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MNOACHUTEJBHASA 3AIINCKA

PaGouyas mporpamma yueOHOTO Kypca «Anredpa u Hayajia MaTeMaTHUECKOTO aHAJIN3a»
06a3zoBoro ypoBHs s oOywatomumxcss 10 —11 xmaccoB paszpaboTraHa Ha OCHOBE
denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTENBHOTO CTAaHIApTa CPEAHEro OOIIero
oOpa3oBaHMsI, C Y4YETOM COBPEMCHHBIX MHUPOBBIX TpPEOOBAHUH, MPEABIBIICMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, W TPAJAMIUN POCCHICKOro oOpa3oBaHus. Peamuzarus
pOrpaMMbl  00ECIICYMBACT OBJIQJICHUE KITFOUEBBIMA KOMIICTCHIIUSIMH, COCTABJISIFOIIUMHU
OCHOBY  JUIA  CaMOpa3BHUTUSA H  HENPEPHIBHOTO  00pa3oBaHUsA,  IEJIOCTHOCTH
OOIIEKYJILTYPHOTO, TUIHOCTHOT'O U TIO3HABATEIILHOTO PA3BUTHS JTUIHOCTH 00YJIAFOIIIHXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayajga MaTeMaTHYECKOTO aHAIM3a» SIBJISETCS OJHUM W3 HamOoJiee
3HAYMMBIX B IIPOTpaMMe CTapIIIeH IIKOJIbI, TOCKOJIbKY, C OJIHOM CTOPOHBI, OH 00ECIIEYnBaCT
MHCTPYMEHTAJIbHYIO 0a3y JUIsi U3y4EeHHUsI BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JAPYroi
CTOPOHBI, (POPMUPYET JOTMYECKOE U aOCTPAKTHOE MBIILJICHUE YYallluXCid Ha YpPOBHE,
HEOOXOJUMOM IS OCBOCHHS KypCOB HH(POPMATHUKH, OOIIECTBO3HAHMS, HCTOPHH,
CJIOBECHOCTH. B paMkax ITaHHOTO Kypca ydyalldecs OBJIAJCBAlOT YHUBEPCAIBbHBIM SI3IKOM
COBPEMEHHOM HayKH, KoTopas (GOpMYyJIMPYET CBOU JOCTHKEHUS B MaTeMaTH4YecKoi (popme.

Kypc anreOpbl M Hauanm MaTEeMAaTHYECKOTO aHajiu3a 3aKJaJbIBA€T OCHOBY s
YCIEUIHOTO OBJQJCHUSI 3aKOHAMHU (PU3UKK, XUMHHM, OMOJIOTMH, MOHUMAHHUS OCHOBHBIX
TEeHJICHIIMM SKOHOMHMKHM M OOIIECTBEHHOW JKM3HM, TI03BOJISICT OPUCHTHPOBATHCA B
COBPEMCHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh UX B
MOBCEIHEBHOM XM3HU. B TOXXe BpeMsi OBllaJiecHUE aOCTPaAKTHBIMH U JIOTUYECKH CTPOTHMU
MaTeMaTUYECKUMU KOHCTPYKIMSIMHU pa3BUBAET YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh MCTUHHOCTH YTBEPXKICHUS, UCIIOIb30BaTh 0000IIEHNE U KOHKPETHU3AIIUIO,
a0CTparmpoBaHUE W aHAJOTHIO, (OPMHUPYET KPEaTHBHOEC M KPUTHYECKOE MbIILIcHHE. B
X0JIe U3yUYCHHS anreOphl U HavajJl MaTEMAaTHYECKOTO aHajii3a B CTapICH IIKOJIC yJaIuecs
MOJY4YalOT HOBBIM OMBIT PEIHICHUS MPUKIATHBIX 3a7a4, CaMOCTOSITEbHOTO TMOCTPOCHUS
MaTeMaTUYECKUX MOJIETIEH pealIbHbIX CUTyalluid U UHTEPIPETAUU MMOTYyUYCHHBIX PEIICHUH,
3HAKOMATCS C MPUMEpPAMM MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe U B
HCKYCCTBE, C BBIJIAIONIUMHUCS MAaTEeMaTUUYECKUMHU OTKPBITUSIMUA U UX aBTOPaAMH.

Kypc obmagaer 3HAUMTENbHBIM  BOCIHMTATCIBHBIM  IMOTCHIIMAIOM, KOTOPBIHA
peanusyercsl Kak 4epe3 y4eOHbIM mMaTepua, crocoOCTBYOMMN (HOPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHUs, Tak W 4epe3 crnenuduky ydeOHOW AesATEIbHOCTH, TpeOyromei
CaMOCTOSITENIbHOCTH, AKKYpPaTHOCTH, MPOAOJKUTEIbHON KOHILIEHTPALIMM BHUMAHUS H
OTBETCTBEHHOCTH 32 IMOJYYECHHBIN pe3yJIbTar.

B ocHoBe MeToauku 00yueHus anredpe U HadajlaM MaTeMaTUYECKOTO aHaJIN3a JIKUT
NEeATEeIbHOCTHBIN MPUHIIUT O0YUYCHUS.

Crpyktypa Kypca «Anrebpa M Hayaja MaTeMaTHYECKOrO aHajdu3a» BKJIIOYaeT
CIEAYIOIINE COJIEPKATEIbHO-METOAUYECKHE TUHNN: «Huca U BeIUUCICHU Y, « DyHKIUU U
rpabukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama wMaremaTmyeckoro aHamm3zay,
«MHOXecTBa M JIOTUKa». Bce OCHOBHBIE COJIepKATETbHO-METOAUYECKUE JTUHUN U3YYat0TCs



Ha MPOTSHKEHHUH JIBYX JIET 0Oy4eHHUs B CTApIIEH IIKOJIE, €CTECTBEHHO IOMOIHSIS APYT Apyra
U TIOCTENIEHHO HAChIIAACh HOBBIMU TeMaMu M pasaenamu. J(aHHbIA Kypc sBIsIeTCS
UHTErPAaTUBHBIM,  [OCKOJBbKY  0ObequHseT B  cebe  colepiKaHHe  HECKOJIbKUX
MaTEeMaTHYECKUX NUCHUIUIMH: anredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIN3, TEOPUs
MHOkeCTB W Jp. [lo Mepe Toro kak ywammecs OBJIaJeBalOT Bc€ OoJiee MIMPOKUM
MaTEMaTUYECKUM anmnapaToM, y HUX MOCJEI0BaTEIbHO (POPMHUPYETCS U COBEPIICHCTBYETCS
YyMEHUE CTPOUTh MATEMaTUYECKYI0 MOJENb PpEeabHON CUTyallud, MPUMEHSATh 3HAHUA,
MOJIyYeHHBIE B Kypce «Ajiredpa M Hayajda MaTeMaTHUYECKOTO aHAIW3a», IS PEIICHHS
CaMOCTOSITENIbHO chopMyIHUPOBAHHON MaTeMaTHYECKON 3aJa4uu, a  3areM
HUHTEPIPETUPOBATH MMOJYYCHHBII pe3ybTar.

ConepxxarenpHOo-MeTOaUYeCKass JiMHUA «Yucia W BBIYMCICHMS»  3aBeplIacT
(dbopMHpOBaHKE HABBIKOB UCIIOIB30BAHUS JIEUCTBUTEIBHBIX YUCEN, KOTOPOE OBLJIO HAYATO B
OCHOBHOHW IKoJie. B crapmeil mkone oco0oe BHHMaHHWE yaenseTrcs (HOPMUPOBAHHUIO
MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIMX B Ce0s MCIOJNB30BAHHE PA3TUUYHBIX
(GopM 3amnucu AEWCTBUTENBHOIO YHUCIIA, YMEHHE pPAllMOHAIBHO BBINOJHATH JEHCTBUS C
HUMH, JeNaTh MPUKUAKY, OLEHUBATh pe3yiapTaT. OOydaromyecss MNOJy4YalOT HaBBIKU
NpUOMMKEHHBIX BBIYMCICHUN, BBITIOJIHEHUS JEHCTBUA C YHCJIAMH, 3alUCaHHBIMH B
CTaHIapTHON (hOpMe, HCIOJIb30BAHUSA MATEMAaTUYECKUX KOHCTAHT, OIICHUBAHUS UYHCIOBBIX
BBIPAKEHU.

JIuaust «YpaBHEHUS U HEPABEHCTBA» PEAU3YETCs HA MPOTSKEHUU BCEro OOyueHUs B
CTapuieil 1IKoJie, MOCKOJbKY B KaXXKJIOM paszfesie MporpaMmbl INPEeIyCMOTPEHO pelIeHHE
COOTBETCTBYIOMUX 3amad. OOydarommecs OBIaIE€BAIOT PA3TUYHBIMU METOJAMH PEIICHHUS
[ENbIX, pAIlMOHAJBHBIX, HPPANMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPaBHEHHUU, HEPABEHCTB M UX cHUCTeM. [lomyueHHble yMEHHS
UCTIOJIB3YIOTCS TPU HCCIEN0BaHUU (QYHKIUI C TOMOIIBIO TNPOU3BOJHOM, peIIeHUU
NPUKJIAJAHBIX 337a4 W 3a7]ad Ha HaXOXKJICHHE HauOOJBIIUX W HAWMEHBIIUX 3HAYCHUUN
¢ynkuuu. JlaHHas copaepaTenbHas JIMHUS BKJIIOYaeT B ceds Takke (QopMupoBaHuE
YMEHHUI BBIMOIHATH Pacu€Thl MO Qopmyiam, MpeoOdpa3oBaHUs IIENbIX, PAIMOHATIBHBIX,
UPPALUOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TAK)KE BHIPAXKECHHM, COIEPKAIINX
CTeneHu u Jiorapudmel. brnarogaps m3ydeHuio aiaredpanyeckoro mMarepuajia MpOUCXOAUT
JaJIbHENIIee pa3BUTHE AJITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIUICHUS YdYallluxcs,
(dopMUPYIOTCS HABBIKU JIEAYKTHBHBIX PACCYXIACHH, pabOThl ¢ CUMBOJBHBIMH (hOopMaMH,
MPE/ICTABICHUS] 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHUJIEC DPABEHCTB W HEPABEHCTB.
AnreOpa mnpemaraet S(QQeKTUBHBIE HHCTPYMEHTHI JJIS PEIICHUS TNPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3a/la4, HArJsAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KakK S3bIKa
HayKH.

CopepxarenbHo-MeTonMYecKas JIMHUS «DyHKIIMU U TpaUKW» TECHO MeperieTaeTcs
C APYTMMHU JIMHUSMH Kypca, TTOCKOJIBKY B KaKOM-TO CMBICIIE 3aaéT MOCIEI0BATEIILHOCTD
M3ydeHuss Mmartepuana. V3ydeHuwe CTeneHHO#, IOKa3aTeNbHOW, JIOTapuMHUUECKO U
TPUTOHOMETPUUECKUX (DYHKIMM, UX CBOMCTB M TpadUKOB, UCIOIb30BaHUE (DYHKIIMMN IS
pelIeHus 3a/1a4d U3 APYTux y4eOHBIX MPEAMETOB U PEaIbHOM JKU3HH TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJIM30M, TaK M C pEIICHHEeM ypaBHEHWH M HepaBeHCTB. llpu »ToMm
OonpIlloOe  BHUMAaHUE yaenseTcs (OPMHUPOBAHUIO YMEHHsI BBIpaXaTh (opMyIamMu



3aBHCHUMOCTH MEXIy pa3IU4YHBIMU BEJIMUYMHAMH, HCCIIEOBATh IMOIy4YeHHbIE (YHKIUH,
CTpOUTh MX rpaduku. Marepuan 3TOM cOAEpkKATEIbHON JIMHUM HALEIEeH Ha pa3BUTHE
YMEHUH W HaBBIKOB, IIO3BOJIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXIYy BEIMYMHAMHU B
pa3nuuHOil  Qopme: aHaIUTHYEeCKOW, Trpaduyeckoil u ciaoBecHOW. Ero wusyuenue
CHOCOOCTBYET Pa3BUTHIO AITOPUTMUYECKOTO MBIIICHUS, CIOCOOHOCTH K 00OOIIEHUIO U
KOHKPETHU3al1H, UCIIOJIb30BAHUIO aHAJIOT M.

ConepxarenpHass JmHHA «Hadana  MareMarnyeckoro aHaiau3a»  IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYr KaK MaTEMaTHYECKMX, TaK M MPUKIAJAHBIX 3a]1ad,
JOCTYIHBIX 00YYaIOIMUMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTD UCCIIENOBATh U CTPOUTD
rpaduku (QyHKIUH, OMpEAeNsaTh UX HauOOJBIINE M HAUMEHBIINE 3HAYCHHS, BBIYUCIISTDH
wiomaau Guryp u oObEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpPEHHs IpoueccoB. JlaHHas
COJIepKaTeNIbHAs JINHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKHUX
MOJIEJIEN PEATbHBIX CUTYallMi, HAXOKICHHUS HAWIIy4YIlIEero PEIICHUS B IPUKIAIHBIX, B TOM
YHUCJIE COLUAIBHO-DKOHOMHYECKHX, 3a/a4yax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO
aHaJIi3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMUPOBAHUIO YMEHUMN pPAcllO3HABaTh NPOSBICHUS 3aKOHOB MAaTEMAaTUKU B
HayKe, TeXHHKe U HcKyccTBe. OOyuaromuecs Y3HAIOT O BBLIAIOIIMXCS pe3yJibTaTax,
ITOJIYYEHHBIX B XOJI€ Pa3BUTHSI MAaTEMATHKN KaK HAYKH, U UX aBTOPAX.

ConepxarenpHO-MeTOAMYECKAsT JIMHUS «MHOXECTBA M JIOTMKa» B OCHOBHOM
IIOCBALIICHA JJIEMEHTAM TEOPUU MHOXKECTB. T€0pPETUKO-MHOKECTBEHHBIE IPEACTABICHUS
IPOHU3BIBAIOT BECh KyPC IIKOJIBHON MAaTEMAaTHKHU U IPEUIaraloT Haubosee yHUBEPCATbHBIN
A3bIK, OOBEIMHSAIONINI BCE pa3fesbl MaTeMaTUKA M €€ NPUIIOKEHHM, OHH CBSI3BIBAIOT
pasHple MAaTEMAaTUYECKUE AUCHUIUIMHBI B eauHoe wnenoe. lloatomy BaxxkHO 1ath
BO3MOKHOCTh IIKOJBHUKY TIOHMMAaTh TEOPETUKO-MHOKECTBEHHBI S3bIK COBPEMEHHOMN
MaTEMAaTUKH U UCIIOIb30BATh €ro JUIsl BBIPAYXKEHUSI CBOUX MBICIIEH.

B kypce «AnreOpa M Hayajga MaTeMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT TaKKe
OCHOBBl MaTE€MaTHYECKOT0 MOJEIMPOBAHHUSA, KOTOPbIE MPHU3BaHbI CPOPMUPOBATH HABBIKU
IIOCTPOCHUSI MOJIENIE PEAbHBIX CHUTYallMi, MCCIEHOBAHUS ATUX MOJEIEN C MOMOILBIO
anmapara aiareOpbl M MaTeMaTHMYeCKOTro aHaliu3a M HUHTEpIpEeTalud IOJyYEeHHBIX
pe3ynbpTaroB. Takue 3aaHus BIUIETEHBI B KaXKAbIM U3 Pa3leiaoB IIPOrPaMMBbl, ITOCKOJIBKY
BECb MaTepual Kypca IIMPOKO MCIOJB3YETCS I pEelleHHs MNpUKIanHbIX 3agad. [Ipu
pELIEHUN pEAIbHbIX MPAaKTUYECKUX 3ajad Yydyalluecs pa3BUBAIOT HAOIIOJATENbHOCTD,
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJIb30BaTh aHAJOTHUIO,
000011aTh ¥ KOHKPETU3UPOBATh Mpodiemy. JledarensHOCTh 1Mo (POPMUPOBAHUIO HABBIKOB
pelIeHns NPUKIAAHBIX 3a4a4 OpPraHu3yeTcs B INPOLIECCE H3Y4YEHUs BCEX TEM Kypca
«Aurebpa 1 Hayana MaTeMaTHYEeCKOrO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM IulaHe Ha M3ydyeHHME Kypca aireOpbl M Hayal MaTEMaTHYECKOIO aHajlu3a Ha
06a30BOM ypoBHE OTBOIUTCS 2 yaca B Heaento B 10 kinacce u 3 vaca B Henemo B 11 kiacce,
BCEro 3a jBa roaa o0yuenus — 170 gacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucsia ¥ BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ell U MPOLEHTOB ISl PEIICHMS MPUKIAAHBIX 3a/1ad U3 Pa3IMYHBIX OTpacieu
3HAHUU U PEATbHOM )KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1enbiM  mokazareneM. CranpaptHas ¢dopma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apu(pMETUYECKUMH KOPHSMH HATypaJIbHOM CTEIIEHHU.

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

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUECKHE (HOPMYIIBI.

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

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IprMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a7a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OOnacTh ompeneneHus U MHOXECTBO 3HaueHUH (ynkumu. Hymu QyHkumu.
[TpomesxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEeHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

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

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jyisi ONMUCAHUS PealbHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

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

CrerneHb ¢ pallMOHAIBHBIM NOKa3aresieM. CBOMCTBa CTENIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[lokazarenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

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

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHe (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 (QYHKIIUN IS WCCIEIOBAHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yHkuuu. [eomerpudyecknii u  QU3NYECKUH  CMBICTT
MIPOU3BOJHOM.

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

[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HAaMMEHbIIETro 3HaueHus: GyHKIMU Ha
OTpE3KE.

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

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuidi W (usumyeckuil cmbici. Beruucnenue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘{€6HOFO ImpcameTa «Marematuka» JOJIDKHO oOecrneunBaTh
AOCTHUIKCHHC Ha YPOBHC CPCOHCTO 06mer0 O6paBOBaHI/I$I CICAYIOIUX JUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

['paxxtaHCcKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocss Kak aKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIEeCTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
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
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIXKEHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCITUTAHHSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO TOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTIOCTUKEHUM HAyKH U JIEATEIIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOTO OYayIIETO.

DcTeTU4eCcKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM pa3JIMuHbIX BUIOB UCKYCCTBA.

PuU3NYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 3J0poBoro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUU U

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

TpynoBoe BocIMTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
pa3nuuHbiM  chepam  Mpo(ecCHOHANBHON  IEATENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEHM JKU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYAaCTHIO B PELICHUHU IPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLMATBHON
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpHUEHTAlMe Ha NPUMEHEHUE MATEMATHYECKMX 3HAHUM JUIA pElIeHUs 3a7a4 B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOJKHBIX ITOCJIEACTBUN U1 OKPYKAIOLEH CPE/Ibl.

[{eHHOCTH HAYYHOTO IMO3HAHUA:

c(OpPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH ISl PA3BUTHUS LMBWIM3ALMHU; OBJIAJCHHUEM SI3BIKOM
MaTeéMaTUKU M MAaTeMaTUYECKOW KyJNbTYpOM KaK CpPEACTBOM IIO3HAHUS MHDPA;
TOTOBHOCTBIO OCYIIECTBIIAATh INPOEKTHYI0 W HCCIEHOBATEIBCKYIO JIESATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOTO MpeaMera
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCEUIMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — o0becnequusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL  OKpYXcalowe20  Mupa,  NpUMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBrpie nornueckue AeUCTBUA:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUN MEXTYy MOHATUAMU, (POPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBHIBATH COOCTBECHHBIE
CY>KJIEHUS U BBIBOJIbBL;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

Bba3oBrle nccnenoBaTelIbcKue JEUCTBUS:

UCITIOJIb30BaTh BOMPOCKHI KaK MCCIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

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

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]1a4H;

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

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH Tparueck;

OIICHHBATh HaAEKHOCTD uHbopmaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.



2)

Vuueepcanouvie KoMMyHukamuenwvle Oelicmeus,  o0becneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYATOUWUXCSL.
OoOuenue:

BOCIIPUHUMATh M (QOPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUHU C
YCIIOBUSIMU U LEJIIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1a€MOU TEMBbI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pPEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXIACHUAMH JpPYTHX
YYaCTHUKOB JHAaliora, OOHApyXUBaTh Pa3U4He U CXOJCTBO IMO3UILIUN; B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaTbl  PEUICHHS  3aJa4yd,  JKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3ECHTAMU U OCOOEHHOCTEW ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMATh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHUBUyaJIbHON pabOThI MpU pelIeHUH YU4eOHBIX 3a/1a4; MIPUHUMATH 11EJTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBApUBATHCSA, 00CYKIATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHMs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUS C JPYTUMH UIEHAMHU KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranuzanus:

COCTAaBJIATH IJIAH, AJITOPUTM PCUICHUA 3a1a4H, BBI6I/IpaTB croco0 peucHus C

y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEUICHUHN C Y4ETOM HOBOM MH(MOpMAITIH.
CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM II03HABATEJILHOM peduiekcuM KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIecca M
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPU PELICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [ESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENBbCTB, JaHHBIX, HAMICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHUSIM, OOBICHITH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenue yueOHOro Kypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHAIN3a»
Ha YpOBHE CpEHEro OOIIero oOpa3oBaHUsl JOJDKHO 00ECIeurBaTh JOCTUKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KITACC

Yuciaa v BBIYMCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE W JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHA U JIECATUYHAs IPOOb, MPOLIEHTHI.

BelnonHAT,  apupMETHYECKHe  ONepaldd C  palUOHAIBHBIMH U
JNEWCTBUTEILHBIMU YUCIIAMU.

BoInonHATh TPUOTMKEHHBIE BHIUUCICHUS, UCTIONB3YS MpaBUiia OKPYTICHUS,
JIeJIaTh IPUKUIKY U OLIEHKY PE3yJIbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATHAMU: CTENEHb C LENBIM IOKA3aTeJIeM; CTaHAapTHas
dopma 3amMcH JIEUCTBUTENBHOTO YMCIA, KOPEHb HAaTypaJbHOW CTENEHH;
UCITIOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PEIICHUS
IIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCUHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA;
MCITI0JIB30BAaTh 3alKCh MPOU3BOJIBHOIO YIJIa Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
(GyHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh NOHATHSAMU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BoinonHATh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUW W peliaTh
TPUTOHOMETPUYECKUE YPABHEHUS.

BrimonHATh MpeoOpa3oBaHus IENbIX, PANMOHAIBHBIX U HPPAIMOHATBHBIX
BBIDOKEHUW M pElmiaTb  OCHOBHBIE  THUIBI  IEJNBIX, pPalMOHAJIBHBIX U
UppalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JJISI PELIEHUSI MATEMATHUECKUX 3a7a4
W 3a]1a4 U3 Pa3JIMIHbIX 00J1aCTe HAYKH U PEATbHOM KU3HH.

MonenupoBaTh pealbHbIE CHUTyallMl Ha S3bIKE alreOpbl, COCTABISATH
BBIPDAKEHUS, YPABHEHHMs, HEPABEHCTBA [0 YCIOBHIO 3a/1a4yd, MCCIEIOBATh
MOCTPOEHHBIE MOJIEH C UCTIOIB30BAHUEM alllapaTta aareophl.

DYyHKIUHN U TPAPUKH



OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHusi (QyHKIUH, 00JIaCTh
OTpEelENEHUs] M MHOXECTBO 3HayeHHi (yHKuuu, rpaduk (QyHKUHUH, B3aUMHO
oOpaTHble PYHKIINU.

OmnepupoBaTh NOHATHUAMU: UYETHOCTH M HEUYETHOCTh (PYHKIMH, HYJIH
(GYHKIIUH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrtpouThs U 4uTaTh rpa@uKu JTUHEHHON (QPYHKINU, KBAAPATUUHON (PyHKIINH,
CTENEHHOMN (PYHKIIMH C IIEJIBIM I10Ka3aTeIEM.

Hcnonp3oBath rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEN NpU pelIeHUM 3ajad U3 JPYTHX y4eOHBIX MPEAMETOB U peanbHON
KU3HU; BbIpaxaTh POpMyIaMH 3aBUCUMOCTU MEXIY BEIIMUYMHAMH.

Havana maTeMaTH4eCKOro aHaJIu3a

OmnepupoBaTh NOHATHUAMU: TOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTh MOHATUSAMH: OECKOHEUHO YOBIBaKOIAs TreoOMETpUYecKas
Iporpeccusi, CcyMma 0€CKOHEYHO yObIBaIOIIeH Fr€OMETPUUECKON IPOTPECCHUM.

3aaBaTh NOCIEA0BATEIBHOCTH PA3INYHBIMU CIIOCOOAMH.

Hcronb30BaTh CBOMCTBA MOCJIEIOBATEIBHOCTEW U MIPOTPECCUM IS PEILICHMS
peanbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

OnepupoBaTh MOHATUSMU: MHOXKECTBO, OIEPALIUU HaJl MHOXKECTBAMHU.

Hcronb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — anmapar Uil ONMCaHUS
pealibHbIX MPOLECCOB M SBJICHUH, MPU PEIIEHUM 3a4ad M3 APYTUX Y4eOHbIX
IIPEIMETOB.

OnepupoBarb  NOHATHAMHU:  ONpEACIEHUE,  TEOopeMma,  CJIEACTBHE,
J0Ka3aTeNbCTBO.

11 KJIACC

Yucia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHUSAMM: HATypalbHOE, LEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU JIEJIMMOCTH LIEJBIX YKUCEN, PA3JIOKEHUE YMCIIa Ha MPOCTHIE MHOXKUTEIN
IS peLLeHUs 3aay.

OnepupoBaTh MOHATUEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIIEM.

OmnepupoBaTh NOHATUAMU: JIOrapupM Uucia, ACCITUYHBIE U HATypalbHbIC
JorapupMsl.

YpaBHeHUs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMHI;
OIIEpUPOBATH IOHATUSAMM: IIOKA3AaTCIBHOE YpPaBHECHUE W HEPABEHCTBO; pEIlIaTh
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.



Bemonusate mnpeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX  JOTapu(MBbI;
ONEepPUPOBATh MOHATUSAMU: JIOTapU(PMHUUECKOE ypaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxonuTe pemenns npoCTENINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
WCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pemreHnst NpoCcTENIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHUSI, YpPAaBHEHHUS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJayH,
MCCJIEIOBATH MIOCTPOEHHBIE MOJIETH C UCIOJIB30BAHUEM allapara aareopsl.

DYyHKIUHN U TPAPUKH

OnepupoBaTh NOHATUAMM: NEpUOAMYECKass  (QYHKUUSA, MPOMENKYTKH
MOHOTOHHOCTH (YHKLUMH, TOYKH OHKCTpeMyMa (yHKUMHM, HauOoybplIee U
HaMMeEHbllIee 3HayeHuss (QYHKUUA HA TMPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIEeI0BAHMS (PYHKIMH, 3aJaHHOU rpauKOM.

OnepupoBath MOHATUAMM: TpaUKU NOKA3ATEIbHOM, JIOrapupMUUYecKoil H
TPUTOHOMETPUUYECKUX (PYHKIUI; N300paxaTh UX Ha KOOPAUHATHOM MJIOCKOCTU U
UCIIOJIb30BaTh Il PELICHUS] YPABHEHUNM U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IMJIOCKOCTH IpadUKu JTUHEHHBIX YpaBHEHUMN
Y WCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPAaBHECHUM.

Hcnons3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB MU
3aBHCUMOCTEH U3 IPYrUX y4eOHBIX TUCHUIUINH.

Hayaja MaTeMaTH4eCKOIo aHaJIM3a

OnepupoBaTh NOHATUSIMH: HEMPEPbIBHAS (QYHKLHUS; TPOU3BOIHAS (QYHKLNU;
UCIIOJIb30BaTh F€OMETPUUYECKUIA M (PU3HUUECKHUI CMBICI MPOU3BOJHON AJIs pelIeHUs
3a1ad.

HaxoauTs nNpon3BOAHbIE JIEMEHTAPHBIX (PYHKIMH, BBIYUCIIATH IPOU3BOIHBIC
CYMMBbI, TPOU3BEJEHUS, YACTHOTO (PYHKITUH.

Hcnonb30BaTh MPOU3BOAHYIO JJI HCCIIE0BAaHUS (DYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IPpa(HUKOB.

Hcnonp30BaTh NMPOU3BOAHYIO Ul HAaXOXKACHUSA HAWIYYLIErO PEIICHUSA B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSIMHU: TEepBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.

Haxoauts mepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTETpall
o ¢popmyne HeroTona—JIeltOuua.

Pemars npuknagaeie 3a1a4, B TOM YUCIIE COLMAIBHO-I)KOHOMUYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUECKOTO aHAIN3A.
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