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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mporpamma yueGHOTO Kypca «Anredpa U Hadajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs s oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro TOCyIapCTBEHHOIO 00Pa30BaTENIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUICKOTO
oOpazoBanus. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTb OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0YUYaIOIIHUXCS.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayaja MaTeMaTUYE€CKOTO aHAIW3a» SBJISIETCS OJHUM U3
HauOojiee 3HAYMMBIX B MpOrpamMMe CTapiied IIKOIbl, MOCKOJbKY, C OJIHOU
CTOPOHBI, OH OOECMeYMBAET HWHCTPYMEHTAJIbHYIO 0a3y Il U3Y4YeHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpakTHOE MBIIUICHUE Yy4YallluXCs Ha YPOBHE, HEOOXOJMMOM JJIi OCBOCHHS
KypcoB HH(GOpPMATHUKH, OOIIECTBO3HAHUS, HUCTOPUHU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca y4alllMecs OBJIAJEBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

Kypc anreOpsl u Hauaja MaTreMaTUueCKOro aHajinu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAaHUS
OCHOBHBIX TEHACHIMNA HSKOHOMHKA U OOIIECTBEHHOW JKU3HM, TO3BOJISET
OpUEHTUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMH KOHCTPYKIUSIMU
pa3BMBAeT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH
YTBEPKIEHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3alUI0, a0CTparupoBaHue u
aHaJIOTUI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MblieHue. B xone u3yuenus
anreOppl W Havall MATEMaTUYeCKOro aHajiu3a B CTaplieil IIKoJie Yydaliuecs
MOJYy4YalOT HOBBIM ONBIT PEIICHUS MNPUKIAAHBIX 3a7ad4, CaMOCTOSITEIbLHOTO
MOCTPOCHUSI MaTeMaTUYECKUX MOJEJeH pealbHbIX CHUTYallMd W WHTEpIpeTaIluu
MOJYYEHHBIX  PEIICHHWM, 3HAKOMSTCS C  MpUMEPAMU  MaTEMATHYECKUX
3aKOHOMEPHOCTEH B TMPUPOAE, HAyKe U B MCKYCCTBE, C BbIJAIOIIMMUCA
MaTeMaTUYECKUMU OTKPBITUSIMA U UX aBTOPAMH.

Kypc o6nagaeT 3HaAYMTEIBHBIM BOCHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uepe3 y4yeOHbId MaTepual, CoCOOCTBYIOIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHS, TaK W 4Yepe3 chenuduky ydeOHOU AesITeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIn3a JISKUT ACSITEIbHOCTHBIN NPUHIUI 00yUYEHUS.

Crpykrypa Kypca «Anredpa 1 Hayaia MaTeMaTH4YECKOIO aHaIN3a» BKIIOYAET
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOorMka». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUHA H3Y4aloTCsd Ha IPOTSDKEHMM JBYX JIET
oOyueHusl B CTaplleil IIKOJIe, €CTECTBEHHO IOMOJHSSA IPYr Apyra M MOCTENEHHO
HAChIAsCh HOBBIMM TeMaMHU M pasfaenaMu. JlaHHBIM Kypc  SABISETCSA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUTOHOMETPHsI, MATEMaTUUECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPUICHCTBYETCSI YMEHHE CTPOUTb MATEMAaTHYECKYI0) MOJENb peajJbHOU
CUTyalluM, TPUMEHSATh 3HAHUA, IOJyYeHHbIE B Kypce «Airedpa W Haudaia
MaTEMaTUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSTENBHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATH NIOJIYYECHHBIN PE3YIIbTAT.

ConepxaTenpHO-METOANYECKAss TUHUA «Hucna W BBIYMCIEHUSD) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOHM Ikojie. B crapmiell mkosie oco0oe BHUMAHUE YAENAETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpPM 3amucu JCHCTBUTENBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAaMH, 3allMCaHHBIMU B CTaHIapTHOH dopmMme,
MCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YMCIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEAIU3YETCS HA NPOTSIKEHHH BCETO
oOydeHMs] B CTapled IIKOJIe, TMOCKOJbKY B KaXIOM pas3felie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
pa3IMYHBIMM METOJAMU PEUIEHUS LEJbIX, PalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOILBIO TPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3ajlad W 3a7ad Ha
HaxXOoXJE€HWE HaumOOJBIIMX W HAaUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
coJepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opMHUpOBaHHE YMEHUM
BBIMOJHATh pacu€Tbl 1Mo ¢GopMyiaM, NpeoOpa3oBaHUs IENbIX, PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHUM, a TAKKE BBIPAKECHUM,



COJEpKaIMX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpbHo-MeToauueckass JUHUA «DyHKIMM W TpaQuKU» TECHO
MEepEIIeTaeTCs ¢ APYruMHU JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEN0BATENBHOCTD W3YUYECHHUS MaTepHaIa. N3yuyenue CTENEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJyYEHHbIE (YHKLIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol coaep:KaTeIbHON JTUHUN HAIeJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHATUTUYECKOU, Tpaduyeckoi M cioBecHo. Ero m3yueHue
CIIOCOOCTBYET ~Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUIEHUSA, CIOCOOHOCTH K
000OLIEHHUIO U KOHKPETU3alluH, UCTIOIb30BAaHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYarolMMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIENOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAnu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiedl peajbHbIX CHUTyalUu,
HAXOXKJEHUSl HAWJY4YlIero pEIIeHHs B MPUKIAAHBIX, B TOM YHCIE COLMAIbHO-
HPKOHOMHYECKHUX, 3a/Ja4yax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHaJn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJIAIOLIMXCST pe3ysbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMAaTUKH Kak
HayKH, U KX aBTOpax.

CopeprkarenbHO-METOANYECKAsT TUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB. T€0pEeTHMKO-MHOKECTBEHHBIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC LIKOJIBHOM MaTeMaTWKH U MpeajiaratoT



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MAaTEMAaTUYECKUE TUCLUUILIMHBI B €IUHOE
uenoe. IToatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbI MAaTEMaTHYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BAaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
MHTEPIIPETALNN MOTYYECHHBIX PE3YyIbTaTOB. Takue 3ajjaHusl BIUIETEHBI B KaXIbld
U3 pa3JesioB IIPOrpaMMBI, IOCKOJIBKY BECh MATEpUal Kypca IHUPOKO UCIOJIb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, MCIONb30BaTh AHAJIOIHMIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM milaHe Ha HW3yYeHHE Kypca aireOpbl M Hayal MaTeMaTHUYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kiacce u 3 yaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 dacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

Yucia ¥ BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OecKOHEUHble  mepuoAudeckue  JpoOu. ApudMmeTHyecKkue  omnepanud  C
palMoHANIBHBIMU YHCTIAMU, TPE0OPa30BaHUS YHCIIOBBIX BhIpakeHUH. [I[puMenenue
Ipo0ei U MPOLEHTOB ISl PEIICHUS MPUKIAAHBIX 33/1a4 U3 Pa3IUYHbIX OTpaciien
3HAHUU U PEATbHOM KU3HH.

[elictBuTenpHble 4Wclia. PalMOHAIBHBIE W UPPALMOHANIBHBIE YHUCIIA.
Apudmerrueckue omnepaudd ¢ JeUCTBUTENbHBIMU YHuciaamu. [IpubmmxkéHHbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUN.

Crenenp ¢ 1ensiM  nokazateneM. CrangaptHas ¢opma  3alucu
JNEeUCTBUTEIBLHOTO yucia. Vcnonb3oBanue mnoaxoxdsmiedi  Gopmbl  3alucH
JNEUCTBUTEIBHBIX YHCEN Ul PELICHUs MPAKTUYECKUX 3a1ad U NPEICTaBICHUS
JAHHBIX.

Apudmernueckuii  KOpeHb  HAaTypaJbHOW  cremeHu.  JlelicTBus ¢
apru(pMETUIECKUMH KOPHSMH HaTypaJIbHON CTEIIEHHU.

CHHYyC, KOCHHYC W TaHI€HC YMCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHUHYC,
APKTAHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUH. OCHOBHBbIE
TPUTOHOMETpHUUYECKHE (DOPMYIIBI.

YpaBHeHUEe, KOpEeHb ypaBHEHMs. HepaBeHCTBO, pelleHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemienne nppaiOHAIBHBIX YPABHEHU U HEPABEHCTB.

Pemienrne TpUroHOMETPUYECKUX YPABHEHU M.

[IpuMeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JacTeil HAYKH U PealbHOU KU3HH.

DyHKIUHN U TPAPUKHU

OyHkius, crnocoObl 3amgaHust GyHkuuu. ['paduk  yHkuu. BzaumHo
oOpaTHbIe (PYHKITUH.

OObnacTh ompeneiaeHuss 1 MHOXECTBO 3HaueHUi Qynkunu. Hymn pyskumu.
[TpomexyTkH 3HAaKONOCTOSAHCTBA. YETHBIE N HEUETHBIE (PYHKIIUH.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U IIeJIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHsS N-OW CTEMEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTn4ecKoro aHajansa

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Mcronb3oBaHWE MPOTPEcCHH st
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJICHUM, TIPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KVIACC

Yucsia ¥ BIYMCICHUS

HartypansHbie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

CreneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapugm yucna. JlecaTuyHble U HaTypajIbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeobpazoBaHue BRIPAKEHUH, COIEpKAITUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIPAKECHUM, COJEpXKAIIUX CTENEHU C PalMOHAIBHBIM
IIOKA3aTEeIIEM.

IIpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPAaBHEHHS U HEPABEHCTBA.

JlorapudmMuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucTeMbl TUHEWHBIX YpaBHEHHU. PellleHne NpUKIaIHbIX 33/1a4 C OMOIIBIO
CHUCTEMBI JIMHEWHBIX YPABHEHHU.

CuHcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHH, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusa. Ilepuogmueckue  pynkumu. IIpoMexyTku  MOHOTOHHOCTH
bynkuud. Makcumymbl 1 MUHUMYMBbI (QyHKUMU. HaunOosnblllee ' HauMeHbIIee
3HaueHHEe (PYHKIIMHU HA IPOMEXKYTKE.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u morapudmuydeckas GyHKIIUN, UX CBOMCTBA U TPaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEH, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JIPYTrUX Y4EOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHajIu3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IponsBonnas  ¢yakuuu. ['eomerpudecknii u  QU3WYECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJ€MEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKIACHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K UCCIEIOBAHUIO (DYHKLIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpumMeHeHnEe NTPOU3BOJHOM JUISI HAXOXKACHUS HAWJIY4IllIer0 pEIICHHS B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no popmyne Herorona—IJleliOHuna.



IHINIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHoOro mpemmera «MaTemaTnkay IODKHO OOecTeunBaTh
JIOCTIDKEHHE Ha YpOBHE CpeaHero oOmero oOpa3oBaHHs —CICIYFOIIUX
JUYIHOCTHBIX, METAPEIMETHBIX M ITPEJIMETHBIX 00pPa30BaTEIbHBIX PE3y/IbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpPOrpamMMbl y4eOHOTrO MpeameTa
«MareMaTnka» XapakTepU3yrOTC:

I'pasxxtaHCcKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3HWIMH  OOYYaromerocss Kak
AKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOro 00IeCTBa, MIPEACTaBICHUEM
O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SABJICHUM, TPOLEAYp TpakIaHCKOro oOmiecTBa (BHIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3alMOJICCTBOBATH C COIIMAILHBIMU UHCTUTYTaAMU B COOTBETCTBUHU C
uX (QYHKIUSIMHA U HA3HAUYCHHUEM.

[TatproTryeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO ~ POCCHUMCKOM  TPaKJAHCKOW  HJIEHTUYHOCTH,
YBOKEHUS K MPOIUIOMY M HACTOAIIEMY POCCUMCKONW MaTEMAaTHKHU, [IEHHOCTHBIM
OTHOUIEHHEM K JOCTHXEHUSIM POCCUHUCKHMX MAaTEMaTUKOB M POCCHMCKOU
MaTeMaTUYECKOW IIKOJbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUU B APYrUX
HayKax, TEXHOJIOTHIX, chepax IKOHOMUKHU.

JIyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHHSI:

OCO3HaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, OSTUYECKOTO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKHMM MPUMEHEHHUEM JIOCTUKEHUM HAyKH H
NEATENIbHOCThI0 YYEHOr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYHMBOTO OYyayIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MUPY, BKJIIOYAsi ICTETUKY MaTeMaTUYECKUX

3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, pacCCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM  aCIlleKTaM pa3jInYHbIX BHUIOB
HCKYCCTBA.

du3nyecKkoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHUS NPUMEHSITh MaTeMaTHYECKHME 3HAHUS B
MHTEpecax 3I0poBOro u Oe3omacHOro oOpas3a JKU3HU, OTBETCTBEHHOI'O
OTHOIIEHUS K CBOEMY 3/I0POBBIO (30pOBOE NHUTaHHE, COATaHCUPOBAHHBIN
PEXKUM 3aHITUHN U OTIBIXA, PEryJsipHas pU3NUecKasi aKTUBHOCTD); (PU3UYECKOTO



COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATENBbHOCTHIO.

TpynoBoe BociMTaHUE:

TOTOBHOCTBIO K TPYAY, OCOZHAHUEM LIEHHOCTH TPYIOJII00US; HUHTEPECOM K
pasnuyHbIM  chepaM  TPO(PECCHOHATBHON  ACSITEIBHOCTH, CBS3aHHBIM C
MaTeMaTUKOU U e€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIaTh OCO3HAHHBIN BBHIOOD
Oynymeld mpodeccun U peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIC ILJIAHBI,
FOTOBHOCTBIO UM CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTBIO K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

DKOJIOTUYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO IKOJOTHYECKON KyJIbTYphl, TOHUMAHUEM BIIHSHUS
COIIMAJIbHO-D)KOHOMUYECKUX TMPOLECCOB HA COCTOSIHUE MPUPOJAHOU H
COIIMAJILHOM Cpelbl, OCO3HAaHUEM TIJIO0AJTBLHOIO XapakTepa HSKOJOTHYECKHUX
npoOJsieM; OpHEHTallMe Ha TMPUMEHEHHWE MATEeMATUYECKUX 3HAHUM IS
pelieHust 3a1ad B 00J1acTU OKpY’KaroIIed cpefibl, MJIaHUPOBAHUS MOCTYIKOB U
OIIEHKH MX BO3MOXHBIX MMOCIEACTBUN 11 OKPY>KAIOIIEH CPEJIbI.

[{eHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUSI HAyKd U OOIIECTBEHHOW MPaKTUKH,
MOHUMaHUEM MaTeMaTUYeCKOW HayKH Kak cephl UEeJTOBEUYECKOU S TEIbHOCTH,
ATANoOB €€ Pa3BUTHUS M 3HAYMMOCTHU IJI1 Pa3BUTHUSl LUMBWIN3ALMU; OBIAJCHUEM
SA3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYypOW Kak CPEICTBOM MO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIIAITh MPOEKTHYI0O W HCCIEAOBATEIBCKYIO
NEeATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPAMMBI yUeOHOTO MTpeaMeTa
«MaremaTuka» XapaKTEePHUIYIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHOIMU — KOMMYHUKAMUBHBIMU
0elicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuueepcanvnvie nosnasamensmuvle Oelicmeus,  o0becneuusarom
Gopmuposanue 6a308bIX KOCHUMUBHBIX Npoyeccos odyuarowuxcsi (oceoeHue
Memo008  NO3HAHUSL  OKpYJCcarowe20  Mupa, NnpuMeHeHue  J102UYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

bazoBrlie JorHUYecKue ICHUCTBUS:

e BBISABIISTH u XapaKTepHU30BaTh CYIIIECTBCHHBIC PU3HAKH

MaTeMaTUYeCKNX OOBEKTOB, TOHATHI, OTHOIICHUN MEXIY TMOHSATUSIMU;



dbopmynrpoBaTh OTIpeICICHUS TTOHSITUH; yCTaHABIIUBATH
CYLIECTBEHHBIN MPHU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJisi 00001eHUs
U CpaBHEHUS, KPUTEPUU MTPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (QOPMYJIHpPOBATH U TPEOOPa30OBBIBATH CY>KICHUS:
YTBEPAUTEIbHBIE U OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIE U OOIIHE;
YCIIOBHBIE;

BBISIBIISITh ~ MaTEMaTUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npoTUBOpeursl B (pakTax, JAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX;
npenjiaraTb ~ KpUTEPUU U1l BBIABJICHHMS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMH;

JIenaTh BBIBOABI C HUCIIOJIH30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKITIOUEHHH 110 aHAJIOTHH;
IPOBOJUTH  CAMOCTOSITEJILHO  JIOKA3aTelbCTBA  MAaTeMaTUYeCKHX
yTBEp)KICHUH  (TpsAMBIE ©W  OT  TPOTUBHOTO),  BBICTPAWBATH
apryMEHTAIlMI0,  MPUBOIUTHL  TPUMEPHI WU KOHTPIPUMEPHL;
000CHOBBIBaTh COOCTBEHHBIC CYK/ICHUS 1 BEIBOJIBI;

BBIOMpATH CIOCOO pelleHus y4eOHOHM 3ajjauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpAaTh HambOoJee MOAXOAAINMN C Yy4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

ba3oBrie nccnenoBaTenbCKUE ACHCTBUS:

UCIIOIb30BaTh  BONPOCHl  KAaK  HMCCJIEAOBATEIbCKUI  HUHCTPYMEHT
no3HaHus; (HOPMYIUPOBATH BOMPOCH], (DUKCUPYIOIINUE MPOTUBOPEUHE,
npo0iieMy, yCTaHABIMBATh UCKOMOE U IaHHOE, (DOPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTHL  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  DKCIIEPUMEHT,
UCCJIEIOBAHUE 10 YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYeCKOro
0o0BbeKTa, SBIEHUS, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXITY
00bEKTaMH, SIBJICHUSMHU, MPOLIECCaAMU;

CaMOCTOSITeNIbHO  (OPMYJIMPOBATH  OOOOIIEHWS UM  BBIBOJABI IO
pe3ynbTaTamM MNPOBEAEHHOTO HAOIIOJAEHUS, MCCIEIOBaHUS, OLIEHUBAThH
JI0OCTOBEPHOCTH MOJYUYCHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIEHHUI;
MPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BBIIBUTATh
MPEOJIOKEHUSI O €70 PAa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ nundopmariueii:

BBISBJIATH 1e(UUNTHI HH)OPMALIUY, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA
Ha BOIIPOC U ISl PELLICHUs 3a/1a4u;

BbIOMpaTh HMH(OPMALIMIO W3 HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJM3UPOBATh, CHUCTEMaTU3UPOBATh 17| WUHTEPIIPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABICHHUS;



e CTPYKTypuUpoOBaThb HWH(MOPMALIMIO, NPEACTaBIATH €€ B Pa3IUUYHBIX
(dopMax, WITIOCTPUPOBATH TpadUIECKH;

e OIICHMBaThb  HAA&HKHOCTh  MHQOpPMAIMM [0  CAMOCTOSTEIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHvle KOMMyHUKamueHwle Oelicmeusi, 00ecneyusaom

cPopMUPOBAHHOCIMb COYUATLHBIX HABLIKOS 00YUAIOUUXCAL.

OO0urenue:

e BOCIOPUHHMMATh M (OPMYJIUPOBATH CYXKAECHUS B COOTBETCTBUU C
YCIOBUSIMU M LIEJSIMU OOUIEHMS; SICHO, TOYHO, TPAaMOTHO BBIPAXaTb
CBOI0O TOYKY 3pE€HHS B YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHs 3a/1a4yd, KOMMEHTHUPOBATH MOJYYEHHBIN
pe3ynbTar;

e B XO0j€ OOCYXIEHHs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU
TEMBbI, MPOOJIEMBbI, PelIaeMOi 3aa4uM, BbICKa3bIBaTh UJIE€U, HALIEJICHHBIE
Ha TOWUCK pEUIEHUS; COIMOCTABISATh CBOM CYXACHHUS C CYXKICHUAMHU
IPYrUX YYaCTHUKOB JHAJIOTa, OOHApYyXUBATh pa3IMuU€ U CXOACTBO
HO3UIMM; B KOPpPEKTHOU (hopMe (OopMyIupOBaTh pa3HOIIACUS, CBOU
BO3PaXXCHUS;

e TMPEACTABIATh  pPE3yJbTaThl  PEIICHUA  3aJaud, HKCIIEPUMEHTA,
UCCIEOBAaHMs, MPOEKTA; CaMOCTOSATEIbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHA € Yy4€TOM 3a7ad [pe3eHTaluu U 0COOeHHOCTEH
ayJIUTOPHH.

CoTpyJIHUYECTBO:

e IOHMMAaThb M  HUCHOJb30BAaTh  MPEUMYIIECTBA KOMAHAHOW H
WHANBUAYAIBHON pabOThI MPHU pElIeHNH y4eOHBIX 3a7a4; MPUHUMATH
Helb COBMECTHOM  JIE€ATENIbHOCTH, IUIAHUPOBATh  OPraHHU3aLUIO
COBMECTHON paloThl, pacHpenessiTb BuAbl pabOT, JOTOBapUBATHCA,
o0CyXJIaTh TMpolecc U pe3ylbraT padoThl; 000011aTh MHEHUS
HECKOJIBKMX JIFOJICH;

e yYacTBOBaTh B TPYyHNOBBIX (popMax paboTsl (0OCYyxIeHHs, OOMEH
MHEHHUM, «MO3roBbl€ HITYPMb» U HWHBIE); BBIIOJHATH CBOIO YacCTh
paboThl UM KOOPAMHUPOBATH CBOM JAEMCTBHUS C JPYIMMH WIEHAMHU
KOMaH/Ibl; OLIEHWBAaTh Ka4eCTBO CBOEr0 BKJa/Ja B OOIIMU MPOIYKT MO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHSI.

3)  Vuusepcanvuvie  pezynsmugnvle  Oelicmeus,  00ecneuu8aom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzanusi:

COCTABJISITh IUIAH, QJTOPUTM pEIICHUS 3a7add, BBIOUPATH CIOCOO

penieHuss ¢ y4€TOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW,



apryMEHTUPOBAaTh W KOPPEKTHPOBATh BAPHAHTHI PEUIEHUH € YYETOM HOBOM
uH(bOpMaInu.

CaMOKOHTPOJIb:

e BIJIQJICTh HaBBIKAMHM TI03HABATEIbHOM pediieKCUM KaK OCO3HAHMS
COBEpIIAEMbIX  JIEMUCTBUI W  MBICIUTEIBHBIX  IPOILECCOB,  HX
pe3yNbTaToOB; BIAAETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca U pe3yJibTara perieHus MaTeMaTHYeCcKOl 3a1auu;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPHU PEUICHUU
3a/layd, BHOCHUTH KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB,  JAHHBIX, HANJEHHBIX  OMIMOOK,  BBISBICHHBIX
TPYAHOCTEM;

e OIICHMBAaThb COOTBETCTBHE pe€3yJIbTaTa LEIH U YCIOBHSIM, OOBICHSTH
IPUYMHBI JOCTHKEHUS WM HEJOCTHXKEHHSI PE3YJIbTaTOB JEATEIbHOCTH,
HAaxXOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

OcBoenue ydeOHOro kypca «Anredpa W Hayajga MaTeMaTUYECKOIO
aHaJM3a» Ha YPOBHE CpeAHEro o0Iiero oOpa3oBaHHs JOJKHO 00ECIeUrBaThH
JOCTHKEHUE CIEAYIOIMNUX IPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

10 KVIACC

Yucia v BBIYUCICHUSA

OnepupoBaTh MOHATUSMHU: palMOHAIBLHOE M JICUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U JIECATUYHAS APOOB, MPOIECHTHI.

Boimonasate  apudmernueckue  omepanud ¢ pallMOHAIBHBIMU |
NEeUCTBUTEIBHBIMU YUCIIAMHU.

Beimonuate  npuOauKEHHBIE — BBIYMCICHUSA,  UCIOIB3YysS  IpaBUIIa
OKpYTJICHUSI, IeJIaTh MPUKUKY U OIEHKY pe3yJibTaTa BEIUMCICHUI.

OnepupoBarh MOHATHSMHU: CTEMEHBb C IENBIM TOKa3aTelieM; CTaHAapTHas
dbopma 3amucu JEHCTBUTENHHOTO YHCIA, KOPEHb HATYpPaJIbHOW CTEIICHU;
HCTIOJB30BaTh MOAXOIAIIYI0 (OpMY 3amucH JEUCTBUTENbHBIX YHUCEN JIs
pelIeHus MPaKTUYECKUX 3a7a4 U MPEICTaBICHUS JJaHHbIX.

OnepupoBaTh MOHATUSIMU: CHUHYC, KOCUHYC W TAHTE€HC MPOU3BOJIBLHOTO
yrila; HCMIOJB30BaTh 3alKCh MPOM3BOJIBHOTO yria dYepe3 oOpaTHbIe
TPUTOHOMETPUUYECKHE (PYHKITUH.

YpaBHeHUS U HEPABEHCTBA



OnepupoBarh MOHATUSAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIEJIOE,
palMOHAIIBHOE, MppanuoHaIbHOE YpaBHEHHE, HEPABEHCTBO;
TPUTOHOMETPUUYECKOE YPABHEHHUE;

BoinonHATe peoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH U peIIaTh
TPUTOHOMETPUYECKUE YPABHEHHS.

BrimonusaTe mpeobpazoBaHus LENbIX, PAlMOHATBHBIX U UPPALMOHAIBHBIX
BBIDAKCHUA W pellaTb OCHOBHBIE THIIBI LENBIX, PALUOHAIBHBIX W
UPpALOHAIBHBIX YPABHEHUI U HEPABEHCTB.

IIpuMeHATh ypaBHEHWS W HEPABEHCTBA JUIA PELICHHMsS MaTeMaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IN4HbIX 00JacTeil HayKu U pealbHON )KU3HU.

MopenupoBaTh peajlbHbIE CHUTYallUM Ha A3BIKE aireOpbl, COCTABIITH
BBIDAKCHHUSI, YPAaBHEHHs, HEPABEHCTBA II0 YCIOBHIO 3a/add, HCCIEAOBATh
HOCTPOEHHBIE MOJIENN C UCIIOJIb30BAHUEM alapara ajireOphl.

DOyHKUMU U TPpaGUKH

OnepupoBarh MNOHATUSAMU: (PYHKIUSA, CHOCOOBI 3aJaHud  (DYyHKIIMH,
00JIaCTh ONpeAesieHuss U MHOXECTBO 3Hau€HUU (yHKUHMH, rpaduK (DYyHKIHH,
B3aUMHO 00OpaTHBIC (PYHKIIUH.

OnepupoBaTb NOHATHUAMHU: UYETHOCTb M HEYETHOCTh (YHKUUHU, HYJIU
(yHKUIMU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBath rpad@uky GyHKIMMA 71 peIIEHUs YPABHEHUH.

Crpoutp ¥ uuTaTh TrpapuKyd JUHEHHOW (PYHKIMM, KBaJpaTUYHOU
(GyHKIMM, cTeneHHON (YHKIUU C LIETIbIM [TOKA3aTEIeM.

Hcnonb3oBath rpaduku (QyHKUMH A7 MCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN MpH pelIeHUH 33]a4 U3 APYruX y4eOHbIX MPEIMETOB U PEAIbHON
KU3HU; BhIpaXaTh (OpMYyIaMu 3aBUCUMOCTH MEX]ly BEJIMUUHAMH.

Havana mareMaTH4ecKOro aHajau3a

OnepupoBaTh MOHATUSMU: IOCJIENOBAaTEIbHOCTb, apudMeTudeckass u
reOMETPUYECKAS] IPOTPECCUMN.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YObIBarollas TIe€OMeTpuyecKas
nporpeccusi, CcyMMa 0€CKOHEYHO yOBIBAIOUIEH T€OMETPUUECKON MPOrPECCUH.

3aaBaTh NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIIBHOCTEM W MPOTPECCUM IS
pEeLIEHNs pealIbHbBIX 3a]1a4d IPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTHUKA

OnepupoBath MOHATUSAMH: MHOKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcrons30BaTh TEOPETHUKO-MHOKECTBEHHBI —ammapar JUisi  ONHMCAaHUs
pealIbHbIX MPOIIECCOB M SIBJICHUM, MpPU pEHIeHUH 3a7ady U3 JPYIHX Yy4eOHbIX
IPEAMETOB.



OHepI/IpOBaTB IIOHATHUAMM.: OIIpCACIICHUC, TCOpEMA, CJIICACTBUC,
JOKa3aTCIbCTBO.

11 KIIACC

Yuciaa 1 BBIYUCTCHUSA

OnepupoBarh NOHATHSAMHU: HATypajdbHOE, LIEJIOE YHUCIO; HCIOJIb30BATh
IIPU3HAKA JEIMMOCTH LEJbIX YHUCEN, pPAa3JIOKEHUE YUCIa HA MPOCTHIE
MHOKUTEIIN IS PELICHUS 3a4a4.

OnepupoBath MOHATUEM: CTEIIEHb C PAMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh NOHATUSAMU: JIOTAPU(PM UYHUCIIA, JECATUUHBIE U HATypaJlbHbIE
Jgorapu@mel.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsTh CBONCTBAa CTENEHM [UIsl MpeoOpa3oBaHUs BBIPAKECHUI;
OIIEPUPOBATh MOHATUAMMU: IIOKA3ATEIBHOE YPABHEHUE U HEPABEHCTBO; PEILIAThH
OCHOBHBIE THUIIbI [IOKA3aTEJIbHBIX YPABHEHUM U HEPABEHCTB.

BoInonHAT MpeoOpa3oBaHus BBIPAKEHUH, COAEpPKAIIUX JOrapu(pMbl;
ONEepUpOBaTh MOHATUSAMU: JIOTAPU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO;
pelIaTh OCHOBHBIE TUIIBI JJOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

Haxoaute penienus npocTenmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OneprpoBaTh MOHATHSAMU: CUCTEMA JTUHEHUHBIX YPABHEHUHN U €€ PEIICHUE;
HCIIOJB30BaTh CUCTEMY JIMHEMHBIX YPAaBHEHUW JUIA PEMICHUS NPAKTHYECKUX
3aaad4.

Haxomute  pemieHnss  mpOCTEMIIMX  CUCTEM M COBOKYITHOCTEM
palMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

MopenupoBaTh peajibHbIE CHUTYallUM Ha A3bIKE aireOpbl, COCTABISTH
BBIDAXXECHUSA, YPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI 10 YCJIOBHUIO 3aJayH,
UCCIIEIOBATh TIOCTPOCHHBIE MOJIENIU C UCIOIb30BAaHUEM alllapara ajareopsl.

DOyHKUUM U TpaduKku

OnepupoBaTh TOHATUSAMU: TMepuoanMYecKass (QYHKUIUS, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMM, TOYKM OKCTpeMyMa (QYHKUUH, HauOojbllIee U
HavMeEHbIllee 3HAaYeHUs (YHKIMM Ha MPOMEXKYTKE; HCIOJIb30BaThb HX IS
UCCleI0BaHus (PYHKITUH, 3aJJaHHOU rpaduKoOM.

OnepupoBaTh NOHATUSAMU: TPAPUKHU MTOKA3AaTEIBHOMU, JorapuMuyeckoil u
TPUTOHOMETPUUECKUX (DYHKIIMI; 1300paxaTh X Ha KOOPJIMHATHOMN MIIOCKOCTH
Y UCIIOJIb30BaTh JJIsS PELICHNS] YPABHEHUN U HEPABEHCTB.

N300paxkath Ha KOOPAWHATHOM IJIOCKOCTH Tpa@uKd  JHHEHHBIX
YPaBHEHUH U UCIOJIb30BAaTh UX JUISl PELIEHUSI CUCTEMBI JINHEWHBIX YPaBHEHUN.



Hcnonp3oBath rpaduku (QyHKUMH A7 HCCIEAOBAHUS IMPOLIECCOB U
3aBHCHUMOCTEH U3 IPYTUX YUeOHBIX AUCIUTUINH.

Hayana mareMaTH4eCKOI0 aHAIN3A

OnepupoBaTh MOHATUSMHU: HENpepbIBHas  (QYHKIUS; [POU3BOJHAS
(YHKIIMH; UCTIOJIF30BAaTh T€OMETPUUECKUI U (PU3UUECKUI CMBICT MTPOU3BOIHOM
JUISL PELLICHUS 3a/1a4.

HaxomuTe  NpoM3BOAHBIE  AIEMEHTApHbIX  (QYHKIMM,  BBIYUCIATH
IPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO (QYHKIHUI.

Hcnonp30BaTh  NPOM3BOAHYIO  JUISl  UCCENOBaHUS  (PyHKIMHM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHSATH PE3YIbTAaThl HMCCIEAOBAHUA K
MIOCTPOCHUIO TpahUKOB.

Hcnonb30BaTh NPOU3BOAHYIO Ul HAXOXKICHMS HAWIIY4IlEro PElICHUs B
IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSMU: TE€pBOOOpa3Has W MHTErpaji; I[OHUMATh
Tr€OMETPUYECKUNA U (PU3NYECKUN CMBICI UHTErpaia.

Haxonute mnepBooOpa3Hble 3JIEMEHTapHbIX  (PYHKUUH;  BBIYUCISTH
uHTerpan no popmyne Hetorona—Jleitouuiia.

Pewars npukiiagHele 3ajayd, B TOM YHCIIE COLMATIbHO-DKOHOMUYECKOIO U
(u3HUecKoro xapakrepa, CpeJICTBaMU MATEMATHYECKOTO aHAIN3A.



