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Paboyas mporpamma yueOHOTO Kypca «Anredpa 1 Hayajga MaTeMaTUYecKOro aHaiu3a» 6a30BOTo
ypoBHs i1t ooyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DeiepaibHOTO roCcy1apCTBEHHOTO
00pa30BaTEeNILHOTO CTaHJApTa CpexHero oOuero oOpa3oBaHus, C y4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMUN, TPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, M TPAIUIHUA POCCHUICKOTO
oOpa3zoBanus. Peanmuzamus mporpammbl 00ecHeUMBAaeT OBJAJICHUE KIIIOUYEBBIMH KOMIIETECHIMSAMH,
COCTAaBJIIIOIIMMH  OCHOBY JJISi CaMOPA3BUTUSI M HEMPEPHIBHOIO 0O0pa3oBaHMs, IEIOCTHOCTh
OOIIEKyIBTYPHOTO, JINYHOCTHOTO U NTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YUaIOIIUXCS.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTUYECKOTO aHAIIN3a» SBISETCA OJHUM U3 Hanbosiee 3HaYMMBbIX
B IPOrpaMMe CTapIIel MIKOJIbI, IIOCKOJIBKY, C OJHONH CTOPOHBI, OH 00ECIIEUNBACT HHCTPYMEHTAIbHYIO
0a3y /17151 U3y4EHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroil CTOPOHBI, (POPMHUPYET JIOTHYECKOE
1 a0bCTPaKTHOE MBIIUICHUE YJalIUXCsl Ha YPOBHE, HE0OX0AUMOM JUIs OCBOCHUS KypcOB MH(OPMATUKH,
oOIIeCTBO3HAHUS, MCTOPHH, CIIOBECHOCTH. B paMkax JIaHHOrO Kypca ydalluecsi OBJIaJIeBaOT
YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOW HayKH, KoTopas (OpMYIHpPYeT CBOM JIOCTH)KCHUS B
MaTeMaTH4ecKou opme.

Kypc anreGpbl W Hayanm MaTeMaTHYECKOTO aHAIM3a 3aKIaJbIBAa€T OCHOBY Ul YCIEIIHOTO
OBJIAZICHUSI 3aKOHAMHU (PU3MKH, XUMHUH, OMOJIOTHH, MOHUMAHUSI OCHOBHBIX TCHJICHIIMH KOHOMMKH U
OOIIeCTBEHHOH >KU3HU, MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MHCIIONB30BaTh WX B MOBCETHEBHOM >XWM3HU. B Toke Bpemsi oBlajneHHe
aOCTpaKkTHBIMU UM JIOTUYECKH CTPOTUMH MaTEeMAaTHYECKUMHU KOHCTPYKIHMSIMH pa3BUBACT YMEHHUE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTH YTBEPXKIEHUS, UCIOIb30BaTh 0000IIeHNE U
KOHKPETU3aLUI0, a0CTparupoBaHue U aHAJIOTUIO, GOPMHUPYET KPEaTUBHOE U KPUTUYECKOE MBIIIIICHHE.
B xoz1e u3ydyenus anreOpbl 1 Haual MaTEMaTHUECKOTO aHaIM3a B CTapIlIe IIKOJIE yJaluecs MoayqatoT
HOBBIH ONIBIT PEIICHHUs MPUKIIAIHBIX 3a/1a4, CAMOCTOSATEILHOTO TIOCTPOCHUS MAaTEMAaTHUYECKUX MOIeNen
peambHBIX CUTYallMii W UHTEPHpPETalliy TONYyYEHHBIX pPELICHUH, 3HAKOMSATCA C TNpUMepaMH
MaTeMaTU4YeCKUX 3aKOHOMEPHOCTEH B TpUpOAE, HAayKe M B MCKYCCTBE, C BBLIAIOUIMMHUCS
MaTeMaTUYECKUMHU OTKPBITHUSIMU U UX aBTOPAMHU.

Kypc o6nanaet 3HaunTEIbHBIM BOCIIUTATELHBIM TOTEHIIMATIOM, KOTOPBIH peain3yercs Kak uepes
yueOHbIIl MaTepuall, CroCOOCTBYIOUINI (HOPMUPOBAHUIO HAYyYHOTO MHPOBO33pPEHHs, TaK W uepes3
cneunuky  y4eOHOM  AeATeNnbHOCTH,  TpeOylomeHd  CcaMOCTOSITEIbHOCTH,  aKKypaTHOCTH,
MPOJOJDKUTEILHON KOHIIEHTPAIIMM BHUMAHUS M OTBETCTBEHHOCTH 3a MOJIyYSHHBIH pe3yibTar.

B ocnoBe Meronukum oOydeHus anreOpe W HavajlaM MaTeMaTHUECKOrO aHajiu3a JICKUT
JeATeIbHOCTHBIN NMPUHLINI 00y4eHusI.

CrpykTypa Kypca «Anrebpa M Hadajla MaTeMaTHMYECKOTO aHAIM3a» BKIIOYAET CIEIYIOLIHe
coJiepKaTeIbHO-METOINUECKUE TUHUN: «HUncna u BeIYucIeHus», «DyHKIUU U rpadukmny», «YpaBHEHUS
U HepaBeHCTBa», «Hawanma maremaTnuyeckoro aHanusa», «MHOKeCTBa M JOTMKa». Bce OCHOBHBIE
COJIepKATEIbHO-METOIMUYECKUE JIMHUU M3Y4alOTCsS Ha MPOTSHKEHHU JBYX JIET OOyueHHUs B cTapiueit
IIKOJIE, €CTECTBEHHO JIOTIOHSAS APYT JIpyra U MOCTEIIEHHO HACHIIIAasICh HOBBIMU TEMaMHU U pa3zeiaMu.
JIaHHBINH KypcC SIBJISIETCS MHTETPATHBHBIM, MOCKOJIBKY O0ObEOUHSET B ceOe cojep)kaHue HECKOIbKHX
MaTeMaTU4YeCKUX JAUCIUIUINH: ajaredpa, TPUrOHOMETPUs, MaTEMaTUYECKUN aHaIu3, TEOPUS MHOXKECTB
u 1p. [To Mepe Toro kak ydvamiuecs OBJIaJ€BalOT BcE 0oJiee MMUPOKUM MAaTEMaTUYECKHM armapaToM, y
HUX TOCTIeIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMAaTHUYECKYI0 MOJIENb
peanbHON CUTyalluy, IPUMEHATh 3HaHU, IOJYYeHHBIE B Kypce «Anre0pa n Hadaisa MaTeMaTHu4ecKoro
aHaIM3a», Ui PELICHUs CaMOCTOATENBHO CHOPMYIHMPOBAHHON MaTeMaTHYECKOW 3ajadd, a 3aTeM
MHTEPIPETUPOBATH MOJIYYEHHBIA PE3yNIbTaT.



ConepxaTenbHO-METOIMUECKas JMHUSA «Yuciia M BBIYMCICHHSA» 3aBepliaeT (popMupoBaHUe
HaBBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YMCEN, KOTOpOe OBLIO HAayaTo B OCHOBHOW Imkose. B
cTapILel 1mKoJie 0co00e BHUMaHHe yaemsieTcs (OPMUPOBAHUIO IPOYHBIX BHIYUCIUTEIbHBIX HABBIKOB,
BKJIIOYAIOIIUX B ceOs HMCIOJIB30BAHUE PA3IMYHBIX (POPM 3aMUCH ACHCTBUTEIBHOTO 4YHCIA, YMEHHE
palMoOHaIBHO BBITIOIHATH EHCTBUS C HUMHU, J€IaTh MPUKUJIKY, OLIEHUBATh pe3yabTar. O0ydaroniiecs
MOJTy4al0T HABBIKU MPUOJIMKEHHBIX BBIUMCIICHHUH, BHITIOJIHEHUS JIGUCTBUI C UMCIIaMU, 3alIICAHHBIMU B
CTaHJapTHOU GopmMe, UCTIOTH30BAHUS MATEMAaTHYECKUX KOHCTAHT, OI[CHUBAHUS YMCIOBBIX BHIPAKECHHH.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PeaIM3yeTcs Ha MPOTSHKEHUH BCEro 0OyueHHs B CTapIien
LIKOJIE, IOCKOJIBKY B Ka)KJIOM pa3Jiesie IporpaMMBbl IPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3a/1a4.
OOyuaromuecss  OBJAJEBAIOT  PA3JIMYHBIMH ~ METOJAMM  PEIIEHUS  LENbIX, pPALUOHAJIBHBIX,
UppalMOHANIBHBIX, IIOKA3aTEeNbHBIX, JIOTApU(MUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHHIA,
HEpaBEHCTB M UX cucteM. llodyueHHBbIE YMEHHs MCIONB3YIOTCS IPH HCCIENOBAaHUHM (YHKIUI C
MOMOIIBIO MPOU3BOJHOM, PELICHUH NPUKIAAHBIX 3a/a4 M 3aJad Ha HaXOXKACHHWE HAuOOIBIIUX WU
HAaUMEHbIINX 3HadeHWH ¢GyHkumu. JlaHHas coaepkaTeslbHas JIMHUS BKIIOYaeT B ce0s Takke
(dbopmMupoBaHHe yMEHUI BBIIOJHATH pacu€Thl 10 (popmynam, mpeoOpa3oBaHUs LEJbIX, PALMOHATBHBIX,
HUPPALMOHAIIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKCHUH, @ TAK)KE BBIPAXKCHUM, COJIEPIKAILUX CTEIIEHU U
norapu¢msl. brarogaps u3ydeHuio ainredpanyeckoro MaTepuaia IpoOUCXOIUT JalbHeHIee pa3BUTHE
ATOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHHS ydalluxcs, (pOpMUPYIOTCS HaBBIKM JETYKTHBHBIX
paccyXJeHui, paboThl C CHMBOJIbHBIMU (hOpMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH
B BHUJIC PaBEHCTB M HepaBeHCTB. Anrebpa mpesiaraetT 3()(eKTUBHbIE MHCTPYMEHTHI ISl PELICHUs
IIPAKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a1a4, HArJIsAgHO IJEMOHCTPHUPYET CBOHM BO3MOXHOCTH Kak
S3bIKa HAYKU.

ConepxaTtenbHO-MeToAnYecKast THHUS «DYHKIUHU U IpadUKN» TECHO MEPEIUIETAETCs ¢ APYTUMH
JIMHUSMU KypcCa, IIOCKOJIBbKY B KAKOM-TO CMBICJIE 33Ja€T MOCIEA0BATEIBHOCTh U3YUYECHUs MaTepHaa.
W3yueHne cTeneHHOW, MOKa3aTeIbHOM, JOTapu(pMUYECKOH M TPUTOHOMETPHUECKUX (DYHKIMHM, HX
CBOMCTB M rpa(MKOB, UCTIOIb30BaHNE (PYHKIIMIA [T peIIeHUs 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U
peanbHOM JKU3HU TECHO CBSI3aHO KAaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHUU U
HepaBeHCTB. [1pu aToM OosbIIoe BHUMaHUE yienseTcs: GopMUPOBaHUIO YMEHUS BBIpaXaTh (OpMyJIaMu
3aBHCUMOCTH MEX]y Pa3IMYHBIMU BEIMYMHAMHU, UCCIENOBATh MOJIy4YeHHBbIE (DYHKIMH, CTPOUTH HX
rpadpuku. Matepuan 3TOH conxep)KaTenbHOW JIMHUM HAIleJieH Ha pPa3BUTUE YMEHHUH M HAaBBIKOB,
MO3BOJISIOIIMX BBIPAXKaTh 3aBHCHMOCTH MEXAY BEITHYMHAMHU B Pa3IMYHON (opMe: aHAIUTHYECKOM,
rpadudeckoil u crioBecHoi. Ero m3ydeHne cnocoOCTBYET pa3BUTHIO alTOPUTMUYECKOTO MBILIUICHHS,
CIOCOOHOCTH K 0000IIEHUIO U KOHKPETH3AIMH, UCIIOJIb30BAHUIO aHAIOT .

CopnepxarenpHass nuHMS «Haudana wmaTemaTnueckoro aHajlin3a» IO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPyr KaKk MaTeMaTH4YecKHX, TaK U NPHUKIATHBIX 3a7ay, JOCTYIMHBIX O0YYaloUIUMCS, Y
KOTOPBIX TOSIBJISIETCS BO3MOXKHOCTh HCCIEIOBaTb M CTPOUTH Tpapuku (YHKIMH, OMpenensiTh HX
HauOOJIbIINE U HAUMEHBIINE 3HAYCHU S, BBIYUCIIATH IUIOIAIH GUTYp U 00BEMBI TEJ, HAXOAUTH CKOPOCTH
U YCKOpEHUs IpoLeccoB. [laHHas coaepKaTenbHas JIMHAS OTKPBIBAET HOBBIE BOZMOXKHOCTH IIOCTPOEHUS
MAaTEeMaTUYECKUX MOJIENIEH pealbHbIX CUTYALNM, HAXOKICHHS HAWIY4IIEero PELIECHUs B IPUKIIAHBIX, B
TOM YHCJIE COLIMAIbHO-OKOHOMHMUECKHUX, 3a7jauyaX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO aHaIN3a
CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-JIOTUYECKOTO M KpPEaTHMBHOTO MBIIIJICHHUS,
(OpMUPOBAHMIO YMEHUH pACHO3HABATH MPOSBJICHHS 3aKOHOB MaTeMaTHKH B HayKe, TEXHHKE U
uckyccrBe. OOywarommuecss y3HAIOT O BBIJAIOMIMXCS pe3yJbTaTax, MOJYYEHHBIX B XOJIE€ Pa3BUTHSA
MaTeMaTHKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToANYECKass JUHMUS «MHOXKECTBa M JIOTMKa» B OCHOBHOM IIOCBAIIEHA
JIEMEHTaM TEOPUU MHOKECTB. TEOpEeTUKO-MHOKECTBEHHBIE NIPEACTABICHUS IPOHU3BIBAIOT BECH KYpC
IIKOJIFHOM MaTeMaTHKH U MpeylaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, 00BETUHSIOMUN BCe pa3/ielbl
MAaT€MAaTUKU U €€ IPWIOKEHUN, OHU CBS3BIBAIOT Pa3sHbIE MAaTEMaTUYECKHUE NUCLMILUIMHBI B €IUHOE



nenoe. I1o3ToMy BakKHO AaTh BO3MOKHOCTh IIKOJBHUKY MTOHUMATh TEOPETHKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOM MaTEeMaTUKU M UCHOJIB30BATh €ro JUIs BHIPKEHUS CBOUX MBICIICH.

B kypce «Anrebpa m Hayaja MaTeMaTHYECKOTO aHAJIM3a» IPHUCYTCTBYIOT TaKXE OCHOBBI
MaTeMaTH4YeCKOTO MOJICTUPOBAHMs, KOTOPBIE IPU3BaHbl c(hOPMUPOBATH HABBIKM MOCTPOCHUS MOJIENIEH
peabHBIX CUTYaLUi, HCCIIEAOBAHMS STUX MOJIENIECH ¢ MOMOIIIBIO amrapara anreOpsl 1 MaTeMaTHIeCKOTO
aHaJIM3a U MHTEPIPETALUU OJTYYCHHBIX Pe3yIbTaToB. Takue 3aJaHus BIUICTSHBI B KaXIbIi U3 pa3esioB
MPOTrpaMMBbl, IIOCKOJIBKY BECh MaTepUall Kypca IUPOKO UCHOIb3YeTCs AT PELIeHUs IPUKIIAHBIX 3a/1a4.
[Ipu pemieHuM peanbHBIX MPAKTHMYECKHX 3ajad ydalluecs pa3BUBAIOT HAOIIOAATENbHOCTb, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh  aHAJIOTHIO, 0000mare u
KOHKPETU3UPOBaTh Mpobaemy. JlearenbHOCTh N0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPHKIAIHBIX
3aja4 OpPraHU3yeTcsl B IMpOLecCe M3YUEHHs] BCEX TeM Kypca «Anredpa M Hayaja MaTeMaTUYecKOTro
aHaJN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yuebHOM 1u1aHe Ha U3y4eHHUE Kypca alreOphbl M Hauall MaTeMaTHYecKOoro aHan3a Ha 6a30BOM YpOBHE
oTBoAUTCH 1O 3 vaca B Hezemto B 10 kiacce u B 11 kimacce, Bcero 3a aBa roja ooyuenus — 204 gaca.



COJAEPKAHME YYEBHOI'O KYPCA

10 KJIACC

JlelicTBUTEIbHBIE YHCIA.

Ilouarue nelicTBUTENbHOrO yncia. CBOMCTBA NeHCTBUTEIBHBIX YUceI. MHOKECTBA YHUCEN U
olepanuy HaJl MHOKecTBaMH urcen. [loouepenHplii 1 0JHOBpEMEHHBII BBIOOP HECKOJIBKUX
3JIEMEHTOB U3 KOHEYHOTO MHOKECTBA. DPOpPMyJIbI UHCIIA IEPECTAHOBOK, COUETAaHUN,
pa3MenieHuil. Perenne KOMOMHATOPHBIX 3a/1a4.

PanuonanbHbIe YypABHEHUS M HEPaBEHCTBA.

ParmonansHbie Beipaxxkenusi. @opmyna 6unoma HeloToHa, cBoMicTBa OMHOMUHAIBHBIX

KO3 PUIIHEHTOB, TpeyroiabHUK [lackans.

PannoHanbHbIe ypaBHEHHS U HEPABEHCTBA, METOJI HUHTEPBAJIOB PEILICHUs HEPABEHCTB, CUCTEMBI
paLMOHAIbHBIX HEPABEHCTB.

Kopenb cTrenenn n.

[Tonsitre GpyHKIMHU, ee 00IaCTH ONPENEICHIS I MHOKECTBA 3HAUYCHUH, rpaduka GyHKIUH.
Oynkius y = X, rie ne N, ee cBoiictBa u rpaduk. [lonstue kopHs crenenu n>1 u ero
CBOMCTBA, MOHATHE ApUPMETUIECKOTO KOPHSL.

CreneHb MOJI0KMTEJHLHOI0 YHCJIA.

IToHATHE CTENEHN ¢ PalMOHAJIBHBIM [T0KA3aTEJIEM, CBOMCTBA CTEIICHU C pAlliOHAIbHBIM
nokasareneMm. [lonstue o npenene nocnenaoBarenbHocTU. CyliecTBOBaHUE Mpeieia MOHOTOHHOM
U OTPaHUYEHHOM.

Yucno e. [lonstue cteneHu ¢ JeMCTBUTENBHBIM ITOKa3aTeneM. CBOMCTBA CTENEHH €
JeWCTBUTENBHBIM NIOKa3aTeneM. [IpeoOpazoBaHme BbIpaKeHUH, COEPIKAIIUX BO3BEICHHUE B
crerneHb. [lokazaTenbHas QyHKIHS, €e CBOWCTBA U rpaduk.

Jlorapugmel. IlokaszarenbHble U JorapupmMuyecKue ypaBHeHHs U HEPaBEHCTBA.
Jlorapugm uucna. OcHoBHOE JorapudmMuueckoe ToxaecTBo. Jlorapudm npousseneHus,
YaCTHOTO, CTETIEHH, IEPEX0] K HOBOMY OCHOBaHHIO. JleCATUUHBIN U HATYpaJIbHBII JIOTapu(MBbI.
[IpeobpazoBaHue BeIpaskeHH, coaepkanux jorapudmel. Jlorapupmuueckas GpyHKus, ee
CBOIiCTBa U rpauK.

[Toxa3zaTenbHbIE U JOrapu(PMHUUECKUE YPAaBHEHHS U HEPABEHCTBA U METO/IbI X PEIICHHS.

Cunyc, KOCHHYC, TAHI€HC H KOTAaHTeHC yIJia U YHCIIa.

Panuannas mepa yria. CuHyc, KOCHHYC, TAHT€HC U KOTAHI€HC IPOU3BOJIBHOTO yIJla U
JNEUCTBUTENBHOTO uncia. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO ISl CHHYCA U KOCHUHYCA.
ITonsTHs apkcuHyca, apKKOCMHYca. TaHreHe ¥ KoTaHTeHe yriia U yucia. OCHOBHbIE
TPUTOHOMETPUYECKUE TOKAECTBA JJI TAHI'€HCA U KOTaHreHca. [loHaTHe apKkTaHreHca 4ucia.

DopMy.Jibl CJIOKEHHS.

CuHyc, KOCHHYC U TAaHT€HC CYyMMBI M Pa3HOCTH JIByX apryMeHTOB. DOpMyIbl IPUBEACHUS.
Cunyc 1 KOCcuHYC 1BOMHOTO aprymenTta. @opmyisl HOJOBUHHOTO aprymenTa. [IpeoOpazoBanue
CYMMBI TPUTOHOMETPUUYECKUX (QYHKIMI B MPOU3BECHUS U TIPOU3BEICHUS B CyMMy. Bripaxenue
TPUTOHOMETPHUECKUX (PYHKIUN Yepe3 TaHT'eHC TIOJIOBUHHOTO aprymenTa. [IpeobpazoBanue
MIPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKCHUM.

Tpuronomerpuyeckue (pyHKIUHM YUCIOBOI0 apryMeHTa.

Tpuronomerpudeckue GyHKINHU, KX CBOMCTBA U Tpa(UKH, NEPUOTUIHOCTD, OCHOBHOM MEPUOI.

Tpuronomerpuyeckue ypaBHeHHs U HEPaBeHCTBA.

IIpocTeimme TpUrOHOMETPUYECKUE YpaBHEHUS. PerieHne TpuroHoMeTpuIeCcKuX
ypaBHeHuH. [Ipocrelime TpUroHoOMETpUIECKUE HEPABEHCTBA.

IToBTOpeHue Kypca aaredpbl 1 MaTeMaTH4eCKOro anajausa 3a 10 kaacc.



11 KJIACC

DOyHKIUH U rpagUKH.

Oyakuuu. OOnacTe ompeneNneHrs U MHOXKeCTBO 3HaueHuid. ['paduk dynkmuu. Iloctpoenue
rpa¢uKoB (YHKIUH, 3aJaHHBIX Pa3NTUYHBIMU criocoOamu. CBolcTBa (YHKIUIl: MOHOTOHHOCTbD,
YETHOCTb M HEYETHOCTh, NEPUOJUYHOCTh, OTPAHUYCHHOCTb. [IpOMEXYTKHM BO3pacTaHus H
yObIBaHMs, HauOoJblllee W HAUMEHbLIee 3HA4YeHHs, TOYKM OHKCTpemyma. I'paduueckas
uHTepnperanus. [IpuMeps! QyHKIIMOHAIBHBIX 3aBUCUMOCTEH B peabHbBIX MPOLIECCAX U SBICHUSX.

IIpousBoaHas (PyHKIMH U ee IPUMEHEHHUe.

[Tonsitue o Mpou3BOAHOW (PYHKIMH, (PU3MUECKHH M T€OMETPUYECKUH CMBICT IMPOU3BOIHOM.
VYpaBHeHHe kacaTenbHOU K rpaduky GyHKuu. [Ipon3BoIHBIE CYMMBI, pa3HOCTH, IPOU3BEICHHS,
yacTHOTro. [IpoM3BOgHBIE OCHOBHBIX AJIEMEHTAPHBIX (GYHKUMN. [IpuMeHeHue MPOU3BOJHON K
UCCIIeI0BaHUIO (PYHKIMK U TOCTpoeHuIo rpadukoB. [IpuMeps! HCNOIb30BaHNS IPOU3BOJHOM JUIS
HAaxOKJICHUs HAWIY4YIlIEero pelieHus B IMPUKIAIHBIX, B TOM YKCJIE COLUAIBHO-3KOHOMHYECKUX,
3amauax. HaxoxxaeHune ckopocTu Aiis mpoliecca, 3aJaHHoTro (opMynoit wi rpaguxkoM. Bropas
MIPOU3BOIHAS U €€ (PU3UUECKUI CMBICIL.

IlepBoOOpa3Hasi U MHTerpaJl.

[lonstne 00 oOmpeneNeHHOM MHTErpaje Kak IUIOIAAM  KPUBOJIMHEHHON — Tparenuu.
[TepBooOpa3nas. @opmyna Hetorona-Jleii6uuna. [lpumepsl npuMeHeHns HHTETpaia B (PU3KUKE U
reOMETPUH.

YpaBHeHUs U HEPABEHCTBA.

OCHOBHBIEC TIPHEMBI PELICHUS CUCTEM YpPaBHEHUH: MOACTAHOBKA, ajlreOpanyueckoe CIIOKEHHE,
BBEJCHUE HOBBIX IEPEMEHHBIX. PaBHOCHIIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM. Pemienue
MIPOCTEHUIINX CUCTEM YPABHEHUH C JBYMs HEU3BECTHBIMU. Pelnienue cucreM HEpaBeHCTB C OJJHOM
nepeMeHHOM. Merton uHTepBanoB. lIpuMeHeHHME MaTEeMaTUYECKUX METONOB Ul PELICHUs
coJiepKaTeNbHbIX 3a/1a4 U3 Pa3IMYHBIX 00JIacTel HAyKU U MPaKTHKH. IHTeprpeTaus pe3ynbpraTa,
y4eT pealbHbIX OTPAaHUYCHUM.

IMoBTOpPeHHE Kypca ajaredpbl 1 MATEMATHYECKOT0 AHAJIN3A.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydye6HOro mpenmera «MaremaTnka» TOJKHO OOecCleYMBaTh JTOCTHKCHHE Ha
YpOBHE cpeaHero oOmero oOpa3oBaHUs CIEAYIOIUX JUYHOCTHBIX, METalpeIMETHBIX H
MPEeIMETHBIX 00pPa30BaTENbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE pPE3yNbTaThl OCBOCHHUS MpOrpaMMmbl ydeOHoro mpeamera «MareMaTHKa»
XApaKTEPU3YIOTCS:

I'parkraHCKO€E BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW TMO3UIMM OOy4alollerocs Kak AakTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCHUHCKOrO OOILECTBa, MPEICTaBICHUEM O MaTEMaTHYeCKHX OCHOBaX
(YHKIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHH, MPOIEAyp TIpa)kIaHCKOTo o0OIIecTBa
(BBIOOpPBI, OMPOCHI W Tp.), YMEHHEM B3aWMOJEHCTBOBAaTH C COLMAIBHBIMH HHCTUTYTaMU B
COOTBETCTBUH C UX (YHKLIUSMHU ¥ HA3HAYCHUEM.

[TaTpuoTdeckoe BOCIIMTaHUE:!

c(OPMHUPOBAHHOCTHIO POCCUHCKOM IPayKIaHCKOM HACHTHYHOCTH, YBAXCHHS K IPOLLIOMY U
HACTOSIIEMY POCCUMCKON MaTeMaTUKH, HIEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMAaTUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3TUX JOCTHKECHUN B
IPYruxX HayKax, TEXHOJIOTHUSAX, chepax IKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHMEM [JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUs, ITUYECKOTO NOBEACHUS, CBA3AHHOIO C IPAKTUYECKUM ITPUMEHEHUEM
JNOCTHKCHUM HAyKU U JIEATEIbHOCTBIO Y4EHOIO; OCO3HAHMEM JIMYHOIO BKJIAJAa B IOCTPOCHHUE
YCTOWYMBOTO OyIyIIero.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHHEM K MHpPYy, BKIIOYas OCTETUKY  MAaTeMaTU4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEUICHUH, pacCyXAEHUI; BOCIPHUMYUBOCTBIO K
MAaTE€MaTUYECKUM acCIeKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA.

@u3n4ecKoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHSATh MaTeMaTH4YeCKUe 3HaHUS B HWHTEpecax
310poBOro M 0Oe30macHOro oOpasa >KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 370POBBIO
(3mopoBoe mUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUNA M OTIbIXa, pPeryinspHas (uznueckas
aKTHUBHOCTH); (DU3MYECKOTO COBEPIICHCTBOBAHMSA, MPHU 3AHATUSAX CHOPTHBHO-03I0POBUTEIILHOM
JEATEINbHOCTBIO.

Tpynosoe BociuTaHue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHWEM IIEHHOCTH TPYAOJIOOMS; MHTEPECOM K Pa3IHMYHBIM
chepam mpodeccHoHATLHOW JeATENILHOCTH, CBS3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKECHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBINA BBIOOD Oyyieil mpodeccun U peann3oBbIBaTh COOCTBEHHbBIE
’KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHUYECKOMY OOpa30BaHHIO H
caM000pa30BaHUIO HA TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY y4YacTHIO B PELICHUN
MIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOU HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJOTHUECKON KYIbTYPHI, NMOHMMAaHHUEM BIHSIHHUS COLUAIBHO-
OKOHOMHYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM CpEIbl, OCO3HAHUEM



rJ100abHOTO  XapakTepa  9SKOJOTMYECKHMX MpoOJieM; OpHEeHTauueil Ha  INpUMEHEHHUe
MaTeMaTU4YeCKUX 3HAHWUW Ul pelleHus 3a7ad B 00JacTH OKpYXKarolel cpeibl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOXKHBIX IIOCJICICTBUN JUISl OKPYKAIOLIEH CPEbI.

IeHHOCTH HAy4HOTO ITO3HAHUS:

c(pOPMUPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MPAaKTUKU, TOHUMAaHUEM MAaTeMaTU4YEeCKON HayKu Kak cgepsl
YEJIOBEYECKOM NEATEIIbHOCTH, JTANOB €€ Pa3BUTHUA U 3HAYUMOCTH Ul Pa3BUTUS LIMBUIIM3ALINN;
OBJIJICHUEM S3BIKOM MaTEMAaTHUKHU U MATEMaTUYECKOM KyJIIbTYPOH KaK CPEACTBOM II03HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH MPOEKTHYIO U UCCIEA0BATENBbCKYIO ACATEIIBHOCTh HHIUBUAYAIBHO
U B IpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3ynbTaThl OCBOCHUS IMPOrpaMMBbl ydeOHOTO mpeaMeTa «MaremMaTukar
XapaKTepU3yIOTCSd  OBJQJCHUEM  YHHBEPCAIBHBIMH  HO3HABAMENbHBIMU  OelCMBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUGHLIMU — OCUCMEUAMY,  VHUBEPCANbHBIMU — PecyNAMUSHbIMU
oeticmeusmu.

1) Ynusepcanvnvie no3nasamensnsie oeticmeus, obecneuusaiom gopmuposarue 6a308vix
KOZHUMUBHBIX NPOYeccos odyuaowuxcs (0ceoeHue mMemooos NO3ZHAHUA OKPYICaouje2o Mupa;
npuUMeHeHuUe 102UYeCcKUX, UCC1e008amenbCKux Onepayull, yMeHu pabomams ¢ uHgopmayuel).

ba3oBble ornyeckue qEMCTBUS:

® BBIIBIATH M XapaKTEPHU30BaTh CYIECTBEHHbIC NMPHU3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXIY MOHATHAMHU; (OPMYIMPOBATH ONPEACICHUS MOHSATHIA;
YCTaHABJIMBAThH CYIIECTBEHHbIN NMPU3HAK KIACCU(PHUKAIIMKA, OCHOBAHUS Il 0000IICHUS
Y CpaBHEHHsI, KpUTEPUU TIPOBOJMMOTO aHAJIH3a;

® BOCIpPUHHMMATh, (hOpPMYyIHpPOBaTh U MPEOOPa3OBHIBATH CYKJCHHS: YTBEPAUTEIbHbBIC U
OTpHILIATENIbHBIE, €IMHUYHBIC, YACTHBIEC U 00IKE; YCIOBHBIE;

® BBIABIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHBOPEUHS B (PaKTax,
JAHHBIX, HAONIONCHUAX M YTBEPXKACHUSAX; Mpeliararb KPUTEPUU JJIsl BBISBICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUI;

e JenaTh BHIBOJBI C HMCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JEITYKTUBHBIX M WHIYKTUBHBIX
YMO3aKIIFOUEHU N, YMO3aKIFOUCHUH 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOSTENIFHO JOKA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (TIpsMbIe
M OT TPOTUBHOIO), BBICTPAaWBaTh AaApPTyMEHTAIMIO, MPHUBOIAUTH TPUMEpPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXKIECHUS U BHIBOJIBI;

e BHIOMpaTh CMOCOO pemieHus: y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HanboJiee MOAXOIAIIUN ¢ YYETOM CaMOCTOSTENIFHO BBIJICIEHHBIX
KpUTEPUEB).

ba3oBble uccie10BaTenbCKUE IEHCTBUS:

® UCMOJb30BAaTh  BOMPOCHI  KAaK  HCCIEAOBATENbCKUI  WHCTPYMEHT  IO3HAHUS;
(dbopmMynupoBaTh BOIPOCHI, (PUKCUPYIOIIHNE NPOTUBOPEUNE, MPOOIIEMY, YCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHUpPOBATh TUIOTE3Y, APryMEHTHPOBATH CBOIO IO3UIIHIO,
MHEHHE;

® TPOBOJUTH CAMOCTOSTENBHO CIUIAHWPOBAHHBIA HKCIEPUMEHT, HCCIIEAOBAaHUE TIO
YCTQHOBJIEHUIO OCOOEHHOCTEH MareMaTHdeckoro oObeKTa, SBJICHHUS, Ipoliecca,
BBISIBJIICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMU, SIBIICHUSIMH, IPOIIECCAMHU;



® CaMOCTOSTENbHO (opMyIHpoBaTh OOOOIIEHHMS M  BBIBOJBI IO  pe3yiabTaTaM
MPOBEAEHHOTO HAOJNIOJCHUS, UCCIIEJOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3ybTaTOB, BEIBOJIOB U 000OIIECHUH;

® TIPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, & TAK)KE BBIABUTATD MPEIIOI0KECHUS
0 €ro pa3BUTUH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanueii:

® BBIABIATH JAe(PUUINTH UHPOPMALIUH, TAHHBIX, HEOOXOIUMBIX JUIS OTBETa Ha BOMPOC U
ISl pEIICHNUs 3a1a4H;

e BpIOMpaTh HMH(OPMAIMIO M3 HCTOYHMKOB PpA3IUYHBIX THUIIOB, aHAJTU3UPOBATh,
CHCTEMaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PAa3TUYHBIX BUAOB U (opMm
MIPECTaBIICHHUS;

® CTPYKTYpUpOBaTh HWHGPOPMALMIO, TPEACTaBIATh €€ B  pas3auuHbIX  (opmax,
WJUTIOCTPUPOBATH IPahuvuecKu;

® OIICHMBaTh HAJAEKHOCTh HMHPOPMALUH IO CAMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvuvie KoMMyHUKamugHwle Oelicmsus, obecneuusarom cghopmupo8aHHoCmy

COYUANLHBIX HABLIKOG 00YYAIOUUXCSL.

OO1eHue:

® BOCHPUHHUMATH M (HOPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBHU C YCIOBHSIMHU U LIEISIMH
oOIIeHus; SICHO, TOYHO, T'PAMOTHO BBIp@XaTb CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS 10 X0y PEIIEeHUs 33aJaul, KOMMEHTHPOBATh
IIOJTy4CHHBIN pe3yibTaT;

e B X0JIe OOCYXJIEHHs 3371aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOil TeMbl, TPOOIEMBI,
pelaemMoit 3a/1a41, BHICKa3bIBAaTh UJICH, HAIIEJICHHBIE HA MIOMCK PEILICHHS; COTTOCTABIIATh
CBOM CY)KJICHUS C CY)KACHUSAMH JPYTUX YUaCTHUKOB JTHAJIOTa, OOHAPY)KUBAThH PAa3INune
U CXOJICTBO TO3WIMH; B KOPPEKTHOH (opme (popMynupoBaTh pa3HOIIACHS, CBOU
BO3PAKCHHUS,

® TIPEICTaBIATH PE3YIbTATHl PEIICHUS 33/1a4M, SKCIICPUMEHTA, HUCCIECIOBAHUs, TIPOCKTa;
CaMOCTOSITEIbHO BBIOMpPATh (popMaT BBICTYIUICHHS € Y4E€TOM 3a7ay Mpe3eHTALUH U
0COOEHHOCTEH ayJUTOPUH.

CoTpyIHUYECTBO:

® TIOHMMATh U UCHOJIB30BATh IPEUMYIIECTBA KOMAHTHOW U MHAUBUAYaIbHOU pabOTHI IPH
pemeHNH y4eOHBIX 3a/1a4; IPUHUMATh 11eJIb COBMECTHOH NESATEIbHOCTH, TUIAHUPOBATh
OpraHu3alii0 COBMECTHON paloThl, pacmpeneniartbh BHIbI paboT, IOTrOBapHBAThCA,
00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOACH;

® y4YacTBOBAThH B I'PYIIOBBIX (opMax paboThl (00CyKaeHNS, 0OMEH MHEHHUM, «MO3TOBbIC
IITYPMBI» U UHBIE); BBITIOJIHITH CBOIO YacTh PaOOTHI M KOOPAMHUPOBATH CBOM JICHCTBUS
C APYrMMHM YJI€HaMU KOMaH[Ibl; OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMUNA MPOIYKT
10 KpUTEPHM, C(HOPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJICHCTBUSI.

3) Yuueepcanvnvie pecynamuenvie oelicmeus, obecneuugarom Gopmuposanue CMobiClo8bIxX

VCMAHOBOK U HCUSHEHHBIX HABLIKOE TUYHOCHIU.

Camoopranu3zanus:

COCTaBJIAThH IUJIAH, AJTOPUTM pELICHHs 3aJayd, BbIOMPATh CIIOCOO pEUICHHS C y4ETOM
UMEIOIINXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATb M KOPPEKTUPOBAThH
BapHAaHTHI PEUICHUN C yUETOM HOBOM MH(OPMAITHH.

CaMOKOHTpOJIb:



e BJAJCTh HAaBbIKAMHM I[I03HABATEIbHOH pe(IeKcMu Kak OCO3HAaHMS COBEPIIAEMBIX
JIEUCTBUH M MBICIUTENBHBIX IPOLECCOB, HMX pe3yJabTaTOB; BIANETh CIOCOOaMH
CaMOIIPOBEPKHM, CAaMOKOHTPOJIA IIpPOLIECCa M PE3ysIbTara PELICHWS MaTeMaTH4eCKOU
3a/1auy;

® IPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJICHHBIX
OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUAM, OOBSCHATH NPHUMHBI
JOCTHKEHUS] WJIM HEIOCTWKEHHUS PE3YNbTaTOB JIEATENbHOCTH, HAXOIUTh OIIMOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

OcBoenune yuyeOHOTO Kypca «Anrebpa M Havala MaTeMaTHYECKOTO aHalW3a» Ha YpOBHE
cpeaHero oouero oopa3oBaHus JODKHO 00ECIEUrBATh JOCTIDKEHHE CIIEIYIONIUX MPEeIMETHBIX
00pa30BaTeNbHBIX PE3yAbTATOB:

10 KJIACC
3HaTh W IIOHUMATh 3HAYCHHE MATEMAaTUYECKOM HAyKU JUIS PEIICHUS 3a4ad, BO3ZHUKAIOIIMUX B
TEOPHUU U NPAKTUKE; IIUPOTY U B TO K€ BPEMsS OIPAHMYECHHOCTb IIPUMEHEHUSI MaTEMaTUYECKUX
METOJIOB K aHAJIM3Y U UCCIIETOBAHMIO MTPOLIECCOB U SBICHHUIA B IPUPOE U OOIIECTBE;
3HAa4YeHUE MPAKTHKH M BOIMPOCOB, BO3HUKAIOIIMX B CaMOM MaremaTuke s (OPMHPOBAHUS U
pa3BUTUA MAaTEMATUYECKOM HAyKU; HCTOPUIO DPAa3BUTHUS IOHATHS YKCIA, YHUBEPCAIBHBIN
XapakTep 3aKOHOB JIOTMKM MaTEMaTUYECKUX PACCYKICHUHN, UX IPUMEHUMOCTh BO BCEX 00J1acTAX
YEJIOBEYECKOM AEATENIBHOCTH; BEPOSTHOCTHBIM XapaKTep Pa3IMUHbIX IIPOLIECCOB OKPYKAIOLIETO
MUpa;

AJITEBPA

YMeThb BBINOJIHATh apUPMETUUECKUE ACHCTBHS, COUYETasi YCTHbIE U MHCbMEHHBIE IPUEMBI,
NPUMEHEHHE BBIYMCIUTEIbHBIX YCTPOMCTB; HAXOAUTh 3HAUYEHUS KOPHS HATypaJbHOM CTEleHH,
CTETIEHH C palMOHANbHBIM IOKa3aTeneM, Jorapudma, HCHOJIb3ysd INpPU HEOOXOAUMOCTU
BBIUMCIIUTENIbHBIE YCTPOMCTBA; TIOJB30BATHCS OLEHKOM M TMPUKHUIKON TNpU NPAKTHUYECKUX
pacuerax; MpOBOJUTH MO M3BECTHBIM (opMyaaM U MpaBHiIaM MpeoOpa3oBaHUS OYyKBEHHBIX
BBIPAXKCHUH, BKIIIOUAIOIINX CTETIEHH, PAAUKAIIbI, JOrapru(Mbl U TPUTOHOMETpUUECKUe (DYHKINU;
BBIUMCIIATh 3HAUYEHUS YHCIOBBIX M OYKBEHHBIX BBIPRKEHHUH, OCYILIECTBIIAA HEOOXOAUMBIE
MOJICTAHOBKA M MpeoOpa3oBaHUs; HUCIOJb30BaTh IPHOOPETEHHBIE 3HAHWUSA W YMEHUS B
NPAaKTUYECKON JEATENbHOCTH W TOBCEJHEBHOM JKHM3HM JUISA: MPAKTHMYECKHX pPAcCdyeToOB IIO
¢dopmymnam, Bimouas (HOpPMyIBl, COAEpXKAIME CTENeHH, paAuKaibl, Jorapupmsl H
TPUTOHOMETpHUYECKHE (YHKLUHU, UCHOJB3Ys NMPU HEOOXOAMMOCTH CIIPABOYHBIE MaTepHalbl U
IIPOCTEHIINE BBIYUCIUTEIIBHBIE YCTPONCTBA;

OYHKIIUU U TPAOUKHU

YMeTb ompenensiTh 3HaYyeHHe (PyHKIMM 1O 3HAYCHHIO apryMEHTa IMPH Pa3IUYHBIX Crocobax
3ajaHud (YHKLIWU; CTPOUTH TpaduKU HM3Yy4EHHBIX (QYHKIMH; OMHCHIBaTh MO Tpaguky U B
OPOCTEHIINX Ciiydasx 1Mo QopMmyie MOBeIeHHEe M CBOWCTBA (YHKUMH; pemaTb ypaBHEHUS;
UCTOJb30BaTh MPHOOPETEHHbIE 3HAHMS W YMEHUS B TPAKTUYECKOH JEATENbHOCTH H



MOBCETHEBHOW JKU3HU [UIA: ONMCAaHUS C TOMOINBIO (PYHKIMHA pa3iIUYHBIX 3aBHCUMOCTEH,
NPECTaBICHUS UX IpauuecKu, HHTEPIPETAUU rPahuKoB;

YPABHEHUSA U HEPABEHCTBA
YMeTh pemaTh paroHaIbHbIE, TIOKAa3aTeIbHbIEC U JIOTapH(PMUUYECKIEe YPaBHEHUS U HEPABEHCTBA,
[IPOCTEHNIINE UPPALUOHAIBHBIE U TPUTOHOMETPUYECKUE YPAaBHEHUS; COCTABIIATH YPABHEHUS U
HEPaBEHCTBA 10 YCJIOBMIO 33/1a4M; UCIOJB30BAaTh Ul MPUOIMKEHHOTO PElIeHUs YpaBHEHHH U
HEpaBEHCTB TpaUuecKuil METOd; HCIONb30BaTh INPHOOPETEHHbIE 3HAHUA W YMEHHUS B
MIPAKTUYECKOW JCATEIBHOCTH U IOBCEIHEBHOM MKU3HMU JUIA: IOCTPOCHUS U MCCIECIOBAHUSA
IIPOCTEUIINX MATEMAaTUYECKUX MOJCIIEH.

11 KJIACC

3HaTh U IOHMMATh 3HAUYEHUE MATEMAaTUUECKON HAyKH JIUIsl pELIEHUS 3a/1a4, BO3HUKAIOLIUX B
TEOPHUU U MPAKTUKE; IIUPOTY U B TO K€ BpeMsl OTPaHUYEHHOCTh IIPUMEHEHUSI MATEMATUYECKUX
METOJIOB K aHAJIM3Y U UCCIIETOBAHMIO MTPOLIECCOB U ABJICHHUI B IPUPOJE U OOIECTBE; 3HAYCHHE
MPAKTUKU U BOIIPOCOB, BO3HUKAIOIIKX B CAMO MaTreMaTuke /i (GOPMHUPOBAHUS U PA3BUTHS
MaTeMaTU4E€CKOU HAYKH; UCTOPUIO PAa3BUTHUS NOHATHUS YMCIIA, CO3JaHUS MATEMAaTHYECKOIO
aHaIM3a, BOSHUKHOBEHHUS U PAa3BUTHUS T€OMETPUU; YHUBEPCAIBHBIN XapaKTep 3aKOHOB JIOTUKH
MaTeMaTUYECKUX PACCYXKICHUHN, X TIPUMEHUMOCTh BO BCEX 00JIACTAX YETIOBEUECKOM
JEATeNbHOCTH; UICU PACIIMPEHHS YHCIOBBIX MHOXKECTB KaK Crioco0a MOCTPOEHUSI HOBOTO
MaTEeMaTUYECKOro armnapara JUisl peleHns IPaKTUYECKUX 3a/1a4 U BHYTPEHHUX 3a]1a4
MaTeMaTUKHU; 3HAaUEHUE UJICH, METOJ0B U PE3yIbTAaTOB aareOphl U MATEMaTHYECKOTO aHAIN3a
JUISL TIOCTPOEHUS MOJIEIIEH PEAJIBHBIX IIPOLIECCOB U CUTYALIM; BEPOSITHOCTHBIN XapaKTep
Pa3IMYHBIX [IPOLIECCOB OKPYKAIOLIETO MUPA.

YUCJIOBBIE U BYKBEHHBIE BBIPAYKEHUA

YMeTb BBINONHATH apu(METHUECKHIE JeHCTBUS; HAXOUTh 3HAYCHUsI KOPHS HaTypalbHOU
CTCIICHU, CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJICM, JIOFapI/I(bMa; MPUMCHATH IOHATHUS, CBA3aAHHbBIC
C ACTIMMOCTDBIO LCJIbIX YUCCII, ITPU PCHICHUN MATCMATUYCCKUX 3a/la4; HAXOAUTh KOPHU
MHOTI'OYJICHOB C OZ[HOﬁ HepeMeHHOﬁ, pacKiiaAbIBaTb MHOT'OYJICHBI HAa MHOXXUTCIIU, MPOBOAUTH
10 U3BECTHBIM (hOPMYJIaM M MpaBUIIaM MpeoOpa3oBaHus OYKBEHHBIX BBIPAKEHHUN, BKITFOUAIOIINX
CTETICHH, paIuKabl, JOrapu(pmMbl 1 TPUTOHOMETPHUYECKHE (DYHKIIMU; BEIYUCIIATH 3HAUCHUS
YHUCJIOBBIX U 6yKBeHHBIX BBIpa)KeHHﬁ, OCYHICCTBJIAA HCOGXOZ[I/IMBIC IIOACTAaHOBKHU U
npeoOpa3oBaHusl.

OYHKIIUU U TPAOUKHU

Onpenenstb 3HaYeHUE (HYHKIIUH 110 3HAUEHUIO apryMEHTa IPHU Pa3IMYHBIX CIOCO0aX 3aJaHUs
(GyHKIMU; CTPOUTH TPaPUKH U3YUYEHHBIX (DYHKIIMIA; OTIMCHIBATD IO TPAQUKY U 8 NPOCMeUuuux
cayuasx no ¢opmyne oOBEICHUE U CBOMCTBA (PYHKIMI, HAXOAUTH 1O rpaduky QyHKIUN
HanOOJIbIINE U HAUMEHBIIINE 3HAUYCHHSI;, pelllaTh YpaBHEHUS, IPOCTEHILINE CUCTEMBbI YpaBHEHU,
UCTIOJIB3YS cgoticmea (yHKyull M uX TpaduKoB.

HAYAJIA MATEMATHYECKOT'O AHAJIN3A



Bbruncnare npou3BOHbIE U nep8ooOpasHble SIEMEHTAPHBIX (PYHKIIMIA; HCCIeI0BaTh B
MPOCTEHUIINX clydasX GYHKIUU HA MOHOTOHHOCTB, HAXOAUTh HAaHOOJIbIINE U HAUMEHBIIHNE
3HaueHUsl PYHKIUH; 6614UCIAMb 6 NPOCMEUWUX CLYYAAX NIOWAOU C UCNOIb308AHUEM
nepeoobpasHoll; PpelaTh 331a4M ¢ IPUMEHEHNEM YpaBHEHHI KacaTelIbHOM K rpaduKy (QyHKIHH.

YPABHEHUA U HEPABEHCTBA

Pemate panmoHanbHble, TOKa3aTeNbHbIE U JIorapu(MUUECKUEe YpaBHEHUS 1 HEPABCHCTBA,
npocmeuuiue UppayuUoOHaIbHbvle U MPU2OHOMempudecKue yYpasHeHus, ux cCucmembsl; pemarb
TEKCTOBBIE 3aJa4X C IOMOILBIO COCTABJIICHUS YPAaBHEHUN U HEPABEHCTB, UHTEPIIPETUPYS
pe3ysbTaT C y4eTOM OTPaHWYCHUHN YCIIOBUS 33/1a41; U300pakaTh Ha KOOPAMHATHOM MIOCKOCTH
MHOXECTBA PEIICHUH IIPOCTEHIINX YPABHEHUN U UX CUCTEM; pellaTh YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI C IPUMEHEHUEM I'pahUUeCKUX MPEICTaBICHUH, CBOMCTB (DYHKIMH, POU3BOIHOM.
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