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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havajga MaTeMaTHYECKOTO
aHanm3a» 0a3oBoro ypoBHs ais obOydatonmuxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe PDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpPEIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpaszoBanus. Peanuszanus mporpamMmbl oOecriedrBaeT OBJAJACHUE KIIIOUEBBIMU
KOMITCTEHIIMSIMHA, COCTABJISTFOIIUMHI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
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, (HOPMHUPYET JIOTHYECKOE W aOCTPaKTHOE
MBIIJICHWE YYalluxXxcsi Ha YpOBHE, HEOOXOJAMMOM JUJIi OCBOCHUS KYPCOB
nH(OpMATHKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH. B pamkax naHHOTO Kypca
ydaImyecss OBJIAJICBAIOT YHUBEPCATLHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
dbopMyIHUpyeT CBOU JOCTUKEHUS B MaTeMaTH4ecKoi (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
OPHUEHTHUPOBATLCS B COBPEMEHHBIX HHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBIIaeHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTUMH MAaTEMAaTHYECKHUMH KOHCTPYKIIUSIMHU
pa3BUBaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUS, UCTIOJB30BaTh 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 MOJIeTIeH peabHbIX CUTYyalluii M HHTEpIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEpPHOCTE B MpUpOJe, HAyKe U B MCKYCCTBE, C BBIJIAIOIIMMUCS
MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOpaMH.

Kypc obnamaeT 3HAYMTEIHHBIM BOCHUTATEIBHBIM TMOTEHIIUAIOM, KOTOPBIM
peanu3yeTcs Kak 4yepe3 y4eOHbId Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAy4YHOTO MHPOBO33PEHMS, TaK M 4epe3 cneuuduky ydyeOHOW AesITelIbHOCTH,



TpeOyromen CaMOCTOSITEIIbHOCTH, AKKypaTHOCTH, MIPOJOJIKUTEIIbHOU
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
CIEAYIOLINE COAEPKATEIBbHO-METOANYECKUE JIMHUK: «YHcna U BBIYUCIICHUS,
«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 JIOTOJHASA APYT APYra U MOCTENEHHO HACHIIIASICh HOBBIMU TEMAaMU 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 ydalluecs OBJIAJIEBAIOT BCE 0oJiee IMPOKUM MATEMATHYECKHM annapaTroM, y
HUX TIOCIIEIOBATEIbHO (POPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHUE CTPOUTh
MAaTEMATUYECKYI0 MOJIENIb PEATIbHOM CUTYallMH, IPUMEHSTh 3HAHUS, ITIOJyYECHHBIC B
Kypce «Anrebpa W Hayajla MaTeMaTHYEeCKOrO aHauu3a», [JIs pelieHus
CaMOCTOATENbHO  CPOPMYJIMPOBAHHOM MaTeMaTHYeCKOW 3ajayd, a 3aTeM
MHTEPIPETUPOBATH NOJTYUYCHHBIN PE3YyJIbTaT.

CopnepxaTenbHO-MeTOANYECKas JTUHUA «YUucina U BBIYMCIEHUS» 3aBEpIIacT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAyaTO B OCHOBHOHM IKkoJie. B crapiield mikone ocoboe BHUMAHHUE YACISIETCS
(GOpMUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs
WCIIOJB30BaHUE PA3IUYHBIX (OPM 3alUCH JEHCTBUTEIBHOTO YKCIA, yMEHUE
pPaLlMOHAJIBHO BBIIOJHATh JEUCTBUS C HHUMH, JeNaTh NPUKUAKY, OLICHUBATH
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM NPUOMIKEHHBIX BBIYHCIICHUN,
BBITIOJTHEHUS JIEUCTBUM C YMCJIaMH, 3alMCaHHBIMU B CTaHIapTHOU (dopme,
MCMOJIb30BaHUS MAaTEMaTUYECKUX KOHCTAHT, OLICHUBAHHUS YHCJIOBBIX BBIPAKEHHUI.

Jluans «YpaBHEHHST U HEPABEHCTBA» PEAIU3YETCS HAa IMPOTSIKEHUU BCETO
OoOy4eHHs B CTapIied IIKOJIe, TOCKOJBbKY B KaXXJIOM pas3feie MpoTrpaMMBI
MIPETYCMOTPEHO PEIIEHNE COOTBETCTBYIOMUX 3anad. OOyuaromuecs OBIaJICBAIOT
pPa3IUYHBIMM METOJIAMHU PEIIEHUS UEJbIX, PalMOHAIbHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JIOTApUPMUYECKMX U  TPUTOHOMETPUUYECKHX ypaBHEHHI,
HEPABEHCTB U NX cUCTEM. [loydueHHbIE yMEHUS HCTIOJIB3YIOTCS MIPU UCCIIEIOBAHUN
GyHKIMNA C TTIOMOIIBI0 TIPOU3BOMHON, PENICHUM TPUKJIAAHBIX 33a/1ad W 3a7ad Ha
HAaxXOXKJE€HUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud QyHkuu. JlanHas
collepKaTelibHasl JIMHUS BKJIOYaeT B ce0s Takke (QopMUpOBaHUE YMEHUMH
BBINIOJIHATh Pacy€Thl Mo ¢opmysnaMm, MpeoOpa3oBaHUsl LENbIX, PalMOHAIBHBIX,
VPPAUHOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, A TAKXKE BBIPAKECHUM,



coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuaa IpOUCXOIUT ajbHENIIIee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO
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 TMPAKTUYECKUX 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 U3YUeHUs1 MaTepraa. M3ydueHne cTeneHHo, 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 ypaBHEHH W HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE YAENAETCS
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POPMyIaMH 3aBUCUMOCTH MEXAY pa3IuYHbIMU
BEJIMYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUU, CTPOUTh HUX TpauKu.
Martepuan 3Toli cofepKaTelIbHOM JIMHUY HalleJIeH Ha pPa3BUTHE YMEHUI 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.

CopnepxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISIETCSI BO3MOXXHOCTh UCCIIEI0OBATh U
CTPOUTH rpaduKu (PyHKUUHN, OPEAEATh UX HAauOOJIbIIINE U HAUMEHBIIINE 3HAUEHUS,
BBIUUCIIATH IUIOUIAAU GUTYpP U OOBEMBI TeJ, HAXOAUTh CKOPOCTU M YCKOPEHUS
nporeccoB. JlaHHas cojaep)kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXHOCTH
MOCTPOCHUS MAaTeMaTHYECKUX MOJeNeld peanbHBIX CHUTyalluil, HaXOXKICHUS
HAWIY4IIEero pelieHus: B MPUKIAIHBIX, B TOM YHCJIE COLUATbHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTHMYECKOTO aHalu3a CIOCOOCTBYET
pa3BUTHIO aOCTPAKTHOTO, (POPMATLHO-IOTUYECKOTO U KPEATUBHOTO MBIIIJICHHUS,
(GbOpMHPOBAHUIO YMEHHI PACIIO3HABATH MIPOSBICHUS 3aKOHOB MAaTEMAaTHKH B HayKe,
TEXHUKE M HUcKyccTBe. OOywaromuecs 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 LIKOJIBHOM MaTeMaTUKU U Mpeaiararor
HanOoJiee YHUBEPCAIbHbBIN S3bIK, OOBEAUHSIIONUMN BCE pa3/eibl MATEMATUKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MATEMAaTUYECKUE AUCLHUIUIMHBI B €AHHOE



nenoe. [loaToMy BakHO JaThb BO3MOXKHOCThH IIKOJBHMKY IOHMMAaTh TEOPETHKO-
MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MAaTeMAaTUKH 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 ITOCTPOECHUSI MOJIEJIEN peabHbIX CUTYyAallUi, NCCIET0BAHUS
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] NPUKIaJHbIX 3a7ad. [Ipy pelmeHun pealbHbIX MNPAKTHYECKUX 3a7ad
yyaliecs: pa3BUBAalOT HAOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIOJNb30BaTh AHAJIOTHIO, 0000LATh U KOHKPETHU3UPOBAThH
npobnemy. JlesTeabHOCTh MO (POPMUPOBAHUIO HABBIKOB PEHICHUS MPHUKIIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTE€MaTUYECKOrO aHaJIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM 11aHe Ha M3YYEHHUE Kypca aareOphl 1 Hauall MAaTEMaTHUeCKOTO aHAIN3a
Ha 0a30BOM ypOBHE OTBOJUTCS 4 yaca B Hejento B 10 kiacce u 4 yaca B HEJICNIO B
11 knacce, Bcero 3a jBa roja o0ydeHusi — 272 4acos.



COJEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonanpabie uncina. OOBIKHOBEHHBIC W JECATUYHBIC POOH, MPOIICHTHI,
OECKOHEUHBIE  MepHoguveckue ApoOu.  ApudMeTHdecKHue  omepanmuud ¢
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.
Apudmernueckre omnepanud ¢ JEUCTBUTENIbHBIMU yuciaamu. [lpuOnmxéHnbie
BBIUHCIICHUS, [IPABUJIA OKPYTJICHHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa BBIYMCIICHUN.

Crenenb ¢ 1menbiM  mokaszarteneM. CranmaptHas Qopma  3ammcu
JNeUCcTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied  ¢GopMbl  3alucu
JICVCTBUTEIBHBIX YHCEN IS PEUICHUS MPAKTUYECKUX 3a1ad W MPEACTABICHUS
JTAaHHBIX.

ApudmMernuecknii  KOpeHb  HAaTypaJibHOW  cremeHu.  JleWcTBusi ¢
apu(PpMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

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

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPKECHU . OCHOBHBIC
TPUTOHOMETPUUECKHE (POPMYIIBI.

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

Pemenue 1ienpix 1 1poOHO-pAIMOHATFHBIX YPaBHEHUN U 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

Oynkuus, crnocodbl 3amgaHus ¢GyHkuuu. [paduk dysknuu. B3aumHo
oOpartHbie (QYHKITUH.

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

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CoiicTBa U rpauK KOpHsS N-Oi CTENEHHU.



TpuronoMmerpuueckass 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
pEIICHUS PEANTbHBIX 3a7a4 MPUKIAJHOIO 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, CIEACTBUE, JOKA3ATEIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUA

HatypaneHbie u neinele yncna. [IpusHaku JenMMOCTH HEIbIX YHCEIL.

CreneHb ¢ palMOHAIBHBIM TMTOKa3zaTenaeM. CBOMCTBA CTEIICHM.

Jlorapudm yucna. JleciTHUHbIE U HATYpPATIbHBIE JIOTAPU(PMBI.

YpaBHeHHS U HEPABEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHbIE ypAaBHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U1 HEPABEHCTBA.

CucTteMbl TMHEHWHBIX ypaBHEHHI. PellleHre MPUKIAIHbIX 33/1a4 C TOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHU.

CucTEMBI M COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELICHUIO0 MaTEMAaTUYECKUX
3a/1a4 v 3a71a4 U3 pa3InuHbIX 00J1acTel HAYKU U PEeaTbHOM KU3HHU.

DyHKIUHN U TPAPUKHU

Oyuknus. [lepuoanueckue pynkumu. [IpoMexxyTku MOHOTOHHOCTH (DYHKITUH.
MakcumyMbl 1 MUHUMYMbI (pyHkiuu. HauOosblllee M HavMeHblllee 3HAYEHUE
(GYHKIIMN HAa TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

[TokazaTenbHas u orapudpmuyueckas GyHKIUU, UX CBOMCTBA U rpaduKH.



Hcnons3oBanue rpadukoB GyHKIMN I pelIeHUs YpaBHEHUN M JIMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB (yHKUMN I HCCIENOBAaHUS IPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHUKAIOT NMPHU PEUICHUU 3aad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

HenpepriBable QyHKIIMH. MeTOI MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

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

[IpousBoaHble  3JM€MEHTAapHBIX  QyHKIUA.  DopMynbl  HAXOXKICHHS
IPOU3BOJHON CyMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKLIUH.

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMM Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenne HanOoNbIIero 1 HAaMMEHbLIEro 3HayeHus1 (QyHKIUH Ha
OTpE3KE.

IIppuMeHeHne NPOU3BOAHOM JUIA HAXOXKICHUSA HAWIY4dIlEero pelIeHUs B
INPUKIIAIHBIX 3aja4yaxX, I ONPENENIEHHs CKOPOCTH IpoLecca, 3aJaHHOIOo
dbopmyoii unu rpaduKoMm.

[IepBooOpa3znas. Tabnuia nepBooOpa3HbIX.

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



IINIAHUPYEMBIE PE3YJIBTATBI

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€HOr0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyayIIero.

DCTETUYECKOE BOCITUTAHUE:

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 KM3HU, OTBETCTBEHHOTO 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 TPYyZy, OCO3HAHUEM ILIEHHOCTU 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 BBISBIATH U XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKK MAaTEMATUUYECKUX
OOBEKTOB, TOHATHM, OTHOLIEHUM MEXKAY TMOHATUSAMH; (HOPMYJIUPOBATH
OTIpENICICHUs]  TMOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM  MPU3HAK
KJIaCCU(UKALMU, OCHOBAHUA AJIi OOOOIICHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJAMMOTO aHAJIN3a;



BOCIIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
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 YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
IPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPSIMBbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY>KIEHUS U BBIBOJBL;

BBIOMpATh Ccroco0 pemieHus ydyeOHOM 3aauu (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBbie HCCICAOBATCIbCKHUC I[CfICTBHiI:

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

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

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEIOBaHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE TMpPOLIECcCa, a TaKXKe BbIJBUTATh
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  KoMMyHuxamueuwle Oelicméus, o0Oecneyugarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0OYUATOUWUXCSL.
OO01ieHue:

BOCIPUHUMATH U (DOPMYJIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMU
U LIETISIMU OOILIEHUS; SICHO, 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 CYXACHHSAMHU JAPYTHUX
YYaCTHUKOB JHasiora, oOHapyXUBaTh pa3jMiyle U CXOJCTBO IMO3ULUMN; B
KOPPEKTHOI popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pE3yJbTaThbl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA; CAMOCTOATEIBbHO 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 pabOThI M
KOOPJIMHUPOBATH CBOU JICHCTBHS C APYTHMH WICHAMH KOMaH/IbI; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBHSI.

3) Yuusepcanvuvie pecyiamusnsle oeticmausi, obecneuusarom opmuposarue
CMBICTI08bIX 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 MPEABUIECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH PEILICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAHHBIX, HAWJECHHBIX OIMIUOOK, BHISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENH U YCIOBHSIM, OOBSICHITH
MPUYUHBI JIOCTHXKECHUS WIM HEJAOCTHXKECHUSI PE3ybTaTOB JEATEIbHOCTH,
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.

BoimonHsaTe npuOAMKEHHBIE BBIYUCIICHUS, UCIIOJIB3YS MpaBUila OKPYTJICHHUS,
JieaTh NPUKUAKY U OLEHKY pPe3yJIbTaTa BIYMCICHHMN.

OnepupoBaTh MOHATHSMU: CTENEHb C ILENBIM IOKAa3aTeJIeM; CTaHAapTHas
dbopma 3amMcH JAEUCTBUTENBHOIO YMCIA, KOPEHb HATypaJbHOW CTENEHU;
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN 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 NOHATHSAMHU: TOXIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIOE,
palMOHAIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YPaBHEHHUE;

BreimonusaTe npeoOpa3oBaHHsl TPUTOHOMETPUYECKUX BBIPAKEHUM W periaThb
TPUTOHOMETPUYECKHUE YPABHEHUS.

BemonusaTe npeoOpa3oBaHus LEJIbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
BBIPKECHHUI U PEIIaTh OCHOBHBIE THUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUH U HEPABEHCTB.

[IprMeHATh ypaBHEHUS U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 3371a4 U3 Pa3IMYHBIX 001acTel HAyKH U PeasIbHOM KU3HU.



MopnennpoBaTh 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 3aMaHusl (GYHKIUH, 00JIacTh
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.

CrtpouTh U unTaTh rpa@uKu JTUHEHHON (QYHKLIMH, KBaAPAaTUYHON (PyHKLIHMH,
CTETEHHOMN (PYHKIIMHU C IIEJIBIM IT0Ka3aTeeM.

Hcnons3oBaTh rpadukd (QyHKIMH IS  UCCIEIOBAHMUS IPOIECCOB U
3aBUCUMOCTEN MpPHU PEIICHUH 3aJay U3 APYIHMX Yy4EOHBIX MPEIMETOB U PEAbHON
KU3HU; BbIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX1y BEJIUUYUHAMM.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEAOBATENbHOCTh, apUPMETHUECKass U
reOMETpUYECKas MPOrPeCCUu.

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

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.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JJis ONMCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MPEAMETOB.

OnepupoBath  MOHATUSIMHU: omnpeneneHne,  Teopema,  CIEJCTBUE,
JI0Ka3aTeIbCTBO.

11 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh NOHATUSIMH: HATypaJIbHOE, IEJI0€ YHCIO; HCIOIb30BaATh
MIPU3HAKH JIEJIMMOCTH LIENBIX YUCEI, PA3JI0OKEHUE YMCIIA HA MPOCThIE MHOKUTEIN
JUISL PELICHUS 3a/1a4.

OnepupoBatTh MOHATHEM: CTENIEHb C PAIIMOHAIBHBIM MOKA3aTEIEM.

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

YpaBHeHUs U HEPABEHCTBA



[IpumeHsATH CBOMCTBAa CTENEHW I TIpeoOpa3oBaHUs  BBIPAKECHMHIA;
ONEPUPOBATh MOHATUSMH: MOKA3aTEIbHOE YPABHEHHWE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE THIIbI IOKA3aTENbHBIX YPABHEHHUI U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHHsl BBIPAKEHUH, COAEpXKAIIUX Jorapu(mel;
OTNEepPUPOBATH MOHATUSAMU: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPABEHCTBO; peLIaTh
OCHOBHBIE THITBI TIOTApU(MUUYECKUX YPaBHEHUN U HEPABEHCTB.

HaxoauTe pemenust MpoCTERINX TPUTOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHSATUAMH: CHUCTEMa JIMHEHHBIX ypaBHEHUU U €€ pEIICHUE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHNUN JUIS PELICHUS IMPAKTUYECKUX 3a4ad.

Haxonute pemieHuss mpoCTEUIINX CUCTEM M COBOKYIMHOCTEH PAllMOHAIBHBIX
YPaBHEHUW U HEPABEHCTB.

MonenupoBaTh peajibHbIE CHUTyallMM Ha S3bIKE alreOpbl, COCTaBIATH
BBIPDAXKECHUs, YPAaBHECHMsS, HEPABEHCTBA M CHUCTEMBI II0 YCIIOBHIO 3a/JayH,
MCCJIEN0BATh MOCTPOEHHBIE MOJIEIH C UCIOJIB30BAHUEM allapara anreopsl.

DOyHKUMH U TPaPuKn

OnepupoBaTh MOHATUAMM: TepuoAnYeckass  (YHKIMS, MPOMEXKYTKH
MOHOTOHHOCTH  (PYHKIIMM, TOYKHM OJKCTpemMyma (yHKIMU, HauOosblliee U
HauMeEHblllee 3HayeHuss (QYHKUUM Ha MPOMEXKYTKE; HCIOJIb30BaTh HX A
UCCIEeI0BAHMS (PYHKIMH, 3aJJaHHOU rpauKOM.

OnepupoBaTh MOHATUAMH: TpadUKU TOKA3ATEIBHOM, JIOrapuPMUIECcKol u
TPUTOHOMETPUUECKUX (YHKIUN; N300paxaTh UX HAa KOOPAMHATHOW TIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

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

Hcnonb3oBaTh rpadukd  (QyHKIUN A7 HUCCIEIOBAHUS IPOIECCOB H
3aBUCUMOCTEH U3 APYTUX yUSOHBIX JUCITUTUIAH.

Hauana MmaTeMaTH4ecKOro aHajaimn3a

OnepupoBaTh MOHATUAMU: HENPEpbIBHAS (DYHKIMS, TPOU3BOIHAS (DYHKITUU;
WCITIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3HUUECKHUI CMBICI POU3BOHON ISl PEIICHUS
3a1ad.

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

Hcnonb30BaTh NPOU3BOAHYIO JJIs UCCIEN0BaHUS (DYHKIIMM HA MOHOTOHHOCTb
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 MOHATUSIMHU: TEpBOOOpa3HAasi W  HUHTErpall; IMOHUMATH
reOMETPUYECKUN U (PU3UUECKUN CMBICI UHTErpaia.



HaxoauTs nepBooOpa3HbIe 2IeMEHTapHBIX QYHKITHI; BEIYUCIISATH HHTETPA TI0
dbopmyne Herorona—JletiOHuiia.

Pemarpe mpukinagHple 3a7a4d, B TOM YHCIIE COIMAIbHO-DKOHOMHYECKOTO H
(bu3MYECKOT0 XapaKkTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
MHoxecTBa pallMOHAIBHBIX U
1 NENCTBUTEILHBIX YKcell. PalinoHaIbHbIE 28 1
YpaBHEHHUS U HEPABEHCTBA
5 Oynkiuu ¥ rpaguku. CTeneHs ¢ 1eabM 12
rokaszaresem
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 36 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TpUroHoMeTpuu. Tpuronomerpuyeckue 44 1
YpaBHEHUS
5 ITocnenoBareabHOCTH U POTPECCUH 10
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 6 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 4 0




11 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n MPOrpaMMblI Bcero Konrpoabneie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
CreneHp ¢ palioHAILHBIM TI0Ka3aTeNIeM.
1 [TokazarenpHas pynkuus. [lokazarenpHbie 18 1
YpaBHCHHS U HEPABCHCTBA
Jlorapudmuueckas GyHKIUS.
2 Jlorapudmuueckue ypaBHEHUS U 18
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHHA U UX
3 rpaduku. Tpuronomerpuueckue 14 1
HEpaBEHCTBA
4 [TpouzBoxanas. [IpuMeHeHue MPON3BOIHOM 30 1
5 WHTerpan n ero npuMeHeHus 12
6 Cucrembl ypaBHEHUI 15 1
7 HarypanbHble u nensle yncna 8
3 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 21 p
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOX€eCTBO, OIepaIuy Haj
MHOeCTBaMu. JlmarpaMMebl
Ditnepa—Benna

MHOX€eCTBO, OIepaIuy Haj
MHOKeCTBaMU. JlmarpaMMbl
Oitnepa—Benna

Panumonansablie uncina. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH, TPOIICHTHI,
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH

Parmmmonanpusie yncia. OOBIKHOBEHHBIE U
JeCATUYHBIE IPOOU, TTPOIICHTHI,
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH

ApudmeTrnueckue onepauu c
palnuoHaJIbHBIMU YUCJIaMH,
npeoOpa30BaHMsI YUCTOBBIX BHIPAKCHHI

ApudmeTndeckue oneparuu C
paroHaIbHBIMU YHUCIAMH,
npeoOpa30BaHMsl YUCITOBBIX BRIPAKCHHI
[Ipumenenne qpodei u MPOIEHTOB ISt
pelIeHus TPUKIAIHBIX 3a7a4 U3




pa3IMYHBIX OTpacCied 3HAaHUW U peajibHOU
KU3HU

[Ipumenenue apoOeit 1 NPOLEHTOB IS
peleHus NPUKIaIHbIX 3a/1a4 U3
Ppa3IMYHBIX OTpaCiEd 3HAHUW U peajbHOU
JKU3HU

10

11

[Ipumenenue qpoOei U IPOIEHTOB TSt
pelieHus MPUKIAIHBIX 3a/1a4 U3
Ppa3IMYHBIX OTpacied 3HaHWI U peallbHOM
JKU3HU

[Tpumenenue apobeli U NPOICHTOB JIs
pelIeHUs TPUKIAAHbIX 3a]a4 U3
Ppa3IMYHBIX OTpacied 3HaHUW U peajbHOU
JKU3HU

I[eﬁCTBHTeHBHBIe yucia. ParinonansHeie U
HppanuoOHAJILHBIC YNCIIa

12

JleicTBuTenbHbIE YKciia. PalimonanbHbIe U
VMppalyOHaJIbHbIC YUCIa

13

14

ApudmeTrnueckue onepauu ¢
JIGI\/JICTBI/ITGJ'IBHI)IMI/I qucJiaMu
Apudmerndeckre onepanum ¢
JENCTBUTEIIBHBIMH YN CIIaAMU

15

[TpuOnmkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa
OKpPYIJICHUS, IIPUKUKA U OLICHKA
pe3ynbTaTa BEIYUCICHUN

16

[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIA
OKPYTJICHUSA, IPUKHUAKA U OLICHKA
pe3yJibTaTa BBIYMCIECHUN




ToxnecTBa U TOXKJIECTBEHHBIE

17 1
npeoOpa3oBaHus

18 YpaBHeHUEe, KOPEHb YPaBHEHUS 1

19 YpaBHeHue, KOPEHb YPaBHEHHS 1

20 VYpaBHeHUEe, KOPEHb YPaBHEHUS 1

21 HepaBeHcTBO, pellieHre HepaBeHCTBA 1

22 HepagenctBo, penieHrie HepaBeHCTBa 1

23 Meroa HHTEpBAJIOB 1

24 Meroa uHTEpBaJIOB 1

25 Meroa HHTEpBAJIOB 1

26 Pemienue nensix u IIpO6H(1— 1
paIMOHATILHBIX YPABHCHHUH U HEPABCHCTB

27 Pemenue nensix u 1poOHO- 1
paIMOHATILHBIX YPABHCHHUH U HEPABCHCTB
KonTponbHas pabota mo Teme

28 "MHOkeCTBa pallMOHATIBHBIX U 1
NENCTBUTENBHBIX yKcen. PaloHanbHbIe
ypaBHEHUS U HEPABEHCTB"

29 OyHKIMS, CIOCOOBI 3a1aHus QYHKITUH. 1
B3aumHuo oOpatHble pyHKIIMU

30 DyHKIUS, CTIOCOOBI 3a/1aHUs (PYHKITUH. 1
B3aumHo obpaTHbIe HyHKIIUU
I'paduk ¢pynkumu. O6nacTb onpeaeaeHus

31 ¥ MHOKECTBO 3HaYeHUH GyHKInn. Hymm 1

¢byukun. [IpomexyTku
3HAKOIIOCTOSIHCTBA




32

I'padux pynkmmun. O6MacTh OnpeaeneHus
1 MHOXXECTBO 3HaYeHUH QyHKIMU. Hymu
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA

33

I'padux pynkmmm. O6IacTh ONpeaencHus
¥ MHOXKECTBO 3HaueHu# Qpynkumn. Hymm
byukun. [IpomexyTku
3HAKOIOCTOSIHCTBA

34

I'padux pynkmum. O6IaCTh ONpeaeTICHUS
¥ MHOXKECTBO 3HaueHUH QpyHkmmn. Hymm
¢ynkuuu. [IpomexyTku
3HAKOIIOCTOSIHCTBA

35
36

YérHbie 1 HEUETHBIC QYHKIIUN

YérHble U HeYETHBIE (PYHKIINU

37

CrerneHs ¢ 11eJIBIM ITOKa3aTeIeM.
CranpaptHas popma 3anucu
JNIEUCTBUTEIILHOTO UHCIIa

38

39

40

CrerneHs C 1eNbIM MTOKa3aTeIeM.
CranpmaptHas popma 3anucu
JNIEUCTBUTEIILHOTO UHCIIa

CreneHs ¢ 1eIbIM [T0Ka3aTEeIeM.
CranpapTHas ¢popma 3arucu
JENCTBUTENIBHOTO YnCiIa

Hcnonp3oBanue noaxosieii popmbl
3aIIUCHU ACUCTBUTENBHBIX YUCEIT JJIS
pELICHUS IPAKTUYECKUX 3a1a4 U
IIPEACTABJICHUS JAHHBIX




41

Hcnonp3oBanue moaxoasimeii popmbl
3aIKCHU JICHCTBUTEIBHBIX YHCEI IS
peLIeHUs MPAKTUYECKUX 33/1a4 U
HPE/ICTaBICHUS TaHHBIX

42

Hcnonp3oBanue moaxoasimeii popmbl
3aImucu ,Hef/'ICTBI/ITCJIBHBIX YHUCCII OJIA
peLIeHuUs MPAKTUYECKUX 33/1a4 U
HPE/ICTaBICHUS TaHHBIX

43

Crenennast GyHKIUS C HATYPaJIbHBIM H
eabIM IToKa3zareieM. E€ cBoncTBa U

rpaduk

44

45

46

CrenenHast GyHKIUS C HATYpaIbHBIM U
IICJIBIM IMOKa3zateneM. E€ cBoicTBa n
rpaduk

CrenenHast GyHKIUS C HATYpaIbHBIM U
LIEJIBIM MOoKa3zateneM. E€ cBoicTBa u
rpaduk

Apudmernueckuil KOpeHb HaTypaTbHON
CTEIIEHU

47

48

49

ApudmeTnueckuii KopeHb HaTypaJbHOU
CTEIECHU
Apudmernueckuil KOpeHb HaTypaTbHON
CTEIEHU

Apudmernueckuil KOpeHb HaTypaTbHON
CTETIEHU

50

ApudmeTnueckuit KOpeHb HaTypaJbHOU
CTETeHH




CaoticTBa apu(PMETHUECKOTO KOPHS

>1 HaTypaJbHON CTENEHU

52 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOHN CTEIIEHU

53 CgoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHON CTENEHU

54 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTENEHU

55 CaoticTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOMU CTEIIEHU

56 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oil cTeneHun

57 JleiicTBus ¢ apupMETHICCKUMH KOPHIMHU
N—OM CTENEeHU

58 JleiicTBus ¢ apupMETHISCKUMH KOPHIMHU
N—OM CTENeHU

59 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTEIEHU

60 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU
N—OM CTENeHU

61 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTENEeHU

62 JeiicTBus ¢ apupMETHUECKUMH KOPHSIMU
N—OM CTEIEHU

63 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTeTeHn

64 JeiicTBus ¢ apupMETHUECKUMH KOPHIMHU

N—OM CTeIeHU




Pewienne nppaniuOHaIBHBIX YPaBHEHUN U

65
HEPABCHCTB

66 Pewienne nppaniuOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

67 Peienue nppanyoHaabHbIX YpaBHEHUN U
HEPABCHCTB

68 Pewienne nppaniuOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

69 Pemenne nppanmOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

70 Pemenue nppanvoHaibHBIX ypaBHEHUN U
HEPABEHCTB

71 Pemenne nppanimoOHaIbHBIX YPaBHEHUN U
HEPABEHCTB

79 Pemenne nppanmoOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

73 CgoiicTBa u rpaduk KopHs N-0ii cTenenu

74 CaolicTBa U rpauK KOpHsI N-Oi CTENEHU

75 CgoiicTBa u rpaduk KopHs N-0ii cTenenu
KonTponbHas padbora no teme

76 "ApudpmeTrnueckuii KOpeHb N—Ol CTENEeHHU.
HppanmoHanpHble ypaBHEHUS U
HepaBeHcTBa"

77 CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

78 CuHyC, KOCUHYC U TAHT'€HC YHCIIOBOTIO

apryMeHTa




CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO

79
aprymeHTa

80 CuHYC, KOCHHYC M TAHT'€HC YHCIOBOTI'O
apryMeHra

81 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMEHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOIO apryMEHTa

84 ApKCHHYC, apKKOCHHYC U apKTaHTEHC
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeieNIeHUEe TPUTOHOMETPHUICCKIX
(YHKIMIA YUCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpyKHOCTb,

86 oTpesiesieHue TPUTOHOMETPUIECCKIX
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuydeckast OKpyKHOCTb,

87 oTIpeieIeHue TPUTOHOMETPHUYECKIX
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuydeckast OKpyKHOCTb,

88 OIpeJIeTICHNE TPUTOHOMETPHYECKUX
(YHKIMIA YUCIIOBOTO apryMEHTa

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmyIbI

90 OCHOBHBIE TPUTOHOMETPUYECKUE

bopMyIibl




OCHOBHBIE TPUTOHOMETPUYECKUE

91
bopMyIBI

92 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

93 OCHOBHBIE TPUTOHOMETPUYECKHE
hopMyIBI

94 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

95 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

96 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbI

97 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

98 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX
BBIPAKECHUI

99 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

100 [Ipeo6pa3oBanne TPUrOHOMETPUUECKUX
BBIPAKECHUI

101 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKECHUI

102 [IpeobpazoBanue TPUrOHOMETPHUUECKUX
BBIPAKECHUI

103 [TpeobpazoBaHre TPUTOHOMETPUUECKUX
BBIPAKECHUI

104 [IpeobpazoBanue TPUrOHOMETPHUUECKUX

BBIPAKECHUI




[IpeobpazoBanue TPUTOHOMETPUUECKUX

105 .
BBIPAKCHUI

106 [Ipeobpa3oBaHyue TPUrOHOMETPUUECKUX
BBIPAKCHUI

107 Penienye TpUroHOMETPUUECKUX
ypaBHEHUH

108 Pewienne TpuroHOMeTpUYECKUX
YpaBHEHUU

109 Pemienne TpuroHOMeTprU4YECKUX
ypaBHEHUI

110 Pemenune TpuroHoMeTpuuecKux
YpaBHEHUU

111 Pemienne TpuroHOMeTprU4ECKNUX
ypaBHEHUI

112 Pemienne TpuroHOMeTpU4YECKNUX
ypaBHEHUU

113 Pelienre TpUroHOMETPUYECKUX
yYpaBHEHUHU

114 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUU

115 Pelienre TpUroHOMETPUYECKUX
ypaBHEHUU

116 Peuienne TpUroHOMETpUYECKUX
YpaBHEHUNU

117 Pemrenne TpuroHOMeTpUYECKUX
ypaBHEHUU

118 Peuienne TpUroHOMETpUYECKUX

ypaBHEHUU




119

Pewenne TpuroHOMeTpU4ECKUX
ypaBHEHUH

120

121

122

KonTtponsHas padora no teme "®dopmyrs
TPUTOHOMETPUH. TPUTrOHOMETPUYECKUE
ypaBHEeHuUA"

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
ocjienoBarelIbHOCTEH. MOHOTOHHEIE
[IOCJIEAOBATEILHOCTH

HOCJIG,I[OB&TGJ'IBHOCTI/I, CIIOCOOBI 3aJaHus

HOCJ'IC,I[OB&TGJ'IBHOCTG?I. MoHOTOHHBIE
noCJIICAOBATCIbHOCTHU

123

Apudmerndeckas 1 reoMeTpruIecKast
nporpeccuu. Mcnonab3oBaHue Nporpeccuu
JUISl PEeLIeHUs peabHbIX 33134
IPUKJIAJHOTO Xapakrepa

124

Apudmernueckasi 1 reoMeTpuyecKas
nporpeccuu. Mcnons3oBaHue Nporpeccuu
JUISl pEIICHUS PEATIbHBIX 3a]a4
IIPUKIIATHOTO XapaKkTepa

125

ApudmeTrnueckast 1 reoMeTpuyecKas
nporpeccuu. Mcnonp3oBaHue Nporpeccuu
JUISI pEIICHUs peallbHbIX 3a]a4
IIPUKIIATHOTO XapaKkTepa

126

beckoHeuyHo yObIBaroIias reoMeTpruiecKas
nporpeccusi. Cymma 6€CKOHEYHO
yOBIBAIOIIEH TEOMETPHUIECKOM
POrpeccuu




BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccusi. Cymma 6€CKOHEUHO

127 . . 1
yOBIBaIOLIEH reOMeTpHUIeCKOn
IPOrpeccuu

128 @dopmya CI0KHBIX ITPOLEHTOB

129 ®dopMya CII0KHBIX TTPOIIEHTOB

130 ®dopmyna CIOKHBIX MTPOIEHTOB
O06o0061enue, cucreMaTru3anys 3SHaHHUH 3a

131 Kypc alnreOpbl ¥ Hadall MAaTEMaTHIECKOTO 1
aHasimza 10 kiacca
O06o0061ieHue, cucTeMaTu3alus 3HaHUH 3a

132 Kypc ainre0pbl 1 Hayall MaTeMaTHYeCKOTo 1
aHanmu3a 10 knacca
O0001enne, cucreMaTA3aIus 3HaHUH 3a

133 Kypc ainre0pbl 1 Hayall MaTeMaTHYeCKOT0 1
ananmu3a 10 kmacca
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

134 KypcC aJireOpbl ¥ HayaJl MaTeMaTUIeCKOTo 1
anaimza 10 kiacca

135 Hroroas koHTpoapHas pabora

136 HToroBast KOHTpOJIbHAsA paboTa

OBIIEE KOJIMYECTBO YACOB I1O 136

I[MTPOT'PAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa ugposbie
wn Tema ypoka Beero Kourpoibnble IIpakTHyeckue ilsyqemm :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoTshI padoThI pecypest
1 CreneHb ¢ paliMOHAJIbHBIM I0Ka3aTeleM 1
2 Crenenb ¢ palldOHATBHBIM MMOKa3aTeIeM 1
3 CBoiicTBa cTeneHU 1
4 CBoiicTBa cTENeHU 1
5 CBoiicTBa cTeneHU 1
5 [IpeoOpa3oBaHue BEIpaXKCHUH, 1
COJIEp KALINX PALlMOHAIbHbIE CTETIEHU
7 [IpeoOpa3oBaHue BEIpaXKCHUH, 1
COJZIEpIKAIINX PAIlMOHATBHBIE CTETICHU
8 IIpeoOpa3oBaHue BBIpAKEHUI, 1
COJIEp KALINX PAllMOHAIbHBIE CTETIEHU
9 [IpeoOpazoBaHme BhIpaXKEHUH, 1
COJIEp KALINX PAllMOHAIbHBIE CTETIEHU
10 [IpeoOpazoBaHme BhIpaXKEHUH, 1
COJZIEpIKAIINX PAIlMOHATBHBIE CTETIEHU
11 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
12 [TokazaTenbHble YypaBHEHUS U HEPABEHCTBA 1
13 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
14 [TokazaTenbHble YypaBHEHUS U HEPABEHCTBA 1
15 IlokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
16 [TokasaTenbHbIE YpaBHEHUS U HEPABEHCTBA 1




[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

17 rpaduk
KonrponsHas padora o teme "CremneHs ¢

18 panMoHaIBbHBIM MTOKA3aTeNIeM.
[TokazarenpHas pynkuwms. [TokazarenpHbIe
YpaBHEHHUsI U HEpaBeHCTBA"

19 Jlorapudm yucna

20 Jlorapudm uncna

21 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI

99 IIpeoOpa3oBaHue BBIPAKEHUIH,
COJIepKaLIHUX JIOTapu(pMbI

93 [IpeoOpa3oBanue BBIpAKEHHIA,
COZIep KAIHX JIOTapU(MBI

24 IIpeoOpa3oBaHue BbIPAKEHUIH,
COZIepIKAIHX JIOTapU(MBI

25 IIpeoOpa3oBaHue BBIpAKEHUI,
COJIepKaLIHX JIOTapU(MBI

26 [IpeoOpa3oBanue BbIpaxeHH,
coJieprKaliux Jorapudmol

97 IIpeoOpa3oBaHue BBIpAKEHUIH,
COJIepKaLIHX JIOTapU (MBI

)8 Jlorapudmuueckue ypaBHEHUs U
HEpaBEHCTBA

29 Jlorapudmudeckue ypaBHEHUS 1
HEpaBEHCTBA

30 Jlorapudmuueckue ypaBHEHUS U

HCPAaBCHCTBA




Jlorapudmuueckue ypaBHEHUS U

31
HEpaBEHCTBA

39 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

33 Jlorapudpmmuueckue ypaBHEHUs U
HEpaBEHCTBA

34 Jlorapudmuueckue ypaBHEHUS U
HEpaBEHCTBA

35 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA
u rpadux

36 Jlorapudpmuueckas pyHkuus, e€ CBOUCTBa
u rpaduk

37 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

40 Tpuronomerpudeckne GyHKINHU, HX
CBOMCTBA U rpaduKu

41 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

42 Tpuronomerpuueckue GyHKIUHU, UX
CBOMWCTBA U TpapuKu

43 Tpuronomerpuveckne GyHKIIUH, UX
CBOMCTBA U rpaduKu

44 Tpuronomerpuueckue GyHKIUHU, UX

CBOMCTBA U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

45
HEPaBEHCTB

46 [TpumMepbl TPUTOHOMETPHUUECKUX
HEPaBEHCTB

47 ITpumMepbl TPUrOHOMETPHUECKUX
HEpPaBEHCTB

48 [Tpumepbl TPUTOHOMETPHUUECKUX
HEpPaBEHCTB

49 [Tpumepsl TPUTOHOMETPHUUECKUX
HEPaBEHCTB
KonrtponbHas pabora no teme
"Jlorapudmuueckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUs U

50 HepaBeHCTBA. T pUTOHOMETPUYECKHE
(GYHKIIUY ¥ X
rpaduku. Tpuronomerpuaeckue
HepaBeHCTBa"

51 HenpepbiBHble QyHKIIUT

59 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

53 MeTo HHTEPBAJIOB JUTSI PEILICHHS
HEPaBEHCTB

54 [TpousBonHas GyHKIUU

55 [IpousBonHas GyHKIIMN

56 I'eomerpuueckuil u GU3NIECKUN CMBICI
MIPOU3BOIHOMN

57 I'eomerpuueckuil ¥ GpU3NIECKUNA CMBICI

MIPOU3BOJHOMN




I'eomerpuueckuii u GU3NIECKUN CMBICIT

58 .
IIPOU3BOIHOM

59 I'eomerpuueckuii u GU3NIECKUNA CMBICIT
MPOU3BOAHOMN

60 [Ipou3BoHbIC 35IeMEHTAPHBIX (DYHKITHI

61 [Tpou3BoHBIC NIEMEHTAPHBIX (YHKINI

62 [Ipoun3BoHbIC 37IeMEHTAPHBIX (PYHKITHI

63 [Tpou3BoaHast CyMMBI, POU3BEICHHS,
9acTHOTO (DYyHKIIUH

64 IIpou3BosHas CyMMBbl, IPOU3BEICHMUS,
9acTHOTO (DyHKIIUH

65 IIpon3BosHas CyMMBbl, IPOU3BEICHMUS,
4acTHOTO yHKIUI

66 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS,
4acTHOTO QyHKIUI

67 ITpon3BosHast CyMMBI, TPOU3BEICHHUS,
4acTHOTO QyHKIUI
IIpuMeHeHne MPOU3BOJHON K

68 UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K

69 UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K

70 WCCIIeIOBAaHHUIO (PYHKIMIA Ha

MOHOTOHHOCTBb U 3KCTPEMYMBI




71

[IpuMeHeHne Npou3BOJHON K
HCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

72

[IpuMeHeHne Npou3BOJHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

73

74

75

Haxoxnenune HauOOJIbIIEr0O U
HAaUMEHBIIETO 3HAYCHUS (PYHKITUU HA
OTpe3Ke

HaxoxneHnue HauOOIbIIEro U
HaMMCHBIICIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

HaxoxneHnue HauOOIbIIEro U
HaMMCHBIICTIO 3HAYCHU q)YHKI_II/II/I Ha
OTPE3KE

76

Haxoxnenne HanOoJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (YHKIIMHA HA
OTpe3Ke

77

78

79

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST (PYHKIIUHA HA
OTpe3Ke

Haxoxxaenne HanOOIbIIErO U
HauMEHBIIETO 3HaUeHUsl (YHKIIUU Ha
OTpe3Ke

[Ipumenenre npou3BOIHOM IS
HAXO0XJCHHUS HAUJTY4LIEro peluieHus B
MPUKIAAHBIX 3a7a4ax, JJs ONpEAEIeHUs




CKOPOCTH TIpolLiecca, 3aaHHOr0 (hopMyon
Wi rpaduKomM

KonrponsHas pabora o Teme

80 "ITponsBonnas. [Ipumenenue
MIPOU3BOTHOMN"

81 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX

82 [TepBoobOpasnas. Tabmuia mepBooOpa3HBIX

83 [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

84 WuTerpan, reoMeTpruueckuii 1 pu3nyecKuii
CMBICJ UHTETpaja

85 WuTerpan, reoMeTpruueckuil 1 pu3nyecKuii
CMBICII MHTETpaa

86 WuTerpan, reomeTpudeckuil U GU3NIeCcKuil
CMBICJ UHTETpaja

87 Brruucnenue uaTerpana no gpopmyie
Herorona—IJleitOnuna

88 Brruucnenue unTerpana no gpopmyine
Herorona—Jleibuuiia

89 Brruucnenue nnterpana no gpopmyine
Herorona—IJleitOnuna

90 Brruucnenue unTerpana no gpopmyie
Herorona—IJleitOnuna

01 Brruucnenne uaTerpana mo gpopmyine
Herorona—Jleiibaniia

92 CamocrosrenbHas pabora

93 CucTeMbl TMHEWHBIX YpaBHEHHH

94 CucreMpl TMHENHBIX YpaBHEHUN




95 CucremMbl TMHENHBIX YpaBHEHUN

96 Pemenne IMPUKIAAHBIX 3a/la4 C IIOMOIIbIO

CUCTEMBI JINHEWHBIX YPaBHEHUU

97 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

98 Pemenue MPUKJIAAHBIX 3aaa4 ¢ TIOMOIIbIO

CUCTEMBI JINHEWHBIX YPaBHEHUU

CucreMsl ¥ COBOKYITHOCTH LIETIBIX,
palMOHAIBHBIX, UPPALHOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTapHU(PMUIECKIX

99

YpPaBHEHUI U HEPABEHCTB

Cucremsl u COBOKYITHOCTH LCJIbIX,
100 palluOHAJIbHBIX, HPPALIUOHAJIbHBIX,

MMOKa3aTeIbHBIX, Jorapu(PpMHIECKUX
YpPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
101 palluOHAJIBHBIX, UPPALIUOHAJIbHBIX,
ITOKa3aTCJIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX

YpPaBHEHUI U HEPABEHCTB

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
102 palluOHAJIBHBIX, UPpPALIUOHAJIbHBIX,
ITOKa3aTCJIbHBIX, JIOFapI/I(bMI/I‘-IeCKI/IX

ypaBHEHUI U HEPABEHCTB

Hcnonb3oBanue rpadukoB GyHKIUN A7

103
pelIeHNs] ypaBHEHUHN U CUCTEM

104 Wcnonb3oBanue rpadukoB GyHKUUN 15

peuieHusl ypaBHEHU U CUCTEM




Hcnonp3oBanue rpagukoB GyHKIMN 715

105 . !
perieHusl ypaBHECHUH U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U

106 HEPABEHCTB K PEHICHUIO MATEMaTHICCKUX 1
3a/1a4 U 3a]1a4 U3 Pa3IUIHbIX 00JacTei
HayK{ U PEaIbHOU KU3HU

107 KontponbHas padota o teme "MHTerpan 1
u ero npuMeHeHus. Cuctemsl ypaBHEeHUI"

108 HatypanbHble u 1ienbie yrcna B 3afadax u3 1
peanbHOM KU3HU

109 HatypanbHble 1 1ebie 9rciia B 3a7a4ax u3 1
peATbHOM KU3HH

110 HatypanbHble u 1enbie yricna B 3a7adax u3 1
peATbHOM KU3HH

111 [Ipu3HaKK JETMMOCTH LIEIBIX YUCE 1

112 [Ipu3HaKy JEMMMOCTH TETBIX YUCEI 1

113 [Ipu3Haky JETUMOCTH LENBIX YUCEI 1

114 [Ipru3HaKy JETMMOCTH LEJIBIX YHCENT 1

115 [Ipu3Haky JETUMOCTH LENBIX YUCEI 1

116 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3alus 3HaHU. Y paBHEHUS

117 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3alus 3HaHU. Y paBHEHUS

118 [ToBTOpeHue, 06001IeHNE, 1
CUCTeMAaTH3allusl 3HAaHUA. Y paBHEHUS

119 [ToBTOpenue, o600mIEeHNE, 1

cucTeMaTu3alus 3HaHWi. Y paBHEHUS




[ToBTOpenue, 06001eHNE,

120 cucTeMaTu3alus 3HaHU. Y paBHEHUS
121 [ToBTOpenue, 06001IEHNE,
cUCTEeMaTU3alus 3HaHUM. Y paBHEHU
122 [ToBTOpeHue, 0600mIEHNE,
cucTeMaTu3alus 3HaHU. Y paBHEHUS
123 [ToBTOpeHme, 06001EeHNE,
cucTeMaTtu3alnus 3HaHui. HepaBeHcTBa
124 [ToBTOpenHme, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBeHcrBa
195 [ToBTOpeHME, 0000IIECHNE,
cucteMaTtu3anus 3HaHui. HepaBeHcTBa
126 [ToBTOpenHue, 06001IEHNE,
cucreMarusanus 3HaHui. HepaBencrBa
127 [ToBTOpeHme, 06001IEHNE,
cucrtemaTtusanus 3Hannil. HepaBeHcrsa
[ToBTOpenue, 060061IeHNE,
128 cucteMaru3anus 3HaHUH. CHCTEMBI
ypaBHEHUH
[ToBTOpenue, o6o0IIEeHNE,
129 cucreMaru3anus 3HaHUH. CHCTEMBI
ypaBHEHUH
130 [ToBTOpenue, o6o0mEeH e,
cucremaTtusanus 3HaHuil. DyHkuumn
131 [ToBTOpenue, 060061IeHNE,
cucremaTtusanus 3HaHuil. OyHKIUU
132 [ToBTOpenue, 06001IeHNE,

cucremaTusauus 3HaHuil. OyHKIUU




133 Hrorosast kKoHTpoJIbHAsI paboTa

134 Hrorosast koHTposbHas paboTa

O0001menue, cucTeMaTH3alds 3HAHUH 3a

135 KypcC aJIreOpbl ¥ Hayall MaTeMaTHYECKOTO 1
ananuza 10-11 kmaccos
O0001menue, cucTeMaTH3aldsI 3HAHUH 3a
136 Kypc anreOpbl 1 Hayal MaTeMaTHu4eCKOTro 1
ananuza 10-11 kmaccoB
OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, T€OMETPHSL.
Anrebpa u Havasla MaTeMaTU4YeCKOro aHanu3a (B 2 gactsax), 10-11 kmaccel/ YacTh
1: Mopakosuu A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.I'. u apyrue; noj
penakuueit Mopakosuya A.I'., OO11eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«10I] MHEMO3HMHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
['eometpus, 10-11 knaccewl/ Atanacsia JI.C., Byty3oB B.®., Kagomies C.b. u

npyrue, AkunonepHoe oomectBo «M3natensctBo «IIpocsenienue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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