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IHOACHUTEJIBHASA 3AIIMCKA

PaGouass mporpamma yueOHOro Kypca «Ajnredpa M Hayana MaTEeMaTHYECKOro aHajaM3a» 0a30BOro
ypoBHs st oOyvaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHOBe DenepalibHOrO T'OCYAapCTBEHHOTO
00pa30BaTEIbHOIO CTAaHJApTa CpeaHero olmiero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MNPEABABIAEMbIX K MaTeMaTUYeCKOMY 00pa3oBaHUIO, U TpaJuLUNA POCCHUIICKOro
oOpazoBanus. Peammzanust mporpaMMbel  oOeclieuMBaeT  OBJIAQJCHUE KIFOUEBBIMH  KOMIIETEHIUSMH,
COCTABISIOLIIMMU  OCHOBY JUIi CaMOpa3BUTHs M  HENPEpPHIBHOIO  00pa3oBaHMs, ILEJIOCTHOCTD
O0ILEKYJIBTYPHOT O, TMYHOCTHOT'O M TTI03HABATEIBHOTO Pa3BUTHUS JINYHOCTH O0YJArOIIUXCS.

HEJIX U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTUYECKOro aHaJIM3a» SIBJIIETCS OJHUM M3 HamOojee 3HauMMBbIX B
nporpaMMme CTapiieil MIKOJIbI, TTOCKOJIbKY, C OJHOM CTOPOHBI, OH 0OeCIeunBacT HHCTPYMEHTAJIbHYIO 0a3y
JUIS U3YYEHUsT BCEX ECTECTBEHHO-HAYYHBIX KYPCOB, & C JIPYrodl CTOPOHBI, (POPMHUPYET JIOTHYECKOE W
a0CTpaKkTHOE MBIIUICHUE YYalIUuXCs HAa YPOBHE, HEOOXOAMMOM ISl OCBOCHHUS KYpCOB HMH()OPMATHKH,
OOIIIECTBO3HAHUS, WCTOPUH, CIOBECHOCTH. B paMkax maHHOro Kypca ydJaliuecs OBJIAJICBAIOT
YHUBEPCAJbHBIM  SI3bIKOM COBPEMEHHOW HaykH, Koropas (GOpMYyJIUpYeT CBOM JOCTHUXKEHHUS B
MaTeMaTu4ecKkou popme.

Kypc anre6psl 1 Hayay MaTeMaTHYECKOTO aHaJIM3a 3aKJIaIbIBACT OCHOBY JIJIsl YCIICLTHOTO OBJIaICHHS
3aKOHaMHU (PU3UKH, XUMHUH, OMOJIOTMH, TOHUMAHUS OCHOBHBIX TEHICHIIMHA DSKOHOMHMKH W OOIIECTBEHHOMN
KU3HU, IO3BOJISICT OPUCHTUPOBATHCS B COBPEMEHHBIX IHM(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPCHHO WCIIOJB30BaTh WX B ITIOBCEIHEBHOM XH3HU. B TOXe Bpems oOBjIajneHUE aOCTPAKTHBIMH U
JIOTMYECKHA CTPOIMMH MaTEMaTHYSCKUMHU KOHCTPYKIUSMHU Pa3BHBACT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
O0OCHOBBIBaTh ~ MCTHMHHOCTh  yTBEPXKJIEHUS, HCHOIB30BaTh  0000IIEHME W  KOHKPETH3AIHIO,
abcTparupoBaHue W aHAIOTHIO, (OPMUPYET KpeaTMBHOE W KPUTHYECKOE MBIIIIeHHE. B Xome u3yueHus
anreOppl ¥ HaYal MaTEeMAaTHYECKOTO aHaIM3a B CTapIIeld IIKOJNE yYalluecs IMOJTy4aroT HOBBIA OMBIT
pellleHUs] TPHKJIAJHBIX 3aJad, CaMOCTOSTECILHOTO MOCTPOCHUS MAaTEMaTHYSCKUX MOJeed pealbHbBIX
CUTYyaIluil ¥ MHTEPIPETAIIMH MOJTYUCHHBIX PEIICHHH, 3HAK OMSTCS C MPUMEPAMHA MAaTEMAaTHYECKUX

3aKOHOMEPHOCTEH B MPHPOJIE, HAYKe M B HMCKYCCTBE, C BBIJAIOMMMHUCT MAaTEMATHYCCKUMHU
OTKPBITUSIMHU M X aBTOPAMHU.

Kypc obOnamaer 3HAYMTENHFHBIM BOCHUTATEIHHBIM MOTEHIIMATIOM, KOTOPBIH peann3yercs Kak depes
yueOHBI MaTepuall, CIocoOCTBYIOUMH (OPMUPOBAHHIO HAYYHOI'O MMPOBO33PEHHUS, TaK U Uepe3
cnenuuKy ydeOHOH NesITeNbHOCTH, TPEOYIOmeld CaMOCTOSITEIbHOCTH, aKKYPaTHOCTH, MPOJIOJDKATENBH O
KOHIIEHTPAIIM¥ BHUMAHHS U OTBETCTBEHHOCTH 3a MOJY4YEHHBIN pe3yJIbTaT.

B ocHoBe wMmeromuku oOydeHHMs anrebpe W HayajaM MaTEeMaTUYeCKOro aHajind3a JIKUT
JeSITeIIbHOCTHBIA MPUHITAI O0YUICHHUS.

Crpyktypa Kypca «Anrebpa W Hadajia MaTEMAaTHYECKOTO aHAINW3a» BKIIOYACT CIICAYIOIINE
COZIEpXKATEIIbHO-METOANYSCKUE JTHHUH: «Yucna u BeauciaeHus», « DyHKIUU U rpaduKkn», « YpaBHCHUS U
HepaBeHCTBa», «Havama wMarematnmdeckoro aHanm3a», «MHOXecTBa | JIOTHKa». Bce  OCHOBHBIC
COZIePIKATEIIbHO-METOAMYCCKIE JJMHUU U3YYalOTCS Ha MPOTSHKCHHUHM JIBYX JIET OOYYEHHUs B CTApIICH IIKOJIE,
€CTECTBEHHO JIONOJIHAS JIPYr JApyra M IOCTEIEHHO HACHIIIAsICh HOBBIMH TeMaMH W pasieiamu. JlaHHBIN
Kypc SBISIETCS HMHTETPATUBHBIM, IIOCKOJILKY OO0BEIUHSAET B ce0e COAepKaHUE HECKOJIBKUX
MaTEeMAaTHYECKUX JTUCIHUIUIMH: aireOopa, TPUTOHOMETPHS, MATEMATHICCKIH aHAIIU3, TCOPHsI MHOXKECTB U
ap. ITo Mepe Toro kak ydamggecsi OBJIQJICBAIOT BCE OoJiee MMUPOKHMM MAaTEMAaTHYSCKUM ammapaTtoM, Y HUX
MOCIIEIOBATEIbHO (OPMHUPYETCS M COBEPIIECHCTBYETCS yMEHUE CTPOHTh MATEMAaTUYECKyI0 MOJeNb
pearbHON CHUTyalWu, MPUMEHSITh 3HAHUs, TOJNydeHHbIE B Kypce «Anredpa M Havala MaTeMaTHYECKOTrO
aHajaM3a», JUIS PEIICHUS CaMOCTOSATEIbHO C(HOpPMYIMPOBAHHONM MaTEeMaTUYSCKOW 3aJadd, a 3aTeM
WHTEPIPETUPOBATH MOJYICHHBIN pe3ybTar.

ConepxkatenbHO-MeToquYecKas THHUS «UKclia U BBIYUCICHHS» 3aBepiiaeT (GOpMHUPOBAHUE HABBIKOB
WCIOJIb30BAHUS JICH CTBUTENIBHBIX YHCEJ, KOTOpOe OBLIO HAYaTO B OCHOBHOM INKOJeE. B crapmiei mkoie
0co00e BHUMaHUE yaenseTcss (OPMUPOBAHUIO TPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKIIFOYAIOIINX B CEOS



HCIIOJIB30BAHUC PA3JIMYHBIX (1)OpM 3a11mucu HeﬁCTBHTeHBHOFO qucjiia, yMCHUC pallMOHAJIbHO BBIIIOJHATH
NEeUCTBUSL C HHUMHM, [JeJaTh IpPUKHUIKY, OLEHMBaTh pe3yiabTaT. OOyyaronmecss MOJy4aroT HaBBIKU
NpUOIKEHHBIX BBIYMCICHUN, BBIMOJHEHUS J€MCTBUI € YMCIaMM, 3allMCAaHHBIMU B CTaHJApTHOH (opme,
HCIIOJIB30BaHUA MATCMATHUYCCKHNX KOHCTAHT, OLCHUBAaHHN YHMCIIOBBIX BBIpa)KCHI/If/’I.

Jluaust «YpaBHEHUS M HEPABEHCTBA» pPEaJM3yeTcsi Ha NPOTSLKEHUU BCEro oO0ydeHus B cTapliel
IIKOJE, IOCKOJbKY B KaXKAOM pas3jiene IporpaMMbl IPEAYCMOTPEHO pELIEHHE COOTBETCTBYIOILUX
3amad. OOyyaronyecss OBJIAJEBAIOT  pa3IMYHBIMU  METOJAMH  PEUICHUS LEJbIX, pallOHAJbHbIX,
WppaIoOHATBHBIX, TTOKA3aTeNbHBIX, JOrapu(MUIECKUX U TPUTOHOMETPUIECKUX YPAaBHEHUI, HEPABEHCTB U
ux cucreM. [lomydyeHHbBIE YMEHUS UCIONB3YIOTCS MPU UCCIEOBAaHUH (QYHKIIUI C TIOMOIIBIO TPOU3BOIHOM,
PCIICHUN IPUKIAAHBIX 3aJa4 W 3aJa4d Ha HaXO0XACHUC HauOOJLIINX M HAMMEHBIINX 3HAaYeHHH
¢byukuuu. JlanHasi cofepkaTelnbHasl JIMHUS BKJIIOYaeT B cedsl Takke (GopMUpOBaHHE YMEHUH BBINTOJIHATH
pacu€rel 1o  ¢opmysiaM, TNpeoOpa3oBaHUS  IENBIX,  PAIMOHAIBHBIX, HUPPANUOHAJIBHBIX U
TPUTOHOMETPUICCKUX BBIpa)KeHPIfI, a TaKXKeE BBIpa)KeHHﬁ, coacpiKaluXx CTCIICHU U J'IOl"apI/I(l)MI)I. Bnaronapﬂ
U3YYEHHUIO anre0pandeckoro maTepuana IMPOMCXOAMT JajibHEWIlee pa3BUTHE AJTOPUTMUYECKOTO U
aOCTPAaKTHOI'O MBILNUIEHUS Y4YalMXcs, (OPMHUPYIOTCA HAaBBIKM JIEAYKTHBHBIX pPacCyXIE€HHH, paboOThl ¢
CHUMBOJIbHBIMH (I)OpMaMI/I, NpCaACTaBJICHUA 321KOHOM€pHOCTCI71 M 3aBUCHUMOCTEH B BUJC PABCHCTB U
HepaBeHCTB. AnreOpa mnpeayaraer 3¢G(eKTUBHbIE WHCTPYMEHTBHl [UJIsI pELIeHUs MPaKTHUECKUX MU
€CTECTBEHHO-HayUYHBIX 33]1a4, HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK sI3bIKa HAYKH.

ConepxatenbHo-MeTonu4eckas JUHUS «DYHKIUU U rpadukm» TECHO MeperuieTaercs ¢ IpyruMHU
JUHUSMM ~ Kypca, TIIOCKOJIbKY B KAaKOM-TO CMbICiI€ 3a7a€T IOCIEIOBAaTENbHOCTh  H3Y4YEHUS
MaTepuania. V3ydeHue cTeneHHoH, 10Ka3aTeabHO!, JIOrapuMUUEeCKON U TPUTOHOMETPUUECKUX (YHKIIHH,
UX CBOWCTB U I'paMKOB, UCIIOJIb30BAHNE QYHKLIMN AJIs pelIeHus 3a4a4 U3 Jpyrux y4yeOHbIX IPEeIMETOB U
peanbHOM JKU3HM TECHO CBS3aHO KaK C MaTeMaTHMYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OoJbllIoe BHUMAaHHE YAEISIETCS (GOPMHPOBAHHMIO YMEHHs BbIpakaTh (OpMYyJIamMu
3aBUCUMOCTH MCXKAY Pa3JIMYHbIMU BCIMYWMHAMH, HCCICAOBATH IIOJIYUCHHBIC (I)YHKI_II/II/I, CTPOUTH HX
rpaduku. MaTepuan 3TOW coaepXKaTeIbHOW JIMHUM HAICJICH Ha pPa3BUTHE YMEHUHW H HaBBIKOB,
MO3BOMAOIIUX BbIpaXaTb 3aBUCUMOCTU MCXKAY BCIWMYMHAMU B pa3JII/I‘IHOﬁ (i)OpMeZ aHaHHTHqCCKOﬁ,
rpaguyeckoii U cioBecHOW. Ero u3ydeHue crnocoOCTBYeT pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIJICHHUS,
CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AIUH, UCIIOIb30BaHUIO aHAJIOTUH.

ConepxatenbHas muHMs «Hadana MaTeMaTH4eckoro aHajan3a» MO3BOJSET CYIIECTBEHHO PAaCIIMPUTh
KpYT KaK MaTCMAaTHYCCKUX, TaK U NPUKIIAJAHBIX 3aa4, JOCTYITHBIX O6yan()I_]_[I/IMC$I, Y KOTOPBIX MOABJIACTCSA
BO3MOKHOCTb HCCJIEIOBaTh U CTPOUTH rpaduku (YHKIMHA, ONpeaensTh UX HauOOJbIINe U HAaUMEHbIINE
3HAUYCHUsA, BbBIYUCIIATH IIJIOIIAAN (bl/ll"yp U 00BLEMEI TCJI, HaXO0OAUTb CKOPOCTU U YCKOPCHHA
pOoIECCOB. ﬂaHHafI COACPIKATCIIbHAA JIMHUA OTKPbIBACT HOBBIC BO3MOXHOCTH IMOCTPOCHUA
MaTEMATUYCCKUX MOI[GHCﬁ pPCaJIbHBIX CI/ITyaI_IPlﬁ, HAaXOXACHHUA HAWTy4dlICro PCHICHUS B NMPHUKIAAHBIX, B
TOM YHCIIE COLMAJIbHO-DKOHOMMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOIO aHalIn3a
CIIOCOOCTBYET Pa3BUTHIO AOCTPAaKTHOro, (POPMalbHO-JIOTMYECKOIO M KPEaTHBHOI'O  MBIIIJICHHUS,
(GOpMHUPOBAaHUIO YMEHHMI pacro3HaBaTh IPOSBJICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHMKE H
uckycctBe. O0yvaromuecs y3HalOT O BBIJAIOMIUXCA pe3yJbTaTaX, IOJYYEHHBIX B XOJI€ pPa3BUTHUS
MaTeMaTHKH KaK HayKH, U UX aBTOPax.

COI[Gp)KaTGJ'ILHO-MGTOI[I/I‘-IGCKEUI mmHAS «MHOXKECTBa M JJOTUKA» B OCHOBHOM ITOCBAIIICHA 3JIEMCHTAM
TCOpPHUU MHOKCCTB. TCOpeTI/IKO-MHO)KCCTBeHHLIG MMpCACTABJICHUA IIPOHU3BIBAIOT BECH KYPC IITKOJIBEH O
MAaTCMATHUKU U MpCajiararoT Hauboiee YHHBepcaHBHBIﬁ SA3BIK, 06LCHHHﬂIOHlHﬁ BCC pa3aciibl MATCMAaTHUKU U
e€ NPUIIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MaTEMAaTUUYECKUE UCIUIUIMHBI B eAuHOe Lenoe. [1oaTomy BakHO
JAaTb BOSMOXXHOCTb HIKOJIbHUKY ITIOHUMATb TCOpGTHKO-MHO)KGCTBCHHBIfI SA3BIK COBpCMeHHOI\/’I MaTEMAaTUKH U
HCIIOJIBb30BATh €ro AJId BbIPaXXCHUA CBOUX MBICJICH.

B kypce «AnreOpa u Hayajga MaTeMaTHYECKOrO0 aHaIM3a» MPUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTUYCCKOro MOJACIMPOBAaHHA, KOTOPLIC IMPH3BAHBI C(i)OpMI/IpOBaTI) HaBBIKHM ITOCTPOCHUA MOILGJ'ICf/i
peaslbHBIX CUTYyallMi, MCCIeOBaHUs 3TUX MOJeJel C MOMOIIbIO ammapara aaredpbl U MaTeMaTH4ecKoro
aHaJIn3a U UHTCPHIPECTAlMU MMOJYUCHHBIX PC3YJIbTAaTOB. Takwue 3aJaHus BIIJICTCHBI B Ka)KHLIﬁ H3 pasaciioB
IIPOrpaMMBI, ITOCKOJIBKY BE€Chb MaTe€pHall Kypca MHUPOKO HCHOJB3YETCS [UId PELICHUS IMPUKIAJIHBIX
3anad. [Ipu permeHnn peanpHBIX MPAKTUYECKUX 3a/1a4 ydyalluecs pa3BUBAIOT HAOIIOAATENIbHOCTh, YMEHUE
HaXO0JHUThb 3aKOHOMCPHOCTH, a6CTpaFI/IpOBaTBC$[, HCIIOJb30BaTh aHAJIOI'UIO, O606H_IaTI) U KOHKPCTU3NPOBATH
Hp06neMy. ﬂeHTeHBHOCTB 10 (bOpMI/IpOBaHI/IIO HAaBBIKOB PCHICHUA IMPHUKJIAJHBIX 3aa4 OPraHU3yCTCs B
mpolecce U3y4eHus BceX TeM Kypca « Anredpa 1 Hadajla MaTEMaTHYECKOI O aHaIM3ay.



®opmbl yuéTa pabdodveil mMporpaMMbl BOCHUTAHHMS B padoueil mporpamme mo ajiredpe U HavajiaMm
MaTeMaTHYecKoro aHaiu3a. Pabouas mporpaMMa BOCIHTaHMS — peaM3yeTcss B TOM 4YHCIE M 4epes
UCIIOJIb30BAaHUE BOCHHUTATENBHOIO MOTEHIMAJa YPOKOB MaTeMaTHKH. OTa paboTa OCYIIECTBIAECTCS B
clenyrumx Gopmax:

e JloOyxnenue oOyuaroumuxcsi coOa0JaTh Ha YpPOKE OOIIENPUHATHIE HOPMBI IOBEJCHMS, IpaBUiia
O0IIIEeHHUS CO CTapIIMMU (TIearorndiecKUMyU pabOTHUKAMU) U CBEPCTHUKAMU (00Yy4aroIIMMUCS), TPUHIIUITBI
y4eOHOM TUCIMILTNHBI U CAMOOPTaHU3AIUH.

® [IpuBneueHre BHUMaHHs 00y4YarOIUXCs K IIGHHOCTHOMY aCIeKTy M3y4aeMbIX Ha ypoKaxX IMpeIMETOB,
SIBJICHUM, COOBITUI Yepes:
—_— O6paH_IeHI/IC BHUMAaHUs Ha 61/10rpa(1)1/11/1 YUCHBIX, CBA3AHHLIX C U3y4aCMbIMU B I[aHHLIﬁ MOMCHT TEMaMU, Ha
TOT BKJIanA, KOTOpLIﬁ OHH BHECCJIM B Pa3BUTHUC HaIein CTpaHbl U MHpaA, HA }IOCTOI‘/'IHI:IC noapaxKaHusa MpUuMEpPbI
HX )XU3HU, HA MOTUBBI UX IMOCTYIIKOB.

e llcronp30BaHME BOCIHTATENBHBIX BO3MOXKHOCTEH  CoOJepaHHs ydyeOHOro mpenMera Juis
(dbopMHpoBaHUS Y 00YUAIOUIMXCSI POCCUHCKUX TPAJAUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX M COLMOKYIIBTYPHBIX
LIEHHOCTEHN Yepe3 noA00p COOTBETCTBYIOLIMX 3a1ay JUIsl peIeHHs], TPOOJIEMHBIX CUTyallMi sl 00CYKICHUS
B KJ1acce.

® lHunumupoBaHue 0OOCYXJEHUMN, BHICKa3bIBAHUI CBOErO0 MHEHMsI, BHIPAOOTKU CBOErO JIMYHOCTHOI'O
OTHOILIEHUS K U3y4aE€MbIM TEMaM.

® BkioyeHHEe B YpPOK HIPOBBIX NPOLEAYP, KOTOpbIE TOMOTAlOT MOAAEPKaTh MOTHBAIIHIO
00y4aronmxcsi K MOJIy4EeHUIO 3HAHHUH, HATaXUBAHUIO MO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIIEHHUH B Kiacce,
IIOMOTal0T YCTAaHOBJIEHUIO JOOpOXKeIaTeIbHON aTMOC(Eph! BO BpEMsl YpOKa.

e JlpuMeHeHHE Ha YpPOKE HMHTEPAKTUBHBIX (OpM padOThl, CTUMYIHPYIOIIMX ITO3HABATEIHLHYIO
MOTHBAIUIO 00YYaIOIIHUXCS.

e [IpuMeHeHHe rPYNIOBOM pabOThI WM pabOTHI B Mapax, KOTOPbIE COCOOCTBYIOT Pa3BUTHIO HABBIKOB
KOMaH/IHOW paOOThI U B3aUMOJEHCTBUIO C IPYTUMHU O0YYarOIIIUMHUCS.

e Bri0op ¥ WCHONB30BAHHE HA YpPOKAX METOAOB, METOAMK, TEXHOJIOTHH (MeTomasl (hopMupoBaHUs
CO3HAHUS JIMYHOCTH: YOEKIEHHE, pa3bsCHEHHWE, BHYIICHUE, ITHYECKHE OECeIbl; METONIbl OpraHHU3aIUH
JESITETFHOCTHU: IPUYYEHUE K BBHITTOJHEHUIO TPEOOBAHUI; METOBI KOHTPOJIS, CTUMYJIUPOBAHUSI 1 MOTHBAIHH:
MOOIIPEHNE 3a YYAaCTHE B OJIMMIHUAJAX U MAaTEMAaTUYECKUX KOHKYpCaxX; METOAbl KOHTPOJIS,, CAMOKOHTPOJIS,
CaMOOIICHKU B BOCIIMTAHHUH), OKa3bIBAIOIIUX BOCIHUTATEIHHOE BO3JICHCTBUE HA JJMYHOCTh B COOTBETCTBUU C
BOCITUTATEIbHBIM UEAJIOM, LIENBIO U 33/1a4aMU BOCIIUTAHUS.

o I/IHI/II_II/II/IpOBaHI/IC U MOAACPIKKaA I/ICCJIG,HOBaTeJIBCKOf/'I JACATCIIBHOCTH IMKOJIBHHUKOB B (I)OpMC
OpraHu3aliu TPYHIIOBBIX W HWHAWBUIAYAJIbHBIX MHHH-HCCHC}IOB&HHﬁ, BKIIFOUYCHHEC B YPOK pPa3IMYHbIX
HCCICA0BATCIbCKUX SaHaHHﬁ, qTo JacT BO3MOXHOCTb O6y‘laIOH_[I/IMC$I l'IpI/IO6peCTI/I HaBBIKHU
CaMOCTOATCIIbHOI'O PCHICHUA TCOpCTH‘lCCKOfI HpO6J’IeMH, TCHCPUPOBAHUA H O(bOpMJ'IeHI/IH COOCTBEHHBIX
TUIIOTE3, YBAXKUTCIIBHOI'O OTHOHICHHA K YYXXKUM HICIAM, Hy6JII/I‘-IHOF0 BBICTYIIJICHUA, aprYMCHTUPOBAHUSA U
OTCTaMBaHMS CBOCH TOUKHU 3pCHUA.

® VYCTaHOBJIEHHE YBA)KUTEJIbHBIX, JOBEPUTEIbHBIX, HEPOPMAIbHBIX OTHOIIEHUN MEXIY YYUTEIEM U
Y4EHUKAMH, co3JaHue Ha yYpOKax HMOILMOHAIIBHO-KOM(OPTHOI Cpensl.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM niaHe Ha M3ydeHHE Kypca aireOpbl M HayaJl MaTEMaTHYECKOrO aHalIM3a Ha 0a30BOM YPOBHE
orBoAMTCA 2 yaca B Henenmo B 10 kiacce u 3 yaca B Hepenmo B 11 kiiacce, Bcero 3a JiBa roga oO0y4eHHs —
170 vacos.



COJEP)KAHUME YYEBHOI'O KYPCA

10 KJIACC

Yucsia ¥ BHIYUCTCHUSA

Panmonanbuble  uyncia. OOBIKHOBEHHBIE M JECATHYHbIE JpOOHM, MPOLEHThl, OECKOHEUHbIE
nepuoanyYecKkue Apodu. ApudMeTHdeckue OIepalud C pPaldOHANIBHBIMU YHCIAMH, IMPeoOpa3oBaHUs
YUCIIOBBIX BbIpakeHU. [I[puMenenne apoOell M MPOLEHTOB /g pElIeHUs MNPUKIAAHBIX 3a7ad U3
pa3JIMYHBIX OTPACIIEW 3HAHUM U PEATbHOM )KU3HH.

JelicTBuTenpHBIE Ynclia. PanimoHaabHbIE M UPpAIlMOHATIBHBIE YUCTa. Apu(METHIECKHE OlepaIuu C
JNEHCTBUTEIBLHBIME YUCTaMU. [IpuOmmKEHHBIC BBIYMCIICHUS, TIPaBUIa OKPYTJICHUS, MPUKHUIKA W OICHKA
pe3yabTaTa BEIYUCIICHUN.

Crenenb ¢  unensiM  nokaszateneMm. CtanpaptHas ~— gopma  3amMCH  JEWCTBUTEIBHOIO
yucna. Vcnonb3zoBanue nogxosieil popmel 3anucu 1eHCTBUTEIbHBIX YHCEN I PELICHUs MPaK THYECKUX
3a7a4 U MPEACTABICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaldbHON creneHu. JleicTBus ¢ apudMeTHUEeCKUMH KOPHIMH
HaTypaJibHOHN CTEMEeHHU.

CuHyC, KOCUHYC M TaHI'€HC YMCJIOBOIO aprymeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOI0
aprymeHTa.

YpaBHeHus 1 HEPAaBEHCTBA

ToxnecTBa U TOXKECTBEHHBIE TPEOOPA30BaHUSL.

[Tpeo6Gpa3oBaHKe TPUTOHOMETPUUECKUX BhIpaKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIIbI.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBA. MeTo ] MHTEPBAJIOB.

Perienue nenbix 1 1poOHO-pallMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

Pemenue nppanroHanbHBIX YpaBHEHHI U HEPABEHCTB.

Pemenue TpUroHOMETPUYECKUX yPaBHEHUH.

IIpumMeHeHne ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMAaTHUYECKUX 3a/ad U 3aJa4 U3 Pa3IMYHbIX
obnacTell HAyKU M peabHON JKU3HU.

DOyHkiuu U rpapuku

®Oynkuus, cnocoOsl 3aaanus GyHkiuu. I'paduk GyHkuuu. BzanmMuo odpaTHbie QyHKIUH.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHWl ¢yHkiuu. Hymn  dynkuun. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIUH.

CrenenHas (pyHKUMS C HaTypaJbHBIM U LIENbIM MokKa3aTeneM. E€ colictBa u rpaguk. ColicTBa u
rpauk KOpHs N-0i CTENEHHU.

TpuroHomerpuueckasi OKpPYKHOCTb, OIpeJelleHue TPUIOHOMETPUUYECKUX (YHKIMH YHCIOBOTrO
apryMeHTa.

Havasa MaTeMaTH4eCcKOr0 aHAJIN3a

ITocienoBarenbHOCTH, CI0COObI 3a1aHUsA II0CJIE0BATEIbHOCTEN. MOHOTOHHBIE
[10CJIEIOBATEIbHOCTH.

ApudmeTnueckas U TeoMeTpUueckas mporpeccuu. beckoHeuHo yObIBaomas TreoMeTpHyecKast
nporpeccus. Cymma OecKOHEYHO YyObIBaloIlell reoMeTpuueckoil mporpeccuu. @opmyna  CIOKHBIX
IIPOLEHTOB. M cIIonb30BaHNEe MPOrpeECCUM I PELICHUS PEAJIbHBIX 3a/1a4 NPUKIIAJHOIO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepauuu HaJl MHOxecTBaMu. [luarpammsl Diinepa—Benna. [Ipumenenue TeopeTuko-
MHOXKECTBEHHOI'O amnmnapara JJIsl ONKUCaHUs PEaJbHBbIX MPOLIECCOB M SBJICHUW, IPU PEIICHUU 3a1ad U3
JPYTHX y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CIEICTBUE, 10KAa3aTENbCTBO.



11 KJIACC

Yucsia 1 BIYUCIEHUS

HatypanbHble u nensle yncna. [Ipu3Haku 1eIMMOCTH 1EeJIbIX YUCell.
Crenensp ¢ pauMoHaJIbHBIM MoKa3zaTesnaeM. CBOMCTBa CTENEHH.
Jlorapum uncna. JleciTHUHbIE U HATypabHbIE JIOTapHU(PMBIL.

YpaBHeHMS U HEPABEHCTBA

[IpeobpazoBanue BeIpaKESHU, COMEPIKALTIX JTOTapU(PMBI.

[IpeobpazoBanue BeIpaKeHUH, COEPKALIUX CTETIEHU C PallMOHAJIBHBIM ITOKa3aTeIeM.

[Ipumepsl TPUrOHOMETPUUECKUX HEPABEHCTB.

[loka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHS 1 HEPaBEHCTBA.

Cucrembl IMHEHHBIX ypaBHEHH. PelieHne npukiaaHbx 3aad C NOMOLIbIO CUCTEMbI JIMHEHHBIX
YpaBHEHUM.

CucreMbl ¥ COBOKYITHOCTU palliOHAJIBHBIX YPAaBHEHUIN 1 HEPABEHCTB.

IIpuMmeHeHnEe ypaBHEHM, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMAaTUYECKMX 3alad M 3ajad u3
Pas3IMYHBIX 00JIacTel HAYKU U peaslbHON JKHU3HU.

Oynknuu 1 rpadukn

Oyuxuus. [Tepuonuueckue ¢yHkuuu. IIpoMexyTku MOHOTOHHOCTH (QYHKIMHM. MakCUMyMBbl U
MUHUMYMbI QyHKIMH. Haubonelee u

HauMeHbIlIee 3HaueHHe (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuueckue QyHKIUHU, X CBOMCTBA U IpaUKH.

[Toka3zaTenbHas u norapupmuyeckas GyHKIMH, UX CBOWCTBA U I'pa(UKH.

Hcnonb3zoBanue rpagukoB GYHKIMHA 71 pelieHus] ypaBHEHUHN U IMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (YHKIHA Ui UCCIEIOBAaHUS IMPOIECCOB M 3aBUCHMOCTEH, KOTOpBIE
BO3HHMKAIOT IPU PELICHNUH 33124 U3 JPYTUX y4eOHbIX MPEIMETOB U PEalbHOM KU3HH.

Havyajia MaTeMaTH4eCKOIr0 aHAIU3a
HenpepsiBHble GpyHKIMH. MeToJ] HHTEPBAJIOB I PEIICHUS! HEPABEHCTB.

[IponzBoanas pyHkuuu. ['eomerpuuecknii 1 GU3NUECKUII CMBICI TPOU3BOAHOM.

[IpousBoanble  3yieMeHTapHBIX  (QyHKUMH. DOpMyNbl  HAXOXKIAEHHUS  NPOU3BOJHOW  CYMMBI,
MIPOU3BEIEHHS M YACTHOT'O (PYHKITUHA.

[Ipumenenne  TPOM3BOAHOW K  HWCCleqOoBaHMIO  (GYHKIOMH  Ha  MOHOTOHHOCTH  H
sKcTpeMyMbl. HaxoxieHne HanbobIIero 1 HaMMEHbUIEro 3HaueHusl (QYHKIIUU Ha OTPE3Ke.

[IpumeHenne Npou3BOAHON JJI HAXOKJECHUs HAWIYYIIETO PEIICHUs B IPUKIAAHBIX 3a1adax, Uil
OIIpEENIEHNs] CKOPOCTH IIpoLecca,

3a1aHHOTO0 (HOPMYJION MK TPAPUKOM.

[TepBooOpa3znas. Tabmuia nepBooOpa3HBIX.

WHterpan, ero reoMeTpuyeckuii W (U3MYECKUH CMbICI. BbhruuciaeHue uHTErpasia mo Qopmyie
Herorona—JleliOuuua.



IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne y4eOHOro mpenmera «MaTemaTHka» JIOJDKHO OOECHEYMBATh JIOCTHIXKEHHE Ha YPOBHE
cpenHero oO0mero o0pa3oBaHUS — CICAYIOUIMX JMYHOCTHBIX, METAPEIMETHBIX M  IPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JlmaHOCTHBIE  pe3yNbTAaThl  OCBOGHMSI  MpPOrpaMMbl  ydeOHOro mpeamera «MaTtemaTHKa»
XapaKTEepU3yIOTCA:

I'pakjaHCKOE BOCIIUTAHUE:

Cc(OPMUPOBAHHOCTHIO TPAXKIAHCKON TO3HIMH OOYYAIOMIETOCs KaK aKTHBHOT'O W OTBETCTBEHHOTO
qJieHa POCCHICKOTO OOIIECTBa, IPEACTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIHOHUPOBAHUS
pa3IUYHBIX CTPYKTYD, SBJIECHUH, MPOLENYp I'Pa’kaaHCKOro odiiecTBa (BBIOOPHI, ONPOCH U Ip.), YMEHUEM
B3aUMO/ICICTBOBATh C COIMALHBIMH MHCTUTYTAMU B COOTBETCTBHH C UX QYHKIUSIMH U Ha3HAYCHHEM.

[laTproTHyeckoe BOCIIMTAHHUE:

cOPMHPOBAHHOCTBIO POCCHUMCKOM TPaXKIAHCKOW HJIEHTUYHOCTH, YBAXKCHHS K TNPOIUIOMY U
HACTOAILIEMY POCCHUMCKOM MAaTEMAaTHUKH, ICHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHSM POCCUUCKUX
MAaTEMATUKOB M POCCUUCKON MATEMAaTHYECKOM IIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHKEHUU B JPYrux
HayKax, TEXHOJIOTHX, cpepax IKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOI' O BOCITMTAHU:

OCO3HAHMEM JYXOBHBIX I[EHHOCTEH POCCHHCKOro Haponaa; c(hpopMHUPOBAHHOCTBIO HPABCTBEHHOI'O
CO3HaHMS, ITUYECKOT'0 MOBEJEHHUS, CBS3aHHOI'O C MPAKTUYECKUM IMPUMEHEHHEM JOCTHIXKCHHN HAayKd U
JESITETPHOCTBIO YU4EHOT 0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO Oy MYIIIETO.

DCTETUYECKOC BOCIIMTAHHE:

ACTETUYECKUM OTHOLIEHUEM K MHUpPY, BKJIOYAsg JCTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33/1a4, PEIICHUH, PacCyKIECHUI; BOCIIPUUMYNBOCTHIO K MATEMATHYECKIM aCMEKTaM Pa3IHuHbIX
BHJIOB UCKYCCTBA.

PDu3NUECKOe BOCITUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHUSI TPUMEHITh MaTEMaTHYECKHE 3HAHUS B HWHTEpPEcax 370pPOBOTO H
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO (3I0pPOBOE IHTAHHE,
cOamaHCUPOBAaHHBIN PEXHUM 3aHATUH W OTAbIXa, perysisipHas (uU3HUecKas aKTUBHOCTB); (U3MUECKOTO
COBEPLIEHCTBOBAHUS, IIPU 3aHATHUIX COPTHUBHO-0310POBUTEIBHON 1€ TENBbHOCTBIO.

TpynoBoe BOCIIMTAHUE:

TOTOBHOCTBIO K TPYyAY, OCO3HAHHEM ILIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3jHYHbIM cdepam
podeCCHOHAILHOM S TEIBHOCTH, CBSI3aHHBIM C MATEMATHKON U €€ MPUIIOKEHUSIMHU, YMECHHEM COBEPIIAThH
OCO3HAaHHBIA BBIOOP Oynymiei mnpodeccun M peaJu30BbIBATh COOCTBEHHBIC JKU3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEeMAaTHUYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKEHUU
BCEH KM3HU; FOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PEUICHUH MPAKTHYECKHUX 3a/1a4 MATEMaTUYECKOU
HaNpaBJICHHOCTH.

DKOJIOTMYECKOC BOCIUTAHHME:

CcOPMHPOBAHHOCTBIO  JKOJIOTUYECKOHW  KyJbTYpbhl, TOHMMAaHWUEM  BJIMSHUS  COLMAJIBHO-
AKOHOMHYECKUX IMPOIECCOB Ha COCTOSIHME MPUPOIHON M COIMAJIBLHOM CpeJibl, OCO3HAHUEM TJI00AJILHOIO
XapaKTepa SKOJIOTMYECKUX IMPOoOJIeM; OpHUCHTAallMe Ha NPUMEHEHUE MaTeMAaTHYCCKUX 3HAHMH IS
pelieHus 3aa4 B O0JIACTH OKPYXKAIOIIEeH Cpeibl, INIAHUPOBAHUS MOCTYIMKOB U OIEHKH HX BO3MOXKHBIX
MOCJIEACTBUM 11 OKPYXKAKOILIEH CPEbI.

LleHHOCTH HAYYHOI'O IO3HAHMSI:

CcOPMHUPOBAHHOCTHEI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U
OOIIIECTBEHHOM MPAKTUKH, TOHUMAHHEM MaTeMaTHIECKON HAYKH Kak chepbl UeTOBEUECKOM 1eITeIbHOCTH,
9TanoB €€ pa3BUTUA W 3HAYMMOCTH JJIi Pa3BUTHUS IHUBUJIU3AIMU; OBJIAJECHUEM SI3bIKOM MAaTEMaTUKH U
MaTeMaTUYECKOW KYJbTYypOH KaK CPEACTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBJISATh MPOCKTHYIO U
HCCIIEIOBATENIbCKYIO JIESITEIbHOCTh MHANBHUAYAJIBLHO U B TPYIIIIE.




METAINPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3ynbTaThl OCBOGHHMS MpOrpaMMbl ydeOHOro mpeamera «MaremMaTHKa»
XapaKTepU3yIOTCS OBJAJICHUEM YHUBEPCAJIbHBIMH HO3ZHAGAM EIbHBIMU OCUCBUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, VHUBEPCANbHIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1) Vuuseepcanvnvie noznasamenvhsle oeticmeus, obecneuusarom Gopmuposanue  6a3086bix
KOCHUMUBHBIX NPOYeCccos 00yuanuuxcs (0ceoenue Memooos NO3HANHUSL OKPYHCAIOWe20 MUpd, npumeHeHue
JI02UYECKUX, UCCIe008AMENbCKUX Onepayull, yMeHull pabomams ¢ ungopmayuetr).

ba3oBrle Jornueckue AeiCTBUA:

BBISIBJIISITH W XapaKTEpHU30BaTh CyMIECTBEHHBIE TPU3HAKHM MAaTEMAaTHYECKHX OOBEKTOB, TOHSITHIA,
OTHOIIICHUH MKy MOHATHAMH; (POPMYIMPOBATH ONMPEACIICHUS TOHITUN; YCTAHABIMBATH CYIIECCTBECHHBIN
MpHU3HAK KiIacCu(PUKAIMK, OCHOBAHUS JIJIsl 00OOIICHUS U CPABHEHUS, KPUTEPUHU TIPOBOIUMOrO aHAJIN3a;
BOCIIPUHUMATh, (POPMYJIUPOBATE U MPEOOPA3OBBIBATH CYKICHHUSA: YTBEPAUTCIBbHBIC W OTPHUIATEIbHBIC,
€IMHUYHBIC, YACTHBIC U O0IINE; yCIOBHBIE;

BBISIBJISITH MATEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTUBOpEYHs B (PaKTaX, JaHHBIX,
HAOIOJIEHUSIX W YTBEPXKICHHSIX; TMpeMiaraTh KPUTEPHUH IS BBISBICHHWS 3aKOHOMEPHOCTEH U
MPOTUBOPEUMH;

JieNiaTh BBIBOJBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOYCHHI,
YMO3aKJIIOY€HUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTEIIHFHO JIOKA3aTeIbCTBA MATEMATHUYCCKUX YTBEPXKICHUN (MIPSIMBIC U OT MPOTHBHOTO),
BBICTpaMBaTh APryMEHTAIUIO, TPUBOAWTH IPUMEPHl W KOHTPIPHMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYKIICHUS U BBIBOJIBI,

BBIOMpaTh CHoco0 pemieHus yueOHOW 3aqauM (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHHUS, BHIOMpPATH
HanOoJee MOAXOSAINA ¢ y4ETOM CaAMOCTOSTEIbHO BBIICICHHBIX KPUTEPUEB).

ba3oBble ncciaenoBaTeabCKue JIENCTBUSL:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCICNOBATEIbCKHIA HHCTPYMEHT ITO3HAHUS;, (OPMYJIUPOBATH BOIPOCHI,
dukcupyromue npoTUBOpedre, MpodiieMy, yCTaHABIMBATh UCKOMOE W JaHHOE, GOPMHpPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOO ITO3HIIMIO, MHEHUE;

MPOBOUTH CaMOCTOSTENIHbHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCJIEJOBAaHUE TIO0 YCTAaHOBJICHUIO
0COOEGHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, SIBICHHS, ITPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATENILHO (HOPMYJIHUPOBaTh O0OOIIEHHS] M BHIBOJABI MO Pe3yJbTaTaM MPOBENEHHOTO HAOIIOICHUS,
MCCJICJIOBAHMUS, OLICHUBATDH JOCTOBEPHOCTD MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 00OOIICHHMIA;
MPOrHO3WPOBATh BO3MOXKHOE Pa3BHTHE MPOI[ECca, a TAKKE BBIIBUTATh MPEINOI0KEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBUSIX.

PaGora ¢ uaopmanmeii:

BBISBJISATH Je(UIIUTH HH(OPMAIUH, TAaHHBIX, HEOOXOIMMBIX JIJI1 OTBETA HA BOPOC U JJIS PEIICHUS 3a]a4H;
BBIOMpaTh MHGPOPMAIMIO W3 HMCTOYHMKOB pPA3JIMYHBIX THIIOB, aHAJM3UPOBATh, CHUCTEMATU3MPOBATH U
HMHTEPIPETUPOBATH UH(POPMALIMIO pa3IMYHBIX BUJOB U (POPM MpercTaBICHHUS;

CTPYKTYpPHUPOBaTh HHPOPMAIIHIO, IPEACTABIST €€ B pa3IMYHbIX (pOopMax, HILUTIOCTPHUPOBATH TpadudecKi;
OLIEHUBATh HAJAEKHOCTh MH(OPMAITUH TI0 CAMOCTOSITEIILHO CPOPMYIHPOBAHHBIM KPUTEPH SIM.

2) Vuusepcanvivie KOMMYHUKAmMUGHbIE Oelicmaus, obecneuusaiom cpopmuposannocmo
COYUATILHBIX HABBIKOG 00)YAIOUWUXCAL.

Ob6menue:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXACHUS B COOTBETCTBUU C YCIOBUSMH U IEJISIMH OOIIEHHS; SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHCHbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 10O
X0y pelIeHus 3a7a9i, KOMMEHTHPOBATH MTOJIy4CHHBIH PE3yJIbTaT;

B X0JIe 00CYXJICHUS 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOJIEMBI, pelIacMOi 3a/1a4u,
BBICKa3bIBaTh HJICH, HAICJICHHBIC HA IOWCK PEIICHUS;, COMOCTaBIATh CBOM CYXKJICHUS C CYXKICHUSIMHU
JIpyruX Y4YaCTHHUKOB Juajora, OOHapyXHBaTh pa3IMYUe W CXOACTBO MO3UIMH; B KOPPEKTHOH (dopme
(dbopMyITUpOBaTh pa3HOTIACHsl, CBOH BO3PAXKCHHUS,

MPEICTABIATh PE3YyJIbTAThl PEIICHUs 3aJaud, HKCIIEPUMEHTa, MCCIeIOBAaHUs, MPOEKTa; CAMOCTOSATEIHHO
BBIOMpATh (hOPMAT BBICTYIJICHHS ¢ YUETOM 3aJ1a4 MPE3CHTAIIMN U 0COOCHHOCTEH ayIUuTOPHUH.

CoTpyAHUYECTBO:

MOHMMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW M HWHIAMBUAYAJIbHOH paOOTBI MPH pEIICHUU
y4eOHBIX 3a/1ay; MPUHUMATH IeIb COBMECTHOW JesATeNIbHOCTH, TUIAHUPOBATh OPTraHU3AIHI0 COBMECTHOMN




paboThl, pacrpenensiTh BUIbl pabOT, AOroBapUBaThcs, OOCYXXIAaTh HpoOLECC U pe3ylabTaT paldoThl;
000011aTh MHEHHUS HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B TPYMIOBBIX (popMax paboThl (00Cyk)aAeHNs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMbI» U HHBIE);
BBITIOJHATh CBOKO 4YacTh pabOThl MU KOOPAWHUPOBATH CBOW JCHCTBHUS C APYTMMH YJICHAMU KOMAaH]IBI;
OLIEHMBATh Ka4yeCTBO CBOErO BKJaJa B OOIIMI IPOAYKT 110 KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU
B3aUMOJICH CTBHSL.

3) Vuusepcanvuvie pezyniamuegnsie oeticmeus, obecnedusaiom Gopmuposanue CMBICTI0BbIX
VCMAHOBOK U HCUSHEHHBIX HABBIKOS TUYHOCIU.

CaMoopranu3anus:

COCTaBJISITh IUJIaH, aJITOPUTM DELICHHUS 3aJlauM, BHIOMPATh CIIOCOO pEHIeHUs ¢ y4ETOM HMEIOIINXCS
pECYpCcOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBaTh U KOPPEKTHPOBATH BapUAHThl PELICHUN C
y4ETOM HOBOUM HH(POPMAIIHH.

CaMOKOHTpOJIb:

BJIaJIETh HAaBBIKAMHM IO3HABATEIbHOM pe(aeKCcMM Kak OCO3HaHUS COBEpIIaeMbIX JEHCTBUM U
MBICIUTENIBHBIX IPOLIECCOB, HMX PpE3yJbTaTOB; BIAAETh CIOCO0OAMH CaMOINPOBEPKH, CAMOKOHTPOJIA
IpoLecca U pe3yiabTaTa peleHusl MaTeMaTUYeCKOM 3a1a4u;

MPEeIBUIETh TPYAHOCTHU, KOTOPBIE MOTYT BO3HUKHYTh IpPHU PELICHUWU 3aJa4d, BHOCUTb KOPPEKTHBBHI B
NesITeNbHOCTh HAa OCHOBE HOBBIX 00CTOSITENILCTB, IaHHBIX, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLIEHMBAaTh COOTBETCTBHE pe3yJibTaTa LEIH U YCIOBHSIM, OOBSCHATh NPUYUHBI JOCTHXKEHUS WU
HEIOCTH)KEHUS PE3YJIbTATOB ACSITENbHOCTU, HAXOAUTD OIMOKY, AaBaTh OLEHKY IPUOOPETEHHOMY OMBITY.

HNPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHMYECKOI'O aHAJIM3a» HA YPOBHE CPETHEro
o01iero o06pa3oBaHUs JTOJDKHO OOecrnedyrBaTh JOCTHIKEHUE CIEIYIOIIMX MPEeIMETHBIX 00pa3oBaTeNbHbIX
PE3yJIbTaTOB:

10 KJIACC

Yuciaa 1 BBIYUCICHUS

OHepI/IPOBaTI) IMOHATHUAMMU: PALUOHAJIBHOC U }IeflCTBI/ITeHBHOC qucJjio, OOBLIKHOBEHHAS U ACCATUYHAasA
poOb, MPOIEHTHI.

BremomHATE apI/I(l)MeTI/I‘ICCKI/Ie orepanu ¢ paliliOHAJIbHBIMU U HCﬁCTBHTeHLHLIMH qucjaaMu.

BoimonHaTe npuOIMKEHHBIE BBIUMCICHUS, UCIONb3Yysl NpaBUJa OKPYIJCHUS, AENaTh NPUKUAKY U
OLIEHKY pe3y/IbTaTa BHIYUCIICHUI.

OnepupoBaTh IOHATUSAMH: CTENEHb C I€JIbIM IOKa3aTeleM; CTaHJapTHas QopMa 3arucH
NEeUCTBUTEIBHOTO YUCJIA, KOPEHb HATYypajbHOM CTENEHH; MCII0JIb30BaTh MOAXOASILYI0 (OpMY 3aIlluCH
Z[GI\/'ICTBI/ITGJ'IBHBIX YUCCI 41 pCHICHUA MPAKTUYCCKUX 3ada4 U NPCACTAaBJICHUA JaHHBIX.

OHGpI/IpOBaTB MOHATUAMU: CUHYC, KOCMHYC W TAHI'CHC IMPOM3BOJIBHOI'O Yyrja; UCIIOJIb30BAaTh 3aIIMCh
IIPOM3BOJIBHOIO yTJjla yepe3 OOpaTHbIE TPUTOHOMETPpUYECKHE (D YHKIUH.

YpaBHeHHs M HEpaBeHCTBA

OnepupoBaTh TMOHSATUSMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; II€JI0€, palHOHAIBHOE,
UppaloHajJbHOE ypaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHUE;

BoimonHsaTe npeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUN M peIlaTh TPUTOHOMETPUYECKHE
YpaBHEHHUS.

BeimonHaTe mpeoOpa3oBaHus LENBIX, PAllMOHAIBHBIX M HPPALMOHAIBHBIX BBIPRKEHUH W pelaTh
OCHOBHBI€ THUIIBI 1I€JIbIX, PALIMOHAJIHBIX U UPPALlMOHAIBHBIX YPAaBHEHUN U HEPaBEHCTB.

[TprMeHATh ypaBHEHMsI U HEPABEHCTBA JUIS PELIEHHUS] MaTEMaTUUECKUX 3374 U 3a7a4 U3 Pa3InyHbIX
obnacreil HAYKH U peaibHON KHU3HU.

MogenupoBath peajbHbIE CHUTyallMd Ha SI3bIKE aireOpbl, COCTABIATh BBIPAXKEHUS, YpaBHEHHUS,
HEpaBEHCTBA IO YCJIOBHUIO 3aJayM, HMCCIENOBaThb IMOCTPOCHHBIE MOJIEIM C HCIOJIb30BAaHHMEM arlapara
anreopol.



DOyHKIUU U TpapuKu

OnepupoBarh THOHATUAMU: (GYHKIMSA, CHOCOOBI 3afaHus (YHKUWH, OOJNACTh OMpeNeieHUus |
MHOXXECTBO 3HAYCHHH QyHKIUHU, Tpapuk PyHKIIUH, B3aUMHO 0OpaTHbIE (YHKIIUH.

OnepupoBaTh MOHATHSAMU: UYETHOCTh W HEYETHOCTh (QYHKIUHU, HYIHM (DYHKIUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBaTh rpaguku GyHKIUHN 1S pelIeHUs ypaBHEHUH.

Crtpouts U unTaTh TpaduKu JTUHEHHONW (QYHKIIUU, KBAAPATUYHOW (PYHKIIMH, CTET €HHOW (YHKITHH C
LETBIM MTOKa3aTesIeM.

Hcnonp3oBath rpaduku GYHKIHA IS WCCIETOBAHMS MPOIECCOB M 3aBHCUMOCTEH IMPH PEIICHUU
3aja4 U3 APYruX y4eOHBIX MPEIMETOB U PEealbHOM >KM3HU; BBIpaXKaTh (POPMYyIaMU 3aBUCUMOCTU MEXAY
BEITMYMHAMMU.

Havajia MaTeMaTH4€CKOI0 aHAJIN32

OnepupoBaTh NOHATHUAMMU: I10CJIEI0BATEILHOCTD, apuPMETHYECKasi U T€OMETPHUECKAs IPOrPECCUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEUHO YOBIBalIlas TIeOMETpUYEcKasi MpOrpeccus, cymma
0eCKOHEYHO YOBIBAIOIIEH reOMETPHUECKON ITPOrpeCCHy.

3aaBaTh OCJIEJOBATEIBHOCTH PAa3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA IOCIIEAOBATENILHOCTEH M MPOrpeccHil Uil pelleHHs pealbHbIX 3a7ad
MPUKJIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, ONEPAIIMU HAJT MHOKECTBAMH.

Ucnonbs3oBath TeOpeTHKO-MHO)KCCTBCHHBII\/'I alrrapar IJid  OInrucCaHus pEajibHbIX IIPOLCCCOB H
SIBJICHUH, TIPY PELICHUY 3aJ]1a4 U3 APYTUX YYCOHBIX ITPEIMETOB.

OnepupoBaTh NOHATUSIMU: ONPEAECIEHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucaa u BLIYHCIEHHAS

OnepupoBaTh MOHSATUSIMU: HATYpaJbHOE, LIEJIO€ YUCIIO; UCIOIb30BaTh MPU3HAKU JAEIUMOCTH IEbIX
YHCe, pa30oKeHNEe YMcia Ha TPOCThIE MHOXKHUTEIH JJIsl PEIICHUS 3a/1ay.

OnepupoBaTh MOHATUEM: CTENEHb C PAIIMOHATBHBIM MTOKA3aTEIEM.

OnepupoBaTh MOHATHIMH: JIOTapU(PM YUCIA, AECITUIHBIC U HATYpalTbHbIC Torapu(MBbI.

YpaBHeHuS M1 HEPAaBEeHCTBA

[IpumeHsATh cBOMCTBA CTENEHU Ui NpeoOpa3oBaHMs BBIPAXKEHWH; ONEpUPOBATH MOHATHIMU:
[IOKAa3aTEJIbHOE YPaBHEHUE U HEPABEHCTBO; pELIaTh OCHOBHBIE THUIIBI I10KA3aTEIbHBIX YpPaBHEHUH U
HEPaBEHCTB.

BoimonHaTe npeoOpa3oBaHus BBIPAXKEHUHM, COAEpXKAILUX JorapuMbl; ONEpUPOBATH MOHATUSAMMU:
Jorapu(pMuyecKoe ypaBHEHHE U HEPaBEHCTBO; peIIaTh OCHOBHBIE TUIIbI JIOTAPU(PMUUECKUX YPAaBHEHUH U
HEPABEHCTB.

HaxonuTs perreHus npocTelmx TPUroHOMETPUUECKUX HEPaBEHCTB.

OnepupoBaTh MOHATUAMU: CUCTEMA JMHEHHBIX YPaBHEHMHM U €€ pEllEHHE; UCIO0JIb30BaTh CUCTEMY
JMHEWHBIX YpPaBHEHUN JJIs pEeLIEHUs IPAKTUYECKUX 3a/1ay.

HaxomuTe pemieHnss DpOCTEHIINX CHCTEM W COBOKYIHOCTEH pAalMOHAIBHBIX YPAaBHEHUH W
HEPaBEHCTB.

MogenupoBath peajbHbIE CHUTyallMd Ha SI3bIKE aireOpbl, COCTABIIATH BBIPAXKEHUS, YpaBHEHHS,
HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJa4M, MCCIIEN0BAaTh IIOCTPOECHHBIE MOZEIM C MCIIOJIb30BAaHUEM
ammapara anreOpel.

DOyHKIUU U rpapuKu

OnepupoBaTh MOHITHUSMU: IEPHOTUICCKAsT (PYHKIIHSI, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, TOUKH
KCTpeMyMa (DyHKIIUH, HAauOOJbIIee U HAMMEHbIICe 3HAYCHHUS (DYHKIMU HAa TPOMEKYTKE; MCIOJIb30BATh
WX JUIS MCCIeIOBaHUsT QYHKIIMH, 33JaHHON Tpa(UuKoM.



OnepupoBaTh MOHATHSAMM: TpadUKU IOKA3aTEIbHOM, JOrapu(pMUYECKOM M TPUTOHOMETPUUYECKUX
byHKUMit; n300paxaTh UX Ha KOOPAMHATHOM MJIOCKOCTH M HCIONB30BAaTh JJISl PEUICHUs YpaBHEHHH U
HEPaBEHCTB.

N300pakath Ha KOOPAUHATHOMN IUIOCKOCTH TpaUKH JIMHEWHBIX YPaBHEHUH W MCIOJIB30BATh UX JIJIS
PELIEHNS CUCTEMBbI IMHEHHBIX YPaBHEHU.

Hcnonb3oBath rpaduku (QyHKUMN Ui UCCIEOBAaHUS IPOLECCOB U 3aBUCUMOCTEH W3 APYrux
Y4eOHBIX U CIUIUINH.

Hauyasa MaTeMaTH4eCKOI0 aHAJIN3A

OnepupoBaTh TOHATHAMHU: HEMpepbIBHAS  (DYHKIUS; TPOM3BOAHAS  (YHKLIUHU; HCIOIB30BATh
reoMeTpudecKuil 1 GU3NUECKUIl CMBICI TPOU3BOAHON JJIs pEeIIeHUs 3a1ay.

HaxonuTh mpou3BOAHBIE  3JNEMEHTapHbIX  (QYHKIUIM, BBYUCISATH  MPOM3BOAHBIE  CYMMBI,
MIPOM3BEIEHHS, YACTHOTO (PYHKITUHA.

Hcnonp3oBaTh NPOM3BOAHYIO IS HCCENOBaHMS (YHKIMM HAa MOHOTOHHOCTb U 3KCTPEMYMBI,
MIPUMEHSATD PE3YJIbTAThl HCCIEA0BAHMS K TIOCTPOEHHIO Ipa(hUKOB.

Hcnonb30BaTh NPOU3BOAHYIO 11 HAXO0XKICHUS HAWIYYILIETO PEIICHUS B IPUKIAJAHBIX, B TOM YHCIIE
COLIMaJIbHO-DPKOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh NOHATUSAMM: IepBOOOpa3Hast U MHTErpall; IOHUMATh F€OMETPHUECKUI U (U3HUECKHil
CMBICJI HHTErpaJa.

Haxonuth nepBooOpa3Hble 37€MEHTApHBIX (PYHKLNI; BBIUUCIATh UHTErpai no ¢popmyie HproTona—
JleitoHu1a.

Pemats npukiagHbie 3a1aun, B TOM YHUCIIE COLMAIbBHO-I)KOHOMUYECKOT0 U (PU3UUYECKOr0 XapakTepa,
CpeACTBaMH MAaTEMaTHYECKOI0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBaHue pa3/ienos U TeM KomnnuectBo yacos DNeKTpOHHbBIE
/I IPOrpaMMBel Bcero  Konrtposbnble IIpaktnueckue (wudpposere)
paboTsI paboThI o0pa3oBaTenbHbIE
pecypcbl
1 MHuoxecTBa pallMOHAIbHBIX U 14 2
NEeHCTBUTEIBHBIX YHCEL.
PanpionansHbIe ypaBHEHUS U
HEepaBeHCTBA
2 O®ynknun u rpadukn. CreneHs ¢ 6
LENTBIM TTOKa3aTeeM
3 Apudmerndeckuii KopeHb n—oi 18 1
crenenu. MppanronanbHbIe
YpaBHEHUS U HEPABCHCTBA
4 ®opmyIbl TPUTOHOMETPUH. 22 2
Tpuronomerpuueckue ypaBHEHUS
5 [IlocnenoBaTeabHOCTH M IPOrPECCUU 5
6 TIloBTopenue, 0b6o0IICHNE, 3 1
CUCTEMaTH3alHsl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOT'PAMME



TEMATHUYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne HanmeHnoBanue pa3nenoB u TemMm KommnuectBo yacos DNEeKTpOHHbBIE
/i IIpOrpaMMBI Bcero  Konrponbhbie [IpakTnyeckue (zudpossie)
paboTHI paboTbI o0pazoBaTebHbIE
pecypcsl
1 Crenenb ¢ palluOHAIBHBIM 12 1
nokasareneM. [lokasaTenpHas
¢bynkus. [TokazaTenbHbIe ypaBHEHUS
Y HEpPaBEHCTBA
2 Jlorapudmuueckas GyHKIUS. 12 1
Jlorapudmudecknue ypaBHEHHUS U
HEepaBEHCTBA
3 Tpuronomerpuyeckne GyHKINU U UX 9 1
rpacuku. TpuroHomerpuueckue
HEpaBEHCTBA
4  TlpousBomHas. [Ipumenenue 24 2
IPOU3BOJTHOMN
5 MHHrerpan u ero npuMeHeHus 9
6 Cucremsbl ypaBHEHU 12 1
7 HarypanbHble U LIeNble Yhcaa 6
8 [IloBropenue, 0600mIEHHE, 18 2
cHCTeMaTh3alus 3HaHUH
OBLIEE KOJIMYECTBO YACOB 110 102 8 0

I[TPOTPAMME
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