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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHOTO Kypca «Anredpa n Hauaida MaTeMaTHUYECKOTO
aHanm3a» 0azoBoro ypoBHs i oOydaroruxcst 10 —11 xmaccoB paspaborana Ha
ocHoBe denepanbHOro rOCy1apCTBEHHOIO 00Pa30BaTEIBHOIO CTAHAAPTA CPEIHETO
oOmero oOpa3oBaHus, C Y4E€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIIMNA POCCUHCKOTO
oOpazoBanusi. Peanmuzainusi mporpaMMbl 00ECTIEUYMBAET OBIAJCHHE KIIIOUEBBIMU
KOMITETEHIIUSIMH, COCTaBIISIOIIMMHU OCHOBY JUISI CAMOPA3BUTHUS U HEMPEPHIBHOTO
o0pa3oBaHus, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHSA JIUUYHOCTU OOYYaIOIIUXCSL.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayana MaTeMaTHYECKOTO aHaW3a» SIBISETCA OJHUM U3
Han0oJIee 3HAYMMBIX B IPOTpaMMe CTapIleH MIKOJIbI, TOCKOJIbKY, C OJHOW CTOPOHBI,
OH O0ecrneynBaeT WHCTPYMEHTAIbHYIO 0a3zy Ui M3y4eHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYTrod CTOPOHBI, GOPMHUPYET JOTUUECKOE M aOCTpaKTHOE
MBIIJIEHUE YYalluXcd Ha YPOBHE, HEOOXOJAMMOM I OCBOCHHS KYpCOB
nH(OpMATHKHU, OOIIECTBO3HAHUS, HICTOPHUH, CIIOBECHOCTU. B pamkax TaHHOTO Kypca
yyalllecss OBJIaJEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOW HayKH, KOTOpas
bopMyIUpYET CBOU JOCTHKEHUS B MaTeMaTHIECKOH (hopme.

Kypc anreOpsl u Hauan MaTeMaTUueCKOTo aHajdnu3a 3aKJIabIBAET OCHOBY IS
YCIEUIHOTO OBJAJCHUS 3aKOHaMH (PU3UKW, XUMUHU, OWUOJOTUM, TOHUMAHUS
OCHOBHBIX TEHJICHUUA SKOHOMUKM U OOIIECTBEHHOM >KU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOJb30BaTh UX B MOBCEIHEBHOM XU3HU. B ToXXe Bpemsi OBIaJcHUE
aOCTpPaKTHBIMU U JIOTMYECKH CTPOTUMH MAaTEMAaTHUYECKUMHM KOHCTPYKIHSIMU
pa3BUBaET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPXKIEHHUSI, UCII0JIb30BaTh 0000IIEHNE U KOHKPETHU3aIIUI0, a0CTparupoBaHue u
aHaAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MbIIieHue. B xome n3ydenus
anreOppl W Havall MaTEMaTHYECKOTO aHajdn3a B CTaplied IIKOJEe YdJalluecs
MOJIy4alOT HOBBIM OMNBIT pEIIEHUs MNPUKIAAHBIX 3aJlady, CaMOCTOSATEIbLHOTO
MOCTPOEHUSI MAaTEMaTUYECKUX MOJIeNIeH pealbHbIX CUTYyallud M HHTEpIpeTaluu
MOJYYEHHBIX  PEIICHHM, 3HAKOMSTCA C  [pUMEPAMU  MATEMATHYECKUX
3aKOHOMEpPHOCTEN B MpPUPOJE, HAYKE M B MCKYCCTBE, C BbLAAIOLIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMA U KX aBTOPAMH.

Kypc oOnagaer 3HAYMTENBHBIM BOCHUTATENbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsi Kak uyepe3 y4eOHbId MaTepual, CoCOOCTBYIOUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33pPEHHS, TaK W dYepe3 crneuuduxky ydeOHON AesaTenbHOCTH,



TpeOyroren CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBHON
KOHIICHTPAIIM BHUMaHUS U OTBETCTBEHHOCTH 34 ITOJYYEHHBIA PE3YJIbTAT.

B ocHoBe MeToanku 00y4ueHus anredpe U HayajiaM MaTeMaTH4YeCKOro aHalIn3a
JICKUT JIEATEIbHOCTHBIA MPUHIUI OOyUEHHUS.

CrpykTypa Kypca «Anredpa 1 Hauajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIIME COAECPKATEIBHO-METOIUYECKME JUHUK: «HUucna W BBIYKCICHUS,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTudeckoro
aHanuza», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIMUECKUE
JUHUU HW3Y4aloTCsl Ha MPOTSDKEHMHM JABYX JIET OOy4YeHHUsi B CTapllel IIKoJie,
€CTECTBEHHO JOIOJIHAA APYT Apyra U IOCTEINEHHO HACBIIAACh HOBBIMU TEMaMHU U
paznenamu. J[aHHBIA KypC SIBJIIETCS MHTETPATUBHBIM, MOCKOJIBKY OOBEAMHSET B
cebe colepKaHHE HECKOJIbKMX MAaTeMaTHMYeCKHX JIMCUMIUIMH:  anreopa,
TPUTOHOMETPHUSI, MATEMATUYECKUI aHAJIU3, TEOpUs. MHOKeCTB U Ap. 1o mepe Toro
KaK yyalluecs OBJIaJIeBAalOT BCE OoJiee MIMPOKUM MAaTeMATUYECKUM alnaparoMm, y
HUX TIOCJIEIOBATENbHO (POPMHUPYETCS M COBEPIICHCTBYETCA YMEHHE CTPOMUTh
MAaTEMaTHYECKYIO MOJENb PEAIBHOW CUTYalluH, IPUMEHATH 3HAHMS, TIOJIyYEHHBIE B
Kypce «Anrebpa u Hadyaja MaTEeMaTHYECKOTO aHalu3a», I peleHus
CaMOCTOSITENIbHO ~ C(OPMYJIMPDOBAHHOM  MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pPE3yJIbTar.

CopnepxaTenpbHO-MeTOANYECKass TUHUA «YUucna W BBIYMCIEHUS» 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikoJjie. B crapmieli mikoise oco00oe BHUMAaHHE YJEISETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBHIYUCIUTEIBHBIX HABBIKOB, BKIIIOYAIOIIMX B CeOs
UCIIOJIb30BaHUE PA3IMYHBIX (OpPM 3amucH ACHCTBUTENBHOTO YHCIA, YMEHHE
pPalMOHAJIBHO BBINOJHATh JEHCTBUS C HUMH, JAENAaThb MNPUKUAKY, OLIECHHUBATh
pesynbrar. OOyuyaromuecss NOJYYarOT HABBIKM TMPUONMKEHHBIX BBIYMCICHUM,
BBITIOJIHGHUS JIEWCTBHM C 4YWCIaMU, 3allMCaHHBIMA B CTaHIapTHOU (opme,
WCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAXKECHUM.

JIuans «YpaBHEHHsS W HEPABEHCTBA» PEANHU3YETCS HA MPOTSIKEHHH BCETO
oOydyeHHs B CTaplied IIKOJIe, TMOCKOJbKY B KaXJOM pas3feie MporpaMMbl
MPEAYCMOTPEHO PEIIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaromuecs OBIaleBaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PalUOHAIBHBIX, WUPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [losydeHHbIE yMEHNS UCTIOJIB3YOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lad W 3a7ad Ha
HaXOXKJIEHWE HauOOJbIIMX W HAUMEHBIIUX 3HaYeHUH QyHkiuu. JlanHas
colepKaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmMupoBaHHEe YMEHUUN
BBIMOJHATh pacuy€Tbl 1Mo ¢opMynaM, MpeoOpa3oBaHUsS IENbIX, PalUOHAIBHBIX,
UppPALMOHATBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKaIIMX CTENeHUu U Jiorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepHuaa IpOUCXOIUT ajJbHENIIee Pa3BUTHE AITOPUTMHYECKOT0 U a0CTPAKTHOTO
MBILIUICHUST ydamuxcs, (HOpPMHUPYIOTCS HaBBIKM JEAYKTUBHBIX PacCyXICHUH,
paboTBl C CHUMBOJBHBIMU (OpMaMu, MpPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEN B BUJIE paBEHCTB U HEpaBEHCTB. AnreOpa npezyiaraet 3¢ GeKTUBHbIE
WHCTPYMEHTBI ISl PELICHUS MPAKTHYECKUX MW ECTECTBEHHO-HAYYHBIX 3ajady,
HaIJISIHO IEMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYECKass JHHUSA «DYHKIMM U TpapuKu» TECHO
NIEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEIOBATEIBHOCTD U3YUEHUS MaTepraia. 3ydeHne CTeneHHoM, ToKa3aTeIbHOM,
Jorapu(pMUYECKOl U TPUTOHOMETPUUECKUX (YHKLHA, UX CBOWCTB U TI'pa(HKOB,
UCIOJIb30BaHUE (DYHKIMI Ui pelieHus 3aiad U3 JPYruxX y4eOHBIX MPEAMETOB U
pearbHOM XU3HH TECHO CBA3AHO KAaK C MATEMaTUYECKUM aHAJIU30M, TaK U C
pelieHreM ypaBHEHUI U HepaBeHCTB. llpu 3TOM Oobllloe BHUMaHUE YIENISeTCs
(bOpMHPOBAaHUIO YMEHUS BbIpaKaTh (hOpMyIaMu 3aBUCUMOCTU MEXIY pPa3IMYHbIMU
BEJIMUYMHAMH, HCCJIEA0BATh IOJYYEHHbIE (PYHKIUU, CTPOUTh UX TIpaduKu.
Marepnai 3Toi coAepKaTeIbHON JMHNN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJIIOIIMX BBIPAXKaTh 3aBUCUMOCTU MEXKIY BEJIMYMHAMU B PA3IUYHOU popMme:
aHAIMTUYECKOW, Tpaduueckoid u cloBecHOW. Ero wu3yueHue crnocoOCTByeT
Pa3BUTHUIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKPETU3aIH, UCIOJIb30BAHUIO aHATOTHH.

CopnepxarenpHass JuHUAA «Havana MareMaTnyeckoro aHalau3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U NPHUKJIAJHBIX 3a]ad,
JOCTYIHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSIBISETCSI BO3MOXHOCTh UCCIIEI0BAaTh U
CTPOUTH rpapuKu PYyHKIUH, ONPEETATh UX HANOOJIbIINE U HAUMEHbIIINE 3HAYEHUS,
BBIYMCIIATH TUIOMAAU QUTyp U OOBEMBI TE€J, HAXOJIUTh CKOPOCTU M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHasl JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH
NOCTPOEHUSI MaTEMaTHYECKUX MOJEJIEH PpEAbHbIX CUTYalHi, HaXOXIACHUS
HAWJIY4lIero pelieHus] B MPUKIAIHBIX, B TOM YHCIIE€ COUMUATIbHO-DKOHOMHYECKHX,
3a/layaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaiu3a CIHOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOrO, (POPMaIbHO-JIOTUYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(bopMHPOBAHNIO YMEHHI PacIiO3HAaBATh MPOSBICHUS 3aKOHOB MaTEMATHKHU B HayKe,
TeXHUKE U HUcKyccTBe. OOydarommecs Y3HAIOT O BBIJAIOUIMXCSA pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ pa3BUTHS MATEMATUKHU KaK HAYKH, U UX aBTOpax.

ConeprkarenpbHO-MEeTOAUYECKas JTUHUSA «MHOXKECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
IIPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MAaT€MAaTHKU M MpeJarator
Haubosee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zesibl MAaTeMaTUKU U €&
IIPWIOKEHUH, OHHM CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE AUCLUIUIMHBI B €IMHOE



uenoe. ITo3atoMy BaXHO AaTh BO3MOKHOCTH IIKOJIBHHKY IMOHMMAaTh TEOPETHUKO-
MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAXKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa u Havajlla MaTeMaTHUYECKOrOo aHANIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBbI MAaTEMaTUYECKOTO  MOJCIMPOBAHUS, KOTOpPhIE€ IPU3BAHbBI
c(opMUPOBATH HABBIKU MMOCTPOCHHS MOJIENICH peaNbHbIX CUTYyaIUil, HCCIEA0BaHNUS
THX MOJEJIed C MOMOIIBIO ammapaTa anreOpbl U MaTeMaTHYeCKOro aHaiu3a u
WHTEPHPETALUU OJIYYSHHBIX pe3yIbTaTOB. Takue 3a1aHusl BIUIETEHbI B KaXKIbIN U3
pa3zienoB MPOorpaMMbl, TOCKOJIbKY BECh MaTepuall Kypca IIMPOKO UCTIOJIb3YeTCs AJis
pelIeHNs] TPUKIAAHBIX 3anad. [Ipu pelieHun peanbHBIX MPAKTUYECKHX 3a7ad
yyaluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000MIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTeabHOCTh MO (OPMUPOBAHUIO HABBIKOB PELICHUS MPUKIATHBIX
3aJlady OpPraHM3yeTCs B MPOIECCe M3YyUEHUS BCEX TeM Kypca «Alredpa u Haudana
MaTEMaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B yueOHOM 1u1aHe Ha M3y4YeHHUE Kypca aareOpbl 1 Hauajl MaTeMaTHYeCKOro aHaIn3a
Ha 0a30BOM ypOBHE OTBOJIUTCA 2 "aca B Henelto B 10 kmacce u 3 yaca B HEJIETIO B
11 kmacce, Bcero 3a Ba roga ooy4yenus — 170 gacos.

COAEPKXAHUE YYEBHOI O KYPCA
10 KITACC

Yucjaa 1 BbIYUCJIEHUA

Panmonanpabie unciia. OOBIKHOBEHHBIC W JICCATHYHBIC JPOOH, IPOIICHTHI,
OCCKOHEUHBIE  TepHOAMYEeCKHe  JIpobu. ApudMeThdeckue  omeparud ¢
paloOHaJIbHBIMU YHCIIAMH, TTPE00pa30BaHMs YUCIOBBIX BhIpakeHul. [Ipumenenune
JIpoOeil U MPOIEHTOB ISl PEIICHUs NMPUKIATHBIX 3a/lad U3 Pa3IMYHbIX OTpacien
3HAHWUU U PEajbHOU KU3HU.

JlecTBUTENbHBIE YHMCJIA. PalMoHabHBIE W WPPAlMOHAJIBHBIC YHCIIA.
Apudmernyeckue omnepanuu C JACHCTBUTCIBHBIMUA ducliaMH. [IpuOmmkEHHBIC
BBIYMCIICHUS, [IPABUJIA OKPYTJICHUS, PUKHUIKA U OLIEHKA PE3YyJIbTaTa BHIYUCIICHUM.

Crenenp ¢ 1ensiM  TokazareneM. CranpgaptHas ¢dopma  3amucu
JNeUCTBUTEILHOTO yucia. Vcnonb3oBanue moaxoxsmiedi  ¢GopMbl  3alllcH
JEVCTBUTEBHBIX YHCEN U1 PELICHUS NPAKTUUYECKUX 3a4a4 W IPEICTABICHHUS
JTAHHBIX.



ApudpmeTnueckuii  KOpeHb ~ HaTypaibHOW  cremeHu.  JleiictBus ¢
apu(PpMETHICCKUMH KOPHSIMH HATYPaJTbHON CTEIICHH.

CuHHYyC, KOCHHYC W TaHI€HC YUCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXKJIECTBEHHBIE TPEOOPA3OBAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPHUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTon
WHTEPBAJIOB.

Pemenue nuensix u 1poOHO-pALIMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne nppaliOHAIBHBIX YPABHEHUN U HEPABEHCTB.

Pelienrie TpUrOHOMETPUYECKUX YPAaBHEHUM.

[IpuMeHEHNE ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMATUYECKUX 3a7a4 U
3aJlay U3 pa3au4HbIX 001acTel HAyKH U PeaIbHOW XKU3HH.

@OyHkuuu U rpadpuku

Oynkums, crnocodbl 3aganus ¢GyHkuuu. ['paduk dynknuu. B3aumHo
oOpaTHbIe (PYHKITUH.

OO6nacth ompeneneHuss 1 MHOXKeCTBO 3HaueHud (yukumu. Hymu ynkium.
[IpomexxyTkH 3HaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CoiicTBa u rpaduK KOpHs N-OW CTEMEHHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUNA YUCIOBOTO apTyMEHTA.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJIaHUs MOCJIEJOBATEILHOCTEH.
MOHOTOHHBIE OCIEN0BATEIBHOCTH.

ApudmeTrnueckast 1 reoMeTprUecKasl mporpeccuu. beckoHeuHo yObIBaromast
reoMmerpuyeckas nporpeccusi. Cymma O0€CKOHEUHO yOBIBAIOIIEH TeOMETpUYECKON
nporpeccur. dopMyna CIOXKHBIX NPOLEHTOB. Vcronb3oBaHuEe mporpeccuu s
pELIEHHUs peAJIbHBIX 33/1a4 ITPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepauud Haj MHOxkecTBamu. Jluarpammel Jilnepa—BenHa.
[IpumMeHeHne TeopeTUKO-MHOXKECTBEHHOIO armapaTta JJis OINWCAaHUS peajbHBIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, JOKA3aTEIbCTBO.

11 KIIACC

Yucaa v BLIYUCJICHUSA



HarypansHabie u niensie yncina. [Ipu3Haku 1e1mMoCTy HEIbIX YHCEIL.

Crenensb ¢ panmoHaIbHBIM NOKa3aTeaeM. CBOICTBA CTEICHHU.

Jlorapudm yucna. JlecaTnyHbie U HaTypajIbHbIC JOTapU(MBI.

YpaBHeHUS U HEPABEHCTBA

[TpeoOpa3oBanHne BbIpaXEHUM, COEPIKALUX JOrapru(pMBbI.

[IpeoOpa3oBanue BBIpRKEHUN, COACPXKAIIMX CTENEHH C palMOHAIbHBIM
ITOKA3aTEIIEM.

[Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IToka3aTenbHbIE yPABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

Cucrembl TMHEWHBIX YpAaBHEHUU. PellleHNEe MPUKIIAIHBIX 3a/1a4 C MOMOIIBIO
CUCTEMBI JIMHEUHBIX YPABHEHUN.

CurcTeMbl M COBOKYITHOCTH PALIMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMATUYECKUX
3a/lay ¥ 3a7a4 U3 pa3InuHbIX 00J1acTEl HAYKU U PEAIbHON KU3HU.

@OyHkuuu U rpadpuku

Oyuknus. [lepuoanueckue Gpynkumu. [ IpoMexyTkn MOHOTOHHOCTH (DYHKIIUU.
Makcumymbl 1 MUHUMYMbI (yHKUMU. HambGosbliee u HauMmeHblllee 3HAUY€HUE
GyHKIIMM Ha TPOMEKYTKE.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[TokazaTenbHas u Jorapupmuueckas GQyHKINU, UX CBOWCTBA U rpaduKH.

Hcnonb3oBanue rpa@ukoB PyHKIUN ISl pEIICHUs YPaBHEHUW W JIMHEWHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS TPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aady U3 JIPYTrUxX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Hayana MaTeMaTH4eCKOro aHajamu3a

HenpepriBabie GpyHKIIMH. MeTo1 THTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBoanass  Qyukiuu. ['eomerpuueckuid ©  (QU3UUECKUN  CMBICTT
MIPOU3BOIHOM.

[IpousBoaHble  dJM€MEHTAapHBIX  QyHKIUH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIENOBAaHUIO (DYHKIIMM HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxxaenue HanOobIIero 1 HauMEHbIIEro 3HayeHus: GyHKIUHA Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM UL HAXOXKAECHUS HAWIIYdIEero pElIeHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IIpoLecca, 3aAaHHOTO
dbopmyoit wiu rpadpuKoMm.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbBIX.



Wuterpan, ero reomeTpuyeckuii W (u3mueckuii cmbica. Beruucienue
uHTerpaina no gpopmyie Herorona—IJleiiOHuma.

INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydebHOrO mpenmera «MaremaTtnka» JODKHO 00€CIeunBaTh
JOCTHKEHHUE Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus CAEAYIOUINX JTUIHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOTpaMMbl y4yeOHOTO MpeaMmeTa
«MareMaTuka» XapakTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YJI€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxAaHCKoro ooOmecTBa (BBIOOPHI, OMNPOCHI MU Mp.), YMEHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

[TatproTHyeCcKOE BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak IaHCKOW UJICHTUUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIICHUEM K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OATHYECKOTO TOBEACHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JAESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOTO OYYIIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKJIFOYash ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM aCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nuecKkoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI MPUMEHSATH MaTeMaTH4YeCKue 3HaHUs B
MHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATAU U



OTIIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM A€ TEIbHOCTHIO.

TpyzoBoe BOCIUTaHUE:!

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM ILIEHHOCTH TPYJOJIIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeaqu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MIPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH.

DKOJOTNYECKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO JKOJOTUUECKON KYyJIbTYpbl, MOHUMAHUEM BIIUSHUS
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUEHTaIlMel Ha MPUMEHEHHE MATEMAaTHUYECKUX 3HAHWU MJId pelieHus 3a7ad B
00J1acTH OKPY>KAIOLIEH Cpe/ibl, INIAHUPOBAHUS ITOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[leHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKdh Kak cdepbl 4eloBEeUeCKOW esATeNbHOCTU, JTaroB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUs IMBUIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEAOBATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanrvbnvie  nosmasamenvhvle  Oelicmsus, — 00eCnevuU8arom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoeHue
Memooo8  NO3HAHUS — OKpYXHCAlowe20  Mupa,  NpuMeHenue  J102U4ecKux,
UCC1e008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueti).

ba3oBbie Iorn4ecKue NeUCTBHUS:

e BBIBIISITh U XapaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH
OTIpENICICHUs]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK



KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATH  CYXKJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIE, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTUBOpeuHsi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPXKICHHSIX;
npejiaraTe KpUTEPUU AJIs BBISBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA;
JIeNaTh BBIBOJABI C MCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 pernieHus ydyeOHOW 3ajaur (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOAAIUNA C Y4ETOM
CaMOCTOATENbHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrIe ucciienoBarenbCcKue IEUCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUUE, MpodIeMy,
yCTaHaBJIMBaTh MCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEeHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4EeCKOIro
O0OBEKTa, SBJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTAMH, SBJICHUSIMH, POIIECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IEHUS U BHIBOJBI 110 pE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TMpoOliecca, a TAaKXKe BbIJBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBJIATH J1e(UIUTHI MH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PELLICHUS 3a/1a4u;

BbIOMpaTh ~ MHPOpPMALUI0 W3  MCTOYHMKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH UHPOPMAIHIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,

CTPYKTYpUPOBaTh MHGOPMAIUIO, TIPEACTABIATh €€ B Pa3InYHbIX Qopmax,
WTIOCTPUPOBATH IpauuecKH;



2)

OLICHUBATH HaJEXKHOCTD uH(pOpMaIuu 110 CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYUATOUWUXCSL.
OO0uieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJECHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh IOSICHEHUS II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTaT;

B X0/ 00CYKIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
poO0JIeMBbI, pelIaeMoOi 3a/1a4M, BHICKa3bIBaTh UEH, HALIEJICHHBIE HA MIOUCK
pelIeHus; COMOCTaBIIATh CBOM CYXICHHS C CYXACHUSAMHU JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXKUBaTh Pa3Myle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATEIBLHO BEIOMPATH (POPMAT BHICTYIUICHUS
C YYETOM 3aJa4 MPE3CHTALNH U OCOOCHHOCTEN ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBHIYaTbHOM
paboTHl TpU penieHUH YYeOHBIX 3a/ad; MPUHUMATH I1€Jh COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3aIMI0 COBMECTHOM  paboThI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIaTh MpOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYkKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC); BBIMOJIHATH CBOIO YacTh pPabOThI U
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) Yuusepcanvuvie pecyiamuesnsle oeticmausi, obecneuusarom opmuposarue

CMBLCIIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzanus:

COCTABJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4H, BHIOMPATH CIIOCOO PEIICHHUS C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJa/JIeTh HAaBBIKAMHM TIO3HABATENbHOM pediiekcuu Kak OCO3HaHUs
COBEPLIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIaJIETh CIIOCOOAMM CaMONPOBEPKHU, CAMOKOHTPOJIS IIPpOLiecca U pe3ysibTara
peLIeHNs] MaTEMaTUIECKOM 3a1a4u;



e TPEABHUAECTH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3a/1a4H,
BHOCHUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEM;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa 1M U YCJIOBHSIM, OOBSICHITH
[IPUYMHBl TOCTHXKEHUSI WIM HEJOCTHKECHUS PEe3yJIbTAaTOB JIEATEIIbHOCTH,
HaXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne yueOHOTO Kypca «Anredpa v Hadajga MaTEMaTHICCKOTO aHAIH3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUs JOJDKHO O0ECIEeUMBATH JOCTHUKEHUE
CJIEIYIOUTUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KJIACC

Yucsia ¥ BbIYMCICHUS

OnepupoBaTh MNOHATUSAMM: PALUOHAIBHOE M JCHUCTBUTENBHOE YHUCIO,
OOBIKHOBEHHA U JIECATUYHAS IPOOb, MPOLIEHTHI.

Bemonusate  apudmernyeckue — omepauud € palUMOHAIBHBIMU U
JNEWCTBUTEIBLHBIMU YUCIIAMU.

BoInonHATh TPUOIMAKEHHBIE BBIYUCIEHUS, UCTIOIb3YS MPaBUa OKPYTJICHUS,
JIeNaTh MMPUKUAKY U OLICHKY PE3YIbTaTa BHIYMCICHUMN.

OnepupoBaTh MOHATUSAMHU: CTENEHb C LEJBIM IOKAa3aTejieM; CTaHAapTHAs
dopma 3amMcu JEHCTBUTENIIBHOTO 4MCIA, KOPEHb HaTypalbHOM CTENECHH;
UCITI0JIB30BaTh MOAXOAAUIYIO (hOpMY 3alKMCU NEUCTBUTENBHBIX YUCEN JJIS PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBarh MOHATUSMU: CHHYC, KOCHHYC M TaHI€HC MTPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIMCh MTPOU3BOJIBHOTO yIiia yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIINN.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHUSIMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; LEJOE,
palrOHAIIBHOE, UPPALMOHAIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;

BoinonHaTh npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUNH M peliaTh
TPUTOHOMETPUYECKNE YPABHEHMUS.

BeimonHaTe npeoOpa3oBaHUs LEIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIPAXEHNH U PEIIaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAJIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

IIpuMeHATh YypaBHEHUSA U HEPABEHCTBA I PEIICHUA MATEMAaTUUECKUX 3a7a4
W 3aJ1a4 U3 pa3IMYHbIX 001acTell HAyKU U PeaJIbHOM KU3HU.



MognenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIPDAXKECHNUs, YPABHCHMs, HEPABEHCTBA II0 YCIOBHIO 33Ja4d, HCCIENOBATh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMU: (PYHKIUS, CIIOCOOBI 3aaHusi (QyHKIMH, 00JIacTh
OTpEe/IeNICHUs] ¥ MHOXECTBO 3HayeHWi (yHKuuu, rpaduk (QyHKIHUU, B3aUMHO
oOpaTHble PYHKIINU.

OnepupoBaTh NOHATUSAMU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIU (QYHKIIHH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonp3oBatek rpaduku GyHKUUN A5 peLICHUS] YpaBHEHUI.

Crpouth M unTaTh TpauKu JUHEHHON (PYHKIMU, KBAAPATUYHON (DyHKIIMH,
CTENEHHOW (PYHKIMU C LIEJIBIM TOKA3aTEeIEM.

Hcnone3oBath rpaduku (QyHKUMA JUIS HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEN NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
YKU3HH; BBIpaxaTh (OpMyIaMu 3aBUCUMOCTH MEX]ly BETUUHMHAMM.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

OnepupoBaTh MOHATUSAMHU: IOCJIENIOBATEIBHOCTh, apudMeTHuecKkas M
reOMETPUYECKAst IPOIPECCUH.

OmnepupoBaTh NOHATUSAMH: OECKOHEUHO YyObIBaollas TeoMeTpudecKas
nporpeccusi, cyMMa 0€CKOHEYHO yOBIBAOUIEH reOMETPUUECKOM MPOTPECCUH.

3aiaBaTh NOCIEA0BATENIBHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA IOCIEI0BATEIBHOCTEN U MPOTPECCUN IS PEILIEHUS
peanbpHbIX 3a7a4 IPUKIAIHOTIO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, ONIEPALIMU HAJ MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN AIIapaT I ONMCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, IPHU PEIICHNUH 33]a4 U3 IPYTHX yYEOHBIX MTPEIMETOB.

OnepupoBaTth  MOHATUSMH: OIIpENEIICHHUE, TeopeMa, CJIEICTBUE,
JI0Ka3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BBIYUCTICHUSA

OnepupoBaTh MOHATUSAMH: HATypaJbHOE, LEJIO0E€ YHCIO; HCIOJIb30BaTh
IIPU3HAKK JIEJIMMOCTH LIENBIX YUCEIl, PA3JIOKEHUE YMCIIA HA NMPOCTHIE MHOKUTEIN
JUISL PELIEHUS 3a/1a4.

OnepupoBaTh NOHATUEM: CTEIIEHb C PALIMOHAIBHBIM IIOKA3aTEIIEM.

OmnepupoBaTh NOHATHUAMHU: JIOrapupM uuciaa, AECCITUUHBIE U HATypajlbHbIE
Jorapu@mel.

YpaBHeHMS U HEpaBeHCTBA



[IpumensaTs cBoicTBa CTemeHM il MpeoOpa3oBaHUS  BBIPAKEHUM;
ONEPUPOBATH MOHATUSAMM: IOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pPEIIaTh
OCHOBHBIE THIIBI IOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BemonHaTe npeoOpa3oBaHMsl BBIPAKEHUHM, COAEpXKAIUX JOrapu(Mmbl;
ONEPUPOBATh MOHATUSAMU: JIOTApU(PMHUUECKOE YpaBHEHUE U HEPABEHCTBO; peLIaTh
OCHOBHBIE TUIIBI JOTapU(MUYECKUX YPAaBHEHHUI U HEPABEHCTB.

HaxoauTe pemenus mpocTENINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATHAMU: CHCTEMA JIMHEWHBIX YPABHEHUN MU €€ DPEILCHHE;
UCIIOJIB30BATh CUCTEMY JIMHEWHBIX YPABHEHUN ULl pELICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp pelreHus NpoCTEHIINX CUCTEM U COBOKYITHOCTEH panMOHaIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKE aireOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBMIO 3a/auH,
UCCJIEI0BATh TIOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM allapara ajareopsl.

@OyHkuuu U rpadpuku

OnepupoBaTh MOHATUAMH: [epuoANYEcKas  (QYHKLUMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKIMH, TOYKM OJKCTpeMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HAueHHUs (QYHKIUM Ha TPOMEXKYTKE; MCIONb30BaTh HUX s
UCCIen0BaHus (PYHKIUH, 3aJJaHHON rpaduKoM.

OnepupoBath MOHATUAMM: TpadUKU NOKA3ATEIbHOH, JorapupmMuieckoil u
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
UCIIOJIb30BaTh ISl PELICHUS] YPABHEHUA U HEPABEHCTB.

N300pakaTh HA KOOPAMHATHOM TUIOCKOCTH TpaUKH JIMHEHHBIX YPaBHEHUN U
WCIIOJIB30BaTh UX I PELIECHUs CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnons3oBath rpadukd (QyHKIME IS  UCCIEIOBAaHMUS IPOIECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIMH.

Hayaja MaTeMaTH4eCKOro aHaJIu3a

OmneprpoBaTh MOHATUSMU: HEMpepbIBHAs (YHKIUS; MPOU3BOIHAS (DYHKIUY;
UCITIOJIb30BaTh FTEOMETPUUYECKUIA M (PU3UUECKHUI CMBICI POU3BOJHON JIs1 pelIeHUs
3ajay.

HaxonuTth npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIIUH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHIA.

Hcnonp30BaTh MPOU3BOIHYIO IJISl UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSThH PE3YJIbTATHI UCCIIEI0BAHUS K TOCTPOCHUIO IpaUKOB.

Hcronb30BaTh MPOU3BOAHYIO Ul HAXOXKICHHUS HAWIYyYIIEro PpELIEHUs B
IIPUKIIAJIHBIX, B TOM YHCJIE COUHAIBHO-3KOHOMUYECKHX, 3a1a9aX.

OnepupoBaTh MOHATHUSIMHU: TMEpPBOOOpa3Has M  MHTErpaj; IOHUMATh
reOMEeTPUUECKUN U PU3NYECKUI CMBICT UHTErpaa.



HaxoauTh nepBooOpa3HbIe 2JIeMEHTapHBIX (YHKITHI; BRIYUCIISATH HHTETPAIT IO
dbopmyne Herorona—JleitOnuia.

Pemarpe npukiagHple 3aJaqd, B TOM YHUCIIC COIHAIBHO-DKOHOMHUYECKOTO H
(u3nIeCcKOro xapakrepa, CpeJCTBaMUA MaTEMaTHUYECKOTO aHAJIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnbsie IIpakrnyeckue
n/n NporpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
MHOXeCTBa PallMOHAILHBIX
1 eHCTBUTEIBHBIX YHCell. ParimonaabHbIe 14 1 bubmorexa LOK
& - ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6 bubmmoreka [JOK
rokasaTelieM https://m.edsoo.ru/1568aba3
3 ApudpmeTnueckuii KOpeHb N—OW CTENEeHH. 18 1 bubmmnoreka [HOK
HppauunoHanbHble ypaBHEHNS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
dopmynsl
4 T le“OI};OMeT nu. TpUroHoMeTpUIECKHE 22 1 bubmorexa LHOK
P PHLIP P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 IlocnegoBaTenbHOCTH U IPOrPECCUU 5 bubmorexa [JOK
s porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 3 1 bubnunorexa LIOK
3HAHHUH https://m.edsoo0.ru/1568aba3
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
CreneHs ¢ paluOHATBHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pyHkuus. [lokazarenbHbie 12 1 bubmorexa HOK
YHICHHA. https://m.edsoo.ru/f11c4afd
YpaBHCHHS U HEPABCHCTBA
Jlorapudmudeckast pyHKIHS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaBIfIleHI/I}I u 12 bubmmorexa [IOK
p P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
Tpuronomerpudeckue KIIMH U UX
3 rpaq)HKH TTI:IFOHOMe q)IZII{{ecIIiHe 9 1 brbmmorexa LTOK
P P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. bubmuoreka [JOK
4 [IpousBoaHas. [Ipumenenne Mpon3BOgHON 24 1 https://m.edsoo.ru/fL1cdafd
bubmmoreka IIOK
> Hiterpart it ero mpiMeneris o https://m.edsoo.ru/f11c4afd
but6mmorexa [IOK
6 i 12 1
Cuctemb ypasHeHHil https://m.edsoo.ru/f11c4afd
7 HarypanbHbie u 11enbie yncia 6 bubmmorexa [JOK
yp H https://m.edsoo.ru/f11c4afd
IToBTOpenue, 00001IEHNE, CUCTEMATH3AIS bubmuoreka [JOK
8 - 18 2
3HAHUU https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KJTACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3YJIbTAThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMBbl CpeHero o01ero 00pa3oBaHust
pe3yJabTara
1 Yucna u BBIYUCICHUSA
11 OnepupoBaTh HOHATUSAMM: PALMOHATIBHOE U JIEHCTBUTEIBHOE 4YHCIIO,
' OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI
12 BeimonuATe  apudmernyeckue omnepanMM € PalUOHAIbHBIMU U
' JENCTBUTENIbHBIMH YUCIIAMU
13 BomonHaTe npuOnnKEHHBIE  BBIYMCIECHHUS, MCHOJIb3Ys IpaBUia
' OKpYIJIEHU, IeJaTh IPUKUIKY U OLICHKY PE€3YJIbTaTa BEIUYMCIICHUN
OnepupoBaTh NOHATHUAMU: CTEIIEHB C LIETIBIM I10KA3aTeIEM, CTaHIapTHAS
14 ¢dopMa 3anucu 1eHCTBUTEIBHOIO Yncia, KOPEHb HaTypaJIbHOM CTENEHU;
' UCIOJIb30BaTh NOIXOAAIIYI0 (POpMY 3aIIMCH IeHCTBUTENBHBIX YUCEI JUIS
pelIeHns MPaKTUYECKUX 3aad U MPECTaBICHUs JaHHBIX
OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJBHOTO
1.5 yIJa; WCMHOJb30BaTh 3alUCh IPOM3BOJILHOTO yIJia dYepe3 oOpaTHbIE
TpUTOHOMETpHUEcKHe (PyHKINU
2 VYpaBHeHUS 1 HEpaBEeHCTBA
OnepupoBaTb NOHATUSAMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
2.1 1enoe, palurdoHallbHOE, HppallMOHAIbHOE YypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPaBHEHUE
59 BeimonuATe npeoOpa3zoBaHus TPUTOHOMETPHUYECKUX BBIPAKEHUH U
' peliaTh TPUTOHOMETPUYECKUE YPaBHEHUS
BeinonsaTe npeoOpa3oBaHus LEJIBIX, panoHaAIbHBIX u
2.3 UppalMOHATILHBIX BBIPAKEHUI W pellaTb OCHOBHBIE THIIBI LEJNbIX,
paLMOHATIBHBIX U UPPALMOHAIBHBIX YPABHEHUH U HEPABEHCTB




IIpuMeHATH ypaBHEHUS U HEPABEHCTBA IS PELICHUS] MATEMATUYECKUX

24 3ajia4 M 3a/1a4 U3 Pa3IM4HbIX 00JIacTel HAyKU U pealbHON )KU3HU
MogenupoBaTh pealbHble CUTyallUHd Ha sI3bIKE alreOpbl, COCTABIATh
”5 BBIDQ)KEHUS, ypaBHEHMS, HEPABEHCTBA IO YCJIOBHUIO  3ajayW,
' UCCIIEIOBaTh IIOCTPOEHHbIE MOJEIM C HCIOJIb30BAaHHMEM armapara
anreOpbl
3 @OyHkmn U rpaduku
OnepupoBaTh MOHATUSAMH: (YHKIHS, CIOCOOBI 3amaHus (YHKIUH,
3.1 o0nacTh ompeAeNneHuss U MHOXKECTBO 3HaueHU (QyHKIuU, rpaduk
(GyHKIMH, B3aUMHO 0OpaTHbIE (PYHKIIMU
3. OnepupoBaTh MOHATHAMHU: YETHOCTH M HEYETHOCTH (DYHKIMH, HYJIH
' (GyHKLNH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduky QyHKIHA 1151 peLICHUs] ypaBHEHUH
34 Crpouth W uHWTaTh TpPaQUKH JWHEHHONH (YHKIWH, KBAJAPATHUYHON
' (byHKLNY, CTENEeHHON (QYHKIMHU C LIETIbIM 0Ka3aTesieM
Hcnonb3oBate rpadpukn (QyHKIUA A7 UCCIEI0BaHMS MPOLIECCOB U
35 3aBUCUMOCTEH MPH PEIIeHUH 3a/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
' pearbHOM JKU3HHU, BbIpaXaTh (QOPMYJIaMH 3aBHCHUMOCTH MEXAY
BEJIIMYMHAMU
4 Havana marematndeckoro ananusa
41 OnepupoBaTh MOHATUSMH: TIOCIEAOBATEILHOCT, apu(pMeTHdecKas U
' reoMeTpHuecKasi IPOorpeccuu
OnepupoBaTh MOHATHSIMHU: OECKOHEYHO YOBIBAIOIIAsi T€OMETpHUYECKast
4.2 nporpeccusi, cymMma OECKOHEYHO YOBIBaIOLIeH I'eOMETPHYECKOil
IPOTPECCUU
4.3 3amaBaTh MOCIEIOBATEIHHOCTH PA3IMYHBIMH CIIOCOOaMHU
v Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEN M MPOrPECCU IS
' peleHHs peabHbIX 3aj]au MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JOruKa
5.1 OnepupoBaTh NOHITUSAMU: MHOXKECTBO, ONIEpaIlui HaJ MHOKECTBaAaMHU
Mcnonb30BaTh TEOPETHKO-MHOXKECTBEHHBIN amnmapar Ajis ONHCaHUs
5.2 peasbHBIX TPOLIECCOB M SBJICHUM, NMPU pEIICHUH 3a7ad U3 JPYTHX

y4eOHBIX TIPEIMETOB




OnepupoBaThb MNOHSATUSIMU: OINpEICIICHHE, Teopema, CIEJICTBHE,

5.3
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepsAeMoro .
o0pa3oBaTe/IbHON MPOrPaMMBbI CpeHero o01ero o0pasoBanus
pe3yjabrara
1 Yucna 1 BIYUCICHUS
OnepupoBarh NOHATUSMU: HATYpaJIbHOE, LIEJI0€ YHUCIIO; UCIIOIb30BAThH
11 MPU3HAKU JEIUMOCTH LEJbIX YHCEI, PA3JIOKECHHE YHCIIA HA MPOCTHIE
MHOXUTENH JIs1 PEIICHUS 3aa4
1.2 OnepupoBaTh NOHIATHEM: CTENIEHb C PALIMOHAJIBHBIM I10KA3aTeIeM
13 OnepupoBarh MOHATUSMU: Jorapudm Uucia, JECATHYHBIE W
' HaTypaJbHBIE JIOTAPU(MBI
2 VYpaBHeHMS U HEPABEHCTBA
[IpuMeHATh CBOWMCTBA CTENMEHW Il TPeoOpa3oBaHUs BBIPAKCHUH,
2.1 ONEPUPOBATh MOHATUAMU: IOKA3ATEIbHOEC YPABHEHUE U HEPABEHCTBO;
peniaTb OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoinonHsATe npeoOpa3zoBaHus BBIpAKEHUHN, COAEpIKALUX JorapudMsl;
25 ONEepUpOBATh  MOHATHUSAMHU:  Jlorapu(MUYECKOe  ypaBHEHHE U
' HEPaBEHCTBO; pelaTh OCHOBHBIE THUIIbI JIOTApU(PMUUIECKUX YpaBHEHUH U
HEPABEHCTB
2.3 HaxonuTts pemenust mpocTeNInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBarh MNOHATHAMHM: CUCTEMA JIMHEMHBIX YpaBHEHHH M €€
2.4 pelIeHue; UCII0Ib30BaATh CUCTEMY JIMHEMHBIX YPABHEHUN NI pELICHUS
MIPAaKTUYECKUX 3a/1a4
25 Haxomute pemieHHss DpPOCTEWIINX CHCTEM M COBOKYINHOCTEM
' palMOHANBHBIX YPABHEHUI U HEPABEHCTB
MonaenupoBaTh peallbHbIe CUTYAIlMH Ha S3bIKE anreOpbl, COCTABISATH
26 BBIPA)XCHUSI, YPABHEHM I, HEPABEHCTBA U CUCTEMBI 10 YCIIOBUIO 3a/1a4H,
' HCCIEA0BaTh IIOCTPOCHHBIE MOJENM C HCIOJIb30BAHMEM alapara
anreOpsl
3 OyHK1IMU U TpaduKku




OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, TNPOMEKYTKU

MOHOTOHHOCTH (DYHKIIH, TOUKH SKCTpeMyMma (YHKIMH, HAuOOJbIlee U

3 HavMeHblIee 3HaueHHUs (PYHKIIUH Ha TPOMEXKYTKE; UCTIOJIb30BATh UX JUIS
uccienoBaHus (PyHKLIUH, 331aHHOH rpadKoM
OnepupoBaTh NOHATUAMU: I'paUKU OKA3ATENBHOM, JorapuMuIecKon
3.2 U TPUTOHOMETPUYECKUX (DYHKLHMH; M300pakaTh MX HAa KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BATH JJISl PEILICHUS] YDABHEHUN U HEPABEHCTB
N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaUKU JIMHEHHBIX
3.3 YPaBHEHUN U MCIONB30BATh MX JUISl PELIEHUS CUCTEMbl JIMHEHHBIX
ypaBHEHUH
34 Hcnonb3oBare rpaduku (GyHKUMN A8 UCCIEIOBaHMS IPOLECCOB U
' 3aBHCUMOCTEH 13 JPYruX y4eOHBIX TUCIHUILTINH
4 Hauana maremaTndeckoro anaiamnsa
OmnepupoBaTh MOHATUAMU: HeNpepbiBHAas (QYHKLIUSA, TPOU3BOJIHASA
4.1 (GyHKIWW; HCIONB30BATh TEOMETPUYECKHA M (U3NYECKUHA CMBICTT
IIPOU3BOIHON Ul PEIIECHUS 3aa4
4 HaxoauTe nOpoM3BOJIHBIE 3JIEMEHTAPHBIX  (DYHKIHMHA, BBIYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKIIUH
Hcnonws3oBath TPOU3BOAHYIO JUIsl HCCAeAoBaHUS (YHKIMA Ha
4.3 MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATD PE3YJIbTAThl UCCIEIOBaHU
K TIOCTPOCHHIO TpahrKoOB
4 Hcnonb30BaTh TPOM3BOAHYIO Ui HAXOXKACHUSI HAWTYUILEro PEeLIeHUs
' B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKUX, 3a1a4ax
A5 OmnepupoBaTh MOHATHAMHU: IEpPBOOOpa3Has M HMHTErpayl; MOHUMATh
' reoMeTpUUYecKuil U GU3NYECKUI CMBICI HHTErpaia
46 Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (YHKUUH, BBIYUCIATH
' uHTerpain no gopmysne Hetotona — Jleitbuuia
47 Pemars npukiiagHbie 3a1a4u, B TOM YHCIIE COLIMATIbHO-3KOHOMHYECKOT O

n (I)I/ISI/I‘{CCKOFO XapaxkTepa, CpeaACTBaAMU MAaTEMATUYICCKOTO aHAJIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

Koxn
1 Yucna ¥ BBIYUCIICHUS
Pammonanbhbple uyucia. OOBIKHOBEHHbIE M JECATHYHBIE JpOOH, IPOLIEHTHI,
OeCKOHEUHBIE  TEPUOAMYECKHE  Ipodu. ApudMeTHyecKHe Omnepanmud ¢
11 palMoHaIbHBIMU YUCIIAMH, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUH. [Ipumenenue
Npo0eil ¥ MPOLIEHTOB Ul PELICHUs NPUKIAIHBIX 3a7ad U3 pa3IMyHbIX OTpacieit
3HAHUM U peaIbHOM JKU3HU
HelictButenpHple  4yuciaa.  PanuMoHanbHbIE M MPpPALMOHAIBHBIE  4YHCIA.
1.2 Apudmernueckue omnepanuu C JICHCTBUTENBHBIMU uHciaamu. [lpuGmmxEnnbie
BBIYHCIICHMS], IPAaBUJIa OKPYIJICHNUS, IPUKKJIKA U OLIEHKA Pe3yJIbTaTa BbIUM CICHUM
Crenenb c 1enslM nokasareneMm. CranaapTHas Gopma 3amucu JIeHCTBUTENBHOTO
13 yucna. Mcnonp3oBaHnne noaxosmiend GopMbl 3arucu 1eHCTBUTENbHBIX YHCEN JUIs
pelIeHns MPAaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHBIX
14 Apudmernueckuit KopeHb HaTypanbHO creneHu. [leiicTBus ¢ apupmeTndeckumu
' KOPHSIMHU HAaTypajIbHOU CTEIIEHU
15 CuHyC, KOCHMHYC W TaHI€HC 4YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI'€HC YHACIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPABEHCTBA
2.1 ToxnaecTBa U TOXKIECTBEHHbIE TPe0Opa30BaHUS
59 [Ipeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHMUIA. OcHOBHBIE
' TPUTOHOMETpHUYECKUE (POPMYIIBI
23 VYpaBHeHue, KopeHb ypaBHeHMs. HepaBeHCTBO, pelieHue HepaBeHCTBa. MeTon
' MHTEPBAJIOB
2.4 Pemienue nenbix U IpoOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPAaBEHCTB
2.5 PelreHne nppanoOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN
57 IIpumeHeHNEe ypaBHEHUI M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKHMX 3313y U

3a/1a4y U3 pa3InYHbIX 00JIaCTEH HAYKW U PEATbHON KU3HU




3 OyHKIUH U TpapuKH
31 Oynkius, cnocods! 3amanus pyaknun. ['paduk ¢ynkuuu. B3ammuHo oOpaTHBIE
' byHKIHH
3.9 OO6nacTh ompeneiaeHuss U MHOXeCTBO 3HaueHWi GyHkuuu. Hynu QyHkuuu.
' [TpomexyTKH 3HAKONMOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 Crenennas ¢yHKUMS C HaTypaJbHBIM M LEJBIM TOKaszareneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
' YKCJIOBOT'O apryMeHTa
4 Havana maremaTnueckoro anaiansa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MIOCJIE0BATEIBHOCTH
Apudmernueckass W TreoMeTpHUecKas mporpeccud. beckoHeyHO yObIBaromias
42 reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO YOBIBAIOIIEH Te€OMETPUUYECKOM
' nporpeccuu. @opMyiia CIOKHBIX IPOLEHTOB. Vcrnonb3oBaHUE MPOrpeccUuu JUIst
pelIeHus pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoXecTBa U JIOTHUKA
MHoXxecTBO, omnepauuu HajJ MHOXecTBaMu. J[luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHrne TeOpPEeTUKO-MHOKECTBEHHOTO arfapara JJis OMUCAaHUs PEeabHBIX
MIPOLIECCOB U ABIICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, T0KA3aTEILCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
1.1 Harypanbnbie u nensie yncna. [IpusHaku Je1MMoCTH HETbIX YUCel
1.2 Creness ¢ paoHaNbHBIM ITOKa3aTeraeM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. [lecaTuunbie U HaTYpaJIbHbBIE JTOTapUPMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobGpazoBanme BeIpaXEHUH, COIEPKAIINX JOTAPUPMBbI
25 [Ipeo6pa3oBanHue BbIpaxeHUil, CoAEpKAIIUX CTENIEHHU C pallMOHAIbLHBIM
' II0Ka3aTesIeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

2.4 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHeHUM. PellleHne NPUKIAAHBIX 3a/a4 C MOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHATIbHBIX YPaBHEHU U HEPABEHCTB
28 IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKHX
' 3a/1a4 U 3a]1a4 U3 pa3IU4HbIX 00JacTeil HayKu U pealibHOM JKU3HU
3 OyHKIMH U TpaduKu
Oyukuus. [lepuoanueckue ¢yHkiuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIUU.
3.1 MaxkcumymMbl 1 MUHHUMYMBI QyHKIMU. HanOospliee W HauMeHbIee 3HAYCHHE
(GYHKIIUN Ha IPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpa@uKu
3.3 [TokazarenbHas u norapudmuueckas GyHKINUU, UX CBOMCTBA U TpaduKH
3.4 Hcnonp3oBanue rpadkoB QYHKITUH IS pelIeHUs YpaBHEHUH 1 IMHEHHBIX CUCTEM
UcnonwszoBanne rpadukoB (QyHKIUN I WCCIACAOBAHHUS TPOLECCOB U
3.5 3aBHCUMOCTEH, KOTOpbhIE BO3HUKAIOT IPHU PEIICHUH 3aJad U3 JAPYIHX Y4eOHBIX
IIPEAMETOB U pPEaIbHOMN KU3HU
4 Havana marematnueckoro ananusa
4.1 HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /IJIs1 pELICHHS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pyHkuu. ['eomerpuueckuii U GU3NYECKUN CMBICT MPOU3BOAHON
43 [Ipon3BonHbie 3neMeHTapHBIX (QYHKIMNA. DOpMyJIbl HAXOXAECHHUS MPOU3BOJHON
' CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN
[IpumeneHne npou3BOAHON K HcCCleNOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxieHrne HanOobIIero 1 HauMeHbIero 3Ha4eHus pyHKIuu Ha
OTpe3Ke
[Ipumenenne mNpPOU3BOJHOM IS HAXOXKIEHUS HAWIYYIIEro pelIeHUs B
4.5 NPUKJIAJHBIX 3ajadax, JJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit min rpagukom
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
A7 HHuTerpait, ero reomeTpuueckuii 1 GuU3MUECKUil CMBICI. BhIauciienre naTerpaia mo

¢dopmyne Hetotona — JleitOnuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMmeHue (GpopMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, TeopeMma, CIIEJICTBUE, CBOWMCTBO, MPH3HAK, JI0OKA3aTEIbCTBO,
PaBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMEHSATH UX; YMEHHE
dbopMyIHpoBaTh 00paTHOE © TMPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
NIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTHUYECKON MHYKIIUU; TPOBOIUTH JIOKA3aTEeIbHBIC PACCYKIACHUS
npu pCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHUil; yMEHHE ONepUpOBaTh MOHATUSIMH: MHOXECTBO,
IIOAMHOKECTBO, OI€palMy HaJ MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BaATh
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUH U npu pCIICHUHU 3a/1a4, B TOM 4YHUCJIC U3 APYTHUX
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH OHATUAMU: Tpad, CBA3HBII
rpad, nepeBo, LHKJI, Tpad HA IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIONIB30BaTh rpadbl MpH

pelieHnu 3a1a4

YMeHne onepupoBaTh MOHATHSIMU: HaTYpPaJIbHOE YHUCIIO, IIEJI0€ YHCIIO,
CTEIEHb C LEJIBIM II0Ka3aTeleM, KOPEHb HATypaIbHOM CTEIIEHH, CTEIICHb
C palMOHAJIBHBIM  IIOKAa3aTejleM, CTENEeHb C JIEWCTBUTEIBHBIM
moKaszaTejeM, JIorapuM 4ucia, CHHYC, KOCHMHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YKCJIA, OCTATOK [0 MOAYJII0, PalMOHAIBHOE YHUCIIO,
WPPALMOHAIBHOE  YHMCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEN;, YMEHHME HCIOJIb30BaTh
MPU3HAKY JETMMOCTH, HAUMEHbIINH OOIIMIA AEIUTENb U HaMEHbIIIee
of1iee KpaTHOE, aArOpUT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3MIUOHHBIMA CUCTEMaMH CYHUCIICHHS; YMEHHE
BBIMOJIHATH BBIYMCIICHUE 3HAUYEHUI U MpeoOpa3oBaHUs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX




BBIpQ)KEHUH; YMEHHE ONEpUpPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ IPOTPeccHs,  TEeOMETPUYECKas  MPOTPECCHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpudecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCIEJOBAaTEIbHOCTH, B TOM YHCIE C IIOMOIIBIO
PeKyppeHTHBIX  (OpMyJd;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEHT KOMILJIEKCHOTO 4Hcia, popMa 3aliCH KOMIUIEKCHBIX YHCET
(reomerpuyeckasi, TPUTOHOMETpHUYECKass M aiureOpanyeckas); yMeTh
MPOU3BOIUTH APUPMETUIECCKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  MPUMEPHl  UCIIOJIIB30BAHUS ~ KOMIUIEKCHBIX — YHCEI
ONEpUpPOBaTh IMOHATUAMU: MaTpuua 2X2 u 3%3, ompenenurenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUAMU: pallMOHAIbHBIEC, UPPALMOHAIILHEIE,
MoKa3aTeJIbHbIe, CTENICHHBIC, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBbl, yMEHHUE OIEPUPOBATH
MOHATHUSIMU: TOXXKJECTBO, TOKJIECTBEHHOE TPpeoOpa3oBaHue, ypaBHEHHE,
HEPABEHCTBO, CUCTEMa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJILHOCTD
YPaBHEHUW, HEPABEHCTB M CHUCTEM; YyMEHHE pelaTh ypaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHUsl, HEPABEHCTBA W CHUCTEMBI C I1apaMeTpPOM; IPUMEHSATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS PEIICHUS MATEMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMenue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOMYHOCTD (DYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIMU, MOHOTOHHOCTb
(GyHKIUH, SKCTpEMYM (YHKIMH, HauOoIblllee U HaUMEHbIIIee 3HAUCHUS
(GYHKIMHM Ha TPOMEXKYTKE, HEmpepbiBHAs (DYHKIMS, aACHMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAs (YHKIUH,
reoMeTpHUECKUil 1 (pU3MUECKHI CMBICI TPOU3BOAHOM, TepBooOpa3Has,
onpeAeNéHHbI HMHTErpajl; YMEHUE HaxOJIUTh AaCHUMITOTHI rpadukxa
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOJAHBIE CYMMBI, POM3BEACHUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIIHMH, HAXOUTh ypaBHEHUE KacaTelbHOMN
K TpaduKy GyHKIHU; YMEHHE HAaXOIUTh MPOU3BOIHBIEC JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJIb30BATh INPOU3BOJHYIO Ul MCCIENOBAaHUS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpaUKd MHOTOWIEHOB C MCIIOJIB30BAaHUEM ammapara

MAaTCMaTUUCCKOT O aHAJIN3a; IPUMCHATD IMIPOU3BOAHYIO JJISI HAXOXKIACHUS




HaWJIy4dllero pELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 0OBEMBI
(Guryp ¢ HOMOIIBI0 HHTErpaJia; MPUBOIUTH TPUMEPHI MATEMATHIECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaThb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMA, KOMIO3ULUS QYHKIMNA, TUHEHHas (YHKIUS, KBaJpaTHIHAS
byHKUMSA, — panMoHadbHas — (QYHKOMS, — CTeNeHHas  (YHKIHS,
TPUTOHOMETpHUYECKHEe (DYHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKUMHU, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUM; yMeHHUe
CTpOUTH TpadUKN U3yYEHHBIX (DYHKIHMA, BBIOIHATH PpeoOpa3oBaHus
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Tpa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33/1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hOpMyJamMH 3aBHCUMOCTH
MEXy BEIMYMHAMU; UCTIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHus ypaBHEHUH, HEpaBEHCTB U 3aJa4 ¢ IapaMeTpaMu; U300paxarhb
Ha KOOpPJAWMHATHOM INTOCKOCTM MHOXECTBA PpEIICHUH ypaBHEHM,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABU)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA M UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATh MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIe CUTYyallUd HA S3BbIKE MATEMATUKH; COCTABIIATH BBIPAXKECHUS,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI [0 YCIOBUIO 3a/1ayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIB30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMHU: CpefaHee apudMeTHYecKoe,
MeqraHa, HanOoJIblllee ¥ HaWMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; yMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh MH(OpMAIKIO, TPEACTABICHHYI0 B Ta0iMIax, Ha
auarpammax, rpagukax, OTpa)xaronlyro CBOMCTBA pealbHBIX MPOLIECCOB
W SIBJICHHWH; TPEACTaBIATh HWH(POPMAIMIO C TOMOIIBIO TaONHIl |
IUarpaMM; HCCIIEIOBaTh CTATUCTUYECKHE JIaHHBIE, B TOM 4YHUCJE C

MPUMEHEHHEM TIpadUyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;




rpa(bnquKH UCcCiacaoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JarpamMm paccerBaHUS U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh MOHSATUSMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYallHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(hOpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOSTHOCTEH, POpMYTy TOTHOM
BepoATHOCTH, ¢Gopmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(OpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBATh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIlpeaeicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4aiHOM BENUYMHBI, (YHKIUU paCHpElesieHus |
IJIOTHOCTA  PaBHOMEPHOTO,  IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHnuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX WCCIICOBAHUI; YMEHHE
MPUBOJAUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCE B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHIX; YMEHHE OINEpPUpPOBAThH
MOHATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHCIIO
nepectaHoBok; OMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyX ACHUS IS PEIICHUS 3a/1ay; OLIEHUBATh BEPOSITHOCTH
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yabTaT

YMeHne onepupoBarTh IOHATUSMH: TO4YKA, MpsAMas, ILIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEIWYMHA YyIia, IUIOCKUM yrodi,
JNBYTPAHHBIA YrOJ, TPEXTPAHHBIA YIoJl, CKPEIIUBAKOLIUECS IpPSMBIE,
MapaJuIEIbHOCTD U MEPIEHIUKYIISAPHOCTD MPSAMBIX U INIOCKOCTEH, YIOJl
MEXIy MPSAMBIMHU, YroJl MEXAY NPSAMON M INIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IIJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMBl IIAHUMETPHUH;
YMEHHE OLEHUBATh pa3Mepbl 0OBEKTOB OKPYXKAIOLIETO MHUPA; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOLIBI0 I€OMETPUYECKUX IMOHATHM M

BCJIMYMH, PCIIAaTh CBA3aHHBIC C HUMU ITPAKTHUYCCKUEC 3a1a4n
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YMeHue onepupoBaTh NOHATHAMMU: IUIOMAAb (GUrypbl, 00bEM QUTYPHI,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamienenurnesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCThH




11

BpallleHUs, IUIUHIP, KOHYC, IIap, cdepa, miomaab cepsl, mIomaab
MOBEPXHOCTH MHUPAMUbI, MPU3MBI, KOHYyCa, IIIWHIpPA, 00bEM KyOa,
IPSIMOYTOJIBHOTO IapajulelICUIela, TUpaMUIbl, IPU3MBI, [WIAH]PA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]PA,
MapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYEHHE Ilapa, IIOCKOCTD,
Kacaromasics cheppl, LHUIUHAPA, KOHYCA; YMEHHE CTPOHUTH CEUEHUE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPHI U TOBEPXHOCTH
Bpall€HUsl, UX CEYEHHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSITh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENILHO (POPMYIUPOBATH OMpEACICHUsT M3ydyaeMbIX (GuUryp,
BBIJIBUTaTh THUIIOTE3bl O CBOMCTBAX M IIPU3HAKaX TI'€OMETPUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kinaccuukanuioo (GUryp TO pa3nMYHBIM PU3HAKAM, BBITIOIHATH

HeO6XOI[I/IMBIe JOINIOJIHUTCIIBHBIC ITOCTPOCHHA

YMeHue onepupoBaTh IMOHATUSAMHU: JBHKEHME B IPOCTPAHCTBE,
napajuIeNbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IIPOCTPAHCTBE,
MOBOPOT, IpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE U TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MIPHUPO/IE,
HCKYCCTBE, apXUTEKType; UCIOJIb30BaTh Nr€OMETPUYECKHE OTHOLICHHUS
NP pEIIeHUH 3a/1a4; HAXOIUTh I'€OMETPUYECKHE BEIMYUHBI (JITTMHA,
yroj, miomanb, o0bEM) MpHM pelleHHH 3a1ad M3 APYrHX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HHU; YMEHUE BEIYUCIISATH TEOMETPUICCKIE
BEJIMYUHBI (JUIMHA, YTOJ, IUIOIajb, 0OBEM, IUIOMIAb MOBEPXHOCTH),
UCTIOJNB3ysl M3y4YeHHBIE (DOPMYIBI W METONBI, B TOM YHCJE: IUIOIAIb
MIOBEPXHOCTU MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHAPA, TIOMIAb CHEpBI;
00BEM Ky0a, IPSIMOYTOIBHOTO TMapaljieNienuIea, MUPaMHUJIbl, TPU3MBI,
HWIMHIPA, KOHyca, IIapa; yMEHHE HaXOJIUTh OTHOLICHHE OOBEMOB

MOoI00HBIX QUTyp
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YMeHue omnepupoBaTh  MOHATUSAMHU:  MPSMOYTOJIbHAs — CHUCTEMa
KOOpJAWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3Io’KEHUE BEKTOpaA IO
0a3ucy, CKalsipHOE NPOM3BEACHUE, BEKTOPHOE MPOU3BEACHUE, YIoJ
MEXIYy  BEKTOpaMH; yMEHHE  HCIOIb30BaTh  BEKTOPHBIK U
KOOpJAWHATHBIA METOA Ui PELIEHUs F€OMETPUUYECKHUX 3ajad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NOAXOAALIMA METOA s pelIeHHs 3aay;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX U
OOIIECTBEHHBIX MPOILECCOB M SBJICHUH; yMEHUE PaCIO3HABATh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HMCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPbl  MAaTEMaTUYECKUX OTKPBITMM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
EI'S 10 MATEMATHUKE

IIpoBepsieMblii 3J1IeMEHT COJEPKAHUS

Kon

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

12 Parmonanbupie yncna. OOBIKHOBEHHBIE W JAECATHYHBIE IpOOHM, TMPOLEHTHI,
' OeCKOHEUHbIE IEPUOIUYECKUE IPOOH

13 ApudmeTnueckuii  KOpeHb ~ HaTypaidbHOW  cremeHu.  JlelicTBus ¢
' apu(METHIECKUMH KOPHIMHU HATYpPAIbHOHN CTETICHN

14 Crenenp ¢ menbM mokasateneM. CTelneHb C palOHANBHBIM ITOKA3aTeNeM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCHHYC W TaHTEHC YMCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm umcna. [lecATHyHbIE U HATYypaJIbHbIE JOrapupMbl

JeiicTBuTenpHble 4Mcaa. Apu(MeTHYEeCKHe ONepaluu ¢ ACHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIE BBIYUCICHUS, TPAaBUIIa OKPYTJICHHS, TPUKUAKA U
OLIEHKA pe3yJIbTaTa BbIYMCIECHUIN

1.8 [TpeoOpa3oBanue BoIpaXKEHUH

1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA

2.1 Hensle 1 1poGHO-paliOHaIbHbIE YPABHEHUS

2.2 WppanmonanbHble ypaBHEHUS

2.3 TpuronomeTpruyeckue ypaBHEHHS

2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS

2.5 [{enbie u 1poOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
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Matpuua cuctemsl IMHEWHBIX ypaBHEHUN. OnpeaenuTenb MaTpULIbl

3 OyHKIUYU U TpapUKU
31 OyHKu, cmocoos! 3aaanus GyHkuud. ['paduk Gynkmnuu. Bzaumuo odbpaTHbie
' ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHWH ¢yHkumu. Hymu ¢yHkmumm.
3.9 [TpomexxyTkn 3HaAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHUU.
' Maxkcumymbl 1 MEHUMYMbI QyHKIMH. Hanbosbiiee 1 HanMeHbIlee 3HaUYCHHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (QyHKIMs C HaTypaJbHBIM U LIENbIM MOKa3zareneM. E€ cBoiicTa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku
35 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPaPUKU
36 Touku paspeiBa. AcumnToTel rpadukoB ¢yHkuuii. CoiicTBa (QyHKIHA,
' HEMpEepPbIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHMs IOCIEI0BATEILHOCTEN
38 Apudmerndeckass W TeoMmerpuueckas mporpeccuu. Dopmyna  CIOKHBIX
' IPOIIEHTOB
4 Hauana maremMaTHueckoro aHajimsa
4.1 [TpousBonnas Gynkiun. [Tpon3BoHbIe SIeMEHTAPHBIX HYHKINH
[TpruMeHeHrne TPOM3BOJHON K HCCIEIOBAaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxaeHre HanOobIero 1 HauMeHbILero 3HaueHus: QyHKIIUU
Ha OTpe3Ke
4.3 [TepBoobpasnas. UnTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHo3k€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Diinepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OmnwucarenbHasi CTATUCTHKA
6.2 BepositHoCcTh
6.3 Kombunatopuka
7 I'eomerpus
7.1 Durypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe 1 TUIOCKOCTH B MIPOCTPAHCTBE




7.3

MHororpasHuku

7.4

Tena v MOBEPXHOCTH BPALLECHUS

7.5

Koopaunatsl 1 BEKTOPBI
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