


MNOSCHUTEJIbHAS 3AIIMCKA

PaGouas mporpamMma yueOHOTO Kypca «AreOpa U Hauajga MaTeMaTHUYECKOTO aHATN3ay
0a3zoBoro ypoBHs s oOydarommxcs 10 —11 xmaccoB pa3paboTaHa Ha OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBEHOTO CTaHAApTa CPEIHEro  00ImIero
oOpa3oBaHus, C Y4ETOM COBPEMCHHBIX MHPOBBIX TPEOOBaHHM, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHWIO, M TPaIUIMi poccuiickoro oOpa3oBaHus. Peamu3zarus
HIpOrpaMMbl  00ECIICYMBAET OBJIAJICHUEC KIIFOYCBBIMH KOMIICTCHIMSIMUA, COCTABJISIOIUMHU
OCHOBY JIJIsSI CaMOPa3BUTHS U HETPEPHIBHOTO 00Pa30BaHUsl, IIEIOCTHOCTH OOMIEKYIIBTYPHOTO,
JUYHOCTHOTO Y TIO3HABATEILHOTO Pa3BUTHS JIMYHOCTH OOYJAFOIIIHXCSI.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anreb6pa u Hadajia MaTeMaTHYECKOTO aHAIN3a» SIBISETCS OJHUM M3 Haubojee
3HAYMMBIX B IIpOrpaMMe CTapIiied IIKOJIbI, TOCKOIbKY, C OJHOM CTOPOHBI, OH 00ECIIeYnBacT
WHCTPYMEHTAJbHYIO 0a3y Uil M3yYeHHsI BCEX €CTCCTBEHHO-HAYYHBIX KYpPCOB, a C JPYroi
CTOPOHBI, (HOPMHUPYET JIOTHUYECKOE W aOCTPAKTHOE MBIINUICHWE YyYalluXxcs Ha YpPOBHE,
HEOOXOJIMMOM JUIS OCBOCHHS KypcoB HMHGOPMATHKH, OOIIECTBO3HAHMS, HCTOPHH,
CIIOBECHOCTH. B pamkax JaHHOTO Kypca ydalidecs OBJIaJCBalOT YHUBEPCAIBbHBIM SI3BIKOM
COBPEMEHHOM HAayKH, KOTOpast pOPMYIIHPYET CBOH TOCTIKCHHS B MAaTEMaTHICCKOM opme.

Kypc anreOpsl W Hadaa MaTEeMaTHYECKOTO aHajgu3a 3akKiIaJblBacT OCHOBY IS
YCHEITHOTO OBJIAJCHUS 3aKOHAMH (PU3WKH, XUMHH, OWOJOTHH, TOHWUMAaHHUS OCHOBHBIX
TCHJICHIIMH OSKOHOMHMKH W OOIIECTBEHHOM JKM3HM, TII03BOJISIET OPHCHTUPOBATHCS B
COBPEMEHHBIX IM(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPECHHO HCIIOJIB30BaTh MX B
MMOBCETHEBHON XM3HU. B TOoXe Bpems OBmajeHHEe aOCTPaKTHBIMH U JIOTHYECKH CTPOTUMHU
MaTeMaTHYECKUMH KOHCTPYKIIUSIMH pa3BUBAaeT yMEHUE HAXOJWUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPIKICHHUS, MCIOJBb30BaTh 00O0OIIEHHE M KOHKPETH3AIHIO,
a0CTparupoBaHUE W aHAJIOTHIO, (DOPMUPYET KPEaTHBHOE U KPUTHUYECKOE MBITIUICHUE. B Xo1e
M3y4eHHsS aiareOpbl W Hadal MaTEeMaTHYeCKOTO aHalh3a B CTapIlied IIKOJC ydalluecs
MOJIy9arOT HOBBIM OIBIT PEIICHHUs] TPUKIAIHBIX 3a7a4, CaMOCTOSTEIBHOTO TOCTPOCHUS
MaTeMaTHUYECKUX MOJIEICH peaIbHBIX CUTYyaIlMii U WHTEPIIPETAIIUU MOTYUSCHHBIX PEIICHUH,
3HAKOMSTCS C TNPUMEpaMH MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAayKe M B
HCKYCCTBE, C BBIJAIONTUMHUCS MaTEMAaTUUECKIUMH OTKPBITUSIMU U UX aBTOPAMH.

Kypc obnagaeT 3HaYNTEIHHBIM BOCIIMTATEILHBIM TTOTCHITMAIOM, KOTOPBIN peaTnu3yeTCs
KaKk dYepe3 y4yeOHBIM Marepualn, CHOCOOCTBYIOIIMN  (OPMHUPOBAHUIO  HAYYHOTO
MHPOBO33pEHHUsA, TaK M dYepe3 chenupuky y4eOHOW JeATeTbHOCTH, TpeOyroImei
CaMOCTOSTEIIbHOCTH, aKKypaTHOCTH, IPOJOJDKUTEILHON KOHIIGHTPAIlMd BHUMAHUSA M
OTBETCTBEHHOCTH 3a TIOJTyYCHHBIN PE3yJIbTAT.



B ocHoBe Metoauku oO0y4yeHus anreOpe ¥ HayalaM MaTEMaTHYECKOrO aHAIM3a JICHKHUT
AESITeIbHOCTHBII MPUHIUI 00YUYEeHHSI.

CtpykTypa Kypca «Anredpa W Hayala MaTEMaTUYECKOr0 aHalu3a» BKIIOYAET
CJIeIyIolMe cojepKaTeIbHO-MeToAndYeckue TMHUM: «Hucna u BeraucineHus», « ODyHKuuu u
rpadukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama wmaTeMaTHMyecKoro aHaIN3ay,
«MHOXecTBa U JOruKa». Bce oCHOBHBIE COMepKaTeIbHO-METOIUUECKUE JIMHUU H3y4aloTCs
Ha MPOTSHKEHUH JIBYX JIET 00y4YeHHUs B CTapllel IIKoJie, €CTECTBEHHO JOIMOIHSIS APYT ApyTra
M TIOCTENEHHO HAChIAACh HOBBIMM TeMaMU M paszzaeiiaMd. JlaHHBI Kypc sBIseTCS
MHTErPATUBHBIM, IMOCKOJIbKY 00bEeIUHSIET B ce0e coJiepiKaHie HECKOJIbKUX MaTeMaTHUYeCKUX
OUCLMIUTUH: anreOpa, TPUTOHOMETPHs, MaTEeMaTHUECKUN aHAIW3, TEOPUS MHOMXKECTB H Jp.
[Io Mepe TOro kak yuwammecs OBJaIeBalOT Bc€ Oojee MUPOKUM MaTeMaTHUYECKUM
anmnapaToM, Y HHMX MOCJEA0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH
MaTEMaTUYECKYI0 MOJENIb pealbHOW CUTYyalluu, MPUMEHSTh 3HAHUS, TOJYYEHHbIE B Kypce
«AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaluM3a», s PeHICHHs CaMOCTOSTEIbHO
chopMyIMpPOBAaHHON MaTEeMaTHUECKON 3ajauyd, a 3aTeM HHTEPIPETUPOBATH MOITYYCHHBIN
pe3ybTarT.

CopepxarenpHo-MeTOIMYeCKass JMHUA «Yucaa U BBIYMCICHUS» — 3aBEpIIAET
(GbopMHpOBaHNE HABBIKOB MCIOIb30BaHUS JIEUCTBUTENBHBIX YUCEI, KOTOPOE OBLJIO HAYaToO B
OCHOBHOM IIKoje. B crapumieid mkone oco0oe BHUMaHHE yAenseTcs (OPMHPOBAHUIO
MPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKIIOYAIOMINX B CEOSl MCIOIB30BAHHE Pa3IHMUHBIX
(bopM 3anucu JeHCTBUTEIBHOTO YHCIIa, YMEHUE PAllMOHAIBHO BBINOJIHATH AEUCTBUS C HUMH,
JenaTtb  NPUKUAKY, OLEHMBaTh  pe3yibTar. OOyuwaromuecs IMOJy4YaloT  HAaBBIKU
OpUOMMKEHHBIX BBIYMCIICHUHM, BBIIOJHEHUS JEMCTBUM C 4YHMCIaMHU, 3aldCaHHBIMH B
CTaHIApPTHON (opMe, UCTOIB30BAaHUS MAaTEMAaTHUECKUX KOHCTAHT, OLIEHWBAHUS YHCIOBBIX
BBIPAKEHU.

JIuaust «YpaBHEHHsI U HEPABEHCTBA» peallu3yeTcsl Ha MPOTSHKEHUU BCero oOydeHus B
CTapuieil IKoJie, TMOCKOJbKY B KaXIOM paszjelie MpOorpaMMbl IPEIyCMOTPEHO pellleHue
COOTBETCTBYIOMMX 3aaad. OOydaromuecsi OBIAACBAIOT Pa3UYHBIMU METOAAMH PEIICHUs
[ENbIX, paIlMOHATIBHBIX, HPPANMOHANBHBIX, [OKA3aTEIbHBIX, JIOTAPUPMHUUECKUX U
TPUTOHOMETPHUECKUX YypPaBHEHUH, HEPABEHCTB M UX CcHCTeM. [lodydeHHbIE yMEHHs
UCIOJIB3YIOTCS. MpPU MCCIENOBaHUM (YHKIUMH C TOMOUIbIO TMPOU3BOAHOM, pEIIEHUU
NPUKIAJHBIX 3aJad M 3a7ad Ha HaxOXKICHHE HauOOJIbIIMX M HAUMEHbIIMX 3HA4YE€HUHN
dbynakun. JlanHas copepkaTenbHas JMHHS BKIIOYAeT B ce0s Takke (GOpMHUpPOBaHHE YMEHUH
BBIMIONHATh  pacu€Tel 1o  (GopMmynaMm, MpeoOpa3oBaHMsl  IIENbIX, PaIMOHATBHBIX,
UPPALMOHATIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKECHUM, a TaK)Ke BBIPAXKEHUM, COJEpKaIINX
cTenieHd M jorapudmbl. brnarogaps usyueHuio anreOpandeckoro marepuana MpOUCXOIUT
JalibHEHIee pa3BUTHE AJITOPUTMUYECKOTO U aOCTPAaKTHOTO MBINUICHUS —YdYallluXxcs,
(bopMUPYIOTCS HABBIKH JCTYKTUBHBIX PACCYXACHHMA, paOOThI C CUMBOJBHBIMH (hOpMaMH,
MpeCTaBICHUST 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE€ pPaBEHCTB U HEPABEHCTB.
Anrebpa mpemnaraer 3¢GGEKTUBHbIE HWHCTPYMEHTHI IS PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HarJIAJHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak s3bIKa
HAYyKH.



ConepxarenbHO-MeToaUYeCKas TMHUA « DyHKIMHA U TpaQuKM» TECHO TEPETUIETAETCS C
IPYTUMH JIMHUSIMH Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJa€T MOCJEeI0BaTEIbHOCTh
U3ydeHus: marepuaina. M3ydeHue CTENeHHOHM, IO0Ka3aTelabHOM, Jiorapupmudeckol u
TPUTOHOMETPUUECKUX (YHKIMMA, UX CBOMCTB M TpadUKOB, MUCIOIB30BAHUE (PYHKIUN IS
pelieHus 3ajad U3 JPyrux y4yeOHBbIX MPEIMETOB U PEeaIbHOM KW3HU TECHO CBSI3aHO KakK C
MaTeMaTUYECKUM aHaJIN30M, TaK M C PEIICHUEM ypaBHEHUM W HepaBeHCTB. [Ipu sTom
OonplIOE  BHHUMAaHHE yjAensercss (OpMUPOBAHUIO YMEHHsS BbIpaxaTb (QopMyJIamMH
3aBUCUMOCTH MEXJy PpAa3JIUYHbIMA BEJIMYMHAMH, HCCIIEIOBAaTh IMOJIY4YEHHBbIE (PYHKIUH,
CTpOUTh UX rpaduku. Marepuan 3TOM coAep>KaTeIbHOM JMHUM HAlENeH Ha pa3BHUTHE
YMEHHI M HaBBIKOB, IO3BOJIAIONIUX BBIPAXKATh 3aBUCUMOCTH MEXKIY BEJIMYMHAMU B
pasnuyHOi (opme: aHanWTHYeCKoW, Tpaduuecko wu cioBecHo. Ero wu3ydeHue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JsmHuUd «Hawama  maremaTtnueckoro  aHamvs3a»  MO3BOJISIET
CYIIIECTBEHHO PACIIUPUTh KPYT KaK MaTEeMAaTUYECKUX, TaK U MPUKIAIHBIX 3a/1a4, TIOCTYITHBIX
00y4YaromMMCs, y KOTOPBIX TOSBISAECTCS BO3MOXKHOCTH MCCJIEIOBaTh U CTPOUTH TpaduKu
GyHKUMA, ONpenesTh UX HauOOJbIIME M HAMMEHBIINE 3HAYCHHS, BBIYUCIATH IUIOIIATU
buryp u O0O0BEMBI TeEN, HAXOJUTh CKOPOCTH U YCKOpPEHHUs IpoiieccoB. JlaHHas
cojiepKaTelibHasi JIMHUS OTKPHIBAET HOBBIE BO3MOXXHOCTH TMOCTPOCHHUSI MaTEMaTUUECKUX
MOJIeIEH peasIbHbIX CUTYAIlMi, HAXOXJICHUS HAWJTY4IlEerO PEIICHUs] B MPUKIAAHBIX, B TOM
YUCJIE COLMAJIbHO-?)KOHOMUYECKUX, 3a/ladyax. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTU4Y€CKOTO
aHajM3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMaIbLHO-IOTUUECKOTO0 U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHUU DPACIO3HABATh MPOSBICHUS 3aKOHOB MAaTEMAaTUKU B
HayKe, TeXHUKe U HcKyccTBe. OOydyaromuecsi y3HAIOT O BBIJAIONIMXCS pe3yJbTarax,
MOJTYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMAaTUKU KaK HayKH, U UX aBTOpaXx.

ConepxaTenpbHOo-MeTOANYECKAasT JUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA 3JIEMEHTaM TEOPUU MHOXKECTB. TEOpPEeTUKO-MHOKECTBEHHBIE MPEICTABICHUS
MPOHU3BIBAIOT BECh KypC MIKOJBbHOW MaTeMaTUKHU M MpeJjiaraoT HauOojee YHUBEPCATbHBIN
SI3bIK, 0OBEAUHSIONINI BCE pa3/iesibl MATeMaTUKU U €€ TPUIIOKEHHM, OHU CBS3BIBAIOT Pa3HbIE
MaTeMaTUYeCKUe IUCIUIUIMHBI B enuHoe Ienoe. [losroMy BakHO JaTh BO3MOKHOCTh
IIKOJbHUKY TOHUMAaTh TEOPETUKO-MHOXECTBEHHBIM SI3bIK COBPEMEHHOM MaTEMaTHKUA U
HCIIOJIb30BaTh €ro JJIs1 BIPAKEHUSI CBOUX MBICIIEH.

B kypce «Anrebpa u Hayajga MaTeMaTUYECKOTO aHaIM3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MAaT€MaTHYECKOT0 MOJCIMPOBAHUS, KOTOpHIE MpHU3BaHbl CHOPMHUPOBATH HABBIKU
MOCTPOCHUSI MOJICJIEW pEaJbHBIX CUTYallMd, WCCIENOBAHUS 3TUX MOJEIEN C ITOMOIIBIO
anmapaTta anreOpbl M MaTEMaTHYECKOTO aHajdu3a W MHTEPHPEeTAlMd  TOJyYEeHHBIX
pe3yabTaroB. Takue 3aaHusl BIUJIETEHbI B KaXKIbIM M3 pa3elioB MPOrpaMMbl, MOCKOJIBbKY
BECh MaTepuall Kypca IIUPOKO HCIOIb3YyeTCS IS PEIICHUs MNPUKIaAHBIX 3amad. [lpu
pelIeHUH peabHBIX MPAaKTUYECKUX 3a7ad Yydalluecs pa3BUBAIOT HaOIIOJATEIbHOCTb,
YMEHHUE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIIOIH30BATh AHAJIOTHIO,
00001aTh ¥ KOHKPETU3UPOBATh Mpodiemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB



pellIeHus MPUKIAIHBIX 3a7]a4 OpPraHU3yeTCs B MPOLIECCE N3YUYECHUS BCEX TeM Kypca «Anredpa
Y HayaJla MaTeMAaTHYECKOTO AHAJIA3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM rmuiaHe Ha M3ydeHHE Kypca ainreOpbl M Hadyall MaTeMaTHYECKOro aHaiu3a Ha
0a30BOM ypOBHE OTBOJIUTCS 2 Yaca B Hemento B 10 kmacce u 3 gaca B Henmenmio B 11 kimacce,
BCETO 3a JiBa roja ooyuyenus — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCIAMU, TPE0OpPa30BaHUS YHCIIOBBIX BhIpakeHUH. [IpuMenenue
Ipo0el U MPOLEHTOB JUIsl PEIICHHS MPUKIAAHBIX 3a/1a4 U3 Pa3IudHbIX OTpacien
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmernueckue ornepanudd ¢ JIeHCTBUTENbHBIMU yuciaamu. [IpubmmxéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenb ¢ 1ensiM  nokazateneM. CrangaptHas ¢dopma  3amucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEHUCTBUTEIBHBIX YHCEN JUIS PELICHUS INPAKTHYECKUX 3a1ad U NPECTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJlbHOM  crTemeHu.  JleWicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

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

Pemenue nuensix u 1poOHO-paLIMOHATIBHBIX YPABHEHUI U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

IIpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

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

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBolicTBa u rpauk KOpHsS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisli OMUCAaHUSl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KJIACC

Yucsia ¥ BIYMCICHUS

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

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JOrapu(MBbI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TMHEWHBIX YpaBHEHMU. PellleHne MpuKIIagHbIX 3a/1a4 C MOMOLIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. [lepuogmueckne  QyHkuuu. [IpoMexyTku  MOHOTOHHOCTHU
bynkuud. MakcuMymbl 1 MUHUMYMBI (QyHKUMU. HaunOonblllee u HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

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

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[TpumeHeHre MPOM3BOIHON K MCCIIENOBAaHUIO (YHKIMII HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 06p330BaHI/IH Clacayromux JUIHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSA MPOTPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

[TaTproTHyecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIEMY POCCUICKOW MAaTEMATHKH, IIECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSL:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM IMTPUMEHEHUEM JOCTHUKEHUN HAYKU U S TEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCKOEe BOCIIUTAHUE!

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3fIMyHbIX BUJOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTEeMaTUYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHITHIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PEIICHUHU IPAKTUYECKUX 33/1a4 MaTEMaTUUECKONW HAPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHEHTalMEl Ha IPUMEHEHUE MATEMaTHYECKMX 3HAHUU JUIs PELICHMS 3a1ad B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYUIIECTBIIATh NMPOEKTHYKD W HCCIEAOBATEIBCKYIO AEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«MaremaTuka XapaKTePU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memoo08  NO3HAHUSL  OKpYXCalowe20  Mupa,  NnpumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTpeCCHUS  TOHATHH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JenaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
MIPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOUM 3azauyu (CpaBHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIIENOBATEIbCKUM WHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodeMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTrO
Oo0BeKTa, SBJIICHHS, TMPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPAa3BUTHE TMPOIECcCca, a TAaKKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PAa3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOopMaIuu 10 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnvie KOMMyHUKamueénwvle Oelicmeus, 0Oecneuusarom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO0uieHue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU M LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOUYKY 3pPEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXKJIEHHA C CYXKICHHUSAMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaTbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyIHUYECTBO:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvlie  Oelicmeus, obecneyusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATh CIIOCOO PEIICHHUS C

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

BIAJCTh HAaBBIKAMU TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJsibTaTa pelieHuss MaTeEMaTHYECKON 3a1a4H;



e TNPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH PELICHUHU
3a7a4M, BHOCUTHh KOPPEKTHBbI B [IE€SITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWICHHBIX OMMOOK, BBISBIICHHBIX TPYTHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBICHITH
IIPUYMHBI TOCTHXKEHUSI WIM HEIOCTHKEHUS PEe3yJIbTAaTOB JIESATEIIbHOCTH,
HaXOJUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTroO Kypca «Anredpa U Hadalla MaTeMaTHYECKOTO aHAIIN3a
Ha ypOBHE CpeaHero oOmiero oOpa3oBaHUS JOKHO 00ECrednBaTh JOCTHIKCHHE
CIICYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh NOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JECATUYHAs IPOOb, MPOLIEHTHI.

Boemonusate  apudmernyeckue — omepauud € palMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BhINONHATS TPUOIMAKEHHBIE BBIUUCICHUS, UCTIONB3Ys MPaBUJia OKPYTJIEHUS,
JIeNaTh MIPUKUAKY U OLICHKY PE3yJIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C ILEJIBIM IIOKa3aTejieM; CTaHJapTHAs
dopma 3amucu JEHCTBUTENIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH,
UCITIOJIB30BaTh MOAXOAAUIYIO (DOPMY 3alUCH ACUCTBUTENBHBIX YUCEIN JJIS pELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBath MOHATUAMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
UCIIOJIb30BAaTh 3aIMCh MIPOU3BOJIBHOTO yIila uepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKINU.

YpaBHeHHS U HEPABEHCTBA

OnepupoBaTh NOHATHUSIMU: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUUECKNE YPABHEHMUS.

BoinonHsaTh mpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHATBHBIX
BBIDQKEHUW M  pellaTb OCHOBHBIE THIBI  LEJBIX, PAalIMOHAIBHBIX U
UppaLMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
W 3a]1a4 U3 PA3IMYHbIX 00J1acTel HAyKU U PEaIbHOM KU3HH.



MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXXECHNUs, YPABHEHMs, HEPABEHCTBA II0 YCIOBHMIO 3aJadd, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHKUMH U TPaPUKH

OmnepupoBaTh MOHATHAMM: (QYHKIMS, CIIOCOOBI 3aJaHusl (PyHKLUHU, 00IACTh
OTpe/IeNICHUs] M MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKUIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A1 pELICHUS] YpaBHEHUI.

CrtpouTh U 4uTaTh TPAPUKU JTUHEHHONW (PYHKIMU, KBAAPATUIHON (DPyHKIIHH,
CTETICHHOM (PYHKIIMHU C IIEJIBIM ITOKa3aTeeM.

Hcnonp3oBatk rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]y BEJTMUUHAMH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTth MOHATUSMHU: IOCJIEAOBATEIBHOCTh, apudMeTHuecKas M
r€OMETPUYECKAsL IIPOIPECCUM.

OmnepupoBaTh NOHATUAMH: OECKOHEUHO YOBbIBaOLlas Te€OMETpUYecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOUIEH r€OMETPUUECKON MPOrPECCUH.

3aiaBaTh NOCIEAOBATENIBHOCTH PA3IMYHBIMU CITIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MTOCIEAOBATEIBHOCTEN U MIPOTPECCUM I PELICHHUS
peanpHbIX 3a7a4 NPUKIAJHOTO XapakTepa.

MHno:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONEPALIMU HAaJl MHOKECTBAMH.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapar Uil ONHCAHUA
pealibHbIX MPOLECCOB M SBJICHUH, MPU PELIECHUH 33a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBaTb  NOHSATHUSMM: ONpENENICHNE,  TEOpeMa, CJIEICTBUE,
JI0OKa3aTEIbCTBO.

11 KIIACC

YucJa 1 BbIYUCIEHUS

OnepupoBaTh MOHATUSMHU: HATypalbHOE, I€JI0€ YHCIO; HCIO0JIb30BAThH
MPU3HAKU JICJIMMOCTH LEIbIX YUCEN, PA3JI0KEHUE YHCIIAa Ha MPOCTHIE MHOXKUTEIN
JUUISL pELLICHUS 3a1ay.

OnepupoBaTh NOHATUEM: CTETIEHD C PAITMOHAIBHBIM MTOKA3ATEJIEM.

OnepupoBaTh MOHATUSMU: JOrapu(pM UYHCIa, NECATUYHBIE W HATypajbHBIC
JorapupMsl.



YpaBHeHMS U HEpaBeHCTBA

[IpumensaTs cBoicTBa CcTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATh MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI II0KA3aTENBHBIX YPABHEHU U HEPABEHCTB.

BemonusaTe mnpeoOpa3oBaHMs BBIPAKEHUHM, COAEpXKAIIUX JIOTapU(PMBL;
OTNEepPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pELIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHI U HEPABEHCTB.

HaxonuTp pemenys MpoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YpPaBHEHUN U €€ DPEILCHME;
UCIIOJIB30BATh CUCTEMY JIMHEHWHBIX YPABHEHUH ISl pELICHUS IPAKTUYECKUX 3aa4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MognenupoBaTh peanbHblE CUTyalldd Ha S3bIK€ aureOpbl, COCTABIATH
BBIPDAXXCHUs, YPaBHEHMsS, HEPABEHCTBA M CHUCTEMBbI II0 YCIOBHUIO 3a/Jauy,
MCCJIEI0BATh MOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM aliapara anreopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKLUMH, TOUYKH OHKCTpeMyMa (yHKuMH, Hauboibliee U
HauMEHbIlIee 3HAUYCHHUA (QYHKIUM Ha TPOMEXKYTKE; HCIOJIb30BaTh MX IS
UCCIEN0BAHMS (PYHKIMU, 3aJaHHON rpauKOM.

OnepupoBaTh MOHATUAMM: TpaUKU MOKA3ATEIbHOM, JIOrapupMUUYecKol H
TPUTOHOMETPUUECKUX (PYHKUMH; M300paxaTh UX Ha KOOPAWHATHOM IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNUsS YPAaBHEHNUN U HEPABEHCTB.

N300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JUHEHHBIX ypaBHEHUMN
Y WCIIOJIB30BaTh UX I PELICHUS CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4YeCKOro aHajam3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
WCITIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI POU3BOJHOM IJIs1 pelIeHUs
3aj1ay.

HaxoauTs npon3BoAHbBIE JIEMEHTAPHBIX (PYHKIMHA, BBIYUCISATH TPOU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHIA.

Hcnonb30BaTh NPOU3BOAHYIO IJIs UCCIENO0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIIEI0OBAHUS K TOCTPOCHUIO IpaUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKACHUS HAWIY4YLIEro PELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OmnepupoBaTh TMOHATHUSMHU: TEepBOOOpa3Has U  HUHTErpaji; MOHUMATh
reOMETPUYECKUN U (PU3UUECKUI CMBICI UHTErpaia.



Haxoauts mepBooOpa3Hbie 3JI€MEHTAPHBIX (DYHKIUHN; BBIYUCISATH MHTErpall
no popmyne Herorona—Jleibuua.

Pemarps npuknagHble 3a7aud, B TOM YHUCIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCTBaMi MaTeMaTHUYECKOTO aHAIN3A.
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHYECKOTO aHaln3a, reometpus, 10
kiacc/ Mopakosuda A.I'., CmuproBa .M., O01mecTBO ¢ OTpaHUYCHHON

otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






