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IMNOSACHUTEJBHAS 3AIIMCKA

Pabouas mporpaMma y4uebHoro xypca «Anredpa ¥ Hayaga MaTeMaTHYECKOro
ananu3a» 6a3oBoro ypoBHs Juisi oOydarommxcst 10 —11 knaccos pazpaboTana Ha
ocHoe DeiepalbHOrO rocy1apCTBEHHOIO 00pa30BaTENBHOIO CTAHAAPTA CPETHETO
obmero obpa3oBaHHs, ¢ YY4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHII,
NPEIbABIAEMBIX K MaTeMaTH4ecKoMy OOpa30oBaHUIO, M TPAAUIMH POCCHICKOro
oOpazoBanus. Peanuzanus mporpamMMmbl 00ecHEeYMBAEeT OBNACHHE KIIOYEBBIMH
KOMIIETCHIUSIMH, COCTABJIAIOIMMH OCHOBY JJIsl CAMOPA3BHTHS M HENPEPHLIBHOTO
o0pa3oBaHus, LENOCTHOCTh OOIIEKYIIBTYPHOIO, JMYHOCTHOTO M MTO3HABATEILHOTO
Pa3sBUTHA JIMYHOCTH 06y113.I'OH_[HXCH.

OEJA U3YYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa U Hayaja MareMaTHYECKOTO AHAJIM3a» SIBISIETCS OJHHUM H3
HapOoee 3HAYMMBIX B IIPOrpaMMe CTapllei MIKOJbI, OCKOIBKY, C OJ[HOMN
CTOPOHBI, OH O0ecHeYrBaeT HHCTPYMEHTANbHYIO 0a3y Juis H3y4eHus BCeX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JPYrOd CTOPOHEI, (DOPMHUPYET JIOTMYECKOE U
abCTpakTHOEe MBIIUIEHHE YYaIlHXCs Ha YPOBHE, HEOOXOAWMOM JUIsl OCBOCHHS
KYpCOB HMH(OpPMaTHKH, OOIIECTBO3HAHMUS, HCTOPUH, CIOBECHOCTH. B pamkax
JIaHHOTO Kypca ydalllMecs OBJIaJieBalOT YHHBEPCATIBHBIM S3BIKOM COBPEMEHHOM
HayKH, KOTOpast QOpMyJIHPYET CBOM JIOCTHKCHHUS B MaTEMaTHIECKOH (opme.

Kypc anreOpel 1 Hadaa MaTeMaTHYECKOTO aHAJIU3a 3aKJIaILIBAET OCHOBY IJIs
YCIEIIHOrO OBNAJCHHUS 3aKOHAMHM (U3UKH, XUMHH, OHOJOIMH, IIOHMMaHHUS
OCHOBHBIX TEHJCHLUMM 5SKOHOMHKH M OOIIECTBEHHOW JKW3HM, I[103BOJIIET
OPHEHTHPOBATHCA B COBPEMEHHBIX IHU(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MCIIONB30BAaTh HX B IIOBCEIHEBHOH XH3HH. B ToXXe Bpems OBlajeHHE
abCTpakTHBIMM M JIOTHYECKH CTPOTHMU MAaTEeMATHYECKHMMH KOHCTPYKIMAMU
pasBUBAeT yYMEHUE HAxXOAUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH
YTBEPXKJIEHUsI, UCIIOIB30BaTh 0000IIeHHe U KOHKPETH3alUIO, a0CTparupoBaHue U
aHaJIoruIo, (POPMHUPYET KPeaTHBHOE M KPUTHYECKOE MBIIUIEHHE, B X0o/1e u3ydeHus
anreOppl M Ha4yal MaTeMaTHYeCKOTrO aHalu3a B CTaplIedl INKOJE ydYalluecs
IIOJy4alOT HOBBI OIBIT peHIeHUs] TNPHUKIAJHBIX 3a1a4, CaMOCTOSTENLHOIO
TIOCTPOEHMs] MATEMAaTHYECKUX MOJelNell pealbHBIX CUTyaluid M HHTEPHpPETALUH
IIOJy4YEHHBIX  pEIIeHHH, 3HAaKOMATCS C  IpUMEpaMH  MaTeMaTHYECKUX
3aKOHOMEPDHOCTEH B TIpHPOJE, HAyKe M B HCKYCCTBE, C BBIJAFOIIUMHUCS
MaTeMaTH4YECKUMH OTKPBITHSIME U UX aBTOPaMHU.

Kypc obnamaeT 3HAYMTEIBHBIM BOCIUTATENBHBIM ITOTEHIIMATIOM, KOTOPBIH
peanusyercsl Kak 4epe3 ydeOHBIH MaTepHal, CIIOCOOCTBYIOIIUM (HOPMHUPOBAHUIO
HAyYHOrO0 MMPOBO33pEHHS, TaK U uepe3 CHElU(pUKY yueOHOH HesTelbHOCTH,




Tpedyromei CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IPOAOKUTENBHOM
KOHLEHTPaLyy BHUMAHUs U OTBETCTBEHHOCTH 3a I10JIy4E€HHbIN pe3ybTar.

B ocHoBe MeTommkH oOyueHHS anreOpe M HadalaM MAaTeMaTHYECKOro
aHaIu3a JIEXXUT AesTeTbHOCTHBIN IPHUHIIMIT 00YYEeHHS.

CrpyxTypa Kypca «Anrebpa U Hayajila MaTEMaTHYECKOIO aHAJIA33y BKIIIOYAET
CIEIOIIHME COJIep)KATeIbHO-MeTOANYeCKe NTHHUM: «Uucia M BBIYHCIECHHS,
«OyHkuuu U rpadukm», «YpaBHEHHss M HepaBeHCTBa», «Haugama
MaTeMaTHYeCKoro aHanusza», «MHoXecTBa U JIorMKa». Bce OCHOBHEIE
COZIEPXKATEIbHO-METOJUYECKHE JIMHUM H3YYaloTCs Ha IPOTSDKEHHH IBYX JIET
o0yueHus B cTaplieil LIKOoJe, eCTECTBEHHO JIOMONHSSA IPYr JPyra H IOCTENEHHO
HACBIIAACh HOBBIMH TeMaMH W pasnenamu. JlaoHBIH Kype  sIBJISETCS
UHTErPaTUBHBIM, IIOCKOJNBKY O0OBeIUHsSEeT B cebe colep)KaHue HEeCKOIBKHX
MaTEeMaTHYeCKUX JUCHUILIMH: anredpa, TPUrOHOMETPHSI, MAaTEMAaTHYECKHHA aHaIu3,
Teopuss MHOXecTB U Jp. [lo Mepe Toro xak ydaidecs OBIafeBarOT BCE Golee
IIMPOKHM MaTeMaTHYEeCKHM aInapaToM, Y HUX IIOCIIEOBATENEHO (OPMUPYETCS U
COBEpIIEHCTBYETCS YMEHHE CTPOHUTh MaTeMaTH4ecKyl0 MOJENlb pPeanbHOM’
CUTyallM, NpPUMEHSTh 3HAHUs, IOJiydeHHBle B Kypce «Aunrebpa W Hadala
MaTEMaTHYECKOT0 aHaJIu3ay», JUISl PEUICHUs] CaMOCTOSTEIbHO ChOPMYITUPOBAHHOM
MaTeMaTU4ecKOH 3aayuy, a 3aTeM HHTepIPETHPOBATE ITOTyYeHHEIH pe3yIibTar.

ConeprxaTensHO-MeTOUecKasl JTHHUSL «Yuclia U BBIYKMCICHHS) 3aBEpIIAeT
(opMupoBaHue HAaBBIKOB UCIIONB30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOPOe OBLIO
HayaTo B OCHOBHOM wikoiyie. B crapmiell mkone ocofoe BHUMaHUE yAENAETCS
(OpMHpOBAaHUIO TIPOYHBIX BBIYUCIUTENLHEIX HABBIKOB, BKIIOYAIOIUX B cebs
UCIIONIb30BaHUE PA3IHYHEIX (DOpPM 3amucH JeHCTBUTENHFHOIO 4YHCIA, YMEHHE
pPalMOHAJIIBHO BBINOJHATE JACHCTBUS C HHUMH, JelaTh MNPUKHUIKY, OLIEHHBATh
pe3ynbrar. OOydaromiuecsi MONYYalOT HABBIKA NPHOIIKEHHBIX BBIYHCIECHHH,
BBIIIOJIHEHMsI JEMCTBUHM C 4YHCIIaMH, 3allUCaHHBIMH B CTaHAAapTHOH (dopme,
UCIIOJNB30BaHMS MAaTEMAaTUYECKUX KOHCTAHT, OLEHUBAHUS YHCIIOBBIX BBIPA)KEHHUH.

Jlunus «YpaBHEHHs W HepaBeHCTBA» PEANM3YeTCsl Ha MPOTSHKCHHH BCEro
o0yueHuss B cTaplledl LIKoJie, MOCKOJBKY B KaXIOM pa3Jieliie IPOTrpaMMBI
IIpelyCMOTPEHO pellleHHe COOTBETCTBYIOIHX 3aaad. OOyuarompecs OBJIAJEBAIOT
Pa3NMUYHBIMU METOJAMH pEIIeHUs IeJbIX, PalHOHANBHBIX, HPPalHOHAIBHBIX,
II0Ka3aTeNIbHBIX, JIOTApDU(PMHUYECKUX M  TPUTOHOMETPUYECKHX  YPaBHEHUI,
HEepaBeHCTB U UX cucTeM. [lomyyeHHbIe yMEHUS HCTIONB3YIOTCS NP HCCIIeA0BaHUH
(GyHKIMHA ¢ IOMOIIBIO IPOU3BOIAHOM, PEIIeHUH NPHUKIATHBIX 3afad W 3ajJad Ha
HaXOXJEHHe HauOONBIINX W HAUMEHBIUWX 3HAueHWd ¢yHkuuu. JlaHHas
coZiep)KaTeNibHas JIMHHUS BKIIOYaeT B ce0s Takke (QOPMHpPOBaHHE YMEHHIA
BBIIIONHATE pacu€Tel mo GopMyiaMm, IpeoOpa3oBaHUs LENBIX, PalHOHAIBHEIX,
UPPALUOHANBHEIX U TPUTOHOMETPUYECKHUX BBIPAXKEHHH, & TaKkKe BBIPaKECHHIA,




coziepxaliuxX cremneHd M JjorapudMmbel. biraromapsi m3ydeHHIo ainrebpanyeckoro
MaTepyaia  IPOUCXOAMUT  JalbHEHIIee  pPasBUTUE  AITOPUTMHYECKOTO U

abCTPaKTHOrO MBILUIEHUS YYaIUXCs, (OPMHUPYIOTCS HABBIKM JI€AYKTHBHBIX
paccyxjeHui, paboTel ¢  CHUMBOJBHBIMH  (OpMaMmu,  IIpeJCTABIEHHUS
3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHJE DPaBEHCTB M HepaBeHCTB. Anrebpa
npepnaraeT QQeKTHBHbIE HHCTPYMEHTHI ISl pPEIIeHHs TNpPaKTUYeCKUX U
€CTECTBEHHO-HAayYHBIX 3aJ[a4, HAIJISAHO NEMOHCTPHPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

ConeprxatenbHo-Meroquueckas JHHUS «DYHKIMA HW  TrpadUKd» TECHO
NeperieTaeTCsa ¢ APYTrUMH JIMHUSMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a1aéT
I10CJIEI0OBATENBHOCTD U3YUYEeHUS MarepHaa. Hzyyenue CTEIEHHOH,
[I0Ka3aTeIbHOM, JTOrapu(MUIECKOH ¥ TPUTOHOMETPHIECKUX (DYHKIMH, UX CBOWCTB
¥ IpauKOB, HCIONB30BaHKE (DYHKIMI JUIs pEIleHus 3a/a4 U3 APYruX y4eOGHBIX
IPEeIMETOB U PeaJIbHOM JKU3HHU TECHO CBS3aHO KaK ¢ MAaTeMaTHYECKHM aHAJIU30M,
TaK W C pelIeHWEeM YypaBHEHHM M HepaBeHCTB. Ilpu 3TOM OoIbIOe BHUMaHWe
yaensercs GOPMHPOBAHHMIO YMEHHS BBIpaXaTh (GOPMYJIaMH 3aBUCHMOCTH MEXIY
Pa3TUYHBIMH BEJIMYHHAMM, MCCIIEI0BAaTh IIONy4eHHBIE (DYHKI[HH, CTPOHMTH HX
rpaduki. Marepuan 5Tolt comepsKaTeNbHON JIHHUK HALEJeH Ha pa3BHTHE YMEHHUMH
U HaBBIKOB, ITO3BOJISIOIIMX BBIpAXaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B
pasm4yHOM (opme: aHaNMTHYECKOH, rpaduyeckoil U cioBecHOM. Ero usyuenue
CIIOCOOCTBYET Ppa3BUTHIO AITOPUTMHYECKOTO  MEIIUIEHHs], CIOCOOHOCTH K
000011IeHHI0 1 KOHKPETHU3aIMH, HCIIOJIb30BAHHIO aHAJIOTHIA.

CopepxxarenbHas nuHHS «Hadajna MaTreMaTHYeCKOro aHAIM3a» I103BOJIAET
CYIIECTBEHHO PACIIMPHUTEL KPYr KaK MaTeMaTHYECKHX, TaK U MPHUKJIAIHBIX 3a/1ad4,
JOCTYIHBIX O0YYarOIUMCs, Y KOTOPBIX MOSIBJISIETCS BO3MOYKHOCTE HCCIIENOBATh U
CTPOMTh TpaUKU (QYHKIMH, ONpeNeNsaTh WX HauOONbIIHE M HAMMEHBILIHE
3HAYEHMs, BBIYMCIATH IUIOM@MM (QUryp U OOBEMEI Tell, HAXOIAUTH CKOPOCTH U
yCKOpeHHs1 IporeccoB. JlaHHas coepikaTelbHas JIMHUS OTKPHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHSI MaTeMaTHYECKHX MOJeJIeld peajibHBIX CHTYaIlHi,
HAXOXIEHUS HAMTYYIIEro PElieHHs B NPHUKIafHBIX, B TOM YHCIE COLHAIHHO-
SKOHOMHUYECKHX, 3agadyax. 3HAaKOMCTBO C OCHOBaMU MaTeMaTH4YeCKOro aHajirisa
CIocoOCTBYET Pa3sBUTHIO abCTPaKTHOTO, (hOPMATBHO-IOrHYECKOr0 U KPEaTHBHOTO
MBIIUIEHUS, (OPMHPOBAHUIO YMEHHH pACIIO3HABATh IIPOSBIIEHHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEeXHHMKe M HcKyccTBe. (OOyuwaromuecss y3HaIOT O
BBIJAIOIIHUXCS pe3yJbTaraX, IIOJYYEHHBIX B XOJE€ pa3BUTUsS MAaTEMaTHKH Kak
HAyKH, H UX aBTOpax.

- CopepxaTenbHO-MeTOANYECKas JTHHUSA « MHOXECTBA M JIOTHKa» B OCHOBHOM
IIOCBAIIIEHA  OJJIEMEHTaM  TEOPUHM  MHOXECTB. TeOopeTHKO-MHOMKECTBEHHBIE
IIPEICTABICHMs] IIPOHM3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKH U IpeJyiaraior




Hauboliee YHUBEPCANIBHBIN S3BIK, OOBEMHSIONIMIA BCE PA3NETBl MATEMATUKH U €8
NPUIIOKEHUM, OHH CBS3BIBAIOT Pa3Hble MaTeMAaTHYECKHE NUCLMILUTUHBI B €IUHOE
nenoe. IlosTomMy BaKHO HaTh BO3MOXKHOCTH HIKOTHHHKY OHMMATE TEOPEeTHUKO-
MHO)KECTBEHHBIN S3bIK COBPEMEHHOM MAaTeMATUKM M MCIIONb30BATh €ro s
BEIPA)KEHUSI CBOMX MBICJICH.

B Kypce «Anrebpa u Hayama MaTeMaTHYECKOTO aHAIU3ay IIPUCYTCTBYIOT
TAKKE OCHOBBl ~MaTEMAaTHYECKOTO  MOJICIMPOBAHMS, KOTOPHIE IPU3BaHbI
C(pOpMUPOBATE HABLIKM MOCTPOCHHS MOJEINEH PeabHbIX CUTYAIMI, HCCIEI0BAHKS
3THX MOJEJIEH C MOMOUIBIO almnaparta ajaredpsl ¥ MaTeMaTHYeCKOro aHajiu3a U
HHTEPIIPETalluy MOJYYEHHBIX Pe3yJbTaTOB. Takue 3aMaHus BIUIETEHHI B KayKIbIi
U3 Pa3ZeoB IPOrpaMMBl, TOCKOJIBKY BECH MaTEpHall Kypca IIHPOKO MCTIOMB3YeTCs
AJIs pELICHUS MPUKIaHBIX 3a0a4. [Ipy pelmeHnn pealbHbIX MPaKTHYECKUX 3a1ad
y4JalMecs pasBUBAIOT HAOJIONATENEHOCTh, YMEHHE HAXOIUTH 3aKOHOMEPHOCTH,
abCTParupoBaThCs, HCIONE30BATh AHANOIMIO, 0606IATh M KOHKPETH3HPOBATH
npobieMy. JlesTenbHOCTE MO (HOPMUPOBAHUIO HABBIKOB PEHICHHS IPUKIAIHBIX
3a/la4 OpPraHU3yeTCsl B IpOLECCe M3YYEHHUsS BCEX TeM Kypca «Aurebpa M Havama
MaTEMaTHYECKOT0 aHaTH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yuebHOoM nnaHe Ha u3ydeHHe Kypca anrebpel M HAYa)l MaTeMaTHYECKOIro
aHayu3a Ha 6a30BOM ypOBHE OTBOAMTCS 2 yaca B Heemo B 10 kiacce u 3 4yaca B
Henemo B 11 kmacce, Beero 3a qBa roga o0y4enus — 170 gacos.




COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BbIYHCIEHHS

Panponaneaeie uncia. OOBIKHOBEHHBIE M NECATHYHBIE NPOOM, MPOLIEHTEI,
OeckoHeuHble  IepHogudeckue  ApoOu. ApudMeTHYecKHe  OIepalud ¢
palMOHATBHBIME YHCIAaMH, IIpeoOpa3oBaHusl YHCIOBBIX BeIpaxkeHui. [Ipumenenune
Jpobeit U MPOIEHTOB JUIS pelleHus] MPUKIAJHBIX 33/1a4 U3 Pa3IMYHBIX OTpaciei
3HAHHWH U peaNbHON KU3HU.

JleiicTBUTEIbHBIE YHCa. PallMoHaNbHBIE M HppaldOHAJLHBEIE YHCIIA.
ApudMerryeckude olepandd ¢ AeHCTBUTENbHBIMM uuciaaMu. I[IpuOimx€HHBIE
BBIYMCJIEHHS], IPABUIIA OKPYTIICHHS, IPUKUIKA H OLICHKA PE3yJIbTaTa BEIYHCIICHHM.

Creress ¢ mensiM — nokasateneM. CrampapTtHas  Qopma  3ammcu
HeiffcTBHTENLHOrO uMcia. VIcmonb3oBaHWe IOAXOMSIIEH (OpMBI  3alUcH
NEeHCTBUTENBHBIX YHCEN IS pelleHHs] NMPaKTHYECKUX 3aJad M IpeJCTaBICHHUS
TaHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOH  cremeHd.  [JlefictBus ¢
apu(pMeTHIeCKUMI KOPHIMH HaTypajlbHON CTEIIEHH.

Cunyc, KOCHHYC ¥ TAHT€HC YUCIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHIe€HC YMCJIOBOTO apryMeHTa.

YpaBHeHUs] H HEPABEHCTBA

ToxaecTBa ¥ TOXAECTBEHHBIE IIPe0Opa3oBaHusl.

IIpeobpa3oBanue TPUTOHOMETPHUECKHUX BBIPAYKEHUH. OcHoBHEIE
TPUTOHOMETpUYECKHE (POPMYIIBL.

VpaBHeHHe, KOpeHb ypaBHEeHMs. HepaBeHCTBO, pellleHHE HEpPaBEHCTBa.
MeTop MUHTEPBAJIOB.

Pemenne meisix ¥ ApoOHO-palliOHANbHBIX YPABHEHUH ¥ HEPABEHCTB.

Pelienre uppallMOHAIIBHBIX YPaBHEHUN H HEPABEHCTB.

PerieHne TpUrOHOMETPUYECKHX YPaBHEHHIA.

IIpuMeHeHe ypaBHEHHH M HEpaBEHCTB K PELICHHMIO MaTeMaTHYECKUX 3amad
U 3a/1a4 U3 pa3IMuHbIX 00JIacTel HayKH U peajlbHOM JKHU3HH.

DyHKUUU U rpapuKn

®Oyuknus, crmocobbl 3amanus (yHknuu. [paduk  Qynkumu. BsanmuO
obpaTHBIE QYHKIIUH.

O6mnacTh ompejieNieHdss ¥ MHOXKeCTBO 3HaueHud (yHkimu. Hymu Qynxummy.
IIpoMeXyTKH 3HAKOTIOCTOSHCTBA. YETHBIE ¥ HEUETHBIE (PYHKIHH.

Crenennas (yHKIHS C HATYPaIBHEIM U LIeJBIM IIOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS 1-0i CTENEHH.




Tpuronomerpuueckas OKpPYXKHOCTb, OIpeJeleHue TPUTOHOMETPHUECKUX
(yHKIMH YHUCIIOBOIO apryMEHTa.

Hauana maremaTH4ecKoro aHajusa

IlocnenoBaTenbHOCTH, CITOCOOBI 3alaHus IMOCJIENOBATEILHOCTEH.
MOHOTOHHBIE TTOCIEI0BATEILHOCTH.

ApudmeTryeckas ¥ reoMeTpHYecKas IporpeccHu. beckoHeYHO yOBIBaroIas
reomeTpryeckas nporpeccust. CyMma O6eckoHeYHO yOBIBaroIell reoMeTpUYECcKOoi
nporpeccur. PopMysia CIOXKHBIX MPOLEHTOB. Mcronp3oBaHue IpOrpeccud s
pEeLleHUs] peallbHBIX 3a/1a4d IPUKJIaJHOro XapaKrepa.

MHo:kecTBa H JIOTHKA

MHoXecTBO, oIlepallid HaJ MHOxecTBamHu. Juarpammer Dittepa—Benmna.
IIpuMeHeHHe TEOPETUKO-MHOXKECTBEHHOIO ammapara i OIHMCaHHS peallbHBIX
[IPOLIECCOB U SIBIIEHUMH, IIPU PELLICHUH 3a/1a4 U3 APYruX y4eOHBIX IIpeIMETOB.

Onpenenenue, TeopeMa, CIeACTBHE, TOKA3ATEIBCTBO.

11 KJIACC

Yucia 1 BoIYHCIEHUS

HatypanpHusie u niensle uncia. [[pu3Haky 1eTHMOCTH LEJIBIX YUCel.

CreneHb ¢ pallioHaIbHBIM IToKa3aTesieM. CBOKCTBA CTETIEHHU.

Jlorapudm yucna. JlecsTHUHBIE U HATYpaJIbHbIE JIOTapU(PMBI.

YpaBHeHHS H HEPABEHCTBA

IIpeoOpa3oBaHue BBIpaKEHUH, COAECPKAILUX JIOTapU(PMBI.

IIpeoOpa3oBaHue BBIpaKEHHH, COAEPIKAIIUX CTEHNEHH C pPaLUOHAIBHBIM
II0Ka3aTelIeM.

IIprMepsl TPUTOHOMETPHUIECKHX HEPaBEHCTB.

[Toka3zaTenpHble ypaBHEHUS U HEPaBEHCTBA.

JlorapumMuyeckue ypaBHEHHUS H HEPABEHCTBA.

CucreMsl JIMHEHHBIX ypaBHeHUH. Pelenre NMpUKIagHbIX 3334 ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHEHHH.

CucTeMBl U COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUH H HEPABEHCTB.

IlpuMeHeHne  ypaBHEHHH, CHCTEeM U  HEPaBeHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3aJad U 3a/lad U3 pasjM4HbIX o0nacTeidd HayKH W peabHON
KU3HU.

OyHKUH ¥ rpaduKH

Oynkuus. [lepuonnueckue ¢yHknun. I[IpomMexyTKu MOHOTOHHOCTH
GysKiun. MakcUMyMBl B MHHUMYMBI (QyHKIHH. HawOolblliee W HauWMEHbIIee
3Ha4YeHUe (PyHKLMU Ha IPOMEXKYTKE.

TpuronomeTrpudeckre QyHKIHH, UX CBOMCTBA U IPadHKH.

IlokasarenbHas u jorapudmMuueckas GyHKIMH, UX CBOKCTBA U rpadhuKH.




Vcrnonb3oBanue TpahuKoB (GYHKIMI UL PEIIeHHs ypaBHEHHH M JIMHEHHBIX
CHCTEM.

Hcnonp3oBanue rpadukoB (GYHKIMHA IS HCCIEAOBAaHUS IIPOLECCOB 1
3aBUCUMOCTEH, KOTOpBIE BO3HUKAIOT NPH DPEIIEHHU 3aJad W3 APYTUX y4eOHBIX
IIPEeIMETOB U PeaJIbHOM JKH3HH.

Hauajia MaTeMaTHYeCKOI0 aHAJIN32

HenpepbiBHble GyHKIMHA. MeTox HHTEPBAIOB JIJIs PEICHUs HEPABEHCTB.

[TpousBonguass ¢ysknmu. ['eomerpudeckuii W (QU3MYECKMH  CMBICI
MIPOM3BOJHOM.

[Ipou3BOAHBIE  3JIEMEHTApHBIX  (YHKLMM. (I)bpMyJIBI HAXO0XIEHUs
IIPOM3BOIHON CYMMBI, IIPOU3BEIEHUS U JACTHOTO (DYHKITHH.

[TpuMeHeHwe POU3BOAHOM K HCCIIENOBAaHUIO (DYHKIUI HA MOHOTOHHOCTDL U
skcTpeMyMbl. HaxoxaeHrne HanOoNbIIero 1 HaMMEHBIIEro 3Ha4eHus QyHKIUH Ha
OTpe3Ke.

[IpuMeHeHHe TPOM3BOJHON JUI HAXOXIEHHSA HAWIy4dllero pelieHus B
NPUKJIAJHBIX 3a7a4yax, s ONpeAeleHHs CKOPOCTH TIIpolecca, 3a[aHHOro
(hopmyIo# UK rpaduKoM.

IepBooOpasnast. Tabnuia nepBooOpa3HEIX.

Hurerpan, ero reoMeTpUuecKud M (GU3MYECKHMH CMBICI. Beraucienue
uHTerpaia mno ¢popmyie Herorona—JleiOuuna.




INJIAHUPYEMBIE PE3YJIbTATbBI

OcBoenre yuebHOro mpenMera «MaremMaTuka» JONKHO 00eCIeurBaTh
JOCTHXCHHUE Ha YPOBHE CPEAHETO 06H_[E5I‘0 06pa301aaHmI CIEAYIOMHX JIMYHOCTHBIX,
METANIPEAMETHLIX U ITPEAMETHBIX OﬁpaBOBaTeHBHBIX PE3IYIBTATOB:

JJUHHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE PE3yJbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTo IpeaMeTa
«MaTtemaTHKa» XapaKTEpU3YIOTCS:

['paxx1aHCKOE€ BOCIIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO TPaXKJAHCKOH MO3ULIMK 00yJarolerocss Kak akTUBHOTO
H OTBETCTBEHHOTO WYieHa pPOCCHHCKOro oOIecTBa, MpeACTaBIeHHEM O
MaTeMaTHYECKUX OCHOBaX (YHKIHOHUPOBAHMS Pa3IMYHBIX CTPYKTYp, SIBICHHI,
npoueayp TpaxAaHCKoro obmiecTBa (BBIOOpPHI, OMNPOCH M 1p.), YMEHHEM
B3aMMOJCHCTBOBaTh C COLMAJBbHBIMU HHCTUTYTaMHU B COOTBEICTBUM C HX
(YHKIUSMH U Ha3HAYEHHUEM.

ITaTproTHyecKoe BOCIUTAHUE:

c(hOpMHPOBAHHOCTHIO POCCUHCKON MPAYKIAHCKOM UAEHTUYHOCTH, YBAXKEHUS K
IIPOIUIOMY M HaCTOSILEMY POCCHUMCKOM MaTEeMaTUKH, LIEHHOCTHBIM OTHOIIIEHUEM K
TOCTHIXKEHUSIM POCCUMCKUX MaTEMAaTHUKOB M POCCHMCKON MaTeMaTH4eCKOM IIKOJIBI,
K MCIIOJIE30BAHUIO STHUX NOCTHDKEHHH B JPYrHX HayKaX, TEXHOJOTHSX, cdepax
DKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCITUTAHUS:

OCO3HaHUEM JIYXOBHBIX IIeHHOCTEel POCCHICKOI0O Hapoma;
c(hOpMHUPOBAaHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYECKOIO  IOBEJIEHHS,
CBSI3aHHOTO C IIPAKTUYECKUM IMPUMEHEHUEM JOCTHXKEHUM HAYKU U JEATEIBHOCTIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IIOCTPOCHHE YCTOMYUBOTO OyAyILero.

OCTeTUYECKOE BOCITUTAHHUE:!

3CTETUYECKUM OTHOIIEHHEM K MHPY, BKIXOYas 3CTETHKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ad4, peLIeHUH, paccyXIeHul;
BOCIIPHMMYHBOCTBIO K MATEMaTHYECKHUM aCIEKTaM Pa3jIMYHbIX BUIOB UCKYCCTBA.

DOu3nIECKOe BOCIIUTAHHE:

c(hOpMHPOBAHHOCTHIO YMEHHUSI IPHMEHATh MaTeMaTHYEeCKHE 3HaHHA B
HHTepecax 340poBoro u Ge3zomacHoro obpasa >KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS
K CBOEMY 3JI0POBBIO (310pOBOE MHUTaHHE, cOaaHCUPOBAHHBIA PEXXUM 3aHATHH U

OTJIbIXa, peryispHas duznueckas aKTUBHOCTE); (bu3zuYecKoro
COBEpIIIEHCTBOBAHUS, npu 3aHATHAX CIIOPTHBHO-03/I0POBUTENILHOM
IESTEIBHOCTEIO.

TpynoBoe BoCIUTaHUE:!




TOTOBHOCTBIO K TPYJy, OCO3HAaHHEM LEHHOCTH TPyHOIOOHS; HHTEPECOM K
pasiudHEIM  cepaM  HpodecCHOHATBHOI ACSATEIIBHOCTH,  CBS3aHHBIM ¢
MaTeMaTHKOH W €€ NpPIIOKEHUSIMH, yMEHHEM COBEPIIATE OCO3HAHHBIA BEIGOD
Oyaywed mpodeccun M peanusoBBIBATH COOCTBEHHBIC JKU3HEGHHBIE IIAHEL:
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHYeCKOMY  OOpa3OBaHHIO W
CaMO00pa3OBAHHIO Ha TPOTSKEHHH BCeil KH3HH; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHHUH IMMPaKTHYECKHX 3aa4 MaTeMaTHYeCKOH HalpaBJI€eHHOCTH.

OKOJIOTHYECKOE BOCIIATAHHE:

COPMHPOBAHHOCTHIO  KONOTHIECKO KyJBTYpBI, IIOHUMaHHEM BJIUSHUSI
CONHANBbHO-3KOHOMHUYECKUX IIPOLECCOB HA COCTOSIHIE IIPUPOJIHON U COLMAIBLHOI
Cpelibl, OCO3HaHUEM TJIOOATBHOIO XapaKTepa  SKOJOTHYECKHX MpobieMm;
OpHUEHTaled Ha IPUMEHEHHE MaTeMaTHYeCKHX 3HAHMI JUISL peLleHus 3a/1a4 B
00nacTn  OKpyxxarolel cpesl, IUIAHUPOBAHUSI TIOCTYIIKOB M OLEHKH UX
BOSMOXCHBIX IIOCIICIICTBHH [UIsl OKPYIKAIOLIEH CPEmBI.

IleHHOCTH HAYYHOTO NO3HAHUS:

C)OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  DasBUTHSI HAyKH M  OOIIECTBEHHOIL NPaKkTHKH, I[IOHUMaHHEM
MaTeMaTHYECKOH HayKM Kak cdepsl dYeoBeuecKoii JACSATEIILHOCTH, 3TalloB €8
PasBUTHA M 3HAYUMOCTH ULl DasBUTHS LMBHIM3ALHHN, OBNANCHHUEM S3BIKOM
MATCMaTHK{ M MaTeMaTHYeCKOH KyNbTYpoH KaK CPEACTBOM ITO3HAHUS MUpa;
FOTOBHOCTBIO OCYIUECTBIIATE IIPOEKTHYIO M HCCIIEIOBATENILCKYIO JESITEIBHOCTD
HHIUBUIyalbHO H B IPyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMerHble pe3yibTaThl OCBOCHMSI IPOrpaMmbl y4eOHOTO mpeaMeTa
«Marematuka» XapaKTepu3yroTCs OBJIaJIEHUEM YHHUBEPCATBHBIMH
no3HasamensrolMu  Oeilicmeuamy,  yHueepcanbHLIMu KOMMYHUKAMUBHBIMU
OeticmeuaMY, YHUBEPCANbHbIMY DpeaynamuenoiMu 0eticmeusami.

1) Vuusepcanonvie  nosnasamensuvie Oeticmsus,  obecneuusaiom
popmuposanue 6azosvix  KozHUMUGHOIX npoyeccos obyuailowuxca (oceoenue
MemoO06  nosHanus  OKpyocarowezo Mupa;  npumenenue  n02uyeckux,
Uccnedo6amenseKux onepayuti, ymeHuil pabomamo ¢ ungopmayuei).

bazosrle moruueckue neiicteus:

® BBUIBIITL M XapaKTEPU30BaTh CyMIECTBEHHLIE NPU3HAKA MATEMATHUECKIX

OOBEKTOB, MOHATHH, OTHOIIEHML MEXY INOHATHAMH; (OPMYIHPOBATE
ONPEACTICHUSA ~ MOHATHH;  yCTaHABIHBAT  CYIIECTBEHHEIIT IpH3HAK
KIacCU(pUKAlMH, OCHOBAaHHS Il 0OOBIICHHS U CPaBHEHHMs, KPUTEPUU
IPOBOJMMOTO aHaNIH3a;




BOCIIPUHMMATE, (OPMYNIHpOBaTh M  IPeoOPa3OBLIBATE  CYXKIAEHHS:
YTBEPIUTENbHbIC ¥ OTPHIATENbHBIE, €IMHUYHBIC, YaCTHbIE W OOLIMe;

YCIIOBHBIE;

BBISIBJIATh ~ MAaTeMaTHYeCKHe  3aKOHOMEPHOCTH,  B3aUMOCBSI3H U
npoTUBOpeurss B (akTaX, NaHHBIX, HAONIONEHUSIX U YTBEPXKICHUSX;
npemiaraTb ~ KPUTEPUH UL BBIABICHMA  3aKOHOMEPDHOCTEH M
IIPOTHUBOPEYUL;

JeJIaTh BBIBOJBI C KCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AENYKTUBHBIX U
WHIyKTUBHBIX YMO3aKIIOUeHHH, YMO3aKIIOUEHUH 110 aHAJIOT UM,
MPOBOAMUTE  CAMOCTOSITEJIBHO  JIOKa3aTelbCcTBA  MaTeMaTHYECKHX
yTBep)KAEHHH (TpsSMBIe U OT MPOTHBHOIO), BHICTPAaUBAThL apI'yMEHTALHIO,
MPUBOAUTH IPUMEPBl U KOHTPIPHUMEpPEl; O0OOCHOBBIBATH COOCTBEHHBIE
CY>XIICHHS ¥ BBIBOJIBI;

BBIOMpaTh Croco0 pemieHHs yueOHOM 3afaud (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pELICHHs, BBIOMpaTh Haubojee MOAXOMAIUH C Y4ETOM
CaMOCTOSITEIFHO BEIIEIIEHHBIX KPUTEPHUEB).

Bazosrie nccnenoBaTebcKue JeHCTBU:

KCIIOJIB30BaTh BOMPOCH! KaK HCCIIEOBATEIBCKUIA MHCTPYMEHT IIO3HAHMS,
(GOpMyJTHpOBaTE BOIPOCH, (GUKCUPYIOIUMEe MNPOTHBOpeUYHe, Hpobiemy,
yCTaHaBIMBaTh KMCKOMOE ¥  JaHHOe, (OpPMHpPOBATh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJIUTH CaMOCTOSITEJIEHO CIUIaHUPOBaHHBIN 9KCIIEPUMEHT,
UCCIENOBAaHHE II0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro
o0beKTa, SBJICHHS, IIpolecca, BBIBICHUIO 3aBHUCHMOCTEH MEXIy
00BbEeKTaMH, SIBJICHUSAMH, IIPOLECCAMHU; ’

CaMOCTOSATEIEHO (popMyTpoBaTh 0000IIEHHS U BBIBOJEI 10 PE3yJIbTaTaM
IPOBEAEHHOr0 HAOJIONEHHS], HCCIEOBAaHHs, OLIEHHBATh JOCTOBEPHOCTH
TI0JIyYEHHBIX PE3YJIETATOB, BEIBOJOB U 0000IIEHHIH;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, 4 TAKXKe BBIIBHUIATH
MPEATIONOXKEHHS O €r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabota ¢ uHpopmManueii:

BBISBIIATE Je(UIMTE WHPOPMAIMHY, JaHHBIX, HEOOXONUMBIX JIs OTBETA
Ha BOIIPOC U JUISI PeLIeHHs 3aJauy;

BBIOMpaTe  HMHGOpPMALMIO K3  HMCTOYHHKOB  Pa3sIUYHBIX  THIIOB,
aHAJIM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh HH(OPMAIIHIO
pasTUYHBIX BHOB U (JOPM IpeJCTABIECHHUS;

CTPYKTYpHUpPOBATh HHPOPMAIIHIO, MPEJCTABIAT €€ B pa3lu4HbIX (opMax,
HWLTFOCTPUPOBATH I'padHIeCcKy;




2)

OLEHMBATh  HAAEXKHOCTH  HMH(pOPMALMK O  CaMOCTOSATENBHO
chOpMYITHPOBAHHBIM KPUTEPUSIM.
Vuueepcanonvie  KoMMyHuxkamuenvle  Oeticmeus,  obecneyuearom

CHOpMUPOBAHHOCIb COYUANBHBIX HABLIKOB 0OYUAIOUJUXC.
O61enue:

BOCIIPUHUMATE U (OPMYJIMpPOBAaTh CYXAEHUS B COOTBETCTBHH C
YCIOBHAMH U IENIMH OOILEHMsI; CHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS IO
XOJly pellIeHHUs 3a/jaui, KOMMEHTHPOBATh IOJIyYEeHHBIH pe3yJIbTaT;

B X0Jie 00CY’KIeHHsI 3a1aBaTh BOIIPOCH! 10 CYIIECTBY 00CYK1aeMOit TEMBEI,
npoOyieMBl, peraeMoi 3a1a4uu, BEICKAa3bIBaTh UJIEH, HALIeJICHHBIE Ha TTOUCK
pEIlIeHHUs]; COMNOCTaBISATh CBOM CYXAEGHHS C CYXIEHUSMH JIPYTHX
YJaCTHUKOB JMajiora, oOHapyKHMBaTh pasiv4yue M CXOJCTBO IIO3MIMH; B
KOppeKTHOH (opme HGOpMyIHpOBATh Pa3HOIIACHS, CBOH BO3PAXKEHHUS;
NpEeACTABIATE  pe3ysibTaThl  pelleHus  3ajadyd,  SKCICpPUMEHTa,
UCCIIe/IOBaHUs,  IPOEKTa;  CaMOCTOSITEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHSI C YIETOM 3a/[ay NPE3eHTaLUU U OCOOCHHOCTEN ayIUTOPHH.

CoTpynHHUYECTBO:

3)

MOHUMAaTh M  KCIOJB30BAaTh  NPEUMYLIECTBA  KOMaHIAHOW U
WHANBUAYAIBHOU paboThI IPH pPellleHrud yueOHBIX 3aJa4; IPUHUMATD LeNb
COBMECTHOH JICSATENBHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOM
paboTEI, pacpeaensTh BUIBI padoT, JOTOBaPUBATHCS, 00CYHKAATH IIPOLIECC
U pe3ysbTaT paboTel; 00001IaTh MHEHUST HECKOIBKUX JTHO/IEH;
y4acTBOBATh B IPYIIIOBEIX GopMax paboTel (0OCyKIeHus, 0OMEH MHEHHI,
«MO3TOBBIE INTYPMBI» K HHEIC); BBIIOJHATH CBOIO dYacTh pabOTHl H
KOOPJMHUPOBATE CBOM JIEWCTBUS C JPYTMMH WIEHAMH KOMAaHJEI,
OIIEHWBATh KAa4eCTBO CBOEro BKJIaJa B OOIIWI IPOIYKT IO KPUTEPHSM,
chopMyIHPOBAaHHBIM YYaCTHUKAMH B3aHMOJEHCTBUSI.

Yuueepcanvuvie  pezynamuenvle  Oeticmeus, obecneyusarom

Gopmuposare cmMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTNU.
Camoopranusanus:

COCTaBJIATSH IJIaH, aJITOPUTM PEIICHUS 3a0a4H, BI:I6HpaTB crnocob PEIICHUA C

YYIETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
¥ KOPPEKTHPOBATh BapHaHThI peIlieHUH ¢ y4ETOM HOBOM MH(pOpMaIUu.
CaMOKOHTpOJIB:

BIIQJIETh HABBIKAMM I[103HABATENBHOM pediiekcud Kak OCO3HAHUS
COBepIIaeMbIX IEHCTBHI U MBICIUTENBHBIX MPOIECCOB, X PE3yJIBTATOB,;
BJIAZIETh  CIIOCOOaMH  CaMOIIPOBEPKH, CaMOKOHTpOJISl —Ipolecca H
pe3yJibTaTa peleHHs] MaTeMaTHYeCKOH 3a1adm;




e INPEIBUJACTH TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH IPH pEILEHHU
3ala4d, BHOCHUTH KOPPEKTHBBI B JESATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMOO0K, BHISBICHHbIX TPYJIHOCTENH;

* ONEHUBATH COOTBETCTBHE pe3yJbTaTa LENHd M YCIOBUSAM, OOBICHSTEH
NPUYHHBl NOCTHXKCHUS. WM HEIOCTHXKEHMSI Pe3yJbTAaTOB AESATeLHOCTH,
HaXOIUTh OIUKMOKY, 1aBaTh OLEHKY IPHOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATBI

OcBoenne yuaeGHOro Kypca «Asrebpa U Hauaja MaTEMATHYECKOTO aHAIIH3a
Ha ypOBHE CpeiHero obuiero obpa3oBaHus JOJKHO 0OECIEUHBATL JOCTHIKSHME
CIEAYIOIHUX IPEAMETHBIX 00pa30BaTeNIbHBIX PE3YILTATOB:

10 KUIACC

Yucna 1 BIYHCIEHHS

OnepupoBaTh MOHATHAMH: pAlHOHAIBHOE M JeHCTBHTENBHOE YHCIIO,
OOBIKHOBEHHAs U AECATHYHAS APOObH, TPOIEHTEL.

BbIONHATE  apudMeTHdyecKHe — olepauud € PalUOHAIBHBIMA U
JEHCTBUTENBHBIMH YHCIIAMH.

Bo1ronHsaTe npubimxEHHEIE BEIYUCICHNSI, HCIIONB3Ys IPABHIA OKPYIIICHHS,
JIeJIaTh MPUKHUIKY U OLEHKY PEe3yJIbTaTa BEIYUCIICHHIA.

OnepupoBaTh NOHATHAMM: CTENEHb C LEJbIM TMOKa3aTeleM; CTaHJapTHas
dopma 3anucH JIeHCTBHTENHHOTO YHCHIA, KOpPEHb HATYPAIbHOW CTENEHHU;
MCTIONIb30BATh MOAXOMSIIYIO (POPMyY 3alliCH N€HCTBUTENBHBIX YHMCEN JUIS PELICHHS
NPaKTHYECKUX 3a7a4 U NPeCTaBICHUS JaHHBIX.

OmnepupoBaTh MOHATHAMHU: CHHYC, KOCHHYC M TaHTEHC IIPOU3BOJIBHOTO YIJIa;
HCIIOJIE30BATh 3allMCh POM3BOJIBHOTO YIJa Yepe3 00paTHbIE TPUTOHOMETPHYECKHUE
byHKIHH.

YpaBHeHus H HEpaBeHCTBA

OneprpoBaTh MOHATUAMH: TOXIECTBO, YpaBHEHWE, HEPAaBEHCTBO, IEJIOE,
PalMOHANIBHOE, HPPAIlMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPHTOHOMETPHYECKOE
ypaBHEHHE;

BEIMONHATE peoOpa3oBaHys TPHTOHOMETPHYECKUX BBIPAXKEHHH ¥ pelIaTh
TPUTOHOMETPHUYECKHE YPABHEHHSI.

BEIMONHATE TpeoOpa3oBaHus LENBIX, PALMOHAIBHEIX M HMPPALHOHATBHBIX
BBIDKGHMH M pellaTh  OCHOBHBIE THIIBI  LENBIX, palHOHANBHBIX U
HppanroOHAILHEIX YPaBHEHUH U HEPaBEHCTB.

IlpuMeHATh ypaBHEHHs U HEPaBEHCTBA JUIS pELIEHUs] MATEMAaTHIECKHX 3a/1a4
H 3a]1a9 U3 Pa3IHYHEIX 00J1acTeil HayKH U peaNbHOMH KHU3HH.




MojienupoBaTh pealbHble CHTyalldd Ha SA3BIKE aireOpbl, COCTABIATH
BBIDOKEHHSI, YpPaBHEHMs, HEPaBEeHCTBA [0 YCJIOBHIO 3a/laid, WHCCIIEN0BATh
I0OCTPOEHHEIE MOJIEJIM C UCTIONB30BaHKUeM ammapara anreophl.

@yHKUHH U TpadHKH

OnepupoBaTh MOHATASIMA: (YHKIHUS, CIOCOOB! 3afaHud (yHKIUH, 00IacTh
ONpeIeNieHus] ¥ MHOXECTBO 3HaueHHil (QyHkuuH, rpa@uk QyHKOHH, B3aHMHO
obpaTHbIe (DYHKIUH.

OnepupoBarh TMOHATHAMH: 4YETHOCTP M HEYETHOCTh (QYHKIHH, HYIH
(YHKIVH, TPOMEXKYTKH 3HaKOIIOCTOSHCTBA.

HWcnons30BaTh rpaduky GyHKUUH VI pelleHUs yPaBHEHHM.

CTpOHUTh M YUTATh TpaUKy JHHEHHON (QYHKIUM, KBaIPaTHIHON (YHKI(HH,
CTENeHHOH (PYHKIIUHU C LIeJIbIM I10Ka3aTeNEM.

Ucnonp3oBaTh rpaduky (GYHKIMA JIs  HCCIENOBaHUs IPOLECCOB |
3aBUCHMOCTEH IPH PEIIEHUH 3a1a4 U3 APYTHX y4eOHBIX MPEJAMETOB M pealbHOU
JKM3HHU; BEIPAXaTh GOpMyNIaMH 3aBUCUMOCTH MEXKTy BEJIHYHHAMH.

Hauyaja MaTeMaTHYeCcKOI0 aHAIH3A

OnepupoBaTh TOHATHUSMH: [OCIEIOBATEILHOCTh, —apupMeTHyecKas Hu
reoMeTpHIecKas IpOrpecCHH.

OnepupoBaTh IOHATHSAMH: OECKOHEYHO yOBIBafOIIas reoMeTpriecKas
Tporpeccus, CyMmma G6eCKOHEYHO YObIBaIOIIeH TeOMETPUYECKON IPOTPECCHH.

3afaBaTh MOCIEA0BATENLHOCTH Pa3IMYHBIMU CIIOCOOaMH.

Mcnonp30BaTh CBOMCTBA MOCIEN0BATEIIBHOCTEW U IIPOrPECCHU JJIS PeIIeHHs
peasTbHBIX 3a7a4 NIPUKIIaJHOTO XapaKTepa.

MHoskecTBA H JIOTHKA

OnepupoBaTh MOHATHSIMH: MHOKECTBO, OI€PAIIUH HaJl MHOXKECTBAMH.

HMcronp30Barh  TEOPETUKO-MHOXKECTBEHHBIH — ammapar sl ONHCaHMA
peaNbHBIX TIPOLECCOB U SIBJICHHI, IPH DENIeHMM 3a7ad U3 JPYruX y4eOHBIX
IpEIMETOB. '

OnepupoBaTh  TMOHSATHAMH:  ONpEJEIEHHe,  TeopeMa,  CIEACTBHE,
JI0Ka3aTesIbCTBO.

11 KJJACC

Yucaa 1 BbIYHCJICHUS

OmnepupoBaTh IOHATHAMU: HATypalbHOE, IEJI0€ HYHCIIO; HCIONB30BATh
TPH3HAKU JIEJIUMOCTH LIEJBIX YHMCEll, Pa3jIOKEeHHe YHCIa Ha IIPOCTBIE MHOXKHTEN
IUIsl peLIEHHUs 3a1a4.

OrnepupoBaTh IMOHATHEM: CTENEHb C pallMOHAILHBIM [TOKa3aTeNIeM.

OmnepupoBarh MOHATHAMH: JIOrapu(M 4YHCIIaA, AECATHYHBIC W HATypalbHbIC
Jjiorapu(Mmsl.




YpaBHeHHS] H HEPaBeHCTBA

IlpuMeHATh ~ CBOWCTBA CTEMEHM JUId  IpeoOpa3soBaHWs  BHIPAKEHHIA;
ONEPHPOBATh IOHATHSMH: IIOKA3aTEJbHOE YPaBHEHHE M HEPaBEHCTBO; DEIaTh
OCHOBHBI€ THIIBI TOKA3aTENbHBIX YPaBHCHHUI U HEPABEHCTB.

BemmonHaTe  1peobpasoBaHMs  BEIDAXKEHHH, CONEPIKAIIUX  JIOTapH(MBL
ONEPUPOBATL MOHATUSIMHU: JIOTapU(PMHUIECKOE YpaBHEHHE M HEPABEHCTBO; PEIIaTh
OCHOBHbI€ THIIBI IOTapPU(PMUUECKUX YPaBHEHHUH U HEPABEHCTB.

HaXomuTe periens npocTeRIIIX TPUrOHOMETPHIECKUX HEPABEHCTB.

OrteprpoBaTh MOHATHAMY: CHCTEMa JHHEHHbIX YpaBHEHHH U €& pelleHHe;
UCIIOJIB30BaTh CUCTEMY JTMHEWHBIX YPaBHEHUH JUISl PEIICHHUS IPAKTHUECKUX 3ajiauy.

Haxonute pelienus mpocTefIMX CHCTEM M COBOKYIMHOCTEH paI[MOHAIBHBIX
YPaBHEHHH U HEPABEHCTB.

MopenupoBarh peanbHbBlE CHTyalMH Ha s3bIKe anreOphl, COCTABISATH
BBIDOKECHHUS, YPaBHEHHUS, HEPABEHCTBA M CHCTEMBI [0 YCJIIOBHIO 3a/a4H,
HCCIIEI0BATh IOCTPOCHHBIC MOJIENIH C MCIIOJIL30BAaHUEM arapara ajireOphL

Oyuxkuuu u rpapuku _

OnepupoBaTh  NOHATHAMM: HepHOAUYECKas  (QYHKIHS, HPOMEIKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH OKCTpeMyMa (YHKIMM, HauboJbIIee WU
HaUMEHbIICEe 3HAa4YeHUs (YHKUMH Ha IPOMEXYTKE;, MCIIOIb30BATh HX IS
MCCIIeN0BaHMs (DYHKLIMY, 38 JaHHOU TPa(uKOM.

OnepupoBaTh NOHATUAMHA: IPaQUKH MMOKA3aTENBHOM, JOrapudMIUecKoi 1
TPUTOHOMETPHYECKHX (DYHKIMI; H300paXkaTh WX Ha KOOPAWHATHOM IIOCKOCTH U
UCTIONIB30BATH JUIs PELEHMS] YPABHEHUN H HEPAaBEHCTB.

M3zobpaxarh Ha KOOPAUHATHOM INIOCKOCTH IpadMKH JIMHEHHBIX ypaBHEHMI
U UCIIOJIB30BATh UX JUISl PEIIEHHs] CHCTEMbI IMHEWHBIX YpaBHEHUH.

Hcnonb3oBarh rpaduku  QyHKIMH OIS HCCIIEJOBAaHUS IIPOLECCOB U
3aBHCUMOCTEH U3 APYruX YIeOHBIX AUCLUILINH.

Havana MmaTemaTH4YecKOro anajiusa

OrnepupoBaTh MOHATHAMH: HENpephIBHAs (PYHKIMS; POU3BOAHAS (DYHKIIHM;,
HCTIONIb30BaTh I'€OMETPHIECKHMH M (PU3UYECKHI CMBICI [IPOU3BOIHOM JIJIs PEIIeHH S
3amay.

HaXoxuTs MpOU3BOHEIE SNIEMEHTAPHBIX (DYHKIIHIA, BEIYUCIIATE IIPOU3BO/IHBIC
CYMMBI, IIPOM3BENECHHUS], YACTHOT'O (YHKIIHIA.

Vcronp30BaTh NPOU3BOIHYIO ISl HCCIIEI0BAHMS (DYHKIME Ha MOHOTOHHOCTb
1 OKCTPEMYMBI, IPUMEHSTh PE3YJIbTATEI HCCIIENOBAHUS K TOCTPOEHHIO IPaHKOB.

Hcronb30BaTh MPOU3BONHYIO JUIA HAXOXKAEHWsS HAWIyYINEro pELIeHHS B
NPUKIIAAHBIX, B TOM YHCJIE COLUAITBHO-3KOHOMHYECKHX, 331a4ax.

OnepupoBaTh  NOHATHSMH: IepBOOOpasHass M MHTErpal; [OHHMATh
reOMETPUIECKUH U (PU3NYECKHUH CMBICIT HHTETPAIa.




Haxoauthk 1epBooOpasHble 2JIEMEHTAPHBIX (PYHKIMH; BBIYUCISATH WHTETpall
1o popmyiie Hetorona—JleiOnuira.

Pemars MpHKIafHbIe 3aaud, B TOM YHCIE COLUANBHO-3KOHOMHYECKOTO U
(GU3HYIECKOTO XapaKTepa, CPeICTBAMU MaTeMAaTHYECKOTO aHaIu3a.
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YYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30BATEJIBHOI'O ITPOIIECCA
OBSI3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI J1J1S1 YYUEHUKA

* Maremaruka: anrebpa 1 Hayajia MaTeMaTHIeCKOTO aHalu3a, TeOMETPHSL.
Aunrebpa 1 Havana MaTeMaTHuecKoro ananusa, 10-11 knaces/ Amumos I1LA.,
Kossirun Y0.M., TkaueBa M.B. u npyrue, AKugoHepHOe 06IIecTBO

«MznatensctBo «IIpocBemieHues

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YIII/ITEJIﬁ

H. E. ®&noposa, M. B. Tkauésa MATEMATHUKA: AJITEGPA 11 HAUAJIA
MATEMATHUYECKOI'O AHAJINM3A Metonudeckue

pexomMeHgauuu K yueonuky 111 A. Amumosa, IO. M. Koisiruna,

H. E. ®&noposoii u mp., 5-e u3naHue, crepeotunnHoe, Mocksa, " [Ipocsemenue”,

2023 rox

IIMPPOBBIE OBPA30BATEJIBHBIE PECYPCHI M PECYPCBI CETH

HHTEPHET




