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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pPa30BaTENbHOTO CTAHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABJISIFOIIMMHU OCHOBY JIJISI CAMOPA3BUTHS W HENPEPHIBHOTO
00pa3oBaHMsl, LEIOCTHOCTh OOLIEKYJIbTYPHOIO, JUYHOCTHOTO U MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaIOIIHUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa u Hayajga MareMaTHYE€CKOTO aHaln3a» SIBJSIETCS OJHUM W3
HanOoJIee 3HAYMMBIX B POTPaMMe CTapIlel MIKOJIbI, TOCKOJIbKY, C OJHOU CTOPOHBI,
OH O0ecrneunBaeT WHCTPYMEHTAIbHYIO 0a3y A/ M3y4eHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTOd CTOPOHBI, (OPMHUPYET JOTHYECKOE W aOCTPaKTHOE
MBIIJICHWE YYalluxXcsd Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHHS KYpCOB
nH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
ydaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4ecKon popme.

Kypc anreOpsl 1 Hauan MaTreMaTHYe€CKOTo aHajanu3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAQJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMaHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOJIh30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HayaJdl MaTEeMaTHYeCKOro aHalli3a B CTapIledl IIKOJIe ydariuecs
MOJIYYatOT HOBBIM ONBIT PEIIEHUS MNPUKIAAHBIX 3aJlad, CaMOCTOSTEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIe PEaIbHbIX CUTyalluid U WHTEpPIpEeTaIun
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH B TMpHUpOJaE, HAyKe M B MCKYCCTBE, C BBIIAOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM TOTECHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyroien CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIIHOU
KOHIICHTPALIMM BHUMAHUS U OTBETCTBEHHOCTH 3a IIOJIyUYCHHBIN Pe3yJIbTar.

B ocHoBe MeToanku oOydeHus anredpe U HayaiaM MaTeMaTUYeCKOro aHaIu3a
JICKUT JAEATEIbHOCTHBINA MPUHIIUI OOYUECHUSI.

CrpykTypa Kypca «Anredpa v Hadajia MaTeMaTUYECKOTO aHAJIN3a» BKITIOYACT
CIEAYIOIINE COAEPKATEIbHO-METOAUYECKUE JIMHUK: «YHClna W BBIYUCICHUSY,
«DyHKIMH U TpaQuKn», «YpaBHEHUS U HEpaBEHCTBa», «Hauana maremaTuueckoro
aHann3a», «MHOXKeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATETBHO-METOIUIECKUE
JUHAA U3YYalOTCsl Ha MPOTSKEHUU ABYX JIET OOY4YEHHs B CTapuied IIKoJIe,
€CTECTBEHHO JIOMOJHSSA APYT APYra U MOCTENECHHO HACKIIASCh HOBBIMA TEMaMHU U
paznenamu. JlaHHBINA KypcC SBJISETCSI MHTETPATUBHBIM, MOCKOJIBbKY OOBEIUHSET B
cebe colepkaHHE HECKOJIbKUX MAaTeMaTHMYeCKHX JIMCUUIUIMH:  anrelpa,
TPUTOHOMETPHUS, MATEMAaTUYECKAN aHAIU3, TEOpUs MHOXKECTB U Ap. [lo mepe Toro
KaK yyaluecs OBJIaJIeBalOT BCE OoJiee MIMPOKUM MATEMAaTUUYECKUM almapaToMm, y
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MAaTEMATUYECKYI0 MOJIENIb PEATIbHOM CUTYallMH, IPUMEHSTh 3HAHUS, ITIOJyYECHHBIC B
Kypce «Anrebpa ¥ Hadajla MaTeMaTHYECKOTO aHalu3a», Ui perieHus
CaMOCTOSITEIbHO  C(HOPMYJIMPOBAaHHOM MaTEMAaTHYECKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOM ImiKoJie. B crapiiel mikosne oco0oe BHUMAHHE YACHSIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pPaLlMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYarOT HAaBBIKM TNPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHHUS YHCJIOBBIX BBIPAKEHHUI.

Jluans «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS HAa IMPOTSIKEHUU BCETO
OoOy4eHHs B CTapIled IIKOJIe, TOCKOJBbKY B KaXJOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
pPa3IUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMUYECKUX U  TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPABEHCTB U NX cUCTEM. [loydyeHHbIE YMEHUS HUCTIOJIB3YIOTCS IIPU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOU3BOMHON, PENICHUM TPUKJIAAHBIX 33a/1ad W 3a7ad Ha
HAaxXOXKJE€HUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTesibHasl JIMHUS BKJIIOYaeT B ceOs Takke (QOpMUpOBaHUE YMEHUU
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
VPPAUHOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,



coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredGpandeckoro
MaTepHaa IpOUCXOIUT ajdbHENIIIee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO
MBIIUICHUS Y4YalluXxcs, (OPMHUPYIOTCS HABBIKM JACAYKTHBHBIX PacCCYXKICHUMH,
paboThl C CHMBOJBHBIMU (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpaBEeHCTB. AnreOpa npesyiaraet 3¢ hekTHBHbIC
WHCTPYMEHTBI Il PEUICHUS MPAKTHYECKUX W ECTECTBEHHO-HAYYHBIX 3ajad,
HAIJISIIHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKa HAYKH.

CopepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUH U TpaduKu» TECHO
NEeperyIeTaeTCs ¢ IPYTUMH JTUHUSMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICTIE 3a70aET
MOCJIEIOBATENBHOCTh U3YUEHUS MaTeprana. M3ydueHne cTeneHHoi, moka3aTeIbHOH,
jgorapu(pMUUECKON UM TPUTOHOMETPUYECKUX (PYHKIMM, UX CBOMCTB M TpaduKOB,
UCIOJIb30BaHue (YHKIUHN Ui pEelIeHus 3a/1a4y U3 IpYruX y4eOHBIX IPEIMETOB U
pealbHOM KH3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKHMM aHAIM30M, TaK U C
peleHrneM ypaBHEHHH W HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE YIENISAETCS
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUU, CTPOUTh HUX TpauKu.
Martepuan 3Toli cofepKaTesIbHOM JTMHUM HALEJIEH Ha Pa3BUTUE YMEHUM U HABBIKOB,
MO3BOJIAIONIMX BBIPAXKATh 3aBUCIMOCTH MEXKIY BEJIMYMHAMH B pa3IuyHOU dopme:
aHAJIMTUYECKOW, Tpaduueckod U cloBecHOM. Ero wu3yudeHue crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETHU3AI1H, UCII0JIb30BAHUIO aHAJIOTH.

CopnepxxarenpHast JuHug «Hauana MareMaTnueckoro aHaiu3a IO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISIETCSI BO3MOXXHOCTh UCCIIEI0OBATh U
CTPOUTH rpaduKu (PyHKUUHN, OPEAENATh UX HAauOOJIbIIINE U HANMEHbILINE 3HAUCHUS,
BBIUUCIIATH IUIOMAAd GUTYp U OOBEMBI Tel, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas cojaep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTHYECKUX MOJeNeld peanbHBIX CHUTyalluil, HaXOXKICHUS
HAWIY4IIEero pelieHus: B MPUKIAIHBIX, B TOM YUCJE COLUATbHO-IPKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbOpMHPOBAHUIO YMEHHI PACIIO3HABATH MIPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TEXHUKEe M HucKyccTBe. OOyyaromuecs Y3HAIOT O BBIJAIOIIMXCS pe3yibTaTax,
MOJTyYEHHBIX B XO/I€ Pa3BUTHSI MAaTEMAaTUKH KaK HAyKH, U UX aBTOPaXx.

CopepxarenpHO-MeTOIMYecKas IMHUSA «MHOXKeCTBa U JIOTUKA» B OCHOBHOM
NOCBSILIIEHA  JJI€MEHTaM  TEOpUM  MHOXKECTB.  TeO0peTHKO-MHOKECTBEHHbIE
MPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJBHOM MaTeMAaTUKU W Mpeasiarator
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIIONUMN BCE pa3/eibl MATEMATUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLHUIUIMHBI B €AHHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaThb TEOPETHKO-
MHOKECTBEHHBIM S3bIK COBPEMEHHOM MAaTeMAaTUKM W HCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHYECKOTO aHalN3a» MPUCYTCTBYIOT
TAK)K€ OCHOBbl MAaTE€MaTHYECKOIO0 MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOECHUSI MOJIEJIEN PEAJIbHBIX CUTYAallUi, HCCIET0BAHUS
TUX MOJEJIEH C NMOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
WHTEPHPETALNN OJYYEHHBIX PE3YyIbTaTOB. Takue 3aaHusl BIUIETEHBI B KaXKIbIH U3
pa3fesioB MPOrpaMMBl, IOCKOJIBKY BECh MaTEpHaJl Kypca IIMPOKO UCIIOIb3YETCS AJIs
pelIeHUs] NPUKIAIHBIX 3aaad. [Ipu pelmeHun pealbHbIX MNPAKTHYECKUX 3aaad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHu3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «Anredpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 1mu1aHe Ha U3y4yeHHe Kypca anreOpbl M Hayall MaTeMaTH4YeCKOro aHaIu3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 yaca B Hezento B 10 knacce u 3 yaca B HEJIENIO B
11 knacce, Bcero 3a aBa rojga ooydenusi — 170 gacos.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEUHBIE  MepHoguveckue ApoOu. ApudMeTHYecKHe  Omepaluu ¢
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BbIpakeHUl. [IpumeHenue
npo0el U MPOIEHTOB JUIsl PEIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAHUM U PEATIbHOU KU3HU.

JlelicTBuTenbHble 4ucha. PanuoHalbHBIE W UPpALMOHAIBHBIE YHCIA.
Apudmernueckue omnepauud € JIEeUCTBUTENbHBIMU yuciaamu. [IpuOmmxénnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JNEUCTBUTEIBHBIX YHUCEN Ul PEIICHUS NPaKTHYECKMX 3a0a4 W IPEACTaBICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JlecTBust ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHHYC W TaHT'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPAaBEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPEOOPA30BAHUSI.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKUE (POPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. Meton
VHTEPBAJIOB.

Pemenue 1iensix u 1poOHO-pAIMOHATBFHBIX YPAaBHEHUN 1 HEPABEHCTB.

Pemenne nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MATEMATHYECKUX 3a/1a4 U
3a]1a4 U3 pa3IMYHbIX 00JacTei HayKH U pealbHOM JKU3HH.

DYyHKIUHN U TPAPUKH

Oynkums, crnocodbl 3amganus ¢GyHkuuu. ['padux dyHkuuu. B3aumHO
oOpaTHbIe (PYHKIIUH.

OO6unacTb ompeneneHuss 1 MHOXKeCTBO 3HaueHud (ynkumu. Hymu Qyskium.
[TpomexxyTku 3HAaKOMOCTOSTHCTBA. UETHBIC M HEYETHBIC (DYHKITHH.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauk KOpHs N-Oi CTENEHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEICICHUE TPUTOHOMETPUUECKHUX
(GyHKITUH YUCIIOBOTO apryMEHTa.

Hauajia MaTeMaTH4ecKOro aHajau3a

ITocnenqoBaTeabHOCTH, CIIOCOOEI 3aJaHus MOCJIEeI0BATEIIbHOCTEH.
MOHOTOHHBIC OCJICOBATECIILHOCTH.

Apudmerrnueckas 1 reoMmeTpudeckas mporpeccud. beckoHeduHo yObIBaromast
reomeTpudeckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIECH TeOMETPUUYECKON
nporpeccun. @opmylia CIOXKHBIX NMPOLEHTOB. VMCronp30BaHWE MPOTPECCUU A
pELICHUs PeallbHBIX 3a7a4 MPUKIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

MHoOK€eCTBO, olnepalud HajJ MHOXecTBamMu. Jlmarpammsl Jilsiepa—BeHHa.
[IpyuMeHEHNE TEOPETUKO-MHOKECTBEHHOTO armapara sl OMUCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 IPYTUX y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CI€ACTBHUE, JOKA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HarypanbHabie 1 niensie yncina. [Ipu3Haku 1ea1mMoCTy HeIbIX YHCElL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JIOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypDABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TUHEHWHBIX ypaBHEHHI. PellleHre MpUKIAIHbIX 33/1a4 C MOMOUIBIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM U HEPABEHCTB K PEIIEHUIO MATEMATUYECKUX
3a/1a4 v 3a7]a4 U3 pa3InuHbIX 00J1acTel HAYKW U PEAIbHON KU3HHU.

DyHKIUHN U TPAPUKHU

Oyuknus. [lepuoanueckue pynkumu. [IpoMexxyTkn MOHOTOHHOCTH (PYHKITUU.
MakcumMymbl 1 MUHUMYMBbI (yHKUMM. HambGosbliee ¥ HauMeHbIlee 3HAUYECHUE
(GYHKIIMN HAa TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

[TokazarenbHast u gorapupmuyeckas GyHKIUN, UX CBOWCTBA U TpaUKH.



Ncnons3oBanue rpadukoB GyHKIUN I peleHUs YPaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOI0 aHAJIN3A

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

[TpousBognass  ¢yHkuuu. ['eomerpuyeckuii ¥ (QU3MYECKUNH  CMBICI
IIPOU3BOTHOM.

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IPOM3BOJHON CyMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIUI.

[TpumeHeHre MPOU3BOJIHOM K MCCIIEOBAaHUIO (PYHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I OIPENENIEHUs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reoMeTpuyeckuid u (usmdyeckuid cmbicia. Beluucnenue
uHTerpana no gpopmyne Herorona—JleiiOnuna.



IINTAHUPYEMBIE PE3YJIBTATbBI

OcBoenne ydeObHOrO mpenmera «Marematuka» JOJDKHO 00€cIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMINX JIUYHOCTHBIX,
METaNpPeMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMSI MpOrpaMMbl y4eOHOTro TpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUUCKOro OOIIeCTBa, MPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOW MaTEMAaTUKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSI:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYIyIIETo.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHPY, BKIIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeIICHUH, PACCYKICHUI; BOCTPUUMYHUBOCTHIO
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYeCKHE 3HaHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3/JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHNA U
OTIIbIXa, peryJisipHas pu3ndeckasi aKTHBHOCTD); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociUTaHUE:



TOTOBHOCTBIO K TPYZy, OCO3HAHUEM LIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3aJ1a4 MATEMaTHYECKON HapaBJICeHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYpbl, IMOHWUMAHHEM BIWSHHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpUEHTallMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHUM JJIsl pellleHUs 3a/ad B
00J1aCTH OKPY’KAFOIIEH CPe/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OTICHKH MX BO3MOYKHBIX
MOCIICICTBUUN [T OKPY’KAIOIIEH CPEbI.

[{leHHOCTH HAYYHOTO MO3HAHUSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHSI HAayKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTHYeCKOH HayKh Kak cdepbl YeIOBEUYECKOW ESITCIIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJII PA3BUTHs I[MBUIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKON KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOEKTHYI0 M HCCIEIOBATEIBbCKYIO NIESTEIbHOCTD
WHIWBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTEPU3yIOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeSYTAMUBHBIMU OCUCBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00ECneuU8arOm
Gdopmuposanue 6a308blX KOCHUMUBHBIX NPOYECCcO8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSA  OKpYJycaowe2o  mMupa,  NpuMeHeHue  J102U4ecKux,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ ungopmayueti).

bazoBrle norudyeckue AeUCTBUS:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTIpEICICHUs] ~ TOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CY>KJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHHSIX;
npejiaraTb KpUTEPUU AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;
JIeNIaTh BBIBOJABI C MCIIOJNB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPSIMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Croco0 pernieHus ydyeOHOM 3amauu (CpaBHHUBATh HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEA0BATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIME NPOTUBOpEUne, MNpodIeMy,
yCTaHaBJIMBaTh MCKOMOE€ W  JaHHoe, (OpMUPOBATH  THUIIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TIO YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SBJIECHMS, TMPOLECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpoOLiecca, a TaKXKe BbIIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

PaGoTa ¢ undopmarnueii:

BBISIBIIATDH Je(OUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIi OTBETA HA
BOIIPOC U IS PELLICHUS 3a/1a4u;

BbIOMpaTh  WH(OpMAlMIO U3  HUCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB B (POPM IIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POpPMAIIKIO, MPEACTABIATH €€ B pa3IMuHbIX (popmax,
WTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uH(bOopMaLIH o CaMOCTOSITETILHO
chOPMYITUPOBAHHBIM KPUTEPHUSIM.



2)

Yuusepcanonvie  KomMmynuxamuenwle Oelicmeus, obecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPAaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJ1a4l, KOMMEHTUPOBATh NIOJYyUYEHHBIN PE3yJIbTaT;

B X07ie 00CY’KJeHH 33a]1aBaTh BOIIPOCHI IO CYILIECTBY OOCYX/1aeMOU TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pelIeHus; COMOCTABIATh CBOM CYXICHHS C CYXACHUSIMHU JPYTHUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jMiyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATEIBLHO BEIOMPATH (POPMAT BHICTYIUICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyIHUYECTBO:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHOM
paboThl TpU pellIeHUH Y4eOHBIX 3a]ay; MPUHUMATH I€Jb COBMECTHOMU
NEATEeIbHOCTH, IUIAHUPOBATh  OPTaHMU3AIMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl padOT, TOTOBAPUBATHCA, OOCYXKIATh IMpOIECC U
pe3yabTar paboThl; 0000IIaTh MHCHHS HECKOJBKUX JIFOCH;

y4acCTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI M
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamusnsle oeticmausi, obecneuusarom opmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
CamoopraHu3zanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 3a]1a4i, BHIOMPATH CIIOCOO PEIICHHUS C

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

BIAJCTh HAaBBIKAMU TO3HABaTEIbHOW pediaeKcuu KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX NPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECca U pe3yibTaTa
pelLIeHusT MaTEMAaTUYECKOM 3a/1a4H;



e MPEABUAECTH TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTh MPU PELICHUY 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKEHUS WIM HEJAOCTHXKEHUSI PE3YyJbTAaTOB JEATECIIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa v Hayajga MaTEMaTHYECKOTO aHAIN3a»
Ha YPOBHE CPEIHET0 O0IIero oOpa3oBaHUs JOJKHO OOECIEYUBATH JOCTHKEHUE
CIIEYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 KVIACC

Yuciia ¥ BIYHCICHUSA

OnepupoBaTh MOHATHAMM: PALMOHAIBHOE MW JEHCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JIECATUYHAS APOOb, MPOIICHTHI.

BolnonHATh  apudMETHUYECKHE ~ ONepalud € paldOHAIbHBIMU U
JNEHUCTBUTEIBHBIMU YHCIIAMH.

BobimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJB3YS MpaBUila OKPYTJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3alUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPaKTUYECKUX 3a]a4 U NPEICTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC M TAHI'€HC MMPOU3BOJIBHOTO YIJa;
MCITI0JI30BATh 3aMKCh MPOU3BOJILHOTO yTiia Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKUIHU.

YpaBHeHMs U HEPABEHCTBA

OnepupoBaTh MNOHATHSAMHU: TOXAECTBO, YPAaBHEHHME, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKUE YPABHEHUS.

BoInonHATh MpeoOpa3oBaHUs LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIPKECHHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 00acTell HAYKH U PeasibHOM KU3HU.



MonenvpoBaTh peanbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDAKCHMSI, YPAaBHEHMS, HEPAaBEHCTBA IO YCIOBHIO 3aJadd, MCCIEA0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajreopsl.

DOyHKIUHN U TPAPUKH

OmneprpoBaTh MOHATHIMH: (PYHKIHS, CIIOCOOBI 3aMaHusi (DyHKIWH, 00IacTh
ONpEe/ENeHUs] U MHOXECTBO 3HayeHUM (yHKuuu, rpaduk (yHKUMH, B3aUMHO
oOpartHbie (QYHKITUH.

OmneprpoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH (PYHKIMHU, HYIH QYHKIIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 7151 pelIeHUs] ypaBHEHUH.

CtpouTh U 4uTaTh rpa@UKU JTUHEHHON (PYHKLIMH, KBAAPATUYHON (PyHKIIHH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaxaTb (GOpMyJIaMH 3aBUCUMOCTH MEXY BEJIMUYNHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETpUYECKas MPOrPeCCUu.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs Ie€OMETpUYECKast
porpeccusi, CcyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKOM MPOrPECCUH.

3anaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATEILHOCTEW U MPOTPECCUI JIs1 PEIICHHUS
peanbHbIX 33]a4 MPUKIIATHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXECTBO, OIIEpallMy HaJl MHOXXECTBAMH.

Hcronb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJIs ONMCAHUS PEAIbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

OnepupoBath  MOHATUSIMHU: omnpeneneHne,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSIMU: HATypaJIbHOE, IIE€JI0€ YHUCIO; MCIOIb30BaATh
MPU3HAKN JIEJIMMOCTH LIEJIbIX YHUCEN, PA3JIOKCHUE YMCIIA HA MPOCTHIE MHOXKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBatTh MOHATHEM: CTENIEHb C PAIIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOTapu(pM UYHCIIA, NECATUYHBIE W HATypajJbHBIC
JoTapu(MBbI.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMUI;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

Bemonusate mpeoOpa3oBaHHs  BBIPAKEHUH, COACpPKAIIUX JIOTAapUPMBL;
OTNEpPUPOBATH MOHATUSAMU: JOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; pEIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenust MpoCTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUSIMH: CUCTEMa JIMHEHHBIX ypaBHEHUM U €€ pEIlCHHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4ad.

Haxonute pemieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAKEHUs, YPaBHCHMS, HEPABEHCTBA M CHUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MOHATUAMM: TepuoAnYeckass  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH  (PYHKIIMM, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMEHbIIee 3HA4YCHUS (YHKIMM Ha TPOMEXKYTKE; HCIOJIL30BaTh UX s
UCCIEeI0BAHMS (PYHKIMH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATEIBHOM, JIOrapuPMUIECcKol u
TPUTOHOMETPUUECKUX (YHKIUN; N300paxaTh UX HAa KOOPAMHATHOW TIOCKOCTH U
WCIIOJIB30BaTh JJIs PEIICHUS] YPAaBHEHNUN U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOM TIOCKOCTH TpadUKK JIMHEWHBIX YPaBHEHUN U
MCMOJIB30BaTh UX ISl PEIICHUSI CHCTEMBI IMHEWUHBIX YPaBHCHUM.

Hcnonb3oBaTh rpadukd  (QyHKIUN A7 HUCCIEIOBAHUS IPOIECCOB H
3aBUCUMOCTEN U3 APYTUX yUEOHBIX JUCITUTUIMH.

Hauyana MaTeMaTH4eCKOro aHajamusa

OnepupoBaTh MOHATUSMH: HETpepbIBHAS (QYHKITUS, TPOU3BOaHAS (YHKIIUY;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3HUUECKHUI CMBICI POU3BOHON ISl PEIICHUS
3a1ad.

HaxonuTh mpon3BOHBIC JIEMEHTAPHBIX (DYHKITUH, BEIYUCIISATH MPONU3BOIHBIC
CYMMBI, IPOU3BEJICHHS, YACTHOTO (YYHKITUH.

Hcnonb3oBaTh NPOU3BOAHYIO IJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI, TPUMEHSTh PE3yJIbTAThl UCCIIEIOBAHUS K TIOCTPOCHUIO TPa(HUKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUISI HAXOXKICHUS HAWIIYUIIErO PELIEHUS B
MPUKIIAJIHBIX, B TOM YHCJIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh TMOHATUSIMHU: TEpBOOOpa3HAasi W  HUHTErpall; MOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



Haxoauts nepBooOpa3Hbie 2IeMEHTapHBIX (QYHKITUI; BEIYUCIISATH HHTETPA IO
dbopmyne Herorona—JletiOHuiia.

Pemarp mpukiagHple 3a7add, B TOM YHUCIE COI[MAIBHO-DKOHOMHUYECKOTO H
(bu3NYECKOTo XapakTepa, CpeICTBAMH MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

MHo)kecTBa palMOHAIIbHBIX U
JICHCTBUTEBbHBIX YUCEN. PalnOHAIbHBIE
ypaBHEHUS U HEPABEHCTBA

Oynknun 1 rpadukn. CTEreHs C MelbiM
MoKa3aTesiemM

Apudmerndeckuii KOpeHb N—0i CTETICHHU.
WppaumnonanbHble ypaBHEHHS U
HEpPaBEHCTBA

DopMyiibl

TPpUTOHOMETPUU. TpUroHOMETpUYECKHE
ypaBHEHUS

[TocnenoBaTenbHOCTH U MPOTPECCUN
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

KoanuecTBo 4acoB

Beero KoHTpoJbHbIe
padoTshI
14 1
6
18 1
22 1
5
3 1
68 4

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PECYPChI

https://m.edsoo.ru/ROK9D1U9D

https://m.edso00.ru/J8Y003Y2G

https://m.edsoo.ru/ESQ1HODOP

https://m.edsoo.ru/ESK8L6Q2Z

https://m.edsoo.ru/\W9E9G2T2K

https://m.edso0.ru/L9Q1T3U2J]



https://m.edsoo.ru/R0K9D1U9D
https://m.edsoo.ru/J8Y0O3Y2G
https://m.edsoo.ru/E8Q1H0D0P
https://m.edsoo.ru/E8K8L6Q2Z
https://m.edsoo.ru/W9E9G2T2K
https://m.edsoo.ru/L9Q1T3U2J

11 KJIACC

~N o o b~

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Crenenb ¢ palldOHATBHBIM ITOKA3aTEJIEM.
[TokazarenpHas pynkmus. [TokazarenpHbIe
YpPaBHEHUS U HEPABEHCTBA

Jlorapudmuueckas GyHKIUS.
Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Tpuronomerpuyeckue GyHKIUH U UX
rpacduku. TpuroHoMeTpuueckue
HEpaBEHCTBA

[IpousBoaHas. [IpumeneHne mpou3BOgHON
WHTerpai u ero npuMeHeHus

Cucrembl ypaBHEHU

HarypanbHsle u nensie yucna

[ToBTOpenue, 06001IeHNE,
cHUCTEMaTH3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

KoanuecTBo 4acoB

Bcero

12

12

24

12

18

102

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe Pecypchl

https://m.edsoo.ru/Q4A4L3F8G

https://m.edsoo.ru/W3S80Q200C

https://m.edsoo.ru/O3WI1TOF6F

https://m.edso0.ru/E30004P2K

https://m.edso0.ru/J6K6M6Z40

https://m.eds00.ru/T9A9IK3RON

https://m.edsoo.ru/Y1X3V7P1E

https://m.eds00.ru/L4Q3T7V4G



https://m.edsoo.ru/Q4A4L3F8G
https://m.edsoo.ru/W3S8Q2O0C
https://m.edsoo.ru/O3W1T0F6F
https://m.edsoo.ru/E3O0O4P2K
https://m.edsoo.ru/J6K6M6Z4Q
https://m.edsoo.ru/T9A9K3R0N
https://m.edsoo.ru/Y1X3V7P1E
https://m.edsoo.ru/L4Q3T7V4G

IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KITACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

14

1.5

2.1

2.2

2.3

2.4

IIpoBepsiemble NpeAMeTHBIE Pe3YJIbLTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMBbI CPeTHET0 001IIEro 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

OHCpHpOBaTL MNOHATHUAMMA: pallOHAJIBHOC U HeﬁCTBHTeHBHOe quciio,

OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

BomonuaTe apudmernyeckue omnepaludyd € pallOHaJIbHBIMU U

JEUCTBUTEILHBIMU YHCIIaMHU

BreinonHsaTs HpI/I6JII/I)KéHHBIe BbBIUUCIICHUS, HUCIIOJBb3ysd  IIpaBHIIa

OKPYTJICHU:, AC€JaTh IPUKUAKY U OICHKY pE3yJibTaTa BBIUHCIICHUH

OnepupoBaTh NOHATHUSMU: CTEIIEHb C LIETIBIM IT0Ka3aTeIeM, CTaHIapTHAs
¢dopma 3arucu JeMCTBUTENLHOTO YHCa, KOPEHb HATYPaJIbHOM CTENEHH;
MCIIOJIb30BAaTh MOAXO0IALIYI0 (OPMY 3aIIUCH JEHUCTBUTEIbHBIX YUCEN IS

peliCHUsS NPAKTUYCCKUX 3a4a4 U MPCACTABICHUA TAHHBIX

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TQHT'€HC MPOU3BOJIBHOTO
yIJ1a; UCMOJb30BaTh 3aMUCh IPOM3BOJILHOTO yIJIa 4epe3 oOpaTHbIE
TPUTOHOMETpHUECKHE (PyHKIUU

YpaBHEHHS 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
L[EJI0€, PalHOHAIbHOE, HMPPALMOHAIBHOEC YpPaBHEHHE, HEPABEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

BemonusaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKHUX BBIPAKEHUN H
peuiaTb TPUrOHOMETPUYECKHUE YPABHEHUS

BeImonssaTh npeoOpa3oBaHuUs LETIBIX, palOHaIbHBIX u
VUPPALMOHAIBHBIX BBIPAKCHUW M PEIIaTh OCHOBHBIC THIIBI LIEJBIX,

palMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUIM U HEPABEHCTB

[TpuMeHsITh ypaBHEHUSI U HEPABEHCTBA YIS PEIICHUS MaTeMaTUYECKUX

3aj71a4 M 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U peabHON )KU3HU



2.5

3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

MOI[GJIPIpOBaTI: PCATIBHBIC CUTyallUW Ha SA3BIKC anrerLI, COCTaBJIATH
BBIPpAXKCHUA, YpPaBHCHUA, HEPABCHCTBA 110 YCIIOBHUIO 3aJa4u,
HCCIICA0BAaTh IMOCTPOCHHBLIC MOJCIM C HCIIOJIB30BAHHWCM alllapara

anreOpsl
OyHkmu U rpaduku
OnepupoBaTh MOHATUSAMH: (DYHKIHS, CIOCOOBI 3aJaHusl (YHKIUH,

001acTh OMpENeNeHNusT U MHOXKECTBO 3HAueHWH (QYHKIUH, Trpaduk

(GbyHKIMH, B3aUMHO 00paTHbIC PYHKITUN

OHCpHpOBaTL MOHATUAMU: YETHOCTh M HEYETHOCTh (bYHKI_II/II/I, HYyJIIn

(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA

Hcnonp3oBate rpaduky QyHKIMIA 111 peLICHUs] ypaBHEHUH

Crpoutb M uuTaTh TIpaQUKU JIMHEHHOM (YHKIUM, KBaJpaTUYHOM
(GyHKINY, CTENCeHHON (DYHKIMH C IIETBIM TOKa3aTelIeM

Hcnonp3oBark rpapuku (QyHKUMH Ui HCCIEAOBAaHUS IPOLECCOB U
3aBUCUMOCTEH MpH peleHUH 3a]ad U3 JPYTruX y4eOHBIX MPEIMETOB U
peaibHOM JKM3HM, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU

Havana maremMaTnyeckoro aHaamsa

OnepupoBaTh MOHATUSAMH: IOCIIEAOBATENLHOCTh, apuU(pMeTHdecKkas U
reoMeTpuuecKkas porpeccun

OnepupoBaTh MOHATUSAMU: OECKOHEUHO YOBIBaIOIlas reOMETpUYEcKast
nporpeccusi, cymMma OECKOHEYHO YOBIBaIOLIEH I'eOMEeTpHUYECcKOil
IIPOrpeccuu

3anaBarh MOCIEI0BATEIbHOCTH PA3IMYHBIMU CLIOCOOAMHU
Hcrnonbs30BaTh CBOMCTBA IIOCJIENOBATEIBHOCTEM M IIPOrPECCUM UIS
pelleHus peaJbHbIX 3aja4 MPUKIAJHOTO XapaKkTepa

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAIlU HAJl MHOKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr il ONMUCAHHS
pEAIbHBIX TPOLIECCOB M SIBJIEHUM, NMPU PELIEHUU 3anad U3 APYTrux
y4eOHBIX TIPEIMETOB

OnepupoBaTb MOHATUSAMU: OINpPEACIEHUE, TEOpEMa, CIIEACTBHE,

J0Ka3aTcJIbCTBO



11 KIIACC

Kox
NPOBEPAEMOro
pe3yJbTara

1

11

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

HpOBepﬂeMble NnpeaAMETHDBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NnporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

Yucaa v BEIUUCIICHUS

OHepI/IpOBaTB IOHATHUAMU. HATypPaJIbHOE, LECJI0C YHCIIO, UCIIOJIb30BaATh
IMPpHU3HAKKU ACIUMOCTHU LCJBIX YUCCII, PA3JIOKCHUC YMCJIa Ha IMPOCTHIC

MHOXHUTCIIN JJIA PCHICHUA 3a/1a4
OHepI/IpOBaTB IOHATHUEM: CTCIICHDb C PAalMOHAJIbHBIM IIOKA3aTCJICM

OHepI/IpOBaTB IIOHATHUAMM J'IOl"apI/I(bM qucia, AOCCATUYHBIC H

HaTypaJbHbBIE JIOTapU(MBI
VYpaBHEHHUsI U HEPABEHCTBA

[IpumeHsTh CBOWCTBAa CTEMEHHU JUIsI MPEOOpa3OBaHUS BBIPAKECHUH,
OTIEpUPOBATH MOHATUIMH: MMOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;

peuiaTb OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHeHPII’I " HCPABCHCTB

BeInonHATe npeobpa3zoBaHMs BBIPAKEHHH, COAEPIKAIINUX JOTapU(MBbI;
ONEpUPOBaTh  TOHATUSAMHU:  JIOTapU(PMUYECKOE  ypaBHEHUE WU
HEPaBEHCTBO; pellaTh OCHOBHBIE TUIIbI JIOTApU(PMUUIECKUX YpaBHEHUHN U
HEPABEHCTB

Haxomuts pemenust mpocTeUInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSMM: CHCTEMAa JIMHEHHBIX YpaBHEHUH U €€
pELIEeHNE; UCII0NIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM /ISl PEILICHUs
MIPAaKTHUYECKUX 3a/1a4

Haxomute pemieHHss DpPOCTEWIINX CHCTEM M COBOKYINHOCTEM
palOHAIBHBIX YPABHEHUIN U HEPABEHCTB

MonenupoBaTh peajbHble CUTyallUM Ha SI3bIKE aireOpbl, COCTaBIISThH
BBIPAKEHUS, yPaBHEHUS], HEPABEHCTBA U CUCTEMBI 10 YCJIOBHUIO 33/1a4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJENH C MCIOJIb30BAaHUEM amrmapara
anreOpbl

OyHKIHH U TpaduKu

OnepupoBaTh NOHATUAMH: MEpUOAMYECKas (QYHKIHS, TNPOMEKYTKU

MOHOTOHHOCTH (DYHKITHH, TOUYKH dSKCTpeMyMa (yHKITUH, HAUOOJIbITIee 1



3.2

3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

HanMCHBIICC 3HAYCHUA (bYHKLII/II/I Ha TPOMCIKYTKE; UCIIOJIb30BATh UX JJIA

uccreoBaHus (PyHKIUH, 3aJaHHOI rpadukomM

OnepupoBaTh NOHATUSAMU: TPAdHUKH MOKA3ATEIBHOMH, TorapudMIuecKoi
U TPUTOHOMETPUYECKUX (YHKLHMI, M300paXkaTh MX Ha KOOPAWHATHOU

IIJIOCKOCTH M HMCIIOJIB30BATh IAJIA PCHICHUA ypaBHeHI/Ifl " HCPABCHCTB

N300paxxaTh Ha KOOPAMHATHOW IUIOCKOCTH TIpaUKy JIMHEHHBIX
YPaBHEHUH M MCIIONB30BATh MX JUISl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH

Hcnonb3oBare rpaduku GyHKUMNA U1 MCCIEAOBaHMS IMPOLIECCOB U
3aBUCUMOCTEHN U3 APYrUX y4eOHBIX AUCLUIUIMH

Havana matemaruueckoro ananuza

OnepupoBaTh MOHATHSAMU: HENpepbIBHAS (YHKIMS, [POU3BOAHAsS
(GyHKIWW; HCIONB30BATh TEOMETPUYECKHA M (U3NYECKUHA CMBICTT
IIPOU3BOIHON Ul PEIICHUS 3a]a4

HaxoauTe nOpoOM3BOIHBIE 3JIEMEHTAPHBIX  (DYHKIUM, BBIYUCIATH
MIPOU3BOJIHBIE CYMMBI, IPOU3BECHUS, YACTHOTO (QYHKIIUH
Hcnonp30BaTh MNpOM3BOAHYIO JUIsl HUCCIEAOBaHMS (QYHKIMM Ha
MOHOTOHHOCTb U DKCTPEMYMBI, IPUMEHATD PE3YJIbTAThl UCCIIEIOBaHU
K TIOCTPOCHHIO TpahrKoB

Hcnonb30BaTh NPOM3BOAHYIO JJI1 HAXOXK/ICHUS HAWIYYIIEro perIeHUs
B IIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHUX, 3a/1a4ax
OnepupoBaTh MNOHATHSAMHU: IE€pBOOOpa3Has M HMHTErpayl; MOHUMATh
reOMEeTpUUYECKUN U GU3NYECKUI CMBICI HHTErpaia

Haxonute mnepBooOpa3Hble 3JIEMEHTapHBIX (QYHKUUH, BBIYUCIATH
uHTerpain no gopmysne Hetotona — Jleitbuuia

Pemars npukiiagHble 33124, B TOM YHCIIE COLIMATIbHO-3KOHOMHYECKOT O

n (I)I/I3I/I‘{CCKOFO XapaxkTepa, CpeaACTBaAMU MAaTEMATUYICCKOTO aHAJIN3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

11

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

Yucna v BEIUMCIICHUS

Pannonaneupie uyncna. OOBIKHOBEHHbIE U JECATUYHBIE JApOOU, TPOIIECHTHI,
OECKOHEUHBIE  TEepPUOJUYECKHEe  Jpodu. ApupMeTHyecKue  Oomnepamud ¢
paloHaIbHBIMU YHCIIaMU, peoOpa30BaHuUs YUCIOBBIX BhIpakeHUi. [Ipumenenue
IOpo0eil ¥ MPOLIEHTOB Ul PElICHUs MPUKIAJAHBIX 33/a4 U3 pa3jIU4HbIX OTpacieu
3HaHUU U peajbHOM )KU3HU

JleiictButenpHble  uyMcia.  PanMoHanmpHble W MppalMOHANbHBIE — YHUCIA.
ApudmeTrdeckne orepanuu ¢ JACHCTBHTEIBHBIMU dHciaamu. [IpubmmkEHHBIC
BBIYMCIICHMS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLICHKA Pe3y/IbTaTa BBIYUCICHUN
Crenenp ¢ 1ensiM nokasateneMm. CtannaptHas (Gopma 3amucu JeHCTBUTEIBHOTO
yucna. Mcnonp3oBanue noaxosmiend GopMbl 3alucu 1eHCTBUTENbHBIX YHCE JUIs
pelIeHus MPaKTUYECKUX 3a/1a4 U IIPEICTaBICHUs TaHHbBIX

Apudmernueckuit KopeHb HaTypaibHOH creneHu. [leiicTBus ¢ apudmeTnueckuMu
KOpHSIMHM HaTypAJIbHON CTEIIEHU

CuHyC, KOCHMHYC M TaHI€HC 4YHMCIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
ApPKTaHI'€HC YHUCIIOBOTO apryMEeHTa

VYpaBHEHHs U HEPABEHCTBA

ToxnaecTBa U TOXKIECTBEHHbIE Pe0Opa30BaHUS

[IpeobpazoBanue TPUTOHOMETPHUYECKUX BBIPAXKEHHIA. OCHOBHBIE
TPUTOHOMETpHUECKUE (POPMYIIBI

VYpaBHeHHE, KOpeHb ypaBHEHHs. HepaBeHCTBO, pellleHHE HEpaBeHCTBA. Merton
WHTEpBAJIOB

Perienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB

PemreHne nppalMOHaIBHBIX YPaBHEHUN U HEPABEHCTB

PemreHne TpUroHOMETPUYECKUX YPaBHEHUU

IIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUI0O MAaTeMaTHYECKUX 3a1ad U

3a/1a4 U3 pa3InYHbIX 00JIaCTeH HAYKW U PEATbHON KU3HU



OyHKIWH U TpaduKu

Oynkius, cnocods! 3amanus pyakmun. ['paduk ¢ynkuuu. B3ammuHO oOpaTHBIE

3.1
byHKIMH
3.9 OO6nacth ompeneneHUss U MHOXECTBO 3HadeHW Qynkuuu. Hynmu dyHkoum.
' [TpomexyTKH 3HAKONOCTOSHCTBA. YETHBIC M HEUETHBIC (PYHKIIUU
33 CrenenHast (yHKIUS C HATypaJdbHBIM W IENBIM TOKa3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS N-0i CTEIICHU
34 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEICIICHUE TPUTOHOMETPHUUECKUX (QYHKIIHI
' YHUCJIOBOT'O apryMEHTa
4 Havana maremaTnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CIOCOOBI 3alaHus MOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
' MOCJIeI0BATETILHOCTH
ApudmeTrdeckas M TEOMETpHYECKas IPOTPecCHH. beckoHEeuHO yObIBaroImast
42 reomeTpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
' nporpeccuu. dopmyna CIOKHBIX MPOLEHTOB. Mcnonb3oBanue mporpeccuu yist
pelIeHus pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa U JIOTHUKA
MHoXxecTBO, omnepauuu HajJ MHOXecTBaMu. Jluarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TeOpEeTUKO-MHOXKECTBEHHOTO arlfaparta i OMHCAaHUs pPEabHBIX
MIPOLIECCOB U ABIICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, T0KA3aTEIHLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku Je1MMOCTH HETbIX YUCEe
1.2 Creness ¢ paloHaNbHBIM ITOKa3aTeneM. CBONCTBA CTEIIEHH
1.3 Jlorapudwm yucna. [lecaTuunbie U HaTypabHbBIE JTOTapUPMBbI
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobOpazoBanme BeIpaXeHUN, COIEPKAIINX JTOTApU(MBI
25 [Ipeo6pa3oBanHue BbIpaxeHUil, CoAepKAIIUX CTENIEHHU C pallMOHAIbLHBIM

IIOKa3aTcjiIeM



2.3
2.4
2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA

Cucrembl JIMHEWHBIX ypaBHEHUM. PenieHue NpUKIAIHBIX 3a7a4 C IMOMOIIbIO

CHUCTEMbI JINHEHHBIX YpaBHEHU
CucreMbl ¥ COBOKYITHOCTH PallMOHATbHBIX YPaBHEHU U HEPABEHCTB

IIpuMeHeHHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKHUX

3a]a4 ¥ 3a/1a4 U3 PAa3JIMYHbIX 00JIACTEH HAYKU M PealbHON KU3HU
OyHKIMH U TpaduKu
Oynkius. [Nepuomnveckue (yHkuu. [IpoMeKyTKH MOHOTOHHOCTH (DYHKITHH.

MaxkcumymMbl 1 MUHHUMYMBI QyHKIMU. HanOospliee W HauMeHbIee 3HAYCHHE

(GYHKIIUN Ha IPOMEKYTKE

Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U Tpa@uKu

[TokazarenpHas u norapudmuueckas GyHKINUU, X CBOICTBA U rpadUKu
Hcnons3oBanue rpadukoB GyHKIUH 1T peNICHHS YPAaBHESHUH U TMHEWHBIX CHCTEM

UcnonwszoBanne rpadukoB (QyHKIUN AJIS  KCCIAEAOBAHUS TPOLIECCOB U
3aBHCHMOCTEH, KOTOpBhIE BO3HHKAIOT MPU PEHICHUH 3a7ad M3 OPYTUX Y4eOHBIX

MIPEAMETOB U pPEaIbHOMN )KU3HU

Hagana maTemMaTn4yeckoro aHanusa

HenpepriBable pyHKIIMU. MeTo1 MHTEPBAIOB /1JIs1 pELICHHS] HEPAaBEHCTB
[IpousBonHas ¢pyHkiuu. ['eomerpuueckuii U GU3NUECKUI CMBICI TPOU3BOIHOM

[IpousBonHbie 3meMeHTapHbIX (QyHKUIMNA. DOpMysbl HaXO0XKAEHUS MPOU3BOJHOU
CYMMBI, IPOU3BEIEHUS U YaCTHOTO (PYHKIIUN

[Ipumenenne npou3BOAHON K HcCcCleNOBaHUIO (YHKUMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEHbIIEro 3HaYeHus (PyHKIMH Ha
OTpe3Ke

[IpuMeHeHHEe TPOM3BOMHOM JUIsI HAXOXKIACHUS HAWIY4YIIEro peleHHus B
NPUKJIAJHBIX 3ajadax, JMJI1 ONpPENEJIEHHs CKOpPOCTH IIpolecca, 3aJaHHOIo
dhopmymoit min rpagukom

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX

HuTerpai, ero reomeTpuyueckuii U GU3MUECKUI CMBICI. BBIYMCIIeHHEe HHTErpajia mo

¢dopmyne Hetotona — JleitOnurna



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NPOIrPaMMBbI CpeIHero
o0mero odpasoBanus

Brnanenue meromamMu J0Ka3aTenbCTB, alrOPUTMAMHU PEIICHHS 3ajad;
yMeHue (popMynupoBaTh W ONEPUPOBATH MOHATHUSMHU: ONpEICICHHE,
aKCcMoMa, Teopema, CIIEJICTBUE, CBOMCTBO, MPH3HAK, JI0KA3aTEIbCTBO,
paBHOCHWIbHBIE (bopMynHUpOBKH; IIPUMECHSATH UX; yYMEHHE
dbopMyIHpoBaTh 00paTHOE © TPOTHUBOIOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTL TIPUMEPbl U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ
MaTeMaTUYECKON MHYKIIUU; TPOBOIUTH JI0KA3aTEeIbHBIC PACCYKICHUS
npu pPCIICHUU 3ajJa4, OLCHUBATH JIOTUYCCKYIO MMPaBHUJIbHOCTDb
paccyXJeHHi; yMEHHE OINEepUpOBaTh MOHATHSIMH: MHOMXECTBO,
IIOAMHOKECTBO, OI€palMy HaJl MHOKCCTBaAMH; YMCHHEC HCIIOJIb30BATH
TEOPETUKO-MHOKECTBEHHBIN  ammapar JUisi OINWCaHUS  pealbHBIX
IIpOLECCOB U SIBJICHUU U IIpu pCIICHUHN 3aJia4d, B TOM YUCIIC U3 JPYTrUux
y4eOHBIX MTPEIMETOB; YMEHHE ONIEPUPOBATH MOHIATUAMHU: Tpad, CBI3HBIN
rpad, nepeBo, LHKJI, Tpad HAa IIJIOCKOCTH; YMEHHME 3aJaBaTh |
OTMHCHIBATH Tpadbl pa3IMuHBIMU CIIOCOOAMH; UCTIOIB30BaTh rpadbl MpH

pelieHnu 3aaa4

YMeHne onepupoBaTh MOHATHAMM: HaTYpPaJIbHOE YHUCIIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBIM I10Ka3aTeIeM, KOPEHb HATYPaJIbHOU CTEIIEHH, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTejleM, CTENEHb C  JIEUCTBUTEIIBHBIM
moKaszaTejeM, JorapuM 4ucia, CHHYC, KOCHHYC U TaHI€HC
IIPOU3BOJIBHOIO 4YHCJIA, OCTATOK 10 MOAYJII0, PALMOHAIBHOE YHCIIO,
WPPALMOHAIBHOE  YHUCJIO, MHOXECTBA  HATYPAJIbHBIX,  LENbIX,
palMOHANbHBIX, JCHCTBUTEIBHBIX YHUCEI; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOLIUIl IeUTeNh U HauMEHbIee
of1iee KpaTHOE, aArOpuT™M EBKIIMAA Mpu perieHny 3a/1a4; 3HaKOMCTBO
C pa3IMYHBIMU TO3ULUOHHBIMM CHUCTEMAaMH CYHUCIICHHS; YMEHHE
BBINOJIHATH BBIYMCIICHUE 3HAUYECHUH U MPeoOpa3oBaHMs BBIPAKEHUN CO

CTENEeHsMH U JorapudpmMamu, mpeoOpazoBaHus APOOHO-pAITMOHATBHBIX



BBIpQ)XEHUI; YMEHHE ONEepUPOBATh MOHATUAMHU: MOCIEI0BATEIBHOCTD,
apuMeTHuecKas ~ MPOTPeccHs,  TI€OMETPUYECKas  MPOTPeccHs,
O0eckoHeuyHO yObIBaomasi TreoMeTpUYecKas MpOrpeccus; yMEHHUe
3a7aBaTh  IOCJEJOBAaTEILHOCTH, B TOM YHUCIE C  IOMOIIBIO
PeKyppeHTHBIX  (OpMyJ;  YMEHHE  OINEpPUPOBAaTh  MOHATHAMHU:
KOMITJIEKCHOE YHCIIO, CONPSDKEHHBIC KOMIUICKCHBIE YHCIIA, MOIYIb W
apryMEeHT KOMILJIEKCHOTO 4Hcia, opMa 3alMCH KOMIUIEKCHBIX YHCEN
(reomerpuyeckasi, TPUTOHOMETpHYECKass M aireOpanyeckas); yMeTb
MPOU3BOIUTH APUPMETHIECKHUE ACUCTBHUS C KOMIUIEKCHBIMU YHCIIAMHU;
NPUBOIUTH  NPUMEPHl  UCIIOJIIB30BAHUS  KOMIUIEKCHBIX  YHCEI
ONEpUpPOBaTh TMOHATUSAMU: MaTpuua 2X2 u 3x3, omnpenenuTenb

MaTpulbI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHue onepupoBaTh NOHATUSMHU: PalMOHAJIbHBIE, UPPALlMOHAIbHBIE,
MoKa3aTeJbHbIe, CTENICHHBIE, JIOTapu(pMUIECKHE, TPUTOHOMETPUIECKHE
YPAaBHEHHs M HEPAaBEHCTBA, HUX CHCTEMbI; yYMEHHE OIEpPUpPOBATh
MOHATHUSIMU: TOXIECTBO, TOXK/IECTBEHHOE NTpeo0pa3oBaHKe, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUN U HEPABEHCTB, PABHOCUJIBHOCTH
YPaBHEHUW, HEPABEHCTB M CHUCTEM; yMEHHE pellaTh ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IOMOIIBIO PA3IUYHBIX NPUEMOB; PELIATh
YpPaBHEHUs, HEPABEHCTBA M CHCTEMBI C NApPAMETPOM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JJISl PEIICHHUST MaTEMATHUECKUX

3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00J1acTel HayKu U peaslbHOM JKU3HU

YMeHue onepupoBaTh MOHATHSAMH: (PYHKUHSA, 4YETHOCTh (YHKIUH,
NEPUOUYHOCTh (DYHKIIMH, OTPAaHUYEHHOCTh (P)YHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpEMYM (YHKIMH, HanOoIblllee U HaUMEHbIIIee 3HAYCHUS
(GyHKIMH Ha TPOMEXKYTKE, HENpepblBHAS (QYHKIUS, ACHUMIITOTHI
rpaduka ¢GyHKOUM, TepBas W BTOpas MPOU3BOAHAas (YHKIUH,
reoMeTpHUeCcKUil 1 (pU3MUECKH CMBICI TPOU3BOAHOM, TepBooOpa3Hasd,
onpeAenéHHbI HMHTErpall; YMEHHE HaxXOJuUTh acUMMOTOTHI TIpaduka
(GYHKIMU; yMEHHE BBIYUCIATH MPOU3BOAHBIE CYMMBI, MPOU3BEICHMUS,
YaCTHOTO U KOMIO3UIMHN (PYHKIHMH, HAXOUTh ypaBHEHUE KacaTelIbHOMN
K TpaduKy GyHKIHUU; YMEHHE HaXOIUTh MPOU3BOIHBIEC 3JIEMEHTAPHBIX
(GyHKLIMH; yMEHHE HCIOJb30BATh IMPOU3BOAHYIO AJISl HCCIEIO0BaHMS
(GyHKUIMN, HAXOUTh HAMOOJBIINE U HAMMEHBIINE 3HaYCHUS (PYHKITHIA;
CTPOUTh TIpa)UKX MHOTOWIEHOB C HCIIOJB30BAaHUEM ammapara

MAaTCMaTUUYCCKOT O aHaJIN3a; IPUMCHATD MIPOU3BOAHYIO JJISI HAXOXKIACHUSA



HaWJIy4dllero PpELICHHUs B IPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHYECKUX U (PU3MYECKUX 3a/1a4ax; HaXOAUTh IUIOMAIN U 00BEMBI
(Guryp ¢ HOMOIIBI0 HHTErpaJIa; MPUBOIUTH IPUMEPH MATEMATUYECKOTO

MOJIETTUPOBAHUS C MOMOILBIO T depeHIINaTbHBIX YpaBHEHUIN

VYMeHue onepupoBaTb NOHATHAMM: Tpapuk (yHKIMM, oOpaTHas
GbyHKIMsA, KOMIO3ULUs GYHKUUN, TUHEHHAas QYHKUUS, KBaApaTHIHAs
byHKUMsA, — panMoHadbHas — (QYHKOMS, — CTeeHHas  (QYHKIHS,
TPUTOHOMETpHUUYECKHE (DYHKIMH, OOpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKUMH, TOKa3aTelbHass W Jorapupmuueckas (QyHKIUM; yMeHHUe
CTpOUTH TpadUKU U3YyYCHHBIX (DYHKIIHIA, BHIOIHATH PpeoOpa3oBaHUs
rpaduKoB (GYHKLUH, UCIIOJIB30BaTh Ipa(UKH JUIsl U3y4EHHUs TPOLECCOB
Y 3aBHCHMOCTEH, IPU PEIICHUH 33134 U3 IPYTUX y4eOHBIX MPEIMETOB
U 33724 U3 peaJbHOM JKU3HU; BbIpakaTb (hopMyJamMH 3aBHCUMOCTH
MEXy BETMYMHAMU; UCITIOJIb30BaTh CBOMCTBA U Tpadpuku GyHKIHIA 115t
peleHys ypaBHEHUH, HEpaBEHCTB U 3a/J1a4 ¢ apaMeTpaMu; U300paxarhb
Ha KOOPJAWHATHOM INTOCKOCTM MHOXECTBA PpEIICHWN YypaBHEHUH,

HEPABCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJla4M Pa3HbIX TUIOB (B TOM YHUCIIE Ha
MIPOLIEHTHI, JOJIU U YaCTH, Ha ABM)KEHUE, pabOTy, CTOMMOCTh TOBapOB U
yCIIYT, HaJIOTH, 3aJ1a41 U3 00JIACTH YIPABJICHUS JTMUYHBIMU U CEMEHHBIMU
(MHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA U UX
CUCTEMBI II0 YCIIOBUIO 3a/a4d, UCCIEI0BATH MOJYYCHHOE PELICHUE U
OLICHMBATh MPaBJONOJIOOHOCTh PE3yJIbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTYyallMd HA SA3bIKE MATEMATUKH; COCTABIIATH BBIPAXKCHUSA,
YpPAaBHEHHUs, HEPABEHCTBA M HX CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIEA0BAaTh IIOCTPOCHHBIE MOJENM C HCIOIb30BAHMEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN pe3yabTaT

YMeHue onepupoBaTh IMOHATUSMHU: CpeqHee apuMeTHYeCKoe,
MeqraHa, HauOoJIblllee ¥ HaUMEHbIIIee 3HAUYCHUSI, pa3Max, JUCTIEPCHS,
CTaH/IapTHOE OTKIOHEHHE YHCIOBOrO Habopa; YMEHUE H3BJICKaTh,
WHTEPIPETUPOBATh WH(OpPMAIMIO, TPEACTABICHHYI0 B TaOiMIax, Ha
auarpammax, rpadukax, OTpaKaronlyro CBONCTBA pealbHBIX MPOIIECCOB
W SIBJICHHWH; TPEACTaBIATh WH(POPMAIMIO C TOMOIIBIO TaOJHIl |
IUarpaMM; HCCIIEI0OBaTh CTATUCTUYECKHE JIaHHBIE, B TOM YHUCJE C

MPUMEHEHHEM TIpa@UyecKuX METOJOB U DBJIEKTPOHHBIX CPEICTB;
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Fpa(l)I/I‘-IeCKI/I UCcCiacagoBaTb COBMCCTHBIC Ha6JIIOI[eHI/I$I C IIOMOIIBIO

JUarpamMm paccerBaHUs U JIMHEHHOU perpeccun

YMeHue onepupoBaTh MOHSATUSIMHU: CIyYalHBIM ONBIT M CIydailHOE
COOBITHE, BEPOSITHOCTH CIIYYalHOTO COOBITHS, yYMEHHE BBIUYUCISTH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUuecKUX METOJIOB; NMPUMEHSITh
(OpMyIIBI CIOXKEHUS U YMHOXXCHUS BEPOATHOCTEH, GOpMyITy MOIHOM
BepoATHOCTH, ¢opmyny bepHymin, komMOuHaTOpHBIE (aKThl U
(GOpMyIIbI; OIICHWBATh BEPOATHOCTH PEATBHBIX COOBITHI; YMEHHE
ONEepUPOBaTh TMOHATHSMH: CIlydyailHas BeJIMYMHA, pacIpeieicHue
BEpPOSITHOCTEH, MAaTEMaTHUYECKOE OXKUJAHUE, JUCTICPCUS] U CTAHIaPTHOE
OTKJIOHEHHE CIIy4alHOM BENWYMHBI, (YHKIUH paclupeieieHus Hu
IJIOTHOCTA  PAaBHOMEPHOTO, IIOKA3aTEJIbHOTO W HOPMAJIBHOTO
pacmpeneneHuii; yMeHHE HCHOJb30BaTh CBOWCTBA  HM3YyYEHHBIX
pacrpeiesieHuid i peleHus 3aa4; 3HaKOMCTBO C MOHATHIMU: 3aKOH
OOJIBIIMX YHCEN, METOJbl BBIOOPOUYHBIX UCCICOBAHMI;, YMEHHE
MPUBOJUTH TPUMEPHI TPOSBICHUS 3aKOHA OOJBIIMX YHCET B
MPUPOAHBIX U OOIIECTBEHHBIX SBJICHHSIX; YMEHHE OINEpPUpPOBAThH
MOHSATUSAMH: COYETAHHE, TEPECTAHOBKA, YHCJIO COYETAHUM, YHUCIIO
nepecTaHoBok; OmMHOM HploTOHA; yMeHHE MPUMEHATH KOMOMHATOPHBIE
(hakThl M pacCyXACHUS JJIS PEIICHHS 3a/1ay; OIEHUBATh BEPOSITHOCTU
pEabHBIX  COOBITUH; COCTaBISITH BEPOATHOCTHYIO  MOJENb U

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3yabTaT

YMeHne omnepupoBaTh IMOHATHAMHU: TOYKA, TMpsMas, IUIOCKOCTH,
MIPOCTPAHCTBO, OTPE30K, Jyd4, BEJIWYMHA yIJa, IJIOCKUH Yroi,
JBYTPaHHBIA YTroOJ, TPEXTPAHHBINA YTOJI, CKPEUIUBAIOIINECS TPSMBIE,
NapajyieIbHOCTh U MEPIEeHANKYISIPHOCTD MPSIMBIX U TNIOCKOCTEH, Yroi
MEXTy TPSIMBIMH, YTOJI MEXAY MPSAMON M TUIOCKOCTBIO, YTOJ MEXIY
IUTOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHHE MEXIY IUIOCKOCTSIMH; YMEHHE HCIOJIh30BaTh
IpU pELIeHUH 3a7ad M3y4eHHble (DaKThl U TEOPEMbl IIAHUMETPHUH;
YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOMIETO MUPA; CTPOHUTH
MaTeMaTHYeCKUe MOJeNM C TOMOUIbI0 T'€OMETPUYECKHX MOHATHH U
BEJINYMH, PEIIAaTh CBSI3aHHBIC C HUMHU MPAKTUYECKUE 3a1a91

YMeHue onepupoBaTh MOHATHIMU: IUIOMIAb GUrypsl, 00bEM GUrypsHl,
MHOT'OTPaHHHUK, IPaBUIIbHBIH MHOTOTPAaHHUK, CEUCHHE MHOTOTPaHHUKa,

KyO, mapamenenunesn, npu3Ma, nupamuja, Gurypa m HOBEPXHOCTh
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BpallleHHs, WWIMHAP, KOHYC, map, cdepa, miomans chepsl, MmIomaib
MOBEPXHOCTH MHUPAMUMbI, MPU3MBI, KOHYCa, IIMIUHIpPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO Napajuleenunesia, TupaMubl, IpU3Mbl, LUIUHAPA,
KOHYCa, 11apa, pa3BépTKa MOBEPXHOCTH, CEYEHHUSI KOHYCa U LIWIMH]IPA,
NapajuleJIbHbIE OCU WM OCHOBAaHUIO, CEYECHHE Iapa, IIOCKOCTD,
Kacaromasicss cheppl, LHUIUHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHKA, H300paXaTh MHOTOTPAHHUKH, (PUTYPBI U TIOBEPXHOCTH
Bpall€HUsl, UX CEYEHUs, B TOM 4YHUCJIE C IOMOIUBI 3JIEKTPOHHBIX
CPEACTB; YMEHHE MPHUMEHSITh CBOWCTBA T'E€OMETPUYECKHX (QUryp,
CaMOCTOSITENIbHO (OPMYITUPOBATH OMpEIeNIeHUsT U3ydaeMbIX (uryp,
BBIIBUTAaTh TUIOTE3bl O CBOMCTBAX W IPU3HAKAX T['€OMETPUUYECKUX
¢uryp, 0OOCHOBBIBATH WM OINPOBEpPrarb HX; yMEHHE MPOBOAUTH
kimaccuukanuioo (GUryp TO pa3nMYHBIM IPU3HAKAM, BBIIIOIHATH

HeO6XOI[I/IMBIe JOITOJIHUTCIIBHBIC ITIOCTPOCHHA

YMeHue onepupoBaTh IOHATUSAMH: JBWKEHME B IPOCTPAHCTBE,
napajuIeNIbHBINA IEPEHOC, CHMMETPHS Ha TUIOCKOCTH U B IMIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3zoBaHue NOJ00Ms, MOJOOHBIE (GUTYpHl; YMEHHE
pacrio3HaBaTh paBHBIE W TIOJOOHBIE (PUTYPHI, B TOM YHCJE B MPHUPO/IE,
UCKYCCTBE, apXUTEKType; UCIOJIb30BaTh r€OMETPUYECKHE OTHOLICHUS
NP pEIIeHUH 3a/1a4; HaXOIUTh I€OMETPUYECKHE BEIMYUHBI (JITHHA,
yroj, miomanb, o0bEM) MpHM pelleHHH 3a1ad U3 APYruX Y4eOHBIX
MIPEIMETOB U U3 PEATbHOM KU3HHU; YMEHUE BEIYUCIIATH TEOMETPUIECKHE
BEIMYUHBI (JUIMHA, YTOJ, IUIOIIab, 00BEM, IJIONIA/b MOBEPXHOCTH),
UCTIOJB3ysl M3y4YeHHBbIE (HOPMYJIBI U METONBI, B TOM YHCJE: IUIOIAIb
MIOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA, IWIMHAPA, TIOMAb CHEpBI;
00BEM Ky0a, IPSIMOYTOIBFHOTO TMapaljieNienuIe ia, MUPaMHUJIbl, TIPU3MBI,
HWIMHIPA, KOHYyca, IIapa; yMEHHE HaXOJUTh OTHOILIEHHE OO0BEMOB

MOoI00HBIX QUTyp

YMeHue omnepupoBaTh  MOHATUSMHU:  MPSIMOYTOJIbHAas  CHUCTEMa
KOOpJWHAT, BEKTOP, KOOPJAUHATHI TOUKH, KOOPAUHATHI BEKTOPA, CyMMa
BEKTOPOB, MMPOU3BEACHNE BEKTOPA HA YHUCIIO, Pa3IoKEHUE BEKTOpA I10
0a3ucy, CKaJlsipHOE MPOU3BEICHUE, BEKTOPHOE IMPOU3BEICHUE, YroJl
MEXAYy BEKTOpaMH; yMEHHE  HCIOJIb30BaThb  BEKTOPHBIM U
KOOpJAWHATHBIA METOA Ui PELICHUs T€OMETPUUYECKHUX 3a7ad M 3a1ad

JIpYTUX y4eOHBIX MPEeIMETOB
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YMeHue BbIOMpaTh NTOAXOAALIMA METOA s pelIeHHs 3ajayi;
[IOHMMAaHHUE 3HAYUMOCTH MATEMAaTHUKUM B HU3YYEHUU IPHUPOIHBIX H
OOIIECTBEHHBIX MPOLECCOB M SBICHUI; yYMEHHE paclo3HaBaTh
IIPOSABJICHUE 3aKOHOB MATEMAaTMKH B HCKYCCTBE, YMEHHME IPHUBOJUTH
IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITHM POCCHUMCKOM M MHPOBOM

MaTeMaTH4YeCKOM HAayKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

11

1.2

1.3

14

1.5

1.6

1.7

1.8
1.9

2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11

HpOBepﬂeMLIﬁ JIEMEHT COAECPKaHUA

Yucna v BEIUMCIICHUS
HaTypaJ'IBHI)IG " 1 eJIbIC YuClia. HpI/IBHaKI/I JCIIUMOCTH LICJIBIX YHUCEII

Pannonanehpie 4yucna. OOBIKHOBEHHBIE U JIECATUYHbBIE JIPOOHM, IPOLIEHTHI,

OECKOHEUHBIE MNEPUOAUICCKUC ,Z[pO6I/I

ApudmeTnueckuii KOpeHb HATypallbHOU cTerneHu. [leiicTBus ¢ apudmernyeckumu

KOPHSIMH HaTypAJIbHOM CTEIIEHU

Crenenp ¢ LOCJIBIM I10OKa3aTCJICM. Crenenb ¢ paluOHaJIbHBIM I1IOKa3aTCJICM.

CBoiicTBa cTEeICHU

CI/IHyc, KOCHMHYC U TAHI'CHC YHUCJIOBOI'O apryMcHTa. ApKCI/IHyc, APKKOCHUHYC,

apKTaHI€HC YMCIOBOI0 apryMeHTa
Jlorapudm yncna. JlecaTuuHble U HaTypajIbHbIE JOrapu(MbI

JleiictBuTenpHble YuCia. ApUPMETHYECKHE OINepalud C JeHCTBUTEITbHBIMU
yrcnamu. [IpubnrkEéHHbIe BBIYUCICHNUS, TPaBUIIa OKPYTIICHUS, TPUKUIKA U OI[EHKA

pe3yibTaTa BEIYACICHUN

[IpeoOpa3oBanue BoIpaKeHUN

KomriekcHele yncna

VYpaBHEHMSI U HEPABEHCTBA

Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
HppanmonanbHble ypaBHEHUS
Tpuronomerpuyeckue ypaBHeHHs

[TokazarenbHble U IoTapuPMUUYECKIE YPaBHEHUS
Ilenbie u 1poOHO-paAIIOHAIBHBIE HEPABEHCTBA
HppaumroHanbHbIe HEPABEHCTBA

[TokazarenbHble U TIorapupMUUECKIE HEPABEHCTBA
Tpuronomerpruyeckue HepaBeHCTBA

CucreMspl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApaMETPaMu

Matpuia cucTeMsl JIMHEWHBIX ypaBHEeHUN. OnpeaennTenb MaTpULIbl



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1
6.2
6.3

7.1
1.2
7.3
7.4

OyHKIWH U TpaduKu
@Oynkims, crnocods! 3axanus ¢yHkuuu. I'padux GyHkuuu. Bzaumao oOpaTHbIe
¢dbynkuun. Y€rHbie n HeuéTHBIC QyHKIMU. [leprnoanyeckue GyHKIMN

OOnacte ompenesneHuss U MHOXeCTBO 3HaueHMH ¢yHkumu. Hymu dyHxum.
[IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl 1 MUHUMYMbl (QyHKuuu. HanOosbliee ¥ HauMeHblee 3HAYCHHE

(GyHKINMU Ha TPOMEXKYTKE

Crenennast (QyHKIUS C HaTypaJdbHBIM W IENBIM TOKa3aTeleM. EE cBoiicTBa u

rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTENEeHH
Tpuronomerpuueckue GyHKIMH, HX CBOMCTBA U rpaduKu
[Toka3zarenbHas u orapudmMudeckas QyHKINU, KX CBOHCTBA U TpaduKH

Toukn paspeiBa. AcumnToTsl TpadukoB Qyaknuit. CoiicTBa  (QyHKIHIA,

HENpepbIBHBIX HA OTPE3Ke
[TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS OCIEI0BATEIbHOCTEN
Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX MPOLEHTOB
Havana maTremaTtnyeckoro aHanusa

[IpousBonnas ¢pyHkiuu. [IponsBoiHbIE 371€MEHTAPHBIX (PYHKIIMMA

[IpumeHeHne NpoM3BOJHON K HCCIENOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxieHne HanOobIIero 1 HauMEeHbIIEro 3Ha4yeHus (PyHKIUN Ha

OTpe3Ke
[IepBoobOpaznas. MuTerpan

MHokecTBa U JOTHKA

MHoOkecTBO, Onepaly HaJl MHOKecTBaMU. [{narpammsl Ditnepa — Benna
Jlornka

BeposiTHOCTB U cTaTHCTHKA

OnucarenpHas CTaTUCTUKA

BepositHOoCTh

KombunaTtopuka

I'eomerpus

®urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ TUIOCKOCTH B MPOCTPAHCTBE

MHoOrorpaHHuK"

Tena 1 MOBEpXHOCTH BpaIllCHUS



7.5 KoopauHaTsl 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Marematuka. Anredpa 1 Hayalla MAaTeMaTUYECKOro aHainu3a. ba3zoBsiit
ypoBeHb. 10 kimacc/ A.I'. Mep3nsk, [I.A.Homuposckuii, B.b. [Tononckuii u nip;
noj penakiuer B.E.ITononsckoro/ Mocksa, Benrana-I'pad, 2020
Marematuka. Anredpa u Hayaja MaTEMaTUYECKOTO aHaln3a. ba3oBblil
ypoBeHb. 11 knacc/ A.I'. Mep3nsik, JI.A.Homuposckuii, B.b. [Tononckuii u ap;

nop penakuuent B.E.ITogonsckoro/ Mocksa, Bentana-I"pad, 2020

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

ko, E. B.

Marematuka : airedpa 1 Hayajla MAaTeMaTUYECKOro aHalin3a, FEOMETPUSI.
Anrebpa v HavaJla MaTeMaTUYECKOro aHanu3a. ba3oBsiil ypoBeHs : 10 kiacce :
Metoauueckoe nocooue / E. B. byuko, A. I'. Mepainsk, B. b. Tlononckuii, M.
C. Sxup. — M. : Benrana-I"pad, 2020.

Marematuka : anrebpa U Hayajla MATEeMaTUYECKOTO aHalIn3a, TEOMETPHSI.
Anre0pa 1 Hauana MaTeMaTUYECKOTO aHanu3a. ba3oBslii ypoBeHs : 11 kimacc :
Metoauueckoe nocooue / E. B. byuko, A. I'. Mepainsk, B. b. Tlononckuii, M.

C. Axup. — M. : Benrana-I'pad, 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



https://math-ege.sdamgia.ru/test?theme=130 EI'3—2026, MaTtemaTuka
0a30BOTO YPOBHS: 3a/IaHHS, OTBETHI, PEIICHUS.
Odunuaneueiit cailt OO0 «MHPOYpOK» - KypChl, TECThI, BUACOICKIIUU,

MaTCpuaJibl OJIA y‘IHTGJIGﬁ



