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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMmma yueOHOro Kypca «Anredpa v Hadajla MaTeMaTUYECKOTO
aHanau3a» 0a3oBOro ypoBHs st oOydaronuxcsi 10 —11 kmaccoB pa3zpabotaHa Ha
ocHOBe DeiepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTENBHOTO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHus, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIbSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHWIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanms. Peanmm3zaiusi mporpaMMbl OOECIIEUMBAET OBJIAJACHHUE KIFOUEBBIMU
KOMITETEHIIUSMH, COCTaBIISIOIMIUMH OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPBIBHOTO
oOpa3oBaHuUs, 1IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yYarOIIMXCA.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hauana MareMaTHYECKOrO aHAIM3a» SIBIISIETCS OJAHUM U3
HauOoJiee 3HAYMMBIX B MPOrpaMMe CTapilieid IIKOJbI, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH oOOecreYrMBaeT HHCTPYMEHTAJIbHYIO 0a3y IS H3y4YeHUs BCEX
€CTEeCTBEHHO-HAYUHBIX KYpPCOB, a C JPYrol CTOPOHBI, POPMHUPYET JOTUYECKOE U
a0CTpaKTHOE MBIIUICHUE YYalllUXCSd Ha YPOBHE, HEOOXOJIUMOM JiJii OCBOCHUSI
KypcoB HMHGOPMATHKH, OOIECTBO3HAHMS, HCTOPUHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydYallluecsl OBJIaJIEBAIOT YHHMBEPCAJIBHBIM SI3IKOM COBPEMEHHOMN
HAyKH, KOoTopasi GOpMyJIUpyeT CBOU JOCTUXKEHHUS B MaTeMaTHUECKoi popme.

Kypc anrebpsl 1 Hayasl MaTEMaTUYECKOTO aHAIN3a 3aKJIabIBAET OCHOBY JJIs
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHHUMaHUS
OCHOBHBIX TCHJICHIINA OSKOHOMUKH W OOIIECTBEHHOW KU3HU, TO3BOJISICT
OPUEHTHUPOBATHCS B COBPEMEHHBIX NU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIajeHUE
a0CTpPaKTHBIMU M JIOTMYECKH CTPOTUMHM MATEMAaTHUUYECKUMHU KOHCTPYKIHUSIMHU
pa3BUBACT YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPIKJEHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3AlUI0, a0CTparupoBaHue u
aHaJoTuo, PopMHUpPYET KPEaTUBHOE U KPUTHUUECKOE MBIIUICHHE. B x0/1e n3yueHus
anreOpbl W Hadajdl MaTEMaTHYECKOTO aHaiu3a B CTaplled IIKoJIe ydalluecs
MOJIy4alOT HOBBIM OMNBIT pEHICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIHHOTO
MNOCTPOCHHSI MAaTEMATHYECKUX MOJENEH peallbHbIX CUTyallud U HHTEPIPETALNU
MOJYYECHHBIX  PEIICHHWH, 3HAKOMSITCA C  OpUMEpPaMU  MaTeMaTHYEeCKHUX
3aKOHOMEpPHOCTEH B MPHUPOJE, HAYKE U B MCKYCCTBE, C BBLIAIOIIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

Kypc oOnamaer 3HAUUTENbHBIM BOCIHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBII
peanusyercsl Kak depe3 y4eOHbIM Marepual, CrnocoOCTBYIOMIMI (OpMHUPOBAHUIO
HAay4yHOTO MHPOBO33pEHHMS, TaK U uepe3 crnenuduky ydeOHOU AesiTeIbHOCTH,
TpeOyrolei CaMOCTOATEIbHOCTH, aAKKypaTHOCTH, MPOIOTKUTETHLHON
KOHIICHTPAI[M BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYUYCHHBINA pe3yJIbTar.

B ocHoBe Meroaumku oOyueHusi anredOpe W HavajlaM MaTeMaTHYECKOro
aHaJIK3a JISKUT JEATEIbHOCTHBIN IPUHIIUIT 00YUYEHUSI.



Crpykrypa Kypca «AnreOpa 1 Hadajga MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIIEAYIOIIME COAEPKATEIBHO-METOANYECKUE JUHUU: «Uucna W BBIYUCIECHUNY,
«Dynkiuu  u - rpadukm», «YpaBHeHMssT U HepaBeHCTBa», «Hauama
MaTeMaTU4YEeCKOro aHanusa», «MHo)kecTBa H  JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YalOTCA Ha MPOTSKEHUHM JIBYX JIET
oOy4eHHs B CTaplliel IIKOJIe, €CTECTBEHHO IOMOIHSS APYT APYra U MOCTENEHHO
HachI[asiCh HOBBIMH TeMaMHU M pasaenaMu. JlaHHBII Kypc  ABISETCA
UHTETPATUBHBIM, TOCKOJBKY OOBEAMHSIET B cebe cojiep’KaHue HECKOIbKUX
MaTeMaTUYECKUX JUCLUUIUIMH: anredpa, TPUrOHOMETPHsl, MaTeMaTUUYECKUI aHaJu3,
Teopusi MHOkecTB U Ap. [lo Mepe Toro kak ywamiuecs OBJaJeBalOT BCE Ooee
IIMPOKUM MaTE€MaTHYECKUM alllapaTtoM, y HUX IOCJIE0BATEIbHO (HOpMUpPYETCS U
COBEPLICHCTBYETCS YMEHUE CTPOUTb MATEMATHUYECKYyI0 MOJEIb peaJbHOU
CUTYyalluM, NPUMEHATh 3HAHUSA, IOJyYEHHbIE B Kypce «Airedpa W Hayana
MaTEMaTHYECKOTO aHaIN3a», JUIsl PEHICHUs] CaMOCTOSTENIbHO C(HOPMYINPOBAHHON
MaTeMaTUYECKON 3a7a4M, a 3aT€M UHTEPIPETUPOBATH MOJYYEHHBIN PE3yNbTAaT.

ConepxkaTenbHO-METOANYECKAsA JTUHUA «YHCIIa M BBIYMCIIECHUS» 3aBEPIIACT
(opMHpOBaHNHE HABBIKOB MCIOJb30BAHUS ACHCTBUTENBHBIX YHCEI, KOTOPOE ObLIO
HAayaTO B OCHOBHOW IIKoje. B crapmeil mkone oco0oe BHUMaHUE YAENSIETCS
(OpPMHUPOBAHUIO TPOYHBIX BBIYMCIUTENBHBIX HABBIKOB, BKJIIOYAIOIIMX B ceOd
UCIIOJIb30BaHUE pPa3IUYHbIX (OpM 3amucu JEHCTBUTEIBHOTO 4YHCIA, YMEHHE
PAalMOHAIIBHO BBINOJNHATh JCHCTBUS C HHUMH, JEJaTh NPUKUAKY, OLICHUBATh
pesynpraT. OOyyaromuecs NOIY4YalOT HAaBBIKU NPUOIMKEHHBIX BBIUMCICHUH,
BBITIOJIHEHUSI JIEUCTBUM C 4YHUCJIaMH, 3alMCaHHBIMU B CTaHAapTHOW (dopwme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKCHUM.

JIuHna «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCs Ha NPOTSIKEHUM BCETO
oOyueHusi B CTaplield IIKOJEe, IOCKOJIbKY B KaKJIOM paselie MporpaMMbl
MPEyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3anad. OOydarommecs OBIIAJEBAIOT
Pa3IMYHBIMA METOAAMHU PEIICHHs] LENbIX, PAlMOHAIBHBIX, HPPalUOHAIbHBIX,
MOKa3aTeNIbHbIX, JIOTApU(PMUUECKUX W  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [lomydeHHble yMEHUS HCTIOB3YOTCA P UCCIIETOBAHUI
(GyHKLIMIA C TOMOIIBIO MPOU3BOJHOM, PEIIeHUH MPUKIAJHBIX 3aJa4 M 3a/ay Ha
HaXOXJEHUE HauOOJIbIIMX W HaUMEHbIIMX 3HaueHu ¢GyHkuuu. JlaHHas
coJepKaTesibHas JIMHUS BKIIOYaeT B ce0s Takxke (OPMUPOBAHHUE YMEHHI
BBIMOJIHATH pacu€Tel Mo QopMmyiaM, NpeoOpa3oBaHMs LETbIX, pPAlUOHAJIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUH,
COJIEpKaIllMX CTENEeHUu U Jiorapudmel. bmaronaps m3ydeHuro anredpandeckoro
Marepuaja  IMPOMCXOAWUT  JaJbHEWIIEeEe  pa3BUTHUE  AITOPUTMHUYECKOTO U
aOCTPaKTHOTO MBILIUICHUS YYalluxcs, (OPMUPYIOTCS HAaBBIKU JETyKTHBHBIX
paccyxaeHuid, paboOTl ¢  CHMBOJBHBIMH  (QopMamH,  MPEICTABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Airedpa
npemyaraer A(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PpELIEHUs MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a1a4, HATJSIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.



ConepxarenbHO-MeTOAMYECKass JIMHUS «DYHKIUU © TpaduKu» TECHO
MepeIyIeTaeTCs C APYruMHU JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33JaET
IIOCJIEA0BATENBHOCTD WU3YYECHHUS MaTepuraa. N3yuenue CTEIEHHOM,
MOKa3aTesIbHOM, JTIOrapu()MUUECKON U TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB
U rpaMKOB, UCHOJb30BaHUE (DYHKIMI JUIsl pElIeHUs 3a/ad U3 JIPYTrux y4eOHbIX
MIPEAMETOB U PEATLHOM KU3HU TECHO CBA3AHO KAaK C MATEMATHYECKUM AHAIHU30M,
TaKk M C pEIIeHHWEeM YpaBHEHUU U HepaBeHCTB. [Ipum 3TOM OosblllOE BHUMaHUE
yaensiercs (GOpMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sIUYHBIMU BEJIMYMHAMH, MCCIEIOBATh TMOJYyUYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TON coJep)KaTebHON JIMHUM HaleJeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, I[O3BOJIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMHU B
paznu4HOl (GopMe: aHATUTHYECKOW, Tpaduueckord M ciaoBecHOM. Ero msyuenue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHATIOTHH.

CopepxarenpHas JuHHS «Havama mMaTeMaTHYeCKOTrO aHalld3a» IO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHX, TaK U NPHUKIAJHBIX 33]1a4,
JOCTYIHBIX 00YyYarolUMCs, Y KOTOPBIX MOSBISETCS BO3MOYKHOCTh MCCIIEIOBATh U
cTpouth Tpaduku (QYHKIUN, ONpeAessiTh HUX HauOOJbIINE U HAUMEHBIIIHE
3HAUEHHUA, BBIYUCISATH IUIOMAAU (PUryp U oObEMBI TEl, HaXOAUTb CKOPOCTH H
yCKOpeHus TmporueccoB. JlaHHas conepkaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MaTEMAaTHYECKUX MOJIEJIEH pEAbHBIX CHUTYAIUH,
HAXOXKJICHUSl HAWJIy4YIlIer0 PEIIEHUs B MPUKIAIHBIX, B TOM YHUCJIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOI'O aHalln3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOTO, (OPMaTbHO-JIOTHYECKOTO M KPEaTUBHOTO
MBINUIEHUS, (OPMUPOBAHUIO YMEHMI pACIO3HABATh MPOSIBICHUS 3aKOHOB
MaTeMaTHKd B HayKe, TEXHUKE U ucKyccTBe. OOydamomuecs y3HAIOT O
BBIIAIONIUXCS pe3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopeprxatenbHO-MeTOAMYECKas: TUHUS «MHOXKECTBa U JIOTMKa» B OCHOBHOM
MOCBSIIEHA  JJEMEHTAM  TEOPUM  MHOXKECTB. [€OpEeTHKO-MHOKECTBEHHBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMAaTHKU U Ipeaiarator
HauboJee YHUBEPCAIbHBIN S3bIK, O0ObEIUHSIONINI BCE pa3/iesibl MAaTEMAaTUKHU U €€
NPWIOKEHHM, OHM CBA3BIBAIOT Pa3HbIE MATEMATUYECKUE JUCLUHUILIMHBI B €IMHOE
nenoe. [TosToMy Ba)KHO HaTh BO3MOYKHOCTh IIKOJBHHUKY MOHMMAaThb TEOPETHKO-
MHOECTBEHHBIN S3bIK COBPEMEHHOW MaTEMaTHMKM M HCIOJIb30BaTh €ro s
BBIPAXKEHUS CBOMX MBICIICH.

B kxypce «Anrebpa W Hauajma MaTEMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT
TaKkK€ OCHOBbI ~MAaTEMaTHUYECKOTO MOJEIUPOBAHUSA, KOTOPbIE MPHU3BAHBI
chopMUPOBATH HABBIKW MTOCTPOCHUS MOJIENIEH PeaIbHbIX CUTYallUl, NCCIIETOBAHMS
TUX MOJEJIEH C MOMOIIbI0 amnmnapara anredpbl 1 MaTeMaTHUYECKOro aHajau3a U
MHTEPHPETALNUN TOJYYCHHBIX PEe3yabTaToB. Takue 3aaHusl BIUIETEHblI B Ka)KIbIA
U3 Pa3aeaoB MIPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUaJl Kypca IMIHUPOKO MCHOJIBb3YETCS
JUISL pelieHusl MpUKIaAHbIX 3a1a4d. [Ipu pelieHnn peanbHbIX MPAKTUYECKUX 3a]ad



ydaliecs: pa3BUBaOT HAONIOAATEIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONb30BaTh AHAIOTHIO, 0000IIaTh W KOHKPETU3HPOBAThH
npobiieMy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEILICHUS MPHUKIATHBIX
3a/lady OPraHM3yeTcsl B MPOLECCE M3YyYEHHs BCEX TeM Kypca «Anredpa u Havana
MAaTeMaTUYECKOr0 aHAIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B y4yeObHOM muiaHe Ha M3ydeHHE Kypca ajlreOpbl U HadaJl MaTeMaTHYECKOTro
aHaju3a Ha 0a30BOM YpOBHE OTBOAUTCS 2 yaca B Hejaento B 10 kimacce u 3 daca B
Henento B 11 kiacce, Bcero 3a Ba roja ooyuenus — 170 gacos.

COILEPKXAHUE YYEBHOI'O KYPCA

10 KJTACC

Yucsia ¥ BbIYMCICHUS

Paunonansabie uncna. OOBIKHOBEHHBIE M JECATHUYHBIE JPOOHU, MPOLIEHTHI,
OECKOHEUHbIE  MepuoAuYeckue aApodu. ApupMmeTHyecKkue  omepauud C
palMOHAIbHBIMU YMCJIaMU, TPeoOpa30BaHusl YUCIOBBIX BhIpakeHUH. [Ipumenenue
Apo0Oel U MPOLIEHTOB JUIsl PELIEHUS MPUKIAIHBIX 3a/1ad U3 pa3Iu4HbIX OTpaciei
3HAaHUU U pEajbHOM KU3HU.

HencTBuTenbHble  4YKciia. PanuoHanbHBIE YW UPPALMOHAIBHBIE YHUCIIA.
Apudmernueckue omnepanuud C JAeUCTBUTENbHBIMU uuciaamu. [IpubnmxéHHble
BBIYMCJICHUS, IPABWIA OKPYIVIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHUMN.

Cremmenp ¢ 1mensiM  mokazarenem. CranpmaptHas  Qopma  3amucu
JNeHCTBUTENBHOrO 4uciaa. Mcnonb3oBaHuWe MOAXOAAmEd  (QopMbl  3amucH
JNEUCTBUTENBHBIX YHMCEN Uil PELICHMsS INPAKTUYECKUX 3a1ad U TNPEICTABICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HaTypajibHOM  cremeHu. JleWctBus ¢
apu(pMETUYECKUMU KOPHSMU HAaTypaJIbHOM CTENEHHU.

CuHyC, KOCHHYC M TaHT€HC YUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAaHI€HC YMCIIOBOIO apryMeEHTa.

YpaBHeHus U HEPABEHCTBA

ToxnecTBa u TOXKAECTBEHHbIE MPe0Opa30BaHMUSL.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU M. OcHoOBHbIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

YpaBHEeHHE, KOpEHb YpaBHEHHMsA. HepaBeHCTBO, pelIEHHE HEpPaBEHCTBA.
Meton HHTEpPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHHUI 1 HEPABEHCTB.

Pemenne nppaiOHAIBHBIX YPABHEHUN Y HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUI0 MATEMAaTUYECKHUX 3a7a4 U
3aJlay U3 pa3auvHbIX 001acTel HAyKH U peaibHOM KU3HH.



DOyHKUMH U TPaPUKH

Oyukmus, crnocoObl 3amanus  ¢yHkiuu. [padux  Pyskmuu. Bzaumbo
oOpaTHbIe PYHKIIHH.

OOusacTp onpeneneHuss U MHOXKECTBO 3HaueHU ¢yHkuuu. Hynu QyHknum.
[IpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH.

CreneHHast pyHKIMS C HaTypaJIbHBIM M LIETBIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa v rpauK KOpHS 1-OU CTEIEHHU.

TpuronoMmerpuyeckass OKpPY>XHOCTb, ONPEIEICHUE TPUTOHOMETPUUYECKUX
(GyHKIMIA YUCIOBOIO apryMEeHTa.

Hauana MaTeMaTH4eCKOro aHaan3a

ITocnenoBaTenbHOCTH, CII0COOBI 3aJIaHUs MOCJIEI0BATEIILHOCTEH.
MOHOTOHHBIE OCIEA0BATEIBHOCTH.

Apudmernueckas U reomeTpuieckas nmporpeccuu. beckoneuno yObiBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMETPHUUECKON
nporpeccur. Gopmysna CIOXKHBIX NPOLEHTOB. lcnosib3oBaHue mporpeccuu uis
pELIeHUs pealibHbIX 3a/1a4 MPUKIAAHOIO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHOk€eCTBO, omepauuu Haja MHOXecTBamu. J(umarpammsl Oitnepa—BenHa.
[IpumMeHeHrne TeopeTUKO-MHOXKECTBEHHOIO armapaTta AJid OINUCAaHUSA pealbHBIX
IPOLIECCOB U SIBICHUH, TIPU PEIICHUH 3324 U3 IPYTUX YUYeOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.

11 KITACC

Yucnaa v BIYMCICHUSA

Harypanbnsbie u uenble yncina. [IpuzHaku 1e1MMOCTH LENIBIX YUCEIL.

CrteneHb ¢ pallMOHAIBLHBIM ToKa3zaTeaeM. CBOMCTBA CTEIICHM.

Jlorapudwm guncna. JleciTHaHbIC U HATYypaIbHBIC JTOTAPU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3zoBaHue BbIpaXXEHUI, COAEpKALUX JIOTapU(MBbI.

[IpeoOpazoBaHre BBIPAKEHUHN, COJAEPIKAIIUX CTEMEHH C PalMOHAIBHBIM
MTOKA3aTEJIEM.

[Tpumepsl TPUTOHOMETPUUECKHUX HEPABEHCTB.

ITokazarenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHUSI 1 HEPABEHCTBA.

CucTtembl TUHEWHBIX YpaBHEHUU. PerieHue npukiIagHbIX 33/1ad C MOMOUIBIO
CHUCTEMBI JIUHEUHBIX YPaBHECHUM.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHenne  ypaBHEHUW, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3a/lad M 3aJa4 M3 Pa3JIMYHbIX 00JIACTel HAYKH U peaibHOU
KU3HU.

DOyHKUMU U rPpaduKu



Oynkrus.  [lepuoamueckue  Qynkruu.  [IpomMexxyTku  MOHOTOHHOCTH
byHkun. MakcumMyMbl U1 MUHMMYMBI (QyHkiuu. HamOombinee u HauMmeHbIee
3HaYeHHe (PYHKIHUU HA TIPOMEKYTKE.

Tpuronomerpuyeckre GyHKIMH, UX CBOMNCTBA U TpadUKH.

[Toka3arenbHas u JorapupmMuyeckast PyHKIUU, UX CBOWCTBA U FPAPUKH.

Hcnonb3oBanue rpadukoB GyHKUUNA A7 pEUICHUS YpaBHEHUN W JIMHEWHBIX
CUCTEM.

Hcnonb3zoBanue rpapukoB GYHKUMA 78 HCCIAEAOBaHUS MPOIECCOB U
3aBHCHMOCTEM, KOTOpbI€ BO3ZHUKAIOT IPHU PELICHUU 33134 U3 JPYTHUX Y4eOHbIX
IPEIMETOB U PEAIbHON KU3HH.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable pyHKIIMU. MeTOI MHTEPBAJIOB JUIsl pEIICHHS HEPABEHCTB.

[IponsBonnas  ¢yukmuu. ['eomerpuueckuii. ©  (QHU3WYECKUH  CMBICT
MIPOU3BOJHOM.

[IpousBogubie  snemMeHTapHBIX  QyHKumMiA.  DopMynbl  HaXOXKIACHUS
MIPOU3BOJAHON CYMMBI, IPOU3BEIEHUS U YACTHOTO (PyHKLIUH.

[IpumeHeHue NMpou3BOAHON K MCCIEIOBAaHUIO (PYHKUUKA HA MOHOTOHHOCTHh U
skcTpeMyMbl. Haxoxxaenue HanOonbIIero 1 HaMMEHbILIEro 3HayeHus: QyHKIUKA Ha
OTpE3KE.

[IpumeHeHne NPOM3BOJHON [Jisi HAXOXKACHUS HAWIYyYIIero pelieHus B
NPUKJIAJHBIX 3aJadax, JUisl OIpENENeHUs CKOPOCTH IIpoLecca, 3aJaHHOro
dhopmyIion Uiu rpapuKoM.

[lepBooOpa3znas. Tabnuiia nepBooOpPa3HbIX.

Wurerpan, ero reomMeTpuueckuii u (U3MYECKUN CMBICI. Brruncnenue
uHTerpana no gopmyne Herorona—IJleitOnuia.

IINTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOro mpeamera «MareMaTtnka» JOKHO O00ECTIeunBaTh
JIOCTHKEHUE HAa YPOBHE CPETHEr0 O0IIEro 00pa3oBaHusl CAEAYIOUIUX JUYHOCTHBIX,
MeTaIpeMETHBIX M TIPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl y4eOHOTO IIpeaMeTa
«Maremartukay XapakTepu3ylTCs:

I'paxk1ancKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKITAHCKOMN MO3UIIMK 00YyYArOIIEToCss KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHUHUCKOrOo OOIIecTBa, NPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoIeAyp TpaxaaHCKOro oOmiecTtBa (BbIOOPHI, OMPOCHl W Tp.), YMEHUEM
B3aMMO/JICHCTBOBaTh C COIMAJIbHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
(YHKIUSIMHU 1 HA3HAUYCHHUEM.

[TatproTHyeckoe BOCITUTAHUE:



c(hOpMHUPOBAHHOCTHIO POCCUHCKOM TPaKTaHCKOW UIACHTUYHOCTH, YBAKCHHS K
MPOUUIOMY U HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, IIEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSM POCCUMCKUX MATEMATHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTHXKEHUN B JPYTrUX HayKaX, TEXHOJIOTUAX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHHUEM JTyXOBHBIX IIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHUS, OSTHUYECKOTO  IOBEJACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JICSITEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIaJIa B IOCTPOEHHE YCTOMYMBOTO OyAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a1ady, pEIIEHHH, pacCcyxICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM acleKTaM Pa3jIMyHbIX BUJOB UCKYCCTBA.

du3nUecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBbIO YMEHHUS TMPUMEHITh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e30macHoro odpasa >KU3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JI0POBbIO (3/10pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHSATUU U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUIX CIIOPTHUBHO-0370POBUTEIHHON
JESITEILHOCTBIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYJy, OCO3HAaHHWEM IIEHHOCTH TPYJIOIIO0US; MHTEPECOM K
pasnmuuHbIM  cepam  TPOdECCHOHAIBHOM — JIEITCIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BBIOOD
Oynymelr mpodeccnrt W peanu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTE€MaTUYeCKOMY OOpa3oBaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEW >KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MTPAKTUUECKUX 3aJlady MaTeMaTUYeCKON HAMpPaBJICHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTMUYECKON KYJIbTYphl, MOHMMAHUEM BIIUSHUS
COIUATTbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOJieMm;
OpHUEHTAIIMEN HAa MPUMEHEHHWE MaTEMAaTUYECKUX 3HAHWW [Jid pelleHus 3ajad B
00JlacTH  OKpYXaloIllel cpenpl, IUTAHUPOBAHUS IIOCTYNIKOB M OIEHKH HX
BO3MOYKHBIX ITOCIICICTBUN ISl OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOT'O MO3HAHUSA:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKHM W  OOIICCTBEHHOW  MPaKTUKH, MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak cdepbl 4YeTOBEYECKOW AEesTEIbHOCTH, JTamoB €&
Pa3BUTUS M 3HAYUMOCTH JJI Pa3BUTUSI IMBWIMU3ALMU, OBJIAJICHUEM S3BIKOM
MaTeMaTUKU W MAaTeMaTUYECKOM KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPa;



IOTOBHOCTBIO OCYHICCTBJIATH IIPOCKTHYIO M HCCICIOBATCIBCKYIO ACATCIIBHOCTDH
HHIWBU/IYAJIbHO U B I'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIE PE3yJbTaTbl OCBOEHHUS MPOrpaMMbl YYEOHOIrO MpeaMmera
«Maremarunka XapaKTEepU3yKTCA OBJIAICHUEM YHUBEPCAIbHBIMHU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeUsMU, YHUBEPCANbHBIMU Pe2YIAMUSHBIMU 0CUCTNEUMU.

1)  Vwuueepcanvuvie  noznasamenvhvie  Oeticmsus,  obecnevusaom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NPOYECCo8 00yuarowuxcs (0ceoeHue
Memo008  NO3HAHUA — OKpPYJICAwe2o  Mupa;  npumeHenue  J102UHeCKUXx,

Ucc1e008amenbCKux onepayuti, ymeHutl pabomams ¢ uHgopmayueti).

ba3oBpie nornueckue NenNCTBUS:

e BBISBJISITh U XapaKTEpU30BATh CYIIECTBEHHbIC MPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TIOHSTHI, OTHONICHUN MEXIy MOHATUSAMU, (HOPMYITUPOBATH
omnpeieNieHUs MOHSITUH; yCTaHABIMBATh CYILIECTBEHHBIN MPU3HAK KiIaccuukaimy,
OCHOBAHMSI 1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUU ITPOBOJIMMOIO aHAJIN3a;

e BOCOPUHUMATH, (POPMYJUPOBATH M  NPEOoOpPa30BBIBATH  CYXKICHUS:
YTBEPUTEIbHbBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC U OOIIINE; YCIOBHBIE;

e BBIABISATH  MaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeurst B (hakTaxX, JAHHBIX, HAOMIOACHUSX M YTBEPXKICHUSX; Mpeaararh
KPUTEPUH 7151 BBIIBIICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

e JI€NIaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTHMKH, JE€IYKTHBHBIX H
MHYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITETILHO JI0Ka3aTeIbCTBA MaTeMaTU4eCKHUX
yTBEpXKIEHUM (IpsIMbIE M OT NPOTUBHOTO), BBICTPAMBATH apPryMEHTAIHIO,
MPUBOJINUTH PUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IbI;

e BBIOMpATh cHoco0 pemieHust y4yeOHOW 3agauu (CpaBHUBATh HECKOJIBKO
BAPDUMAHTOB  pEIIEHHUsA, BbIOMpaTh Haubojiee MOAXOASIUA €  y4€TOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).

bazoBsie nccnenoBaTebcKue AeCTBUS:

e HCIOJIB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (PUKCUPYIOUIUE  MPOTHUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH THUIOTE3y, APTYMEHTUPOBATH
CBOIO ITO3ULIAIO0, MHEHHE;

e TMPOBOJUTH CaMOCTOSITETILHO CIUIAHUPOBAHHBIN AKCHEPHUMEHT,
HCCIIEIOBAHUE TI0 YCTAHOBJIGHHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOro OOBEKTa,
SIBJICHUSI, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEU MEXAY OOBEKTaMH, SIBICHUSIMU,
MPOLIECCAMH;

e CaMOCTOSITENILHO (HOPMYJIHPOBATH OOOOIIEHUSI U BBIBOJIBI 110 pPe3yJIbTaTam
MPOBEIEHHOTO  HAOJIOIEHUS, MCCIEIOBaHUA, OLEHUBAThb  JOCTOBEPHOCTb
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHUI;



e TPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TAKXKE BBIJIBUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BBIABIIATH ACPUITUTH HHPOPMAIIMH, TaHHBIX, HECOOXOIUMBIX /IS OTBETA HA
BOIIPOC U IS pEIICHUS 3a]1a4H;

e BBHIOMpaTh HWHPOPMANMIO W3  HWCTOYHUKOB  PaA3IMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHUCTEMAaTU3UPOBaTh W  HMHTEPIPETHPOBATH  HH(POPMAIIHIO
Pa3TUYHBIX BUIOB M OPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaTh MH(OPMAIINIO, IPEACTABIATh €€ B pa3InuHbIX (popmax,
WLTIOCTPUPOBATh TPpaUUECKH;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOSITEIIbHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  VuusepcanvHvlie  KOMMYHUKamuenvle  Oelicmeus, 00ecneyusarom
chopmMuposaHnoCcms COYUATbHBIX HABLIKOE 00Y4AIOUUXCHL.

Obuenue:

e BOCIPUHUMATH U (POPMYIHPOBATH CYKICHHUSI B COOTBETCTBUH C yCIOBUSIMH
U MeIsMHu OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pPCHUS B
YCTHBIX W NHUCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOIy PCUICHHUS 3aJadqd,
KOMMEHTHPOBATH TTOJTYYCHHBIA PE3YJIbTAT;

e B XOJIe 0OCYKJCHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOH TEMBI,
npoOJieMbl, pelraeMol 3aJadyd, BHICKa3bIBaTh WJCH, HAIleJICHHbIE HA TIOWCK
PCIIEHUS; COMOCTABJIATH CBOM CYXKIEHHUS C CYXICHUSMH JPYTUX yYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3IMuMe U CXOJCTBO IMO3WIIMI; B KOPPEKTHOH (opme
(bopMyIUpPOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

e MPEACTABIATH  pPE3yJbTaThl  pEIIEHUS  3aJadd,  DIKCIIEPUMEHTa,
WCCJICIOBAHMSI, TIPOEKTA; CaMOCTOATEIHLHO BHIOMpATh (opMaT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPE3eHTALUU U 0COOEHHOCTEN ayIUTOPUH.

CoTpyaHUYECTBO:

e TOHUMATh U HUCIIOIH30BAThH MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUIYaTbHOM
paboOTBl TpU peIIeHHH YyYeOHBIX 3aJad; TPUHUMATh IIeIb COBMECTHOMN
JCATENBHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON pabOTHI, PaCIpeaeisITh
BUIBI PabOT, JOTOBApUBATHCSA, OOCYXXKJAaTh TIPOLIECC M pe3yibTaT padoThI;
000011aTh MHEHHUST HECKOJIBKHX JTFO/ICH;

e Y4acTBOBaTh B IPYMMOBBIX hopMax paboThl (00CYXAeHHUS, OOMEH MHEHHM,
«MO3TOBBIE IITYpPMBI» W WHBIE); BBHINOIHATH CBOK YacTh pabOTBl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJI€HAMU KOMAaHJbl; OILICHUBAThH
KaueCcTBO CBOETO BKJIaJa B OOIIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICUCTBHUSI.

3) Vuueepcanvnvie  pecynamuensle oeticmausl, obecneuusaiom
Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzauus:



COCTaBJIATH IUJIaH, AJITOPUTM PELIEHUS 3a]1a4M, BBIOUPATh CIOCO0 pEIIeHHUs C
y4€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIB:

e BIAQJCTh HAaBBHIKAMU [IO3HABATENbHON pedrekcun Kak OCO3HaHUs
COBEpIIIAEMBIX JIEHCTBUN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB; BIIAJCThH
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3yibTara perIeHHs
MaTEMaTHUYE€CKOM 3a/1a4H;

e IPEIBUIETh TPYAHOCTHU, KOTOPbIE MOIYT BO3HUKHYTh IIpH pPEIICHUU
3aJ]aul, BHOCUTb KOPPEKTUBHI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
JAHHBIX, HAJCHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBHSIM, OOBSCHATH
NPUYUHBI JOCTIXKEHUS WIM HETOCTHXKEHUS Pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh
OIIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenne yueOHOTO Kypca «Anredpa U Hadala MaTeMaTHUYECKOTO aHAIIA3a»
Ha YpPOBHE CpPEIHEro oO0miero o0pa3oBaHUsl JOKHO 00ecHedyrBaTh JAOCTHKEHUE
CJIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KITACC

Yucnaa v BIYMCICHUA

OnepupoBaTh TMOHATHUSMU: PALMUOHAIBHOE U JCHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonasaTh  apudMeTHyuecKre — Omepaluu ¢ palMOHAIBHBIMH U
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

BoInonHATh NpUONIMKEHHBIE BBIUMCICHUSI, UCTIONB3YSI MPaBUIIa OKPYTJICHHUS,
JenaTh NPUKHUIKY U OLICHKY PE3yJIbTaTa BBIYUCICHUN.

OnepupoBaTh MOHATHUSAMH: CTENEHb C LENBbIM IOKA3aTeNIeM; CTaHIapTHas
dbopma 3amMcH JAEUCTBUTENIBHOIO YHCIA, KOPEHb HATypaJbHOW CTEIEHH;
MCIT0JIb30BaTh MOAXOAANIYI0 (hOPMY 3alUCH JIEUCTBUTEIbHBIX YUCEN JUIsl PEIICHUS
NPaKTUYECKUX 3aJ]1a4 U MIPEACTABICHUS TAHHBIX.

OnepupoBaTh NOHATUSMH: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3alKUCh MPOU3BOJILHOTO yria Yepe3 0OOpaTHbIe TPUTOHOMETPUUECKHE
GhyHKIUN.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATUSAMU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LEJOE,
palMOHAIBbHOE, UPPALMOHAIBHOE YPABHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHE;

Brinonuate npeoOpa3oBaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN U pEIIATh
TPUTOHOMETPUYECKNE YPAaBHEHMUS.



Boemonuate npeoOpa3zoBaHUs I1IENbIX, PAalMOHAIBHBIX M HPPAlMOHAIBHBIX
BBIDOKEHMI M pellaTb  OCHOBHBIE  THUIIBI  LEJbIX, PALMOHAJIBHBIX U
VPPaLMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB.

[IpumeHsATh ypaBHEHHSI 1 HEPABEHCTBA JIJIsl pELICHUSI MaTEMaTHUYECKUX 3a/1a4
Y 33]1a4 U3 Pa3IN4HbIX 00JIacTel HAYKH U PEabHOU KU3HH.

MopnenupoBaTh pealbHblE CHTyallMd Ha S3bIKE anreOpbl, COCTaBJISATh
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3aJlayd, WCCIEAO0BAThH
NOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM allapara ajreophbl.

DyHKUMH U TPaPUKH

OmnepupoBarh MOHATHAMH: (YHKIUS, CIOCOOBI 3a7aHusl (QYyHKIUH, 00JIacTh
OTpEJICTICHUs] M MHOXKECTBO 3HA4YeHMM (PYHKIUH, Tpaduk (GyHKIUHU, B3AUMHO
oOpaTHbIe (PYHKITUH.

OmneprpoBaTh MOHATUSIMH: YETHOCTh U HEUETHOCTh (DYHKLNU, HYIH QYHKIIHUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Ncnonb3oBaThk rpaduky GyHKIMMA 1S peIIeHUs] YPABHEHUH.

Crpoutb U 4MTaTh rpaUKH JTUHEHHON (DYHKIIMHM, KBAAPATUYHON (PYHKIUH,
CTENEHHOW (PYHKIUU C IIEJIBIM NTOKA3aTEIEM.

Ucnons3oBate rpaduku GyHKIUNA 178 UCCIEAOBaHUS IPOILIECCOB U
3aBUCUMOCTEN MpHU pEIIeHUH 33Ja4y U3 APYruX YYEOHBIX MPEIMETOB U peajbHOM
KU3HU; BbIpakaTh GOpMyIaMHu 3aBUCUMOCTU MEK/y BEJIMYNHAMHU.

Hayasa MmaTeMaTH4€eCKOro aHaJIN3a

OneprpoBaTh MOHATHSIMH: IIOCJIEIOBATENbHOCTb, apuUpMeTHuUecKas U
reOMETpUYECKas IPOTPECCUMU.

OmneprpoBaTh MOHATHAMH: OECKOHEYHO YyOBbIBaIOLasi TIeoMeTpuyecKas
nporpeccusi, cyMmMa 6€CKOHEYHO yObIBaIOLIEH reOMETPUUECKON TPOrPECCUH.

3aiaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEW U IIPOTPECCUN I PELICHUS
peanbHbIX 3aJa4 NPUKIIAJHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATUAMU: MHOXKECTBO, OI€pallMy HaJ MHOKECTBAMH.

Hcnonb3oBaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaT A ONHCAHUs
peaNbHBIX NPOLECCOB W SBIICHUW, MPU PELICHUU 3a/ady U3 JPYTuX Y4eOHBIX
IPEIMETOB.

OnepupoBatb HNOHATUAMU: OIIpE/ICIICHHE, Teopema, CJIEJICTBHE,
JI0Ka3aTeIbCTBO.

11 KITACC

YucJia 1 BbIYUCIEHUS

OnepupoBaTh NOHSATUAMHU: HaTypajlbHOE, II€JI0€ YKCIO; MCIOJIb30BATh
MPU3HAKU JIEIMMOCTH LIEJBIX YHUCEN, PA3JIOKECHUE YUCIIA HA MPOCTHIE MHOXKUTEIN
JUISL pELICHUS 3a1a4.

OnepupoBaTh MOHATUEM: CTEIEHD C PAIMOHAIBHBIM MTOKA3ATEIIEM.



OmneprpoBaTh MOHATUAMM: JOTapu(PM YHUCIA, AECATUYHBIE U HATypajbHbIC
norapuMsl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATh CBOWCTBA CTENEHM JJs  IpeoOpa3oBaHUs  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHUE W HEPABEHCTBO; PEIIATH
OCHOBHBIE THUIIbI IOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BoimonHaTh  1peoOpa3oBaHusl  BBIPAXKEHUH, colepKalluX JorapuMel;
OIepUpOBaTh MOHATUSAMU: JTOTapU(PMUUECKOE YPAaBHEHUE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUITBI TIOTAPU(MUUECKUX YPAaBHEHUI U HEPABEHCTB.

HaxoauTe pemieHust npocTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMH: CUCTEMA JIMHEHHBIX YPAaBHEHWU U €€ pEIICHMUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHU IPAKTUYECKUX 3aa4.

Haxonuts pemienus mpocTenmmx CUCTEM U COBOKYIHOCTEN PAMOHAIBHBIX
YPAaBHEHHUM U HEPABEHCTB.

MopnenupoBaTh pealbHbIE CHTyallMd Ha S3bIKE aire0pbl, COCTaBJIATh
BBIPDAXKEHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh MOCTPOCHHBIE MOJIENU C UCIIOJb30BAHUEM anmnapara aareOpsl

DYyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSAMH:  TepUOAWYECKass  (YHKLUHS, MPOMEKYTKHU
MOHOTOHHOCTH  (DYHKIIMM, TOYKH DOKCTpeMyMa (yHKUHMH, HauOoJbliee WU
HauMEHbIIeEe 3HAYCHUS (QYHKIUU Ha TMPOMEXKYTKE, HCIOIb30BaTh UX IS
UCCleIoBaHus (PYHKIUH, 3aJJaHHOU rpauKoOM.

OnepupoBaTh MOHATUSIMH: TpaUKK TMOKA3aTEIHHOM, JIOTapuOMHUUECKOU H
TPUTOHOMETPUUECKUX (PYHKIUH; M300paxkaTh UX HA KOOPAWHATHOW IJIOCKOCTU U
WCIIOJIB30BaTh Ul PELICHNS] YPABHEHUN U HEPABEHCTB.

N300pakaTth Ha KOOPAMHATHON MJIOCKOCTH rpadKu JIMHEWHBIX YPaBHEHUN 1
WCIIOJIB30BaTh UX I PELICHUs] CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Ucnonw3oBate rpaduku GyHKIUMNA [ UCCIAEAOBaHUS MPOLIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Havana MaTeMaTH4eCKOro aHaIM3a

OnepupoBaTh NOHATUSAMU: HENpPEphIBHAS (PYHKIMS; TPOU3BOIHAA (DYHKIINH;
UCII0JIb30BaTh TEOMETPUUECKUN U PU3NYECKUIN CMBICI TPOU3BOAHON JIJISl PEIICHMUS
3a/1a4.

HaxonuTe npou3BoIHbIE 3JI€MEHTAPHBIX (DYHKIIMM, BEIYUCIATH TPOU3BOIHbBIE
CYMMBI, TPOU3BEJICHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOJHYIO Ui UCCIAEA0BAaHUS (PYHKIIMY HA MOHOTOHHOCTD
U KCTPEMYMBbI, IPUMEHSATH PE3YJIbTaThl UCCIIEOBAHUS K IIOCTPOCHHIO TPaUKOB.

Hcnonp30BaTe NPOU3BOAHYIO JUIA HAXOXKJICHMS HAWIYYLIETO PEIICHHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUMAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh NOHATHSAMHU: TEPBOOOpa3Hasi M  HMHTErpajl; OHUMATh
reOMETPUYECKU U (PU3UUECKUI CMBICI MHTErpaa.

Haxonute nepBooOpa3Hbie 3IEMEHTAPHBIX (YHKLMA; BBIYUCIATH MHTErpaj
o ¢popmyne Hororona—JIeiOHuna.



Pematn IMPUKIaJHbIC 3aJa4i, B TOM YHCJIC COLOHAJIbHO-3KOHOMHYCCKOI'O H
CI)I/IBI/I‘IGCKOFO XapakTepa, CpCacTBaMu MaTCMATHICCKOI'O aHaJIn3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC

KoaunuyecTBO 4acoB

JaekTpoHHbIe (UU(pPOBbHIE)

HaumeHoBaHMe pa3/iejioB M TeM MPOTPAMMBbI Bcero KonTtposbHbie IIpakTnyeckue
n/n o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
MHokecTBa pallMOHATIBHBIX U
. https://skysmart.ru/
1 JNIEUCTBUTEILHEBIX YHCel. PaloHanbHbIe 14 1 0 )
https://ege.sdamgia.ru/
YPaBHEHMS U HEPABEHCTBA
Oynkiuu 1 rpaduku. CTENeHb ¢ 1elbiM https://skysmart.ru/
2 6 0 0 :
MOKa3aTesemM https://ege.sdamgia.ru/
3 Apudmernueckuii KOpeHb N—0il CTETNCHU. 13 1 0 https://skysmart.ru/
HppauroHanbHble YpaBHEHHSI M1 HEPABEHCTBA https://ege.sdamgia.ru/
4 @opMyIIBI TPUTOHOMETPHH. 2 1 0 https://skysmart.ru/
Tpuronomerpudeckue ypaBHEHHU https://ege.sdamgia.ru/
https://skysmart.ru/
5 ITocnenoBaTenbsHOCTH U MIPOTPECCHU 5 0 0 htths://eoe.sdameia.ru/
[ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aLus https://skysmart.ru/
6 . 3 1 0 .
3HAaHUU https://ege.sdamgia.ru/
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[MTPOT'PAMME




11 KIIACC

Kosnn4yectBo 4yacos
Ne DJIeKTPOHHBIe (HU(POBHIE)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrpoasubie | Ilpakrnyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsI
CreneHs ¢ panuoHan OKa3aTeseM.
1 HT HEHb © pation BHHMl_rII 12 1 0 https://skysmart.ru/
okazatesibHas pynkuus. [TokazaTenbHbie httns://eve.sdamedia.ru/
YpaBHEHHUS U HEPABEHCTBA l . y
) Jlorapudmuueckas QyHKIUS. 12 1 0 https:/skysmart.ru/
Jlorapugmuueckue ypaBHEHHsI 1 HEpaBEHCTBA https://ege.sdamgia.ru/
3 Tpuronomerpuueckue GyHKIUU U UX IpaduKy. 9 1 0 https://skysmart.ru/
TpUroHOMETpUUECKHE HEPABEHCTBA https://ege.sdamgia.ru/
. https://skysmart.ru/
4 [IpousBognas. [Ipumenenue npou3BOAHON 24 1 0 httns://ece sdameia.ru/
https://skysmart.ru/
5 WNuTterpan u ero npuMeHeHUs 9 0 0 httos://eze.sdameia.ru/
. https://skysmart.ru/
6 Cucrembl ypaBHEHUN 12 1 0 httos://eoc.sdameia.ru/
https://skysmart.ru/
7 HatypanbHble u 1emnble yucna 6 0 0 httos://ese.sdameia.ru/
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS https://skysmart.ru/
8 . 18 2 0 :
3HAHUU https://ege.sdamgia.ru/
OBIIEE KOJIMYECTBO YACOB ITO 102 7 0

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Maremaruka: anrebpa v Hadajia MaTeMaTHYECKOT0 aHaIn3a, FeOMETPHSI.
AnreOpa 1 Hauasjga MaTeMaTHYEeCKOro aHanusa (B 2 yactsx), 11 kiacc/ MopakoBuy
A.T'., Cemenos I1.B., Anekcannpona JI.A., Mapnaxaesa E.JI., AkinmonepHoe
obmectBo «M3narensctBo «lIpocBemienue.

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHallu3a, TeOMETPHS.
AnreOpa u Hauana MaTeMaTH4eckoro aHanusa, 10-11 kmaccel/ Anumos 11LA.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AknrionepHO€e 00IIECTBO
«M3parenscTBO «lIpocBerienuey.

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

AunreOpa v HavyaJla MaTEMaTUYECKOro aHanu3a, 10: quaakTuieckue
Matepuanbl kK yaeOnuky III.A. Anumosa u ap. 10 kmacc: y4ue6. [Tocobue ms
o01eo0pa3oBaTeNbHbIX OpraHu3aluii: 6a3oBblil U yriyOaE€HHbIN ypoBHU [M.I.
[ITabynun, M.B. Tkauéra, H.E. ®énopona]. 8-e¢ uza. — M.: [Ipocseiienue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

OTKpBITHIN OaHK 3a/1aHUil 110 MaTeMaTuke www.fipi.ru

@denepanbHbIN UEHTP TECTUPOBAHUS WWW.rustest.ru

Pemry EI'D https://ege.sdamgia.ru/

https://skysmart.ru/

https://ege.sdamgia.ru



