEHUSIMH, YMEHUEM COBEpIIAaTh OCO3HAHHBIA BHIOOD
Oynymieit mpodeccun M peasu3oBBIBAaTh COOCTBEHHBIE >KU3HCHHBIC IUJIaHBI,
FOTOBHOCTBIO U CIIOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTUYECKOM HapaBJIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECCKON KYJIbTYpPhl, TOHUMAHUEM BITHSHUS
COIMATBHO-DKOHOMHYECKUX  TPOIECCOB HAa  COCTOSIHHE TPUPOJHON W
COIMAIBHOM CpEeJbl, OCO3HAHUEM TJI00ATBHOTO XapakTepa HKOIOTHYECKUX
npoOsieM; OpHUEHTAalMe Ha TPUMEHEHHWE MAaTeMAaTUYeCKUX 3HaHUW JUIs
perieHus 3a1a4d B 00J1aCTH OKPY’KAIOIICH Cpenbl, TIIaHUPOBAHUS TOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCCACTBUH IS OKPYIKAOIIECH CPEIbI.

I{leHHOCTH HAYYHOTO TIO3HAHUS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33pPEHUS, COOTBETCTBYIOLLETO
COBPEMEHHOMY YypPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOW MPaKTUKH,
MMOHUMaHUEM MAaTeMaTHYEeCKOW HAYKH KaK c(hephbl 4eTOBEYCCKOM ACATCITLHOCTH,
ATAmoB €¢ Pa3BUTHUS W 3HAYMMOCTH IS PA3BUTHS ITUBHIM3AIMH; OBJIAICHUEM
S3BIKOM MATEMATHUKH M MaTEeMaTHYECKOW KyJIbTypOW KaK CPEJACTBOM TO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBISITh TPOSKTHYIO U  HCCIEOBATEIBCKYIO
NeSTeTLHOCTh UHMBUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI



MeranpeaMeTHble pe3yiabTaThl OCBOSHHUS MPOTPAMMBI y4eOHOTO MTpeaAMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0eUCmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuueepcanvuvie nosnasamenvhuvle Oelicmeus, 0Oecnedusarom
Gdopmuposarue 6a308vbIX KOSHUMUBHBIX NPOYECco8 00yuarouuxcsa (oceoeHue
Memoo08 NO3HAHUS — OKpyxcaowe20 Mupa;, NpUMEHEeHUe  J0SUYECKUX,
uccne0o8amenbCKux onepayutl, yMeHuti pabomams ¢ ungopmayueti).

bazoBrkie nornueckue AEeUCTBUS:

e BBIBISTH U XapaKTepu30BaTh CYILIECTBEHHbBIE PU3HAKH
MaTEMaTUYECKUX OOBEKTOB, MOHITHI, OTHOIICHUNA MEXAY MOHSATUSIMU;
dbopMynHpoOBaTH OTIpeICIICHUS MTOHSTHH; yCTaHaBJINBAThH
CYIIIECTBEHHBINM MPU3HAK KJIacCU(UKAIIMK, OCHOBAHUS ISl 0000IIEHUS
Y CpaBHEHUS, KpUTEPHUH MPOBOANMOTO aHAJIN3a,;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MPEOOPA3OBBIBATH CYKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, €UHUYHBIC, YACTHBIE U OOIIUE;
YCJIOBHBIE;

e BBIBISITh MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aWMMOCBSI3U U
npoTUBOpeursi B (pakTax, JAHHBIX, HAONIOJACHUSX U YTBEPKICHUSX;
npenjiaraTh ~ KpUTEPUU  JUJIST  BBIABJICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNIL;

e JIeJIaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTWKH, TEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e TMPOBOJAUTH  CAMOCTOSITEJIBHO  JIOKA3aTeJIhCTBA  MATEMAaTHYECKUX
yTBEpXKJeHU  (TpsiMble U OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAITHIO, NPUBOJUTh  TPUMEPl M KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIC CYXK/ICHUS U BHIBOJIBI;

e BBIOMpaTh CHOCOO perieHus: yuyeOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpATh HambOoJee MOAXOMAINIMA C Yy4ETOM
CaMOCTOSTENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBbie nccmenoBaTebCKUE ACHCTBUS:

e HCMOJB30BaTh BOMPOCHI KAaK  HCCICAOBATCIBCKUH  MHCTPYMEHT
MOo3HaHUs;, (HOPMYITUPOBATH BOIPOCH], (PUKCHUPYIOIIKE MPOTUBOPEUHE,
po0JemMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMUPOBATH TUTIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UINIO, MHCHHUC;

e TMPOBOJWTH  CAaMOCTOSTEIBHO  CIUIAHUPOBAHHBIM  DKCIICPUMEHT,
UCCJIEIOBAHUE MO YCTAaHOBJICHUID OCOOEHHOCTEH MaTeMaTUYecKOro



00bEKTa, SBIEHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00bEKTaMH, SIBICHUAMHU, IPOLIECCAMU;

CaMOCTOATENbHO  (popMylHpoBaTh OO0OOIIEHUST U BBIBOABI IO
pe3yibTaTaMm MPOBEAEHHOTO HAOIIOJEHUS, UCCIEIOBAaHUS, OLIEHUBATDH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATh BO3MOKHOE PA3BUTHE MPOIECCA, a TAKKE BBIIBUTATh
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nundopmarueii:

BBISIBIISITH Je(UUIUTH HTHGOPMALIMH, TAHHBIX, HEOOXOAUMBIX JJI1 OTBETA
Ha BOIIPOC U ISl pEUICHUS 3a]1a4u;

BBIOMpAaTh MH(POpPMAIUIO W3 HCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CHUCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MPEICTABICHHUS,
CTPYKTypHUpOBaTh HWH(OpMAILIMIO, TPEJACTABIAThL €€ B Pa3IMYHBIX
(opMax, MILTIOCTPUPOBATH TpaUUECKH;

OLICHMBATh  HAA&KHOCTh ~ MHPOPMALMU MO  CaMOCTOSITEIIBHO
c(hOpMyYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie KOMMYyHUKamueHble Oelicmeus, 00ecnedusaon
CHOPMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00YVUAIOUWUXCAL.
O6muieHue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJIEHUS B COOTBETCTBUH C
YCIOBUSIMU M LIEJSIMU OOUIEHMS; SICHO, TOYHO, TPAaMOTHO BBIPaXXaTb
CBOIO TOYKY 3pEHHSl B YCTHBIX U IHCBMEHHBIX TEKCTaX, JaBaThb
MOSICHEHUS TI0 XOJy PELICHMs 3a/1aud, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3ynbTar;

B X0 OOCYXIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMoi
TEMBI, TPOOJIEMBI, pelIaeMOoi 3a/1aul, BbICKA3bIBAaTh UJIEH, HAICJICHHBIE
Ha TOWUCK pEUIEHUS; COIMOCTAaBISATh CBOM CYXKACHHS C CYXKICHUAMH
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYyXUBATh pa3IMyu€ U CXOACTBO
MO3ULIMIA; B KOPPEKTHOU (popme (popMynHpoBaTh pa3HOTIACUsl, CBOU
BO3PaXXCHUS;

OPEICTaBISITh  pe3yJbTaThl  PELIEHUS  3a/Jayd, SKCIEPUMEHTA,
UCCJIEIOBaHMs, TMPOEKTa; CaMOCTOSATENbHO  BBIOMpaTh  (opmar
BBICTYIJIEHUS C Y4Y€TOM 3aJady TMpe3eHTaluh U OCOOEHHOCTEU
ayJTUTOPHH.

CoTpyAHUYECTBO:

IIOHMMAaTh UM  WCHOJIb30BAaThb  IPEMMYLIECTBA  KOMAHIHOM U
UHAMBUIYaTbHON paOOThl MPU PELICHUH y4eOHBIX 3a/ay; MPUHUMATh
LHEJb COBMECTHOM  JI€ATENBHOCTH, IUIAHHUPOBATh  OPraHU3ALUIO



3)

COBMECTHOUM paboThl, pachpenensiTh BUABI padOT, JOTOBAPUBATHCA,
o0CyXJaTh TMpolecc U pe3ylbTaT paboThl; 00001IaTh MHEHHS
HECKOJIBKHX JTFO/ICH;
y4acTBOBaTh B TPYIIOBBIX ¢dopmax paboTel (00CykaeHus, 0OMEeH
MHEHUH, «MO3TOBBIC INTYPMbD» K WHBIC), BBINIOJHATH CBOIO YacTh
paboThl W KOOPAWHUPOBATH CBOW JCUCTBUS C JPYTUMHU WICHAMH
KOMaH/Ibl; OIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MPOJYKT IO
KpUTEPHUsIM, CHOPMYITNPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.
Vuusepcanonvie  pecynamuenvie  Oeticmsus,  obecneyugarom

Gopmuposarue cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
Camoopranuzanus:

COCTaBJIATh IIJIaH, aJITOPUTM PpPCHICHUA 3aaaydu, BI)I6I/IpaTI> cIroco0

pelIeHuss ¢ y4€TOM HUMEIOUIMXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUPOBaTh W KOPPEKTHPOBATh BApHUAHTHI PEUIEHUH € YYETOM HOBOM
nH(popmanuu.

CaMOKOHTPOJIB:

BJA/IeTh HaBbIKAMHU I103HABATEIbHOW pEQIIEKCUM KaK OCO3HaHUS
COBEpPIIAEMBIX  JICUCTBUH W  MBICIHATEIBHBIX  MPOLECCOB, HX
pE3yJbTaTOB; BIAJNETh CIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJIS
IIpoLECcca U pe3yJibTaTa pEeUICHUs] MATeMaTHYECKON 3a1a4H;

OPENBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPH pPELICHUU
3a/1a4yd, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
OOCTOSITENILCTB,  JIaHHBIX, HAWJEHHBIX  OHIMOOK,  BBISIBICHHBIX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH
IPUYMHBI JOCTHKEHUS WM HEJOCTHIKEHHUSI pE3YyJIbTaTOB AEATEIBHOCTH,
HaXOJMUTh OIIUOKY, aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

OcBoenue y4yeOHOTO Kypca «Airebpa MW Hayajga MaTEeMaTUYECKOTO
aHajnM3a» Ha YPOBHE cpeaHero oOiiero oOpa3zoBaHMs JIOHKHO 00eCTeYrBaTh
JOCTI)KEHUE CIEAYIONINUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KUIIACC

Yucjaa v BLIYUCJICHUA
OnepupoBaTh MOHATUSMHU: PAlMOHATBLHOE W JIEMCTBUTEIBLHOE YHCIIO,

OOBIKHOBEHHASI U IECATUYHAS APOOb, MPOLEHTHI.



Boimonusate  apudmeTHueckue — omnepanud ¢ paloOHaJbHBIMU U
NEHUCTBUTEIBLHBIMHU YHACIAMU.

BoinonHATe  nOpUOMMKEHHBIE — BBIYMCIICHUSA,  UCIOJB3YsS  IIpaBUIIA
OKPYIVICHMS, 1€J1aTh IPUKUIKY U OLIEHKY pe3ysbTaTa BBIYUCICHUN.

OnepupoBaTh NOHATHSAMU: CTENEHb C LENBIM IOKAa3aTeseM; CTaHAapTHas
dopMa 3amucu JACMCTBUTENBHOTO 4YHCIA, KOPEHb HATYypajJbHOW CTENCHH,
UCIOJb30BaTh MOAXOAALLYI0 (OpMY 3amUCH JEHCTBUTENBHBIX YHUCEN s
pEeLICHUS NPAKTUYECKUX 3a7a4 U ITPEACTABICHUS TaHHBIX.

OnepupoBarh NOHATUAMHU: CHHYC, KOCHHYC M TaHI'€HC IIPOU3BOJIBHOIO
yIia; HCHOJb30BaTh 3alKMCh IPOM3BOJIBHOIO yrja 4Yepe3 oOpaTHbIE
TPUTOHOMETpHUECKHUE QYHKIIUU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh MOHATUSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palMoOHaNIbHOE, MppaLMOHATIBHOE YpaBHEHHUE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHUE;

BrInonHsaTh IpeoOdpa3zoBaHus TPUTOHOMETPUUYECKUX BBIPAXKEHUI U pelaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BoinonHsATe npeobpazoBaHus LENbIX, pallMOHAIbHBIX U UPPALMOHAIBHBIX
BBIDQKEHU M pemarb OCHOBHBIE THUIBl LEIbIX, pPAaLHOHAIBHBIX U
MPPALMOHATIBHBIX YPAaBHEHUIN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS W HEPABEHCTBA Ui PELICHHS MaTEMaTUYECKUX
3a]1a4 U 3a]1a4 U3 pa3IMyuHbIX 00JacTel HayKu U pealbHOM JKU3HHU.

MonenpoBaTh peaibHble CHTyallMM Ha $S3bIKE aireOpbl, COCTABIATH
BBIPAKECHHUSI, YPAaBHEHHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJaud, MCCIEIOBATh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DOyHKUUM U TpaduKku

OnepupoBarh MOHATUAMU: (PYHKIUS, CHOCOOBI 3amaHus (DyHKIUH,
00JIaCTh ONpeAesieHuss U MHOXECTBO 3HaueHW (QyHKUMH, rpaduK (QyHKIHH,
B3aMMHO OOpaTHBIC (PYHKIIUH.

OnepupoBath TNOHATHUSAMHU: YETHOCTh M HEUYETHOCTh (YHKLUMH, HYIU
(YHKIIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Ncnonb3oBathk rpaduky GyHKIMM 715 pellIeHUs YpaBHEHUH.

Crpouth ¥ uMTaTh TpaQUKA JHUHEHHOW (YHKUHUH, KBaJpaTUYHOU
(GYHKUMU, CTENEHHON (PYHKIIUHU C LEIbIM [TOKa3aTeJIeM.

Ucnonb3oBath rpaduku (QyHKUMH A7 HMCCIEAOBAHUS IPOLIECCOB U
3aBHCHMOCTEH MpHU pPEeLIeHUH 331a4 U3 JPYTUX YUEOHBIX MPEIMETOB U peaTbHON
’KU3HU; BbIpaXxaTh POpMyIaMH 3aBUCUMOCTH MEXIY BEIMUYUHAMM.

Havana mareMaTH4ecKoro aHajausa



OnepupoBaTh MOHATUSMU: TOCIEIOBATENbHOCTb, apudmernyeckas u
reOMETpUYECKas MPOrpeECCU.

OnepupoBaTh NOHATHUAMU: OECKOHEYHO YOBIBAIOIIAs TI'€OMETpUYECKas
porpeccusi, cymma 0€CKOHEYHO yOBbIBaIOIIEH reOMETPUUECKON IPOrPECCHH.

3amaBaTh NOCIEAOBATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIEAOBATEIBHOCTEM M NPOrPECCUM IS
pELICHUS peaNIbHBIX 3a/1a4 NIPUKJIAJHOIO XapaKrepa.

MHosKecTBa M JIOTHKA

OnepupoBath NOHATUAMH: MHOXKECTBO, OIIEpaLlMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBI —ammapar Juisl  ONHCAaHUs
pEaIbHBIX MPOIECCOB W SIBICHHUM, MPU pEIICHUH 3a7ad U3 JPYTUX Y4eOHBIX
IPEIMETOB.

OnepupoBarh  NOHATUSIMU:  ONPENEICHUE, TEOpema,  CIEACTBHE,
J0Ka3aTeNbCTRO.

11 KITACC

Yuciia v BIYMCICHUSA

OnepupoBaTh NOHATHAMU: HATYpPAJIbHOE, LEJIOE YHCIIO; HCIIOIb30BaTh
IPU3HAKA JEIUMOCTH LEIbIX YMCEN, pPAa3JIoKEHUE YHUCIa Ha IPOCTHIC
MHOKHTEIIN JJIS1 PELICHUS 3a4a4.

OrneprpoBaTh MOHATUEM: CTEIIEHD C PALTMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh NOHATUAMU: JIOTapU(PM YHCIIa, TIECATUYHBIE U HATypaJbHbIC
norapu@Msl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh cBOICTBAa CTENEHU ISl MPeoOpa3oBaHUSl BBIPAKECHMI;
ONEPUPOBATh MOHIATUSAMMU: MOKA3ATENbHOE YPABHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoinonHATe npeoOpa3oBaHMsl BBIPAXKEHHUH, COAEpKAIIUX JIOTapU(PMBbL;
ONEpUpPOBaTh MOHATHUAMHU: JIOTApUPMHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE THUIIbI JJOrapU(PMUYECKUX YPABHEHHUI U HEPABEHCTB.

HaxoauTe pemenus npocTenmmx TPUrOHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTh NOHATUAMU: CUCTEMA JUHENHBIX YPABHEHUN U €€ PEILICHNUE;
HCIIOJB30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUW UIA PELICHUS NPAKTUYECKUX
3azad4.

Haxomute  pemieHnss  NPOCTEUIIMX  CUCTEM U COBOKYIIHOCTEH
PalMOHAJIBHBIX YPABHEHNU U HEPABEHCTB.



MonenupoBaTh peaibHbIE CHTyalldd Ha S3bIKE ajreOpbl, COCTABIATH
BBIDQ)KCHMSI, YPABHEHUWS, HEPABEHCTBA M CHUCTEMBI II0 YCJIOBHUIO 3a/layH,
UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allliapara ajareopsl.

DOyHKUUM U TpapuKku

OnepupoBaTh TOHATUSAMHU: TMepUOAWYECKas (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH ()YHKIIMH, TOYKH OKCTpeMyma (GYHKIUH, HauOosblIee U
HauMEHbIllee 3HAUeHUs (YHKIMUM HAa IPOMEXKYTKE; HCIOJB30BaTh MX IS
UCCIIeJOBaHUs (PYHKIINH, 3aJaHHON TpaduKOM.

OnepupoBaTh NOHATUSAMU: TPaPUKU ITOKA3ATEIBHON, JOrapuPMUUECKON U
TPUTOHOMETPHUECKUX (PYHKIIHI; HU300pakaTh UX Ha KOOPAUHATHON TUIOCKOCTU
Y UCIOJIB30BATh JJIS PELICHHS YPAaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH Tpa@UKu  JTUHEHHBIX
YPaBHEHUI M MCIOJB30BATh UX JJI PELICHUS] CUCTEMBI JIMHEHHBIX YPABHEHUM.

Ucnonb3oBath rpadukyd (QyHKUUNA [J8 HCCIEIOBAHUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX yYE€OHBIX TUCIHUIUIMH.

Havana mareMaTH4ecKoro aHajausa

OnepupoBaTh MOHATUSIMHU: HENpepbiBHas  (QYHKIUS; [POU3BOJHAS
(YHKIIMH; UCIIOJIb30BAaTh F'€OMETPUUECKUI U PU3NUECKUIN CMBICI MPOU3BOAHON
JUTSL pelieHus 3a/1ay.

Haxonuth  mpoOW3BOAHBIE  3JIEMEHTAapHBIX  (DYHKIMH,  BBIYUCIATH
IPOU3BOJAHBIE CYMMBI, IPOU3BEACHHUSI, YACTHOTO (DYHKIIHI.

Hcnonp30BaTh NPOM3BOAHYIO  JUIsl  UCCENOBaHUS  (PyHKIMHM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATH PE3YJIbTATHl HCCIEIOBAHUS K
MIOCTPOCHUIO TPaUKOB.

Hcnonb3oBaTh MPOU3BOAHYIO JJIsi HAXOXKIEHUS HAWIYYIIEro PEIICHUs B
OPUKJIAJHBIX, B TOM YUCIIE COLMAIbHO-3KOHOMUYECKHX, 3aa4ax.

OnepupoBaTh TOHATUAMU: TiepBoOOpa3Hasi M UHTErpayl; IOHHUMATh
reOMETPUYECKUN U (PU3NYECKUN CMBICI UHTETpaIa.

Haxonuts mnepBooOpa3Hble 3IEMEHTapHbIX  (PYHKUUN;  BBIYUCIATH
uHTerpan no gopmyne Herotona—Jlelonuna.

Pemate npukiiagHele 3a/1a4, B TOM YHCJIE COUUAIBHO-3KOHOMHYECKOTO U

(pu3nyecKkoro xapakrepa, CpeAcTBaMi MaTeEMaTHYECKOTO aHaAIM3a.
TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KoanuectBo DJIEKTPOHHBIE
Ne HanmeHoBaHMe pa3jeioB U TeM 4acoB (uudposbie)
n/n | mporpaMMmsl o0pa3oBaTte/ibHbIE
Bcero
pecypcsbl




MHoOXkecTBa PALlMOHAIIBHBIX U
JEHUCTBUTENBHBIX YHCEI.
PannonanbpHble ypaBHEHUS U
HEpaBEHCTBA

14

@Oynkiun u rpadguku. CTeneHs ¢
LEJIBIM T10Ka3aTeIeM

Apudmerndeckuii KOpeHb N—oit
creneHu. MppannoHanpHble ypaBHEHUS
Y HEpaBEHCTBA

DopMyiibl

TpUroHoMeTpuu. Tpuronomerpuyeckue
YpaBHEHUS

18

22

[TocmenoBaTeIbHOCTH U MPOTPECCHH
[ToBTOpeHME, 0000MIIECHNE,
CHUCTEMaTHU3AIUs 3HAHHH

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

11 KJIACC

68

KoanuectBo
No HaumeHoBaHue pa3iejioB 1 | 4acoB

n/n TeM NPOrpaMMsbl
Bcero

CrerneHsb ¢ pallnOHAIBHBIM
nokasaresneM. [lokazarenbHas
¢ynkuus. [TokazarenbHble
YpaBHEHMsI U HEpaBEHCTBA

12

DJIEeKTPOHHbIE
(uugposbIe)

oOpa3oBaTesibHbIE

pecypchl

Jlorapudmuueckas GyHKIHS.
Jlorapudgmuueckue 12
YpaBHEHMsI U HEpaBEHCTBA

Tpuronomerpuueckue

(GYHKIMH U UX TpaQUKH. 9
Tpuronomerpuueckue

HEPABEHCTBA

IIpousBoanas. [Ipumenenue 24
MIPOU3BOTHOM

WHrerpan u ero npuMeHeHus 9
CucreMbl ypaBHEHUN 12
Harypanbnble u nensle yncia 6
[ToBTOpenwue, 0600MIIEHNE, 18

cUcTeMaTHu3anus 3HaHUHU



OBIIEE KOJIMYECTBO YACOB

102
I10 ITPOIT'PAMME 0




