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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma pabouero Kypca Kypca «Anredpa u Hayalo MaTeMaTHYECKOTO aHaIN3a» 0a30BOTO
ypoBHs g ywdammxcs 10 —11 xmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHEro odmiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MUPOBBIX TpeOOBaHMM, NMPEABABIAEMBIX K MaTeMaTHYECKOMY 00pa3oBaHUIO, U
Tpaauuui poccuiickoro oOpa3zoBaHus. Peanusanuss nporpamMMmbl oOecHeuMBAET BIIAJICHUE
KJIFOUEBBIMM KOMIIETEHILIUSMHU, COCTaBJSIOUIMMH OCHOBBI JUISl CAMOPA3BUTHUS U HENPEPHIBHOTO
o0pa3oBaHus, IENOCTHOCTH OOMIEKYIbTYPHOTO, JMYHOCTHOTO M TIO3HABATEILHOTO DPa3BUTHS
JUYHOCTH 00YyJaIOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauago MaTeMaTHYECKOTO aHAJIM3ay SIBJISIETCS OJTHUM U3 HanboJiee 3HaAYUMBIX
B TMporpaMMe CTapiieil IIKOJbI, TOCKOJIbKY C OJIHOH CTOPOHBI OH OOecre4YnBaeT
HHCTPYMCHTAJIBHBIC OCHOBBI JIA HM3Y4YCHHUS BCCX CCTCCTBCHHO-HAYYHBIX KYpPCOB, a C )IperI\/’I
CTOPOHBI ()OPMHUpYET JIOTMYECKO€ M aOCTPaKTHOE MBIIIEHHE Y4YallluXcsi Ha YpOBHE,
HEOOXOMMOM  JUIsl OCBOEGHMSI KypcoB  HMHQOpPMATHKH, OOIIECTBO3HAHUS, HCTOPUH,
clloBeCHOCTH. B pamMkax JaHHOro Kypca oOydaroliuecsi BIAJCIOT YHUBEPCAIBHBIM S3bIKOM
COBPEMEHHOM HayKH, KOTopasi pOpMyIHpYyeT CBOU JOCTIKEHUS B MaTeMaTHUeCKol dopme.

Kpr aﬂre6p51 N HAYAJIbHOTO MAaTEMAaTHYCCKOTO aHalln3a 3aKJIaAblBaA€T OCHOBBI JJISA IMOJTYUCHUA
3HaHUU O 3aKOHaX (1)I/ISI/IKI/I, XNUMHUU, 6I/IOJ'IOFI/II/I, IIOHUMAaHHs OCHOBHBIX TeH)IeHI_[I/II\/'I 3KOHOMUKHU N
KOHICIIIWH XHU3HU, ITO3BOJISICT OPUCHTUPOBATHCA B COBPEMEHHBIX I_[I/I(prBI)IX U KOMIIBIOTCPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIb30BaTh WX B MOBCETHEBHOW JKU3HU. B TO ke BpeMs BiiafeHHe
aOCTpaKTHBIMU W JIOTHYECKH CTPOTMMH MaTEeMAaTUYECKUMHU KOHCTPYKIIUSIMHU Pa3BHBACT yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH OOOCHOBAaHHOCTHh YTBEP)KICHHA, HCIOIbh30BATh
00001IeHNE W KOHKPETH3allMi0, a0CTparupoBaHWE W aHAIOTHIO, (OpMHUpPYET KpeaTMBHOE W
KPUTHYECKOE MBIIUICHUE. B Xone M3ydeHus anreOpsl M Havyaja MAaTEMaTHYECKOTO aHallu3a B
cTapiiedl IKoyie OOydJarouipecs MOJNy4aroT HOBBIA OMBIT PEIICHWS MPHUKIAJAHBIX 3a/ad,
CaMOCTOSITEIIEHO CTPOSI MATEMATUYECKUE MOJICITH i COOTBETCTBYIOIIUE JIOTUIECKUE BHIBOJIBI,

Kypc obGecrnieunBaeT BoCIUTATENbHBIM MOTEHIIMAT, KOTOPBIM peain3yeTcsl Kak depe3 ydeOHbIN
MaTtepuai, crnocoocTByst (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TAK U Yepe3 CICHUATbHYIO
yueOHYI0 NesITeNbHOCTbD, TpeOyIoIIyI0 CaMOCTOSITEIIbHOCTH, OCTOPOXKHOCTH,
MPOJIOJKUTENILHOCTY BHUMAaHUS M OTBETCTBEHHOCTH 32 MOJYyYCHHBIN pe3yibTar.

B ocHoBe MeTOoauKHM anre6pqueCKoro 06yquI/151 1 Ha4dYajla MaTCMaTH4YCCKOI'O aHaJIn3a JICKUT
JIeSTEIIbHOCTHBIM IIPHUHIIMIT O6y‘IeHI/ISI.

CprKTypa Kypca ((AJ'IFC6pa U Ha4YaJI0 MATEMATHYCCKOI'0 aHaJIM3a» BKIHOYACT CJICAYIOIINC
COACPIKATCIIbHO-MCTOMUICCKUC JIMHHUU: «Yucna u BBIYMCIICHUA, «CDYHKI_[I/II/I u Fpa(bI/IKI/I»,
«ypaBHCHI/IH u Hp606pa3OBaHI/I$I», «Hauana martemaTH4ecKoro aHaJIn3a», «MHoxecTBa M
JIoruka». Bce OCHOBHBIE COACPIKATCIIbHO-MCTOAUYICCKUEC JIMHUU U3YYAIOTCAd Ha MPOTAKCHHUU
ABYX JICT O6y‘IeHI/IH B CTapH_Ieﬁ MIKOJIC, €CTCCTBCHHO HOOIOJIHAA ApPYr Apyra U TIOCTCIICHHO
HachIlllad HOBBIMU TCMAMH U pa3/ICIaMHU. I[aHHBIﬁ KypC SABJISICTCA UHTCI'PAaTUBHBIM, IIOCKOJIBKY B
€ro COoACp:KaHHUEC BXOAUT HCCKOJIbKO MATEMATHYCCKUX IUCHHUILIINH: anre6pa, TPUTOHOMETPUA,
MaTeMaTHYECKUM AHAJIN3, TCOPUS MHOKCCTB U T. . ITo MEpPE TOTO Kak 06yqa}0mnec;1 BJIaJCHOT
Bcé Ooree IMAPOKHUM MATCMATHYCCKHUM alIllapaToM, Yy HHUX I[MOCTOAHHO q)OpMI/IpyeTCSI 151
COBCPHICHCTBYCTCA YMCHHC CTPOUTb MATCMATHYCCKYIO MOJCIIb AHAJIIUTUYCCKUX CI/ITyaI_[I/II\/'I,
IPUMCHATHL 3HAHUA,

CO,Z[ep)KaTCJ'ILHO-MeTO,Z[I/I‘-IeCKaH IuHUSA «YHCI0 U HCIOJIb30BAaHHE BHIUMCICHUM 3aBepIIacT
(IJYHKL[I/II/I HAaBbBIKOB UMCHOIINUXCA YUCCII, KOTOPBIC ObLIM HAYaThl B OCHOBHOMU IIKOJie. B BEICIIEH



mKojie oco0oe BHHMMaHHE ynaenure (HOPMUPOBAHUIO MPOYHBIX BBIYMCIUTEIHHBIX HABBIKOB,
BKJIIOYAIOIIUX B Ce0s HCIOJIB30BaHME pPAa3IMYHbIX (OpPM 3amucu JeWCTBUTENBHBIX YHCEl,
YMEHUE OCTOPOKHO BBINOJHATH JCHMCTBUA C HUMH, [J€JlaTb I[PUKUIKY, OLICHUBATh
pesynbrar. OOyyaromuecss MOJy4alOT HABBIKM HPUOIMKEHHBIX BBIUMCICHUH, BBITOJIHEHHS
JEeWCTBUHN C 4MclIaMu, OOy4eHHBIMU B CTAHAAPTHOH (hopMme, MCHOJIB30BAHUS MAaTEMaTHYECKHX
KOHCTAHT, U3MEPEHMS YNCIOBBIX BBIPAKECHUM.

JIuaus «YpaBHEHUS U PUCYHKH» OCYIIECTBISETCS Ha MPOTSKEHUU BCEro 0O0ydyeHus: B cTapuieit
LIKOJIE, IOCKOJIBKY B KaXKJIOM paseiie IporpaMMbl IIPEeyCMOTPEHO PELIEHUE COOTBETCTBYIOLIEH
3amaun. OOyyaromuecs: BIAACIOT Pa3jIMYHBIMH METOJAMU PELIEHUI LENbIX, palMOHAJIbHBIX,
UppAMOHAIBHBIX, [OKA3aTEeNbHBIX, JOTAapUPMHUECKHX W TPUTOHOMETPUYECKUX MOJETICH,
aHaJiornii U ux cucreM. [loslyueHHBIE METOIBI MCMOJIB3YIOTCSA NpU pa3paboTke (GYHKIUN ¢
IIOMOIIIBI0 NPOWU3BOJHOM, NPHUKIANHBIX 337a4 M 33Ja4 Ha IMPOXOXKJCHHE HAWUMEHBIIMX U
HaMMEHBIINX pe3ylbTaToB QyHKUUU. [laHHas conepaTenbHas JUHUS BKIIOYAeT B ceOs Takxke
CIIOCOOHOCTh YMEHHMM BBINOJHATH pacuy€Tbl 10 QopMmynaM, KOHBEPTHPOBATh LIEJIbIE,
panroHaNIbHbIE, UPPAIMOHAIBHBIE U TPUTOHOMETPUYECKUE BBIPAXKEHUSA, a TAKXKE BBIPAKECHMUS,
coJepkauiue cTeneHu | Jjorapudmel. biarogaps usydeHuro anreOpanyeckoro Marepuaia
MIPOMCXOJUT JalibHENIIee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS yJalluXxcs,
Pa3BUBAIOTCSl HABBIKU JIETYKTHBHBIX PACCYXJIEHHH, ¢ pabOTOW C CHMBOJIBHBIMH (QOopMamH,
MPOSIBIICHUEM 3aKOHOMEPHOCTEMN 51 3aBUCUMOCTEHN B BHUJIE BETNYVH 51
3aKOHOMEpHOCTeH. AnreOpa  mpesiaraeT  3(PQPEeKTUBHbIE WHCTPYMEHTHI  JJIi  PEUICHUS
MPaKTUYECKUX M €CTEeCTBEHHO-HAay4YHBIX 3a/lad, HCMOJb3ysd CBOM BO3MOXKHOCTH B 0O0IacTu
SI3BIKOBOM HAYKH.

CopepxarenpbHo-mMeToauueckass JuHUS «DyHKIUU W TpaduKu» IUIOTHO TepervieTaercs ¢
IPYTMMU JIUHUSIMH Kypca, TOCKOJbKY B KaKOM-TO CMBICJIE 3aJaeTcsl IOCJIEOBATEIbHOCTD
W3y4deHUss  Marepuana. M3yueHue  CTENEHHOW, TMOKa3aTeNbHOW, JIoTapu(PMUYECKON W
TPUTOHOMETPUYECKUX (DYHKUIMHA, MX CBOMCTB M TIpadHKOB, HUCHOJIb30BaHUE (QYHKUUN a7
pelieHus 3a7a4d U3 APYrux (U3NYECKHX BEIIEeCTB U OINpeAeeHHe KU3HH TECHO CBSI3aHO Kak C
MaTeMaTHYEeCKUM aHaJU30M, TaK M C MaTeMaTHYEeCKUMU MOJENsIMU U mpumepamu. [Ipu stom
00JbIIOE BHUMaHUE yaensercs (GOpMUPOBAHHMIO HABBIKOB BBIPAKEHUS (POPMYI B 3aBUCHMOCTHU
OT Pa3IMYHBIX BEJIIMYUH, MOJYyYEHHBIX (YHKUUN, MOCTPOCHUS MX TpaduKoB. DTOT MarepHal
COJICPKUT COJEpKATEIbHYIO JHUHHUIO, OPHUEHTUPOBAHHYIO Ha DPAa3BUTHE yYMEHUW U HaBBIKOB,
KOTOpbIE MOKHO BBIp@XaTh B 3aBHUCHUMOCTH OT KpPYIHBIX BEIMYUH B Pa3IMYHBIX (Qopmax:
aHAJIMTUYECKOW, rpaduueckoi u cioBecHOW. Ero m3yuenue obecrnieunBaeT pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHHUS,

COI[ep)KaTeJ'ILHaH muHus «Hadana mMaTeMaTnueckoro aHamn3a» IO3BOJISET YBCJIIMYUTL KPYT Kak
MAaTEMaTUYCCKHUX, TaK U IMPUKIIAJAHBIX 3a1a4, DOCTYIIHBIX JIS O6y‘leHI/I${, B KOTOPBIX ITOABJIACTCA
BO3MOKHOCTb YYUTHIBATH W CTPOUTH I‘pa(I)I/IKI/I (I)YHKHHIZ, OIIPCACIIATE HX HauOOJIbIINE U
HaMMCHBIIKUC 3HAYCHHW, BBIYUCIIATH IJIOIIAaAb 1 00BEMBI TCJI, HAXOAUTb CKOPOCTb U YCKOPCHHUC.
IIpOnCCChI. [[aHHaSI coCpiKarCiibHad JIMHHUA OTKPbIBACT HOBBIC BO3MOXHOCTHU IIOCTPOCHUA
MaTEMaTUYECKUX MOJACIEH CHTy@.LIHfI, HaXO0XKACHUA HAWITYUYIINUX pemeHHﬁ B IIPUKIIAJIHBIX, B TOM
YUCJIC COIUAJIbHO-OKOHOMHWYCCKHUX, 3aJaydax. 3HaKOMCTBO C OCHOBaMH MaTeMaTH4YECKOIO
aHaJIn3a CHOCO6CTByeT Pa3BUTHUIO a6CTpaKTHOFO, (I)OpMaJ'ILHO -JIOTUYCCKOTO U KPEAaTUBHOTI'O
MBIIJICHUA, (bOpMPIpOBaHI/II-O YMCHHﬁ, pacnno3HaBaHHUIO HpOHBJ’IeHI/Iﬁ €CTECTBEHHON MaTeMaTHKHU
B HAYKC, TCXHHUKE U HCKYCCTBC. O6yqafonmec51 Y3HAKOT O BBIAAIOIIUXCSA HAPYHICHUSAX,

CO,Z[ep)KaTCJ]LHO-MCTO,Z[I/I‘-ICCKEUI IuHus «MHOXKECTBa M JIOTHMKa» B OCHOBHOM IIOCBSIIEHA
QJICMCHTaM TCOpPUHU MHOXKECTBA. TeOpCTI/IKO-MHO)KCCTBeHHLIC NpEACTaBJICHUA TIPOHU3BIBAIOT
BECb KYypC IIKOJIbHOM MaTeMaTUKU U npeajararoTt HanOoJIee yHHBCpC&JIBHBIfI S3BIK,
O6’LC[[HH$IIOHIHﬁ BCC pasacyibl MAaTEMATUKU W €C IMPUIIOKCHUSA, KOTOPBIC CBA3BIBAKOT PA3HBIC
MAaT€éMaTUudYCCKUC JUCHUIINIMHBI B CAMHOC IICIIOC. HOE)TOMy BA)XHO J1aTb IIKOJIbHUKY



BO3MOXHOCTb IIOHHMMATbhb TGOpGTHKO-MHO)KGCTBGHHBIﬁ SA3BIK COBpCMCHHOfI MaTEMAaTUKHU H
HCIIOJIB30BATH €T0 JIA BBIPAKCHHA CBOUX MBICTICH.

B kypce «Anrebpa u Hayalo MaTeMaTHYeCKOIO aHAJIM3a» BKIIOYEHBI TaK)KE OCHOBBI
MaTEMaTHYECKOI0 AaHajau3a, KOTOPBIE IO3BOJISIIOT IIOJYYUTh HABBIKM IIOCTPOECHUS MOJENEH
JAHHOW CHUTyalluM, 3TH MOJIENIM UCCIEJOBAHUA C IOMOLIbIO anreOpsl 00OpyIOBaHUS U
MaTeMaTHYECKOI0 aHalln3a, a TAK)KE Pe3yJIbTaTOB, MOJYUYEHHBIX C IOMOIIbIO COOTBETCTBYIOIINX
pe3ynbraToB. Takue 3anaHus BIUIETEHbl B KaXIbl paszien MporpaMMbl, IMOCKOJbKY BECh
MaTepuan Kypca HIMPOKO HCIOJIb3YeTCs JJs pelleHus NMpUKiIaaHbiX 3amad. [Ipu onpenenenun
Pa3NMYHBIX MPAKTUYECKUX 3a/a4, YYaCTBYIOUIMX B HAOIIOAATEIbHOCTH, yYMEHHE HAaXOIHUTh
3aKOHOMEPHOCTH, a0CTparupoBaTh, MCIOIH30BATh AHAIOTHIO, 0OCYXKAAaTh U KOHKPETU3HPOBATH
Bonpoc. JleareabHoCTh 0 (OPMHUPOBAHHUIO HABBIKOB PEIICHUs MPUKIAIHBIX 33a]a4 3aBepIlaeTCs
B IIpoliecce U3yYeHHs BCeX TeM Kypca «Anredpa v Hayajlo MaTeMaTH4YeCKOrO aHAIU3ay.

MECTO YYEBHOT O KYPCA B YYEBHOM I1JTIAHE

B ydeOHOM maHe w3ydeHHE Kypca ainreOpbl M HAYaJIbHOTO MAaTEeMaTHYECKOro aHalii3a Ha
0a30BOM ypoBHE O0TBOIUTCS 2 "aca B Hezemo B 10 kimacce u 3 yaca B Hezento B 11 kiacce, Bcero
3a 1Ba roga oOy4uenus — 170 gacos.

COJAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC
Yuciaa 1 BLIYUCTICHUA

Parmonaneubie  yncna. OOBIKHOBEHHBIE W JICCATUYHBIC JAPOOH, TIPOLICHTHI, OCCKOHEYHBIC
nepuoAndeckue Apoou. ApudmeTrndeckue onepanuu ¢ palmoHATLHBIMHU YUCIIaMHU, TTPeoOpa3yroT
YHCIIOBBIX BhIpakeHUi. [IpuMeHeHne ApoOeil 1 MPOLEHTOB ISl PEIICHUs] PUKITATHBIX 331249 B
Pa3IMYHBIX OTPACIISX MPOMBIIUICHHOCTH U TPEICTABICHHSI dKU3HH.

JleiictButenpHble  yucia. PanyoHanbHble W UppallMOHANbHBIE — 4uCia. ApupMeTHUeCKHe
omepanuy C peadbHbIMU uHciamu. [IpubnuxEHHbIE BBIYUCICHUS, TpaBUiIa OKPYIJICHUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUS.

CreneHb C OCJIbIM IMIPU3HAKOM. CTaH,Z[apTHaH (bopMa 3aIImcu I[CﬁCTBPITGJ'II)HOFO
yucia. Mcnoab3oBaHue IIPpUBCACHHBIX (I)OpM A 3allMCH PCAJIbHBIX YHCCII I PCIOICHUSA
MNPAKTUYCCKUX 3aJa4 U IPCACTABJICHUA JaHHbIX.

Apudmernueckuil KopeHb HaTypallbHOW cremneHH. JlelicTBus ¢ apuMETHYECKHUMH 3TIbIMU
CHJIaMU HaTypaJlbHOM CTETEHH.

CI/IHyC, KOCHMHYC W TaHI'CHC YHUCIIOBOI'O aprymMeHTa. ApKCI/IHYC, APKKOCHUHYC, AapKTAHI'CHC
YHUCJIOBOIO aprymecHra.

YpaBHeHHUS H HEPABEHCTBA
ToxnecTBa U TOXKAECTBEHHbIE ITPE0Opa30BaHus.

IIpeo6pazoBanue TPUTOHOMETPUUECKUX BbIpakeHuil. OCHOBHBIE
TPUTOHOMETPUUYECKHE (HOPMYJIBI.

YPaBHeHI/IC, KOPCHbYPABHCHHUA. HepaBeHCTBO, peuicHuc HCPaBCHCTBA.

Meton HHTCPBAJIOB.



Pemenne wnenblx W ApoOHO-pallMOHANBHBIX  ypaBHEHMM UM HEpaBEHCTB. PeieHue
HMPPALMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.

Pemrenne TpUroHOMETPUYECKUX YPABHEHUN.

[IppuMeHeHNE ypaBHEHMI M HEPABEHCTB K PEIICHHI0 MAaTeMAaTHMYECKMX 3aJad4 W 3a7ad U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

DyHKIUH U rpaGUKU

Oynknys, crocoosl 3aganus Gyakuuu. I'paduk Gpynkunu. Bzanmuo obparubie GpyHKInM.
Ob6nacTh onpeaeneHuss U MHOXKeCTBO 3HaueHui pyHkiuu. Hynu ¢pyHkum.

[TpoMexxyTKH 3HAKOMIOCTOSIHCTBA. UETHBIC M HEUETHBIE (DYHKITHH.

Crenennas QyHKIUS ¢ HATYpaJbHBIM U LiebIM Noka3zareneM. E€ cBoiictBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0i cTEeneHM.

Tpuronomerpuyeckasi OKpyXHOCTb, ONpPENEICHUE TPUTOHOMETPUUECKUX (DYHKIUN YUCIOBOTO
apryMeHTa.

Hauana MmaTeMaTH4YeCKOI0 aHAJIH3a

ITocnenoBaTenLHOCTH, CIOCOOBI 3aJaHus MOCJIEJOBATEIILHOCTEH.

MoHOTOHHBIE TIOCTIE0BATEIIBHOCTH.

Apudmernueckas U reomeTpuyeckas mporpeccur. beckoHeuHo yObIBaroIias reoMeTpuueckKas
nporpeccusi. CymMma O€CKOHEYHO YOBIBAIOIIEH TreoMeTpuveckoi mporpeccuu. Dopmyna
CIIOXHBIX MPOIEHTOB. Vcrosib30BaHne MPOrpeccuu Ui pelieHHsl pealbHbIX 3a/1a4 IPUKIIAJHOTO
Xapakrepa.

MHuo:kecTBa M JIOTHKA

MHokecTBO, omnepanuud Haj MHoXecTBamu. Jluarpammer Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapaTa IJis OMUCAHHs PeajbHBIX MPOLIECCOB U SABJICHUH, NPHU
pELIeHUH 3aJa4 U3 IPYTUX y4eOHbIX TPEIMETOB.

Onpenenenue, Teopema, CI€ICTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yuciaa 1 BbIYMCTIEHUS

EcrectBennbie U 11enbie uncia. [Ipu3Haku JeIMMOCTH LEbIX YUCEeIL.
CreneHb ¢ paliMoHaIbHBIMU NTpU3HakaMu. CBOMCTBA CTEIIECHH.
Jlorapudm yucna. JlecaTuyHbie U JIOTUYECKUE JTOTAPUPMBI.
YpaBHeHUS U HEPABEHCTBA

[IpeoOpaszoBanue BEIpaKEHUH, COIEPKALIUX JOTapU(DMEI.

Hp606pa3OBaHI/IC BLIpa)KeHPIfI, COZCpKAIUX CTCIICHU C panrOHaJIbHBIM
IIOKa3aTcJICM.

HpI/IMepLI TPUTOHOMCTPUYICCKHUX HCPABCHCTB. IlokazaTenbHbIe YPaBHCHUS U HCPABCHCTBA.



Jlorapugmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrembl JIMHEWHBIX ypaBHEHUM. Pelienre npukiaubiX 3aa4d ¢ MOMOIIBIO CUCTEMbI JIMHEUHBIX
YPaBHEHUH.

CucreMsl 1 COBOKYITHOCTU pallMOHAJIBHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB.

[IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 33a4 U 3a7a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HH.

DOyHKIUH U rpaGuKU

Oynkuus. [lepuoauueckue ¢yHkuu. [IpoMexyTkM MOHOTOHHOCTH (YHKIHMU. MakcUMyMbl U
MUHUMYMBI QyHKIMHU. Hanbompinee n HauMeHblllee 3Ha4eHHe (PYHKIIUU Ha IPOMEKYTKE.

Tpuronomerpuueckue QpyHKIUU, UX cBoicTBa U rpaduku. [TokazarenbHast u torapupmudeckast
(GYHKIMH, UX CBOWCTBA U I'paUKH.

Ucnonws3oBanne rpadukoB GyHKIHMHN I pEIICHUS] YPAaBHEHUMN U IMHEUHBIX CUCTEM.

Hcnonb3oBanue rpagukoB GyHKIMHA A7 UCCIETOBaHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOPhIE
BO3ZHUKAIOT MPU PELICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEAMETOB U peaabHON KU3HU.

Hauyana maTemaTu4eckoro anajimnsa
HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAJIOB JIJ1sl pEIICHHs] HEPAaBEHCTB.
[TpousBonas pyakuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM.

[IpousBomubie 3meMeHTapHBIX (yHKIHA. DOPMYIBI HAXOXJACHHS TMPOU3BOIHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpuMeHeHre MPOM3BOTHON K HMCCIENOBAHHMIO (YHKIIMH Ha MOHOTOHHOCTH U JKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HaMMEHbILIEro 3HaYeHHsI YHKIIUU Ha OTPE3KeE.

[IpumeHeHre MPOU3BOIHON ISl HAXOXKIEHUS HAMIYUYIIEro pelIeHHs B MPUKIAJAHBIX 3a/adax,
VIS OIIPEJICJIeHUs CKOPOCTH Ipoliecca, 3aaHHOro GopMyoil min rpadukom.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WuTerpan, ero reoMeTpuveckuii U GU3NYecKuil cMbIci. Bbrunciienne uHTErpana no gopmyie
Herorona—JleiiOHunA.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoeHue yqeGHoro npeameTa «MateMmaTuka» IOJIKHO 00eCIeunTh HOCTUKCHUC YPOBHA
CpCAHCTO O6H.ICFO 06pa30BaHI/ISI CICAYIOMUX JTUYHOCTHBIX, MCTAIIPCAMCETHBIX U TPCIMCETHBIX
O6paSOBaTeJ'II>HI>IX pPE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOGHHUS MporpaMMbl ydyeOHoro mnpenmera «MaremaTuka»
XapaKTEepPU3yIOTCSL:

I'pakgaHCKO€ BOCIIMTAHUE:




c(hOPMUPOBAHHOCTH TPAXKTAHCKON MO3HMIIUN OO0YJArOIIErocs] KaK aKTUBHOTO U OTBETCTBEHHOTO
yiieHa Poccuiickoro oOmiecTBa, MpeICTaBICHUE MAaTEMAaTHUYECKUX OCHOB PAa3BHTHS Pa3IMYHBIX
CTPYKTYp, HaIlpaBJICHHUS, MPOIICIYyphI 00IIecTBa 00pa3oBaHus (BEIOOPHI, OMPOCHI U TIp.), YMCHHE
B3aMMO/ICHCTBOBaTh C KOHKPETHBIMH WHCTUTYTAMH B COOTBETCTBHHM C MX OCOOCHHOCTSMH W
Ha3HAYCHUSMHU.

IlaTproTHYECKOE BOCIUTAHNUE:

c(OPMHUPOBAHHOCTHIO POCCHICKON TOCYAAPCTBEHHON HIICHTHYHOCTH, TOAJIEPKKOHN K TPOILIOMY
Y HBIHEIIHEN POCCUKCKON MAaTeMaTUKE, HEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSIM POCCUMCKUX
MaTEMaTHUKOB U POCCHICKOW MAaTeMaTHYECKOU MIKOJIBI, YTOOBI UCTIOIB30BATh ATH JOCTHKCHUS B
JIPYrUX HayKaX, TEXHOJOTHUSX, KJIacCaX SKOHOMUKH.

JYXOBHO-HPAaBCTBEHHOI'O BOCHUTAHMS:

OCO3HAHMEM JyXOBHBIX pacxXoJ0B POCCHUHCKOro Hapoja; COpMUPOBAHHOCTh MOPAIBHOTO
CO3HAHUS, dTHYECKOTO IOBEICHUS, CBSI3aHHOTO C TMPAKTHYECKUM IMPHUMEHEHHEM JOCTHKECHUH
HAyK{ ¥ TEPPUTOPHH YIEHOTO; OCO3HAHHEM JIMYHOTO BKJIa/la B MOCTPOEHUE OYAyIIEro.

DcTeTHYECKOE BOCHUTAHUE:

ACTETUYECKUM OTHOIIECHHUEM K MHPY, BKIIOYAsl ICTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1au, PEUICHUN, PACCYKJICHHI; B 3aBUCUMOCTH OT MaTEMaTHYECKUX AaCIIEKTOB
pa3IUYHBIX BHJIOB UCKYCCTBA.

dusnyeckoe BOCOUTAHUE:

cOpPMUPOBAHHOCTHIO METOJOB NPHUMEHEHHS MAaTeMaTUYeCKUX 3HAaHUW B 3I0pPOBOM U
O0e3omacHOM 00pa3e >KU3HU, OTBETCTBEHHOIO OTHOIICHHMS K CBOEMY 3J0POBBIO (3I0pOBOE
nuTaHue, cOaJaHCUPOBAaHHBIA PpEXHM 3aHATUH W OTAbIXa, peryaspHas AUHAMHKA
aKTUBHOCTH ); DU3NYECKU ¢ BUIOM, HA 3aHATUSX CIOPTUBHO-03/I0POBUTEIHHON 30HOM.

TpymoBoe BOCIUTAHHKE:

TOTOBHOCTBIO K TPYJly, OCO3HAHHEM IIEHHOCTEH TPYAOII00Us; HHTEPECOM K Pa3IMyHbIM cepam
podeccuoHaNbHOM JesITeNbHOCTH, MPEKPAILICHUIO 3aHATHIT MaTEMaTHUKON U €€ MPHUIIOKEHUSIMU,
YMEHHIO JeflaTh OCO3HaHHBIA BbIOOp Oyaymiel mnpodeccuy U pealu30BbIBaTH COOCTBEHHBIE
KU3HEHHBIC IUJIaHbl; TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTUYecKOMY OOpa3oBaHUIO U
caMo00pa3oBaHUIO Ha BCIO JKH3Hb; [ OTOBHOCTh K AaKTHMBHOMY pa3BUTHIO B MPAKTHYECKHUX
3a/layax MaTeMaTUYECKOI HAaNpPaBICHHOCTH.

DKOJIOTHYECKOE BOCIIMTAHNE:

C(bOpMI/IpOBaHHOCTBIO KYJIbTYpbI, IIOHUMAaHUEM COLHUAJIBHBIX COHOHUAJIbHO-3KOHOMUNYCCKUX
IMpoOLECCOB B COCTOSITHUN HpI/IpO):[HOﬁ M COLIMAJIbHOM Cpeabl, OCO3HAHUCM r00aIbHOTO XapakTepa
OKOJOTHYCCKHUX Hp06J'IeM; OpucCHTAlUA Ha NIPUMCHCHUC MATCMATUYCCKUX 3HAHHUU JIJIs peuIcHuA
3aga4d B o0OacTu Oprmaqueﬁ Cpeabl, INIAHUPOBAHUC TTOCICAYIOIIUX JENCTBUH U OIEHKA MX
BO3MOJKHBIX ITOCIEACTBUI JIs OKp}I)KaIOH_[eI\/'I CpCabl.

LleHHOCTH HAYYHOI'O HO3HAHUS:

C(bOpMI/IpOBaHHOCTB MHPOBO33pPCHUA, COBpCMCHHLIfI nmoaxona K pasBUTUIO HAYKU U
O6H.ICCTBCHHOﬁ MMPpAaKTUKW, TTOHUMAHUC MaTeMaTHU4EeCKOH C(bepm HAayKHl  KakK JIETKOH
ACATCIIBHOCTH, 3Tallbl €€ PA3BUTHA U MHHOBAIIMOHHOCTHU JJId Pa3BUTUA HUBUJIN3ALUHN,; BIIAJACHUC
SI3BIKOM MaTeéMaTUKH U MaTeMaTUYEeCKOH KynLTypoﬁ KaK MBITBC ITO3HAHUSA MHUPA, I'oToBHOCTB
HU3y4daTb HPOCKTHYIO U UCCIICA0BATCIILCKYIO ACATCIIbHOCTE HHAUBUAYAJIIbHO U B T'PYIIIIC.



METAIIPEJMETHBIE PE3YJIbTATHI

MetanpeaMeTHbIE PEe3ylbTaThl OCBOCHHS NPOTPaMMbI y4eOHOro mpeamera «MaremaTukay
XapaKTePU3YIOTCS BJIAJEHUEM YVHHUBEPCATHHBIMU HO3HABAM EIbHBIMU OeliCIEUSIMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YlsamU8HbIMU
oeticmsusmu.

1) Yuusepcanvuvie noznasamenvhnuie oeticmeus,  NO360JAIOM  KOHMPOAUPO8AmMs  6a308ble
KOCHUMUBHbBIE NpOYeccbl 00y4arowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOue20 Mupa,
npuUMeHeHUe 102ULeCKUX, UCCLe008ameNbCKUX Onepayut, yMeHul pabomams ¢ uHgopmayuetl) .

ba3oBrble Jjornueckre JeCTBUS:

e BBISIBISITH W XapaKT€PU30BaTh OCHOBHbIE IPU3HAKM MAaT€MAaTUYECKUX OOBEKTOB,
MOHATHH, CcBsIzeH MEXKIY HOHATUIMH; POPMYIUPOBATH OnpeeIeHus
MOHATHH; COXpaHseMbI CYHIECTBEHHBIH NpPU3HAK KJIAcCU(PUKALMU, OCHOBAaHUE IS
0000111eHNS ¥ CpaBHEHUS, KPUTEPHM ITPOBEIEHUS aHAIN3a;

e BOCIpPUHUMATh, (QOPMYIHpPOBaTH U MPeoOpPa3OBBIBATH CYXICHHS: MpPEIB3SAThIE U
OTpuLaTeNbHbIE, €JMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE;

o BBIABJIATD MAaTCMATUYCCKUEC 3aKOHOMCPHOCTHU, B3aUMOCBA3HU U IMPOTHBOPECUYNA B (baKTaX,
JaHHBbIX, Ha6J'IIOJIeHI/I$IX U YTBCPKACHUAX, NPCIIOKUTE KPUTECPHUU JII BBIABJICHUA
0COOEHHOCTEH U MPOTUBOPEUUN;

e JleNaTh BBIBOJBI C UCMOJIb30BAHUEM JIOTUKU COXPAHEHUS, NEAYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHUI TI0 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSTENbHBIE JOKA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKICHUM (IIpsiMble
U TpOTUBHBIE),  BBICTpAaWBaTh  apryMEHTAlUIO,  MNPUBOJUTH  MPUMEPBl U
KOHTPHIpUMEpPHI; 000CHOBBIBATh COOCTBEHHbIE MHEHHUS U BBIBO/IBI;

e BBIOpaTh cCIocoO pelIeHus YyueOHOW 3anadu  (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelleHnid, BbIOMpaTh HaWOOJIee MOIXOMAAIINE BApUAHTBI C YYETOM, CaAMOCTOSTEIIHHO
BBIJICTICHHBIX).

bazoBrle BccliefoBaTeIbCKUE ACHCTBUS

e  HCIOJb30BATh BOIIPOCHI KakK UCCIIEZIOBATENbCKUN UHCTPYMEHT
Mo3HaHus; GOPMyIUPOBATh  BOMPOCH,  (PUKCUPOBATH MPOTUBOpEUHE, MpoOiIeMy,
COXpaHATb HCKOMO€ M JlaHHO€, (GOPMUPOBATH THUIOTE3Y, apPryMEHTHPOBATh CBOIO
MO3UIUI0, MHCHHE;

e [IPOBCACHUC CaAMOCTOATCIBbHO CIUIAHHPOBAHHOI'O JKCIICPUMCHTA, HCCICAOBAHUC IIO
YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHYCCKOTO O6’beKTa, SABJICHHA, IIpOLECCa,
BBISBIICHHIO 3aBUCHUMOCTEMH MCKAY O6’beKTaMI/I, SABJICHUSAMMH, ITPOLECCCAMU,

e CaMOCTOSITEIBHO (OPMYIUPOBATH OOOOIICHUS ¥ BBIBOJIBI 110 PE3yJbTaTaM MPOBEIEHHOTO
HaOJIIO/ICHUS, KCCJICIOBAHMS, OIICHUBATh JOCTOBEPHOCTh PE3YJIbTAaTOB, BBIBOJIOB H
0000IIIEHHI;

e CIPOTrHO3HUPOBATH BO3MOXKXHOC PA3BUTUC IIPOLICCCA, a4 TAKIKC BBIJIBUHYTH 60pb6y 0 €ro
Pa3BUTHUH B HOBLIX YCJIOBUSX.

PaGora ¢ nadopmanmei:




e BBIIBJIATH JeHUIUT HWHPOPMAIMH, JAHHBIX, HEOOXOJMMBIX JUIS OTBETAa HA BOIMPOC H
pelieHus 3a1ay;

e BbIOMpaTh HH(OPMAIMIO M3 HCTOYHMKOB PA3JIMYHBIX THUIOB, aHAJIW3UPOBATH,
CHCTEMATH3UpOBATh W HWHTEPHPETHPOBATH HHPOPMALMIO pa3inuyHbIX (HopM U
NIpEACTABICHUM;

e CTPYKTYpHpOBaTh HH(OpMAIUIO, €€ BBICOKOE IIOJIOKEHHE B pPa3JIHYHBIX (opMmax,
WLTIOCTPUPOBATH IPahUIeCcKu;

e OICHUTh HAASKHOCTh HMHPOPMAMH IO CAMOCTOSTEIBHO  C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) Vuueepcanvivie KOMMYHUKAMUGHBLE OeliCMEUs, onpeoensom cpopmuposannocmo
COYUANBLHBIX HABLIKOB 00YUAIOUUXCHL.

Oo01enune:

e BOCIpUHUMATh M (GOPMYIUPOBATh MHEHHUS B COOTBETCTBHM C TpPEOOBAHUSAMU U
MHTEpecaMu OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U NMHCbMEHHBIX TEKCTAX, AABATh MOSCHEHMS IO XOAY PELICHMs 3a]a4, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

e B X0Je OOCYXIECHHS 3aJal0TCsl BOMPOCHI IO CYIIECTBYIOIIUM OOCYXJaeMbIM Temawm,
nmpobsieMaM, pelraeMbIM 3a/1adaM, BBICKA3bIBAIOTCS WJEH, OPUEHTUPOBAHHBIC HA TIOWCK
pEIIEeHUI; COTIOCTaBIATh CBOM MHEHHUS C MHEHHUSMH JpPYTUX YYaCTHHUKOB JHAaJiora,
HaXOJUTh JeTaldi U CXOJCTBO IMO3UIUH; B TpaBUIbHOU ¢opme (GopMynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

e  Ppe3ynbTaThl PELIECHUs 3a/1auM, SKCIIEPUMEHTA, UcciaeloBaHus, mpoekTa; CaMOoCTOsTENbHO
BBIOpaTh (hOpMy MPENCTaBICHHS C YUETOM 3a7auu MPEe3eHTAlUU U UHIUBUYaIbHOCTH.

CoTpYJIHUYECTBO:

e TOHUMATh U UCIOJIL30BATh MPEUMYIIECTBA KOMAHTHON U MHAWBUIYaTbHON pabOThI IpH
pElIeHUH HAayYHBIX 3ajiay; IPUHUMATh LeIb COBMECTHOM NEATENbHOCTH, MJIAHUPOBAThH
OpraHM3alMi0 COBMECTHOM paloThl, COKpamarb BUAbl pabOT, JIOTOBapUBATHCH,
o0cyXJaTh mpoliece U pe3yinbTaT paboThl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;

¢ Y4YaCTBOBATH B I'PYIIIOBBIX (1)OpMaX pa6OTLI (O6CY)KI[€HI/ISI, obMeH MHCHUAMU, «MO3I'OBBIC
IOTYpMbID» U I[pyme); BBIINIOJIHATE CBOIO 4aCTh pa6OTbI U KOOPpAWHUPOBATH CBOU HeﬁCTBHH
C APYIrUMHU YICHAMH KOMAaHIbI; OICHUTh KAYECTBO CBOCT'O BKJIaZa B 06IHHﬁ MMPOAYKT IIO
KpUTCPUAM, YCTAHOBJICHHBIM KOJIJICKTUBHBIM BSaHMOﬂeﬁCTBHCM.

3) Vhusepcanvhvle pecynisamugnsie deticmausi, NO380IA0OUUE ynpaseasamo CMbICIOBLIMU
YCMAaHOBKAMU U HCUSHEHHbIMU HABLIKAMU TUYHOCMU .

CaMoopraam3anus:

COCTaBHTH IIJIaH, aJTOPUTM DPELICHMs 3a/laud, BBIOpATh CIOCOO PELIeHUs ¢ YUYETOM peaslbHBIX
pPECypCOB U €CTECTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH BAPUAHTHI
peleHuit ¢ yaétomMm HOBOH MH(POPMALIUH.

CaMOKOHTPOJIE:

e BIAJCTh HaBBIKAMH I[O3HABaTEIbLHOM pC(I)J'ICKCI/II/I KaK OCO3HaHUA MPOUCXOIAAIIHNX
JEUCTBUH M  MBICIUTEIBLHBIX nmponeccoB, MUX PpPe3ylbTAaTOB; BJIIAJCTh MCETOAAMU



CaMOIPOBEPKH, CAMOKOHTPOJIA IMpoLecca H IMOJYYEHHUS PE3YIbTAaTOB  PELICHUS
MaTeMaTUYEeCKOM 3ada9Hu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NpPH BO3HHUKHOBEHHH IPOOIIEM,
BHECTH KOPPEKTUBHI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JTaHHBIX,
0OHapY)KCHHBIX OIIMOOK, BBISIBIICHHBIX TOTPEOHOCTEIH;

e OIICHUTH COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHIM, OOBSCHUTD MPHYUHBI JIOCTHKEHHS
WIA HEIOCTIKEHHUS PE3YNbTaTOB JESATEIbHOCTH, COBEPIIUTH OIIMOKY, JaTh OICHKY
MpUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

OcBoeHne kypca «Anredpa U Ha4aJl0 MAaTEMAaTHYECKOTO aHAJIN3a» Ha YPOBHE CPETHEro OOIIero
0o0pa30BaHUs JIOJDKHO OOECIEYHTh JTOCTIKEHHUE CICIYIONIMX TMPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB:

10 KJIACC
YucJia 1 BLIYUCTICHUA

OHepI/IpOBaTI) IMOHATUAMU. PA3SYMHBIC U HeﬁCTBHTeHBHBIe qHuciJia, OOBIKHOBEHHAS U JOCCATUYHAas
IpoOb, TPOIICHTHI.

BEI BeITIONTHSIETE apI/I(bMeTI/I‘—IeCKI/Ie onepanrm ¢ paivOHAJIbHBIMHA U BCIHICCTBCHHBIMHY YU CIIaMU.

Bbl BeImonHsieTe TpUONMKEHHBIE BBIUMCIICHUS, HCMOJb3ysd MpaBHJIa OKpPYIJICHHsS, [ejiaeTe
MPUKUIKY U OIICHUBAETE PE3yIbTaT BHIYMCICHUSI.

OnepupoBaTh MOHATHSAMH: CTENEHb C LENbIM IOKa3aTeJeM; CTaHaapTHas Gopma 3amnucu
JNEHUCTBUTENLHOTO YHKCIIa, KOPEHb HaTypaidbHOUW crenenu; [loaxon, ucnonp3yromuii (Gopmy,
YUUTBHIBAET peasibHbIC YHCa s pElIeHUs] TPAKTUUECKUX 3a7a4 U MPEeCTaBICHUS JaHHbBIX.

OnepupoBaTh NOHATUSMU: CUHYC, KOCUHYC M TaHT€HC MEPEMEHHOTO YyIJia; UCIOJIb30BaTh 3alKCh
JIOTIOTHUTEIBHOTO yIJia Yyepe3 00paTHbIe TPUTOHOMETpUYECKUE (QYHKIIUH.

YpaBHeHUsI M HEPABEHCTBA

OHepI/IpOBaTB IOHATHAMHU: TOXIACCTBO, YpaBHCHHUE , HEPABCHCTBO, LI€JI0€, palMOHAJIbHOEC,
HPppaAMOHAIBHOC YPAaBHCHUE, HEPABCHCTBO, TPUTOHOMETPHUYCCKOC YPABHCHHUEC,

Brimonusate npeobpazoBaHus TPUTOHOMETPUUECKUX BBIPKEHUI u pemiath
TPUTOHOMETPHYECKHUE YPABHEHHUS.

BreimonHsaTh Hp606pa30BaHI/I$I HCJbIX, PaAUOHAJIbHBIX U UPPAIMOHAJIbHBIX BBIpa)KeHI/Iﬁ H pClIaTb
OCHOBHBIC THUIIBI LCJIbIX, PAITUOHAJIBHBIX U UPPALAOHAIIBHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

HpI/IMeHHTB YpaBHCHHA W HCEPABCHCTBA JIsI PCHICHUA MATCMATUYCCKHUX 3ada4 MW 3a4ad U3
Pa3JIMIHBIX oOnacreit HAayKU U peaﬂBHOﬁ KH3HHU. MO,[[CJ'II/IpOBaTB pCaJIbHBIC CUTYyallUN HaA S3BIKC
anre6pLI, COCTAaBJIAITh BBIPAKCHUA, YPABHCHU, HCPABCHCTBA IO YCIOBUIO 3aJa4U, UCCIICAOBATDH
MMOCTPOCHHBIC MOACIIN C UCIIOJIb3OBAHUEM allllapaTta anre6pLI.

DyHKUUH U TPAaPUKHU

OnepupoBaTh MOHATUAMHU: (YHKIUS, CHOCOOBI 3afaHus (PyHKIMH, OONACTh OIpeneseHUus U
MHO>eCTBO (YyHKIUH, pyHKIMA rpaduka, B3AUMHO 00paTHbIE (PYHKIIHU.



OmnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYIH (QYHKIUHU, MPOMEKYTKH
3HAKOIIOCTOSHCTBA.

Hcnonp3yiite QyHKIMH rpaduKOB A1 pEIIeHHs] MaTeMaTUIECKUX 3a/1a4.

CtpouTts 1 uuTaTh rpaduKu IMHEHHON QYHKIMH, KBaApaTHIYHOW (QYHKINHU, CTENCHHON (yHKIIMH
C LEJIBIM [TPU3HAKOM.

Hcnonp3oBate (QyHKIUU TpaduKOB IS UCCICAOBAHHS IPOIIECCOB W 3aBHCUMOCTEH TIpH
pElIeHNH 33734 U3 APYruX MPEAMETOB U OOBEKTOB KU3HU; BEIPAKATh (POPMYIIaMHu 3aBHCHMOCTh
MEXK1Y BEJIMYHH .

Hauana MmaTeMaTHY€CKOI0 aHAJIH3Aa

OHepI/IpOBaTI) IIOHATUAMU: IIOCJIIEA0OBATCIIbHOCTD, apI/I(bMCTI/ILIeCKafl n reoMCTpruICCKas
HPOTPECCHH.

OnepupoBaTh TOHATHSMU: OECKOHEUHO YOBIBAIOIIAsi TE€OMETPUYECKas MPOTPECccus, Ccymma
0eCKOHEYHO yObIBaIOIIe reOMETPUYECKON IPOTPECCHH.

3amaBaTh MMOCJICA0BATCIIBHOCTU pa3JINYHbIMHA croco0amu.

Hcnonb3oBaTh CBOMCTBa MOCIENOBATENLHOCTEW M MPOTPECCUil Uil pellieHus peajbHBIX 3a7ad
MIPUKIIATHOTO XapakTepa.

MHuo:kecTBa M JIOTHKA
OnepupoBaTh MOHATHAMU: MHOKECTBO, OTIEPAIIMU HAJlT MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JUisl ONMHCAaHUs PEealbHBIX IPOLIECCOB U
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYrUX yueOHBIX MPEIMETOB.

OHepI/IpOBaTI) IOHATHUAMU: OIIPEACTICHUEC, TCOPEMA, CICACTBUEC, JOKA3aTCIIbCTBO.

11 KJIACC
Yucya 1 BLIYUCTICHUSA

OHepI/IpOBaTB MOHATHUAMU: HATYpAJIbHOC, LCJIIOC YHCIIO, HCIOJIB30BATh MPU3HAKU ACIUMOCTH
LOCJIbIX YU CCJII, PA3JIOKCHHUEC YKUCJIa HA IIPOCTBIC MHOXHUTCIIN I PCIICHUA 3a1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAJILHBIM I10KA3aTEIIEM.
OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIA, IECITUYHBIE U HAaTypalbHbIE JIOrapu(MBI.
YpaBHeHHUS H HEPABEHCTBA

HpI/IMeHHTB CBOICTBA CTEIEHHU IJIA Hp606pa3OBaHI/I5{ BLIpa)KeHPIfI; ONICpHUPOBATh MNOHATHUAMU:
IOKa3aTCJIbHOC YPABHCHUC N HEPABCHCTBO, PCIIATh OCHOBHBIC THUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ
1 HCPABCHCTB.

BrInonHaTe mpeoOpa3oBaHus BEIpAXKEHUH, coaepKalluX JorapuMbl; ONepupoBaTh MOHATUSMU:
norapu(MUUECKOe ypaBHEHHE U HEPAaBEHCTBO; peIlaTh OCHOBHBIE THUIHBI JOTapUPMHUUECKUX
ypaBHEHUI U HEPABEHCTB.



Haxoauts pemieHus: npocTelnx TPUroHOMETPUUECKUX HepaBeHCTB. OnepupoBaTh MOHATUAMU:
CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pelIeHue;

HCII0JIb30BATL CUCTCMY JIMHEUHBIX ypaBHeHI/Iﬁ U PCIICHUSA MMPAKTUYCCKUX 3a/1a4.

Haxonute pemeHHss NpoCTEHIIMX CHCTEM M COBOKYIHOCTEW PpAalMOHAJIBHBIX YpPaBHEHUH U
HEPABECHCTB.

MOH@HHPOB&TB PCAJIBbHBIC CUTyallUW Ha SA3BIKC aJIFC6pBI, COCTAaBJIATH BBIPAXXCHUA, YPaBHCHUA,
HCPaBCHCTBA M CHUCTEMBbl II0 YCIOBHUIO 3aJlaud, HCCIICA0BaTh MOCTPOCHHBIC MOJECIU C
UCIIOJIb30BAHUEM arlapara ajireOpsi.

DyHKIUHN U TPa@UKH

OnepupoBaTh NOHATUAMM: TepuoanYecKas (PyHKUHS, MPOMEXKYTKM MOHOTOHHOCTU (PYHKIIUH,
TOYKH IKCTpeMyMa (YHKIUHU, HauOoJIblliee U HauMEHbIIIee 3HaUeHNUs PYHKLINN HAa TPOMEKYTKE;
WCIO0JIb30BATh UX Ul UCCIEeI0BaHUS (QYHKINHU, 3aJaHHOU IpauKOM.

OnepupoBaTh MIOHATHUSAMU: rpaduxu MIOKa3aTeIbHOM, JorapupmMuIecKon u
TPUTOHOMETPUYECKUX (PYHKUMN; n300paxaTh UX HA KOOPAWHATHOW IIOCKOCTH U HUCIIOJIb30BAThH
JUISl pEIIEHNs] YPAaBHEHUIN U HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHOMN MIOCKOCTU TpaduKy JIMHEWHBIX YpaBHEHUH U MCHOJIb30BaTh UX
JUISl pELIEHUS CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonb3oBath rpaduku QyHKIUN A7 UCCIIEIOBAHMS MPOLECCOB U 3aBUCUMOCTEH W3 JIPYrux
y4eOHBIX TUCIUIUIHMH.

Havyajga maTeMaTHYeCcKOIro aHAJIU3A

OnepupoBaTh MHOHATHUAMU: HENpEpbIBHAS (DYHKIUSA; MPOU3BOAHAA (YHKLUHHU; HCIOIb30BATh
TEOMETPUUCCKHUI M (PU3MUECKHUI CMBICT IPOU3BOIHON JUTSI pEIICHUS 3a/1a4.

Haxonuth mnpou3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMMA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnons3oBaTh IMPOMU3BOAHYIO JJId HMCCIICOAOBaHUA (bYHKI_[I/II/I Ha MOHOTOHHOCTH U 3KCTPEMYMEI,
IIPHUMCEHATH PE3YIbTAaThbl UCCIICAOBAHUA K IIOCTPOCHHUIO rpa(bI/IKOB.

Hcnonn3oBarh MPOU3BOAHYIO JISI HAXOKIACHUA HAWIIYHIICTO PCHICHHUA B IIPUKIIAHBIX, B TOM
YHCJIC COOMAJIbHO-3KOHOMHNYCCKHUX, 3aJadax.

OnepupoBaTh MOHATUSMHU: TepBooOpa3Hasi M MHTErpaj; MOHUMATh TEOMETPUYECKUI W
¢busznueckuit cMbicn uMHTerpaia. HaxoauTe mepBoOOpa3HbIE 3JIEMEHTApHBIX (PYHKIIUNA;
BBIYHCIATH UHTErpan 1o ¢popmyne Hetorona—Jleitbuuna.

Pemarsn MNpUKIIAAHBIC 3aJladyd, B TOM YHCIC COUHAIBHO-3KOHOMHUYCCKOI0O U (I)I/BI/ILIGCKOFO
XapakTepa, CpeACTBAMU MATEMATUYCCKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmyecTBo yacos
Ne HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI KonTpous-
n/n Bcero | Hble
padoThbI
MHosxecTBa palOHANbHBIX U JIEHCTBUTEJIBHBIX YHUCEIL.
PannonanbHbIe ypaBHEHUS U HEPABEHCTBA
1 14 1
2 ®ynkumu U rpaduku. CTeneHs ¢ 1eIbIM 0Ka3aTeneM 6
3 Apudmernueckuit KOpPEHb n—ou CTEIICHU. 18 1
WppatmonanbHble ypaBHEHUS U HEPABEHCTBA
4 @opMyllbl  TPUTOHOMETPUHM.  TPUTOHOMETPHUYECKHE 29 5
ypaBHEHUS
5 [TocnenoBaTenbHOCTH ¥ IPOIPECCHH 5
6 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN 3 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIIACC

Ne ii/m

KoanuyecTBO 4acoB

HaumeHoBaHue pa3/iejioB U TeM NPOrPaMMBbI

Bcero |KoHTpoJb-
Hble
padoThI
CreneHb ¢ palMoOHaJIbHBIM TOKa3aTenaeM. lloka3arenbHas]
1 |bynkuwus. [TokasarenpHble ypaBHEHUS! U HEPABEHCTBA 12 1
Jlorapupmuueckas GbyHKIHS. Jlorapudmudaeckue
2 |ypaBHEHHUS U HEPABEHCTBA 12 1
Tpuronomerpuueckne  GyHKIMM W UX  Tpaduky.
3  [TpuroHomerpuieckueHepaBeHCTBA 9 1
4  [[IpousBonHas. [IpuMeHeHnEe MPON3BOHOMN 24 1
5 |MAHTerpan u ero npuMeHeHus 9 1
6 |CucteMbl ypaBHEHHH 12 1
7 |HatypaibHble U LI€TbIE YHCIIa 6
8 |[loBTopenue, 06001IeHNE, CHCTEMAaTH3alMsI3HAHUIA 18 2
OBIIEE KOJIMYECTBO YACOB IO ITPOT'PAMME 102 8




