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MOACHUTE/NIbHAA 3AMNUCKA
HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hauana MaTeMaTHYECKOTO aHAJIM3a» SBISETCS OJHUM W3 Haubosiee 3HAYUMBIX B IPO-
rpaMMe cTapiiei IKOJbI, TOCKOJbKY, C OJIHON CTOPOHBI, OH 00ECIeYrnBaeT MHCTPYMEHTANbHYIO 0a3y /Ui U3y-
YEHHUS BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, @ C IPYTrOil CTOPOHBI, (POPMHUPYET JIOTUIECKOE U aO0CTPAKTHOE MBIIII-
JICHUE yYallluXcsl Ha ypOBHE, HEOOXOAUMOM Il OCBOCHHS HH(GOPMATUKU, 00LIECTBO3HAHUS, UICTOPHH, CIIOBEC-
HOCTH U JPYTUX JUCLUMUIUIMH. B paMkax HaHHOTO Kypca ydalluecs OBJIQJI€BalOT YHHUBEPCAIBHBIM SI3bIKOM CO-
BPEMEHHON HayKH, KOTopasi (JOpMyJIMPYeT CBOU TOCTUXKEHUSI B MaTeMaTH4yeckoil popme.

Kypc anreOpsl 1 Hayaia MaTeMaTHYECKOTO aHAIM3a 3aKJIabIBaCT OCHOBY ISl YCIEIIHOTO OBJAICHHS 3a-
KOHamMu (U3UKH, XUMUU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHCHIIMI Pa3BUTHS SKOHOMHUKH U OOILIECTBEHHOM
KHU3HH, TO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO
MCIOJIb30BaTh UX JJIs JajbHeiero oOpa3oBaHus U B MOBCEHEBHOM KHU3HU. B Toxke Bpems oBianeHue adCT-
PAKTHBIMH U JIOTUYECKUA CTPOTMMH KOHCTPYKLHUSMH alireOpbl 1 MaTeMAaTHYECKOTO aHAIM3a Pa3BUBAECT yMEHHE
HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh UCTUHHOCTb, JJOKA3bIBATh YTBEPKICHHS C MOMOIIBI0O UHIYKIIUH U
paccyxaarh JeAyKTUBHO, HCIIOJIB30BaTh 0000IIEHNE  KOHKPETH3aIUI0, abCTparupoBaHrue U aHaJoruio, Gop-
MHUPYET KPEATUBHOE U KPUTUUECKOE MBILLICHUE.

B xone usyuenus kypca «Anredpa ¥ Hayaja MaTeMaTUYECKOr0 aHAIM3a» ydalluecs MOJIy4aroT HOBBIN
OMBIT PELICHUs MPUKIIAJHBIX 33]1a4, CAMOCTOSITEIBHOTO MOCTPOCHUSI MATEMAaTUYECKUX MOJIEIEH peabHbIX CH-
TyalMi, HTHTEpIPETALNU MMOJIYYEHHbIX PEIIECHUMN, 3HAKOMSTCS C MPUMEPAMHU MaTEMAaTUYECKUX 3aKOHOMEPHO-
CTEH B IPUPOJE, HAYKE U UCKYCCTBE, C BHIJAIOIIUMHUC MATEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc obnanaer 3HaUMTENBHBIM BOCITUTATEIBHBIM MIOTEHIIMAIOM, KOTOPBINA peau3yercst Kak yepes y4ueo-
HBI MaTepuan, CrocoOCTBYOMUN (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMs, TaK U uepe3 cneuuduxy yued-
HOM J1eATeNbHOCTH, TpeOyroIlel IPOAOKUTEIbHON KOHIIEHTPAlU BHUMAHMSI, CAMOCTOSITEIbBHOCTH, aKKypaT-
HOCTHM ¥ OTBETCTBEHHOCTH 32 IOJIyUCHHBIN PE3YJIbTAT.

B ocHoBe Meronuku o0yuyeHus ajnreOpe M HayajlaM MaTeMaTHYECKOI'O aHaIM3a JIEKUT J1eATeIbHOCTHBIN
MIPUHIINI 00YyUEHUS.

B cTpykType kypca «Anredpa v Hadaja MaTEMaTUYECKOTO aHaIN3a» MOXKHO BBIJICIHUTDH CIEIYIOIIUE CO-
JepKaTeNbHO-METOAMUECKUe JTUHUH: «YHucnaa U BeIYUCICHUD», «DYHKIMHU U rpapuKu», «YpaBHEHUS U HEpa-
BeHCTBa», «Hauanma maTemarnueckoro aHaiusa», «MHOXKeCTBa U JIOTMKa». Bce OCHOBHBIE cCOAEpKaTENbHO-
METOAMYECKUE IMHUM U3Y4alOTCsl Ha MPOTSHKEHUH JBYX JIET 00y4eHMs B CTapIlIeil IIKoJe, ECTECTBEHHO JI0TO0J-
Hs JApYT Apyra U MOCTENEHHO HACHIIAsCh HOBBIMU TEMAMU U paszjaenaMu. MOXHO C YBEPEHHOCTBIO CKa3aTh,
YTO JIaHHBIN KypC SBJISETCS UHTETPaTUBHBIM, IIOCKOJIbKY OOBEAMHSET B ce0e cofiep)kaHue HECKOJIBKUX MaTeMa-
TUYECKUX JUCIUIUINH, TAKUX KakK anredpa, TPUTOHOMETpUS, MaTeMaTUYECKUN aHallu3, TEOPUSl MHOXKECTB, Ma-
TemMaTudeckas Jioruka u Jip. [To Mepe Toro, Kkak ydamiuecs oBjIaJeBaOT BcE Oosee MIMPOKUM MaTeMaTHUECKUM
anmnapaToM, Y HUX IOCJEA0BaTENbHO (POPMHUPYETCS U COBEPLIEHCTBYETCS YMEHHE CTPOUTH MAaTeMaTHYECKYIO
MOJIENb PEAJIBHOM CUTyallH, IPUMEHATHh 3HAHUS, ITOJIyYE€HHBIE IPU U3YUYEHUU Kypca, JJIs PEIIEHUs CaMOCTOs-
TEeNTBbHO CHOPMYITUPOBAHHON MaTEMAaTUUECKON 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOAMYECKasl TUHUS «YuCIa U BRIYHCIEHUS» 3aBepIIaeT (OpMUPOBAHNE HABBIKOB HC-
MI0JI30BAHUS JIEHCTBUTENBHBIX YHCEI, KOTOPOe ObLJIO HayaTo B OCHOBHOMH IKoje. B crapieil mkone ocoboe
BHUMaHMeE ynensiercss (GOpMUPOBAHHUIO HABBIKOB PALIMOHAIBHBIX BHIYMCIEHUH, BKIIOYAIOIIUX B c€0s MCIIOIB30-
BaHUE PA3JIMYHBIX (OPM 3allMCU YKCIIA, YMEHHE JIeaTh MPUKUIKY, BBIIOIHATH NPUOIMKEHHBIE BBIYMCIICHUS,
OLICHUBATh YUCIIOBBIE BHIPAKEHUS, padOTaTh C MATEMAaTUYECKUMHU KOHCTAHTaMU. 3HAKOMBIE yJaIllUMCs MHOXe-
CTBa HATYpPaJbHBIX, LIEJbIX, PALMOHAIBHBIX U JIEHCTBUTENIBHBIX YUCEI JOMOJHAIOTCS MHOXKECTBOM KOMILIEKC-
HBIX YHCel. B KaX10M M3 3TUX MHOXKECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE eMy cnenuduuyeckue 3aaadu u
oTiepaliu: JejeHNe Hallelo, ONepUpOBaHUE OCTATKaMU Ha MHOKECTBE IEJIBIX UMCeNT; 0COObIe CBOMCTBA paIno-
HATBHBIX U UPPALMOHAIBHBIX YHUCEI; apu(METHUYECKHE OMepaIii, a TaKKe W3BJICUCHHE KOPHS HATypajJbHOM
CTETIEHH Ha MHOXECTBE KOMIUIEKCHBIX uucen. biaromaps mocienoBaTelbHOMY PACHIMPEHUIO KpYyra HCIONb-
3yeMbIX YHCEN U 3HAKOMCTBY C BO3MOXXHOCTSIMHM MX MPUMEHEHHs JIJIsl PELICHUs Pa3InYHbIX 3a/1a4 GOpMHUpYeT-
Csl TIPEJICTaBJICHUE O €IUHCTBE MAaTEMAaTHKU KaK HAyKH U €€ POJM B IMOCTPOEHUHU MOJIEJE peasbHOro MHpa;
IIMPOKO MCTIONIb3YIOTCS 00001IeHNe M KOHKPETHU3aLusl.

Jlunns «YpaBHEHUS 1 HEPABEHCTBA» peaN3yeTcs Ha MPOTSKEHUH BCEro OOy4eHHs B CTapuIell IKoJe,
IIOCKOJIBKY B KaX/10M paszzaeine [IporpaMmsl IpeaycCMOTPEHO peLIEHHE COOTBETCTBYIOIMX 3a1a4d. B pesynbrare
y4aliecs: OBJa/IeBalOT Pa3IMYHbIMU METOJAAMU PELIEHUS pallMOHAIBHBIX, HPPALUOHAIBHBIX, IOKA3aTEeIbHBIX,
Jorapu(MHUUECKUX U TPUTOHOMETPHUECKUX YpaBHEHHH, HEPABEHCTB U CHCTEM, a TAKKe 3a]ad, COJeprKallux



napametpsl. [lonydeHHble YMEHUS MIUPOKO MCHONB3YIOTCS MPH UCCIEAOBAHUM (PYHKIMHA C MOMOIIBIO MPOH3-
BOJHOM, MPH PEIICHUN MPHUKIATHBIX 33/1a4 U 3a/lad HA HAXOXKICHHE HAHOONBIINX M HAUMEHBIINX 3HAYCHUM
¢byukun. Jlannas coaeprkaTenbHas JMHUS BKIIOYAET B ce0s Takxke (OpMUpPOBAHUE YMEHUHN BBIMOIHATH pacué-
THI TI0 (hopMyIiam, mpeoOpa3oBaHUs PAIlMOHATIBHBIX, HPPAIIUOHATBHBIX U TPUTOHOMETPUICCKUX BBIPAKEHUH, a
Tak)Ke BBIPAKEHMI, COJIEpKAIINX CTEIEHU U JIorapudmbl. braromaps uzydeHuio airedpanyeckoro Marepuasia
MIPOUCXOIUT JaTbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO B a0CTPAKTHOTO MBIIIICHUS yJaluxcsi, GOpMUPYIOTCS
HABBbIKU JIEAYKTUBHBIX PacCyKIEHHH, pabOThl C CUMBOJIbHBIMU (hOpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH 1
3aBHCHMOCTEH B BUJIC PAaBECHCTB M HEpaBEHCTB. AnreOpa mpezaraet 3(¢p(HeKTHBHBIC HHCTPYMEHTHI ISl pele-
HUS MPAKTUYECKUX M €CTECTBEHHOHAYYHbBIX 3aJ1ay, HarJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK S3bIKa
HayKHU.

CopepxarenbHo-MeTonuYecKast TUHUS «OyHKIUU U TpadUK» TECHO MeperyieTaeTcs ¢ JpyruMHU JIMHU -
MU Kypca, IOCKOJIbKY B KAKOM-TO CMbICJE 3a/1aéT IOCIIEN0BaTENIbHOCTh U3yueHusl Marepuana. M3yuenue cre-
MIEHHOM, MOKa3aTeIbHOU, JOrapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKUUH, UX CBONCTB U IpadUKOB, HC-
MOJIb30BaHue (DYHKIIMHN IS PEIICHUS 3a/1a4 U3 IPYTHX YUeOHBIX IPEIMETOB H PEATbHOMN KU3HU TECHO CBS3aHO
KaK C MaTeMaTUYEeCKUM aHaJIN30M, TaK U C pelIeHHeM ypaBHEHUN U HepaBeHCTB. [Ipu aToM Oosbiioe BHUMaHKE
yaensiercss GOpMHUPOBAHUIO YMEHUS BBIpaXXaTh (GOPMYyJIaMU 3aBUCUMOCTH MEXKAY Pa3IUYHBIMU BEITUYHMHAMH,
UCCIIEIOBATh MOJMyuYeHHbIe (PYHKIIMH, CTPOUTDH UX rpaduxu. Matepuan 3Tol coaepKaTeabHOM JIMHUU HallelIeH
Ha pa3BUTHE YMEHHI U HABBIKOB, MO3BOJISIIONIMX BBIPAXKATHh 3aBUCUMOCTH MEXKY BEITUYMHAMHU B Pa3IMUHOMN
dbopMe: aHATUTUYECKOU, TpaduyecKkoil u cioBecHON. Ero u3yyeHue cnocoOCTBYET pa3BUTHIO aTOPUTMUYECKO-
T'0 MBIIUICHHS, CIOCOOHOCTH K 0000IIECHIIO M KOHKPETU3AIUHU, UCIIOIH30BAHUIO aHAIOTHH.

CopepxarenpHas auHus «Hayana MareMaTH4ecKOro aHaiu3a» IO3BOJISET CYIIECTBEHHO PaCIIMPUTh
Kpyr' KaKk MaTeMaTUYeCKUX, TaK W MPHUKIAIHBIX 3a7a4, TOCTYMHBIX IIKOJIbHUKAM, TaK KaK y HUX MOSBISETCS
BO3MOXXHOCTh CTPOUTH TPaQUKU CIOXKHBIX (PYHKIIHH, ONPEaensaTh UX HauOONbIINe U HAMMEHbIINE 3HAYCHHUS,
BBIYHCIIATH TUIOMIAH QUTYP B O0BEMBI TEll, HAXOAUTh CKOPOCTH M YCKOpPEHUSs TporeccoB. JlaHHas copepxka-
TeJbHAas JTUHHUS OTKPHIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUSI MAaTEMAaTHYECKUX MOJIENel pealbHbIX CUTYallUH,
MO3BOJISIET HAXOAUTH HAWJIyUIllee PEIICHUE B MPUKIAJHBIX, B TOM YHCJIE COIMATbHO-OKOHOMUYECKHUX, 3a/1adax.
3HAaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOI'0 aHalIHM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOro, (GopManabHO-
JIOTUYECKOTO W KPEATUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUI pacro3HaBaTh NMPOSBICHUS 3aKOHOB MaTe-
MAaTHKHU B HayKe, TEXHUKE U UCKYCCTBE. YUalluecs Y3HAIOT O BBIIAIOIIMXCS PE3YJIbTATAX, MOJTYYEHHBIX B XOJE
Pa3BUTHUSI MAaTEMATUKHU KaK HayKH, U 00 UX aBTOPaX.

CopepxarenbHo-MeTOnMYecKass NuHUS «MHOXECTBa M JIOTHKa» BKIIOUAeT B CeOsl AIEMEHTH TEOpUHU
MHOXECTB U MaTEMaTUYECKON JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIC MPEACTABICHUS TPOHU3BIBAIOT BECh KYpC
IIKOJIbHOM MaTeMaTUKH U MpeAsiaraloT Hauboliee YHUBEPCATbHBIN S3bIK, OOBEAUHSIIONINI BCE pa3ieNbl MaTe-
MAaTHKH U €€ MPUII0KEHHM, OHU CBSI3bIBAIOT Pa3HbIE MATEMATUYECKHUE TUCIUILIMHBI U UX MPUIIOKEHHUS B €IMHOE
uenoe. [loaroMmy BakHO JaTh BO3MOKHOCTH IIKOJBbHUKY MOHMMAaTh TEOPETUKO-MHOKECTBEHHBIN S3BIK COBpE-
MEHHOW MAaTeMaTHKH U MCTOJIb30BaTh €ro JIJIsl BIPAKEHHUSI CBOMX MbICTEH. IpyriuM BaKHBIM MPU3HAKOM MaTe-
MaTUKU KaK HayKH CleAyeT MpHU3HATh CBOMCTBEHHYIO € CTPOTOCTh OOOCHOBAaHUMN U ClEeIOBaHHE OIMpeneiH-
HBIM TIpaBUJIaM MTOCTPOEHHUS JI0KA3aTEIHCTB. 3HAKOMCTBO C JIEMEHTaMH MaTEMaTUYECKON JIOTUKU CIIOCOOCTBY-
€T Pa3BUTHIO JIOTUUECKOT0 MBIIIJICHUS YYalIuXcsl, TO3BOISET UM CTPOUTh CBOM PACCYKJIEHUSI HA OCHOBE JIOTH-
YECKUX MPaBuil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIILJICHHUS.

B xypce «Anrebpa u Hagana MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTEMaTHYECKOTO MO-
NEUPOBaHUSI, KOTOPBIE MTPU3BAHBI CIIOCOOCTBOBATH (hOPMHUPOBAHUIO HABBIKOB MTOCTPOEHUS MOJIEIEH pealbHBIX
CUTYaIui, UCCIEeOBaHM ATUX MOJIENel C TOMOIIBIO amnmapara anreOpsl 1 MaTeMaTHYeCKOro aHaliu3a, MHTep-
MpETAIUH TTOJIYYCHHBIX PE3YNIbTaTOB. Takue 3a/ilaHusl BIUIETEHBI B KXKIbIM U3 pa3enoB [IporpamMmel, MOCKOIb-
Ky BECh MaTepHall Kypca IHUPOKO UCIONB3YETCs JUIsl pelIeHUs NPUKIaJHbIX 3a1ad. [Ipu pemenun peanbHbIX
MPaKTUYECKHUX 3aJad ydalluecsl pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, abcTpa-
THPOBATHCS, UCIOIH30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETH3UPOBATH MpodiieMy. JlesTenbHOCTh 1Mo GhopMu-
POBaHUIO HABBIKOB PEIICHUS MPUKIIATHBIX 3a7]a4 OPTaHU3YETCs B MPOIIECCe U3YyUEHUS BCEX TEM Kypca «Anreo-
pa ¥ Havajla MaTEMaTUYECKOr0 aHaIu3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

Cormacno yueOHoMy 1uiany B 10 —11 kiraccax mzydaercst yaeOHbIN Kype «AnreOpa U Hadajga MaTeMaTH-
YEeCKOT0 aHan3a», KOTOPHIN BKIFOYaeT B ce0s CIeNYIOIINEe OCHOBHBIE Pa3AelNbl cojepkanus: «Hucma u BeIUuC-
TeHHsT», «YpaBHEHUS U HepaBeHCTBay, «DyHKIMM u rpadpukny», «Hadana mareMaTHueckoro aHainmsa», «MHO-
KECTBA U JIOTUKAY.



B VYueOHOM m1aHe Ha u3ydyeHue yriayOEHHOro Kypca aiareOpbl M Hadyajg MaTEeMaTH4YeCKOro aHaJIn3a B
10—11 xyaccax otBoauTCsl 4 y4eOHBIX YacOB B HEJEIIO B TEUCHHE KaXI0TO rojia 00y4eHus1, BCEro 3a JiBa roaa
oOydeHust — 272 y4yeOHBIX YacoB.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O IPEIMETA «AJITEBPA U HAYA-
JIA MATEMATHYECKOI'O AHAJIN3A»

OcBoenue ydeOHOTro npeamera «Anredpa ¥ Hayaima MaTEeMaTHYECKOTO aHAJIM3a» JOHKHO 00eCIeunBaTh
JOCTH)KEHHE Ha YPOBHE CPEIHETO OOIIero oOpa3oBaHMsl CIASAYIOIIMX JTUYHOCTHBIX, METAlPEAMETHBIX U MPE/-
METHBIX 00Pa30BaATEIBHBIX PE3YIHTATOB:

JUYHOCTHBIE PE3YJBbTATbBI

JIndHOCTHBIE Pe3ybTaThl OCBOSHUS IPOTPaMMBbI yueOHOTO mpeaMera «MaTeMaTHKa» XapaKTepU3yITCs:

I'paskjaHCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAAHCKOW TMO3HMIIMHM OO0YYArOMIerocsl Kak aKTUBHOTO M OTBETCTBEHHOTO WiICHA
pOCCHICKOTO 00IIecTBa, MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIIMOHMPOBAHUS Pa3IUIHBIX
CTPYKTYp, SIBJICHUH, TPOIIEAYP TPakKIAaHCKOTO o0IIecTBa (BEIOOPHI, ONIPOCHI U TIP.), YMEHHEM B3aHUMOJICHCTBO-
BaTh C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (YHKIUSIMU M Ha3HAYCHUEM.

IlaTpuoTHYECKOEC BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
POCCHUICKOM MAaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JOCTHMKEHHSIM POCCUMCKUX MAaTEMAaTHKOB U POCCHUM-
CKOIl MaTeMaTH4eCKOH ILKOJIbI, K UCIIOIb30BAHHUIO STUX JOCTHKEHHUM B APYTrUX HayKaX, TEXHOJIOTHIX, cepax
SKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

OCO3HAHUEM JYXOBHBIX IIEHHOCTEM POCCUICKOTO Hapojaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HA-
HUS, ITUYECKOrO MOBEJICHUS], CBI3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HAYKH U ACSTEIbHO-
CTBIO Y4EHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYTyIIETO.

OCTETUYECKOE BOCITMTAHHUE:

ACTETHYECKUM OTHOIIICHUEM K MHPY, BKIIOYAs ICTETUKY MAaTEMaTHYCCKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/1a4, pelIeHUN, PaCcCyKICHUMN; BOCOPUMMYMBOCTBIO K MATEMATUUECKUM aCleKTaM pa3jIMYHbIX BUJOB UCKYC-
CTBa.

Pu3ndecKkoe BOCIUTAHHKE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS TIPUMEHSITh MaTeMaTUYECKUE 3HAHUS B MHTEpecax 3JJ0pOBOTO U Oe3omac-
HOro 00pa3a >KW3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO (3A0pPOBOE MUTaHUE, COATaHCHPOBAH-
HBIN PEXHUM 3aHITHH U OTIIbIXa, PETyJsipHas (pu3nyeckas akTUBHOCTH); (PU3MUYECKOTO COBEPIICHCTBOBAHUS MPHU
3aHATUSAX CIIOPTUBHO-030POBUTEIBHON 1€ATENBHOCTHIO.

TpynoBoe BOCIIMTaHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM [IEHHOCTU TPYAOIIOOMS; HHTEPECOM K pa3nuyHbIM chepam npodec-
CUOHAJIBHOU JEATEIHbHOCTH, CBI3aHHBIM C MaTEMAaTHKON M €€ MPUIOKEHUSIMH, YMEHHUEM COBEPIIATH OCO3HAH-
HBI BBIOOp Oyayiiei mpodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE IUIAHBI; TOTOBHOCTHIO U CIIO-
COOHOCTBIO K MaTeMaTUYECKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HA MPOTSHKEHUH BCEM KU3HMU, TOTOBHO-
CTBIO K aKTUBHOMY YYacCTHIO B PEILICHUU MTPAKTUYECKUX 3a/1a4 MaTEMaTUYECKOW HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpbI, MOHUMAHUEM BIUSHHUS COIUAIBHO-IKOHOMUYECKUX
MPOIIECCOB Ha COCTOSIHUE TIPUPOTHON U COIHMAIBHONU CPENbl, OCO3HAHUEM TJIO0ATFHOTO XapaKTepa dKOJIOTHYe-
CKUX MpoOJeM; OpHeHTaIMell Ha TPUMEHEHNE MaTeMaTHYeCKUX 3HAHUN ISl pelleHusl 3a/1a4 B 00JIacTH OKpY-
YKAIOIIEH Cpeibl, TUTAHUPOBAHUSI IIOCTYIIKOB M OTICHKH WX BO3MOXHBIX MTOCJICICTBUM JIJIST OKPYXKAIOIIEH CPEJIbI.

LleHHOCTH HAYYHOIO ITO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0 MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTEeMaTHYeCKOW HayKd Kak cdepbl YelIOBEYECKOW AESITeNbHOCTH,
ATanoB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHUS ITMBHIIM3AIIMH; OBJIAJICHUEM SI3BIKOM MaTEMaTHKH U MaTeMa-
TUYECKOU KYJIBTYpPOH KaK CPEJCTBOM MO3HAHUS MHUPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO U UCCIEI0Ba-
TETBCKYIO JIEATeIbHOCTh WHIUBUIYAJIbHO U B TPYIITIE.




METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pe3ylnbTaThl OCBOSHUS MpPOTrpamMMmbl yueOHOro mpeamera «MaTemaTnkay XapakTepu-
3YIOTCSl OBJIQJICHUEM VHUBEPCANbHbIMU NO3ZHABAMETbHBIMU OeliCNEUAMU, YHUBEPCATbHBIMU KOMMYHUKAMUG-
HbIMU OelicmBUIMU, YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OeliCMBUSIMU.

1)Vuusepcanvuvie noznasamenwvnuie oeticmsus, obecneuusarom gopmuposanue 6A308blX KOCHUMUBHBIX
npoyeccog obyyarouuxcs (0c8oeHue Memoo08 NO3HAHUSA OKPYICAIOUe20 MUpa; NpUMeHeHue 102UYecKux, uUc-
C1e008amenbCKUX onepayuli, ymeHut pabomams ¢ uHgpopmayuetr).

bazoBble JIoruyecKre AeUCTBUS:

® BBIBJISITH M XapaKTEepPU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, MOHSATUN, OTHO-
HIEHUH MeXAy MOHATUAMU; (POPMYIHpPOBATh ONpPEeTIeHUs] MOHATHI; YCTaHABIMBATh CYILECTBEHHBIN MPU3HAK
KJIAaCCU(UKALIUU, OCHOBAHUS /Il OOOOIICHHS U CPABHEHHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbIC U OTPUILIATEIbHbIC,
€IMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

® BBHIIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HM M MPOTUBOpEUrs B (akTax, JaHHBIX, Ha-
OJIIOJIEHUSIX U YTBEPKACHUAX; IpeJyuIaraTb KpUTEPHUH ISl BBIABIICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

& J1eJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX H HHIYKTUBHBIX YMO3AKIIIOUCHUH,
YMO3aKIIFOUEHUH 110 aHAJIOTUU;

® TPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUH (TPSAMbIE U OT MPOTHB-
HOT0), BBICTPaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 0OOOCHOBHIBATH COOCTBEHHBIE
CYXXJICHHSI M BBIBOJIBI;

e BbHIOMpaTh crI0CcO0 perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILIEHUs, BHIOUPATh
HauboJIee MOAXOAAIIUN ¢ YUETOM CAaMOCTOATEIbHO BhIICTICHHBIX KPUTEPHUEB).

ba3oBble nccieoBaTenbCKue 1eHCTBUS:

® UCIOJIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA;, (OPMYIUPOBATH BOMPOCHI,
¢bukcupymoie NpoTUBOpeUre, MpodieMy, ycTaHaBIUBaTh ICKOMOE U JJaHHOE, (OpMUPOBATH THIIOTE3Y, apry-
MEHTUPOBAThH CBOIO IMO3HIINIO0, MHEHUE;

® IIPOBOJMTH CAMOCTOSITENILHO CILNIAHUPOBAHHBIN AKCIEPUMEHT, HCCIEAOBaHUE IO YCTAHOBJICHUIO OCO-
OCHHOCTEl MaTeMaTU4ecKOro OOBbEKTa, SIBJICHMS, MPOIIECcCa, BBISIBICHHIO 3aBHCHUMOCTEH MEXIy OOBEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMH,

® CaMOCTOSITeNIbHO (POPMYIUPOBATH 0OOOIIEHUS U BHIBOJIBI IO PE3yJIbTaTaM IMPOBEICHHOTO HAOMIOACHNUS,
HCCIICIOBAHMS, OI[CHUBATH JIOCTOBEPHOCTH MOJyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB 1 00OOIIICHHUI;

® IIPOTHO3HPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIABUTAThH MPEANOIOKEHHS O €T0 PA3BUTHU
B HOBBIX yCJIOBHSIX.

Pabora c undopmarmei:

® BBUIBISITH AePUIUTH UH(GOPMALIUU, TAaHHBIX, HEOOXOIUMBIX I OTBETAa Ha BOMPOC W AJIS PELICHHS
3a/1auu;

e BEIOHpaATh HHPOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIU3UPOBATH, CHCTEMATU3UPOBATh U WH-
TEPIPETUPOBATH HHPOPMAITUIO PA3TMYHBIX BUIOB U (hOPM IIPEICTABICHHSI,

® CTPYKTYypUpOBaTh MH(POPMAILINIO, IPEACTABIATH €€ B pa3NIUYHBIX (opMax, WILTIOCTPUPOBATH Tpadude-
CKU;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIHH 10 CAMOCTOSTEIHHO CHOPMYITHPOBAHHBIM KPUTCPHUSIM.

2) Vnusepcanvnvle KOMMyHUKamugHbvle Oeticmsus, 06ecnedusarom c@hopmMuposanHoCms COYUAIbHbIX
HABbIKOG 00YYAIOUJUXCAL.

OOmieHue:

® BOCHPUHUMATh U (GOPMYIHUPOBATH CYXIECHUS B COOTBETCTBUU C YCIOBHUSIMH U LIENSIMU OOILIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTAX, 1aBaTh NOSICHEHHUS 10 X0y
pelieHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN Pe3ysIbTarT;

® B X0J1¢ 00CYXJIEHHsI 3a]1aBaTh BOMPOCHI 10 CYLIECTBY 00CYXJIaeMON TeMbl, TpOOIeMbl, peraeMon 3a-
7la4u, BBICKa3bIBaTh UJI€U, HALIEJICHHbIE HA TOMCK PELIEHUS; COIIOCTABIIATH CBOU CYXACHHUS C CY)KIECHUSAMU ApPY-
IMX YYaCTHHKOB JIMajora, oOHapyXHBaTh pa3iId4Me U CXOJCTBO MO3MIINI; B KOPPEKTHOH (popme dopmynupo-
BaTh PA3HOIIACHS, CBOM BO3PAXKECHMUS;

® IIPEJICTaBIIATh PE3Y/IbTAThl PELICHUS 33a[1a4uM, SKCIIEPUMEHTA, UCCIIEeI0BaHUS, IPOEKTa; CAMOCTOSTEIILHO
BbIOMpATh (pOpMaT BBICTYIIEHHUS C YUETOM 33/1a4 IPE3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.



CoTpyIHHYECTBO:

® NIOHMMATh M HCIIOJIb30BAaTh MPEHMYIIECTBA KOMAHAHOW W WHAWNBUAYAIbHON pabOThI MPH pPEIICHUU
y4eOHBIX 3a7a4; MPUHUMATH IeJIb COBMECTHOW ACATeIbHOCTH, TNIAHUPOBATH OPTaHHU3AINI0 COBMECTHOU pabo-
TBI, pacpeesaTh BBl pabOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YNIbTAT padOThI; 00001IaTh MHEHUS
HECKOIBKMX JIIOICH;

® y4acTBOBaTh B IPYIMIOBBIX opMax paboThl (00CYXaeHHS, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD) H
T.I1.); BBIMOJHATH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C APYTMMH WICHAMH KOMAaHJbI; Olle-
HUBaTh KaYECTBO CBOETO BKJIaJIa B OOIIMH MPOAYKT MO KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMU B3aH-
MOJICHCTBHSL.

3) Vuueepcanvhvie pezynamueHnble Oelicmaus, odecneuugarom Gopmuposanie CMulClL08bIX YCMAHOBOK

U JICUBHEHHBIX HABLIKO8 TUYHOCIU.

CaMoopranm3amnus:

® COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 3a/a4d, BEIOMPATh CIIOCOO PEIICHHs ¢ YIETOM MUMEIOIIUXCS pe-
CYpCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BAPUAHTHI PEHICHUN C y4ETOM
HOBOH HH(OpMaIUH.

CaMOKOHTPOJIb:

® BJIQJICTh HaBBIKAMH ITO3HABATEIBHOU pediieKCHH Kak OCO3HAHHS COBEPIIACMBIX JEHCTBUN M MBICTIH-
TEJBHBIX MPOIECCOB, UX PE3YJIHTATOB; BIAACTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoLiecca U Pe3yib-
Tara pelIeHUs MaTeMaTHICCKOM 3a1a4H;

® TIPCIBUJIETh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IPH PEIICHUH 3a/1a4d, BHOCUTh KOPPEKTHBHI B
JeSTEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAHICHHBIX ONIHMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTATA LEJIU U YCIOBUAM, OOBIACHATH MPUYUHBI JOCTIXKCHUS UITU HETOC-
THXKEHUS Pe3yNIbTaTOB JAEATEILHOCTH, HAXOAUTH OLINOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbHI

10 kaace
‘Incna MU BBIYUCJICHUA

e (CB000OAHO OMEpUPOBaATh MOHATHIMH: pAIllOHATBHOE YMCIIO0, OECKOHEUHas MepuoAndeckas Apoob, mpo-
LIEHTBI; UPPALMOHAJIBHOE YHCIIO; MHOKECTBA PALMOHATIBHBIX U IEMCTBUTENIBHBIX YUCEIN;, MOAYJIb JIEHCT-
BUTEJIBHOIO YHCIA.

e [IpumeHsaTH APOOU U MPOLEHTHI AJS PElICHUs MPUKIATHBIX 33a]a4d U3 Pa3jIMuHbIX OTpacieil 3HaAHUH U
peanbHON KU3HU.

e [lpumeHsTh NMPUOIMKEHHBIE BHIYUCIICHUS, IPABUIIa OKPYTIICHUS, IPUKUJIKY U OIEHKY pe3yibTaTa BbI-
YUCIICHU.

e (CB000AHO OMEpUPOBATHh MOHATHEM: CTEIEHb C IEJBIM MOKa3aTeIeM; UCIIOIb30BaTh MOAXOAAIIYI0 Gop-

MY 3alUCH JIEUCTBUTEIBHBIX YUCET ISl PEIICHUS MPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX.

CB000OIHO OnIEpUPOBATH MOHATHEM: apU(METHIECKHII KOPEHb HATypaIbHOU CTETICHH.

CB00OIHO ONIEpUPOBATH MOHATHEM: CTENEHb C PAI[MOHATHLHBIM MTOKA3aTENIEM.

CB00OIHO ONIEpUPOBATH MOHATHIMHU: JIOTapU(pM YKCIa; TECATUIHBIE U HaTypalbHbIE IOTapU(PMBI.

CB00OIHO ONIEpPUPOBATH MOHATHIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOTO apTryMEHTa.

OnepupoBaTh NOHATHIMU: APKCUHYC, ApKKOCUHYC U apKTAHT€HC YMCIOBOI'O apTyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

e (CB000OAHO OMEPUPOBATH MOHATHIMHU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PaBHOCWIIbHBIE YPaBHEHUS
U YPaBHEHUSA-CIIEICTBYS; PABHOCWIbHBIE HEPABEHCTBA.

o [IpumeHATH pa3nuyHbIE METObI PEIICHUS PAllMOHAIBHBIX U IPOOHO-pAlMOHATIBHBIX YPaBHEHU; MpHU-
MEHSTh METOJI UHTEPBAJIOB JUISl PEIICHUS] HEPABEHCTB.

e (CB000AHO ONepUpPOBaATh MOHATHSAMH: MHOTOWIEH OT OJHOW MEPEMEHHOM; MHOTOWIEH ¢ IeTbIMU KO3 (-
¢unreHTaMi, KOpHU MHOTOWIEHA; MPUMEHSTh JIeIeHHe MHOTOYJIeHa Ha MHOTOWIEH C OCTaTKoM, T€O-
pemy be3y u Teopemy Buera i pemenus 3agad.



CB00OHO OmMepupoBaTh MOHATHUAMU: CUCTEMA JIMHEHHBIX YpaBHEHUH, MaTpUIla, OMPEIEIUTENb MaTPH-
bl 2 X 2 ¥ €ro reOMETPUUECKU CMBICIT; UCTIOJIb30BaTh CBOMCTBA ONMPEACTUTENS 2 X 2 I BEIYMCICHUS
€ro 3HaY€HHUsI, IPUMEHSTh ONPEACIUTENH IJIsl PEUICHUSI CUCTEMbI JINHEUHBIX YPaBHEHU; MOJIETUPOBATH
pealibHbIe CUTYAllUU C ITOMOIIBI0 CUCTEMBI JIMHEHHBIX YPaBHEHUI, UCCIEA0BATh TOCTPOECHHBIE MOJIEIH
C TIOMOIIBIO MATPUIL U ONPEICTUTENCH, UHTEPIIPETUPOBATDH MMOJTYyYEHHBIN pe3ybTar.

Hcnonw30BaTh CBOMCTBA NEUCTBUI C KOPHIMH JIJIsi TPeoOpa30BaHUsI BHIPAKEHUH.

BeimonHaTs mpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHI, COJCPIKAIIUX CTEIICHU C PAIllMOHATBHBIM IMOKAa3a-
TEJeM.

Hcnonb3oBathk cBOiCTBa Torapu@MoB Il MPeoOpa3oBaHUsl JOrapu(PMUUECKUX BbIPAKECHUIH.

CB00OIHO onepupoBaTh MOHATUSAMU: UppallOHaNIbHbIE, MIOKa3aTelbHbIE U Jorapudmuueckue ypaBHe-
HUS; HAXOJMUTh UX PEIICHUS C MOMOIIBI0 PABHOCUIIBHBIX MEPEXOJ0B UIIM OCYIIECTBIISIS POBEPKY KOP-
HEM.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKUE (OPMYIBI Uil MPeoOpa3oBaHUsl TPUTOHOMETPHUUECKHUX
BBIPAYKCHHUIA.

CB0O0OHO OTEpUPOBATH MOHATHEM: TPUTOHOMETPUIECKOE YPaBHEHHE, IPUMEHITh HE0OX0muMBbIe (Op-
MYJIBI JJISl pEUICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUECKUX YPAaBHEHUH.

MonenupoBaTh pealbHble CUTYallMH Ha SI3bIKE aareOpbl, COCTaBIATh BhIPAXKEHUS, ypAaBHEHUS, HEPABECH-
CTBa IO YCJIOBUIO 33/1a4H, UCCIIEI0BATh MOCTPOCHHBIC MOJICIIN C UCIIOJIH30BAHUEM alllapaTa aireophl.

DYyHKUMH U TPaPUKHU

CB000IHO ONIEPUPOBATH MOHATHIMHU: (PYHKIHS, CIIOCOOBI 3a1aHus (YHKINUN; B3aUMHO 0OpaTHble PyHK-
UM, KOMITO3UIHSA (PYHKIUH; TpaduK (YHKIINH; BRITOIHATH dJIEMEHTApPHbIE TPEeoOpa3oBaHus TpaprKoB
GbyHKIHi.

CB00OIHO ONEpHPOBATH MOHATUSAMHU: 00JACTh ONMPEACICHUS M MHOXKECTBO 3HAUCHWH (YHKUIWHU, HYIH
(GyHKINHU, TPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB0OOJHO ONEepUpoBaTh MOHATHAMH: YETHBIC M HEYETHBIC (YHKIMH, NEpUOAHYECKUe (QYHKIUH, MPO-
MEKYTKM MOHOTOHHOCTH (D)YHKLMH, MAKCUMYMbl I MUHUMYMBI ()yHKLIUH, HANOOJIbIIEE U HaMEHbBILICE
3Ha4YeHHE PYHKIIUU HA TIPOMEKYTKE.

CB0OOHO ONIEPUPOBATH OHATUSAMHE: CTEICHHAast QYHKINS C HATYpaJbHBIM M LIEJIBIM [TOKa3aTeNeM, Ipa-
GUK CTETeHHOW (YHKIMM C HATYpaJIbHBIM M IIEJBIM IOKa3aTeJeM; rpadMK KOpHS n-OH CTENEHHM Kak
(GbyHKIMK 0OpaTHOM CTENEHH C HATypaJIbHBIM NIOKA3aTEelIeM.

OnepupoBaTh MOHATHAMU: JIMHEWHas, KBapaTUYHas U APOOHO-JIMHEHHAs (YHKIUU; BBIIOIHATh 3JI€-
MEHTapHOE MCCIIEJOBAHUE U TOCTPOCHHUE UX I'PaUKOB.

CBo0OOmHO OmepupoBaTh MOHATHUSMH: TIOKa3aTeNbHas W JiorapudmMudeckas (YHKIHH, UX CBOWCTBA M
rpaduKu; UCIIOIb30BaTh UX IpadMKH /IS peIIeHUs] YpaBHEHHH.

CB000/IHO OIEpPUPOBATh MOHATUSAMU: TPUTOHOMETPUYECKAsI OKPY)KHOCTD, ONpPE/IeIeHne TPUTOHOMETPHU-
4eCKUX (YHKIIUH YUCIOBOTO apryMeHTa.

Hcnonb3oBate rpadukn GyHKIUHM A MCCle0BaHUS IPOIIECCOB M 3aBUCUMOCTEH NP pPELIeHUH 3a/1a4
U3 JpYruX y4eOHBIX MPEIMETOB U PEabHOM KU3HU; BBIpakaTh (POPMYJIaMU 3aBUCHMOCTU MEX/Y BEJH-
YHHAMHU.

Hagana MaTeMaTH4eCKOr0 aHAJIN3a

CBoOoaHO omepupoBaTh MOHATUSIMH: apumeTHdecKkass U T€OMETPUUYECKasl MPOorpeccusi, OECKOHEYHO
yObIBaroIasi reoMeTpruIecKasi Iporpeccusi; JIMHEHHBIM U SKCIIOHEHIIMAIBHBIA POCT, (hOpMyJia CIIOKHBIX
IIPOLIEHTOB; UMETH ITPECTABIICHUE O KOHCTAHTE e.

Hcnonb30BaTh MpOrpeccuu Ajsl pelieHus pealbHbIX 3a/1a4 MPUKIaJHOI0 XapakTepa.

CB00OHO OmepupoBaTh MOHATUSAMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHus MOCeI0BaTEIbHOCTEH,
MOHOTOHHBIE U OTPaHUYEHHbIE MTOCIIEJOBATEIbHOCTH; MOHUMATh OCHOBBI 3apOXKICHHUS MaTeMaTUYECKO-
ro aHaJIM3a KakK aHajan3a OECKOHEYHO MajbIX.

CB00OOIHO omepupoBaTh MOHATHSMHU: HENpepbIBHbIE (YHKIMM; TOYKH paspbiBa rpaduka (yHKIUU;
aCHUMIMTOTHI rpaduka QyHKIUH.

CB000/HO omepupoBaTh MOHATHEM: (DYHKIIMS, HETIpephIBHAs Ha OTpe3Ke; MPUMEHSTh CBOWCTBA HEIpe-
PBIBHBIX (DYHKLIMH U1 peleHus 3ajau.

CB000/1HO onepupoBaTh MOHATUSMHU: TIEpBasi U BTOpast MPOU3BOAHbIE (DYHKIMH, KacaTeabHast K rpauKy

GyHKIMU.



BbIuuciaTe npou3BOJHBIE CYMMBI, MPOM3BEIEHUS, YaCTHOIO M KOMIIO3ULUHM IBYX (DYHKIMH; 3HATbh
IIPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIUH.
Hcnonp30BaTh TeOMETPUYECKHA U (PU3UUECKUN CMBICT IIPOU3BOTHOM JIJIsl pEILICHHs 3a/1a4.

MHo:xecTBa M JIOTHKA

CB00OHO ONEpUPOBATH MOHATHSIMH: MHOXECTBO, ONEpPAIlMH HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jjs OMHCAHMs peajbHBIX MPOLECCOB U SBICHUIA,
IIPH PELICHUH 33]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB.

CB00OHO OmEpHPOBATH MOHATUAMU: ONpEACICHUE, TEOpeMa, YpaBHEHHE-CIeICTBIE, CBOMCTBO Mare-
MaTHUYECKOro 00BEKTa, TI0KAa3aTeIbCTBO, PABHOCUIILHBIC YPAaBHEHUSI M HEPABEHCTBRA.

11 xkiace
I'II/IC.]'[il M BBIYUCJ/ICHUA

CBoOoaHO OmepUpoOBaTh MOHATHSAMU: HATYpaJbHOE M 11E€JI0€ YUCIIO, MHOXKECTBA HATYPAJIbHBIX U IEIBIX
YyHUCell; UCTO0JIb30BaTh MpU3HAKK AeauMocTH 1enbix uncen, HOJ m HOK HaTypanbHBIX uucen s pe-
LIEHUS 3a/1a4, IPUMEHSTh AIropuT™ EBKina.

CB00OOIHO OMEepUPOBATh MOHIATHEM OCTAaTKa MO0 MOJYJIIO; 3alMChIBATh HATYpaIbHbIC YHCIIA B PA3TUYHBIX
MO3UIIMOHHBIX CHUCTEMAX CUHMCICHUS.

CB0OOAHO OMEepUpPOBATh MOHATHIMHU: KOMIUICKCHOE YHCJIO M MHOXECTBO KOMIUICKCHBIX YHCEI; MPe/-
CTaBJISITh KOMIUICKCHBIC YHCJIA B AJITeOpandecKOl U TPUTOHOMETPUUYECKON (Dopme, BBITIOJIHATH apudMe-
TUYECKUE ONEPAIMH ¢ HUMH B H300paKaTh HA KOOPIUHATHON TUIOCKOCTH.

YpaBHeHNsSI 1 HEPABEHCTBA

CB000IHO OTIEpPUPOBATH MOHATHIMH: HPPAMOHAIBHBIC, TOKAa3aTeIbHbBIE U JIOTapu(MUIECKHE HEPABEH-
CTBA; HAXO/UTb UX PEIICHHUS C IOMOIIbIO PABHOCHJIbHBIX IIEPEXOJIOB.

OcymiecTBiATh 0TOOP KOPHEN NP peIIeHUN TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; IMPHUMEHSATh HEOOXOJUMBbIE
(bopMyIIbI U1l pelieH!s] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB00OHO OMEpUPOBATh NOHATHSAMH: CUCTEMA M COBOKYITHOCTh YPaBHEHUN M HEPAaBEHCTB; PAaBHOCHIIb-
HbIE CUCTEMBI U CUCTEMBI-CIIEICTBUS; HAXOJUTh PEIICHUs CUCTEMbl U COBOKYITHOCTEH pallMOHAIbHbIX,
UppaloHaIbHBIX, IOKA3aTENbHbIX U JJOrapu(MUUECKUX YPaBHEHUN U HEPABEHCTB.

Pemarp panmonanbsHble, HppalMOHAIbHBIE, TOKA3aTENbHbIE, TIOTApU(PMUUECKIE U TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOIYJIA U TapaMeTpBhI.

[TpumensTh rpaduyeckre MeTo bl AJIS pellleHUs] YpaBHEHUH U HEPaBEHCTB, a TAKXKE 3a/1a4 C IMapameT-
pamu.

MopenupoBaTh peajlbHble CUTYAI[MH Ha SI3bIKE aareOphl, COCTABIATh BHIPAXKEHUS, YPaBHEHUsI, HEPABEH-
CTBAa U UX CHUCTEMBI 110 YCIOBHIO 33J]a4i, UCCIIEN0BATh TIOCTPOCHHBIE MOJIEIH C UCIIOJIB30BAHUEM alllla-
pata anreOpbl, HHTEPIPETUPOBATH MOJYUECHHBIH pe3yibTar.

DOyHKIUH U TPa@UKH

Crpoutb rpadMKu KOMIO3UIKUK (GYHKUIUH ¢ TOMOIIBIO 3JIEMEHTAPHOTO UCCIEI0BaHMsI U CBOMCTB KOM-
MO3UIMHU ABYX (DYHKIIHH.

Crpouts reomeTpruyeckue o0pas3sl ypaBHEHUN U HEPABEHCTB Ha KOOPJIMHATHOM MIIOCKOCTH.

CB00OHO OnEpUpPOBATh MOHATHAMU: TPaPUKU TPUTOHOMETPUUECKUX (DYHKIIUH.

[TpuMeHATH PYHKIMH U1 MOJCIUPOBAHUS U UCCIIEIOBAaHUS PEaTbHBIX POLIECCOB.

Hayana MmaTeMaTH4eCKOr0 aHAJIH3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeT0BaHUs (DYHKIIUH HA MOHOTOHHOCTB M 3KCTPEMYMBI.
Haxonuts HanOosnpliee 1 HauMEHbIIIee 3HAYEHUS! PYHKIIMH HEMPEPhIBHON Ha OTPE3KE.

Hcnonb30BaTh NPOU3BOIHYIO IS HAXOXKJIEHUS! HAWTYUILEro pelieHrs B IPUKIAJHBIX, B TOM YHCIIE CO-
LUAJIbHO-)KOHOMHMYECKHUX, 3aJadax, Uil ONpEeAeNeHUs CKOPOCTH M YCKOPEHMs IpoLecca, 3aJaHHOTIO
bopmysoit unu rpaduxom.

CB00OHO omepupoBaTh MOHATHSAMU: MepBOOOpa3Hasi, ONpeneaEHHbI HUHTErpaj; HaXOAUTh MEepBO0O-
pa3Hble AJIeMEHTAapHBIX PYHKIMHA U BBIYUCIATH HHTErpal no ¢popmyne Hetorona—JleitOnuna.
HaxoauTe miomanu miockux Guryp u o0bEMbI T ¢ TOMOILBIO HHTErpaa.

Nwmetps mpejcraBiieHne 0 MaTeMaTHYECKOM MOJEIMPOBAHUU Ha MpUMepe cocTaBieHus TuddepeHiiu-
albHBIX YPABHEHMII.



e Pemath IMPUKJIAAHBIC 3aJa4d, B TOM YHCJIC COHAJIBHO-3KOHOMHYECKOTO U (1)I/ISI/I‘ICCKOFO XapakTepa,
Cpe€acTBaMu MaTEMATUYCCKOI'O aHaJIn3a.

COJAEP)KAHUE YYEBHOI'O KYPCA (IIO 'TOJAM OBYYEHMUA)

10 kaacce
Yucna v BbIYMCICHUSA

Panmonanehele uncia. OObIKHOBEHHBIE U AECATUYHBIE IPOOU, MPOLIEHTH!, OECKOHEUHbIE IEPUOIUUECKUE
npoou. [Ipumenenne qpobdeli U IPOIEHTOB IS PEIICHUS TPUKIIATHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciieil 3HaHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIC YKCTIa. PallnoHambHBIE M UPpalMOHATIBHBIE YHCTa. APpUPMETHYECKHE ONIepaIiH C JIeH-
CTBUTEJIbHBIMM 4HuclIaMU. MoJyib AEHCTBUTEIBHOIO 4Mcaa U ero cBoicrBa. IIpubnmkEHHbIE BBIUMCIICHUS,
IIpaBUjIa OKPYIVICHMs, IPUKUKA U OLICHKA PE3YJIbTATAa BHIYUCIICHUM.

Crenenp ¢ 1enbpIM nokasareneM. bunom Herorona. Mcnonbs3oBanue moaxoasmie Gopmel 3amucu aeicT-
BUTEJIbHBIX YMCEII JUIs PEIICHUS IPAKTUUECKUX 331a4 U IPEACTABIECHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYpaJIbHOW CTETICHH B €T0 CBOMCTRA.

CreneHsp ¢ palMOHaJIbHBIM IIOKA3aTENNEM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIBHBIM I10Ka3aTEIIEM.

Jlorapudm uucna. CoiicTa jorapudma. JlecaTHUHbIE U HATYypaJIbHBIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC M apKTaHI'€HC YH-
CJIOBOT'O apr'yMEHTa.

YpaBHeHUs M HEPaABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHMs. PaBHOCHIIbHBIE ypaB-
HEHHUs U ypaBHEHUs-CleACTBUA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OCHOBHbBIE METO/Ibl PELIEHHs LENbIX U IPOOHO-pAllMOHAIBHBIX YPaBHEHUHM W HEpaBEHCTB. MHOIOUIECHBI
OT OJIHOW MEepeMEeHHOM. JleieHne MHOro4JieHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. MHorowiensl ¢ 1e-
asIMU K03 punmentamu. Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COICPIKAIINX CTEIICHH U KOPHH.

WppanumonansHele ypaBHeHUsA. OCHOBHbBIE METOABI PELICHHS UPPALIMOHAIBHBIX YPABHEHU.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIIUX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/BI PELLIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHbIE TpUroHoMmerpudeckue Gopmyisl. [IpeobpazoBaHre TPUrOHOMETPUYECKHUX BbIpakeHuil. Pemre-
HUE TPUTOHOMETPUYECKUX YPaBHEHUH.

Pemenne cucreM nMHENHBIX ypaBHEHUI. MaTpuna cucTeMsl TUHENHBIX ypaBHEHU. Onpenennrens mart-
pHUIBI 2X2, €ro reOMEeTPUUECKU CMBICT U CBOMCTBA; BHIYMCIECHUE €r0 3HAUYECHHUS, IPUMEHEHHUE ONpPEeeTUTeNs
JUIS PELIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUN. PelleHne NpukiagHbIX 3a4a4 ¢ MOMOLIbI0 CUCTEMBbI JTMHEMHBIX
ypaBHeHui. MccnenoBanye NoCTpOCHHOW MOJENH € ITOMOIIBIO MAaTPUI] ¥ OIIPEAEIIUTENEH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH pPEaJbHOM CHUTyalluM C IOMOILBIO YPAaBHEHUN M HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPaBEHCTB K PEIICHHUI0O MaTeMaTHYECKUX 3ajiad M 3a/1a4y U3 pazIudHbIX obOjacTei
HayKH U peaJIbHOM JKU3HMU.

DyHKIUH U TpadUKH

@OyHKIMSA, cr1ocoObl 3a1aHus GyHKUMU. B3aumuo obpatHble ¢pyHkunu. Komnosunusa ¢pynkumii. I'padux
GyHKIMHU. DlleMeHTapHble IpeoOpa3oBaHus rpa@uKOB (QYHKIIHM.

OO6nactp onpeneneHns U MHOKeCTBO 3HaueHUH QyHkimu. Hynu ¢yaxium. [IpoMexxyTki 3HaKOOCTOS H-
ctBa. UétHble u HeuéTHble pyHkuu. [lepuonnyeckue pynkuun. [Ipomexx yTku MOHOTOHHOCTH GyHKIIUU. Mak-
CUMYMBbl 1 MUHUMYMBI (pyHKIIMU. Hanbombiiee 1 HauMeHbliee 3Ha4eHn s (PYHKIIMK Ha TPOMEXKYTKE.

Jluneitnas, kBagpatuyHas U IpOOHO-TMHEHHAs (YHKIHMH. DJIEMEHTApHOE UCCIEeI0BAaHUE U MOCTPOCHHE
uX rpauKoB.

CrenenHas GyHKIIMS C HATypaJIbHBIM U LI€TbIM MToKa3zareneM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHSI n-0Oi CTETIeHU KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeNIeM.

[TokazarenbHast U jnorapudmuyeckas GyHKIUH, UX cBoWcTBa M rpaduxu. Vcnonb3oBanue rpadukos
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpPEeIeHHE TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apryMeH-
Ta.

@DyHKIIMOHANBHBIE 3aBUCUMOCTH B peaibHBIX Mpolieccax U siBieHusX. I'paduku peasbHbIX 3aBUCUMOCTEH.



Hayana maTteMaTH4ecKoro aHajimsa

[TocrmenoBarenbHOCTH, CIIOCOOBI 3a/laHUsl MOCIEAOBATEIbHOCTEH. MeTol MaTeMaTUYeCKOW WHIYKITHH.
MOHOTOHHBIE W OTpaHUYEHHBIE IOCIEN0BATEIBHOCTU. VCTOpHS BO3ZHMKHOBEHHS MAaTEMaTHYECKOIO AaHAIN3a
KaK aHaJIn3a 0ECKOHEYHO MAaJIbIX.

Apudmernueckas U reomerpudeckas nporpeccuu. beckoneuno yObIBarolasi reoMeTpuyecKas mnporpec-
cust. Cymma OecKOHEYHO yObIBaromieil reoMeTpuyeckor nporpeccuu. JIMHEHHBIH U 3KCIIOHEHITUAIBHBIA POCT.
Uucno e. @opmyna CI0XHBIX MPOLEHTOB. MCronab30BaHNE MPOTrpecCUu Ul PELICHUs] PEANIbHBIX 3a/1ad Npu-
KJIQJJHOT'O XapakTepa.

HenpepsiBHble GyHKIMH W MX cBOMCTBA. Touku paspeiBa. ACUMNTOTH TpadukoB ¢GyHKIuid. CBolicTBa
(GyHKIMH HENpephIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB JUIS pelieHusl HepaBeHCTB. [IpruMeHneHne cBOMCTB He-
MIPEPHIBHBIX (YHKIIHMH IS pEIIeHUs 3a/1a4.

[TepBas u BTOpas mpousBoaHbie GyHKIMK. OnpeneneHne, TeOMETPUIECKUN U (PU3UIECKUN CMBICIT TTPOU3-
BOJIHOM. YpaBHEHHE KacaTeIbHOM K TpaduKy (yHKITUH.

[TpousBoaHbIe 3neMeHTapHbIX (GyHKIUNA. [Ipon3BoIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3HIIUU
GyHKIHA.

MHoxkecTBa M JTIOTHKA

MHoOkecTBO, omnepanuyu HajJ MHOXECTBaMU U UX cBoWcTBa. [uarpammsbl Diiniepa—Benna. [Ipumenenue
TEOPETUKO-MHOXKECTBEHHOIO allfapara Jyisi OIMCAaHUS PEaJbHBIX IPOLECCOB U SIBICHUMN, IPU PEIICHUU 3a/1ady
U3 IpYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUECKOIo 00BEKTa, CIEACTBHUE, JOKA3aTEIbCTBO, PABHOCHIIb-
HbIE YPaBHEHHS.

11 knace

Yuciia 1 BbIYUCICHUSA

Hatypanbnsle u nensie uncina. [Ipumenenune npusHakos aeaumoctu nensix uynucen, HOJ nu HOK, ocrat-
KOB 10 MOAYJIIO, aIropuTMa EBKIMaa 1 peuieHus 3a1a4 B LENbIX YACIIaX.

KommnekcHble uucna. Anredpanueckas U TpUTOHOMeTpudeckas (opMbl 3alMCH KOMILJIEKCHOI'O YHUCIA.
Apudmerndeckre ornepanuu ¢ KOMIUIEKCHBIMH 4yrciaMu. M300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPIHHAT-
HOU 1uiockocTH. PopMmyna Myaspa. KopHu n-0# cTelleHH M3 KOMIUIEKCHOTO 4ucia. IIpuMeHeHne koMIuiekc-
HBIX YUCENl IS peIIeHus ((U3MIECKUX U TE€OMETPUIECKUX 3a/1a4.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYNHOCTh YpaBHEHHI M HEpaBeHCTB. PaBHOCWIIbBHBIE CHCTEMBI U CHUCTEMbI-CIEICTBHUS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUU C MOMOIUIbI0 TPUTOHOMETPUYECKOW OKpYykKHOCTH. Pe-
LICHUE TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METObI PELLIEHUS TTOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUSI CUCTEM M COBOKYMHOCTEH pallMOHAIBHBIX, UPPALIMOHAIBHBIX, TTOKa3aTellb-
HBIX U JIOrapu(PMHUUECKUX YpaBHEHUH.

VYpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PELIECHUIO MaTeMAaTUYECKUX 3aJad U 3a7a4 U3 pa3iny-
HBIX 00JacTel HayKH U peasibHOM KU3HU, UHTEPIIPETaLMs OJIyYEHHBIX PE3Yy/IbTaTOB.

DOYyHKUMH U TPaPUKHU

I'paduk xomnozunmu GyHkumid. I'eomerprueckne oOpas3bl ypaBHEHHM M HEPAaBEHCTB HAa KOOPIWHATHOU
IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U rpaUKH.

I'paduueckue MeTOBI pelIeHUs] ypaBHEHHH U HEepaBeHCTB. I'pauueckue METObl pelIeH s 3aa4 ¢ ma-
pameTpamu.

Hcnonb3oBanue rpadukoB GyHKIUN JUIS MCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIe BO3HUKA-
10T IIPU PEIICHUH 3aj1ad U3 JPYTUX Y4eOHBIX MPEIMETOB U PeaIbHOM JKHU3HH.

Hayana maTeMaTH4eCKOro aHaJu3a

[IpumeHeHne MpOU3BOJHON K HCCiIeI0OBaHUIO (QYHKIMII HA MOHOTOHHOCTh M SKCTpeMyMbl. Haxoxaenue
HauOOJIBIIET0 ¥ HAMMEHBIIETO 3HAUYCHUI HeNpepbIBHON (YHKIIMU HA OTPE3KE.

[IpuMeHeHne MPOU3BOAHON Il HAXOXKACHUS HAWIYYIIErO0 PEHIeHUs B NPUKJIAJAHBIX 3a7a4ax, s ompe-
JIeTICHHUsI CKOPOCTH M YCKOPEHHMS ITpoliecca, 3alaHHOro (hopMysol miu rpadguxom.



[TepBooOpasHasi, OCHOBHOE CBOMCTBO NepBooOpa3HbiX. [lepBooOpa3Hbie anemeHTapHbIX QyHKIHH. [Ipa-
BUJIa HAXOXKJICHUS TIEPBOOOPA3HBIX.
Huterpan. ['eoMmeTpudeckuii CMBICT MHTETpaiia. BeluucieHue onpeaenéHHoOro uHTerpaiza no Qopmyse
Herorona—JleitOuuma.
[Ipumenenue nHTerpana Ajig HaX0XACHUS IJIOMAAeH MI0CKUX GUryp u 00bEMOB reOMETPUUECKHUX TEJI.
[Tpumeps! pemennit qudQepeHnranbHbIX ypaBHEHHH. MaTeMaTH4eckoe MOACTUPOBAHNUE PEaTIbHBIX MPO-
LIECCOB C MOMOUIbIO AU dEepeHIINaTbHBIX YPABHEHHIA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOAAM OBYYEHUS)

10 kaace (136 yacoB)

Ha3Banue pasaena
(KoIM4YecTBO Ya-
COB)

OcHoBHOe copep:kaHue pasaesia
(TembI)

OcCHOBHBIC BH/LI
YAIOLINXCHA

AeATeILHOCTH 00Yy-

MHO0XeCTBO Iel-
CTBUTEJIBbHBIX YH-
cell.

Mmuorousiensl. Pa-
LUOHAJIbHBIE YPaB-
HEHUS U HEPABEH-
crBa. CHUCTEMBI JIN-
HEWHBIX ypaBHE-
HUM

MHOX€eCTBO, ONEpALMHN HAJlT MHOXKECT-
BaMHU U UX CBoMcTBa. Jlnuarpammer Dii-
nepa—Benna. IIpuMmeHnenue TeopeTu-
KO-MHO>KECTBEHHOI'0  ammapara i
peuieHus 3aaay.

Panmonansubie uyncia. OOBIKHOBEH-
HbIE U JECATHUYHbIC APOOH, TPOIEHTHI,
OeCKOHEUHBIE TIEPUOIUYECKUE JPOOH.
[Ipumenenne apobGeli W TPOLICHTOB

Hcnoab30BaTh TEOPETUKO-MHOXKECTBEHHBIN
amnmapar JIJisl OITMCaHUs X0/1a PEIICHHs MaTeMa-
TUYECKHUX 3a/1a4, a TaAKXKe PeabHbIX MPOLIECCOB
1 SIBJICHUM.

OnepupoBaTh NOHATUSIMH: PAIIUOHATIEHOE
YUCJI0, OECKOHEYHAs EPUOIUYECKas 1pOo0b,
MPOIEHTHI; UPPALMOHATIBHOE U JIEUCTBUTEIb-
HOE€ YKCJI0; MOJIYJIb IEUCTBUTEIILHOTO YUCIIA;
HCI0JIb30BATh ATH MOHATHS TIPU IPOBEIACHUU

(28 u) JUISL pEeIIEHUs IPUKIIAHBIX 3a/1a4. pacCyXJIeHUM U JI0Ka3aTeJIbCTB, IPUMEHATH
JlelicTBUTENbHBIE uYuCia. PalnuoHaib- | 1poOU U MPOLEHTHI A peIleH s TPUKIIAIHbBIX
HbIE W HppAlMOHAIBHBIC YMCIA. | 337a4 U3 PAa3JIMYHbBIX OTpaciiel 3HaHUH U pe-
Apudmernueckue onepauuu ¢ AeMcT- | albHON XKU3HU.
BUTEIbHBIMU uuciaMu. Monyinp neii- | Mcnoab3oBaTh NpuOIMKEHHBIE BBIYUCICHUS,
CTBUTEJIBHOTO YMCJIAa U €r0 CBOMCTBA. | paBUJa OKPYIVICHMs], IPUKUIKY U OLICHKY pe-
[TpuOnmxEHHBIE BBIYMCIEHUS, NPABU- | 3yJIbTAaTa BBIYUCICHUH.
J1a OKpYIJIEHMsI, MPUKUAKAa U oueHKa | [IpuMeHsiTh pa3nu4Hble METOMBI PEIICHUS pa-
pe3yibTaTa BEIYHACICHUN. LUOHAJIBHBIX U JIPOOHO-PAllMOHAIBHBIX YpPaB-
OcCHOBHBIE METO/IBI PEIICHNUS LIENIBIX U | HEHUH; a TaK)KE METOJ MHTEPBAJIOB AJIs pelle-
JIpOOHO-pallMOHAIBHBIX YPaBHEHUN U | HUS HEPABEHCTB.
HEpaBeHCTB. MHorowieHsl OT 0aHOH | OnmepupoBaTH MOHATHAMM: MHOIOWIEH OT
IIEpEMEHHON. /JleneHne MHOrowieHa | OJJHOM NEPEMEHHOMN, ero KOPHU; IPUMEHATH
Ha MHOTOWIEH C ocTaTkoM. Teopema | neineHue MHOTOWIEHA Ha MHOIOYJIEH C OCTaT-
be3y. Muorounensl ¢ nensiMu kKo3(- | kom, Teopemy besy u reopemy Buera s pe-
¢unmentamu. Teopema Buera. LICHUS 3a/1a4.
Pemenne cucreM nuHENHbIX ypaBHe- | OnepupoBaTh NMOHATHUSIMM: CUCTEMA JIMHEM-
HuM. Martpuia cucteMsl TMHEUHBIX HBIX YPaBHEHMH, MaTpULA, ONPEAEIUTENb MaT-
ypaBHeHUH. OnpeenuTens MaTpulbl | PHUIIBL.
2x2, ero reOMETPUYECKUI CMBICI U Hcnonb3oBaTh CBOICTBA oOmpeAenuTens 2Xx2
CBOMCTBA; BBIYMCIICHUE €70 3HAYEHNS; | U1l BBIYMCIICHHMS €ro 3HA4eHUs, NPUMEHSATH
[IPUMEHEHHUE OIIPENEIIUTENS IS pe- ONPEACIUTENN AJI1 PELIEHUS] CUCTEMBI JIMHEH-
IIEHHSI CUCTEMBbI JIMHEHHBIX ypaBHe- HBIX ypaBHEHUH.
HUl. Pemienne npukiagHbIx 3a1ad C MopenupoBaTh peajabHble CUTYalLMH C IOMO-
ITIOMOIIIBIO CUCTEMBI JINHEWHBIX YpaB- | IO CUCTEMBI JUHEHWHBIX YPABHEHUN, HCCIe-
HEHUul A0BATh ITOCTPOEHHBIE MOJIETHN C TOMOLIBIO

MAaTpHIL U ONIPEAEIUTENEH, HHTEPIPETHPO-
BaTh [TOJIYYEHHBIN pe3yabTarT
OyHKIMHU U Tpa- OyHK1Ms, crocoOs! 3aanus GyHKIMN. | OnepupoBaTh NOHATHAMM: (QYHKIUS, CIIOCO-

¢uku. CteneHHas

B3aumuo obpatubie ¢pyHkumu. Komro-

ObI 3a/1aHUS] PYHKIIMH; B3aMMHO OOpaTHbIE




GYHKIHS C TIETTBIM

surst Gyakuui. ['paduk Gyakmmm.

dbyHKIIMHM, KOMIO3UIUS QYHKIHHI, rpaduk

II0Ka3aTelneM DneMeHTapHbIC TpeoOpa3oBaHus rpa- | GyHKIMH, 00IaCTh ONPEAETICHUS U MHOXKECTBO
(12 9) (hUKOB HYHKIIUMA. 3HAYCHHUH PYHKIIUHU, HYIU QYHKIIHH, IIPOME-
OO6nacTp ornpenenieHus] © MHOXKECTBO | KYTKH 3HAKOIIOCTOSHCTBA; JIMHEHHAs, KBa(pa-
3HaueHni GpyHkiuu. Hynu yHkouu. | TMUHAs, IpoOHO-JIMHEWHAS U CTETICHHAs (PyHK-
IIpomeKyTKHM 3HAKOIOCTOSTHCTBA. YET- | Luu.
Hble M Heu€THBIe QyHKUMU. [leproan- | BeIMOJHATE 3i1eMEeHTapHble IpeoOpa3oBaHUs
yeckue GyHKIuu. [IpomMexyTku MOHO- | rpaduKoB GyHKIUH.
TOHHOCTU (YHKLIMU. MakCUMyMBbI U 3HaTh M YMeTh A0KA3bIBATh YETHOCTD WU
MUHUMYMBI GyHKIKMU. Hanbonbmee 1 | HEYETHOCTD (DYHKIMU, TEPHOAMYHOCTD (PYHK-
HauMEHblIee 3HaueHue QyHKIUH Ha LIUH, HAXOAUTh ITPOMEXYTKH MOHOTOHHOCTH
IIPOMEXKYTKE. (yHKIMH, MAKCUMYMbI 1 MUHUMYMBI (DyHK-
JIuneliHast, KBajgpaTH4Has M ApOOHO-| MM, HAUOOJbIIEE U HAMMEHbIIIEE 3HAaUECHUE
nuHelHas (QyHKIUU. DiaeMeHTapHoe| (QYHKIIMK Ha MPOMEXKYTKE.
UCCIIeIOBaHUE U TOCTpoeHue rpadu-| @opmMyJMpoBaTh U HILTIOCTPUPOBATH IPa-
KOB 3TUX (DYHKITHA. (pnyecku cBONCTBA JIMHEMHOW, KBaAPATUYHOM,
Crenenp ¢ 1eNbIM TOKaszareineM. bu- | IpoOHO-JIMHEHMHOW U CTENEHHON (YHKIIUM.
HoM HreroTOHA. Bripa:xkath (popmyIaMu 3aBUCHMOCTH MEXIY
CreneHHass (QyHKLIHUS C HATypaJIbHbIM | BEIMUYUHAMHU.
U 1enbIM noka3atesneMm. E€ cBolicTBa u | 3HATH onpe/ejieHHe U CBOICTBA CTEIICHH C
rpapux LeJIBIM [IOKa3aTeseM; MOoIXOosIyto hopMy 3a-
IUCH JCHCTBUTEIBHBIX YHCEIN JUIS PELICHUS
NPaKTUYECKHX 3a/1a4 U IPEACTaBICHUS TaHHBIX
Apudmernueckuii | ApudMeTHuecKuil KOpeHb HaTypaib- | @OopMyJIHpPOBaTh, 3alUCHIBATH B CHMBOJIU-

KOpPEHb 1n-0H CTe-
nenu. Mppanuo-
HaJbHBIC ypaBHE-
HUS

HOU CTENECHHU U ero CBOWCTBA.
[IpeoOpa3oBaHusi YUCIOBBIX BBIpaXKe-
HU, COIepIKAINX CTEIICHU U KOPHH.
Wppauunonaneupie  ypaBHeHus. Oc-

yeckoid ¢opmMe U HCHOJIb30BATh CBOWCTBA
KOPHSI n-OW CTETIICHH JUIsl MpeoOpa3oBaHUs BbI-
paXKeHui.

Haxoauth pemeHusi UpparMoHAIbHBIX ypaB-

(18 u) HOBHBIE METOJbl PELICHHS HppalUo- | HCHUI C MOMOIIbIO PaBHOCUJIBHBIX IEPEXO0B
HaJIbHBIX ypaBHEHUI. PaBHOCWIIbHBIE | WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.
Mepexo/ibl B pelIeHUH uppanuoHanb- | CTpouTh rpaguk QyHKINHU KOPHS 1-0# cTerme-
HBIX YpaBHEHUH. HU Kak oOpaTHOU uig (QYHKIUU CTENEHU C Ha-
CaoiicTBa U rpaduk KOpHS n-0il cTe- | TypalbHBIM IMOKa3aTeIeM
MEHU KaK (QYHKIIMU 0OpaTHOW CTENEeHU
C HATypaJbHBIM MOKa3aTeJIeM

[TokazarenbHas Crenenp ¢ palMOHaIbHBIM TOKa3are- | POpMyJMpPOBATH oOIpeAeleHHe CTEINEHU C

¢bynkmus. [lokasa-

JIeM U €€ CBOMCTBA.

palOHAJIBHBIM ITOKA3aTCIICM.

TenbHble  ypaBHe- | [loka3arenbHas QyHKUM, €€ cBoicTBa | BRIMONHATL MpeoOpa3oBaHUs YHMCIOBBIX BbI-
HUs u rpaduk. Mcnonp3zoBaHue rpaduka | paxxeHUl, coaepkKalux CTeIeH! ¢ paloHallb-
(10 u) GbyHKIMH 7151 PeIIeHUs] YpaBHEHUM. HBIM ITOKa3aTEeIIEM.
IlokazarensHble ypaBHeHHA. OcHOB- | Mcnmosab3oBaTh nM(ppoOBbIE pecypehl s 10-
HbIE METO/Ibl pEIICHUSI T0KA3aTEeIbHBIX | CTPOCHUS rpaduka Mnoka3aTelbHON QYHKINU U
ypaBHEHUN U3Yy4YEeHUS €€ CBOMCTB.
HaxoauTthb pemenust noka3aTellbHbIX ypaBHe-
305071
Jlorapudpmuueckas | Jlorapudm uncna. Coiictsa norapud- | /laBaTh onpenenenue jorapudma yucna; ae-
¢bynkmus. Jlora- Ma. JlecaTuUHbBIE U HaTypalbHbIE JIOTa- | CITUYHOIO U HaTypajibHOro jJorapudma. Uc-
pupmHuueckue pudmsl. [IpeobpazoBaHue BeIpaKeHHH, | MOJAB30BATh CBOMCTBA JOrapu(pMOB IS Ipe-
ypaBHEHUSA coJiepKalux JorapupMel. 00pazoBaHus JOTapUPMUIECKUX BBIPAKCHUM.
(18 9) Jlorapudmuueckas GyHkius, e€ cBoii- | CTpouThb rpaduk gorapupmuueckoin GyHKIUNA

ctBa u rpaduk. Mcnonbp3oBanue rpa-
¢buka QyHKUIMU A peLeHUs] ypaBHe-
HUH.

Jlorapudmuueckue ypaBuenus. Oc-
HOBHBIE METO/Ibl peIIeHUs Jorapud-

Kak 00paTHOI K Mmoka3aTeIbHON U UCIOb30-
BaTh CBOICTBa Jorapu@muueckoit GyHKIIMN
JUISl pELLIEHUs 3aa4.

Haxoauthb pemienust jgorapuMuyecKux ypas-
HEHUI C NTOMOIIBI0 PAaBHOCWIBHBIX NEPEXOJ0B




MHYECKUX YpaBHEHUH. PaBHOCUIIbHBIE
Nepexobl B peIIeHUH Jorapupmuye-
CKMX YPaBHEHUHU.

WJIM OCYLIECTBIISASI IPOBEPKY KOpHEH

Tpuronomerpuye- | CuHYC, KOCHHYC, TAHI'€HC U KOTaH- JaBaTh onpenesieHus CUHyca, KOCHUHYCa, TaH-
CKHE€ BBIPQXEHUS H| F€HC YUCIIOBOIO apryMeHTa. ApKCH- I'CHCA U KOTAHT'€HCa YMUCI0BOrO apryMeHTa; a
YPaBHEHHUS HYC, aDKKOCHUHYC ¥ apKTaHI'€HC YU- TaK)Ke apKCHHYCA, apKKOCHHYCA U apKTaHIeHca
(22 v) CJIOBOI'O apryMEHTA. YHUCIa.
Tpuronomerpruyeckas OKpyKHOCTBb, IIpuMeHATHL OCHOBHBIE TPUTOHOMETPUYECKHE
OIpeIeJICHUE TPUTOHOMETPUYECKHUX dbopmysBl Ui PeoOpa3OBaHMsT TPUTOHOMET-
(GyHKLIMI 4HUCIOBOrO apryMeHTa. PUYECKHUX BBIPAKECHUM.
OCHOBHBIE TPUTOHOMETPUUECKHE Ipumensitb (GopMynsl TPUTOHOMETPUU LIS
¢dopmyisl. [IpeobpazoBanue Tpuro- pEILICHNs OCHOBHBIX THUIIOB TPUTOHOMETpHYE-
HOMETPUYECKUX BbIpakeHui. Peme- CKHMX ypaBHEHUH
HUE TPUTOHOMETPUYECKUX YPABHEHUN
ITocnenoBarensHo- | IlocienoBarensHOCTH, CIOCOOBI 3a7a- | OnepupoBaTh HMOHSITHSIMHM: II0CJIE0BATEIIb-

CTH ¥ IIPOTPECCHU
(10 v)

HUA IIOCJIeI0BaTEIbHOCTEN. MeToxq
MaTeMaTU4eCKON MHIYKIMU. MOHO-
TOHHBIE U OTPAHUYEHHBIE TIOCIIEI0BA-
TenpHOCTH. McTopust aHanm3a 6ecko-
HEYHO MaJIbIX.

ApudmeTrndeckas U reoMeTpudecKas
MIPOrPECCHUHU.

beckoneuHo yObIBaroliasi TreoMeTpu-
yeckasi mnporpeccusa. Cymma Oecko-
HEYHO YOBIBaIOIIEH I'€OMETPUUECKOMN
nporpeccuu. JIMHEHHBIM U HKCIIOHEH-
HHAIBHBIN pocT. Yuco e.

dopmyisia CI0XKHBIX ITpoueHToB. He-
[10JIb30BAHUE IPOrPECCUM JUIsl pellie-
HUS pealbHBIX 3aJad IPUKIATHOTO
Xapakrepa

HOCTb, CMOCOOBI 3aJaHUs MOCIEIOBATEIHHO-
CTEH; MOHOTOHHBIE U OTPaHUYEHHBIE M1OCIIEIO-
BaTEJIbHOCTH; MCCJIEA0BATH I10CIEI0BATEIbHO-
CTH Ha MOHOTOHHOCTb M OTPAaHUYEHHOCTb.
[Tony4yate npencrabieHne 00 OCHOBHBIX HIEIX
aHaJin3a OECKOHEUHO MaJIbIX.

JdaBatp onpenejienne apudMeTUyecKo u
r€OMETPUYECKON ITPOTPECCUH.

Jloka3pIBaTh CBOWCTBAa apU(PMETHUYECCKON W
reOMETPUUYECKON MPOrpeccuy, HaXOIUTh CyM-
My YJIEHOB IPOrPECCHM, & TAKXKE CYMMY uJjie-
HOB OECKOHEYHO YOBbIBAIOILIEH F€OMETPUUECKOMN
IPOTPECCHM.

Hcnonb3oBath nporpeccun Ajsl pelieHUs 3a-
Jla4 MPUKIIATHOTO XapaKTep.

IIpumensTte GopMyny CIOXHBIX MPOLEHTOB
JUIsl pEILICHUs 33]1a4 U3 pEaJIbHOM NPAKTUKH

HenpepsiBHble
¢bynkuuu. Ipous-
BOJIHAA

(20 4)

HenpeppiBHble PYHKIIMM U UX CBOMCT-
Ba. Touka paspeiBa. ACUMITOTHI Ipa-
¢ukoB ¢yHknuil. CBoiicTBa QyHKIUI
HENPEPBIBHBIX Ha OTpe3Kke. MeTon nH-
TEPBAJIOB Il PEIICHUS HEPaBEHCTB.
IIpuMeHeHnEe CBOMCTB HENPEPBIBHBIX
GyHKIUHI 1715 peneHus 3a1ay.

IlepBas u BTOpasi NpOU3BOJHBIE
dbynkuun. OnpeneneHne, reoMeTpH-
YeCKUH U (PU3HUECKUI CMBICI TPOU3-
BOJIHOW. Y paBHEHHE KacaTeIbHOU K
rpaduky GyHKIUH.

[Ipou3BoiHbIE 371€MEHTAPHBIX (PYHK-
uui. [IpousBogHas CyMMBbl, IPOU3BE-
JI€HUS], YACTHOT'O U KOMIIO3HUIINH

byHKIIUH

OnepupoBaTh NOHATUAMU: (DYHKLHS HeEmpe-
pBIBHAs Ha OTpe3Ke, TOYKa pa3pbiBa (DYHKIHUH,
acuMNTOTa rpapuka GyHKIUH.

IIpuMeHsAITH CBONCTBA HENpPEpBIBHBIX (YHK-
LW JUIs pelIeHns 3a4a4.

OnepupoBarh NOHATHAMM: II€pBasi U BTOpas
MPOU3BOJIHbIE (YHKIMU; MOHUMAaTh (QU3NYe-
CKMM U T€OMETPUYECKHUN CMBICI ITPOU3BOHOM;
3alUChIBaTh YPABHEHHE KaCaTEIbHOM.
BbI4ucaATL IPOU3BOAHBIE CYMMBI, IIPOU3BE-
JICHUS], YACTHOTO U CII0KHON (DYHKIUH.
N3yyaTs npou3BOJHBIE IEMEHTAPHBIX (YHK-
HAH.

Hcnoan3oBarh reomMeTpuueckuii u Qusznue-
CKHI CMBICI IPOU3BOJIHOM ISl pELIeHUS 3a/1a4

[ToBTOpEHME,
0000IIeHNEe, CHC-
TeMaTH3alus 3Ha-
Hui (2 1)

OcHOBHBIE TIOHSITHSI Kypca alreOpbl U
HayaJl MareMaThdeckoro aHamuza 10
Kjacca, 00OOIEeHHEe M CHUCTEMaTH3a-
U 3HAaHUU

IIpumeHsATH OCHOBHBIE MOHATHS Kypca anreo-
pbl U Hadajl MAaTeMaTU4eCKOro aHajlu3a s
peuieHus 3a1a4d U3 peaibHON KU3HU U APYTHX
LIKOJIbHBIX IIPEAMETOB




11 kaacce (136 yacoB)

Ha3Banue pa3aena

OcHoBHOe conep:kaHue pa3jena

OcHOBHbBIE BH/JbI JAeATEIbHOCTH 00y4aro-

(koimuecTBO  4a- | (TeMbI) MXxcs
COB)
Uccnenosanue [Ipumenenue npou3BoHON K uccie- | CTpouTh rpaduk KOMHO3UIUMK (QYHKIHHA C TO-

¢yHKuMi ¢ TOMO-
IIBIO TIPOU3BOTHON
(24 4)

NoBaHMIO (YHKIMA HA MOHOTOH-
HOCTh U 3KCTpeMyMbl. HaxosxneHue
HauOOJIBIIEr0 ¥ HAUMEHBIICIO 3Ha-
YEHUsI HENPEphIBHOM (QYHKIIUU Ha
OTpE3Ke.

[IpumeneHnne NMpoOU3BOAHON JIs1 Ha-
XOXKJICHUS HAWJIY4IIero penieHus B
MPUKIAIHBIX 3aja4dax, I OIpese-
JIEHUS CKOPOCTH M YCKOPEHHS Mpo-
necca, 3aJaHHOrO (HOpMyJIoN WK
rpaduKoM.

Kommnoszunuss ¢ynkuuii. ['eomerpu-
yeckre o0pas3bl ypaBHEHHH M Hepa-
BEHCTB Ha KOOPJAMHATHOM INTIOCKOCTH

MOIIBIO  3JEMEHTapHOTO
CBOICTB KOMITO3UIIUH.
CTponTh reomMeTpruecKue 00pasbl ypaBHEHUH
HEPAaBEHCTB Ha KOOPAMHATHOMN TJIOCKOCTH.
Hcnoab30BaTh MPOU3BOIHYIO U HCCIIEA0BA-
HUS QYHKIIMA HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOAUTh HauOoJblllee M HaMMEHbIIee 3Haue-
HUs QYHKIIUU HETIPEPHIBHOM Ha OTpeE3Ke;
Crpouts rpadukn (yHKIMA HA OCHOBAHHH
MIPOBEIEHHOTO UCCIIEIOBAHMUSI.

Hcnoab30BaTh MPOU3BOAHYIO ISl HAXOXKICHUS
HAWIYYILEro peUIeHHs] B MPHUKIAIHBIX, B TOM
YHCIIe COIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax, s
ompefieNieHus CKOPOCTU U YCKOpPEHUs Ipoliecca,
3aiaHHOTO (POpMYITON Wit rpaUKOM.
IMosyuyaTs mpeacraBjieHHe O TPUMEHEHUU
MPOU3BOAHON B PA3JIMYHBIX OTPACIAX 3HAHUM

HCCICO0OBaHUA u

[lepBooOpa3Has
UHTETpa
(12 u)

IlepBooOpazHasi, OCHOBHOE CBOHCTBO
nepBooOpasHbix.  IlepBooOpa3Hbie
asieMeHTapHbIX (QyHKuui. IlpaBuna
HaXO0XKJICHHUS TEPBOOOPA3HBIX.
Huterpan. I'eoMeTpuueckuid CMBICHT
UHTErpasa. Beluucienue onpene-
JNEHHOTO UHTerpajza 1o Qopmyie
Herotona-Jleitonuna.

IIpumeHeHne uHTErpana A HaXxox-
JeHUs TUIoIafe Mmiaockux ¢Guryp u
00BbEMOB reOMETPUYECKHX TEll.
[Ipumeps! pemiennit AudpepeHnn-
QJIbHBIX YPaBHEHHUH.

OnepupoBaTh NOHATUAMM: [IEPBOOOPA3HAs U
omnpeneneHHbid uaTEerpait. Haxoaurs mepBooo-
pasHble 3JIEMEHTapHBIX (PYHKLUI U BBIUUCIIATH
uHTerpan o Gopmyne Herorona — Jleiibnumna.
HaxoauTh miomany miockux Guryp u o0bEMbl
TeJI C IOMOUIBIO OIPEIECIEHHOIO HHTErpaa.
3HAKOMHTBCS C MATEMATUYECKUM MOJEIUPOBa-
HUEM Ha npumepe quddepeHInaIbHbIX ypaBHe-
HUH.

IMosyuaTs npenacTaBieHHe O 3HAYEHHM BBEJE-
HUS MOHATHUS MHTETpalla B pa3BUTHUM MAaT€MaTH-
KH

I'paduku Tpurono-
METpUYeCcKuX (PyHK-
nui. Tpuronomerpu-
YECKUE HEPABEHCTBA
(16 )

Tpuronomerpruyeckue QyHKIHH, HX
CBOMWCTBA U IpaduKu.

OT1bop KOpHEHl TpPUTOHOMETpHUUE-
CKHX YPaBHEHHH C ITOMOIIBIO TPUTO-
HOMETPUYECKON OKPY>KHOCTH.
Pemenne TpUrOHOMETPUYECKUX HE-
pPaBEHCTB

Hcnoas3oBath nuppoBbie pecypcesl i 110-
CTPOEHUS TPapUKOB TPUTOHOMETPUUECKUX
(GYHKIMHM U U3YYEHUSI UX CBOWCTB.

Pemiare TpUTrOHOMETPUYECKHE YpPAaBHEHHUSA U
OCYIIECTBJISATh OTOOpP KOpHEH C MOMONIbIO TpHU-
TOHOMETPUYECKON OKPYKHOCTH.

IIpumensiTe QopMyabl TPUTOHOMETPUM  JUIS
pEelIeHUsI OCHOBHBIX THUIIOB TPUTOHOMETPHUYE-
CKHMX HEpPaBEHCTB.

Hcnoab3oBath nu(ppoBbIe pecypesl LI 110-
CTPOEHUS M HccieioBaHus rpadukoB QyHKIMN

WppannonanbsHele,
MoKa3aTeIbHbIE U JIO-
rapupmMHUECcCKue Hepa-
BEHCTB (24 u)

OcCHOBHBIE METOJBI PELIECHUS MOKa-
3aTeJIbHBIX U JIOTApUPMUUECKUX He-
pPaBEHCTB.

OcHOBHbBIE METOABI pEUIeHHUs HUppa-
LIMOHAJIbHBIX HEPABEHCTB.
I'padnueckue Meronbl pemieHus up-
palMOHAIbHBIX, I10KA3aTelIbHBIX H
Jorapu(MUUECKUX ypaBHEHUHN U He-

IIpuMeHATH CBOMCTBA IMOKA3aTEIbHOW M JIOra-
pubMuyeckod (QYHKIMM K pEHIeHHIO MOKa3a-
TEJIbHBIX U JIOTapU(PMHUECKUX HEPABEHCTB.
O00cHOBATH PAaBHOCHUIIBHOCTB IEPEXO0B.
Pemarhb uppanyoHaibHble HEPABEHCTBA.
Hcnoan3oBarh rpaduyueckne METOABl U CBOM-
CTBA BXOJSIIMX B YpPAaBHEHHE WJIM HEPABEHCTBO
GyHKIMH 17151 peleHyst 3a1a4u




paBEHCTB

KomiekcHrbie yncia
(10 9)

KommiekcHpie uymcia. AnreGpaunde-
CKasi U TPUTOHOMETpUYEcKast popMbI
3aIlMCH KOMIUIEKCHOT'O YHCIIa.
Apudmernyeckrue onepanuu ¢ KoM-
IUIEKCHBIMH YHCIIAMU.

N300pakeHre KOMILJIEKCHBIX YHCEl
Ha KOOPJMHATHON IIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cre-
IIEHH U3 KOMIUIEKCHOI'O YHCIIa.
[IpuMeHeHNEe KOMIUIEKCHBIX YHCEN
U pelieHusl (U3NYEeCKUX M TIeo-
METPUUYECKUX 3aau

OnepupoBaTh NOHATHAMM: KOMIUIEKCHOE YHC-
JI0 U MHOKE€CTBO KOMILJIEKCHBIX YHCEIL.
IIpencraBasAiTb KOMIUIEKCHBIE YKCIa B areo-
pandecKkoi ¥ TPUTOHOMETPUIECKOU (hopme.
BbinoaHAThL apudmeTnyeckue onepamnuu ¢ Hu-
MHU.

HN300paxkaTh KOMIUIEKCHBIE YHCJIa HA KOOPJH-
HAaTHOM IUIOCKOCTH.

IpumensTes Gopmyny Myaspa u mojaydaTthb
MIPEACTABJICHUE O KOPHSX 1-0i CTENEHU U3 KOM-
IJIEKCHOTO YHClia. 3HAKOMHUTBLCS C IPUMEpaMu
MIPUMEHEHHUS] KOMIUIEKCHBIX YUCEJ JJISl PEeIICHUS
reOMETPUYECKUX U (PU3NUECKUX 3a]a4

Harypanbnsle u 1e-
JIbIE YHCTIa
(10 9)

HarypanbHble u niensie gyucia.
[IpuMeHeHne npU3HAKOB JEIMMOCTH
uensix yucesn, HOJ u HOK, ocrart-
KOB 10 MOAYJIt0, anropurma EBKin-
Jla JIsl PEeIIeHUs 3a/1a4 B LIEJIbIX YKC-
nax

OnepupoBarb NOHATHAMMU: HaTypaJbHOE U Iie-
JI0€ YUCII0, MHOYKECTBO HATYPAJIbHBIX YUCEIL.
Hcnonb3oBaTh NPU3HAKH JIETMMOCTH LIEIIBIX
guces; octatku 1o moaynto; HOJl u HOK Haty-
paJIbHBIX YMCel; aIropuT™ EBknnna i pee-
HUS 3a/1a4.

3anuchbIBaTh HATypajbHBIE YKCIA B Pa3IMYHBIX
NO3MIMOHHBIX CHCTEMaX CUMCIICHUS

Cucremsl pairuo-
HaJIbHBIX, HPPALHO-
HaJIbHEIX ITOKa3a-
TENbHBIX U JIOTa-
PUPMHUECKUX ypaB-
HEHUU

(12 9)

Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS.

OCHOBHBIE METO/IbI PEUIEHUS CUCTEM
U COBOKYITHOCTEW pallMOHAJIbHBIX,
HMPPALMOHATIbHBIX, I0KA3aTEIbHBIX U
norapu(MHUUECKUX YpaBHEHUH.
[IpumeneHne ypaBHEHUH, CUCTEM H
HEPaBEHCTB K PEUICHUIO MaTeMaTH-
YECKUX 337a4 U 3a/1a4 U3 pa3InyHbIX
oOyacTell HAyKH U peabHOM JKU3HU,
WHTEpIpeTalusl MOJyYEeHHBIX pe-
3yJbTaTOB

OnepupoBaTh NOHATHAMH: CUCTEMA U COBO-
KYIIHOCTb YPAaBHEHUI U HEPABEHCTB; PELICHHE
CHUCTEMBI WJIA COBOKYITHOCTH; PABHOCWJIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBHSI.

Haxoaurs pemenus cucTeM U COBOKYITHOCTEN
LEJIbIX PallMOHAIbHBIX, UPPALMOHAIBHBIX, [I0KA-
3aTEeNIbHBIX U JOrapu(PMHUUECKIX YpaBHEHUH H
HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUH K PELICHUIO
TEKCTOBBIX 3aj[ay U3 pa3IM4YHbIX oOJacTell 3Ha-
HUW U peaJIbHOW KU3HHU; HHTEPIPEeTUPOBATH
[IOJIyYEHHBIE PELICHUS.

Hcnonb3oBath 1(poBLIE pECYPChI

3agauum c mapamer-
pamu

PanmonanesHble, MppanMoHaIbHbIE,
MoKa3aTeNbHbIC, JorapuhMUUECKHIE

Bb10upaTs crioco0 perieHus paroHalIbHBIX,
MppalMOHATIBHBIX, I0KA3aTeIbHBIX, JIOTapUpMu-

(16 u) U TPUTOHOMETPUYECKUE YPABHEHUS, | YECKUX U TPUTOHOMETPUYECKUX YPABHEHUHN U
HCPAaBCHCTBA U CUCTEMBI C IMapaMcCT- HCPABCHCTB, COACPKAINX MOJYJIN U TapaMETPhI
paMu. IIpumensite rpaduyeckue M aHAIUTHYECKUE
[TocTpoeHune n nccnegoBaHue MaTe- | METOMBI I PEIICHHS] YPAaBHEHHMI M HEPAaBEHCTB
MaTHYECKUX MOJIeNIel peallbHbIX CU- | C TIapaMeTpaMHM, a TaKkKe HccliefoBaHue (pyHK-
Tyalui ¢ TOMOIIBIO YPAaBHEHHI, U METOJaMHU MaTEMaTUYECKOTO aHAIMN3A.
CUCTEM YPaBHEHUH U HEPABEHCTB C Crpoutb u Hccae10BaTh MaTEMATUYECKUE MO-
rnapaMmeTpaMu JIETIA peaJIbHBIX CUTYallM ¢ OMOINIbIO ypaBHE-

HUI, HEPABEHCTB U CUCTEM C ITapaMeTpaMu

[ToBTOpenue, 0000- | OCHOBHBIE MOHATUS U METOABI Kyp- | MoaeaupoBaTh peaabHble CUTYalluU Ha SI3bIKE

IIeHUE, CHUCTEeMaTH- | ca, 000OIIeHHe W CcHcTeMaTHU3alus | anreOpbl, COCTABJIATH BHIPAKEHUS, YpaBHEHUS,

3arust 3HaHui (12 1)

3HAHUH

HEPaBEHCTBA U MIX CHCTEMBI TI0 YCIIOBHUIO 3aa4H,
ucc1e10BaTh OCTPOCHHbBIE MOJIENIN C UCIIOJIb-
30BaHUEM armapaTa aareOpsbl.

IpuMeHsiTh QYHKUUU I MOJEIUPOBAHUS U
HCCIIEJOBAaHHS PEATBHBIX MIPOIIECCOB.

Pemats npukiaaHble 3aa4u, B TOM YHCIIE CO-
ITUATEHO-D)KOHOMHYECKOTO ¥ (PH3UIECKOTO Xa-




pakTepa, CpeICTBaMU aJreOpbl M MaTeMaTH4e-
CKOT0 aHaJIN3a

IToypounoe ninanuposanue AJIEBPA u Hayana mareMaTu4eckoro anajausa, 10 kiacc

No
n/n

Mama

Ilhan ‘ Dakm

Tema ypoka

MHO0:keCTBO JAeiicCTBUTEIbHBIX UKcesl. MHOro4wieHol. PannoHajabHbIe YPaABHEHUS N HEPABCHCTBA. Cuc-

TeMbl JIMHEHHbIX YPaBHEeHHUH - 28 yacoB

1 MHOkecTBO, olepalvu HaJl MHO)KECTBAMH U UX CBOWCTBA
2 Huarpammsl Ditsiepa - Benna
3 ITpruMeHeHHne TEOPETUKO-MHOKECTBEHHOT0 annapaTta /i pelieHus 3a1a4y
4 PanyoHanbHbIE ynciIa
5 OOBIKHOBEHHBIE U ICCSITHYHBIC APOOH
6 ITporeHTsI
7 beckoHEeYHbIe TepHOANYECKHIE APOOH
8 ITpumeneHnue 1poGeil 1 NPOLIEHTOB ISl PEHICHUs IPUKIAIHBIX 3324
9 JleficTBUTENbHBIE YKCIIA
10 PanyioHasibHbIe M UPPALMOHAJIBHBIE YHCIIA
11 Apudmerndeckue onepanuu ¢ 1eHCTBUTEILHBIMU YUCIIAMU
12 Mopynp JEMCTBUTEIBLHOTO YKCIIA U €r0 CBOMCTBA
13 [TpuGinkEHHBIE BEIYUCIEHMSI, IPAaBUIIa OKPYTJICHUS
14 IIpuknka v OLIEHKa pe3yIbTaTa BEIYMCICHUN
15 Konmponvnaa pavoma Nel no meme «Payuonanvnsle ypagnenus u nepa-
sencmea. Cucmemol TUHEUHBIX YPAGHEHUTL)
16 OCHOBHBIE METO/Ibl PELLICHNUS LENIbIX YPABHEHUN
17 OCHOBHBIE METO/IbI pelIeHUs! IPOOHO-pAIIIOHAJIbHBIX YPaBHEHHH
18 OCHOBHBIEC METO/IbI PEIICHUS IEJIBIX U IPOOHO-PAIIIOHAILHBIX HEPABEHCTB
19 MHorouieHsl OT OJHON NEPEMEHHOM. JeJTleHre MHOTO4YJIEHa HA MHOTOUJIEH C
OCTAaTKOM
20 Teopema besy
21 MHorousiens! ¢ nesnbMu koddduurentamu. Teopema Buera
22 Pemienne cucreM TMHENHBIX YpaBHEHUN
23 Matpuiia cucTeMbl JIMHEHHBIX YpaBHEHUN
24 Onpenenurtens MaTpUIbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOWCTBA
25 Brluncnenue 3HaueHus onpeneanTens
26 ITpuMeHeHue ornpeennuTeNs s pelIeHUs] CUCTEMbI IMHEHHBIX YpaBHEHUHN
27 Pemienue npukiIagHbIX 337a4 ¢ IOMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUN
28 Konumponvnas paboma Ne2 no meme « Muoscecmeo oeiicmeumenbHvlx yu-
cen. Muozounenwiy
@yukuun u rpadpuxu. CtenenHasi GyHKIus ¢ HeJbIM okasareem - 12 yacos
1 Crioco6s! 3a1anus pyHKIuU. B3anmuo obparueie pynkunu. Kommnozums
GyHKIMIA.
2 I'padux GyHKIIMU. DeMeHTapHble TpeoOpa3oBaHus rpadukoB GyHKIUN
3 OO6nacTp onpenieneHuss 1 MHOXKECTBO 3HaUCHUH (PyHKIMH
4 Hynu ¢ysaxiun. [IpomMexyTki 3HaKOMOCTOSTHCTBA
5 Yérable u HeuéTHbIe QyHKIMU. [lepuonnyeckue GyHKINU
6 [TpoMeKyTKM MOHOTOHHOCTH QYHKIIMH. MakCUMyMbl  MUHUMYMBbI (DYHKIIMH
7 Haubonbiee n HauMeHblee 3HaueHne QYHKIIMU Ha TPOMEKYTKE
8 JluneliHas ¥ KBagpaTU4Has PYHKUIUU. DIIEMEHTApHOE UCCIIEOBaHUE U Tpa-
buku GyHKINUHA
9 JlpoOHo-nuHelHast pyHKIMH. DIeMeHTapHOe HcCieI0OBaHue U rpauK ITUX




byHKIMI

10

CreneHn ¢ LIEIbIM ITOKa3aTeneM. buaoMm HrroTona

11

CrenenHast GyHKIHUS C HATYypaJbHBIM U LIENbIM MoKa3aTeneM. E€ cBoiicTBa u
rpaduk

Konumponvnasa paboma No3 no meme « ODynkyuu u zpagpuxuy

ApupmeTndecKkuii

KOpeHb n-0ii creneHu. ppanuonanbHble ypaBHeHus - 18 yacos

Apudmerndeckuii KOpeHb HaTYpaJIbHOM CTETICHH M €T0 CBOMCTBA

[IpeoOpa3oBaHysl YNCIIOBBIX BBIPAXKEHHI, CONEPIKALUX CTENEHU

BriHEeceHe MHOKHTEIIS H3-T101 3HAKa KOPHA

Brecenne MHOXKUTEIIS 110 3HAK KOPHA

CokpailieHue 1po0ei, CoepiKaInX paauKabl

[TpeobpazoBaHre UppaMOHATBLHBIX BBIPAKESHUI

IToBTOpenue no reme «ApudMeTHuecKuii KOpeHb N-HOM CTETICHN

XL N | W[

Koumponvnas paboma Nod no meme «Apugpmemuueckuit kKopenv n-oi
CHIeneHu)

WppanumonansHble ypaBHEHUS

10

O06s1acTh 1ONYCTUMBIX 3HAYCHHUH UPPALMOHAIILHOTO YPaBHEHHS

11

OCHOBHBIE METO/Ibl PELLICHUS] UPPALIMOHATIbHBIX YPABHEHU

12

PaBHOCHIBHBIE MePEXoabl B pCIICHUU UPPALlMOHAJIbHBIX ypaBHeHI/Iﬁ

13

AJNTOpPUTM pellIeHUs] UPPALIMOHATIbHBIX YPABHEHUM

14

Pemienne nppanimoOHaIBHBIX YpPaBHEHHUN

15

Perenne nppalmoHaabHBIX ypaBHEHUIN

16

CoiicTBa u rpaduk KOpHS n-0il cTeneHn Kak (GyHKIIMA 00paTHOW CTETIEHH C
HaTypaJIbHBIM [TOKA3aTelIeM

17

IloBTrOopenue no teme «MppanroHanbHble YpaBHEHUS

Koumponvnasa pavboma Ne5 no meme « Uppauyuonanvnole ypasgHeHus»

Iloka3aTenbHast pynkuus. [lokazarenbHbie ypaBHeHus - 10 yacos

CreneHsb ¢ pallMoOHAJIbHBIM [TOKA3aTeleM U €€ CBONCTBa

[TokazarenbHas QyHkuus, e€ cBolicTBa U rpaduk

Vcnonb3oBanue rpaduka GyHKINU A7 pelIeHUs] ypaBHEHUH

[loka3arenbHble ypaBHEHUS

OcHOBHBIC MCTObI pCHICHUS IMOKA3ATCIIbHBIX ypaBHeHI/Iﬁ

[IpuBenenne obenx yacTeil ypaBHEHHs K OTHOMY OCHOBaHHIO

Brinecenue O6H_ICFO MHOXXHUTCIIA 3a CKO6Ky

MeTto 3aMeHBI HepeMeHHOﬁ B ITOKA3aTCJIbHBIX YPABHCHUAX

O |0 QAN N[ |W|IN|—

MeTo mo4IeHHOTr 0 JAeJIeHU

—
(e}

Konumponvnasa paboma Neb no meme «llokazamenvnan pynkyusa. Iloka-
3amenbHble YPAGHEHUA )

Jlorapudgmuueckas pynkuus. Jlorapudmudeckne ypapHenus - 18 yacos

Jlorapudm uymncna
. OCHOBHBIE METO/IbI pelIeHHs JIOTapu(MUIECKUX YPAaBHEHHIA.

CaoiicTBa norapudma

Jlecsituunble norapudmsl

HatypanbHble norapupmsl

[IpeoOpazoBaHue BBIpAKEHUI, COAEPIKAIIMX JIOTapru (MBI

Jlorapudmuueckas pyHkuus, e€ cBONCTBa U rpa@uK

Vcnonp3oBanue rpaduka QyHKIMY U1 pEHIeHUs] YpaBHEHU I

@DYHKIMOHATBHO-TpaUIECKUil METO/ pellieHns YpaBHEHUN

O |0 (||| |W|N

Konumponvnas paboma No7 no meme «/lozapugpmuuecxkan pynxkuyusn»

Jlorapudmuueckue ypaBHEHHsI

PaBHOCHIIbHBIE TEPEXO/bl B PEHICHUH JOTapU(PMHUUECKUX YpaBHEHHM

Penienne ypaBHeHMi 110 onpeieeHuto Jorapudma




13 MeTo1 IOTEHIMPOBAHHUS
14 Merton BBeZIeHUSI HOBOI IEPEMEHHON
15 Metox norapupmMupoBaHus
16 Ilepexo1 K HOBOMY OCHOBaHHIO
17 Pemenue norapudmMuyecknx ypaBHECHUI
18 Konumponvnas paboma No8 no meme «/lozapughmuueckue ypasnenusny
Tpuronomerpuyeckue BbIpasKeHHsl M ypaBHeHMs - 22 yaca
1 CuHyc, KOCHHYC YHCIIOBOTO apryMEeHTa
2 TaHreHc ¥ KOTAaHT'€HC YUCIIOBOr0 apryMeHTa
3 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHUCIOBOT0 apryMeHTa
4 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEIEICHUE TPUTOHOMETPHUUECKUX
(G yYHKIMI YHUCIOBOTO apryMeHTa
5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
6 DopMyIbl JBOWHOTO yria
7 DopMyIbl TOHWKEHUS CTENIEHU
8 DopMyJIbl TOJIOBUHHOTO yIJla
9 DopMyIibl CYMMBbI ApTYMEHTOB
10 DopMmysibl cyMMbl QYHKIUN
11 Dopmyibl Tpou3BeIeHNs QYHKIUN
12 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MOMOIIBIO (hopmyn
13 Konmponvnas paboma Ne9 no meme « Tpuconomempuueckue gulpasxcenus)
14 Pemenue ypaBHeHMs cosx = a
15 Pemenne ypaBHeHus sinx = a
16 Pemenue ypaBHeHH# tgx = a, ctgx = a
17 MertoJ 3amMeHbl TEpEMEHHOM
18 YpaBHEeHMsI, CBOASIINECS K KBaIPATHBIM YPaBHEHUSIM
19 MeTon pa3yioKeHUs] HA MHOKUTEIN
20 OaHOPOIHBIE TPUTOHOMETPUYECKUE YPABHEHUS
21 Pelenne TpUroHOMETpUYECKUX YpaBHEHUN
22 Konmponvnaa paboma Nel() no meme « Tpuzonomempuueckue Ypagne-
HUA)
ITocsenoBareabHOCTH H nporpeccuu - 10 yacos
1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEN
2 Meto MaTreMaTH4eCKON MHAYKIIUHU
3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE [TOCJIEOBATEIbHOCTU
4 ApudmeTndeckasi 1 reOMeTpUYeCcKas Iporpeccuu
5 beckoHeyHO yObIBaIOIIas FeOMETPUUECKasi IPOrPeccust
6 CyMMa 0eCKOHEUHO YOBIBaIOIIEH T€OMETPUUYECKON TPOTPECCUH
7 JIMHENHBIN ¥ SKCHOHEHIMAIBbHBIN pocT. Yncio e
8 DopmyIia CJI0KHBIX TPOLEHTOB
9 Hcnonb3oBanue nmporpeccuu Ajis peleHus peaibHbIX 3a/1a4 MPUKIIATHOTO
Xapaxkrepa
10 Konmponvnaa paooma Nell no meme «Ilocnedosamenvnocmu u npozpec-
cuuy
HenpepbiBabie pynkuuu. Ilpoussognas - 20 yacos
1 HenpepriBable pyHKIMN 1 UX cBolicTBa. Touka pa3pbiBa
2 AcumnroTsl rpadukoB ¢pyHkuuid. CBoiicTBa QyHKIUI HEMPEPHIBHBIX HA OT-
pe3ke
3 MeTo1 UHTEPBAJIOB JIJIsl pELIEHHsI HEPAaBEHCTB
4 [TprimeHeHne CBOICTB HENPEPHIBHBIX QYHKINH JIJIsl pelIeHUs 3a/1a4
5 IlepBast u BTOpas mpou3BoIHbIE PYHKINU
6 OnpezneneHue, reoOMeTpUIECKU U PU3MUECKUI CMBICI IPOU3BOTHOM




7 AJITOPUTM HAXOXKIEHUS MPOU3BOTHON

8 Dopmynsl qudGepeHnrpoBaHms

9 [Ipou3BoaHas cTeneHHON QYHKIIUU

10 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI

11 Brrunciienue npon3BOAHBIX JIEMEHTAPHBIX (PYHKIUH

12 ITpon3BoaHast cymmbl pyHKITUIH

13 [Tpon3BoiHas npousBeneHUSPYHKINT

14 [Tpon3BoiHas YaCTHOTO (PYHKITHI

15 [Tpon3BogHAS KOMITO3UIIMK (PYHKITUIT

16 IloHsiTHE M BBIYMCIIEHHE IPOU3BOJHOM N-IO NOPSAKA

17 HuddepennmpoBanne cioxxHOW QYHKITMH

18 YpaBHeHUe KacaTeIbHOU K TpapuKy QYHKINN

19 VYpaBHeHue KacaTeIbHOU K rpaduKy HYHKITMH

20 Koumponvnasa paooma Nel2 no meme «Henpepuvienvie pynkuyuu. Ilpous-
600HAA»

IHoypounoe niianupoBanue AJICEBPA u Haua/ia MaTeMaTH4ecKoro anajansa, 11 kiacc

Ne Hama Tema ypoka
n/n | Inan | ®@axm
HccaenoBanue GyHKIMii ¢ MIOMOIIbIO NPOU3BOAHOM - 24 yaca

1 IToBropenue. @opmyiibl JudhepeHIMpoBaHus

2 ITpaBuna quddepeHmpoBanus

3 [TpuMeHeHHe NPOU3BOIHOMN K MCCIeI0BaHHUIO (DYHKIMHA HAa MOHOTOHHOCTh

4 [TprMeHeHne NpOU3BOTHON K MCCIIEIOBAHNIO (DYHKIIMK HA SKCTPEMYMBI

5 OKcTpeMyMbl PYHKIIUU

6 Brrancienue skcTpeMyMoB GyHKIAN

7 ITpuMeHeHne TPOU3BOJHON I JOKA3aTEIbCTBA TOKIECTB U HEPABEHCTB

8 [Toctpoenue rpadukoB QyHKIUI

9 Hccnenoanue pyHKINK U TocTpoeHue rpapuka QyHKIUU

10 CBsi3b Mex 1y rpaukoM QyHKIIMH U TpaguKOM €€ MPOU3BOAHOM

11 Haunbonbiiee 1 HauMeHblllee 3Ha4eHUs PYHKIIMY Ha IPOMEKYTKE

12 3aauu Ha OThICKaHWE HAMOOJIBIINX U HAUMEHBIINX 3HAYCHUH BEIMYUH

13 Pemenne 3ama4 Ha Hax0XKIeHHE HAUOOJBIINX U HAMMEHBIINX 3HAUCHHUIN

14 [TpriMeHeHre TPON3BOJHON K UCCIIEIOBAaHUIO (QYHKITUH

15 Konumponvnaa paboma Nel no meme «HMccnedosanue ghynkyuii ¢ nomo-
W(b10 NPOU3600HOUY

16 [TpumeHeHne NPOM3BOJHOMN U1 HAX0XKICHNS HAWIYYIIEro peUIeHNs B IPU-
KJIQJHBIX 3a/1a4ax

17 [TpuMeHeHne TPOU3BOIHON B PENICHUH 33]1a4

18 IIpuMeHeHne MPOU3BOJHON JIUIsl HAXOKACHUS HAWIy4dlIero PeIeHust 1S Oll-
peJiesIeHUs] CKOPOCTH Ipoliecca, 3alaHHOro (GopMyIoi uii rpadukom

19 [TpuMmeHeHne NPOU3BOJHON I HAXOXKACHHS HAWTYYILIEro PeleHus s Oll-
peneneHusl YCKOpeHus Mmpolecca, 3a1aHHOro GopMyioi Uiu rpagukom

20 Komnozumus GyHkImii

21 ["'eomeTpryeckue o6pa3bl ypaBHEHUN HAa KOOPJIMHATHON MIIOCKOCTH

22 ["'eomeTpuueckure o0pa3bl HEPABEHCTB HA KOOPIMHATHOM MJIIOCKOCTH

23 IToBTopenue o teme «VccnenoBanue GyHKINN C MOMOIIBIO TPOU3BOIHOM

24 Konumponvnas paboma No2 no meme «Hccnedosanue goynkuyuii ¢ nomo-
U{b10 NPOU3EOOHOI)

IlepBooOpa3Hast u mHTErpaJ - 12 yacon
1 ITepBooOpazHas
2 OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX




3 IlepBooOpa3HbIe IeMEeHTapHBIX (PYHKITHI

4 [TpaBuna HaXOXACHUS IEPBOOOPA3ZHBIX

5 HNurerpai. I'eomerpuyeckuii CMbICI MHTETpasa

6 Brrumncnenne onpeaenéHHoro uarerpaia mno ¢popmysne Hetorona-Jleiioaumna

7 [TpumeHeHne uHTerpaia A HaX0XACHUs IJIoael IIOCKUX GUryp

8 [Tpumenenne nHTerpaia 1 HaXoXJAeHUs: 00bEMOB Fr€OMETPUYECKHX TeT

9 [Tpumeps! pemienuit AuddepeHnnaibHbIX YpaBHEHHH

10 MareMaTHuecKoe MOJICITMPOBAHUE PEATBHBIX MPOIECCOB C MMOMOIIBIO T (-
dbepeHnaIbHbIX YpaBHEHHH

11 IToBTropenue o teme «IlepBooOpaszHas m UHTETpaI

12 Koumponvnasa paooma Ne2no meme «llepeoodpaznan u unmezpany

I'padpuxu Tpuronomerpudeckux pynkumii. Tpuronomerpuyeckue HepaBeHCcTBa - 16 yacos

1 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpapuKu

2 CBoiicTBa u rpaduk QyHKINH Yy = COSX

3 CoiicTBa u rpaduk GpyHKINH y = sinx

4 I'paduku QyHkuuii y = tgx, y = ctgx

5 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUH € MOMOUIBIO I'pa)uKOB

6 OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUH C MOMOIIBI0 rpaduka

7 OT60p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHUI METOJJOM Iepedopa

8 OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI ABOWHBIM HEPAaBEHCTBOM

9 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBI0O TPUTOHOMET-
PHUYECKON OKPYKHOCTH

10 Tpuronomerpryeckue HEPABEHCTBA

11 Mertozp!l perieHre TPUrOHOMETPUYECKUX HEPABEHCTB

12 PenieHne TpuroHoMeTpUYECKUX HEPABEHCTB

13 Pernienne TpUroHOMETPUUECKUX HEPABEHCTB rpaduyecku

14 PenieHne TpUroHOMETPUYECKUX HEPABEHCTB

15 [ToBTOpenue mo Teme «I'paduku TpUroHOMETpHUIECKUX GyHKIUN. TpUroHo-
METPUYECKHE HEPABEHCTBA

16 Konumponvnas paboma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynuxyuu. Tpuzonomempuueckue HepaseHcmeay

HppauuoHajibHble, NOKa3aTelbHble U Jorapugmuyeckue HepaBeHCTBa - 24 yaca

1 ITpocreiimne nokaszarenbHbIE HEPABEHCTBA

2 CBeJleHne NI0Ka3aTEIbHOT0 HEPABEHCTBA K TPOCTENIIEMY

3 Mertop BBeIeHUsI HOBOM NIEPEMEHHOM

4 Pa3nojxeHne Ha MHOXUTEIN

5 CBezieHHE K PaBHOCUJIBHON COBOKYITHOCTHU

6 MeTtoJ1 panioHaIM3aluy (3aMeHa MHOKHUTEIEH)

7 I'padrueckue MeToIbl pelIeHrs NOKa3aTelbHbIX YPABHEHUH 1 HEPABEHCTB

8 ITpocreiimue norapudmMuyeckue HepaBeHCTBA

9 Jlorapugmuueckue HepaBeHCTBA, CBOJAIIMECS K TPOCTEHIIINM

10 Meto/ 3amMeHbl TEPEMEHHOMN

11 Jlorapudmudeckne HepaBeHCTBA, CBOISIINAECS K PAITMOHAILHBIM

12 Jlorapudmuueckue HepaBeHCTBA, COJIEPKAIUE TIEPEMEHHYIO B OCHOBaHUU
norapupma

13 MeTo1 UHTEPBAJIOB

14 I'paduueckuit MeTo1 penieHus JorapupMuIeckux ypaBHEHUH 1 HEpaBEHCTB

15 HppanroHaIbHBIE HEPABEHCTBA CTAHJAPTHOTO BUAA

16 MeTto nepexo/ia K paBHOCUJIBHON CUCTEME

17 JpoOHo-upparmoHaibHbIe HEPaAaBEHCTBA

18 MeTto/1 3aMeHbI IEPEMEHHON

19 HppainmoHaibHble HEpAaBEHCTBA CMENIAHHOIO TUIIA




20 HppaunonanbHble IorapuMuiyeckie HepaBeHCTBA
21 YMHOXKEHHUE Ha CONPSKEHHOE
22 Meroz UHTEPBAJIOB
23 I'padpuaeckuii MeTO pelICHUST UPPAMOHAIBHBIX YPABHECHUH U HEPABCHCTB
24 Koumponvnasa paooma Nedno meme «HUppayuonanvnsle, nokazamenvHvle
U 102apugmuyecKue HepaseHcmea)
Kommnexkcublie unciaa - 10 yacos
1 [ToHATHE KOMIUIEKCHOTO YHCIIa
2 Anrebpanueckasi popma 3armucy KOMIUIEKCHOTO YHcia
3 ApudnmeTnieckne onepaniy ¢ KOMIIIEKCHBIMH YUCIIaAMU
4 Apudmernueckre onepanuy ¢ KOMIICKCHBIMU YHCIaMH
5 Tpuronomerpuueckas ¢popma 3anucu KOMIJIEKCHOTO YUCiia
6 N300pakeHne KOMIIEKCHBIX YKCEl HAa KOOPIMHATHON INIOCKOCTH
7 ®dopmyna Myaspa
8 KopHu n-0#i cTenenu u3 KOMILUIEKCHOTO Yncia
9 [IpumMeHeHne KOMIUIEKCHBIX YHCEN IS peleHus (U3NIECKUX U TeOMEeTpHYe-
CKHX 3a7a4
10 Konumponvnas paboma Ne5no meme «Komnaexcrule uucnay
HarypasabHble u neJibie yncia - 10 yacos
1 HatypaJsibHble U Lienble yncia
2 [Ipu3HaK nenMMOCTH LIEIBIX YHCE
3 ITpyuMeHeHne NPU3HAKOB IEIMMOCTH LIEJIbIX YHCET
4 [Ipumenenne HOJl u HOK nis perenust 3a1a4 B LienbIX ynuciaax
5 Boluniciienue ocTaTKoOB 0 MOJIYJIIO JUIsl pEHIEHUs 3a/1a4 B LIEJIbIX YHCIIax
6 ITpyMeHEeHNEe OCTaTKOB 110 MOAYJIIO JUUIsl PEUICHMs] 3a/1a4 B LIEJIbIX YHCIaxX
7 Anroput™m EBkinna
8 ITpumenenune anroputma EBKinia 11 pelieHus 3aa4 B HENbIX YUCIIAaX
9 IToBTOpenue no reme «HaTtypanbHble U LEIbIE YUCTIa
10 Konumponvnas paboma Nebno meme «Hamypanvnuie u yenvie uucna»
Cucrembl pallioOHANbHBIX, HPPALMOHAJTBHBIX OKA3aTEJbHbBIX U JIOTapH(pMHUYEeCKUX yPAaBHEHUH —
12 yacos
1 CucreMa 1 COBOKYIIHOCTb YPaBHEHHI
2 PaBHOCHIIbHBIE CICTEMBI U CUCTEMBI-CIIEICTBUS
3 OCHOBHBIE METO/Ibl PEIIEHUS] CUCTEM PAIl[MOHAJIbHBIX YPABHEHHH
4 OCHOBHBIE METOJIbI PEIIEHUSI COBOKYITHOCTEN PALIMOHAJIBHBIX YPABHEHUN
5 OOHOPOHBIE CUCTEMBI YpaBHEHUI
6 OCHOBHBIE METOJIBI PEILIEHUSI CUCTEM HPPALMOHAJIBHBIX YPaBHEHUI
7 OCHOBHBIE METOJIBI PEIIEHUSI COBOKYITHOCTEN UPPALIMOHAIbHBIX YPABHEHHUN
8 OCHOBHBIE METOJIbl PEILIEHUSI CUCTEM MTOKA3aTEIbHbIX YPABHEHUM
9 OCHOBHBIE METOJIbI PEILIEHUSI COBOKYITHOCTEN NOKA3aTENbHBIX YPAaBHEHUN
10 OCHOBHBIE METOJIbl PEIIEHUSI CUCTEM JIOTApU(PMHUUECKUX YPABHEHHM
11 OCHOBHBIE METOJIbl PELIEHUS] COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUN
12 Konumponvnaa paboma Ne7no meme «Cucmemul payuonaibHblX, Uppayuo-
HAbHBIX NOKA3AMEIbHBIX U 102apUPMUUECKUX YPAGHEHUT»
3agauu ¢ napamerpamu - 16 yacos
1 PanroHanpHbIe ypaBHEHHs C TapaMeTpamMu
2 PanroHanpHbIe HEPABEHCTBA C MAPAMETPAMHU
3 PannonasibHbIE cHCTEMBI ¢ TApaMeTPaMHU
4 HppanroHanbHbIE YpaBHEHHUS C TApaMeTpaMu
5 WppannoHallbHbl HEpaBEHCTBA C TapaMeTpaMu
6 WppanmoHanbHble CHCTEMBI C TapaMeTpaMu
7 Iloka3aTenbHbIE ypaBHEHUS C TApAMETPAMHU




Iloka3zarenbHble HEPABEHCTBA C NapaMeTpaMHU

9 Iloka3aTenbHbIE CHCTEMBI C TApAMETPAMHU

10 Jlorapugmuueckue ypaBHEHHs ¢ TapaMeTpaMu

11 Jlorapudmudeckue HepaBeHCTBA C TapaMeTPaMHU

12 Jlorapudmudeckue CUCTEMBI ¢ TTapaMeTpamMu

13 TpuroHomeTprdecKue ypaBHEHHUs C lIapaMeTpaMu

14 Tpuronomerpuyeckre HEPABEHCTBA C MapaMmeTpaMu

15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMETPaAMHU

16 Konumponvnas paboma Ne7no meme «3adauu ¢ napamempamu)
IloBTOpEHue, 00001IeHNe, CCTEMATH3AIMA 3HAHMI - 16 yacoB

1 Apudmernueckue onepanuu ¢ AeHCTBUTEIbHBIMH YHCIaAMU

2 Pemenue npoOHO-paliMoHaNbHBIX YPAaBHEHHI

3 DJeMeHTapHOe UccieioBaHue U rpaduxu QpyHKImi

4 [Ipeobpa3oBaHMsl YNCIOBBIX BBIPAXKEHH, CONEPIKALUX CTENEHN U KOPHU

5 Pemenne nppanrioHaabHbIX YpaBHEHUN

6 OCHOBHBIE METO/Ibl PELLICHUS IOKA3aTEJIbHBIX YPABHEHUN

7 Pemenue norapudMudecknx ypaBHECHUIH

8 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUN

9 Pelenne TpuroHoMeTpuuEeCKUX ypaBHEHUN

10 OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHUN

11 Brranciienne npon3BOAHBIX JIEMEHTAPHBIX (PYHKINH

12 [TpumMeneHne npon3BOTHON K UCCIEAOBAHUIO (DYHKITHH

13 [TpumeHeHne uHTEerpaa A HaX0XACHUS IIoael IIOCKUX GUryp

14 Ilpomesccymounana ammecmawusn. Hmozosasa konmponavnasn paboma (No8§)
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