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HOACHUTEJIBHAA 3AIINCKA

VYueOHblit Kype «Anredpa v Hayajga MaTeMaTHYECKOTO aHAIM3a SBJISICTCS OJJHUM 3
HanOoJIee 3HAYMMBIX B IIPOrpaMMe CPETHETO 00IIero 00pa3oBaHus, IIOCKOJIbKY, C OJTHOW CTOPOHHI,
OH o0ecreYrBaeT HHCTPYMEHTAIBbHYIO 0a3y [T N3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C
JPYroi CTOPOHBI, GOPMHUPYET JOTHUECKOE U aOCTPAKTHOE MBIIILJICHHE 00YJarOIUXCs Ha YPOBHE,
HeO6XOZII/IMOM JJ1s1 OCBOCHUA HHq)OpMaTI/IKPI, O6HICCTBO3HaHI/I$[, HUCTOPHH, CJIOBCCHOCTH U APYIrUx
JMCIMILIMH. B paMkax qaHHOTro yueOHOro Kypca 00yJaroliuecs OBIaICBAIOT YHHBEPCATbHBIM
SI3IKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIHpyeT CBOM JOCTIDKEHHS B MAaTEMaTHIeCKO# (opme.

VY4eOHbIi Kypc anreOpbl 1 Haual MaTeMaTUYECKOTO aHAIM3a 3aKJIa/IbIBaeT OCHOBY JJIS
YCIIEIIHOTO OBJIAZICHUsI 3aKOHAMH (PU3UKHU, XUMUU, OMOJIOTUH, TOHUMaHUSI OCHOBHBIX TEHJCHIINH
Pa3BUTHSI SKOHOMUKH 1 OOILIIECTBEHHOMN KM3HU, TO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
U(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HUCII0JIb30BATh UX JUI JAJIbHENUIIEro
00pa3oBaHUs U B MOBCEAHEBHOM XU3HU. B TO ke Bpems oBlazieHne aOCTPAaKTHBIMH U JIOTUYECKH
CTPOTMMH KOHCTPYKIHUSAMU alre0pbl U MaTEMaTHUECKOTO aHAJIM3a Pa3BUBAET yMEHUE HAXOAUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH HCTUHHOCTB, I0Ka3bIBaTh YTBEPKIACHUS C TOMOIIBIO HHIAYKLIHUN U
paccyXaath Je1yKTUBHO, UCIIOJIb30BaTh 0000II€HNE M KOHKPETU3AllHI0, a0CTparupoBaHue 1
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIICHHUE.

B xone nzyuenus yue6Horo kypca «Anredpa v Hayaia MaTeMaTHUYECKOTO aHAIN3a
o0ydaromuecs MoyJaloT HOBBIHM OTBIT PEHICHHS NPUKIAJHBIX 3371a4, CAMOCTOSTEIBHOTO
MOCTPOCHUS MaTEMaTHYECKUX MOJIeTeH peabHbIX CUTYyallnid, HHTEPIpEeTaluy MOTy9IeHHBIX
pelIeHni, 3HAKOMATCS C IPUMEPAMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MPUPOE, HAYKE
HCKYCCTBE, C BBIJAIOUIMMUCS MaTEMAaTHYECKUMH OTKPBITHAMH U MX aBTOPAMHU.

VY4eOHbIit Kypc 00J1ajaeT 3HAYUTEIbHBIM BOCIIUTATENBHBIM OTEHIIHAIOM, KOTOPBIT
peayinzyeTcs Kak yepe3 yueOHbI MaTepHall, CHOCOOCTBYIOMINA (POPMUPOBAHUIO HAYYHOTO
MHPOBO33PEHHUS, TaK U Uuepe3 cenuPpuKy yueOHO! AesITeNbHOCTH, TpeOyroei NpoaoKUTEIbHON
KOHLIEHTPALIMK BHUMAHUS, CAMOCTOATEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJTy4YEHHBIH
pe3ynbTar.

B ocHose MCTOJUKH O6yLIeHI/I5[ anre6pe 1 HayaJlaM MaTeMaTU4YCCKOIo aHaJiu3a JICXKHUT
JIeSTEIIbHOCTHBIM IIPHUHIUII O6y‘leHI/I${.

B cTpykrype yueOHOro Kypca «Anredpa 1 Hadyajga MaTeMaTHUYEeCKOTO aHAIN3a» BbIJEICHbI
CIIEYIOIINE COJiepKATEIbHO-METOIMUecKue JIMHUM: «Hucna u BeraucieHus», « OyHkuuu u
rpadukny, «YpaBHEHHs U HEpaBeHCTBa», «Hauaa MmareMaTHueckoro aHanmsa», « MHOKecTBa U
JoruKa». Bce ocCHOBHBIE COJlepKaTeNbHO-METOIMUECKUE TMHUM U3y4atoTCs Ha MPOTSHKEHUN JABYX
netT oOy4eHHs Ha YpOBHE Cpe/IHero o01ero oopa3oBaHusi, €CTECTBEHHO JIOTIOJHSAS APYT Apyra u
MIOCTENEHHO HACBILIAasiCh HOBBIMHU TeMaMH U pazjienamu. JlaHHbli yueOHBIN KypC SBIIsSETCS
MHTETPATUBHBIM, IOCKOJILKY 00BEIMHSET B ceOe coJiepKaHne HECKOIBKMX MaTeMaTHYECKHX
JTMCUUIUIMH, TAKUX KaK ajaredpa, TPHrOHOMETPHsI, MaTeMaTHUECKUI aHAIN3, TEOPUsl MHOXKECTB,
MaTeMaTudeckas JIoruka u apyrue. Ilo mepe Toro kak obyuaromuecs: OBlaieBatoT Bce Ooiee
IIMPOKUM MaTEeMaTHYECKUM ariapaTtoM, Y HUX MOClIe0BaTeNIbHO (hopMupyercs u
COBEPUIECHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTUUYECKYIO MOJIENb PEAIBHOM CUTYyalluH, IPUMEHSTh



3HAHHUS, TIOJy4YCHHBIC TIPH U3YYCHUH YUIeOHOTO Kypca, ISl PEIICHHS CaMOCTOSTEIHHO
chOpMyITUPOBAHHON MaTEeMAaTHUYECKON 3a/1a4H, a 3aTeM HWHTEPIPETUPOBATH CBOM OTBET.

CopepxaTenpHO-MeTOAMUYEeCKast TMHUSA «YUncia v BRIYUCICHUS» 3aBepiaeT GopMUpOBaHHE
HABBIKOB UCIIOJIb30BaHUS JICHCTBUTEIIBHBIX YUCEI, KOTOPOE OBLIO HAYaTO HAa YPOBHE OCHOBHOTO
obmiero oopazoBanus. Ha ypoBHE cpemHero o0miero oopa3oBaHus 0c000e¢ BHUMaHUE YACTISETCS
(OpMHUPOBAHHIO HABBIKOB PAIIMOHAIBHBIX BEIYHCIICHHM, BKIIFOUAIONINX B CE0sI HCIIOIH30BAHKE
Pa3IMIHBIX (1)OpM 3alucCu 4uciia, yMCHHUC ACJIaTb MPUKUIAKY, BBIIIOJIHATH HpI/I6J'II/DKéHHI>IC
BBIYUCIICHHA, OHCHUBATD YU CJIOBBIC BHIPAKCHUS, pa6OTaTI) C MaTECMAaTUYCCKUMU KOHCTAaHTAMM.
3HaKOMEIE O6y‘IaIOHII/IMC$I MHOXCCTBA HATypaJIbHbIX, HCJIbIX, PAIMOHAJIBbHBIX U I[eflCTBHTeHBHLIX
qUuceJl AOIMOJIHAKTCA MHOXKECTBOM KOMIIJICKCHBIX YN CECII. B Ka>XXI0M U3 3TUX MHOXKXCECTB
paccMaTpUBalOTCs CBOWCTBEHHBIC €My CIICIIU(PHUICSCKUE 384l U OTICPaIMU: JICICHHE HAIIEeJO,
OTIEPUPOBAHNE OCTATKAMU Ha MHOXECTBE IIEJIBIX YUCEN, 0COObIEC CBOMCTBA PAIlMOHATIBHBIX U
MppalMOHAJILHBIX YKCeN, apupMeTHUIECKUE OTIepaliii, a TAKKe U3BJICUEHNE KOPHS HAaTypaJlbHOMI
CTENECHU Ha MHOYKECTBE KOMIUIEKCHBIX 4Hcell. biaromaps mociaeoBaTeIbHOMY PacIuPEHUI0 Kpyra
HCIIOJIB3YEMBIX YHUCECI U 3BHAKOMCTBY C BOSMOXHOCTAMHU UX ITPUMCHCHUA IJId PCIICHHA Pa3JINIHbIX
3aa4 GOPMHUPYETCS MPEICTABICHHE O ¢IUHCTBE MATEMATHKH KaK HAYKH U €€ POJIU B MOCTPOCHHH
MOJIEJIeH peaJbHOTO MUPA, IMUPOKO MCTIOIB3YIOTCS 0000IEeHHEe U KOHKPETH3AITHA.

JIunus «YpaBHEHUs U HEPABEHCTBA» pealn3yeTcsl Ha MPOTSKEHUH BCero oOyueHus Ha
YPOBHE cpetHero 001iero 00pa3oBaHus, MOCKOJIBKY B KaKI0M paszaene [Iporpammer
MPEIYCMOTPEHO pENIeHUE COOTBETCTBYIOIIUX 3a1ad. B pe3ynbpTare oOydaromuecs: OBlIaIeBaloT
Pa3IMYHBIMU METOJIAMH PEIICHHSI PAIIHOHATBHBIX, HPPAMOHAIBHBIX, IIOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUICCKUX YPaBHEHNU, HEPABCHCTB M CUCTEM, a TaKXKe 3aJ1ad,
coziepKamux napamerpsl. [lonyueHHbIe YMEHHS IIMPOKO MCTIOIB3YIOTCS MTPH UCCIICAOBAHUM
(GYHKIUH C TOMONIBIO TPOU3BOIHOM, IPY PEIICHUH MPUKITATHBIX 337124 M 33/1a4 HA HAX0XKICHHUE
HaMOOJIBIINX U HAUMCHBIINX 3HaUeHWH QyHKIUU. [laHHAs collepKaTenbHast TMHUS BKIIIOYACT B
ce0st Takke (OPMUPOBAHUE YMEHUN BBITIOTHATEH pacy€ThI 10 (hopmysam, TpeoOpa3oBaHUs
paIMOHALHBIX, UPPAIIMOHAIEHBIX U TPUTOHOMETPHUECKUX BHIPAKCHUH, 8 TAK)KE BHIPAKCHUIH,
COoJIepKaIUX CTEeTIEHH U JorapudMbl. biaronaps n3ydeHuro ajaredpandeckoro Marepuaa
MIPOUCXOIUT JAJIbHEHIIIee pa3BUTHE AITOPUTMHUYECKOTO M a0CTPAKTHOTO MBIIIJICHUS 00yJYaroIIIXCs,
(bopMUPYIOTCSl HABBIKK JICTYKTUBHBIX PACCyXJICHUH, pabOThI ¢ CAMBOJIBHBIME (popMamu,
MPECTaBICHHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Ajredpa
npeuiaraet 3pGeKkTHBHbIC HHCTPYMEHTHI JUTS PEIICHHSI TPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX
3aja4, HarJISTHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK s13bIKa HAYKH.

ConepxatenbHo-MeToAuuecKast TMHUSA «PYHKIUU U rpaduKn» TECHO MEePerIeTaeTcs C
JIPYrUMH JUHUSIMHU Y4eOHOI'0 Kypca, TOCKOJIbKY B KAKOM-TO CMBbICIIE 33/1a€T MOCIIE10BATENbHOCTD
n3yueHust Marepuana. M3ydenue creneHHOH, noka3aTeabHOH!, lorapudmMuieckoil u
TPUTOHOMETPHUECKUX (PYHKIUHN, X CBOMCTB U I'paUKOB, UCTOJIb30BaHUE (DYHKIMH IS pelIeHus
3aJa4y U3 APYrux y4eOHbIX MPEIMETOB U peabHOMN JKU3HU TECHO CBA3AHO KaK ¢ MaTEMaTHUYECKUM
aHAJIM30M, TaK U C pelIeHUeM ypaBHEeHUI U HepaBeHCTB. [Ipu 3ToM Gosbloe BHUMaHUE YIENIseTCs
(opMUPOBaHMIO YMEHUS BhIpakaTh (PopMyIaMH 3aBUCUMOCTH MEXKIY Pa3IMYHbBIMU BETUYNHAMH,
HCCIIeI0BaTh MOJIy4YeHHbIE (PYHKIMH, CTPOUTH UX Tpaduku. Marepuain 3Toi cojepxaTeabHON
JIMHHUHU HalleJIeH Ha pa3BUTHE YMEHUI M HaBBIKOB, MO3BOJIIONINX BhIPAKaTh 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU B Pa3INYHOMN (hopMe: aHaTUTHUYECKOH, rpadudeckoil u cioBecHoil. Ero nzyuenue



CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUECKOTO MBIIUICHHUS, CIOCOOHOCTH K 000OIICHHUIO
KOHKPETHU3aIlUH, HCIIOJIH30BAHHUIO AaHATIOTHH.

ConepxatenpHas nuanus «Hagana MareMaTnyecKoro aHajan3a MO3BOJISIET CYIIECTBEHHO
PaCIIUpPUTh KPYI' KAK MATECMATHYCCKUX, TaAK U IIPUKIIAAHBIX 3aaa4, JOCTYITHBIX 06y’-IaIOH_II/IMCSI, TakK
KaK y HUX TOSIBJISIETCS] BOSMOKHOCTH CTPOUTH TPaMKU CIIOKHBIX (QYHKIHH, OTIPEACISITh UX
HanOOJIBIINE U HANMEHBIIINE 3HAa4YCHUs, BBIYUCIIATH IIOIIaau (1)I/Ipr 1 00BEMBI TCJI, HAXO0UTb
CKOPOCTH M YCKOPEHUs TporieccoB. JlaHHas copeprkaTelbHas IMHHUS OTKPHIBAECT HOBBIC
BO3MOKHOCTH ITOCTPOCHHUA MAaTCMATUUCCKUX MOI[GJIGI71 PCAIBbHBIX CHTyaHHﬁ, IIO3BOJACT HAXOAUTh
HanJ1ydmee pCiCHUC B IIPUKIIAIHBIX, B TOM YHUCJIC COMUAJIbBHO-3KOHOMHUYCCKUX, 3a/ladaXx.
3HaKOMCTBO C OCHOBaMHU MaTeMaTHYECKOTO aHaJIu3a CIIOCOOCTBYET pa3BUTHIO a0CTPAaKTHOTO,
(hopMaIbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBILUIEHHUS, (GOPMHUPOBAHUIO YMEHHUM pacrio3HaBaTh
MIPOSIBJIICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydaroniiecs y3HawoT O
BBLJAIOMIUXCA pE3yJIbTaTax, IMOJTYYCHHBIX B XOA€ pa3BUTUA MAaTCMAaTUKN KaK HAYKHU, U 00 nx
aBTOPAX.

ConepxarenbHO-MeToAnYecKas JIMHUS «MHOXKECTBA U JIOTHKa» BKIIIOUAET B CE0sI 2JIEMEHTHI
TeOpI/II/I MHO>XKECTB U MaTeMaTquCKOfI JIOTUKMH. TeOpeTI/IKO -MHOKCCTBCHHBIC Hpe)ICTaBJ'IeHI/Ifl
HpOHI/I3I)IBaIOT BEChb Kpr HIKOHBHOﬁ MaAaTEMATHUKU U npe)marafoT HaH60nee YHI/IBepCEU'IBHIJﬁ SI3BIK,
00BeAMHSIOMINI BCe pa3Aesibl MaTEMATHKU U €€ IPUII0KEHUHN, OHU CBSI3BIBAIOT Pa3HbIE
MATEMATUYCCKNUEC TUCHUIIJIMHBI U UX npnnonceHm{ B €INHOC IICJI0C. HOBTOMy BAXHO OAaTh
BO3MOHOCTh 00y4aroeMycsi HIOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MAaTEeMAaTHKH U UCIIOJIH30BATh €0 ISl BRIPAKEHUS CBOUX MBICTIEH. JpyruM BaKHBIM NMPU3HAKOM
MaTEeMaTHKH KaK HAyKH CIIEyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh 0O0CHOBAaHUN 1
CJIeIOBaHME OMPEACIEHHBIM ITpaBUjIaM IOCTPOSHUS JOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTaAMHU
MaTeMaTHYECKOU JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIITUICHHUS 00yJatOmnUXCs,
MO3BOJIIET UM CTPOUTH CBOM PACCYXKJCHUS Ha OCHOBE JIOTHYECKUX MPaBHII, (GOPMUPYET HABBIKH
KPUTUYECKOTO MBIIICHHUSI.

B yueGHOM Kypce «Anrebpa 1 Hauana MaTeMaTH4YeCKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4eCKOro MOIETUPOBAHUS, KOTOPHIE MPU3BAHBI CIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
MIOCTPOCHUSI MOJIeIeH peabHbIX CUTYalUi, UCCIIEOBAHM STUX MOJIETICH ¢ MOMOIIBIO anmnapara
anreOppl 1 MaTEMaTHYECKOT0 aHAIN3a, MHTEPIIPETALIUY MTOJIyYEHHBIX pe3ynbTaToB. Takue 3aaanus
BILIETEHBI B KaXIbIH U3 Pa3/eoB MPOrpaMMbl, IOCKOJIbKY BeCh MaTepual yuieOHOro Kypca IMIHPOKO
UCIOJIb3YETCS JUTsl pelIeHUs] MPUKIAAHbIX 3a1a4. [Ipy pereHnn peanbHbIX IPaKTUYECKUX 3a/1a4
oOyuaromuecs: pa3BUBaIOT HAOIIOATEILHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaThCs, UCMOJIB30BATh AHAIOTHIO, 00001IaTh M KOHKPETU3UPOBATh MIPOOIIEMY.
JlesTenbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIAJAHBIX 33/]a4 OpraHU3yeTcs B Mpoliecce
M3YYEHHUS BCEX TeM y4eOHOro Kypca «Ayredpa U Hayana MaTeMaTHYeCKOTO aHATH3ay.

Ha uzyuenue yuebHOrO Kypca «Anredpa 1 Hauana MaTeMaTHYeCKOTO aHAIN3a» OTBOJUTCS
272 4qaca: B 10 xmacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 yacos (4 yaca B HEJIEINIO).



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA.

JIMYHOCTHBIE PE3YJIBTATbBI
1) rpa:k1aHCcKOro BOCIMTAHUSA:

c(OPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIMH 00yJarOIIErocs Kak akTHBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00IIeCTBa, MPEACTABICHHE O MAaTEMAaTHIECKUX OCHOBAX ()yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, SBJICHUHN, MPOLEAYP TPaXKIAHCKOTO 00IIecTBa (BEIOOPHI, ONIPOCHL U IPYTOe),
YMEHHE B3aUMO/IEHCTBOBAThH C COLMAIbHBIMM HHCTUTYTaMHU B COOTBETCTBUM C UX (PYHKIUSAMU U
Ha3HAYCHHUEM;

2) NAaTPUOTHIECCKOIO BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MIEHTUYHOCTH, YBOXKEHHUS K MPOIIJIOMY U
HACTOSIIEMY POCCHICKON MaTEMATHKH, IEHHOCTHOE OTHOIICHHE K TJOCTUKEHUSIM POCCUNUCKUX
MAaTEMAaTUKOB U POCCUUCKON MaTeMaTUYECKOU IIKOJIbI, UCIIOJIb30BAHUE 3THX JOCTUKEHHUMN B APYTUX
HayKax, TEXHOJIOTHAX, chepax IKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapo/ia, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAYKU
U JESITEeIbHOCThIO YUEHOTO, 0CO3HAHUE JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMBOTO OYIYIIETro;

4) 3cTeTMYEeCKOr0 BOCIIUTAHMS:

9CTETUYCCKOC OTHOIICHNE K MHUPY, BKIIIOYas 3CTETUKY MAaTEMATUYCCKUX SaKOHOMCpHOCTef/'I,
O6’BCKTOB, 3aJa4, pemeHHﬁ, paCCYX(HGHHﬁ, BOCIIPUUMYHBOCTb K MATEMATUUCCKUM aCIICKTaM
Pa3IMYHBIX BUA0OB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUUECKUE 3HaHUS B HHTEpEcax 310pOBOTO U
6e30macHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO (3I0pOBOE NMUTAHUE,
cOamaHCHUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PEryasipHas pu3nveckast akTUBHOCTD), (PU3NYECKOe
COBEPIICHCTBOBAHUE MIPH 3aHATHIX COPTUBHO-03J0POBUTEIHLHON IS TEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTDB K TPpyAy, OCO3HAHNEC LICHHOCTHU pr,Z[OJ'IIO6I/IH, HHTCPECC K Pa3JIMIHbIM c@epaM
HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTHU, CBA3aHHBIM C MaTE€MaTUKON U €€ MMPUIIOKCHUAMU, YMCHHUC
COBCPUIATDH OCO3HAHHBIN BBI60p 6y;[ymel71 HpO(l)eCCI/II/I " pCaJIN30BbIBATH COOCTBEHHBIC JKM3HCHHBIC
I1JIaHbl, TOTOBHOCTH U CIIOCOOHOCTH K MaTeMAaTHYCCKOMY o6pa30BaHmo u caM006pa30BaHm0 Ha
MMPOTAKCHUN BCel JKN3HHU, TOTOBHOCTb K aAKTUBHOMY YYAaCTHIO B PCIICHUU MMPAKTUYCCKUX 3a0aY
MaTeMaTHYEeCKOM HaIIpaBJICHHOCTH;

7) KOJIOrHYeCcKOro BOCIIHTAHMA:



C(bOpMI/IpOBaHHOCTB 9KOJIOTHYECKOM KYJIbTYpPbI, IOHUMAaHHUC BIUAHNA COLUAJIbHO-9KOHOMHWYCCKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOIHON U COLIMAIBHON CPeJibl, OCO3HAHKE TTI00aIbHOIO XapaKkTepa
3KOJIOTHYCCKHUX Hp06JIeM, OpUCHTAlMA HA NPUMCHCHUC MATCMATHYCCKUX 3HAHUU I pCUICHU A
3a/1a4 B 00JIACTH OKPYKAIOIIEH Cpeibl, IUTAHUPOBAHUE TTOCTYIKOB M OI[EHKH UX BO3MOXKHBIX
MOCJIEICTBUM ISl OKPYXKAKOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHUSA: CPOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKH, IOHUMAaHUE MAaTEMAaTHYECKOM
HayKH Kak cepbl YeIOBEUYCCKON JCSITEILHOCTH, ITANIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJIST Pa3BUTHS
UMBUJIM3alMH, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKH U MATEMATHYECKOW KYJIbTYPOI KaK CPEACTBOM
MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U UCCIIEI0BATENBCKYIO AESTEIbHOCTh
VHIUBUIyAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

B pe3ynbraTe u3yueHus MaTeMaTUKH Ha YPOBHE CpeHEro o01ero oOpa3zoBaHus y 00y4aromerocs
OynyT copMHUpPOBaHKI TIO3HABATEIbHBIE YHUBEPCATbHbBIE YICOHbIC IEHCTBHS, KOMMYHUKATUBHbBIC
YHHUBEpCcaJbHbIE yueOHbIE IeUCTBUS, PETYISTUBHbIE YHUBEPCaIbHbIE yUeOHbIE NeUCTBUS,
COBMECTHAsI ICATEIEHOCTb.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS
Ba3oBble Jornuyeckue aAeiicTBUA:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTUYECKUX 0OBEKTOB, MOHSATHUH,
OTHOIICHUI MEXY MOHATUSAMU, GOPMYITHPOBATH ONPEAEICHUS MOHATUH, YCTaHABIUBAThH
CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIINN, OCHOBAHUSA [l 0000IIEHNs U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPe0oOPa30BBIBATH CYXKICHUS: YTBEPAUTEIbHbBIE U
OTpULaTeNIbHbIE, MHIYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHsS B (paKTax, JaHHBIX,
HaOJIOJICHUSAX U YTBEPKACHUSX, MPeJiaraTb KPUTEPUHU IS BBISIBIICHUS] 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

ACJIaTh BbIBOABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U HHAYKTHBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YMOSaKHI-O‘leHI/Iﬁ I10 aHaJIOTHH,

IpOBOAUTHL CAMOCTOSATCIIBHO 10KA3aTCIbCTBA MATCMATHUYCCKUX YTBep)KI[eHI/Iﬁ (HpﬂMbIe u oT
HpOTI/IBHOFO), BBICTpAnBAaTh apryMmeHTalluiO, IPUBOANUTDL IIPUMCEPEI U KOHTPIPHUMCEDPHI, 000CHOBEBIBATh
COOCTBEHHEIE CYXXACHU U BBIBOBI,

BBIOMpPATh CcIOCO0 perieHus yueObHoil 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIIECHUS,
BbIOMpATh HanboJIee MOIXOAALINM ¢ YIETOM CaMOCTOSITENBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBatebCKHe 1eiicTBUA.

HCIOJb30BaTh BOIIPOCH! KaK UCCIIEA0BATENLCKUII MHCTPYMEHT MO3HaHUs, (GOpMYyIMpPOBaTh BOIPOCHI,
¢buKcupymomue NpoTuBopedre, NpodiaeMy, ycTaHaBINBAaTh HCKOMOE U JJaHHOE, (POPMUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3ULIMI0, MHEHUE;



IIPOBOJUTH CAMOCTOSATEIbHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTEeMAaTHYECKOTO 00BEKTA, SIBIICHHS, IPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXLY
00BEKTaMH, SIBICHUSAMH, IPOIIECCAMH;

CaMOCTOSATEIIbHO (POPMYTHPOBATh 000OIIICHHUS M BBIBOIBI 110 PE3YJIbTaTaM MTPOBEAEHHOTO
HaOJIF0ICHUS, HCCIICIOBAHNUS, OIICHUBATH JIOCTOBEPHOCTH IMOJIYYCHHBIX PE3YJIbTATOB, BHIBOJIOB U
0000I11eHMHI;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC MPOLECCA, a TAKIKE BBIABUI'ATH MMPCAIIOJIOKCHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISBJISITH A€(PUITNTHI HHPOPMALIMHU, JAaHHBIX, HEOOXOTUMBIX ISl OTBETA HAa BOTIPOC U JIJIsl PEIICHUS
3a/Ja4u;

BBIOMpATh MHPOPMAIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIMIO Pa3INYHBIX BUJIOB U (hOpPM NpeacTaBICHUS;

CTPYKTYpPUPOBATh HH(OPMALIMIO, TPEJICTABISTH €€ B Pa3IMYHBIX (popMax, WILTIOCTPUPOBATH
rpaduuecku;

OIIEHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.
KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

BOCIIPUHUMATH U GOPMYIUPOBATH CYXACHUS B COOTBETCTBUHU C YCIOBUSAMH U LEJIIMH OOLIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XOAY pelIeHHsl 3a7jaui, KOMMEHTUPOBATh MOJIyYE€HHBIH pe3yabTarT;

B X0JI¢ OOCYXICHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaEMOU TeMbI, TPOOIEMBI, peIIacMon
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJIICHHBIC HA TIOUCK PEIICHHUSI, CONIOCTABIIATH CBOU CYXKICHHUS C
CYXIICHUSIMH IPYTUX YYAaCTHUKOB JHAJI0Ora, OOHAPY)KUBATh Pa3IMUUe U CXOJICTBO MO3UIINH, B
KOPPEKTHOH (opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MIPECACTABJIATE PE3YJIbTAThl PCUHICHUA 3aJa4H, SKCIICPUMECHTA, UCCIICAOBAHU, ITPOCKTA,
CaMOCTOATCIIBHO BI)I6I/IpaTB (bOpMaT BBICTYIIIICHUA C yLIéTOM 3a/laq IIpEe3CHTalUU U ocobeHHOCTEH
AyJAUTOPHH.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 3aJjauH, BBIOUPATh CIOCO0 pelIeHus ¢ y4ETOM UMEIOLIUXCS
pecypcoB 1 COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BApUAHThI
peleHui ¢ yaéTomM HOBOM HHPOpPMALIUH.

CaMOKOHTPOJIB:

BJIAJIETh HaBBIKAMH IMO3HABATEIIbHOM pe(l)ﬂeKCI/II/I KaK O0CO3HaHHUsd COBCPIIACMbBIX JEeNCTBUN U
MBICJIIUTCIIBHBIX MMPOLECCOB, UX PC3YJIbTATOB, BJIACTH criocobamu CaMOIIPOBCPKU, CAMOKOHTPOJIA
mponecca u pe3yiibTaTta pCICHUA MaTeMaTHYeCKOM 3aga4u,



npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTD IIPU PCIICHUHU 3a4a4i, BHOCUTb KOPPCKTHBLI B
JACATCIBbHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'IBCTB, JaHHBbIX, HaﬁHeHHbIX OIJ_II/I6OK, BBISIBJICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJIbTATa IIETU U YCIOBUAM, OOBIACHATH IPUUUHBI JOCTIKESHUS UITH
HE/IOCTHKEHHS PE3YJIbTATOB JESTEILHOCTH, HAXOUTh OIIUOKY, TaBaTh OI[CHKY MPHOOPETEHHOMY
OIIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MIOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUIYaIbHON PaOOTHI IPU PELICHUN
yqe6HI,1x 3aaa4, IpUHUMATh LCJIb COBMECTHOU ACATCIBbHOCTH, IIJIAHUPOBATH OpraHU3alllio
COBMECTHOM pabOTHI, pacTpeieNsiTh BUABI pabOT, JOTOBAPUBATHCS, 00CYKAATh MPOIIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFO/ICH;

y4acTBOBATH B IPYIIOBLIX (popMax paboTsl (00CYXaeHUs, 0OMEH MHEHUM, «MO3TOBBIE IITYPMBD» U
WHBIE), BBITIOJHATH CBOIO YaCTh PaOOTHI U KOOPJAUMHUPOBATH CBOU JEHCTBUS C IPYTUMH WICHAMHU
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIINN MPOIYKT IO KPUTEPHSIM,
chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBHUS.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy o6ydyenus B 11 kiacce oO0ydyaronuiicss HOIYIUT CIAEAYIOIINE IPEAMETHbIE Pe3yIbTaThl 110
OTIIebHBIM TeMaM (eliepajbHOM paboydeil mporpaMMbl yueOGHOTo Kypca «Anredpa 1 Havana
MaTeMaTHYECKOTO aHAIU3ay:

Yucia 1 BLIYUCTICHUA:

CBOOOJTHO OTIEPUPOBATH IOHATUSAMU: HaTypaJIbHOE U IEJI0€ YHCIIO, MHOKECTBA HATYPAIbHBIX U
LIEJIBIX YHCEJI, NCII0JIb30BaTh MPU3HAKU eauMocT nenbix ynucen, HOJ[ m HOK HarypanbHbIX uncen
JUTSI peIIeHUs 3a/1a4, TPUMEHSATh aaropuTM EBkinaa;

CBO6OI[HO OIICpHUPOBATH IOHATHUEM OCTAaTKa 110 MOAYJ/II0, 3aIIMChIBATh HATYPAJIbHBIC YKUCJIa B
PA3IMYHBIX IIO3HUIUNOHHBIX CUCTEMAaX CHUCIICHU S,

CBO6OI[HO ONCpHUPOBATH NOHATUAMUA: KOMIIJICKCHOC YW CJIO U MHOKCCTBO KOMIIJICKCHBIX YHCECII,
IpEACTABIATE KOMILUICKCHBIC YK CJIa B anre6pa1/1quK0171 n TpI/IrOHOMeTpH‘{CCKOﬁ cbopMe, BBINIOJIHATH
apH(bMeTH‘{eCKHC orcpanuu ¢ HUMHU U I/1306pa)KaTL Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATDL NOHATUAMU: HPPALUOHAJIBHBIC, IIOKA3aTCIIbHBIC U J'IOFapI/I(bMI/I‘leCKI/Ie
HCPABCHCTBA, HAXOAUTHb UX PCHICHUSA C IIOMOIIBIO PABHOCHIIBHBIX IIEPCXOI0B;

OCYIICCTBJIATDH 0T60p KOpHCI\/’I IIpu pCUICHUU TPUTOHOMETPUUCCKOT'O YPABHCHU A,

CBO6OI[HO OonepUpoOBaTh NOHATHEM TPUTOHOMCTPHUICCKOC HCPABECHCTBO, IPUMCHSTH HeO6X0)II/IM]':>Ie
(I)OpMyJ'IH AJI pCHICHUA OCHOBHBIX TUIIOB TPUTOHOMETPUUICCKUX HEPABCHCTB,

CBO6OI[HO ONICpUpOBaTh NOHATUAMHA: CUCTEMA U COBOKYITHOCTDH ypaBHeHI/Iﬁ N HCPABCHCTB,
PAaBHOCHUJIBHBIC CUCTEMBI U CUCTCMBI-CIICACTBUA, HAXOAUTh PCIICHUA CUCTCMBI U COBOKyrIHOCTCfI
palluOHAJIBHBIX, UPPALIMOHATIbHBIX, TOKA3aTCIIbHbIX U J'IOFE[pH(I)MPI‘-ICCKHX ypaBHeHI/Iﬁ " HCPABCHCTB;,



peuiaTh palilMOHAJIbHBIC, UPPAIIMOHAJIbHBIC, IIOKA3aTCIIbHBIC, JIOFapI/I(bMI/I‘ICCKI/IC u
TPUTOHOMCTPUYCCKHUEC YPABHCHUS U HCPABCHCTBA, COACPIKAIINUEC MOAYJIN U ITApaMCTPhI;

MPUMEHSATH rpadudeckre METObI Ul PELICHUS yPaBHEHUN 1 HEPABEHCTB, a TAKKe 33134 C
rapameTpamus;

MO/ICITMPOBATH PeANIbHBIC CUTYALlMU Ha S3BIKE aJIr€OphI, COCTABIIATH BBIPAKEHUS, YPAaBHEHUS,
HEPABCHCTBA U UX CUCTEMBI 10 YCIIOBHUIO 3a/1a4H, UCCIIEJ0BATh IIOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHMEM ammapara ajareOpbl, UHTEPIPETUPOBATD MTOJYUYEHHBIH pE3yJbTaT.

@yHKINY U TPAGUKH: CTPOUTH IPpadUKU KOMIIO3UINU (QYHKIIUH C TOMOIIBIO SIIEMEHTAPHOTO
WCCIIEIOBAHUS U CBOMCTB KOMIO3UIIMH JBYX (PYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;
CBOOOJHO ONEpPUPOBATH MOHATUAMU: I'paUKU TPUTOHOMETPUUECKUX PYHKLINMT;

MPUMEHATh PYHKIUHU I MOJIECTUPOBAHUS U HUCCIEIOBAHUS PEabHBIX IPOIIECCOB.

Hayana matemMaTn4yecKkoro aHajamsa:

MCII0JIb30BaTh MTPOU3BOIHYIO JUI UCCIeI0BaHUS (YHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI;
HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbILIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

HCII0JIB30BAaTh IMMPOU3BOAHYIO JJIA HAXOXKACHUA HAWITYUIICTO PEIICHHUA B ITPUKIAAHBIX, B TOM YHCJIC
COIMABHO-PKOHOMHUYECKHUX, 3a7a4ax, Uil ONpeAeTICHHUs CKOPOCTH M YCKOPEHHUS TpoIiecca,
3aIaHHOTO (POPMYJION WU TpadUKOM;

CBOOOIHO OIEPUPOBATH MOHATHSIMU: TIEPBOOOpa3Has, ONPeACIAEHHBIA HHTETPaJl, HAXOIUTh
MIEPBOOOPA3HBIC JIEMEHTAPHBIX (YHKIIMA W BBIYUCIATH HHTErpai 1o Gopmyne Herorona—
JleiiOnuma;

HaxXo4uTh IIOIAaIX ITIJIOCKHUX (1)I/Il"yp 1 00BEMEI TETI C IMOMOIIIBIO MHTET'PAJIA,

UMETh MPEJCTABICHHE O MATEMAaTHYECKOM MOJICITMPOBAHUY Ha TIPUMEPE COCTABIICHHSI
muddepeHInanbHBIX YpaBHECHUH,

pelaTth MPUKIAJHBIC 3aa4l, B TOM YHCJIC COONHAIbHO-3KOHOMUYCCKOI0 U (1)I/I3I/ILI€CKOFO XapakTepa,
Cpe€aCTBaM MaTCMaTUYCCKOI'O aHaJIn3a.

COJEPKXAHUE OBYYEHUS
11 KJIACC
Yuciaa v BLIYUCIECHUSA

Harypanbabie u nensie uncna. [[pumeHneHne npu3HakoB JETUMOCTH LEIbIX YUCEIL,
HanOombIMii o0l nenurens (nanee — HOJl) n naumensinee obmiee kpatHoe (nanee —HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKInaa 1 penieHus 3a/1a4 B MebIX YHCIax.



KommuiekcHbie uncna. Anredpandeckasi U TPUTOHOMETpHYECKask OPMBI 3aIHCH
KOMIUIEKCHOTO 4yHcia. ApupMeTnyecKre omnepanuy ¢ KOMIUIEKCHBIMU YnciaMu. M3o0paxenune
KOMIUJIEKCHBIX YKCEJI Ha KOOPJIUHATHOU miockocTu. @opmyna Myaspa. KopHu N-0i cTeneHu u3
KOMIUIEKCHOTO 4rcia. [IpuMeHeHne KOMITJIEKCHBIX YHCeI JUIs pelieHus (PU3NYeCcKuX U
r€OMETPUUYECKHX 3a/]1a4.

YPaBHeHHH N HEPABCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/If/'I 1 HCPABCHCTB. PaBHOCHIBEHEBIE CHCTEMBI U CHCTEMBI -
CICACTBU. PaBHOCHIBHBIC HCPAaBCHCTBA.

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C TTOMOIILI0 TPUTOHOMETPHUECKOM
OKPYKHOCTH. PellieHne TpuroHOMeTpUIECKNX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.
OCHOBHBIE METO/IbI PEILIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEW pallHOHAIbHBIX, UPPALMOHAIBHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

ypaBHeHI/ISI, HCPaBCHCTBA U CUCTEMBI C IapaMCTpPaMu.

[IpuMeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a1a4 U 3a/1a4
13 pa3IU4HbIX 00JacTel HAyKHU U pealibHOM JKU3HU, HHTEPIIPETaLUs OJTyYEHHBIX Pe3y/IbTaToB.

DOyHKIUM U rpapuKn

I'paduk kommozuruu GyHkui. ['eomerpuyeckrue 00pa3bl ypaBHEHUH U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPapUKH.

I'padmyeckue MeTobl pelieHus: ypaBHEHHH 1 HepaBeHCTB. [ paduyeckue MeTo bl pereHus
3aJ1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB QyHKIMI 1715 MCCeA0BaHUS MIPOLIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hauaja MmaTeMaTHY€CKOI0 aHAJIH3a

HpI/IMeHeHI/IC HpOH3BOHHOﬁ K UCCIICAOBAHHUIO (I)YHKLIPII;'I Ha MOHOTOHHOCTb U DKCTPEMYMBI.
Haxoxnenue HauOOBIIEr0 U HAUMEHBIIIETO 3HAYEHUH HerCpBIBHOﬁ q)YHKI_II/II/I Ha OTPEC3KCE.

HpI/IMeHeHI/IC HpOH3BOI[HOI>i AT HAXOXKACHUA HAWITYUHICTIO PCIICHUA B IPUKIIAAHBIX
3aavax, At OIpCACIICHUA CKOPOCTH U YCKOPCHUA ITPpOoLecca, 3aJaHHOTI'O (bOpMy.]'IOI\/’I NI l"pa(I)I/IKOM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO nepBooOpa3HbIX. [lepBooOpa3Hble AeMEHTapHbBIX
¢bynkuuit. [IpaBuiia HaxXoXA€HUS TEPBOOOPA3HBIX.

WnTterpan. ['eomerpuueckuil cMpica MHTErpaia. Beranciaenue onpeei€HHOro HHTerpaa mno
¢dopmyne Herotona—JIeiiOHuna.



[IpumeneHne nHTErpaia il HAXOXKACHUS IUIOMIAICH MI0CKUX GUryp u 00bEMOB
r€OMETPUYECKUX TEJ.

[Tpumeps! pemenuii quddepeHInaIbHIX ypaBHEHUH. MaTeMaTn4eckoe MOACTMPOBAHUE PEaTbHBIX
IIPOLIECCOB C MOMOIILI0 TP PEPEeHIINATHHBIX YPABHCHHM



TEMATHUYECKOE IINTAHUPOBAHUE

11 kaace
HazBanue paznena (Tembl) KonuuectBo | OcHOBHOE cojiepKaHue pa3jena OcCHOBHBIC BUIBI JCSATSILHOCTA 00YYAIONTUXCS
4acoB (Tembl)
HccnenoBanue GpyHKuunii 22 [IpumeHnenue npous3BoIHOM K CrpouTth rpaduk KOMIO3UIUHN QYHKIHIA C
MTOMOTIIBIO TTPOU3BOTHON UCCIIEIOBAaHHUIO (PYHKIIMIA HA TIOMOIIIBIO JIEMEHTAPHOTO MCCIIEIOBAHUS U
MOHOTOHHOCTB U DKCTPEMYMBI. CBOWCTB KOMITO3HUITHH.
Haxoxnaenue Haubobiero u Crpoutsb reomerpuyeckue oOpas3sl ypaBHEHUN
HAMMEHBIIIETO 3HAYEeHHUS HETIPEPHIBHOW | M HEPABEHCTB Ha KOOPAWHATHOH TJIOCKOCTH.
(GyHKIIMN Ha OTpe3Ke. M cmonp30BaTh MPOU3BOIHYIO JUIS
[TpumMeHeHwe MPON3BOTHON /ISt uccrnenoBanus QyHKIIMA Ha MOHOTOHHOCTD |
HAXO’KJICHHUS HAWITYUIIIEero PEIICHUS B | DKCTPEMYMBI; HAXOIUTh HANOOJIbIIEe U
MPUKIIAJIHBIX 331a9axX, JUIs HaMMEHBbIIIee 3HAYCHUST PYHKITHH
OTIpEJICIICHNUS] CKOPOCTH U YCKOPEHUS HETPEPHIBHON Ha OTPe3Ke; CTPOUTH rpadpuKu
rpotiecca, 3aaHHOTO0 GopMYIIOH UTu (GyHKIMI Ha OCHOBAaHUHU IPOBEAEHHOTO
rpaduKoM. HCCIIeI0BaHUSI.
Kommnozurus GyHKINA. Hcnonb30BaTh NPOU3BOIHYIO IJ11 HAXOXKICHUS
['eomeTrpuueckre oOpa3bl ypaBHEHUN U | HAWIYYILEro PelIeHus B IPUKIIAJHBIX, B TOM
HEPAaBEHCTB HAa KOOPJMHATHOM YHClIe COLMATIbHO-9KOHOMHUYECKUX, 3a/1a4ax,
IJIOCKOCTH IUISL OTIPENIeICHUSI CKOPOCTH M YCKOPEHUS
nporecca, 3a1aHHOT0 GOPMYION WU
rpauKoM.
[TonyuaTh mpeacTaBieHre O IPUMEHEHUH
MIPOM3BOJIHOM B Pa3IMUHBIX OTPACIIAX 3HAHUN
[TepBooOpa3nast u UHTErpa 12 [IepBooOpa3Hasi, 0CHOBHOE CBOMCTBO OnepupoBaTb NOHATUSAMU: IEPBOOOpa3Hast U

nepBooOpasubiX. [IepBooOpazHbIe
aneMeHTapHbIx QyHkuuid. [IpaBua
HAXO0X/ICHHUS MePBOOOPaA3HBIX.
HMuterpan. ['eomeTpruydecKknil CMbICI
uHTEerpana. Beruncienue
OTIPENEIEHHOTO UHTErpaa 1o
dopmyne HeroTona— JleiiGHuma.
[Ipumenenue uHTerpana ais
HAXOKJEHUS MJIOIAJEH TI0CKUX

omnpenenéHHbIid nHTerpait. Haxoants
1IepBOOOpAa3HbIE IIEMEHTAPHBIX (PYHKIUH 1
BBIYHCIISITH HHTETpal 1o ¢popmyie Hprorona—
JleliOHULIA.

HaxonuTh niomnaam miockux Guryp u
00BEMBI TEJ ¢ IOMOIIBIO ONPEIEIEHHOTO
UHTErpaa.

3HaKOMUTbHCS C MATEMaTUYECKUM
MO/JIeIMPOBaHUEM Ha MpUMepe
JddepeHnnanbHbIX ypaBHEHUH.




buryp 1 06bEMOB reOMETPHUIECKUX
TeIL.

[Ipumeps! penienui
mddepeHnnanbHbIX ypaBHEHUH.
MaremaTrnueckoe MOJEIUPOBAHUE
peabHBIX MPOIECCOB C IIOMOIIBIO
mrddepeHnnanbHbIX YpaBHEHUH

[Tony4ars npecTaBieHUe O 3HAYCHUU
BBEJICHUS TIOHATHS MHTETpaja B Pa3BUTUU
MaTeMaTHKU

I'paduku Tpuronomerpuueckux | 14 Tpuronomerpuueckue GyHKIUU, UX Hcnonb3oBath nuppoBbIe pecypehl s
GyHKIMH. CBOMCTBA U rpauKH. MOCTPOEHHUS I'PpaKOB TPUTOHOMETPHUUECKUX
Tpuronomerpuyeckue OT60p KOpHEN TPUTOHOMETPUUECKHUX (GYHKIMM U U3YYEHUS UX CBOWCTB.
HEpaBEHCTBA YpaBHEHUH C IOMOIIbIO PemaTh Tpuronomerpuiecke ypaBHeHUs U
TPUTOHOMETPUUECKON OKPY>KHOCTH. OCYILIECTBIISATH OTOOP KOPHEW C OMOIIIbIO
Pemenue TpuroHoMeTpru4ecKux TPUTOHOMETPUUECKON OKPY>KHOCTH.
HEpaBEHCTB [TpuMeHsTh GOPMYIBI TPUTOHOMETPUH AJIS
pelIeHrs OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBathk HUQPOBLIE pecypesl i
HOCTPOEHMS U HCCIIeI0BaHUs TpapUKOB
byHKIUH
HppaunonanbHeie, 24 OCHOBHBIE METO/IbI PEIICHUS [IpuMeHsATh CBOMCTBA MOKA3aTEIBbHON U
MOKa3aTebHbIE U NIOKa3aTeIbHbIX U JIOrapu(pMUUECKUX JorapupmMuuecKoi GPyHKINN K PELIEHUIO
norapupmMuIecKue HEPaBEHCTB. [I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUX
HEpaBEHCTBa OCHOBHBIE METO/IbI PEIIEHUS HEPaBEHCTB.
UppalMOHAIILHBIX HEPABEHCTB. O0ocHOBaTh PaBHOCUIBHOCTD IIEPEXO/I0B.
I'paduueckrie MeTOIbI pelIeHUs Pemiate nppaumoHanbHble U
UppaLMOHATILHBIX, TIOKA3aTENIbHbIX U KOMOHMHUPOBaHHbIE HEPABEHCTBA, C IOMOIIIbIO
JorapupMHUECKUX YpaBHEHUH U PaBHOCHJIBHBIX I1EPEXOJIOB.
HEPaBEHCTB Hcnonb3oBate rpadguyeckre MeTobl 1
CBOICTBa BXOASALINX B YpaBHEHHE WIH
HEpaBEHCTBO (YHKIUI JUIs peleHus 3ajauu
KommuiekcHble uncna 10 Komnuniekchble uncna. Anrebpandeckast | OnepupoBaTh HOHATUSAMH: KOMIUIEKCHOE

U TPUrOHOMETpHUYEcKasi (OpMbI 3aIHCH
KOMIIJIEKCHOTO YHUCIIA.
ApudmeTrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU.

YHCIJI0O U MHOKECTBO KOMIUIEKCHBIX YHCEIL.
[TpencTaBisiTh KOMIUIEKCHBIE YHCTIA B
anreOpanyeckoi ¥ TPUrOHOMETPHUYECKON
¢dopme. BeinonHATs apupmeTnyeckue
ONepaliy C HUMHU.




N300parkeHne KOMIUIEKCHBIX YHCET Ha
KOOpAMHATHOH mockoctu. Gopmyrna
Myagspa. Kopau n-oii crenenu u3s
KOMIUIEKCHOTO YHCIIA.

[IpumMeHeHe KOMIUIEKCHBIX YHCEeN IS
pemeHus: GU3NIecKux u
reOMETPUIECKUX 33124

N300paxkaTh KOMIUIEKCHBIE YKCIIa Ha
KOOPAMHATHOW INIOCKOCTH.

[TpumensTs popmyny MyaBpa u ogy4aTh
IIPEJICTaBICHUE O KOPHAX N-OW CTENEHU U3
KOMILJIEKCHOTO YHUCIIA.

3HAKOMUTBHCA C IPUMEpPaMU IPUMEHEHUS
KOMIIJIEKCHBIX YHCEN JUIsl pelIeHUs
r€OMETPUYECKUX M (PU3NYECKHX 3aau

HarypanbsHbie u 1iemnsie yncia 10 HarypanbsHbie u 11e1b1e yncna. OrniepupoBaTh NOHIATHSAMU: HATypajIbHOE U
[IpuMeHenne mpu3HAKOB ACIUMOCTH 1[EJI0€ YMCII0, MHOKECTBO HATYPAIbHBIX
nensix yncenr, HOJl m HOK, octaTkoB | HENBIX YHCENl.

1o MOJIyJt0, anroput™ma EBknmna st Hcrnonp30BaTh NMpU3HAKY ASTUMOCTH TETBIX
pEIIEHNS 3374 B LEIBIX YUCIAX yucel; octatku o moayiwo; HOJl u HOK
HaTypaJbHBIX YUCceN; anroput™ EBkauaa mms
penieHus 3aaad.
3anuchIBaTh HATYpaJIbHBIC YKCIIA B PA3TUIHBIX
MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHS

CucreMbl pallMOHAJIBHBIX, 12 CucreMa ¥ COBOKYIMHOCTh YpaBHEHUH. | OnepupoBaTh MOHATUSAMH: CUCTEMA U

HppalMOHATIBHBIX PaBHOCHUIIBHBIE CHCTEMBI M CHCTEMBI- COBOKYIMTHOCTh YPAaBHEHHI U HEPABEHCTB;

MMOKa3aTeNbHBIX 1 CIICICTBUSL. pElIEHHE CUCTEMBI UM COBOKYITHOCTH;

Jorapu(PMUIECKUX ypaBHEHUN OCHOBHBIE METOJIbI PEIICHUSI CUCTEM U | PABHOCUJILHBIE CUCTEMBI U CUCTEMBbI-
COBOKYITHOCTEH pallMOHAIbHbIX, CIIC/ICTBUSL.
HMppalMoOHaIbHbBIX, TOKA3aTEIbHbIX U HaxoauTe pelieHust CucTeM U COBOKYITHOCTEH
Jorapu(MHUIECKUX YpaBHEHUH. LEJIbIX pAllMOHATBHBIX, UPPALIMOHAIBHBIX,
[IpruMmeHeHue ypaBHEHUH, CUCTEM U MOKa3aTebHBIX U JIOTApUPMUICCKUX
HEPABEHCTB K PEIICHUIO yYpaBHEHUH U HEPABEHCTB.
MaTeMaTUYCCKUX 3aja4 1 3aJ1a4d U3 [IpuMeHATH cUCTEMBbl YPABHEHUI K PEILICHUIO
pa3InuHbIX 00JacTel HAyKu U TEKCTOBBIX 33J1a4 M3 Pa3IuYHBIX 00IacTei
peaIbHOM )KU3HU, MHTEPIPETAIUS 3HAHUM U peaJIbHOW KU3HU;
MOJIYYEHHBIX PE3yJIbTaTOB MHTEPIPETUPOBATH MOTYYCHHBIE PEIICHUSI.

Hcnonb3oBath 1upoBbIE pecypehl
3ajauu ¢ mapameTpamu 16 PaunonaneHble, MppanmoHaibHbIE, Br16upath cioco6 penieHus: palioHaIbHBIX,

noKa3aTesbHbIe, JOrapuPpMHUUECKHE U
TPUTOHOMETPUUECKNE YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C
napamMeTpamH.

UppalMOHAIbHBIX, TOKA3aTeIbHBbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPHUUECKUX
YPaBHEHUI U HEPABEHCTB, COAEPKAIINX
MOJIyJIM U TapaMeTpBhl.




[TocTpoenue u uccnenoBanue
MaTEMaTHYECKUX MOJIENIEH peaIbHBIX
CUTYyallMi C IOMOLIBIO YPABHEHUH,
CUCTEM YPaBHEHUU U HEPABEHCTB C
napameTpamu

[TpumensTH rpaduvyeckrue 1 aHATUTHIECKUE
METO/bI JUIsl pELICHUSI YPABHEHUUN U
HEPaBEHCTB C apaMeTpaMH, a TAKKe
uccnenoBanne GyHKIUNA METoJaMu
MaTeMaTu4ecKoro aHaIu3a.

CTpOI/ITL H UCCJICA0BAaTh MaTEMaTHYCCKHUE
MOJC/IN PCAJILHBIX CI/ITyaIII/H\/JI C IIOMOIIIBIO
YpaBHEHUH, HEPABEHCTB U CUCTEM C
napamMeTpamu

[ToBTOpenue, o6o0IIEHNE,
cucTeMaTu3anys 3HaHu|

16

OCHOBHI)IC IIOHATHUSA U MCTOAbI Kypca,
00001IeHNE U CUCTEMATU3AIMA 3HAHUI

MonennpoBath peanbHble CUTyallud Ha S3bIKE
anredpbl, COCTABIIATH BbIPAKEHUS, YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3a/1a4¥, UCCIIEI0BATH IOCTPOCHHBIE MOJIETH C
MCII0JIb30BAHUEM ammapara aareopsl,
WHTEPIPETUPOBATH MTOTYYEHHBIN pe3yibTarT.
[TpumeHsITh QYHKIUU A MOJIETUPOBAHUS U
HCCIICIOBAHMS PEANIbHBIX ITPOLIECCOB.

Pemare npuknanHelie 3a1a4u, B TOM YHCIE
COLIMAIBHO-3KOHOMUYECKOT0 U (PU3NYECKOTO
XapakTepa, CpeJICTBaMH anredpsl 1
MaTEMaTHYECKOTr0 aHAJIN3a

OBILIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME
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