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IHHOACHUTEJBHAA 3AIINCKA

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayajna MaTreMaTH4YeCKOI'O aHaJIM3a» SBISETCS OJHUM U3 Haulojiee 3HAUYUMBIX B
porpamMMe CTaplieil IIKOJbI, TOCKOJIBbKY, C OJHON CTOPOHBI, OH O0EeCIeYrBaeT HHCTPYMEHTAIbHYIO 0a3y A
M3yUYeHHs] BCEX €CTECTBEHHOHAYUHBIX KYpCOB, a C JPYroil CTOPOHBI, (POPMHUPYET JIOTHUYECKOE M aOCTPaKTHOE
MBIIUICHUE YYaIIUXCsl Ha ypOBHE, HEOOXOIMMOM JJIsi OCBOCHHUS MH(POPMATUKHU, OOIECTBO3HAHUS, UCTOPHH,
CJIOBECHOCTH U APYIMX IUCLUHUILIMH. B paMKax JaHHOTO Kypca ydaluecs OBIaJeBal0T YHUBEPCAIbHBIM S3bIKOM
COBPEMEHHOW HayKH, KOTOpask GOPMYIHUPYET CBOM TOCTHIKECHHUSI B MATEMaTUYECKOi opme.

Kypc anreOpsl u Hauall MaTeMaTH4YeCKOro aHAIW3a 3aKJIaJbIBA€T OCHOBY JAJSl YCIELIHOTO OBJIAJCHUS
3aKOHaMH (PM3HUKH, XUMHUH, OMOJIOTHH, TOHUMAHHUS OCHOBHBIX TEHICHIIMN Pa3BUTH SKOHOMUKHU U OOIIECTBEHHON
KHU3HU, [103BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX LU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO
UCIOJIb30BaTh WX IS JajibHEiIlero oOpa3oBaHus W B IOBCEJAHEBHOM XH3HU. B ToXe BpeMs OBiaJeHUE
a0CTPaKTHBIMU M JIOTHYECKH CTPOIMMHU KOHCTPYKLMSAMM anreOpbl M MaTeMaTHYEeCKOTrO aHalu3a pPa3BHBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBaTh YTBEPKICHUS C IOMOIIBIO
MHAYKIUM U PacCyXkJaTh JEAYKTUBHO, HMCIIOJIb30BaThb 00OOILIEHME M KOHKpPETH3allMio, abCcTparMpoBaHUE U
aHaJIOrHI0, HOPMUPYET KpEaTUBHOE U KPUTUUECKOE MBIIIUICHHUE.

B xone m3yuenus kypca «Anredpa M Hadajga MaTeMaTHMYECKOIO aHAIM3a» ydallluecsl MOJIy4aroT HOBBIH
OIBIT PEUICHMs NPUKIAAHBIX 3a7ad, CAMOCTOSITEIBHOTO IIOCTPOEHUs MAaTEMaTHMYECKUX MOJENEH pPeabHBIX
CUTyaluli, MHTEPIPETalMyd IIOJYyYEHHBIX pELICHUH, 3HAKOMATCA C I[pPUMEpaMM MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPHUPOJIE, HAYKE M HMCKYCCTBE, C BBIIAIOIIMMUCA MAaTEMaTUYECKMMM OTKPBITUSMU U KX
aBTOpaMH.

Kypc obGnagaer 3HauuTenbHBIM BOCHUTATEIBHBIM IOTEHIMAIOM, KOTOPBIM peaqu3yeTcs Kak uepes
y4eOHBI MaTepHai, cnocOOCTBYIOUIMHA (POPMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 CHelu(UKy
y4eOHOI JedaTenbHOCTH, TpeOyrole MpOoAOKUTEIbHON KOHIEHTPAlMd BHUMAaHMs, CaMOCTOSITEIbHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJIyYCHHBIN PE3yJbTaT.

B ocHoBe meronuku oOyueHus anredpe M HayalaM MaTeMaTHYECKOTo aHalIM3a JISKUT AeATeIbHOCTHBIN
MPUHLIMI 00YyYEHUS.

B crpykrype kypca «Anrebpa ¥ Hadajga MaTeMaTHYECKOro aHaIN3a» MOXKHO BBIICIUTH CIEIYIOLIUE
coJiepKaTeslbHO-MeToAnueckue JuHuu: «YHucna u BeuucieHus», «OyHkuuu u rpadpukun», «YpaBHEHUS U
HEPAaBEHCTBA», «Havana MaTemaTdeckoro aHanusa», « MHOXeCTBa U JTIOTMKa». Bce OCHOBHBIE COIEPIKATEIBHO-
METOJIMYECKUE JTMHUU U3y4YalOTCs Ha MPOTSHXKEHUU JBYX JIET O0yUeHUs B CTapIIe KO, ECTECTBEHHO JOTOIHSS
JpYT Apyra U MOCTENEHHO HACHIIIASCh HOBBIMU TEMaMHU U pazjenaMu. MOXXHO ¢ YBEPEHHOCTBIO CKa3aTbh, YTO
JaHHBIA KypcC SIBJISIETCS HWHTETPaTHUBHBIM, TOCKOJIbKY OOBEAMHSET B cebe coJepikaHue HECKOJIbKHX
MaTeMaTHYeCKUX AUCHUIUINH, TAKMX KakK anreOpa, TPUrOHOMETPHsI, MaTeMaTUYECKHI aHaJIn3, TEOPUsI MHOXKECTB,
MaTeMaTHueckas Jioruka u ap. [lo Mepe Toro, Kak yJariiecs oBJIaZieBaloT BCE Oojiee MUPOKUM MaTeMaTuYeCKUM
anmapaTroM, y HHUX IOCJEI0BaTENbHO (POPMUPYETCS U COBEPILICHCTBYETCS YMEHHME CTPOUTh MAaTeMaTHYECKYIO
MOJICJIb pEaJbHOW CHUTyallud, [PUMEHATb 3HAHUSA, IIOJyYCHHbIC IIPU M3Y4YCHUM Kypca, I PEIICHUS
CaMOCTOSITENTbHO C(OPMYITHMPOBAHHOM MaTeMaTHUECKOM 3a/1auu, a 3aTeM MHTEPIIPETHPOBATh CBOM OTBET.

ConepxaTtenbHO-MeTOiMYeCKas JTUHHUS «Yuclia W BBIUMCIEHUS» 3aBepliaeT (OPMHUPOBAHHE HABBIKOB
MCTOJIb30BAaHUS ACHCTBUTEIBHBIX YUCEN, KOTOpOe OBIJI0 HAYaTO B OCHOBHOM IIKoje. B crapuieil mkone ocoboe
BHUMaHME YyAenseTcd (OPMHUPOBAHUIO HABBIKOB PALMOHAIBHBIX BBIYMCICHHMH, BKJIIOYAIOIIUX B ce0s
UCMOJIb30BAaHUE PA3IUYHBIX (OPM 3alMCH YHUCIA, YMEHHE JeJ1aTh MPUKHJIKY, BBIIOIHATH NPHOIMKEHHbIE
BBIUUCIICHUS, OLICHMBATh YHCIOBBIC BBIPAXKEHUs, padOTaTh C MAaTEMaTHYECKUMH KOHCTAHTaMU. 3HAKOMbIE
y4aluMCsi MHOKECTBA HATYPaJIbHBIX, LENbIX, PAlMOHAIBHBIX M JCHCTBUTEIBHBIX YHCEN IOMOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4YMCElI. B KaKIOM M3 3THX MHOMKECTB PaCCMATPUBAIOTCS CBOMCTBEHHBIE €MY
crienn(puIecKre 3aJauu U ONepaluu: IeJIeHNe HallesI0, ONIEPUPOBAHUE OCTATKAMU Ha MHOXKECTBE LIEJIBIX YUCEI;
0co0bIe CBOWCTBA pallMOHAIBHBIX U UPPALMOHAIBHBIX YUCEIT; apU(METUYECKHE OTIEPALIH, a TAK)KE U3BJICUCHUE



KOpDHS HATypaJbHOW CTENEHHM Ha MHOXKECTBE KOMIUIEKCHBIX uuces. braromaps mocienoBaTeIbHOMY
pacIIMpPEHUI0 Kpyra HUCIIOJIb3yEMbIX YHMCEN M 3HAKOMCTBY C BO3MOYKHOCTSIMM MX IPUMEHEHUS AJI PELICHUS
pasUYHbIX 33134 (HOPMUPYETCS NPEACTaBICHUE O €AUHCTBE MAaTEMAaTHUKU KaK HAyKHU M €€ POoJM B MIOCTPOECHUU
MoJIeJIel peaJIbHOr0 MUPA; IIUPOKO HCIIOJIB3YOTCS 00001IeHNE U KOHKPETH3aLlUs.

JIuHus «YpaBHEHUs U HEPABEHCTBA» pealn3yeTcsl Ha MPOTSHKEHUH BCero 00ydeHUs B CTapIlel 1IKOJIe,
IIOCKOJIBKY B KaXJ10M paszene [IporpaMmmsl IpeyCMOTPEHO PEIIEHUE COOTBETCTBYIOUINX 3a1a4. B pesynbrare
y4aluecs OBIaAEBaOT Pa3IMYHBIMU METOJAMU PELICHUS PallMOHAIbHBIX, HPPALlMOHAIBHBIX, I0KA3aTEIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHIA, HEPABEHCTB M CUCTEM, a TaKXKe 33a]ad, COJEpKaIIuX

napameTpsl. [lomyueHHBIE YMEHHS IIUPOKO HCIIOJIB3YIOTCS HPU HMCCIEIOBAHUU (DYHKIMH C MOMOILIBIO
IPOM3BOIHOW, IPY PELICHUH MTPHUKIIAAHBIX 33124 U 337a4 Ha HAXOXKACHNE HAaMOOJIbIINX U HAMMEHBIITNX 3HAYCHU I
¢ynkuuu. JlanHas copeprkaTesibHas IUHUS BKIIOYAET B ce0s TakKe (OPMHUPOBAHNE YMEHUH BBITOTHATH PACUETHI
no ¢opmyinaM, peoOpa3oOBaHMs PAMOHAIBHBIX, HPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUH, a
TaK)Ke BBIPAXXEHUH, COJIEpKalIX CTENeHH U jJorapudmbl. biarogaps nsydenuto aireOpandyeckoro Mmarepuana
IIPOUCXOJUT JalibHEiIIee pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOI'O MBIIUICHUS yHaluxcs, JOpMUPYIOTCS
HaBBIKU JETYKTUBHBIX PAaCCyXJIE€HUH, paboThl ¢ CUMBOJIbHBIMU (hOpMaMH, IPEACTABICHUS 3aKOHOMEPHOCTEHN U
3aBHCUMOCTEH B BUJIE paBEHCTB M HEpaBEHCTB. AiireOpa npeziaraeT 3 (HeKTUBHbIE HHCTPYMEHTBI JUIs PELICHUs
IIPAKTUYECKHUX U €CTECTBEHHOHAYUYHBIX 3a]1a4, HAIJIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKa HAYKH.

CopnepxatenbHo-MeToanYecKast TMHUA «DyHKIMU U TpadUKU» TECHO MeperuieTaeTcsl ¢ JpyruMu JTUHUSMU
Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 33JaET II0CIIEN0BAaTENbHOCTh N3YUEHUsI MaTepuaia. Mi3ydeHue cTeneHHo,
NOKa3aTeIbHOMH, JTOTapu(pMUIECKON U TPUTOHOMETPHUYECKUX (PYHKITHI, X CBOMCTB M TPaHKOB, HCIIOIb30BAHHE

GyHKIMA 17 pemieHus 3a7ad U3 IpYruX y4eOHBIX MPEAMETOB M pPeallbHOW JKM3HU TECHO CBSI3aHO Kak C
MaTeMaTHYeCKUM aHAJIM30M, TaK M C PELIEHUEM YpaBHEHMH W HepaBeHCTB. [Ipu 3TOM Oosbllloe BHHMaHUE
yaensiercss pOpMUPOBAHUIO YMEHUS BhIpaXaTb (OpMyJIaMU 3aBUCHUMOCTH MEXy pa3INYHbIMU BEJIUYHMHAMM,
HCCIIEIOBaTh MOTY4YeHHbIE (PYHKIINH, CTPOUTH UX rpaduku. MaTepuai 3Toil copepKaTeaIbHON JTMHUY HallelIeH
Ha pa3BUTHE YMEHUH M HaBBIKOB, MO3BOJIIOIIMX BbIpaXKaTh 3aBUCHUMOCTH MEXAY BEIMUMHAMHU B PA3INYHOU
(dopme: aHAIMTHYECKOM, Tpaduueckoil u cinoBecHoM. Ero nsyyenue cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIJICHUSI, CTOCOOHOCTH K 0000IIEHNIO U KOHKPETU3AIH, UCTIOIB30BAHUIO aHAJIOTUH.

CopnepxarenpHas 1uHUs «Havana MaTeMaTHueCKOro aHaiKn3a MO3BOJISIET CYIIECTBEHHO PACIIUPUTD KPYT
KaK MaTeMaTHMYeCKHX, TaK W MPUKIAAHBIX 3aJad, JOCTYNHBIX MIKOJIbHMKAM, TaK KaK y HHUX MOSBISETCS
BO3MOXXHOCTh CTPOUTH I'paUKH CIOKHBIX (PYHKIMH, ONPENeNaTh UX HAauOOJIbIINE U HaUMEHBIINE 3HAUYCHUS,
BBIYUCIIATH IUIOMAAA GUTYp W OOBEMBI Tell, HAXOJUTh CKOPOCTH M YCKOpEeHHs mpoleccoB. JlanHas
COJIEpKaTeNbHAsl JIMHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHMSI MATEMAaTHYECKUX MOJENEN peaabHBIX
CUTYaluH, O3BOJISIET HAXOAUTh HAaWIy4Illee PEIIEHUE B IPUKIIAIHBIX, B TOM YUCIIE COLIMAIbBHOIKOHOMUYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYE€CKOrO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opManbHO-IOTMYECKOTO0 U KPEAaTUBHOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHMM pacno3HaBaTh MPOSBICHUS
3aKOHOB MaT€MaTUKM B HayKe, TEXHUKE M HCKYCCTBE. Y4alllMecs Y3HAIOT O BBIIAIOIIMXCS pe3yJbTaTax,
MOJTyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMaTUKH KaK HAyKH, U 00 UX aBTOpax.

CopepxarenpbHO-MeTOIMYECKas! JIMHUA «MHOXKeCTBa M JIOTMKa» BKIIIOYAaeT B ce0sl AJIEMEHTHl TEeOpuu
MHOKECTB U MaTEMaTHYECKOH JIOTHUKH. TeopeTHKO-MHOKECTBEHHBIE MTPEICTABICHHS IPOHU3BIBAIOT BECH KYpC
IIKOJIbHOM MaTeMaTHUKW W Ipe/UlaraloT HauOojiee YHUBEPCANbHBIM S3bIK, OOBEAMHSIOUIMNA BCE pa3zelbl
MaTEMaTUKU U €€ NMPWJIOKEHUH, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMATHMYECKUE TUCLUUIUIMHBI U UX NPUIOKEHUS B
enuHoe nenoe. [1oaToMy BaXHO JaTh BO3MOKHOCTH IIKOJIBHUKY IIOHUMAaTh TEOPETHUKO-MHOXKECTBCHHBIN S3BIK
COBPEMEHHOW MaTEMAaTHKHU M MCIOJIb30BaTh €r0 JJIS BBIPAKCHHS CBOUX MBICICH. JpyruM BaKHBIM IIPU3HAKOM
MaTeMaTHKU KaK HayKH CleQyeT IpH3HATh CBOWCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHHMH M CJIE€JOBAaHUE
OINpeAENEHHBIM IIPAaBUIIaM TOCTPOEHUS J10KA3aTeNbCTB. 3HAKOMCTBO C DJIEMEHTAMU MAaTE€MaTU4ECKOW JIOTMKH
CIOCOOCTBYET PA3BUTHUIO JIOTUYECKOTO MBILIUICHUS y4alluxXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJIEHHUS Ha
OCHOBE JIOTMYECKHUX IPaBuil, (GOPMHUPYET HABBIKA KPUTUYECKOTO MBIIIJICHHUS.



B kypce «Anrebpa W Hauvanma MaTeMaTHYECKOTO aHAJIM3a» IMPHUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIIMPOBAHMs, KOTOpPbIE NPU3BAaHBI CIOCOOCTBOBAaTH (DOPMUPOBAHHIO HABBIKOB IIOCTPOCHUS MOJEIeH
peanbHBIX CUTYalui, UCCIEIOBAHUS 3TUX MOEJICH C TOMOIIBIO anmnapaTa anre0pbl 1 MaTeMaTHUECKOTO aHaJIN3a,
MHTEPIIPETALMM TOJIyYEHHBIX PE3yJbTaTOB. Takue 3aJaHus BIUIETEHbI B KaXblil U3 pas3znenoB [Iporpammsl,
IIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCIIONb3YETCs [Ulsl pelleHUs NPUKIaIHbIX 3anad. [Ipm pemenun
peanbHbIX IPAKTUYECKUX 3a/1ad yJallluecs: pa3BUBalOT HAOII0AATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, MCIOJIb30BaTh aHAJIOIHIO, 0000IaTh M KOHKPETU3UpOBaTh MpobieMy. [lesTeabHOCTh 10
(OpMHPOBAHNIO HABBIKOB PELIEHUs MPUKIAAHBIX 33/a4 OpraHU3yeTcsl B Ipolecce U3y4eHMs BCEX TeM Kypca
«Anrebpa 1 Hauaa MaTEMaTHYECKOTO aHAJIH3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Cornmacno yweOHomy turany B 10 —11 xmaccax wm3ywaercss ydeOHBI Kypc «AnreOpa W Hayana
MaTEeMaTU4eCcKOro aHaJIM3a», KOTOPBIH BKIIIOYAET B ce0s CIIEyIOIne OCHOBHBIC pa3aeibl coaepxanus: «Hucna
U BBIYMCIICHUS», «Y PaBHEHUS U HEPABEHCTBa», «DyHKIUU U rpadukny», «Havyana MaTeMaTnyeckoro aHaiausa,
«MHOXECTBa ¥ JIOTHUKAY.

B YuebHoM mane Ha nzydeHue yriayOI€HHOTO Kypca anreOphl ¥ Hadall MaTeMaTHIecKoro aHanm3a B 10—
11 xmaccax orBoxuTca 4 y4eOHBIX 4acoOB B HEJENIO B TEUEHHE KaKAOTO rojga oOydeHHus, BCErO 3a /Ba roja
oOyueHusi — 272 y4eOHBIX yaca.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A»

OcBoenne yueOHOro npeamera «Ajnredpa ¥ Hadyajga MaTeMaTHYeCKOro aHallu3a» JOJDKHO 00ecreunBaTh
JOCTUKEHHE HAa YPOBHE CpeIHEero ooumero oOpa3oBaHHUS CIEAYIOIIMX JMYHOCTHBIX, METAlpPEIMETHBIX H
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB!

JIMYHOCTHBIE PE3VJIbTATHI
JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI MPOrpaMMbl yueOHOro npeamera «MaTtemaTukay XapakTepU3yroTCs:
I'paxxiaHckoe BocouTaHue: CPOPMUPOBAHHOCTHIO TPAYKAAHCKOM MO3UIIMH 00yYaroIIErocs Kak akTHBHOTO
Y OTBETCTBEHHOI'O YICHA

poccuiickoro oOIIecTBa, MPEACTAaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHMS Pa3IMYHBIX
CTPYKTYP, SBIEHUH, IPOIEAYp TPaKIAHCKOTO 0011eCTBa (BRIOOPHI, OMIPOCHI U TIp.), YMEHHEM B3aUMO/ICHCTBOBATH
C COIMAIBHBIMU MHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSIMHU M HA3HAUCHHU EM.

[laTpuoTHyeckoe BOCHUTaHUE: C(HOPMHPOBAHHOCTHIO POCCHUICKOW TPakIaHCKONH HIESHTHYHOCTH,
YBaXEHUS K MPOIIOMY U HACTOSIIEMY POCCHICKON MaTEMaTHUKH, IEHHOCTHBIM OTHOIICHUEM K JIOCTHKEHUSIM

POCCHUICKHX MAaTE€MaTUKOB M POCCHICKOW MATEMATHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATHUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.
JIyXOBHO-HPABCTBEHHOE BOCITUTAHHE:
OCO3HaHUEM JTYyXOBHBIX IIEHHOCTEH POCCUIMCKOTO Hapo/ia; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUSA, 3THUYECKOIO TOBEIACHHUS, CBSI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JIOCTHKCHUN HAyKU U
JeSITeIbHOCTBIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO OYAYIIIETO.

DCTEeTUYeCKOe BOCIHTAHUE: ICTETHUYECKUM OTHOIICHHWEM K MUPY, BKIIOYAs SCTETHKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0O BEKTOB,

3a7a4, PEIICHUN, PACCYKICHHI; BOCHPUUMYMBOCTBIO K MAaTEMAaTHUYECKMM aCIEKTaM pPa3JIMYHbIX BHUIOB
HCKYCCTBa.
duznueckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHMS NPUMEHATh MaTeMaTW4YecKHe 3HaHWS B HHTEpecax 3J0pOBOTO U
Oe3omacHOro o0pa3a JKHW3HM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3J0POBBIO (370pOBOE NHTaHUE,



cOamaHCHpPOBAHHBIM PEXHUM 3aHATHH U OTAbIXa, peryispHas (u3ndeckas AaKTUBHOCTB); (DU3UUIECKOTrO
COBEPUIEHCTBOBAHMUS NP 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN JAEATEIbHOCTBIO.
TpynoBoe BoCIUTaHHE:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM I[EHHOCTH TPYJOJIIOOUS; HMHTEPECOM K pa3IUYHbIM cdepam
npodecCHOHATLHON NIeATEeNHHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W e€ MPUIIOKEHUSMH, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp Oyayiei mpodeccuu U peain30BhIBaTh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI; TOTOBHOCTBIO H
CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO W CaMOOOpA30BaHUIO Ha MPOTSHKEHUM BCEU >KHU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELICHUH MPAKTHYECKUX 3a/1a4 MATEMATUYECKON HAIIPAaBICHHOCTH.

ODKOJIOTHYECKOE BOCIHUTAHHE: C(bOpMHpOBaHHOCTbIO JKOJIOTHYECKOU KYJbTYPBbI, IOHUMaHHUEM BJIMAHUSA

COLIMAIbHO-9KOHOMUYECKUX TMPOIECCOB Ha COCTOSHUE NPHUPOJAHOW U COLMAIBHOM CpeIbl, OCO3HAaHUEM
I00ABHOTO XapaKTepa SKOJOTHUSCKUX MPOoOJIeM; OpUEHTAIIMel Ha MPUMEHEHHE MAaTEMaTHICCKUX 3SHAHUH JJIs
pelieHrs 3axad B 0O0JIACTH OKpYKArolleld Cpenbl, MIAHUPOBAaHUS TOCTYIIKOB M OLEHKH HX BO3MOMKHBIX
MOCIIEACTBHM JIJIsl OKPY>KAIOIIEH Cpebl.

IleHHOCTH HAYYHOI'O O3HAHUA:
c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAyKd U

O6H.[CCTB6HHOI71 MMpaKTUKH, IMOHHUMAaHUCM MaTeMaTHUYEeCKOM HAyKH KakK Cq)epLI YeJIOBEUYECKOH JCATCIIBHOCTH,
JTanoB eé Pa3sBUTHA KW 3HAYUMOCTU MJId PAa3BUTHA LUBUIM3ALUKU; OBJIAACHUCM A3BIKOM MATCMATHUKH U
MaTeMaTHUYEeCKOM Ky.]'ILTypOﬁ KaK CpEACTBOM IIO3HAHUSA MHPA; TOTOBHOCTBIO OCYIICCTBIIATH IIPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIBHOCTD HHIUBUAYAJIBHO U B T'PYIIIIC.

METAIIPEJIMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yabTaThl  OCBOGHHUS  MporpamMmbl  ydeOHoro mpeamera «MaTematukay
XapaKTepU3YIOTCSl  OBIAJCHUEM VHUBEPCANbHLIMU  NO3ZHAGAMETbHBIMU  OeliCNUsAMU,  YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeLiCINBUSAMU, YHUBEPCAbHIMU PECYIAMUSHBIMU OeliCBUAMU.

1) Vuueepcanvnvie noznasamensvnsle oelicmsus, obecneuusaiom gopmuposanue 0A308blX KOSHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue memooo8 NO3HAHUS OKPYXHCAIOWe20 MUpa, NPUMEHEHUE JI02UHYECKUX,
UCCTIe008aMENbCKUX Onepayull, ymMenutl pabomams ¢ uHgopmayuetr).

ba3oBble norndeckue ASHCTBUS:

* BBIBIISAITh M XapaKTEepHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTeMaTH4YeCKHMX OOBEKTOB, TMOHSATHUH,
OTHOIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH OINPEACTCHHUS TMOHSATUH; YCTaHABIMBATh CYIIECTBEHHBIM
MpHU3HAK KJIacCU(pUKAIMU, OCHOBAHHUS 7151 00OOIIEHUS U CPaBHEHUSI, KpUTEPUHU TPOBOAMMOrO aHAIIN3a;

* BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPA3OBLIBATh CYXKACHUS: YTBEpAUTENbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIC, YaCTHBIC U OOIIIHE; YCIOBHBIC,

* BBISIBIISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHBOpeuHsi B (haKTax, JAHHBIX,
HAOIIOICHUSX U YTBEPKACHUSIX; TIPeIaraTh KPUTEPUU TSl BBISIBICHUSI 3aKOHOMEPHOCTEHN U MIPOTUBOPEUUIA;

* IeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH,
YMO3aKJIFOUEHUM 110 aHAJIOTUH;

* IPOBOJUTh CaMOCTOSATENIBHO JIOKA3aTelIbcTBA MAaTEeMAaTHYECKUX YTBEPXKIECHUU (TIpsSMbIE W OT
MPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, MPHUBOJUTH TNPUMEPHl W KOHTPIPUMEPHI; O0OOCHOBHIBATH
COOCTBEHHBIE CY)KJICHHS ¥ BBIBOIBI;

* BBIOMpATH CIIOCO0 peleHus ydeOHoU 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlICHUs, BEIOUPAThH
Ham0OoJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPHUER).

bazoBrIe HcclIeI0BAaTEIBLCKHUE JICHCTBHS:

* HCIIOJIB30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHUS; (OPMYIUPOBATH BOIPOCHI,
¢dukcupyoomue npoTUBOpeUHe, NpodiaeMy, yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MTO3UIIMI0, MHEHUE;



. HpOBOI[I/ITB CaAMOCTOATCIBbHO CHHaHHpOBaHHBIfI BKCHepI/IMCHT, HCCICOIOBAHUC II0 YCTaHOBJIeHI/IIO
0COOEHHOCTEH MaTeMaTUu4ecKoro 00beKTa, SIBICHHS, MPOLIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY 00bEKTaMH,
SIBJICHUSIMU, TIPOLIECCAMU;

* CaMOCTOSATENIBHO (OPMYIUPOBATH OOOOIIECHHUS U BBIBOBI [0 PE3yJIbTaTaM IMPOBEICHHOIO HAOIIOICHHS,
UCCIIEI0BaHMsI, OIICHUBATh JOCTOBEPHOCTH MOJIYUYECHHBIX PE3YJITATOB, BHIBOJAOB U 000OIICHHMIA;

* IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUIAThH MIPEANOIOKEHUS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHSX.

Pabora ¢ nabopMaLHeii:

* BBISIBIIATH JAepuIuThl MHOOpPMAIIMK, JAHHBIX, HEOOXOAMMBIX JUIsI OTBETA HA BOMPOC W JJISI PEIICHHUS
3a/1a4y;

* BBIOMpATh WHPOPMAIUIO U3 UCTOYHHKOB PA3UYHBIX THIIOB, aHAIM3HPOBATh, CHCTEMATH3UPOBATH U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3TUYHBIX BUIIOB U (POPM MpeACcTaBICHUS;

* CTPYKTYpUPOBaTh HH(GOPMAIIHIO, IPECTABIIATE €€ B Pa3IUYHbIX (hopMax, UILTIOCTPUPOBATH rPahUUIeCcKH;

* OLIEHUBATh HAJEKHOCTh MH(DOPMALIUU IO CAMOCTOSTEIHHO CHOPMYIUPOBAHHBIM KPUTEPUSIM.

2) Yuusepcanvuvie KomMMyHukamueHwvle Oelicmeus, 0Oecneyusarom coOpMUPOBAHHOCHIL COUUATLHBIX
HABbIKOB 00YUAIOUUXCAL.

OOmenue: [0 BocpuHUMaTe U (OPMYIHPOBATH CYKACHUS B COOTBETCTBHM C YCIOBHSMHU H LEISIMH
O0I1IeHus; SCHO, TOYHO, TPAMOTHO BbIp@XaTh CBOIO TOYKY 3pEHHs B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHMSI 110 XO/1y pELIeHHMs 33/1a4i, KOMMEHTHPOBATH [TOJIyYE€HHBIH pe3ybTaT;

* B X0/1€ 00CYX/I€HUS 33aJaBaTh BOIIPOCHI 10 CYIECTBY 00CYX1aeMOI TeMbl, IPOOIeMbl, pelaeMoi 3a/1auu,
BBICKA3bIBaTh WJIEW, HALICJICHHBIE HAa MOMCK PELICHHUS; COIOCTABIIATH CBOM CYXACHUS C CYKICHUSAMHU IPYIHX
YYaCTHUKOB JIMaJIora, 0OHapy>KMBaTh pa3jiMuue U CXOJICTBO MO3MIMIA; B KOPPEKTHON (opme GpopMynrpoBaTh
pa3HorIacusi, CBOM BO3PAKEHUS;

* IPEACTABIATh PE3YNbTAThl PEIICHUS 3aau, SKCIIEpUMEHTA, UCCIIEOBAHUS, IPOEKTA; CAMOCTOATEIBHO
BbIOMpATh (pOpMaT BBICTYIUIEHUS C YUETOM 33aJau MPEe3eHTAllUU U OCOOEHHOCTEH ayIuTOPUH.

CoTpyAHUYECTBO:

* IOHUMATh M HUCIOJIb30BAaTh NPEUMYLIECTBA KOMAHJHOM M HHIMBHUIYalbHOM pabOThl MpU peIIeHUU
y4eOHBIX 3a/1a4; IPUHUMATB 11€]1b COBMECTHOM JIESTENBHOCTH, INIAHUPOBATh OPraHU3aI[MI0 COBMECTHOMN paloTHl,
pacnpenenaTh BUABI PabOT, JOroBapUBaThCs, 00CYKIaTh MPOLECC U pe3yibTaT paboThl; 0000IaTh MHEHMs
HECKOJIbKUX JIOJIEH;

* y4aCTBOBAaTh B IPYNIOBLIX (hopMax paboThl (00CYXkIeHUs, 0OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI» U
T.IL.); BBIIOJHATH CBOI YacThb PabOThl M KOOPAMHUPOBATH CBOM AEHCTBUS C APYIMMHU YICHAMHU KOMAaHJBL;
OLIEHUBAaTh KaueCTBO CBOErO BKJIAA B OOLIMI NMPOJAYKT MO KPUTEPHUAM, CPOPMYJINPOBAHHBIM yYaCTHUKAMHU
B3aMMOJICHCTBHS.

3) Vhusepcanvhuvle pecynamuensle oeticmsus, obecneuusarom opmuposanue cCmMolClo8biX YCMaHO8OK U
HCUSHEHHBIX HABbIK0G auyHocmu. CaMOOpraHu3alys:

¢ COCTaBJIATh IJIaH, AJITOPUTM PCUHICHUA 3ada4i, BBI6I/IpaTI) croco0 peuicHusa ¢ y‘—IéTOM NMCHOIIINXCsT
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yIETOM
HOBOU MH(pOpPMAITIH.

CaMOKOHTPOIb:

* BIIQJICTh HABBIKAMM II03HABAaTEIbHOM pe(IeKCHHM KakK OCO3HaHMsI COBEpINAEMbIX JCHCTBUH U
MBICIMTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB; BIAJCTh CIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIS Ipolecca U
pe3yJsibTaTa pelieHHsl MaTeMaTU4eCKON 3a/1auH;

* IpeABUAETh TPYAHOCTH, KOTOPHIE MOTI'YT BO3HUKHYTH IPU PELICHUM 3a/ladl, BHOCUTb KOPPEKTUBHI B
JeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJAEHHBIX OUIMOOK, BBISIBICHHBIX TPYIHOCTEH;



* OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIM M YCIOBUSAM, OOBSICHATH MPUUYMHBI JOCTHKCHHUS WU
HEIOCTHKEHHS PE3YNIbTAaTOB JACATEIbHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 kaace
‘:[ncna MU BBIYUCJICHUA

* CBo0OOmHO OmMEpUPOBATH MOHATHIMH: PANUOHAILHOE YHCIO, OCCKOHEYHAs TEepUOaUYEcKas IpoOb,
MPOLEHTHI; UPPALMOHAIBHOE YHCIIO; MHOKECTBA PAUMOHAIBHBIX U JEHCTBUTEIBHBIX YHUCEI; MOIYJb
JNEUCTBUTEIBHOTO YUCIIA.

* [lpumensaTs ApoOU U MPOLEHTHI AJIs PEIICHUs MPUKIAJAHBIX 33a7a4 U3 PA3IMYHBIX OTpacied 3HaAHWH U
pEATBHON KU3HMU.

* Ilpumensats npuOIUKEHHBIE BBHIYHUCICHHS, MpaBWIa OKPYIJCHHS, NPUKUAKY M OIEHKY pe3yiabTaTa
BBIUHCIICHUH.

* CB000AHO ONEpPUPOBATH MOHITUEM: CTETICHD C LIEJIBIM MOKa3aTelIeM; UCIOIb30BaTh MOAXOAAIIYI0 (hopmy
3alUCH ACUCTBUTENBHBIX YHCEIT JUIsl pELICHUs TPAKTUYECKUX 3a/1a4 U IIPE/ICTAaBIICHUS TaHHbIX.

* CB000aHO ONEpUPOBATH MOHATHEM: apU(PMETHUUECKUN KOPEHb HATYPAIbHOU CTETICHH.

*  (CB000AHO ONIEPUPOBATH MOHITUEM: CTENEHb C PALIMOHATBLHBIM ITOKA3aTeNEM.

*  CB000AHO ONEpPUPOBATH MOHATHIMHU: Torapu(M YKcIia; IeCATUYHbIC U HaTypalbHbIE JIOTapu(MBI.

*  CB000AHO ONEpUPOBATH MOHATUAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YMCIIOBOTO apryMEHTA.

e OnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC U aPKTAHT'€HC YMCIOBOT0O apryMEHTAa.

YpaBHeHHd U HEPAaBEHCTBA

e (CB00OOIHO ONEpUPOBATH MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCHJIbHBIE YPABHEHUS U
YPaBHEHUs-CIIEACTBUS; PABHOCUIIbHBIE HEPABEHCTBA.

e [lpuMeHATh pa3NMYHBIC METOABI PEIICHHS pAIMOHAIBHBIX W JPOOHO-PAllMOHAIBHBIX YpaBHEHUIL;
IIPUMEHATH METOJ MUHTEPBAJIOB Ul PELIECHUSI HEPABEHCTB.

e (CBo0OOmHO omepupoBaTh IMOHATUAMHU: MHOTOWIEH OT OJHOM NEepEeMEHHOW; MHOTOWIEH C IEJIbIMU
k03()(UIKMEHTaMH, KOPHU MHOTOWIEHA; NPUMEHSTH JeJIEHHEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u reopemy Buera [uist pemienus 3anau.

e  (CB00OJHO ONEPUPOBATH MOHATUSAMH: CUCTEMA JIMHEHHBIX YPAaBHEHUH, MaTPUILIA, OTIPEIEIUTENb MAaTPHUIILI 2
X 2 M ero reoMeTpUUYECKHI CMBICII; UCIOJIb30BaTh CBOMCTBA ompeaenauTens 2 X 2 A BBIYUCIEHUS €ro
3HAYEHUs], NMPUMEHATHh ONPENCIIUTENN Ul PEIIECHUS CHCTEMbl JIMHEHHBIX YPaBHEHWH; MOJEIMPOBATH
peasIbHbIE CUTYallMM C IIOMOILBIO CHCTEMBI JINHEHHBIX YPAaBHEHMM, UCCIIEI0BATh IIOCTPOEHHBIE MOJEIH C
MIOMOUIBIO MAaTPUIL ¥ ONPEAEIINTENEH, HHTEPIPETUPOBATH MOTYYECHHBII pe3yJIbTaT.

e lcnonp3oBaTh CBONCTBA AEUCTBHIA C KOPHSAMHU ISl MPEOOPA30BAHNS BHIPAKEHHH.

e BpimonHATh NpeoOpa3oBaHMS YHCIOBBIX  BBIPAKEHHM, COAEpXKAIMX CTENEHH C  PAlMOHAIBHBIM
[IOKA3aTeIIEM.

e  lcnonb30BaTh CBOMCTBA JOrapu(pMOB I MPeoOpa30BaHNUS JOTAPUPMHUUECKUX BHIPAKECHUH.

e  (CB00OIHO OMEpPUPOBATH MOHIATUSAMH: UPPALIOHATIBHBIE, TOKa3aTeIbHbIE U JIoTapu(MUUECKUE YPAaBHEHHUS;
HAXOJUTh UX PELICHHUS C IIOMOILBIO PABHOCUIIBHBIX NIEPEXOI0B WU OCYILECTBIIASA IPOBEPKY KOPHEH.

e [IpuMEHATH OCHOBHBIE TPUTOHOMETpUUECKHE (GOPMYNbl A IpeoOpa3oBaHUsS TPUTOHOMETPUUECKUX
BBIpAKEHUI.

e  (CB00OIHO ONEPUPOBATH HOHITUEM: TPUTOHOMETPUUECKOE YPABHEHUE; IPUMEHSTh HEOOXOAUMBIE (hOPMYJIBI
JUIsl pELIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPABHEHU.

e  MogenupoBaTh pealibHble CUTYallUH Ha S3bIKE aJreOpbl, COCTABIIATh BEIPAYKEHUS, YPAaBHEHMSI, HEPAaBEHCTBA

IO YCJIOBHIO 3a/1a4H, UCCIIE0BAaTh OCTPOEHHBIE MOJIENHU C UCIIOIb30BAaHUEM allapara anreopsl.



DOyHKUUM U rpaduKHu

CBOOOTHO oOmepupoBaTh MOHATUSAMHU: (YHKIUS, CIOCOOBI 3amaHuss (QYHKIMH, B3aUMHO OOpaTHBIC
¢byHkuuu, KoMno3unus ¢GyHKUMN; Tpaguk (QYHKIUH; BBINONHATH 3JEMEHTapHbIE MpeoOpa3oBaHUS
rpadukoB GyHKIIHIA.

CB00OOIHO OTEpPHPOBATH MOHATUSAMH: 00JACTh ONMPEACICHUS U MHOXKECTBO 3HAUCHHH (YHKIUU, HYJIU
(GyHKIINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB0OOMHO oOmEepHpOBaTh IMOHATHAMU: YETHBIE W HEYETHBIC (DYHKIUH, NEPHOAMYECKUE (YHKIINH,
MPOMEKYTKH MOHOTOHHOCTH (YHKIIMHM, MAaKCUMyMbl W MHUHUMYMBI (yHKIMH, HauOoJyblee |
HaMMEHblIee 3HaUeHNE (PYHKIMH HA TIPOMEXKYTKE.

CB00OOMHO OMEpUPOBATh TOHSATHIMH: CTEIEHHas (YHKIHMS C HaTypaJbHBIM M IENIBIM TI0Ka3aTeleM,
rpaduK CTENICHHOW (YHKIIMU C HATYPaJIbHBIM U IEJIBIM TTOKa3aTeseM; rpaduk KOpHsS N-OH CTEIEeHU Kak
(GbyHKIMK 0OpaTHOM CTENEHH C HATYPAIbHBIM MTOKA3aTeIeM.

OnepupoBaTh TOHATUSAMH: JIMHEWHAs, KBaJgpaTU4HAas M JPOOHO-THUHEWHAas (QYHKIUHW; BBIIOIHIThH
AJIEMEHTAPHOE MCCIICIOBAHUE M TTOCTPOCHHUE UX TPAPHUKOB.

CB00OOMIHO OmnepupoBaTh MOHATHUAMU: TIOKa3aTelbHas W Jiorapudmudeckas (QyHKIMH, UX CBOWCTBA U
rpaduKu; UCIIOJIb30BaTh UX IPpadMKH /IS pEIICHUs] YpaBHEHHH.

CBoOosHO  omepupoBaTh  TOHATHSAMH:  TPUTOHOMETPUYECKas  OKPYKHOCTb,  OIpENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa.

Hcnonb3oBark rpaduku GyHKIUN Ui HCCIEOBAHUS MPOILIECCOB U 3aBUCHUMOCTEH NIPU PEIICHUH 3a71a4
U3 JPYyruxX y4eOHBIX NPEAMETOB M PEaJbHOW J>KU3HHU; BBIpAXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXKIY
BETMYMHAMU.

Hagana MaTeMaTH4eCKOro aHAJIHA3a

CB00OOIHO OIEpUpOBATH MOHATUSAMU: apU(MeTHUecKass U reoMeTpudeckas mporpeccus, 6eCKOHEYHO
yOBIBaroIasi reOMETpUYECcKasi MPOrPeCcCHs; TMHEHHBINA U 3KCIIOHEHIIMAIBHBINA pOCT, (hopMysa CI0XKHBIX
MPOIIEHTOB; MMETh NMPECTABJICHNE O KOHCTAHTE €.

M cronp30BaTh MPOrpeCcCHH IS PEIISHHsI PeaTbHbIX 3a/1a4 MTPUKIIQTHOTO XapaKTepa.

CB00O/HO ONEpHPOBATh MOHATUAMU: MOCIEA0BATEILHOCTh, CIIOCOOB! 3a/1aHUS MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE M OTPaHUYEHHbIE I10CIIEA0BATENILHOCTH; TOHUMAaTh OCHOBBI 3apOXK/IEHUS] MAaTEMAaTHYECKOTO
aHaJIM3a KaK aHajan3a 0ECKOHEYHO MaJjbIX.

CB00OoHO omepupoBaTh MOHATHUSMHU: HENpepbIBHbIE (DYHKIMM; TOYKU pa3pbiBa Trpaduka (QyHKIUY,
aCUMIITOTHI rpaduka GyHKINH.

CBo0OosHO oOmnepupoBaTh MOHATHEM: (YHKIMS, HENpepblBHAs Ha OTpe3Ke; NPUMEHSTh CBOICTBa
HENpepbIBHBIX (DYHKIMIA A perIeHus 3a1ad.

CB000/1HO OMIepUpPOBATh MOHATUSMU: TIEpBasi U BTOpasi MPOU3BOIHbIE PYHKIIMH, KacaTelbHas K rpaduKy
GbyHKIUH.

BbauciaTe mpou3BOJHBIE CYMMBI, TPOHW3BEACHUS, YACTHOTO M KOMIIO3HMIIMU NIBYX (DYHKIMI; 3HATh
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (YHKIIUH.

Hcnonb30BaTh reoMeTpUUecKuid 1 (PU3MYECKH CMBICI IPOU3BOIHOMN JIJIS pEeLIeHHs 33/1a4.

MHoskecTBAa M JIOTHKA

CB000IHO OTIEPUPOBATH MOHATUAMHU: MHOXKECTBO, ONIEPAIIH HA/l MHO>KECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapaT [l ONMCAHUS PEAIBHBIX IIPOLIECCOB U SIBICHUM,
IIPU PEUICHNH 33124 U3 JPYTUX YUeOHBIX IPEAMETOB.

CB0OOJHO oOmepupoBaTh MOHATHSAMU: OIpPEIENICHHE, TEOpeMa, YpaBHEHHE-CIEACTBUE, CBOICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHUSI M HEPABEHCTBA.



11 knacce Yucaa n
BbIYHMCJICHUSI

CB00OHO ONMEepUPOBATh MOHATUAMU: HATypaJIbHOE U LIEJI0€ YHUCII0, MHOYKECTBA HATYPAIbHBIX U LEJIBIX
4lCcell; MCIOIb30BaTh NMpu3Haku aenumoctu nenbix uucen, HOJ m HOK nHarypanpHbBIX uncen i
pelIeHns 3a1a4, IPUMEHATh anroputM Eskimza.

CB000IHO onepupoOBaTh MOHATHEM OCTaTKa 110 MOAYIIIO; 3alUChIBATh HATYPAJIbHBIC YNCIIA B PA3IINYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHMS.

CB0oOOIHO oOmnepupoBaTh MOHATHSAMU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO KOMIUICKCHBIX YHCEI;
IPEJCTABIATh KOMIUIEKCHBIE YHUC]Ia B anreOpanyeckod M TPUTOHOMETPUYECKOH (opme, BBIIOIHSITH
apupMeTHYeCcKUe onepaluy ¢ HUMU U H300pakaTh Ha KOOPIAMHATHOM IJIOCKOCTH.

YPaBHeHI/Iﬂ U HEPpABCHCTBA

CBoOosHO omepupoBaTh MOHATHUAMU: HpPpPALMOHAIBHBIE, [OKa3aTelbHblE U JorapupmMuuecKue
HEPABEHCTBA; HAXOUTh X PEIIEHUS C IIOMOILBIO PABHOCHIIBHBIX IIEPEXO/I0B.

Ocy1ecTBisITh 0TOOpP KOpHEN IIPU PELLIEHUU TPUTOHOMETPUUECKOTO YpaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOIUMbIE
(bopMyIIBI 111 peIIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX HEPABEHCTB.

CB0oOOHO oOmepupoBaTh TOHSATHSAMH: CHCTEMa W COBOKYIMHOCTh YPaBHEHHHl W HEPAaBEHCTB;
PABHOCUJIBHBIE CHUCTEMBl M CHCTEMBI-CIEACTBUS; HAXOJIUThb PELICHUS CHUCTEMBI M COBOKYIIHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TIOKA3aTENbHbIX U JIOTApU(PMUUYECKUX YPABHEHUN U HEPABEHCTB.
Pemates pannoHanbHbIe, HppallOHAIEHBIC, TIOKA3aTENIbHBIC, JIOTapU(PMUIECKIE U TPUTOHOMETPUIECKHE
YPaBHEHUs U HEPABEHCTBA, COACPIKALME MOILYIIN U IApAMETPHI.

[IpumensaTh rpaduyeckue METONIbl Ui pELICHHUs YpaBHEHUH M HEpaBEHCTB, a TakXke 3ajad ¢
apaMeTpaMu.

MonenpoBaTh peanbHbIE CHUTyallMd Ha $3bIKE aireOpbl, COCTABIATH BBIPAKEHUS, YPaBHEHMS,
HEPABEHCTBA U MX CHCTEMBI 10 YCIIOBUIO 33J]a41, UCCIEA0BATh TOCTPOCHHBIE MOJEIH C UCIIOIb30BaHUEM
anmapara anre0pbl, HHTEpIPETUPOBATh MOJYUESHHBIH pe3yibTar.

DyHKUUH U rpagUuKH

Crpoutb rpaduku KOMMIO3ULIUHN (PYHKIMH C HOMOIIBIO 3JIEMEHTAPHOIO MCCIIEOBAHUS U CBOMCTB
KOMIIO3ULIUH JIBYX (DYHKLIHH.

Ctpoutb reomerpuueckie o0pasbl ypaBHEHHH U HEPABEHCTB Ha KOOPAMHATHOM MIOCKOCTH.

CB000/1HO OTIEPUPOBATH MOHATUAMU: TPAGUKHU TPUTOHOMETPUIECKUX (PYHKIIMIA.

[TpumMeHATh QYHKIMU U1 MOAETUPOBAHUS M UCCIEIOBAaHUS PEATBHBIX MPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHAJIHA3a

Hcnonb30BaTh MpOU3BOAHYIO TSl HCCIeAOBaHUS (YHKITMM HA MOHOTOHHOCTD U DKCTPEMYMBI.
HaxomuTh Haubomnpliee 1 HAMMEHbIIIee 3HaUeHUS (PYHKIIMYU HENPEPHIBHON Ha OTPE3KE.

Hcrnonb30BaTh MPOU3BOIHYIO JUTSI HAXOKCHHS HAMITYUIIETO PEIICHUS B IPUKJIAIHBIX, B TOM YHCIIE
COLIMATIbHO-9KOHOMUYECKHUX, 3a/1a4ax, JIJIsl ONPEEIICHUs CKOPOCTH U YCKOPEHHUS MpoIecca, 3aJaHHOTO
dbopMmyIoit unu rpadpukom.

CB0060IHO OnIEpUPOBAThH MOHATUSAMU:  TIEpBOOOpa3Hasi, OTpeIeNEHHBIN UHTETpa,
HaXOJUTh MIEPBOOOPA3HBIC dJIEMEHTAPHBIX (DYHKITUH M BBIYUCIIATH HHTETpa 10 (hopmyrie
Herorona—JleiiOHua.

HaxoauTs momany miockux Guryp u 00bEMBI TEJ C MOMOIIBIO HHTETPaJa.

WNmers  mpencraBieHWe O  MaTeMaTHYeCKOM  MOJCIHMPOBAHMM HAa  TNPUMEpPE  COCTAaBIICHHUS
muddepeHIanbHBIX YpaBHEHUH.

Pemrate mpukimagHble 3a1aud, B TOM YHCIIE COIUAIbHO-I)KOHOMHYECKOTO M (PH3MUYECKOTO XapakTepa,
CpeICTBAaMHU MaTeMaTUYECKOTO aHATN3a.



COJAEPKAHUE YYEBHOI'O KYPCA (IO I'OJAM OBYYEHMUA)

10 knace
Yucna v BoIYMCIICHUS

Parmonanbueie uncina. OOBIKHOBEHHBIE U JECATHYHBIC IPOOH, MPOLEHTHI, OECKOHEYHBIE MEPUOINIECKHE
npobu. [IpumeHerne TpoOeit 1 MPOLEHTOB AJIsl PEIICHUS TPUKJIATHBIX 33729 U3 Pa3IUYHBIX OTpaciel 3HAaHUH 1
peanbHOM KU3HU.

JlelicTBUTENbHBIE YMCla. PalMoHalbHBIE M HMppalMOHANbHbIE 4YHCIa. ApUPMETHYECKHE OIlepaluu ¢
JeUCTBUTENBHBIMU YMCIaMU. MOZlyIb IE€HCTBUTENBHOTO YHCIa U ero cBoicTBa. IIpubinxEHHbIE BBIYMCICHHUS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mokaszareneM. bunom Hprotona. Mcmonp3oBaHue mnoaxofsmeil (opMbl 3ammucu
NEMUCTBUTENBHBIX YUCEN JUISl PELIEHUs] IPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUSI JaHHBIX.

Apudmernueckuii KOpeHb HATYpPAIbHOM CTENIEHU U €r0 CBONCTBA.

CreneHsp ¢ pallMOHAIBHBIM [10KA3aTEIEM U €€ CBOICTBA; CTEIIEHD C ICHCTBUTEIIBHBIM I0KA3aTEIEM.

Jlorapudm uncna. CpoiictBa jorapudma. JlecsiTHuHbIe U HaTypallbHbIE JIOrapU(MBI.

CuHyC, KOCHHYC, TQHI'€HC, KOTAHI'€HC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YKCJIOBOT'O apryMeEHTA.

YpaBHeHHs U HEPaBEHCTBA

ToxnecTBa M TOXKIECTBEHHBbIE IpeoOpa3oBaHMsA. YpaBHEHUE, KOPEHb YypaBHEHMs. PaBHOCHIIbHBIE
YPaBHEHUs U ypaBHEHUs-cleAcTBYs. HepaBeHCTBO, pellieHuEe HEpAaBEHCTBA.

OCHOBHBIE METO/IbI PELICHMSI LIEbIX U IPOOHO-pallMOHAIbHBIX YPABHEHUN U HEPAaBEHCTB. MHOTOWIEHBI OT
OJIHOM mepeMeHHOMU. [[eneHne MHOro4eHa Ha MHOToWwIeH ¢ octaTkoM. Teopema be3y. MHorounens! ¢ 1ensmMu
koaddunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COACPIKAILMX CTENIEHU U KOPHHU.

HppanmonansHblie ypaBHeHUs1. OCHOBHBIE METO/IbI PEILIEHUS HPPALMOHAJIBHBIX YPABHEHUI.

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

[IpeoOpa3oBanue BeIpaXXEHU, COIEPKAIIMX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PELICHUS JJOrapu(PMUUECKUX YpaBHEHHI.

OcHoBHBIE TpUroHOMeTpuueckue @opmynbl. IlpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUIL.
Pemenne TpuroHOMETpUYECKUX YPaBHEHUN.

Pemenne cucreMm JMHEHHBIX ypaBHEHHI. Marpuna cuctembl JUHEHHBIX ypaBHeHUH. OrnpenenuTens
MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI M CBOKMCTBA; BBIYMCIIEHUE €0 3HAYCHUS, IPUMEHEHHUE ONPEICTUTENS
JUIS peLlieHUs] CUCTEMbI JTMHEHHBIX ypaBHEeHUH. PelieHne npukiaaHbIX 3a7ad ¢ MOMOIIBI0 CUCTEMbI JIMHEHHBIX
ypaBHeHUH. MccrienoBanne mocTpOEHHON MOJENH C TTOMOIIBIO MaTPHIL U OMPEICIIUTEIICH.

IlocTpoeHne MaTeMaTHUECKUX MOJEJEH PEaJbHOW CUTyallud C IOMOIIBIO YPAaBHEHUN M HEPaBEHCTB.
[IpumeneHne ypaBHEHUN M HEPABEHCTB K PELICHUIO MaTEeMAaTUYECKUX 3a/a4 M 3a/1ay U3 Pa3InYHbIX oOsacTeit
HayK{ U peaIbHOW KU3HM.

DyHKIUH ¥ TPpaPUKH

OyHKkuMs, crnocoOsl 3a1anus QyHkuuu. Bzaumuo obpatubie pynkuun. Komnosunus ¢yaxuuit. I'padux
¢byHKIMU. DIeMeHTapHbIe Tpeodpa3oBaHus TpaPuKoB ()yHKITHIA.

Ob6nacTh ompenesneHuss M MHOXKeECTBO 3HaueHWW ¢yHkuuu. Hymu ¢yakoun.  IpomexyTtku
3HaKonocTosHcTBa. YE€THble M HeuéTHble (QyHKUMU. [leproanueckue ¢pyHkuuu. [IpomexyTkm MOHOTOHHOCTH
¢bynkuuu. MakcumMymMbl ¥ MHUHUMYMbl (yHkiud. HamOGonbliee ¥ HauMeHbllee 3HaueHHs (YHKLIUU Ha
IIPOMEXKYTKE.

JIuneiiHast, KBagpaTH4HAs U IPOOHO-TUHEWHAS PYHKIIMH. DJIEMEHTapHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX

rpaguKoB.



CrenenHast GyHKIHMS C HATYpAIbHBIM U LENBIM Moka3aTeneM. EE€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpHs N-0ii CTETIeHU KaK (YHKIUU OOpaTHOM CTENEHU C HaTypalbHBIM TIOKA3aTEJIEM.

[TokazarenpHast u norapudmuyeckas (QyHKIMH, WX cBoiicTBa U rpaduku. Mcmonb3oBanue rpadukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuieckasi OKpy>KHOCTb, OTIPE/ICTICHUE TPUTOHOMETPUIECKUX (DYHKIIMNA YHCIOBOTO apryMEeHTa.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH B PETbHBIX Mpoleccax u sBIeHUAX. [ paduku pearbHbIX 3aBUCUMOCTEH.
Havaja MmaTeMaTH4eCKOro aHAJIN3a

ITocnenoBarenbHOCTH, CHOCOOBI 3aJjaHUs IOCJeNOBaTeNbHOCTEH. MeToJ MareMaTHYeCKOW HHAYKIUH.
MOHOTOHHBIE ¥ OTPaHUYEHHBIE MOCIEA0BATEIBHOCTU. VICTOpHS BOSHUKHOBEHUS MATEMaTUYECKOT0 aHAIN3a KaK
aHanu3a OECKOHEYHO MaJbIX.

Apudmernueckas u reoMeTpu4decKas nporpeccuu. beckoHeyHO — yObIBaromas
reOMETpHUUYECKasl IPOrpeccusl. CymmMma 0eCcKOHEYHO yObIBaroOIEl IeoMEeTpUYECcKOM
nporpeccuu. JIMHEHHBIA M OKCIIOHEHLMAIbHBIM pocT. Yucmno e. DopMyna Cia0KHBIX IPOLEHTOB.
Hcnonbp30BaHne IpOrpeccuu s peLIeHMs] pealbHbIX 3a/1a4 IPUKIIAJHOIO XapakTepa.

HenpepsiBuble pyHKkmu u ux cBoiictBa. Touku paspbiBa. AcuMmMnToThl rpadukoB ¢yHkuuii. CBoiicTBa
(GyHKIMH HENpepbIBHBIX HAa OTpe3ke. MeToJ WHTEPBAIOB ISl PEUICHHUS HEPaBEeHCTB. lIpuMeHeHuEe CBOWCTB
HETPEPBIBHBIX (DYHKIHIA JJIs1 peIIeHUs 3a/1a4.

Ilepas m BTOpas mnpousBoaHble (yHKIMH. OnpeneneHue, reOMETPUYECKHM M (U3NYECKUH CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKITHH.

[Ipou3BoHbIe 351eMeHTapHbIX QyHKIUM. [Ipon3BoaHast cyMMBbl, IPOU3BEAEHNUS, YACTHOIO U KOMITO3ULIUU
(GYHKIMH.

MHoxkecTBa M JTOTHKA

MHoecTBO, onepalnuy HaJl MHOXKECTBAMU M MX cBoicTBa. Jluarpammsl Ditnepa—Benna. [lpumenenune
TEOPETUKO-MHOKECTBEHHOTO arnmnapara Jiisl ONMCAHUS PEAIBHBIX MPOLECCOB U SIBJIICHUM, IIPU PEIICHUH 3a1a4 13
APYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, CIEICTBHE, JOKa3aTelbCTBO,

PaBHOCUJIbHBIE YPaBHEHUS.
11 kaace
Yuciaa 1 BBIYACTICHUSA

Hatypanbnsle u niensie yncina. [Ipumenenne npusHakos nenumocty nensix uucen, HO/[ u HOK, octatkos
10 MOJYJIIO, aJITOpUTMa EBKIMAa 1i1s pelleHys 3a1a4 B LEIIbIX YUCIaxX.

KommnekcHble uncna. AnreOpanyeckas U TpUTOHOMETpUYecKas (OpMBbI 3aIMCH KOMIUIEKCHOTO YHCIA.
Apudmernyeckue — omnepanuu c KOMIIJICKCHBIMH YHUCIIAMU. N300paxenue
KOMIUIEKCHBIX YMCEJI Ha KOOpAMHATHOU IutockocTH. Popmyina Myaspa. KopHu N-0ii cTeNeHN U3 KOMILIEKCHOTO
yucia. [IpuMeHeHne KOMITJIEKCHBIX YMCe JUIs PeleHns: (GU3NYECKUX U TeOMETPUUECKUX 3aj1ay.
YpaBHeHHd U HEPABEHCTBA

CucremMa 1 COBOKYIMHOCTh YpPAaBHEHUN M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-CIIEICTBHU.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEW TPUTOHOMETPHUUECKUX YPAaBHEHUN C TOMOILBIO TPUTOHOMETPHUUECKOM OKPYKHOCTH.
PelreHne TpUroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE MCTO/bI pCUHICHUS MMOKA3aTCIILHbIX U JIOFapI/I(i)MI/I‘-IeCKI/IX HCPAaBCHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHEIE METObI PCHICHHUA CHUCTEM nu COBOKYHHOCTeﬁ panroOHaJIbHBIX,
UppalMoHabHBIX, TOKA3aTEIbHbBIX U JTOTapU(PMUIECKUX YPAaBHECHHM.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.



IIpuMeHeHHe ypaBHEHUN, CUCTEM U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3JIUYHbIX
o0JacTeil HayKH U pealibHOM KU3HH, MHTEPIPETaLUs OTYYeHHBIX PE3yIbTaTOB.
DOyHKUUM U rpaduKHu

I'padux kommnosunuu GpyHkmii. I'eomerpudeckne oOpassl ypaBHEHHI M HEPABEHCTB Ha KOOPIUHATHOM
IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIIUHN, UX CBOWCTBA U TpaduKu.

I'paduueckue MeTOabl pelIeHus] ypaBHEHUI W HepaBeHCTB. ['paduueckne MeTOnbl pelieHHs 3ajad C
rapaMeTpamu.

Hcnonp3oBanue rpadukoB GyHKUIUH I HCCIEIOBAHNUS MTPOLIECCOB U 3aBUCUMOCTEH, KOTOPBIE BOSHUKAIOT
IIPU PELICHNH 33124 U3 JPYTUX y4eOHBIX IPEAMETOB U PealbHOM KU3HMU.
Hayana maTeMaTH4ecKOro aHaJIM3a

[TpumeHeHre TpON3BOTHON K UCCIIETOBAaHUIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTpeMyMbl. Haxoxxnenue
HauOOJIBIIETr0 ¥ HAMMEHBILIET0 3HAYCHUH HEMPEpbIBHON (PYHKIIUN HA OTPE3KE.

IIpumeHeHre TPOU3BOAHOW i HAXOXKIACHWS HAWIYyYIEro PELICHWs B NPUKIAJHBIX 3a7adax, I
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHHs Ipoliecca, 3aaHHOro (GopMyioi Win rpapuKoM.

IlepBooOpasHasi, OCHOBHOE CBOWCTBO IIepBOOOpa3HbIX. IlepBooOpaszHble 3JI€MEHTapHBIX (QYHKIM.
[IpaBuia HaX0XXICHUS IEPBOOOPA3HBIX.

Wuterpan. 'eomMeTpudecKuii CMBICT WHTETpasia. BrrauciieHne onpenenéHHoro uHTerpaia mo Gopmyie
Herorona—JleiiOuuna.

[IpuMeHeHue UHTErpaa A HaX0XKJICHHs IUIO0IaAel INIOCKUX GUryp U 00bEMOB reOMETPUUECKUX TeII.

[Ipumepsl pemienuit nuddepeHaNbHbIX ypaBHEHUH. MaTtemaTtuueckoe MOJETUPOBAHUE PEAbHBIX
MIPOIIECCOB C MOMOIIIBIO U PEepeHIINATIBHBIX YPaBHEHUMN.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(IO TOJIAM OB YYEHUSI)
10 knace (136 yacoB)

HaszBanmue pa3nena OcHOBHOe cojJep:kaHUe pa3aeJia OcHoBHbBIE BU/IbI eI TeJIbHOCTH
(KoJIM4eCcTBO (TeMBI) 00y4aKomuXxcs

4acoB)

MHoxecTBO MHoxecTBo, ornepauuu Haja | Mcnmosb30BaTh TEOPETUKO-MHOKECTBEHHBIN
JNENCTBUTEIIbHBIX MHOXXECTBAaMM M WX  CBOWCTBa. | ammapar Uil ONMCaHUs XOoJa pEIICHHS
qucell. Jnarpammsl DOiiiepa—BeHHa. | MaTeMaTUYECKUX 3a1a4, a TAKXKE PealIbHbBIX
MHoOrouseHsl. [IpuMeHeHne TeopeTHKo- IIPOLIECCOB U SBJICHU.

PannonansHbie MHO>XECTBEHHOTI'O afrmapara mst| OnepupoBarb  NOHATHSAIMH:  PAllMOHAIBHOE
ypaBHEHUS U penieHus 3aiay. YUCII0, OECKOHEYHAsl TIepuoandecKas apoob,
HEPaBCHCTBA. PanroHanbHbIe yyclia. | TPOLEHTHI; UPPALMOHATBHOE U IEUCTBUTEIHHOE
CHCTfMH OOBIKHOBEHHBIE U JECATUYHBIC JAPOOH,| YHUCIIO; MOJYJIb

HHHGHHHXU NPpOLCHTBL, OCCKOHEUHBIC | 11eiiCTBUTENBHOTO 4lCia;, HMCNOJb30BATH OTH
ypaBHEHHI nepuoandeckue apobu. IIpuMeHeHue| nonsrus IpY TPOBENCHWUH PAacCYyKICHUH U
(22 9) npoOell W TPOLIEHTOB ISl PELICHUS

MPUKJIAIHBIX 3a7a4.
JeiicTBUTENBHBIE YHCIIa.
PanonaneHbple W WppanvoHaIbHBIC
yucia. ApudMeTruuecKue ornepanuu ¢
JNEHUCTBUTENbHBIMU YHCIIaMu. Moayib
JIEUCTBUTEIIPHOIO  YHCIa M €ro
CBOMCTBA. [TpubnmxEnnple
BBIUMCIICHUS, TIPaBUia OKPYTJICHMUS,
NMpUKUIKA © OLEHKa pe3yJbTaTra
BBIYHCJICHUH.

OCHOBHBIE METO/IbI PEIICHUS LIENbIX U
JIpOOHO-pallMOHANILHBIX YpaBHEHUU U
HEpPaBEHCTB. MHOrOWIeHbl OT OJHOM
IepeMeHHOM. J/lenenrne MHOrowieHa Ha
MHOT'OWIEH ¢ ocTaTtkoM. Teopema besy.

MHorouseHbl c LEeIbIMU
kod(pdurnmentamu. Teopema Buera.
Pemenue CHUCTEM JIMHENHBIX
YpPaBHEHU. Marpuna CHCTEMBI

JIMHEWHBIX ypaBHeHUH. Onpenenurens
MATpUIlbl 2X2, €ro TeOMETPUYECKHIl
CMBICJI M CBOMCTBA; BBIYMCIIEHUE €rO
3HAYEHUSI; MPUMEHECHHUE ONPEACTUTENS
JUISl  PEUIEHUS] CUCTEMBbl JIMHEHHBIX
ypaBHeHUW. PelieHne NpUKIAIHBIX
3a/1a4 C MOMOIIbIO CUCTEMBI JIMHEWHBIX
yYpaBHEHHI

JI0KA3aTeNNbCTB, MPUMEHSITH IPOOU U MPOIICHTHI
JUISL pELICHMS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX
oTpacJeil 3HaHUW U peajibHOU JKU3HU.
Hcnoab3oBath npuOmmKEHHBIE BBHIYHUCICHHUS,
MpaBWwiIa OKPYIJIEHUSA, MPUKUIAKY U OLEHKY
pe3ynbTaTa BIUMCICHUH.
IIpuMeHATH pa3nUyYHBIE METONABl PEIICHUS
palMoHalIbHBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHU; a TaKXe METOJ HMHTEPBAJIOB s
pELIEHNS] HEPABEHCTB.

OnepupoBarh NOHATHAMH: MHOTOWIEH OT
OZHOM NIEPEMEHHOM, €ro KOpHH; NPUMEHATh
JIeJIeHUEe MHOTIOYIEHa HAa MHOTOUJIEH C OCTAaTKOM,
teopeMy be3y u teopemy Buera mis pemeHus
3a1a4.

OnepupoBartb NMOHATHSAMH: CHUCTEMA

JUHENHBIX  ypaBHEHUH, MaTpula,
OIPEIETUTENb MATPHLIBL.

Hcnonb3oBaTh CcBOMCTBA Ompenenurens 2x2
JUIsL BBIYMCIIEHUS €r0 3HAY€HUs, NPHMEHATH
ONpEAEIUTENH  JUISl ~ PEUIeHHMs]  CHCTEMBI
JIMHEUHBIX YPABHEHUM.

MopenupoBarb  pealbHbIE  CUTYyallUH C
IIOMOUIBI0 CUCTEMBI JIMHEHHBIX ypaBHEHU,
HCCJIeI0BAaTh  IIOCTPOCHHBIE  MOJEIU  C
IIOMOUIbI0  MaTpUll M OIpeneIuTeNeH,

HHTEePNPeTHPOBATH MTOJyYCHHBIH pe3yabTaT




OYHKIUU U OyHKIHS, CIOCOOBI 3ajaHus QYHKIUH. | OnepupoBaTh MOHATHAMM: ()YHKIHS,
rpauKy. B3aumno o6patHble QyHKIMN. crocoObl 3aanusl QYHKIMU; B3aUMHO
Crenennas Komnosummst Qpynxuuit. I'paduk oOpaTHble GYHKIIMH, KOMITO3UIUS QYHKIIHUH,
dyHKuws ¢ nenbiv | GYHKIHMH. DlIeMEHTapHBIC rpaduk GyHKINHU, 00JaCTh ONpPEeNIeHUs U
MIOKa3arenem npeoOpasoBaHms rpapuKoB PYHKIHH. | vyojkecTBO 3HAYEHMIA byHKUIMHU, HYTH
(11 u) OGHaCTBf)HpeHeHeHH’I M MHOXCCTBO | (hyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;
:liilaquHH dynkumu. Hymn ¢yskimy. JNUHEHHas, KBaJpaTH4Has, JPOOHO-TUHEHHAS 1
POMEKYTKH SHAKOMOCTOAHCTEA. CTemerHas (yHKIH.
Yérnple 1 HeUETHBIC QYHKIHMH. BbINOJIHATL >JIEMEHTApHBIE NPeoOpa3oOBaHMsS
[Teproanyeckne GpyHKINN. rpAdHKOB dyHKIHA,
[TpoMeXyTKH MOHOTOHHOCTH .
3HATh U yMeTh I0KA3bIBATH YETHOCTH WIIN
byHKIMH. MaKCUMyMbl I MUHUMYMBbI .
Hau6 HEYETHOCTH (PYHKIUH, IEPUOTUIHOCTD
¢bynkuuu. Hanbosplee 1 HauMeHbIIee (byHKIIHH, HAXOTHTE IPOMEKYTKH
3HATCHHC byHKLMA Ha IPOMEXRKYTKE. MOHOTOHHOCTH (DYHKIIH, MAKCUMYMBI H
Jluneiinas, KBajipaTniHas 1 MUHUMYMBI YHKIIUM, HAMOOJIbIIEE 1
ApOOHOTMHEHHAS (YHKIIMH. HauMEHbIIEe 3HaueHue QYHKIMU Ha
DneMeHTapHOE UCCIIEIOBAaHNE 1| ppomexyTke.
MOCTPOEHHE TPAPUKOB ITHX
10CTp pac ®opMyIHpPOBATH H WIIIOCTPHPOBATH
byHKIUA. . N
rpa¢guyecKu CBOICTBA JIMHEHHOMH,
Crenens ¢ 1enbM nokasareneMm. buaoM . L .
KBaJPaTUYHON, IPOOHO-TMHEHHOM U CTETIEHHOI
Herotona. .
GbyHKIHHN.
CrenenHas (QpyHKUUS C HATYPAJIbHBIM U
.. o Bripaxarts ¢popmyJiaMu 3aBUCUMOCTU MEXIY
HenbM TokaszareneM. E€ cBoiicTBa u
rpaduK BEITMYMHAMH.
3HaTh ompe/ieJieHHe U CBOICTBA CTETICHU C
IENTBIM TTOKa3aTeseM; MOIXOISIIY0 hopMy
3aIMCH ACUCTBUTEIBHBIX YUCEN JUISI PEIICHUS
MPAaKTUYECKHX 3a]1a9 U TPEJICTaBICHUS JAaHHBIX
Apudmernueckuii | ApudmMeTndeckuii  KOpeHb ®opmyHpoOBaTh, 3aNUCHIBATH B
KOpEeHb N-0i HATypaJIbHON CTENCHH u CHMBOJIHYECKOH dhopme u
CTCIICHH. €ro CBOMCTBA. HCIIOJIB30BaTh CBOKCTBA KOpHs N-ou
praHHOHaHBHHe Hpeo6pa3013aHH$[ YHCJIOBBIX CTEIICHU TS npeoﬁpagoBaHH;{
YPaBHCHHUA BEIPAIKCHUH, CONEPHKAIMX CTCSICHU M | BripajKeHHil.
17 4
(17 w) KOpHH. Haxonuth  pemieHust UppanoOHATbHBIX
HppanponanbHele YPAaBHCHUA. | ypapHeHnii ¢ MOMOINBIO — PAaBHOCHIIBHBIX
OcHoBHBIC MCTOBI PCIICHUA | repexo0B WM OCYHIECTBISIL  TIPOBEPKY
UPPAIMOHATBHBIX YPaBHEHHUIL. | kopHei.
PaBHOCHIIBHBIC MEPEXO/IbI B PEIICHUH | Crpouts rpaduk  (QyHKUMH KOpHS  N-Of
MppaliOHATBEHBIX YPABHCHHUH. | cremenun kak 0OpaTHOM TSt QYHKIIUH CTETICHH C
CpoiictBa  n rpaQuk KOpHS N-OH | yarypansHBIM MOKa3aTeNEM
CTETIeHM Kak (QYHKUUU O0OpaTHOMH
CTETIEHH C HATypaJIbHBIM MTOKa3aTelleM
ITokazarenpHas CrerneHb ¢ pallMOHATIBHBIM MToKa3aresieM PopMy/aupoBaTh oOIpeleleHHe CTEICHH
(ynxums. ¥ ¢€ CBOICTBA. PALIMOHAIILHBIM ITOKA3ATENIEM.
[Toka3zarenbHbIe [oxkasarenbHas GyHKUMsA, €€ CBOWCTBA | BpimomHaTh NPeoBPA3OBAHMS  THCIOBBIX
YpaBHEHUS u rpaduk. Mcrone3oBanue rpaguxa BLIDAKCHUM,  CONEPKAIUX  CTEHEHH  C
(10 v) (ynKuny A1 pemenns ypaBHeHHH. PaLMOHAIBLHBIM ITOKA3aTENIEM.

[TokazarenbHble ypaBHEHUA. OCHOBHBIG
METO/IbI pelIeHuUs

MOKa3aTeIbHBIX YPaBHEHHI

HUcnoab3oBath 1HU(ppOBbLIE pecypesl Ut
NoCTpoeHHs rpaduKa NoKa3aTeabHON QYHKIMN
Y U3y4YCHHUS €€ CBOMCTB.




HaxoauTh pemeHus oka3aTesbHbIX
YpaBHEHUI

Jlorapudmuueckas | Jlorapudm uncna. CoiicTa JlaBaTh ompeaejeHue jorapudma 4yucia;
byHKIHSL. norapudma. JlecsTuunbie U JECATUYHOTO M HATYpaJbHOTO Jiorapudma.
Jlorapudmuueckue | HaTypasabHbIE JIOrapU(pMBL. Hcnonb3oBaTh CBOMCTBA JTIOrapu(MOB IS
YpaBHCHUA Hpeo6pa30BaHHe BBIpa)KCHHfI, npeo6pagoBaHH;1 J'IOFapI/I(bMI/I‘leCKI/IX
(17 1) COJIEPIKAILUX JIOTapU(MBbI. BBIPAYKEHHIA.
Jlorapugmmrdeckas QyHKus, e8 CtpouTtsb rpaduk sorapupmMudeckoi GpyHkmmn
cBoiicTBa i rpaduk. Mcronb3oBanne KakK 0OpaTHOM K ITOKa3aTeIbHOW M UCIT0Ih30BaTh
rpaduka GYHKIUHH U PELICHUSL CBOMCTBA JJOTapu(PMHUUCCKON PYHKITUN IJIs
YPaBHEHHIL. peleHus 3a1a4.
Jlorapugmueckue ypaBHeHu. Haxonuth  pemieHus  jmorapuMUYECKUX
OCHOBHBIE METO/IbI PELEHAS . YpaBHEHH C TOMOIIBIO  PaBHOCHIIBHBIX
JI0rapHGMUIECKUX YPaBHEHHH. NEPEX00B UM OCYIIECTBIISIS POBEPKY KOpHEH
PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUT
Jorapu(MUUECKUX YpaBHCHUM.
Tpuronomerpuueck | CuHyc,  KOCHMHYC, TaHreHc u | /laBaTh onpeaesieHusi CHHyca, KOCUHYca,
We BHIPOKEHHs U KOTAHTCHC YHCIOBOrO  apryMeHTa. | TaHT€HCA M KOTAHTEHCA YMCIOBOTO apryMeHTa;
ypaBHEHUS ApKCI/IHyC, APKKOCHUHYC W apKTaHI'CHC a TaKk)Ke apKCUHYCa, apKKOCHHYca U
(20 u) THCJIOBOTO apryMCHTA. ApKTAaHI€HCA YMCIIA.
TpuronoMeTputieckas OKpyKHOCTb, TIpUMEHSATH OCHOBHBIE TPHTOHOMETPHYECKHE
oTpeJieIeHue TPUTOHOMETPHYECKUX bopMymBI Ui TpeoGpazoBamHus
(bymKmit quCIOBOTO aprymMenTa. TPUTOHOMETPUYECKUX BHIPAKEHHUI.
OCHOBHBIE TPUTOHOMETPUIECKHE IpuvensiTe  hOPMYITBI  TPHTOHOMETPHH /IS
(opmyibi. TIpeodpasosatue 5 pelIeHHsI OCHOBHBIX THUTIOB
TPUTOHOMETPHUYECKUX BBIPAKCHUH. TPHTOHOMETPHUECKHX YPABHEHHI
Perienue TpUroHOMETPHUUECKUX
YpaBHEHUU
[TocnenoBarensrHoct | [locnenoBaTenbHOCTH, crnocoOsl| OnepupoBaThH MOHATHUAMU:
U ¥ IPOTPECCUU 3aJIaHHs [OCIICI0BATEIbHOCTEH. M0CJIEI0BATENbHOCT,  CHOCOOBI  3a/laHUs
(8 1) Meron MaTeMaTH4eCKONH HHIYKIHH. [I0CJIEI0BATENBHOCTEN,; MOHOTOHHBIC u
MOHOTOHHBIC ¥ OrpaHHYCHHBIC OrpaHNYECHHBIE OCJIEI0BATEIIHHOCTH,
HOCTIE0BATENLHOCTH. McTopus HCCJIe10BaTh OCJIeI0BAaTSIILHOCTH Ha

aHajan3a OCCKOHEUYHO MaJIbIX.
Apudmernueckas ¥ reoMeTpuIecKas
MIPOTPECCHUHU.

beckoneuno yOwiBaroras
reoMmerpuyeckas nporpeccusi. Cymma
OECKOHEYHO YyOBIBArOIIEH
TE€OMETPUYECKOM  MPOTPECCHH.
JIMHENHBI U KCIOHEHIIUAJIHLHBIN

poct. Yucio e.
dopmyna  CIOXKHBIX  INPOILIEHTOB.
HUcnonb3oBanue  mporpeccuud  AJist

pelIeHNs peabHbIX 3a7a4
MPUKIIQHOTO XapaKTepa

MOHOTOHHOCTb 1 OTPAaHUYEHHOCTb.
[TomygyaTs mpencraBiieHHe 00 OCHOBHBIX HJICSX|
aHasn3a OECKOHEYHO MaJIbIX.
JaBaThp omnpeneneHue apuPMeTHUYECKON U
r€OMETPUYECKON TPOTPECCHUH.

Jloka3bIBaTh CBOWCTBA apu(METHUECKOW H
reOMETPUYECKON IPOrPECCUH, HAXOIUTh CYMMY
YJIEHOB IPOTPECCUHU, a TAKKE CYMMY HICHOB
OeckoHeyHO yObIBaloIell TeoMeTpuyecKon
IIPOIPECCUHU.

Hcnonb3oBaTh nporpeccuu Juis peleHus 3aaay
IIPUKIIATHOTO XapaKTep.

IIpuMeHATH GOPMYITY CIIOKHBIX IPOLIEHTOB IS
pelIeHns 3a1a4 U3 PeaIbHOM MPaKTUKHU




HenpepeiBabie

GhyHKIIUN.
[TpousBoaHas

(18 u)

HenpepeiBHble ~ pyHKIMM H  HX
CBOMCTBA. Touka pasphbIBa.
AcuMnTOTHl  TpaduKoB  (YHKIIHH.
CgoiicTBa (DyHKIIMH HENPEPHIBHBIX HA
oTpe3ke. MeToq HHTEpBAJIOB IS
peuieHus HepaBeHCTB. [IpumeHnenue
CBOMCTB HEINPEPHIBHBIX (YHKIUN AJs
pelieHus 3a1ay.

Ileppass u BTOpas
GdhyHKIUN.

IIPOU3BOJHBIE
Onpenenenue,
TeOMETPHUECKUl U (U3NYEeCKUil
CMBICII  IIPOM3BOJHOW. YpaBHEHHE
KacaTenbHOW K Tpaduky (yHKIHH.
[IpousBonHbIe 3JIEMEHTAPHBIX
¢byakmuii.  [IpousBomHas  CyMMBI,
IIPOU3BEACHUS, Y4aCTHOTO u
KOMIIO3ULIUHU (PYHKIUH

OnepupoBath MOHSITUSIMU: byHKIUSA
HENpephIBHAsT Ha OTpe3Ke, TOYKA pa3pbiBa
GbyHKIMH, acHMITOTa Tpaduka QyHKIIHH.

IIpuMeHATH CBOICTBAa HEMPEPHIBHBIX (DYHKIIMN

JUIsl pEIICHUs 3a/1a4.
OnepupoBaTh NOHATHSMM: IIEPBasi U BTOPAs
PON3BOIHBIC (DYHKINH; TOHUMATh (PU3HYECKHIA
U T€OMETPUYECKUI CMBICI IIPOU3BOJIHOM;
3allUCBhIBaTh  YPAaBHEHME KACATEIbHOU.
BbruncasaTs NIpoOU3BOAHBIE CYMMBI,
[IPOM3BEACHUS, YACTHOIO U CJIOXKHON (DYHKIIMH.
N3yyarn IIPOU3BOIHBIE DIEMEHTaPHbIX
(GYHKLIMH.

HUcnons3oBatrh reOMETPUYECKUAN u

(¢u3nyecKuil CMBbICI IPOU3BOJAHOMN IS

peleHus 3a1a4

[loBTOpEHME,
0000111EHHE,
cucTeMaTu3anus
3HaHUH (3 9)

OcHOBHbBIE TIOHATUS Kypca airedpbl H
Hayajl MaTreMarThuuyeckoro agammsza 10
Kj1acca, 0000IIeHnE U

cHUCTEMAaTHU3alUs 3HAHUI

HpI/IMeHHTB OCHOBHBIC ITOHATHUA KypCa anre6pLI
1 HadaJl MAaTCMATUYCCKOTI'O aHaJIM3a I pCIICHUA
3a1a4 13 peaHLHOﬁ JKU3HU U APYTHUX HIKOJIbHBIX
[MpCIAMCTOB

Peseps (10 u)




11 knacc (136 yacoB)

HazBanue OcHoBHoOe copep:kaHue pasaesia OcHoBHBIC BH/IbI AeATeTbHOCTH
pasjena (TembI) 00y4aIoIMuXCs
(KoJIM4YecTBO
4acoB)
UccnenoBanue ¢ | [Ipumenenue MIPOU3BOTHOM kK | CTpouth Tpaduk KOMIO3UIMH (YHKIUH C
GbyHKIMIA HCCIIEJOBAaHUIO byHKIMi HA | [IOMOILBIO 3JEMEHTAPHOIO HCCIENOBAaHUSA U
IIOMOLIBIO MOHOTOHHOCTH u SKCTPEMYMEL. | CBOHCTB KOMIIO3HUIIHH.
IIPOU3BOAHOU Haxoxzaenue — Hambombuiero CTponThb reomerpudeckue o0pas3bl ypaBHCHHUN W
(19 u) HaNMCHBIICTO SHAYCHUSA | yepaBeHCTB HA KOOPAWHATHOI IIOCKOCTH.
HENpepbhIBHON KIIMA Ha OTpPE3KE.
pep bynxn TP Hcnoan3oBath IIPOU3BOJIHYIO TUISL
[IppumeHeHne  TPOU3BOAHOW  JJIA
uccienoBaHusl (QyHKIMHM Ha MOHOTOHHOCTb M
HaXOXJACHUS HaWIydIlero pelieHus
HKCTPEMYMBI;  HAXOAUTh  Haubojbllee U
B NPUKIAAHBIX  3ajadax, s -
HAauMEHbIIIEEe 3HAYCHUS KLY HENpepbIBHON
OIIpe/IeNIEHUs] CKOPOCTU U YCKOPEHUS (bymxay pep
nporecca, 3agannoro dopmymoii wu | 1& OTPE3KE,
rpauKoM. CTpOI/I"l:L rpadpukn  QyHKOMH Ha OCHOBAHUU
KOMIIO3HIAS bynxiuit| TPOBEAEHHOTO HCCIEIOBAHNS.
TeoMeTpudecKHe 06pasbl ypaBHeHHil Hcnonb3oBaTh NpOU3BOAHYIO AJII HAXOXKACHUS
W HepaBeHCTB Ha KOODAMHATHOH | HAHIYWIIETO PEMICHHS B MPHKIAJHBIX, B TOM
TIOCKOCTH quCclie COL[MAIbHO-3KOHOMUYECKHX, 3aadax, Uil
OIpeIeNIEHUs] CKOPOCTH M YCKOPEHMsI Mpoliecca,
3a1aHHOTO (POPMYITOH MK TpaduKOM.
IToayyaTs mpexacraBjeHHMe O IIPUMEHEHHUH
MPOU3BOAHOMN B Pa3IMYHBIX OTPACIAX 3HAHUI
[lepBooOpaznass  u | IlepBooOpasHas, OCHOBHOE CBOMCTBO | OnepupoOBaTh NOHATUSIMH: TIEPBOOOpa3Has U
HHTETpaj nepBoobpasubix.  Ileppoobpasubie | onpenenenubiii uarerpan. Haxoaurs
(11 v) oneMeHTapHbIX  GyHKumid. IIpaBuia | mepeooGpasHble aneMeHTAPHEIX HYHKIHIT U
HAX0XK/ICHHS IEPBOOOPA3HBIX. BBIUUCIIATH MHTETpal o ¢popmyiie HproToHa —
Hurerpan. I'eomerpuyeckuii CMbICIT Jleii6ruIA.
HHTErpaja. Beruncnienne ..
. Haxoauthb 1miomany miockux Guryp u o0bEMsI
i JIEHHOT UHTETpana I s
OTIPECICHHOTO ve P © | Tes ¢ HOMOLIBIO OMPEIENEHHOTO HHTErPaIa.
dbopmyne Herorona-JleiiOnura.
3HAKOMHMTBCS C  MAaTEMATUYECKUM
[Tpumenenune HHTETpasa hine:i
. MOJICIMPOBaHUEM  Ha npumMepe
HaxXOXKJICHHUs IUIOMIAJEH  IUIOCKHX
¢buryp u o0bEMOB IreOMETPUYECKHX b epeRIanbHbIX ypaBHEHUH.
TelL. ITosryuaTs npeacTaBieHUe O 3HAUEHUU BBEJICHUS
[TpuMeps! pereHuit MIOHSTHS UHTErpaja B pa3BUTUN MaTEMAaTUKHU
Qg QepeHInaIbHbIX YpaBHEHUH.
I'pacpuku Tpuronomerpuueckue Qynkiuu, ux| Ucnmoas3oBath nu¢poBble pecypebl Ui
TPUIOHOMETPUYECKHX | CBOWCTBA U IPaUKH. MOCTPOCHUS TPaUKOB TPUTOHOMETPUUYECKUX
byHKIUA. OT60p KOpHE# (GYHKLINU ¥ U3YYEHUS UX CBOMCTB.
TpuronomMeTpruuecky | TPUTOHOMETPUYECKUX YypaBHEHUH c | Pemlats TPUIOHOMETPUYECKME YPABHEHUS H

€ HEpaBEHCTBA
(14 g)

[IOMOLIBIO TPUTOHOMETPUYECKOU
OKPY>KHOCTH.

Pemenue TPUTOHOMETPUYECKUX
HEPABCHCTB

OCYILECTBIISITh OTOOp KOpPHEH ¢ IOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpuMeHATH GOPMYIIBI TPUTOHOMETPUH IS
peLeHus OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnoab3oBath nu(ppoBbIe pecypesbl st




MOCTPOESHHUSI ¥ ICCIICIOBaHUS rPpauKOB
byHKINN

HppannonaibsHele,
[10Ka3aTeIbHbIC U
norapupMuIecKre
HepaBeHCTB (21 u)

OcHoBHBIC METOABI pemicHuAd
IIOKa3aTCJIbHBIX U HOFapH(bMH‘ICCKI/IX
HCPABCHCTB.

OcHOBHEBIE METOAbI PEUICHUA

UppaIMOHAILHBIX HEPABEHCTB.
I'padmyeckue  MeToOABl  peIICHUS
UppaIMOHATLHBIX, MTOKA3aTeIbHBIX U
Jorapu(pMUYECKUX YPAaBHEHHI U

HEPABEHCTB

IIpumeHnssiTh  CBOMCTBA  IOKA3aTENbHOW U
gorapuMuueckod  QYHKUUH K  pEHICHUIO
[IOKa3aTeIbHBIX U Jorapu(pMHUUECKIX
HEPaBEHCTB.

O0ocHoOBaTH PAaBHOCHUIIBHOCTD IICPEXOJ0B.
Pemartnb HppaquOHaJIbHBIC HEPABCHCTBA.

Hcnoab3oBath rpaguueckrie METO/IbI U CBOICTBA
BXOJIAIINX B YpaBHEHUE WU

HCPABCHCTBO Q)YHKHHIZ AJI pCHICHUA 3ada4n

KommiekcHble unciia
(9 4)

KommuiekcHbie qucia.
Anrebpanueckas u
TPUTOHOMETpHYECKast pOPMBI 3aTUCH
KOMILJIEKCHOTO YHUCIIA.
Apudmernueckue orepanuu C
KOMIUIEKCHBIMU YHCIIAMHU.
N306parkenne KOMIUIEKCHBIX YHACEN Ha
KOOPJIMHATHOM TJIOCKOCTH.
®opmyna Myaspa. Kopuu
CTETIEHH U3 KOMIIJIEKCHOTO YHUCIIA.
[IpyumeHeHre KOMIUIEKCHBIX — YHMCEll
JUIs pelieHus: GU3NUecKux U

N-oit

reoOMCTPHUICCKUX 3aaa4

OnepupoBaTh NOHATHAMM: KOMIUIEKCHOE
YHCJIO U MHOXKECTBO KOMIUIEKCHBIX YHCEIL.
IIpencraBasATh KOMIUIEKCHBIE YKCTIA B
asireOpandecKkoi U TPUrOHOMETpUYeCcKol (hopme.
BbInoHATH apuMeTHIECKHIE OTIEPAINH C
HUMH.
H3o0paxkaTn KOMILIEKCHBIE qucna
Ha KOOPJMHATHOM MJIOCKOCTH.
[pumensts popmyny MyaBpa u noayyaThb
MIpE/ICTaBICHUE O KOPHAX N-Oi CTENEeHU U3
KOMIIJIEKCHOTO YUCJIa. 3HAKOMHUTBHCH C
MpUMepaMu MPUMEHEHNSI KOMITJIEKCHBIX YN CEl
JUISL pEIIEHUs] TEOMETPUUYECKUX U (PU3UUECKUX

3a1a4

Hatypanbhsle u HatypanbHble u 1ienble uncha. OnepupoBarh NOHATHAMM: HATypaJbHOE U
OeJIbIC 9rciia [TpuMmenenue NPU3HAKOB AETMMOCTH | IEJI0€ YHCIIO, MHOKECTBO HaTypajJdbHBIX YHCEI.
(9 ) uenbix yucen, HOLu HOK, octatkoB | Mcnosib30BaTh NPU3HAKH JIEJUMOCTH LETbIX
0 MOAYJTIO, anroput™a EBKInAa Vst | umcen; octatkm no moxymo; HOJ u HOK
peHICHHUA 3a/1a1 B NENBIX TUCIIaX HaTypaJIbHBIX 4YHCEN; anroputMm EBknmmpa ms
pelIeHus 3a1a4.
3anuchiBaTh HaTypaJlbHbIE YHCIa B Pa3JIMYHBIX
MO3UIMOHHBIX CUCTEMAaX CUHUCIICHHUS
Cuctembl Cucrema 1 COBOKYIHOCTb ypaBHEHUM.| OnepupoBaTh NOHATHAMM: CUCTEMA U
palnOHAJIbHBIX, PaBHOCHIIBHBIE CHUCTEMBI M CHUCTEMBI COBOKYITHOCTh YPABHEHUI M HEPABEHCTB;
HppanroHaJIbHbIX CJIEe/ICTBUSL. pe1IeHne CUCTEMBI I COBOKYITHOCTH;
IIOKa3aTCIbHBIX H OCHOBHBIE METOZbI PELICHHS CHCTeM | PABHOCHIIBHBIC CHCTEMBI M CHCTEMBI-CIICICTBHS.
HOFaPH(l)MvH‘IeCKHX M COBOKYIIHOCTEH palMOHaIbHbIX, | HAXOMHTH PCIICHHS CHCTEM M COBOKYITHOCTEH
YPapHEHHH UppalMOHANIBHBIX, MTOKa3aTeNbHbIX U | UCJIBIX PAITHOHAILHBIX, NDPANOHAIBHBIX,
(11 ) MOKa3aTeIbHBIX U IOTapU(PMUUECKUX YPaBHEHHI

Jorapu(pMuUIEcKux YPaBHEHHM.
IIpuMeHeHHe ypaBHEHUH, CUCTEM U
HEPaBEHCTB K pEeLLIEeHUI0
MaTeMaTHYECKUX 3aJady U 3a1ad W3
pa3NUYHBIX ~ O0JacTeld HayKu U
peaJIbHOM  KM3HHM, HWHTEpIpETALUs

MOJIYYEHHBIX pe3yJIbTaTOB

U HEPABEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHHUU K PEILICHUIO
TEKCTOBBIX 33/a4 W3 PA3IUYHBIX obOiacTen
3HAHUU u peaJbHOI JKU3HU;
HHTEPNPETHPOBATh II0JIYyYEHHBIE DPEILICHMUS.
Hcnoan3oBath 1uppoBbIe peCcypChl




3agaun ¢

PaunonansHbIe, MppallMOHAIbHBIE,

BbiOupaTh crnoco0 pemieHus —palnuoOHAIBHBIX,

rnapaMmeTpamMu MoKa3areabHble, JorapuMUYecKue | UppalloHalbHbBIX, TOKA3aTEIbHbIX,

(16 1) U TPUTOHOMETPUYECKHUE YpPAaBHEHUS, [MOTapu(MUYECKUX W  TPUTOHOMETPHUYECKUX
HEpPaBEeHCTBA U CUCTEMBI C |ypaBHEHHUI U HEPABEHCTB, COJAEPKAILUX MOLYJIU U
rapaMmeTpamu. apaMeTpsl
[locTpoeHue u ncciaeaoBaHue IIpumensith rpaduyeckne U aHATUTUYECKHE
MaTeMaTHYECKUX MOJIEIICH PEAIbHBIX  [METOIBI IS pelIeHs] YpaBHEHU U HEPABEHCTB C
CUTYaIlWii C TIOMOIBIO YPABHEHUH,  [mapamMeTpaMu, a TaKXkKe HCCIeHOBaHUE (YHKIMI
CHCTEM YPaBHEHHUH M HEPABEHCTB C METOJIaMHi MaTeMaTudeckoro anaiuza. CTpouTnb u
rapamMeTpaMu HCCJIe0BATh MAaTEMAaTUYECKUE MOJIENIN PEAJIbHBIX

CUTyalMil C OMOILBIO YPaBHEHUM, HEPABEHCTB U
CUCTEM C
napaMeTrpamu

[loBTOpEHue, OCHOBHBIE MOHATHS U METOJbI Kypca, MoaeJupoBaTh peajlbHbIE CUTYallUH Ha SI3bIKE

0000wIeHHE, 06001enne u anreOphl, COCTABJATH BBIPAKEHNS, yPABHEHUS,

CUCTEMATU3AIMA CHCTEMaTH3aLHs 3HAHUN HCPABCHCTBA U MX CUCTEMBI 110 YCIIOBHUIO 3a/1a4H,

3HaHu# (16 1)

HCCIEeA0BATH TOCTPOCHHBIE MOJICIIN C

UCIIOJIb30BaHUEM aIliapaTa aareOpeol.

I[IpumensiTh (QYHKUMM Ui MOJAETUPOBAHUS U
WCCJICIOBAHMS pPEAbHBIX IIpolieccoB. Pemarn
NPUKJIAIHBIC 33a4yd, B TOM YHCJIE COIHAIBHO-
PKOHOMHMYECKOTO U (DU3MUECKOTO XapakTepa,
CpeJICTBAMU areOphl U MaTEMaTHIECKOTO aHAJIH3a

Peseps (10 1)




IHoypounoe miianupoBanue AJICEBPA u Hayana maTemaTudeckoro anajan3a, 10 kiacc

No ama Tema ypoka

n/n | Ilnan | Daxkm

MHo:kecTBO J1eiicCTBUTEILHBIX Ynce. MHorouwieHbl. PaiiuonajibHble ypaBHEHUs] 1 HEPABEHCTBA.
CucreMbl JTHHEHHBIX YPABHEHHIi - 22 yaca

1 MHOX€eCTBO, OnIepaly Hal MHOXKECTBAMHU U UX CBOMCTBA

2 Juarpammbl Diinepa - Benna

3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO allapara AJis peleHus 3a1a4

4 Parnmonanbueie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH

5 [Ipouentsr

6 Bbeckoneunsle nepuoguueckue qpoou

7 [Ipumenenue 1poOeii U MPOLEHTOB IS peLeHHsI IPUKIIaIHBIX 3a1a4

8 [elictBuTenbHbIe yncia. PannoHambHbIE M MPPAMOHATIBHbBIC YUCIIA

9 Apudmernaeckue onepamnuu ¢ AHCTBUTEILHBIMU YACIIAMH

10 Mopynp 1e¥CTBUTENBHOIO YHCIIA U €0 CBOMCTBA

11 [TpuOnm:xEHHbBIE BEIUKUCICHMS, TpaBIiia OKpyriieHus. [Ipukuaka u oleHka
pe3yJibTaTa BEIYUCICHUN

12 OCHOBHBIE METO/IbI PELICHUS LIETIbIX YPABHEHUI

13 OcHOBHBIE METO/IbI pEIIEHUS JPOOHO-PAlMOHATIBHBIX YPABHEHU I

14 OcHOBHBIE METO/IbI pELICHUS LIEIbIX U APOOHO-pAllMOHAILHBIX HEPABEHCTB

15 MHoro4ieHsl OT OTHOW MepeMeHHOM. JleneHrne MHOrowieHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

16 MHorousnens! ¢ nenbiMu ko3 duinenramu. Teopema Bueta

17 Pewrenne cucreM IMHENHBIX ypaBHEHUN

18 Martpuiia CUCTEMBI TUHEHHBIX YPAaBHEHUN

19 Omnpenenurens MaTpuIpl 2X2, €ro FeOMETPUUECKUA CMBICIT M CBOMCTBA

20 Brruncnenue 3HaueHuUs ONpeAeITUTEN

21 [IpumeHneHue onpenenuTens A1 peUIeHHs] CUCTEMBI TMHEWHBIX ypaBHEHUN

22 Pemenue nmpukinaaHbIX 3a1a4 ¢ IOMOLIBIO CHCTEMBI JIMHENHBIX YPaBHEHUN

®ynknuu ¥ rpagpuku. CreneHHas QyHKIHUSA ¢ HeJIbIM OKa3aTesaeMm - 11 yacos

1 Cnoco0sl 3ananus pyHknun. B3anmuao oOpaTtabie hyaknnn. Kommosuims
GbyHKIU.

2 I'padux pyHxum. DaeMeHTapHbIe Ipeodpa3zoBaHus Ipa@uKoB QYHKITHHA

3 OO6nacTp orpeeieHUs] 1 MHOKECTBO 3HaUCHUH (DYHKITUH




4 Hynu ¢pyaxmum. [IpoMexyTKkn 3HAKONOCTOSHCTBA

) Yérupie n HeutHble pyHKmU. [lepuogunueckue GyHKInu

6 [TpomexyTKr MOHOTOHHOCTH (DyHKIIMU. MaKCUMyMbl 1 MUHUMYMBI (DYHKITHH

7 Haubosnpiiee u HanMeHblIee 3HaueHUE (DYHKIIMH Ha TPOMEKYTKE

8 JIuneiiHast 1 KBapaTU4Hask QYHKIUHU. DIEMEHTApPHOE HCCIIeIOBAaHNE U
rpadguku QyHKIMHA

9 JpoOHo-nuHeiHas GyHKIUU. DIEeMEHTapHOE UCCIIEI0BAaHUE U IpauK 3TUX
byHKUINN

10 Crenens ¢ nenbiM nokaszareneM. bunom Hetotona

11 CrenenHas QyHKIMS ¢ HATYpaJIbHBIM U LIEJIbIM NT0Ka3areneM. E€ cBolicTBa
rpaduk

Apu¢pmerndeckuii KopeHb N-o0ii crenenn. UppauuoHajbHble ypaBHeHus - 17 yacoB

1 Apudmernaeckuii KOpeHb HATYPAIBHOM CTETICHU U €T0 CBOWCTBA

2 [IpeoOpa3oBaHus YUCTOBBIX BBIPAKEHHH, COJCPIKAIIIX CTETICHU

3 BriHeceHre MHOKHUTENS U3-T10]T 3HAKA KOPHS

4 BHecenne MHOKHTEIS 1TOJT 3HAK KOPHS

3) Cokpaiienue apooeit, cofepKanux pajauKaibl

6 [IpeoOpazoBanne npparMOHATEHBIX BEIPOKESHUN

7 IToBTrOpenue no teme «ApupMeTHyecKrii KOpeHb N-HOI cTeneHn»

8 WppanmoHanbHble ypaBHEHUS

9 O06nacTh 1OMYCTUMBIX 3HAYCHUI UPPALIMOHATIBHOTO YPaBHEHUS

10 OCHOBHBIE METO/IBI PELICHNS UPPALMOHATIBHBIX YPaBHEHUN

11 PaBHOCHIIbHBIE IEPEXObI B PELICHUH UPPALMOHATBHBIX YPaBHEHUN

12 ANTOpUTM pelIeHHs HPPALMOHAIBHBIX YPABHEHUI

13 Pemenue nppaninoHaabHbIX YpaBHEHUI

14 Perrenue nppanvoHanbHbIX YpaBHEHUN

15 CoiicTBa 1 rpaduK KOpHS N-0il cTeneHn Kak (GpyHKIMH 0OpaTHOW CTENEeHHU C
HaTypaJbHBIM [TOKa3aTesIeM

16 [ToBTOpenue no reme «MppanroHanbHbIE YpAaBHEHUS

17 Konmponvnas paboma Nel no meme «Apugpmemuueckuit kopenv n-oi
cmenenu. Uppayuonanvrble ypagHeHU)

IMoka3aTenbHast pynkuusi. [lokazareabHble ypaBHeHnus - 10 yacon

1 Crenenb ¢ palnOHaIbHBIM MTOKA3aTEIEeM U €€ CBOMCTBA

2 [TokazarenpHas GyHKIMS, €€ CBOWCTBA U TpaduK

3 Hcnons3zoBanne rpaduka GyHKIMK 17151 PEIICHUs ypaBHEHUN




ITokasaTenbHbIC ypaBHEHUS

) OCHOBHBIE METO/IbI PELICHMSI [T0KA3aTEIbHBIX YPAaBHEHUI

6 [IpuBenenue o6enx yacTtell ypaBHEHUS K OJJHOMY OCHOBAHUIO

7 Brinecenue o011ero MHOKHUTEINS 32 CKOOKY

8 MeTto/ 3aMeHBI IEPEMEHHOM B I10KA3aTEIbHBIX YPABHEHUSIX

9 MeTox NowIeHHOTO ACTCHUs

10 Koumponvnaa padoma Ne2 no meme «llokazamenvnaa @ynkyus.
Ilokazamenvnvie ypaguenun»

Jlorapudgmunueckas pynkuus. Jlorapupmudeckune ypapHenus - 17 yacos

1 Jlorapudm uncia. OCHOBHbBIE METO/IbI PELICHUS JIOTapU(PMUUIECKUX
YPaBHEHUU.

2 CaoiicTBa sorapugma

3 Hecstuanbie norapudmel. HarypanbHbie norapudms

4 [IpeoOpazoBanue BEIpaXKEHUH, COJIEPKAITUX JIOTAPUPMBI

5 Jlorapudmmueckas GpyHKIus, e€ cBOiCTBa U rpauk

6 Hcnonb3oBanue rpaguka GyHKIMY I peIIeHNs ypaBHEHUN

7 OYHKIMOHATBHO-TpadUUIECKUI METO/T pELICHUS YpaBHEHHH

8 Konumponvnas paboma Ne3 no meme «Jlocapugpmuueckas goynxyus»

9 Jlorapugmuyeckie ypaBHEHHS

10 PaBHOCUIIbHBIE TTEPEXObI B PEIICHUH JIOTAPU(PMUUECKUX YPaBHEHUN

11 Pemenne ypaBHeHui 1o onpeaeneHuto gorapudma

12 Meroa MOTEHITMPOBAHUS

13 MeTto BBeIeHHS HOBOM NTEPEMEHHON

14 Mertopa norapupMupoBaHus

15 [Iepexo1 kK HOBOMY OCHOBAHHUIO

16 Pemienue norapumMuuecKux ypaBHEeHUN

17 Konmponvnaa paboma Ne4d no meme «Jlocapugpmuueckue ypagnenus

Tpuronomerpuyeckue BbipazkeHusi M ypapHenus - 20 yaca

1 Cunyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC YMCIOBOTIO apryMeHTa

2 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOT'O apryMEHTa

3 Tpuronomerpuueckas OKpYKHOCTb, OINpPEACIICHUE TPUTOHOMETPUUECKUX
(yHKIMH YUCIIOBOTO apryMeHTa

4 OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA




S) ®opMmyJbl ABOWHOTO yria
6 DopMyJIbl TOHUKEHUS CTEIIEHU
7 ®opMyJIbl IOJIOBUHHOIO yIJia
8 ®DopMyJIbl CyMMbI apIyMEHTOB
9 @opmyIibl CyMMBI (hyHKIUH
10 dopmyIbl TPOU3BEACHUS QYHKIUI
11 [IpeoOpazoBanne TPUTOHOMETPUYECKHUX BBIPAKEHHU C TOMOIIBIO (hOPMYIT
12 Pemienue ypaBHeHust COSX = a
13 Pemrenue ypaBHeHus SinX = a
14 Pewmenne ypaBHenu tgx = a, Ctgx = a
15 Mertoa 3aMeHbI TIEpEMEHHOM
16 VYpaBHEeHUs, CBOJAIIMECS K KBAIPATHBIM YPaBHEHUSIM
17 Merton pa3yioKeHus: Ha MHOXHUTEIN
18 OAHOPOHBIE TPUTOHOMETPUUECKUE YPABHEHUS
19 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUN
20 Konmponvnasa paboma Ne5 no meme «Tpuzonomempuueckue Ypasnenusn
ITocnenoBaTe/IbHOCTH U NPOrpeccuu — 8 4acoB
1 IlocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEH
2 Meto1 MaTeMaTHYECKON MHIAYKIIUU
3 MOHOTOHHBIE ¥ OTpaHUUYEHHBIE TIOCIIE0BATEILHOCTH
4 Apudmernueckas u reoMeTpudecKasi Iporpecchu
5 beckoneuno yObpIBarotiast reometpudeckas nporpeccusi. Cymma 0€CKOHEUHO
yObIBaroIell reOMeTpUIECKON POrpeccuu
6 JInHEeNHBIN U HKCIIOHEHIUAIBHBIN pocT. Yucio e. Dopmyiia CI0KHBIX
MIPOLIEHTOB
7 Hcnonb30BaHue nporpeccuu AJis peleHus pealibHbIX 3a]a4 MPUKIIAIHOTO
XapakTepa
8 Konmponvnas paboma Neb no meme «Ilocneoosamenvnocmu u
npozpeccuuy
HenpepsiBHuble pynkuun. [Ipoussoaunas - 18 yacos
1 HenpepoiBHble QyHKIMM 1 UX cBOMCTBaA. Touka pa3psiBa
2 Acumnrotsl rpadpukoB pyakiuii. CBoiicTBa GyHKINN HETIPEPHIBHBIX HA
OTpe3Ke
3 MeTo MHTEpBAIOB JJIs PELLIEHUSI HEPABEHCTB
4 [IpumMeHeHre CBONCTB HENPEPHIBHBIX (DYHKIMIA IS peIIeHus 3a1a4




S) [lepBas u BTOpas Mpou3BOJAHBIC (DYHKIIUU

6 Omnpenenenue, reOMETPUIECKUN U (PU3NIECKUNA CMBICIT IPOU3BOTHOM

7 ANTropUTM HaX0>KJI€HUS IPOU3BOAHON

8 ®opmynsl quddepeHpoBaHms

9 [IpousBosaHas creneHHoi GyHKIUN

10 [TpousBoaHbIe dNIeMEHTapHBIX (yHKIMHA. Bbraucienue mpou3BoaHbIX
AJIEMEHTAPHBIX (PYHKIHNA

11 [TpousBogHas cymmbl (hyHKITHIA

12 [Ipou3BoHas npousBeneHUAPYHKINN

13 [Ipown3BoiHas 4acTHOro PyHKIUI

14 [Tpon3BoiHAS KOMIIO3UIMH ()YHKITHIA

15 [ToHsATHE U BBIYMCICHUE IPOU3BOIHOMN N-TO MOPsAKA

16 JuddepenunpoBanue CiI0XHON HyHKIUN

17 VYpaBHeHHe KacaTeabHOU K rpaduKy QyHKIUN

18 Konmponvnas pavboma Ne7 no meme «Henpepuvignvie pynkuyuu.
Ilpou3eoonan)

IloBTOpeHue, 00001IeHNe, cCHCTEeMATH3ALMS 3HAHMI - 3 yaca

1 Hrtorosoe noBTopeHue.

2 HToroBast KOHTpOJIbHAsA paboTa

3 Cucrtemaru3zanus 3HaHUN

Pe3eps (10 yacos)




IHoypounoe miianupoBanue AJICEBPA u Hayaja maTeMaTu4eckoro anajan3sa, 11 kiacc

No ama Tema ypoka
n/n | Ilnan ‘ Daxm
HccaenoBanue GyHKUMA ¢ TOMOIIbI0 MPOU3BOIHOI - 19 yaca
1 [ToBTopenue. ®opmyisl quddepeHpoBaHIs
2 [IpaBuna auddepeHnrpoBaHms
3 [IpumMeHeHne NpOU3BOHOM K UCCIIEA0BAHUIO (DYHKIMI HA MOHOTOHHOCTh
4 [IpuMeHeHMne NpOU3BOJHOM K UCCIIEAOBAHUIO (DYHKIUI HA SKCTPEMYMBbI
5 OkerpeMyMbl QyHKIMH. Beluncienne s3kcTpeMyMoB (pyHKIHUN
6 [IpumMeHeHre NPOU3BOJHOM IS JOKA3aTEIbCTBA TOXKIECTB U HEPABEHCTB
7 [Toctpoenue rpadukoB ¢pyukuuii. ccnenoBanue GyHKIIUU U TOCTPOSHHE
rpaduka QyHKIIH
8 CBs13p Mex 1y TpadguKoM QyHKINHU U TpauKoM e€ IIPOU3BOTHOM
9 Haubonpiiee n HanMeHbIIee 3HaUeHNs (QYHKIIMUA Ha TPOMEKYTKE
10 3amaun Ha OTHICKAHNE HAUOOJBIINX M HAUMEHBIINX 3HAYCHUI BEIMINH
11 Pemrenue 3aau Ha HaXOXKJICHUE HAMOOBIINX M HAMMEHBIINX 3HAYCHUH
12 [IpumeHeHne npou3BOIHON K UCCIIEAOBAHUIO (PYHKIIUU
13 [IpuMeHeHre NPOU3BOJHON JJIi HAXOXAEHUS HAWIY4IIero peUIeHHus B
MIPUKIIQJHBIX 3aa4ax
14 [IpumMeHeHre NPOM3BOIHON B PEILICHUH 33/1a4
15 ITpumMeHeHne MPOU3BOJHOM [T HAXOXKACHUS HAWITYYIIEro peleHus s
OTIpeJIeJIeHUs] CKOPOCTH Mpoliecca, 3a1aHHOr0 (OpMyJIoH HITH rpaduKoM
16 Kommnosurus ¢yHkuumit
17 I'eomerpuueckue o0pa3bl ypaBHEHHH HAa KOOPAMHATHON TNIOCKOCTH
18 IToBropenue no Teme «MccnenoBanue GyHKIUHI ¢ TOMOIIBIO TPOU3BOAHOM
19 Konmponvnas paboma Nel no meme «Hccnedosanue Qynkyuii c
HOMOUBLIO NPOU3EOOHOIL)
IlepBooGpa3nas u unTerpa - 11 yacon
1 IlepBooGpa3nas
2 OcHOBHOE CBOHCTBO NIEPBOOOPA3HBIX
3 [lepBooOpasHbIe 3IEMEHTAPHBIX (YHKIMNA
4 [IpaBuia HaX0XXICHUS TIEPBOOOPAZHBIX
S) NHurerpai. I'eoMeTpu4eCKUN CMBICII HHTErpaia
6 Brruucnenue onpenenénnoro nuaterpaina mo gpopmyne Hetorona-Jleiibnuma
7 [IpuMeHeHue nHTErpaa sl HaX0XKJCHUS IUIoLaiel MIOCKUX (QUryp u
00BbEMOB reOMETPUYECKUX TEI




8 [Tpumeps! pemennii auddepeHnnanbHbIX ypaBHEHUN

9 MaremaTtudeckoe MOJCTHUPOBAHUE pEAJbHBIX IPOIECCOB C IMOMOIIBIO
mudepeHIraTbHBIX YPaBHECHHUHA

10 [ToBTOpenue mo teme «IlepBooOpa3Has u UHTErpaI»

11 Konumponvnas paboma Ne2no meme «llepsoodpaznas u unmezpay

I'padpuxn Tpuronomerpudeckux pynkuuii. Tpuronomerpuyeckue HepapeHcTsa - 14 yacos

1 Tpuronomerpuueckne pyHKIIUHN, UX CBOUCTBA U TPadUKu

2 CsoiictBa u rpaduk ¢ynkuuu Y = SinX. CoiicTBa u rpaduk QyHKIHN Y =
sinx

3 I'paduxu Gynkuii y = tgX, y = ctgx

4 Pemienne TpUroHOMeTpUYECKUX YPAaBHEHUH C TIOMOIIBIO TPadHKOB

5 OT100p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHUH C OMOILBIO Tpaduka

6 OT100p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHUH METOI0M Iiepedopa

7 OT100p KOpHEW TPUTOHOMETPHUUECKUX YPAaBHEHHI TBOHHBIM HEPAaBEHCTBOM

8 Ot6op  KOpHEH  TPUTOHOMETPHUYECKHX  YpaBHEGHHH €  IOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH

9 Tpuronomerpuieckre HepaBeHCTBA

10 MeToab! peneHust TPUrOHOMETPUYECKUX HEPABEHCTB

11 Perienue TpUroHOMeTpUYECKHX HEPABEHCTB IpahuuecKu

12 PerieHne TpUroHOMETPUUYECKUX HEPABEHCTB

13 IMTosTOpenue mo Teme «I papuKku TPUTOHOMETPUIECKUX (DYHKITHH.
Tpuronomerpuyeckne HepaBEHCTBA»

14 Konmponvnaa paboma Ne3no meme «I pagpuku mpuzonomempuueckux
¢yukyuit. Tpuzonomempuueckue HepageHcmea

HppanunonaibHble, OKa3aTeJbHbIE U JIOTapu(MHUYecKUe HepaBeHCTBA - 21 yaca

1 [Ipocreiimme mokasaTenbHbIE HEPABEHCTBA

2 CBezieHHe MTOKA3aTEILHOTO HEPABEHCTBA K MpocTeiimemMy. MeTo 1 BBeICHHS
HOBOH IIEPEMEHHOU

3 PaznoxeHne Ha MHOXKUTEITN

4 CBezieHHE K paBHOCHIJIBHOM COBOKYITHOCTH

5 Mertoa pannoHaIM3anuu (3aMeHa MHOXHTEIEH )

6 I'paduueckue MeTOIbI peIIeHNUs IOKA3aTEIbHBIX YPaBHEHHH U HEPABECHCTB

7 [Ipocreiimume norapupmudeckre HepaBeHcTBa. Jlorapupmuueckue
HEpPaBEHCTBA, CBOAIINECS K IPOCTEHIINM

8 Mertox 3aMeHbl IepeMEeHHOM

9 Jlorapugmuueckie HepaBEHCTBA, CBOISIINECS K PAIMOHATIBHBIM




10

Jlorapudmuueckre HepaBeHCTBA, COACPKAIINE IIEPEMEHHYIO B OCHOBAHUHU
norapudma

11 Meron uHTEpBAJIOB
12 I'paduueckuii MeToa penieHus JorapuMUIECKUX YpaBHEHUH U HEPABEHCTB
13 WppanmonansHble HEPABEHCTBA CTAHJAPTHOTO BHUIA
14 Meropa nepexozia K paBHOCUJIBHOM CHCTEME
15 JlpoOHO-uppanroHagIbHbIEe HEPABEHCTB. MeTo1 3aMeHbI TepEMEHHOM
16 HppanmoHanbHble HEPAaBEHCTBA CMEIIAHHOTO THIIA
17 WppanmonaneHble norapupMuyecKkue HEpaBeHCTBA
18 YMHOK€EHHUE Ha CONPSHKEHHOE
19 Meroa HHTEpPBAJIOB
20 I'paduueckuii MeTO1 peleHus HppAlHOHAILHBIX YPAaBHEHUN M HEPABEHCTB
21 Konmponvnaa paboma Nedno meme «UppayuonanvHvie, nokazamevHole
u 10zapughmuueckue HepaseHcmea»
KommuiekcHble yncia - 9 yacos
1 [ToHsATHE KOMIIJIEKCHOTO YHCIIa
2 Anrebpanyeckas (popma 3anmucu KOMIUIEKCHOTO Yrcia
3 Apudmerrueckue onepanuu ¢ KOMIUIEKCHBIMU YUCIIaMHU
4 Tpuronomerpuueckas popma 3aiucH KOMIZIEKCHOTO YUCia
3) N300pakeHne KOMIUIEKCHBIX YMCENl Ha KOOPAUHATHOM MIIOCKOCTH
6 dopmyna Myaspa
7 KopHu n-o#i crenenn u3 KOMIUIEKCHOTO YHCIA
8 [IpumeHeHHEe  KOMIUIEKCHBIX 4YWCeNl JUIS  peHIeHus  (QU3MYecCKuX U
reOMEeTPUUYECKUX 3a7a4
9 Koumponvnasa paboma Ne5no meme «Komniekcuole uuciay
HartypanbHble u Hesable yucia - 9 yacos
1 HatypanbHble U 1enble yncia
2 [Tpu3HaK JeTUMOCTH LIETbIX YUCEI
3 [IpuMeHeHHne MPU3HAKOB JETUMOCTH LIENIbIX YUCEIT
4 [Mpumenenne HOJl u HOK nnst pemienust 3a1a4 B HEIbIX YUCTIaX
5 Boruncnenue ocTaTkoB 10 MOZYJIIO AJIsl pEeLIeHHs 33/1a4 B IIeJIbIX YnCIIax
6 [TpumMeHeHre OCTaTKOB MO MOYIIO JUIs PELICHHUS 33/1a4 B LIEJIbIX YUCIIax
7 Anroput™m EBknnaa. [Ipumenenue anroputma EBkiuia aist pemienus 3agaq

B IOCJIbIX YHCIIax




IToBropenue no teme «HarypasbHbie U LieIbIE YUCIIA»

Konmponvnaa paboma Nebno meme «Hamypanvnoie u yenvie uuciay

Cucrembl PAINOHAJIBHBLIX, HPPANUOHAJBHBIX MOKA3ATEJIbHbBIX U JIOI‘apI/I(l)MI/I‘leCKI/IX ypaBHeHI/Iﬁ -

11 gacos

Cucrema 1 COBOKYITHOCTb YPaBHEHUI

PaBHOCHIBHBIE CHCTEMBI U CHUCTEMBI-CIICACTBUA

OcCHOBHBIE METOABI pEIICHUA CUCTEM pAllMOHAIBHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/IbI PEIIEHUS COBOKYITHOCTEW PallMOHAIbHBIX YPaBHEHUN

OnHOpOHBIE CUCTEMBI YPaBHEHUI

OCHOBHBIE METO/IbI PELICHUSI CUCTEM UPPALIMOHAIBHBIX YPaBHEHUN

OcCHOBHBIE METO/IbI PEIIEHNS COBOKYITHOCTEN UPPALIMOHATIBHBIX YPaBHEHUM

OcHoBHBIE MCTOJbI pCHICHUS CUCTEM ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ
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OcHOBHbBIE METO/IbI PEIIEHNS COBOKYITHOCTEN NIOKA3aTEIbHBIX YPAaBHEHUN

=
o

OCHOBHBIE METO/IbI PEIIEHUS CUCTEM JIOTapu(PMUUECKUX YpPaBHEHUM

-
-

OcHOBHBIE METO/IbI PEIIEHUSI COBOKYITHOCTEH JTIOrapu(pMUIECKUX ypaBHEHUI

3agaum ¢ napamerpamu - 16 yacos

PanvonaneHbIE ypaBHEHHs ¢ TapaMeTpaMu

PannonanbHble HEpaBEHCTBA € TapaMeTpamMu

PanvoHaneHbIE CHCTEMBI C TApaMETPAMHU

HppanmonaibHble ypaBHEHUS C TApaMETPaMu

WppatmonanbHbl HepaBeHCTBa ¢ TapaMeTpamMu

WppatimoHanbHble CHCTEMBI C TApaMeTpaMu

[TokazaTenbHbIe ypaBHEHUS C TapaMeTPaMu

IlokazaTenbHBIC HCEpPAaBCHCTBA C ITapaMCTpaMu
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[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

=
o

Jlorapudmuueckue ypaBHEHHs C TapaMeTpaMu

-
-

.HOl“apI/I(I)MI/I‘{eCKI/Ie HCEpPaBCHCTBA C ITapaMEeTpaM

=
N

Jlorapugmuyeckie CUCTEMBI ¢ ITapaMeTpamu

=
w

TpuroHomeTpruyeckue ypaBHEHHUs ¢ IapaMeTpaMu

[EEN
SN

TpuroHomeTpruyeckue HepaBEHCTBA € TapaMeTpaMu

=
ol

TpI/IF OHOMCTPUUCCKHUEC CUCTCMBI C IMTapaMCTpaMu




[EY
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Konmponvnas paboma Ne7no meme «3adauu ¢ napamempamuy

IMoBTOpeEHue, 06001IeHHE, CHCTEMATH3ALMA 3HAHUIT - 16 yacoB
1 ApudmeTrdecKkne orneparuy ¢ 1eHCTBUTEIbHBIMU YHCIaMH
2 Pemenue qpoOHO-palilnOHANBHBIX YPaBHEHUI
3 DneMeHTapHOe HCCIeI0BaHNe U TpaduKu YHKIMN
4 [Ipeobpa3oBaHUs YUCTOBBIX BRIPAKEHUH, COACPKAIINX CTEIIEHN U KOPHU
) Pemenne nppanoOHaIbHbIX YPaBHEHUN
6 OCHOBHBIE METO/IbI PEIICHUS TTOKA3aTEIbHBIX YPABHEHHM
7 Pemenue norapudmuyeckux ypaBHEHHM
8 [IpeoOpazoBanye TPUTOHOMETPUUECKUX BBIPAKEHUIN
9 Pemenyie TpUroHOMETPUYECKUX YPABHEHHIA
10 OT00p KOpHEH TPUTOHOMETPHUIECKUX YPaBHEHHUH
11 Brrurcnenmne mpou3BOIHBIX dJIEMEHTAPHBIX PYHKITUH
12 [IpumeHeHne TpOU3BOTHON K UCCIIEAOBAHUIO (PYHKIIUN
13 [IpuMeneHnue nHTErpasa aisd HaXOXKJISCHUS TUIOIAIeH MITOCKUX PUTYp
14 Ilpomesccymounasa ammecmayus. Hmozoeas konmponavhasn pavooma (Ne8)
15 AHanus pe3ynbTaToB KOHTPOJIBHOU PabOTHI
16 Cucremaru3anus 3HaHUH

Pe3zepB — 10 yacoB




