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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayaja MaTeMaTHYEeCKOTO aHAIWM3a» SIBISICTCS OJHUM H3 HamOoJiee 3HAUYMMBIX B
porpamMMme CTapIIel IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HHCTPYMEHTAIBHYIO 0a3y uis
W3YYCHUS BCEX €CTECTBCHHOHAYYHBIX KYpCOB, a C APYrodl CTOPOHBI, (POPMUPYET JIOTHIESCKOE U a0CTPAKTHOE
MBIIIJICHUE YYAIIMXCsSd HAa ypOBHE, HEOOXOTUMOM JUIsi OCBOCHHS MH(DOpPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH,
CIIOBECHOCTH W JIPYTMX IUCHHMIUIMH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast POPMYTHUPYET CBOM JIOCTHKCHHS B MaTeMaTH4Ieckor hopme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISl YCHEIIHOTO OBJIAJICHHS
3aKOHaMH (DH3WKW, XUMUHU, OWOJIOTWH, TIOHUMAHHUS OCHOBHBIX TCHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX H KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIL30BaTh UX IS JalbHEHIIIEro 00pa3oBaHUs U B MOBCEAHEBHON JXKU3HH. B TOXke
BpeMsi OBJIQJICHUE aOCTPAKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU aireOpbl M MaTeMaTHYeCKOTo
aHaJlM3a pa3BHBACT YMCHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
VTBEPXKJCHHUSI C TOMONIBI0 WHAYKIMA ¥ PACCyKJaTh JCIYKTUBHO, WCIOJb30BaTh 00O0OmeHHE |
KOHKPETHU3aIl1I0, abCTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEATUBHOE M KPUTUICCKOE MBIIILIICHHE.

B xone m3ydeHns kypca «AnreOpa W Havyajga MaTeMaTHYECKOTO aHAIM3a» YYalluecs MOJIyJaroT HOBBIM
OTIBIT PEIICHHS MPUKIAJIHBIX 3aJ1a4, CaMOCTOSATEIBHOTO MOCTPOCHUS MAaTEMaTHYCCKHX MOJICICH peallbHBIX
CUTYyallii, WHTEPIpPETAMH TIOJYYCHHBIX PEIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPHUPOJIC, HAYKE W HMCKYCCTBE, C BBIJAIOIIMMHUCS MATEMAaTHYCCKHMH OTKPBITUAMU U UX
aBTOPaMHU.

Kypc o0Omamaer 3HaYMTENBHBIM BOCIMTATEIBHBIM TOTCHIMAIOM, KOTOPBIA peaTu3yercs Kak depes
y4eOHBIH MaTepHuas, CoCOOCTBYIOMINI (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepe3 CHeruduxy
Y4eOHON JIesITeIbHOCTH, TPeOyIomed MpOJOJDKUTEIBHOW KOHIEHTPAIMH BHHMAHUS, CaMOCTOSTEILHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJTy4YEHHBIN pe3yibTarT.

B ocHoBe mMetonuku oOydeHus: anreOpe W HadaiaM MaTeMaTHYECKOTO aHAIM3a JISKUT JEeSITeIbHOCTHBIN
MIPUHIIATI OOYYCHUSI.

B crpykrype kypca «AnreOpa W Havajga MaTeMaTHYECKOTO aHAN3a» MOXKHO BBIICIHTH CIICIYIOIINE
COJIepKaTeIbHO-METOIMYECKUEe JIMHUU: «Yucna u BeUUCIeHUs», «DyHKIMH u rpadukm», «YpaBHEHHS WU
HepaBeHCTBa», «Hauama waremarnyeckoro aHaimsa», «MHOXecCTBa U JIOTHKa». Bce OCHOBHBIE
COJZICPKATEIHHO-METOIUYECKUE JIMHUM M3Y4YaroTCsS HA MPOTSDKEHUH JIBYX JIET OOydeHHsI B CTapliei MIKoJe,
€CTECTBEHHO JIOTOJIHSS JAPYT Apyra W TOCTEIICHHO HACHIIAsCh HOBBIMU TEMaMH W pasjeiaMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIH KypC SIBISIETCS HWHTETPATHBHBIM, ITOCKOJBbKY OOBEAMHSET B cebe
COJICpKaHNE HECKOJIbKUX MAaTEMAaTUYCCKUX TUCIHUILUIMH, TAKUX KaK ajareopa, TPUrOHOMETPHS, MaTeMaTHIeCKUN
aHaJM3, TEOpUsT MHOXECTB, MaTeMaTHuecKas JIorTuka u jap. [lo mMepe TOro, Kak ydamiuecsl OBJIaJIeBalOT BCE
0oJiee MIUPOKUM MATEMaTHYECKUM anmapaTtoM, y HUX IMOCIEI0BATEILHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMATHUECKYIH0 MOJICIb PEAIbHOW CUTYallMH, MPUMEHSATh 3HAHHS, TOJYYCHHBIC IPH
W3YYEHUH Kypca, JJIs PEIICHHS CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3a/avd, a 3aTeM
HMHTEPIPETHUPOBATH CBOM OTBET.

ConepkaTenpHO-MeTOqMUEeCKast JTUHUS «Yuclia ¥ BBIYUCICHUS» 3aBepliacT (OPMHPOBAHUEC HABBIKOB
UCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0O HaYaTO B OCHOBHOM ITKoJie. B crapiieit mrkone ocoboe
BHUMaHHE YyAenseTcs (OPMUPOBAHUIO HABBIKOB pPAIMOHAIBHBIX BBIUYMCICHUN, BKIIOYAIOMIMX B CeOs
WCIOJIb30BaHNE Pa3IMYHBIX (OPM 3amMUCH 4YHCTa, YMEHHE JelaTh MPUKHUAKY, BBITOIHATH MPHOMMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBHIE BBIPAXKEHMs, paboTaTh C MaTEeMaTHUYECKHUMU KOHCTAHTaMH. 3HAKOMBIE
y4aliuMcsT MHOJKECTBA HATypalbHBIX, LETbIX, PAIMOHATBHBIX M JIEWCTBUTEIBHBIX YHUCEN JOTOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCA CBONCTBEHHBIE €My
crerupuIecKue 3a/1a4y U ONepaluu: JelieHUue Haleso, OTIepUPOBaHNE OCTATKAMU Ha MHOKECTBE IEJIbIX YHCET;
0ocoOble CBOWCTBa palMOHANBHBIX W HPPAIMOHATBHBIX YHCEN, apu(METHUYECKHE OlNepalud, a TaKKe
W3BJICUEHHE KOPHS  HATypaJbHOW CTEIEHM Ha  MHOXKECTBE KOMIUICKCHBIX  4ywcen. braromaps
MOCJIEIOBATEIFHOMY PACHIUPEHUI0 KPYyra HCIOIb3yeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHsI U PEIICHUs] Pa3MYHbIX 3a1ad (popMupyercsl MpeacTaBIeHHE O €IWHCTBE MATEeMaTUKH Kak
HaykKu M e€ poJM B TOCTPOCHUH MOJENEeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCA 0000IIeHne Hu
KOHKpETHU3aIIUA.



JIuaus «YpaBHEHUSI U HEPABEHCTBA» peAIM3yeTCsl Ha NPOTSHKEHUH BCETO0 OOY4eHHUs B CTapIIEH IIKOJIE,
IIOCKOJIBKY B KaXKI0M paszene IIporpaMmel peaycMOTPEHO pelIeHUE COOTBETCTBYIOIIMUX 3ana4. B pesynbrare
yyalecs: OBJIaJEBalOT Pa3JIUYHbBIMU METOJAMU PEUICHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YpaBHEHUH, HEPABEHCTB U CHUCTEM, a TAKXKe 3a/1ad, COJCpKAIIUX
napameTpsl. [lomydyeHHbIE yMEHHUS MIMPOKO HMCIOJB3YIOTCS MpPH HCCIEAOBAHUHM (PYHKIHMHA € MOMOIIBIO
IIPOM3BOJIHOM, MpHU PELIEHUH NPUKIATHBIX 3aJady M 3a7ad Ha HAxOXKJEHHE HauOOJIbLIIMX U HAWMEHBIINX
3HayeHud ¢yHkuuu. [laHHas cojep)karenbHas JMHHUS BKIOYaeT B cels Takke (OpMHUpOBAHUE YMEHUH
BBIIIOJIHATH ~ pacu€Tel 1o  ¢opMmyinaMm, IpeoOpa3oBaHMsl  PalMOHAIBHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKMX BBIPAKCHUH, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTENeHH u Jiorapudmel. braromaps
U3YYEHHIO aJredpandyeckoro Mmarepuana MpPOMCXOJUT JaJbHEWIIee pPa3BUTHE AITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIIUXcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX pacCyXACHUH, paboThl ¢
CHUMBOJIBHBIMH (popMaMH, MPEACTaBIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npemiaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI /7Sl PEIIeHUs] IPAaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3a7ad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JUHUS «DyHKUMH U TpaduKU» TECHO NEpersieTaercs ¢ ApyruMu
JUHUAMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3aa€T MOCIEI0BATEILHOCTh U3y4eHHUs MaTepuaia. M3ydenune
CTENIEHHOM, MM0Ka3aTeIbHOMU, JJOrapu(pMHUUECKON U TPUTOHOMETPUUECKUX (PYHKLIMN, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN N7 pelleHus 3ajady U3 JAPYruX Y4eOHBIX NMPEAMETOB U PealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pEelIeHHEM ypaBHEHHUH U HepaBeHCTB. [Ipu 3ToM Oosbinoe
BHUMaHUE ynensiercss (OpMHpPOBAHUIO YMEHHUS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJTMYMHAMHU, HCCIIEI0BATh MOJIyYeHHbIe (YHKIIMHU, CTPOUTh UX rpaduku. Marepuan 3Toil coaepkaTeabHOU
JIMHUM HaIleJIeH Ha pa3BUTHE YMEHHUHM U HAaBBIKOB, MTO3BOJISIFOIIMX BbIPaXKaTh 3aBUCUMOCTH MEX]y BEIMUMHAMU
B pa3nu4HOM (hopme: aHATUTHYECKOM, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIEHHUS, CIIOCOOHOCTH K 00O0O0IIEHUIO M KOHKPETU3ALUH, NCII0Ib30BAHUIO AHAIOTUH.

ConepxarenpHas nuHus «Havama MareMaTH4ecKOro aHalin3a» IO3BOJIAET CYIIECTBEHHO DPACIIUPUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJBHUKAM, TaK KaK y HHUX HOSBIISCTCA
BO3MOKHOCTh CTPOUTH T'PapUKH CIOKHBIX (PYHKLHH, ONPENesATh UX HauOOJIbIINE U HAUMEHbIINE 3HAYECHHUS,
BBIUUCIIATh IUIOIAAM (GUIYp M OOBEMBI TeJd, HAXOAWUTh CKOPOCTM M YCKOpeHHus npoieccoB. JlanHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTH IOCTPOCHHMS MATEMAaTUYECKHMX MOJEIECH pealbHBIX
CUTyallMl, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIEHUWE B NPHUKIAOHBIX, B TOM 4YHCIE COLHUAIBHO-
HSKOHOMHYECKHUX, 33aJadax. 3HAKOMCTBO C OCHOBaMHM MAaTeMaTHYECKOIO0 aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOIO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKH B HAayKe, TEXHUKE M HCKYCCTBE. Y4UallMecs Y3HAOT O BbIIAIOIIUXCSA
pe3yibTarax, HOJy4YEeHHBIX B XO/J€ pa3BUTHsI MaTEMAaTUKU KaK HAyKd, U 00 UX aBTOpax.

ConeprxaTenpHO-MeTOAUYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHOKECTB U MaTE€MaTHYECKOM JIOTUKU. TeOpeTUKO-MHOKECTBEHHBIE NMPEACTABICHUS IPOHU3BIBAIOT BECH KYPC
IIKOJBPHOM MaTeMaTHUKU W Npe[araloT Hauboyiee yHUBEPCAIbHBIM S3bIK, OOBEAMHSIOUINI BCe pasfesbl
MaTEMaTUKU U €€ NPUIIOKEHUHN, OHU CBA3BIBAIOT PA3HbIE MAaTEMaTUYECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MO>KHOCTB LIKOJIBHUKY IIOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. /[pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT NpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMH M CIEIOBaHHE
ONpEACIEHHBIM IIPABUJIaM IOCTPOEHMS JOKAa3aTENIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MAaTEMaTU4ECKOW JIOTUKU
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS yJallluXcs, MMO3BOJIIET UM CTPOUTh CBOM PACCYXJCHMS Ha
OCHOBE JIOTMYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT OCHOBBI MaTE€MaTHYeCKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOJeeH
peanbHBIX CHUTYyalluii, UCCIENOBaHMSA 3THX MoJieNell ¢ MOMOIIBIO ammapara ajreOpbl U MaTeMaTHYecKOTro
aHaJIM3a, WHTEPIPETALMM IOJyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHus BIUIETEHBI B KaXIbIH M3 pa3feiioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepuaj Kypca HIMPOKO MCIIOJIB3YETCS Ul PELIEeHUs NPUKIaAHbIX 3a1ad. [1pu
pelIeHNH peaJIbHbIX MPAKTUYECKUX 3a/ad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHUE HaXOJIHTh
3aKOHOMEPHOCTH, a0CTparupoBaThbcs, MCIOJIb30BaTh AHAJIOTHIO, 0000IIAaTh U KOHKPETHU3UPOBATh MpOoOIeMy.
JleaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337]a4 OPraHU3yeTCsl B Ipollecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyebnomy miany B 10 —I11 xmaccax wu3ywaercss y4eOHBIH Kypc «AnreOpa M Havaia
MaTeMaTHYeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIONIIe OCHOBHBIE pa3eibl coaepkanus: «Uucna
Y BBIUUCIICHUS», «YpaBHEHHS U HepaBeHCTBay, «DyHkmu u rpadpukny, «Havyama MareMaTHUECKOTO aHAIN3ay,
«MHOKeCTBa U JIOTHKa.

B Yuebnom miane Ha u3y4eHHE YrayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEICIO B TEYCHUE KAXKIOTO ToJ1a 00ydeHHsI, BCETO 3a
1Ba roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA YYEBHOI'O IIPEIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOT' O AHAJIN3A»

OcBoenune yueOHOTO npeameTa «Anredpa U Havajga MaTEMaTHYECKOTO aHaIu3a» JOJDKHO 00eCrednBaTh
JOCTHKEHHE Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHs CIEAYIOIIMX JIMYHOCTHBIX, METAlpEIMETHBIX H
MIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pPe3yNbTaThl OCBOEHUS MpOrpaMmMbl yueOHOTo npeamera «MaremaTnka» XxapakTepu3yrTcCs:

['paxkaHCKO€ BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMM 00YyYaroIerocss Kak aKTUBHOIO M OTBETCTBEHHOT'O WJieHa
poccuiickoro oOmiecTBa, MNPEACTaBIEHWEM O MaTeMaTUYeCKMX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IUUHbIX
CTPYKTYp, SBJIEHUH, TMpoLedyp TpaxJaHCKOro obmiectBa (BBIOOPBI, OMPOCHI M Wp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COIMATBLHBIMA HHCTUTYTAMH B COOTBETCTBHH C X (DYHKIHMSIMHU ¥ Ha3HAUCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON IPaKIAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
pOCCHUIICKOH MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHMEM K JOCTHKEHHUSIM POCCHUMCKMX MaTeMaTUKOB U
POCCHIICKOM MaTEMaTHYE€CKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3TUX JOCTHXKEHUU B APYrUX HayKaX, TEXHOJIOTHSX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa; cHOpMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMS, STUYECKOIO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HayKu H
JeSITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYUBOTO OYIYIIEro.

DCTeTU4eCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIIOUasi 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/la4, pEIIeHUN, PacCYKICHHI; BOCHPUMMYHMBOCTBIO K MaTEMaTHUYECKUM aclleKTaM pa3jM4YHbIX BHUIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTUYeCKHe 3HAHHUS B HHTEpecax 3J0pOBOTO U
6e3omacHoro oOpa3a >KM3HHM, OTBETCTBEHHOTO OTHOIICHHMS K CBOEMY 3I0pPOBBIO (30pOBOE MUTAHHE,
cOaaHCHUpPOBAaHHBIM pEKUM 3aHATHM U OTHAbIXa, perysapHas Qu3uyeckas AaKTUBHOCTH); (HUIUYECKOTO
COBEPIICHCTBOBAHUS MPH 3aHATHIX CIOPTUBHO-03/I0POBUTEILHON JIESTEIBHOCTBIO.

TpynoBoe Bocninranue:

TOTOBHOCTBIO K TpYAY, OCO3HAHHEM IEHHOCTH TPYAOIIOOUS; HMHTEPECOM K pa3IMuyHbIM chepam
npodeccuoHaNbHON eATEeNbHOCTH, CBS3aHHBIM C MAaTEMaTHUKON M €€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BeIOOp OymyIieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIaHbI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa30BaHHI0O M €aMOOOpa30BaHHWIO Ha TMPOTSDKEHUU BCEW KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a7a4 MaTeMaTHYECKON HAIIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHHEM BIUSHUS COIUATBHO-DPKOHOMUYECKHIX
IPOIECCOB HAa COCTOSHME NPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHMEM TIJ00aJbHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJIeM; OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU s pelleHus 3aaad B
obnacTu OKpyXaromiel cpespl, IIAHHPOBAHUS TOCTYIIKOB W OIEHKHM HMX BO3MOXHBIX TOCIEACTBUN IS
OKpYKaroLEenl Cpeibl.

LIeHHOCTH HayYHOTO O3HAHUS:

Cc(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H




OOIIECTBEHHON MPAKTUKK, TTOHMMaHWEM MAaTeMaTH4eCKOW HayKd Kak chepbl 4eTOoBEYECKOW AeSTeIbHOCTH,
3TamoB €€ pPa3BUTHS W 3HAYMMOCTU JUIS PAa3BUTHUS I[MBHIM3AIMU, OBIAJCHUEM SI3BIKOM MATEMaTUKUA H
MaTEeMaTHYeCKOW KyIbTYpOH KaK CPEJICTBOM TO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO W
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh HHIUBUIYATIHHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NporpamMMbl  yueOHoro mpeamera «MaremaTruka
XapaKTePU3YIOTCS  OBJAJICHUEM  VHUBEPCANbHbIMU — HNOZHABAMENbHBIMU  OCliCNBUAMY,  VHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU O€LICEUAMU, YHUBEPCATbHbIMU PEYIAMUSHBIMU OCliCIEUAMU.

1) Vnueepcanvhvie nosnasamensusle oeiicmeus, obecneuusaiom Gopmuposanue 6a308bix KOZHUMUGHBIX
npoyeccos obyuarowuxcsi (0c6oeHue Memooo8 NO3HAHUSL OKPYICAOUe20 MUpa; NpUMeHeHue I0SUYecKuXx,
UCCe008aMeNbCKUX ONepayuil, yMenut pabomamo ¢ ungopmayuei).

ba3oBbie JIornyeckne AeMCTBHS:

® BEISBJISTH W XapaKTEPU30BaTh CYIISCTBEHHBIC NPH3HAKH MAaTEMaTHYECKHX OOBEKTOB, IOHSATHH,
OTHONIICHUA MEXJIy TMOHSATHUAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIUBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JUTsl 000OIICHUS U CPAaBHEHUS, KPUTEPUH TTPOBOAMMOTO aHAIH3A;

® BOCIPHHUMATh, (OPMYIHPOBATH U TIPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIHHBIC U OTPHUIIATEIIBHEIE,
¢IMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;

® BBIABJIATH MaTeMAaTHYSCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTUBOpEYHMs B (akrTax, JaHHBIX,
HAOJTIOJICHUSX U YTBEPXKACHUSX; TIpeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPECUHNI;

& JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHNEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITFOUCHUMH,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

® [POBOJUTH CAMOCTOSITEILHO JIOKA3aTeJbCTBA MATEMAaTHYCCKUX YTBEPXKACHHNA (TIpsAMBIE W OT
MPOTUBHOTO), BBICTPAMBATH APTYMCHTAIMIO, TPUBOJWTH TPUMEPHl W KOHTPIPHMEPHI; OOOCHOBBIBATH
cOOCTBEHHBIE CYXICHHS U BHIBObI;

e BBIOMpPATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIIUN C YIETOM CaMOCTOSITENILHO BBIJICJIIEHHBIX KPUTEPUEB).

ba3oBble HCcClIeI0BATENbCKHE ICHCTBUSL:

® UCIOJIb30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUN MHCTPYMEHT IMO3HaHUS; (OpMyIHpOBaTh BOMPOCHI,
¢bukcupymonye MNpoTUBOpeUne, NpodieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMUpOBaTh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIEIOBAHUE IO YCTAaHOBJICHUIO
0COOCHHOCTEI MaTeMaTu4ecKoro o0bEeKTa, IBJICHHUS, MPOIiecca, BBIIBICHUIO 3aBUCUMOCTEH MeX Iy 00beKTaMu,
SIBJICHUSIMHU, TIPOIIECCAMH;

® CaMOCTOSITENIbHO (POpMYyIUpPOBAaTh 0000IIEHNUS U BBIBOJIBI MO pe3yabTaTaM MPOBEACHHOTO HAOIIOICHUS,
UCCIIeIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 0000IIEHUII;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEATOJIOKEHHS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

PaboTa ¢ nndbopmanmei:

® BBIABJIATH AePUIUTHI HHOOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa HA BOMPOC U JUIS PELICHHS
3a/1a4u;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

® CTPYKTypUpOBaTh WH(MOPMALIMIO, TPEACTABIATh €€ B Ppa3iIuyHbIX (Qopmax, HLIIOCTPUPOBATH
rpaduyuecky;

® OIICHMBATh HAJEKHOCTH HHPOPMAIIMH MO0 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhbie KOMMYHUKAMUGHBIE OelicmBuUs, 06ecnequsarm chopmMupo8aHHOCMb COYUATbHBIX
HABbIKOG 0OYUAIOWUXCSL.

OOrenue:

® BOCIIPHHUMATh U (hOPMYITHPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSMH M IICJIIMU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X Oy
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUEHHBIN pe3yJIbTarT;

® B X0Jic OOCY)KJIEHHS 3aJaBaTh BOIPOCHI 1O CYHIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBbI, peliaeMoit
3aJa4yi, BBICKA3bIBaTh UJACH, HAIICJICHHBIC Ha IIOHUCK peH_IeHI/ISI; COITIOCTABJISITH CBOU CY)K,Z[CHI/ISI C Cy)KIIeHI/ISIMI/I



IpYyruX Y4YaCTHHKOB JHajiora, OOHapyKWBaTh pa3IUude U CXOJCTBO MO3MIMK; B KOPPEKTHOH Qopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® IIPEJICTaBIISITh PE3YJIbTAaThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEI0OBaHUS, IPOEKTA; CAMOCTOSTENILHO
BBIOMpPATh (hOpMAaT BBICTYIUICHHUS C YUETOM 33J]a4 MPE3eHTAIlH U 0COOCHHOCTEW ayAUuTOPUH.

CoTpyIHHYECTBO:

® [JOHMMAaTh U MHCIIOJIb30BATh NMPEUMYILECTBA KOMAaHJHONW M WHAMBUAYAJBbHON pabOThl IpPHU pPELICHUU
y4eOHBIX 3a/la4; NPUHUMATh IEJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTs BUAB padoT, JTOTOBapUBAThCs, OOCY)KIAaTh MPOIECC M pe3ynbTaT paboThl; 0000maTh
MHEHHS HECKOJILKHX JTIOJCH;

® Yy4acTBOBAaTh B IPYNIIOBEIX opMax paboTsl (00CYykaeH!Us, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD) H
T.I1.); BBIMOJHATH CBOK 4YacTb pabOThl U KOOPAWHUPOBATh CBOM JAEUCTBUSA C APYTUMHU YJIEHAMU KOMAaHJbL;
OLICHMBATh KauecTBO CBOETO BKJIaja B OOIIMH MPOIYKT MO KPUTEPUSM, CHOPMYIHPOBAHHBIM Y4aCTHUKAMHM
B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pezynsamusnvle oeiicmeusi, obecneuusaiom Gopmuposaniie CMolCl08bIX YCMAHOBOK

U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIAThH IUIAH, aJTOPUTM PENICHUS 3aJadd, BBIOMPATH CIOCOO pemieHHsl ¢ YIETOM HMEIONIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HHMOpMaLIUU.

CaMOKOHTPOIIb:

® BJIQJICTh HAaBBIKAMHU ITO3HABATEIIBHONH pe(IeKCHH KaKk OCO3HAaHWS COBEPIIACMBIX JCUCTBHA U
MBICITUTENBHBIX TPOIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS TIpoIiecca 1
pe3ynbTaTa peleHnuss MaTeMaTHIeCKOH 3a1a4u;

® MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH IPH PEIICHUHU 3aJa4d, BHOCUTh KOPPEKTHUBHI B
NESTETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIECHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHHWBATh COOTBETCTBHE peE3yJIbTaTa IEIH W YCIOBHUSAM, OOBSICHATH MPUYMHBI JTOCTHXKCHHS WIIH
HEJIOCTH)KEHHS PE3yIbTAaTOB JEATEILHOCTH, HAXOIUTh OITMOKY, TaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaacce
Yucia 1 BLIYACTICHUA

e (CB00OJHO ONEpUPOBATH MOHATHSIMH: PallMOHAILHOE YHUCIIO, OECKOHEYHas NepuoauyecKkas Ipoob,
MPOLIEHTBI; UPPALMOHAIBHOE YUCIO; MHOXKECTBA PALMOHANBHBIX W JIEUCTBUTENIBHBIX YHCEI; MOJYJIb
JNEHUCTBUTEILHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELISHUs MPUKIATHBIX 3a7ad U3 PAa3IMYHBIX OTpaciield 3HaHUU U
pEATBHOM KU3HMU.

o [Ipumensate npubMMKEHHBIC BBIYMCICHUS, MpaBWJIa OKPYIJICHHsS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

e (CB000OAHO omepupoBaTh IMOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM; MCIOIb30BaTh IMOAXOSIIYIO

(dbopMy 3amCcH IEHCTBUTENBHBIX YHCET A PEIISHHS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYPAIbHOU CTETICHH.

CB0OOTHO OTIEPUPOBATH MOHATHEM: CTENIEHB C PAIIOHALHBIM ITOKa3aTeIeM.

CB0OOTHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(M UKCIIA; JECITUUHBIE U HATypallbHbIE TOTapU(MBI.

CB0OOTHO OTIEPUPOBATH MOHATHAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa.

OnepupoBaTh NOHIATUSAMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YUCIOBOr0 apryMeHTa.

YpaBHeHHS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATHIMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U YPAaBHEHUA-CIIEICTBYS; PABHOCUJIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3IWYHBIE METOJAbl PELICHUS PALMOHAIBHBIX U JPOOHO-pAllMOHAIBHBIX YpPaBHEHUH;
MNPUMCHATH MCTOJ MHTCPBAJIOB JIsI pCIICHUSA HCPABCHCTB.



CB00OHO OmMEpUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM INEepeMEHHOW; MHOTOWIEH C LEIbIMH
KO3 pUIMEeHTaMH, KOPHU MHOTOWIEHA; MPUMEHSThH JeJICHHEe MHOTOYJICHAa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera i peuieHus 3agad.

CB00OHO oOmEpHpPOBaTh NOHATHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHHUH, MAaTpULa, ONPEACIHTENb
MaTpulbl 2 X2 M €ro reoMETpPUYECKHIl CMBICI; MCIOJIb30BaTh CBOMCTBA ONpEAENUTeNs 2 X 2 Jyid
BBIYMCIICHUS €r0 3HAUYEHUs, IPUMEHSATh ONPEACIUTENN Ul PElICHNs CUCTEMBI JIMHEHHBIX YpaBHEHMUI;
MOJIENIUPOBATh pEajbHbIE CUTYallMd C IOMOILBIO CHUCTEMbl JIMHEMHBIX YpaBHEHUM, HCCIIEIOBaTh
IIOCTPOCHHbIE MOJEIM C IOMOLIBI0 MaTpULl U ONpEAeNuTeNeH, HHTEPIPETUPOBATh MOJYYEHHBIN
pe3yibTar.

Hcnonp30BaTh CBOWCTBA JIEHCTBUN C KOPHIMU IS TPEOOpa30BaHUS BBIP AKCHUH.

BoinosiHATe 1peoOpa3oBaHMs YHUCIOBBIX BBIPAXEHUH, COAEpXKAIIUX CTENEHH C palUOHAJIbHBIM
IIOKa3aTeseM.

Hcnonb3oBath cBOMCTBA IOrapupMOB JUIsl TpeoOpa3oBaHusl JOTapUPMUUECKUX BbIPAKEHHH.

CBOOOJTHO omepupoBaTh MOHATUAMU: HppalOHaIbHbIE, IIOKa3aTedbHble M Jorapudmuyeckue
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TTOMOIIbIO PABHOCUIIBHBIX MEPEX00B WU OCYLIECTBIISIS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUYECKHUX
BBIPAKEHUII.

CBOOOJTHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, NPHUMEHSTh HEO0OXOIUMBbIe
(bopMyIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUH.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anredpbl, COCTABISATH BBIPAKEHUS, YpaBHEHMS,
HEpaBEHCTBA 0 YCJIOBHIO 3aJaud, MCCIEN0BATh MOCTPOECHHBIE MOJENIU C MCIOJIb30BAaHMEM ammapaTa
anreopsl.

DOyHKUUM U rpaduKu

CBoOOHO oOmEepupoBaTh MOHATHAMHU: (DYHKIHS, CHMOCOOBI 3amaHus (PYHKIMH; B3aUMHO OOpaTHBIC
byaKMKA, Kommo3uius (QyHKIMHA;, rpaduk (YHKIWMUA, BBIMOJIHATH AJIEMEHTapHBIE MPeoOpa3oBaHUs
rpaguKoB PyHKITHIA.

CB00OOHO ONEpPHPOBATH MOHITUSAMU: 00IACTh OTPEACTICHUS W MHOXECTBO 3HAYCHUH (DYHKIWHU, HYJIH
(GYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CB00OOJHO OIEpHpPOBATh MOHATUSAMU: YETHBIE M HEYETHBIC (DYHKIMH, NEPHOAMYECKHE (YHKIUH,
MPOMEXYTKA MOHOTOHHOCTH ()YHKIIMM, MaKCHMyMbl W MUHHMYMbI (QYHKIUH, HauOOJbIIee |
HaMMCHbIIIee 3HaYCHNE (DYHKIIUN Ha IPOMEKYTKE.

CB00OOJHO OTIEpUPOBATH TIOHATHSIMH: CTEIICHHAass (YHKIUS C HATYPAIbHBIM U IIEJBIM IOKa3aTelieM,
rpadMK CTENICHHOW (YHKIIUHU C HATYPaJIbHBIM U LENbIM T0Ka3aTeseM; rpaduk KOpHs N-0¥ CTEIEeHU Kak
(byHKIIMU 00OpaTHOM CTETIEHH C HATypaJIbHBIM MOKa3aTesIeM.

OnepupoBaTh MOHATUSMH: JIMHEWHAs, KBaJpaTU4Has M JPOOHO-TMHEWHas (QYHKIMH, BBIMOJIHAThH
AIIEMEHTAPHOE MCCIICIOBAHNUE M TOCTPOCHHUE UX TPAPHKOB.

CB00OIHO OmEpUpoOBaTh MOHATUSMU: TOKa3aTelbHas U JorapudMuyeckas (yHKIUU, UX CBOWCTBA H
rpadMKu; UCIIOJIb30BaTh UX I'PpadUKH ISl PEIICHUS YPaBHEHUIA.

CB0OOOJHO  ONEpHpPOBATh  TOHATHSAMH:  TPUTOHOMETPHUYECKAss  OKPY)KHOCTb,  OIpPEICIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBatk rpaduku GyHKIUN A UCCIEAOBaHUS MPOIIECCOB U 3aBUCUMOCTEN MPHU PEIICHUH 33/1a4
U3 JIpYTUX Y4eOHBIX MPEAMETOB W peallbHOM JKU3HU; BBIpaXaTh (OpMyIamMu 3aBUCUMOCTH MEXIY
BETTUYMHAMHU.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A

CB000OHO OmNEpUpPOBATH MOHATUSAMH: apudMeTHYecKas U TeoMeTpHYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBaroIasi reoMeTpu4ecKasl MporpeccHst; JIMHEHHBIN U SKCIIOHEHIIMABbHBIA pocT, popMysa CI0KHBIX
MPOIIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.

Vcnonp30BaTh MpOrpeccuu Ui peleHHsl pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.

CB000HO ONEpPHPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/laHUs MOCJIE0BATEIbHOCTEH,
MOHOTOHHBIE ¥ OTpPaHUYEHHBIE  IOCIEAOBATEIBHOCTH; TOHUMAaTh  OCHOBBI  3apOKICHUS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

CB000OHO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMU; TOYKM paszpbiBa rpaduka (QyHKIHNH;
aCUMIITOTHI rpaduka GyHKIUH.



CBoOoHO omepupoBaTh MOHATHEM: (YHKLHWS, HEMpepblBHAs Ha OTpe3Ke; IPUMEHSTH CBOMCTBA
HENpPEepbIBHBIX (DYHKUIMN JJIS peIIeHus 3a1a4.

CB00601HO OTIEpUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHBIE (DYHKIINHU, KacaTeabHast K rpaduky
byHKIMH.

Bbraucnare mpou3BOJHBIE CYMMBI, IPOM3BEACHUS, YaCTHOTO M KOMIO3WLMUH IBYX (YHKUHWH; 3HATH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIUI.

Hcnonp30BaTh TEOMETPHUECKUH U (PU3UUECKUI CMBICI TIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHo:xecTBa M JIOTHKA

CB00601HO OTIEpUPOBATh MOHATUSMH: MHOYKECTBO, ONIEPAIIH HA/I MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONUCaHHs PEeabHbIX MPOLIECCOB U SBJICHU,
IIPY pelIeHNH 3aJa4 U3 IPYruxX y4eOHbIX IPEIMETOB.

CB0OOOJTHO oOmepupoBaTh MOHATHUAMU: OIpENEIeHHe, TeopeMa, ypaBHEHHE-CIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIILHBIE YPABHEHHS U HEPABEHCTBA.

11 kiaace
‘Incna M BBIYUCJICHUSA

CB000OHO OTIEpUPOBATH MOHATHAMU: HATYpAIbHOE U IEJI0€ YHCIIO, MHOXKECTBA HATYypPAIbHBIX M LIEJBIX
YHUCeNl; UCIOJb30BaTh NMpu3Haku Aenumocty uenbix uucen, HOJ m HOK naTypanbHbIX yucen mist
pelIeHus 3a/1a4, IPUMEHSTh alropuT™ EBKinaa.

CB00O0OHO OMIEpUpPOBATH TIOHATHEM OCTATKa MO MOJYJIIO; 3aMMCHIBaTh HATYPAJIbHBIC YHCIIA B PA3TUIHBIX
MO3UITHOHHBIX CUCTEMAX CUHCIICHHUS.

CB0o0OOHO oOmMepuUpoBaTh TMOHATHUSAMH: KOMIJIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCET,
MPEACTABIATh KOMIUIEKCHBIE YHCIIa B alreOpanmdecko W TPUTOHOMETPUYECKOW (opMe, BBITIOIHATH
aprudMeTHUYECKUE OTEepaIlii C HUIMHU U M300pakaTh Ha KOOPJIMHATHOM TIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA

CBoOOIHO omepupoBaTh MOHATUAMU: HppalloOHalbHbIE, IOKa3aTeJdbHble U Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh X PELICHUS C TIOMOIIbIO PABHOCUIILHBIX MEPEXO0B.

OcyiecTBIATh 0TOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS.

CBoOOIHO oOmepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(GbopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBOOOIHO omepupoBaTh MOHATUSIMH: CHUCTEMa M COBOKYINHOCTh YpPaBHEHHUH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMbI-CJIEJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIBHBIX, TOKA3aTENIbHBIX U JIOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pematp pannoHanbHble, HppallMOHANIBHBIE, TOKA3aTEIbHbIE, JIOTApU(MUUYECKIE U TPUTOHOMETPHYECKHE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIe MOTYIIU U MapaMeTpPhl.

[IpumensaTs rpaduueckue METOAbI Ul pEHICeHHWs YpaBHEHUH W HEPaBEHCTB, a Takke 3agad C
rnapaMmeTpamu.

MonenupoBaTh peajbHbIE CHUTyalldd Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKEHUS, YPaBHEHMUS,
HEpPAaBEHCTBA W HX CHUCTEMBbl MO YCJIOBHIO 33Jayd, HCCIEN0BaTh IOCTPOCHHBIE MOJETH C
MCII0JIb30BaHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYEHHBIH PE3yabTaT.

DyHKUUH U TPaUKU

Ctpouth Tpapuky KOMHO3ULUHM (YHKIHMHA C MOMOIIBIO 3JIEMEHTAapHOTO HCCIEIOBaHUS M CBOMWCTB
KOMIO3ULIUH IBYX (QYHKIUIL.

CtpouTth reomeTpudeckue o0pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOH MJIOCKOCTH.

CB00601HO OnIEpUPOBATh MOHATUAMU: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHH.

[TpuMeHsATh QYHKIMU U1 MOJECTUPOBAHUS U UCCIIEI0OBAHMS PeaIbHbBIX MIPOIIECCOB.

Hayana MmaTeMaTH4eCKOI0 aHAJINA3A

Hcnonb30BaTh TPOU3BOHYIO ISl MCCIIEOBaHUS (PYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIlIee 3HaueHUs (PyHKIIMU HEeNMpPEepbIBHON Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJHYIO Ul HAXOXKJEHHsI HAWJIYYIIEro PElIeHHs B MPUKIAJHBIX, B TOM YHUCIE
COLIMAIBHO-9KOHOMHUYECKHUX, 3a7a4ax, JUIl ONpeIeseHUs CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJaHHOTO
(bopmynoit mim rpagukom.



e (CBo0oaHO oOmepUpOBaTh MOHATUAMHU: TIEPBOOOpa3Hasi, OINpPENCNEHHBIA MHTErpajl; HaXOAUTh
nepBooOpa3Hble AIEMEHTAPHBIX (DYHKINN M BBIYUCIATH HHTErpal o ¢popmyne Herorona—Jleitbnuna.

e HaxoauTh miuomany miockux Guryp u 00bEMBI T ¢ TOMOIIBIO HHTErpaa.

e lmerp nmpexacTaBieHHE O ~MATEMaTHYEeCKOM  MOJCIMPOBAHMM HAa  TPUMEPE  COCTABIICHHS
middepeHnnanbHbIX ypaBHEHUH.

e Pemare npukianHeie 3a7ayd, B TOM YHCIE COIMAIBHO-PKOHOMHUYECKOTO M (PU3UYECKOTO XapakTepa,
CpPEICTBAMHU MATEMAaTHYECKOTO aHAJIN3A.

COJAEPKAHUME YYEBHOI'O KYPCA (10O TOAAM OBYYEHMUA)

10 kaace
Yucsia 1 BBIYUCTEHUS

Panmonansubie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIE MTEPUOTUUECKHE
npo6u. [Ipumenenue aqpoOeit U MPOIEHTOB IS PEIICHUs IPUKIIAIHBIX 3374 U3 PA3IUYHBIX OTpaciel 3HaHUN U
peanbHOM JKU3HHU.

JleiictButenpHble yucia. PanuoHanbHBIE W HUppalMOHANIbHBIE 4yucia. ApudMeTHYecKue Omeparuu ¢
NENCTBUTENBHBIMU uncIaMu. Moayib TeHCTBUTEIHHOTO YUCHIa U €ro cBoicTBa. [IpubnmkEHHbBIC BEIUUCTICHNUS,
MpaBUJia OKPYTJICHUSI, PUKHUKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenem. bunom Hreiorona. Mcmonp3zoBanume mnoaxonsmeld (GOpMBbI 3amuch
JEHUCTBUTEIBLHBIX YHCEN ISl PEIICHHS IPAKTUISCKUX 3a/1a9 U MPECTABICHUS JTaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

Cremnenp ¢ palliOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIBLHBIM MIOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. [lecaTuaabie U HaTypaIbHBIC JIOTaApU(PMBI.

CHHYC, KOCHHYC, TaHI'€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHUCJIOBOI'O APryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxnectBa W ToOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb ypaBHEHHs. PaBHOCHIIbHbBIE
YpaBHEHUS U YpaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcHOBHBIE METOJIbI PEIICHUs 1IeNbIX U APOOHO-PAMOHANIBHBIX YPaBHEHUI M HEpaBEHCTB. MHOTOUJICHBI
OT OJHOM mepeMeHHOM. JleleHne MHOroujieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorousieHsl ¢
nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaumnonanbusie ypaBHeHHs. OCHOBHBIE METO/IbI PELIEHUSI UPPALIUOHATIBHBIX YPABHEHU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEUICHUS [T0KA3aTEIbHBIX YPAaBHEHUM.

[IpeoGpa3oBanue BhIpaKEHUH, COAEPIKALIUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUN.

OcHoBHble TpuroHoMmerpuueckue ¢Gopmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUYECKUX BBIPAKEHUH.
Penrenne TpUroHOMETpUYECKUX YPABHEHUM.

Pemrenne cucrem JMHEHHBIX ypaBHEHUW. Marpuua CUCTEMBbl JIMHEHHBIX ypaBHEHUW. OnpeneinuTelb
MaTpulbl 2X2, €ro TreoOMETPUYECKHMH CMBICI M CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHWs, IPUMEHEHUE
ONpEeNeaUTeNs Ul PELIECHUs CUCTEMBbl JIMHEWHBIX ypaBHEHHMU. PermieHue nmpukiagHbIX 3a7ad ¢ MOMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHEeHU. MccneqoBanue NOCTPOEHHOM MO C IOMOLIBIO MAaTPUIL U ONPEICTUTENICH.

[TocTpoeHne MaremMaTHUeCKMX MOJENEW peallbHOM CUTYalluM C IMOMOILIBI0 YPAaBHEHUN W HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHUIO MAaTEeMaTHYECKUX 3a/a4 W 3a/1a4 U3 Pa3NUYHbIX 00IacTeid
HayKHU U peaIbHOW KU3HH.

DyHKUMH U TPaPuUKU

@OyHKIMA, criocoObl 3aaHus GyHKIMKU. B3anmuo obpatHble yHkiuu. Komnosunus ¢yskuuil. ['papuk
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus IpadUKoB (QyHKIIHUH.

O6nacte ompeneneHus © MHOXECTBO 3HaueHW ¢yHkuuu. Hymu ¢yakoum. IIpomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THbIe QyHKIMU. [lepuonndeckue GyHKuU. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcumMymbpl W MUHUMYMBI (yHKIMU. HauOonbliee u HauMeHbIlee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4YHasi U APOOHO-THHEHHAs (YHKIHMU. DIEMEHTapHOE HCCIEIOBAHUE U TOCTPOCHHE
UX IrpauKOB.



CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IeNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOPHSA N-0if CTeTeHu KaK (GYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKA3aTEeJIEeM.

[TokazatenpHast W norapudmMudeckass (QyHKIHH, UX CBoWcTBa M rpaduku. Mcmonb3oBanue rpadukoB
GyHKUIUH U1 pereHus] ypaBHEHHA.

Tpuronomerpuyeckass OKpY)KHOCTb, OIpEICIICHHE TPUTOHOMETPUYECKHX (YHKIMH  YUCIOBOTO
apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MPOLECCax U SIBICHUAX. [ pa@uKu peanbHbIX 3aBUCUMOCTEH.
Hayana maTeMaTH4ecKOro aHajmsa

[locnenoBarenpHOCTH, CHOCOOBI 3aJaHus NOCIEA0BAaTEIbHOCTEH. MeTol MaTeMaTUYeCKON WHIYKIUH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEI0BATENLHOCTH. VICTOpHsS BO3SHUKHOBEHMSI MAaTeMAaTUYECKOro aHalln3a
KaK aHajn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMeTpuyeckas mporpeccud. beckoHeyHO yObIBaroIias TeoMeTpHUYecKas
mporpeccusi. CymMma  OeCKOHEYHO  yOBIBaloOmIEed  TeoMeTpuyeckod  mporpeccuu.  JIuHelHBIN U
SKCHMOHEHIMANBHBIM pocT. Yuciao e. PopMyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHHE MNPOrpeccHH JUis
pelIeHrs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIMM U UX cBoWcTBa. Touku pas3pbiBa. AcUMNTOTHI rpaduxoB (yHknuii. CBoiicTBa
(GyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJlOB Ui pElIeHUs HepaBeHCTB. lIpumeHeHHe CBONCTB
HEeNpephIBHBIX (PYHKIUHN AJIs peleHus 3a1au.

[lepBas u BTOpas mpousBojaHble (QyHKUMU. OnpeneneHue, reoMETpUYECKUd U (PU3NYECKUI CMBICI
MIPOM3BOJIHON. YpaBHEHHE KacaTelbHON K rpaduKy QyHKIIHH.

[IpousBoHbie 3neMeHTapHbIX QyHKIUN. [Ipon3BoIHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIINU
GyHKIMH.

MHokecTBa M JIOTHKA

MHO3K€eCTBO, Onepallii HaJl MHOXKECTBAaMH M UX cBoiicTBa. Jluarpammel Dinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIIapara JUlsl ONACAaHUS PEAIbHBIX IIPOLECCOB W SIBICHUM, IIPU PELICHNN 3a/1a4
U3 Ipyrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MaTEeMaTH4YECKOTO OO0ObBEKTa, CIEACTBUE, JI0Ka3aTeNbCTBO,
PaBHOCHJIBHBIC YPABHEHUS.

11 kaacce

Yucia 1 BBIYUCICHUSA

Harypansubie u uenvie yucna. Ilpumenenne npusHakoB aenumoctd uenbsix uucesn, HOJ u HOK,
OCTaTKOB IO MOJYJI0, anroputMa EBknnia s peleHus 3a1a4 B LeJIbIX YUCIIax.

KommnekcHeie yncna. AnreOpanyeckass 1 TPUTOHOMETpUUecKass (OpMBbI 3alMucH KOMIUIEKCHOTO 4YHCIIa.
Apudmernyeckue oOmnepalud C KOMIUIEKCHBIMM uuciaMH. M300pakeHue KOMIUIEKCHBIX YHCEeNl Ha
KOOpJAMHATHOW 1ockocTu. dopmyna MyaBpa. KopHu N-oif creneHn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN JUTsl pelieHus (PU3NUeCKuX U FreOMETPHUUECKUX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUN M HEPaBEHCTB. PaBHOCHIIbBHBIE CHUCTEMbI M CHCTEMbI-CIIEJICTBUSL.
PaBHOCHIIBHBIE HEPaBEHCTBA.

OT16op KOpHEW TPUTOHOMETPUYECKHX YPAaBHEHHMH C IMOMOUIBI0 TPUTOHOMETPHUECKON OKPYKHOCTH.
Peurenne TpuroHoMeTprUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CUCTEM M COBOKYMHOCTEH palMOHAIbHBIX, HWPPALHOHAIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTH4eCKUX 3a7ad U 3aJad H3
pa3IMYHBIX 00JaCTe HAYKH U PEAIbHOM JKU3HH, HHTEPIIPETALIUS MTOTyYEHHBIX Pe3yIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommnosunuu ¢yHkumii. ['eomerpudeckre o0pas3bl ypaBHEHUN M HEPABEHCTB HA KOOPAWHATHOU
MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'padmyeckne MeToAbl pelIeHUs YpaBHEHHMH U HepaBeHCTB. | padudeckue MeTOAbI pelleHus 3aiad ¢
rnapameTpamu.



Wcnonb3oBanue rpadukoB QyHKOMNA JUIsI UCCIEAOBAHHS MPOIECCOB W 3aBHCUMOCTEH, KOTOPBIC
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaIbHOMN JKU3HHU.
Havyana maTeMaTH4ecKoro anajimsa

[TpumeneHre TpOU3BOIHON K MCCIeOBaHUIO0 (YHKIMH HA MOHOTOHHOCTH M 3KCTpeMyMbl. HaxoxneHue
HanOOJIBIIETO U HAUMEHBIIIETO 3HAYCHUH HENPEephIBHON (DYHKIIUN HA OTPE3KE.

[IpuMeHeHne NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPELICHHs B IPUKIAAHBIX 3aJadax, s
OTIpeNIeNIeHUs] CKOPOCTH U YCKOPEHUS TPOoLiecca, 3aJaHHOTO (GOPMYIIOHN UiTH rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBOOOpa3HbIX. llepBooOpa3HbIe 3JIeMEHTapHBIX (YHKIIHH.
[IpaBuna Hax0XkAEHUS IEPBOOOPAZHBIX.

Wurerpan. ['eomeTpuueckuii CMBICT WHTErpaja. BeramcieHue omnpenenéHHOro WHTerpana mo Qgopmyse

Herorona—IJleiiOanma.
[Ipumenenne nHTErpana s HaX0XKACHU MJI0IAAeN IIOCKUX QUTyp U 00BEMOB reOMETPUUYECKUX TEJI.
[Ipumepsl pemeHuil auddepeHnuanbHbBIX ypaBHEHHE. MaremaTtnueckoe MOJENIUPOBaHHE PeaTbHBIX

MPOIIECCOB C MOMOIIBIO U DEepeHIINATBHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJIAM OB YYEHMS)

10 xaacce (136 yacoB)

Ha3Banue pa3nena OcHoOBHOEe colepskaHue pasjaesia OcHoBHBIE BU/IbI AesITeJIbHOCTH
(koHUecTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHOXecTBO MHo3kecTBO, orepanuu HaJ | Mcnoyib30BaTh TEOPETUKO-MHOKECTBEHHBIN
NENCTBUTEIBHBIX MHOXECTBAMM M WX  CBOMCTBA. | anmapar Jyuisl ONMCAHMS XO4a pEelIeHUs
quced. JlnarpaMmsl Ditnepa—BeHHa. | MaTeMaTHYEeCKUX 3a7a4, a TAKXKe peabHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHUM.

PaunonaneHbIe MHOXECTBEHHOI0  ammapata s | OnepupoBaTh NOHATHAMM: PAlMOHAIBHOE
YpaBHEHUS U OTMCAHUS pEATbHBIX IMPOLECCOB U | YHUCIIO0, OeCKOHEeUHas nmepuoanyeckas Apoob,
HEPaBEHCTBA. SBJIICHUM, NpPU pEIIeHUU 3a4ad M3 | IPOLEHTHI; UPPALMOHAIBHOE U

Cucremsl JIPYTUX IPEIMETOB. JEUCTBUTEILHOE YUCIIO; MOAYIIb

JIMHEWHBIX PaunonaneHbie YHUCIIA. | IEWCTBUTEIIBHOTO YUCIa; HCIOJIb30BATh 3TU
YpaBHEHUU OOBIKHOBEHHBIE U IECATHYHBIE APOOH, | TOHATHUS MIPHU MPOBEICHUU PACCYKICHUHN U
(26 9) MIPOIICHTHI, OCCKOHEYHBIC | I0KA3aTEIbCTB, MPUMEHATH JPOOH U

nepuoguueckue apodu. Ilpumenenue
npoOeil W MPOLEHTOB MAJSl pPELICHUS
MPUKIAIHBIX 33/a4 U3 Pa3JIMYHbIX
oTpacJeil 3HaHu 1 peabHON KU3HHU.
JlercTBUTEIIbHBIE YHCaa.
PauvoHaneHble W HppanMOHAIIbHbBIC
yucna. ApupMeTHUECKUe Onepauu ¢
JNEHUCTBUTENBbHBIMU YUCIaMu. Moayib

MPOLEHTHI JUI PEIICHUs MPUKIATHBIX 3a7a4 U3
Pa3JIMYHBIX OTpACiIel 3HAaHUH U peabHOU
KU3HH.

Hcnoab3oBarh npuOIMKEHHBIE BBHIYHCICHHUS,
IpaBWiia OKPYIJICHUS, NPUKHUIKY U OLEHKY
pe3yabpTaTa BHIYUCICHUH.

[IpuMeHAITH pa3avyHbIE METOJBI pPELICHUs
palMoHalIbHBIX W JIPOOHO-paIOHATBHBIX

JEUCTBUTEIBHOIO  4YHMCJIAa W €ro | YpPaBHEHUN; a TaKXkKe METOJ WHTEPBAIOB VIS
CBOMCTBA. [TpubnmxExHHbIE | pelIeHus HEPaBEHCTB.

BBIYMCIIEHUS, TpaBWiIa OKpyriacHus, | OnepupoBaTh MOHATHSMHA. MHOTOYJIEH OT
IIpUKUJIKA M OLCHKAa pe3yabpTaTa | OJHOM IEPEMEHHOU, €ro KOPHU; NIPUMEHATH
BBIYUCIICHUN. Hcnonwp3oBanue | 1eaeHUE MHOTOYWIEHA HA MHOTOYJIEH C
MOAXOAIICH bopmbl 3alUCH | OCTAaTKOM, TeopeMy besy u teopemy Buera uis
JNEUCTBUTEIIBHBIX YKCEIl Ul PELICHUsS | pelleHus 3a1ay.

MIPAKTUYECKUX 3a1a4 u | OnepupoBartsp NMOHATHAMMU: cucreMa
NIPEACTABIICHUS JAHHBIX. JIMHEHUHBIX YpaBHECHUH, MaTpuLa,
YpaBHeHUs u HEPABEHCTBA. | ONPEICIIUTENb MATPULIBL.

VYpaBHeHUE, KOPEHb YPABHEHUSI.
OCHOBHBIE METO/Ibl PEIICHUS LIENIBIX U
JIPOOHO-PAMOHAIBHBIX ypaBHEHUN U

Hcnoab30BaTh CBOWCTBA OINpenenuTeNs 2X2
JUIsL BBIYUCIICHHMS €r0 3HA4YCHUS, NMPUMEHATH
ONIPENENUTENN  JUId  pElIEHUs  CHCTEMBI




HEpPaBEHCTB. MHOrOWIEHbl OT OJHOM
IIEpEMEHHOM. JleneHue MHOrowieHa
Ha MHOIOWIEH C ocratkoMm. Teopema
besy. Ornpenenenue, Teopema,
CBOMCTBO MaTeMaTUYECKOI0 OOBEKTa,
CIIEJICTBHE, JI0Ka3aTeNIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHUSI.
MHorousneHsl C LEIbIMU
koadppunmentamu. Teopema Buera.
Pemenue cucrem TMHEHHBIX
ypaBHeHUH. MaTpuna cuctemsl
JUHENHBIX ypaBHeHUU. Onpenenurenb
MaTpHIbl 2X2, €ro reOMETPUUYECKHIM
CMBICIT M CBOMCTBA; BBIUHUCIIEHUE €TI0
3HAYEHUS; IPUMEHEHUE OIpeIeUTeNs
JUIS PEILIEHUs] CUCTEMbI JIMHEUHBIX
ypaBHEHUH. Pelienne npukiiaHbix
3a/1a4 C MMOMOIIBIO CUCTEMBI
JIMHENHBIX ypaBHeHUH. VccnenoBanue
ITOCTPOEHHON MOJIEIN € MTOMOIIBIO
MAaTpUI U ONPEJICICHUN.

JIMHEHHBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalluu C
IIOMOILIbIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIEI0BATh IIOCTPOCHHBIE MOJIEIIH C
MIOMOLIBIO MATPUILL U ONIPEAETUTENEH,
HHTEPIPETHPOBATH ITOJYYCHHBIN pPE3ylIbTaT

OYHKIUU U OyHKIMA, criocoObl 3ananus QyHkuun. | OnepupoBaTh NOHATHAMM: QYHKIIHS,
rpadukH. B3aumHo o6paTHbIe QYHKIIUH. crocoObl 3ajaHus PYHKIIMU; B3aUMHO
Crenennas Kommnozumus dyakuumii. ['paduk oOpaTtHble GYHKITUH, KOMITO3UIIHS (PYHKITUH,
GbyHKIUS ¢ HeabIM | QyHKIUH. DIeMeHTapHbIC rpaduk QyHKIHH, 007IaCTh OMPEICICHHUS U
MoKa3aTesemM npeobpazoBaHus TpaduKoB GYHKIIMNA. | MHOKECTBO 3HAUCHHUH (PYHKIIMH, HYJIH
(12 9) OO6acTh onpenesieHnss 1 MHOXKECTBO | (DYHKIIHH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;
3HaueHni ¢yHkuu. Hynu GyHkuum. | muHEWHas, KBaapaTHUdHas, TpoOHO-THHEHHAS U
[IpoMexyTkH 3HAaKOTIOCTOSIHCTBA. CTerneHHast PYHKLHUU.
YéErHble 1 HeYETHBIE QYHKIIUU. BbINOJHATL 3JEeMEHTapHbIE IPeoOpazoBaHUs
[Tepuoanueckue GyHKIIUH. rpaduKoB (PyHKITHIA.
[IpoMexyTku MOHOTOHHOCTHU 3HATh U YMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHkIMH. MakcUMyMbl 1 MUHUMYMBI | HEUETHOCTD (DYHKIIUU, IEPUOAUYHOCTh
¢byukuun. HauGomnbiiee u HaumeHsblee | GyHKIMHA, HAXOAUTDH POMEKYTKH
3HaueHue PYHKIHUU Ha TPOMEKYTKE. MOHOTOHHOCTHU (PYHKILIMU, MAKCUMYMBI U
JluneitHas, kBaapaTuyHas U JAPOOHO-| MUHUMYMBI GYHKIIMH, HAauOOJIbIIEE U
nuHeitHas QyHKIUM. DIeMeHTapHOe| HauMeHbllee 3HaueHne GyHKIUU Ha
HCCIeIOBaHUE u MOCTPOCHUE| TIPOMEKYTKE.
rpadukoB 3TuX QyHKIUH. ®opMyIHPOBATH U WLITIOCTPUPOBATH
Crenmenp ¢ 1LedbIM  TOKa3aTeleM. | rpa)uyeckH CBOWCTBA JIMHEWHOM,
bunom Herotona. KBaJpaTUYHOH, TPOOHO-TUHEHHOU 1
CrenenHast (yHKIMS C HATYpajJbHBIM | CTETIEHHON (YHKUIUU.
U 1eNbIM NoKasareneM. E€ cBoiicTBa U | Beipamxkars ¢opMyamMu 3aBUCUMOCTH MEXKIY
rpaduk BEJIMYMHAMHU.
3HaTh onpeaeseHne U CBOICTBA CTEIICHHU C
[EJIBIM TI0Ka3aTeNeM; IOAX0IAIIyI0 hopMy
3alUCH ACMCTBUTEIbHBIX YHCEIT JUISl pEeLIECHUs
MPaKTUYECKUX 3a]a4 M IPE/ICTABIICHUS TAHHBIX
Apudmernueckuii | ApudmMeTndeckuit KOpeHb | @OpMYJIMPOBATD, 3alUChIBATH B
KOpEHb N-0i HAaTypaJbHOW  CTENEHH U €ro | CHMBOJIMYECKOH (opMe U HCIOJb30BaTh
CTETIEHU. CBOMCTBA. CBOMCTBAa  KOpHS  N-OM  CTemeHW  JUIA
Uppanmonansusie | [IpeobpazoBanus YHUCTIOBBIX | IPe0Opa30BaHUs BhIPAKEHHIA.
ypaBHEHUS BBIpaXKeHUH, cojepxkamux creneHu u | Haxoautb peuieHust UPPALMOHAIBHBIX
(18 9) KOPHH. YpaBHEHUH €  IIOMOIIBIO  PAaBHOCUIIBHBIX
UppanmonaibHbie YpaBHEHUS. | IEPEXOJIOB WM  OCYHIECTBIsIE  IPOBEPKY




OcHoBHbIE METObI pelieHus
HMpPaLMOHAIBHBIX YpaBHEHUM.
PaBHOCWIIBHBIE YpaBHEHUSA 51

yYpaBHEHUS CIIECTBUS.
CpoiictBa u rpaduk KOpHS N-0i
CTeTIeHM Kak (YHKIMU OOpaTHOM
CTETIEHU C HATYPAIbHBIM IOKA3aTelIeM

KOpHEH.

Crpoutrs rpaduk ¢QyHKIMH KOpHS N-0if
CTETEeHU Kak 0OpaTHOM st PYHKIMH CTEICHH
C HaTypaJIbHBIM MOKa3aTeeM

[TokazarenbHast Crenenn C panoHaabHbIM | @OpPMYJIHPOBAThL OINpe/ieJieHHe CTEIEHU C
byHKIHS. nokasareneM U e€ cpoiictBa. CTeneHb | pallMOHAIBHBIM MOKa3aTeNeM.
[Toka3zarenbHble C IeHCTBUTEbHBIM [IOKA3aTENIEM. BemonHaATe  mpeoOpa3oBaHHMS ~— YHCIOBBIX
ypaBHEHUS [ToxazaTenpHast pyHKIHS, €€ CBOWCTBA | BRIDOKEHUH,  COJACpXKAIUX  CTETNEHH  C
(10 9) u rpaduk. Mcnonb3oBanue rpaduka | pallioOHAIBHBIM MOKa3aTEIEM.
(GyHKIUM IS pEeIICHUs] YpaBHEHUH. Hcnoan3oBats nudpoBbie pecypebl It
[Toka3arenbHbIe YpaBHEHUS. | IOCTpOEHMs TpaduKa MoKa3aTeaIbHOW QyHKINN
OcHoBHbIE METO/IbI pelIeHUs | U U3y4eHus e€ CBOMCTB.
MOKa3aTeIbHbIX YPABHEHUH. HaxoauTs peueHust moxka3areabHbIX
HepaBeHnctBo, pelieHne HepaBeHCTBA. | ypaBHEHUI
[TocTpoenne MareMaTu4ecKol MOAETN
pealbHON CUTyallud C TOMOIIBIO
ypaBHEHUU u HEPaBEHCTB.
[IpumeHeHne YPaBHEHUI 51
HEPaBEHCTB K PELICHHUO
MaTeMaTHYeCKUX 3ajad W 3a7ad u3
pa3nuuHbIX  oOnactel  HAykKd U
peaTbHOM KU3HH.
Jlorapudmuaeckas | Jlorapudm uncia. CBoiicTBa JlaBaTh onpenesieHue orapudma 4ncia;
GbyHKIIHS. norapudma. JlecaTuunsie u JIECATUYHOTO U HATYPaJIbHOTO JIoTapudma.
Jlorapudmudeckue | HaTypanbHBIC JTOTApU(PMBIL. Hcnoab30BaTh CBOICTBA JOTapUPMOB IS
yYpaBHEHUS [IpeobpazoBaHue BBIpAKEHUH, npeoOpazoBaHus JIOTApUPMUIECKUX
(18 ) coJiepKantux Jorapudmel. BBIpaKCHUI.
Jlorapudmudeckas GyHKIUA, €€ Crtpoursp rpaduk jorapupMudeckoit GyHKIIUN
cBolicTBa U rpaduk. Mcrnonp3oBanue KaK 0OpaTHOM K MOKa3aTeIbHOU 1
rpaduka QyHKUMU I pelieHus HCII0JIb30BaTh CBOMCTBA JorapupMuueckoi
ypaBHEHUH. GbyHKIMH TS pelieHus 3a1ay.
Jlorapudmuueckre ypaBHEHHUSI. Haxoautes  pemieHus  JIorapupMUUYECKHX
OcCHOBHBIE METOIbI PELICHUS YpaBHEHUH C  TIOMOIIbIO  PaBHOCHIIBHBIX
Jorapu(MUUECKUX YPaBHEHHIA. NEpPEeXOI0B WU  OCYILECTBISIL  MPOBEPKY
KOpHEM
Tpuronomerpuueck | CUHYC, KOCUHYC, TAHT€HC U JlaBaTh onpenesnenust CHHyca, KOCHHYCa,
e BBIPAXEHHUS H| KOTAHTEHC YUCIOBOTO apryMeHTa. TaHT€HCA U KOTAHI€HCa YHCIOBOTO apryMEeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHT'€HC | a TaKKe apKCHHYca, apKKOCHHYCa U
(22 4) YHCIIOBOTO apryMeHTa. apKTaHIeHca Yuca.
Tpuronomerpuueckas OKpy* HOCTb, IIpuMeHATh OCHOBHBIE TPUTOHOMETPUYECKHUE
OTIPEIENIEHNE TPUTOHOMETPUUECKHUX bopMybI JUTSt npeoOpa3oBaHUs
(YHKIIMI YUCIOBOTO apryMeHTa. TPUTOHOMETPHUECKUX BBIPAKECHUIA.
OCHOBHBIE TPUTOHOMETPUYECKHE I[IpumeHsTh (QOPMYNIBI TPUTOHOMETPUU IS
(dbopMyIbI. penieHus OCHOBHBIX TUIIOB
ToxnecTBa U TOKIECTBEHHbBIE TPUTOHOMETPUYECKUX YPAaBHEHUM
npeobpa3oBaHusl.
IIpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUN.
Perienne TpuroHOMeTpUYECKUX
yYpaBHEHUHI
[TocnenoBarensHoCT| IlocnenoBarenbHOCTH, CIOCOOBI OnepupoBath NOHATUSAMMU:
U U IPOTPECCUU 3aJlaHus NOCIEN0BATEIBHOCTEN. IOCJIeIOBATEIbHOCTh,  CHOCOOBI  3aJaHus




(10 1)

Merto MaTeEMaTHYECKON MHTYKLIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE
rocienosaresnbHocTu. Meropus
BO3HUKHOBEHUS MaTeMaTHUECCKOTO
aHaM3a KaK aHajin3a 0eCKOHEYHO
MaJbIX.

Apudmernueckas U TeOMETpUYECKas

HOCHGI[OBaTeHLHOCTeI;'I; MOHOTOHHBIC u
OTpaHUYCHHBIC IOCICI0BAaTCIBHOCTH,
HCCIEea0BaTh oCICaA0BaTCIIbHOCTHU Ha

MOHOTOHHOCTb U OT'PpaHUYCHHOCTD.

[omyyats mpexacraBieHne 06 OCHOBHBIX HJIESAX
aHayin3a OECKOHEYHO MalbIX.

JaBaTtp omnpenejieHue apupMETHUECKON U

IIPOrPECCHUHU. FEOMETPUUECKON IIPOTPECCHH.
beckoneuno yosiBatomias | Jloka3piBaTh CBOICTBA apuU(pMETHYECKOH U
reoMerpuueckas nporpeccus. Cymma | TEOMETPUUECKON  MPOTpeccud,  HaXOJAUTh
OECKOHEYHO yOBIBafOIIEH | CYMMy YIEHOB TNPOTPECCHH, a TaKXKE CYMMY
reOMEeTPUUECKON MIPOrPECCUH. | YJICHOB 0ECKOHEYHO yObIBatomien
JIuHEeWHBII M AKCHOHEHUHUAIBbHBIM | TEOMETPUUYECKON TPOrPECCUH.
poct. Hucno e. Hcnosb30BaTh 1IPOrpeccuu Uil PELICHUs
@dopmyna  CIOXKHBIX  TPOLEHTOB. | 3a7a4 MPUKIAIHOTO XapaKTep.
Ucnonb3oBanue  mporpeccun s | [Ipumensite (GopMyny CIOXHBIX HPOLIEHTOB
pelieHus peaybHbIX 3a/1a4 | Ul pelieHus 3a/1a4 U3 peaabHOU MPAKTUKU
MIPUKIJIATHOTO XapakTepa
HenpepriBHbie HenpepeiBupie  pynkuuun u  ux | OnepupoBarts NOHATHUSIMU: byHKLIHA
GyHKIMH. CBOIICTBA. Touka paspbiBa. | HEpEephIBHAsT Ha OTpe3Ke, TOUYKa pa3pbIBa
[IpounsBoHas AcumnTotrsl  TpadukoB  QyHKIUH. | GYHKIMH, aCUMITOTa rpaduka QyHKIUH.
(20 ) CpoiicTBa (pyHkIuil HenpephIBHBIX Ha | [IpuMeHsATH CBOMCTBA HEIPEPBIBHBIX
oTpe3ke. MeTtoa uWHTEpBaIOB IS | PYHKIMH JJIs pelIeHus 3a1ad.
peuieHuss HepaBeHCTB. [IpuMeHenne | OnmepupoBaTh MOHATHAMM: IIEpBas U BTOpas
CBOMCTB HEMPEPBbIBHBIX (YHKUMNA IS | IPOU3BOHBIE GbyHKIMH; ITOHUMATh
pelIeHus 3aaad. GU3MYECKUH W TEOMETPUYECKUU  CMBICI
[IepBas u BTOpas mpou3BOJHBIE MIPOU3BOTHOM; 3aIUChIBaTh YpaBHEHUE
¢dbyakuu. Onpenenenue, KacaTeIbHOM.
TEOMETPUUCCKHUI U (PU3HICCKHUI BoruncasaTn MIPOU3BO/IHBIC CYMMBlI,
CMBICJI IPOU3BOJIHOM. Y paBHEHUE MPOU3BE/ICHNUS, YACTHOTO U CIOXKHOU (DYHKIHH.
KacaTelbHOU K rpaduky QyHKIIHH. N3yuars MIPOU3BOJAHbBIE 3JIEMEHTaPHBIX
[Ipoun3BoIHBIE 3IIEMEHTAPHBIX GbyHKIHIA.
¢dbynakuuii. [IponsBoHas CyMMBI, HUcnoab3oBarh reoOMETPUYECKUI u
MIPOU3BENICHHUS], YACTHOTO U buznyecKkuil  CMBICT ~ TPOU3BOJHOW st
KOMITO3UIIUHU (PYHKLIUH. penieHus 3anaqy
@yHKIMOHAIbHBIE 3aBUCHMOCTH B
peanbHBIX MPOLIECCAX U SBJICHUSX.
I'pacduku peasibHBIX 3aBUCIMOCTEH.
[ToBTOpEHwUe, OcHoBHble TIOHATHS Kypca anreOpbl u | [IpuMeHATh  OCHOBHBIE  TOHATUS  Kypca
o0o0OmieHme, Hayan Marematudeckoro ananu3a 10 | anreOpbl ¥ Hayan MaTeMaTHYECKOrO aHaIu3a
cucTeMaTtu3anus KJacca, 00001eHNe U | Ul pelIeHHs 3a7ady W3 PEAJbHOW XU3HU U
3HaHU# (2 ) cucTeMaTtu3anus 3HaHUH JPYIUX IIKOJIBHBIX PEIMETOB
11 kacc (136 yacos)
Haspanmue pa3aena OcHoBHOE conep:kaHHe pa3jeia OcHoBHBIE BH/bI AeATeJbHOCTH
(koaHUecTBO (Tembl) 00y4YarIMXCcs
4aCOB)
Hccnenosanue [Ipumenenue IIPOU3BOJHOM K | CTpouth TpaduK KOMIO3MIMU (QYHKIUH C
byHKIMH C | UCCIIEOBAHUIO byHKIHI Ha | IOMOIIBIO DJJIEMEHTAPHOTO HCCIENOBAaHUSA U
ITOMOIIBIO MOHOTOHHOCTb U JKCTPEMYMBI. | CBOMCTB KOMIIO3ULIMH.
IIPOU3BOIHOM Haxoxnenne HanOOJIbIIETO u | CTponTh reomMeTpuueckue o0pasbl ypaBHEHUH U
(24 9) HaUMEHBIIIETO 3HAUEHUS | HEPABEHCTB HA KOOPIUHATHOM IJIOCKOCTH.
HenpepbIBHON (yHKIMU Ha oTpe3ke. | Mcmosib3oBaTh IIPOU3BOIHYIO JUISL
[Ipumenenne TPOM3BOAHONW Ui | UcciefoBaHusl (DYHKIMH HAa MOHOTOHHOCTH U




HAXOX/ICHUS HAMJIYYIIEro peIICHHS
B MNPHUKIAJAHBIX  3ajadyax, JJIs
OTIpE/IENICHUs] CKOPOCTU U YCKOPEHUS
rporecca, 3aJaHHoTo (GopMyIoH win
rpaduKoMm.

Komnozunus (GyHKIIHIA.
I'eomerpuueckue 00pa3pl ypaBHEHUI
M HEPABCHCTB Ha KOOPJMHATHOM
TUIOCKOCTH

OKCTPEMYMBI;  HAXOAUTH  HauOoJblee U
HaMMEHbIIIee 3HaUYCHUS (DPYHKIHUU HETPEpPBHIBHOM
Ha OTpE3Ke;

Crpouts rpaduky QyHKIUH HA OCHOBAHUH
IPOBEAEHHOTO UCCIICIOBAHMSL.

Hcnoab30BaTh NMPOM3BOAHYIO IS HAXOXKICHUS
HAWJIY4IIero pemIeHUs B NPUKIATHBIX, B TOM
YHCIIe COUABHO-I)KOHOMHYECKUX, 3a7a4dax, sl
OTIpE/ICIICHUsI CKOPOCTH M YCKOpPEHHsI TpoIiecca,
3aIaHHOTO (OPMYIION UITH TPAPUKOM.
[MoayyaTrs mnpeacTaB/ieHHe O TPUMEHEHUU
IIPOM3BOJIHOM B Pa3JIMYHBIX OTPACIIAX 3HAHUHI

[lepBooOpaznass u
HHTETpal

[TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO
nepBooOpa3Hbix.  IlepBooOpa3Hbie

OnepupoBaTb NOHATUSIMH: TIEPBOOOpA3HAS U
omnpeneneHHbii narerpai. Haxoaurs

(12 3) aneMeHTapHbIX (QyHkuil. [IpaBuna | mepBooOpa3Hbie AIeMEHTapHbBIX QYHKIUI U
HaXO0XJICHHUS MEPBOOOPA3HBIX. BBIUMCIIATH HHTErpall o ¢popmyre HproToHa —
Wurerpan. I'eomerpuueckuii cMmbicin | Jleitbuuna.
WHTETpaja. Berancnenne | HaxoauTs moionaay miockux GUTyp U 0ObEMBI
OTpEeNeNEHHOr0  MHTErpaja IO | TeJ C MOMOLIBIO ONpPeAeIEHHOT0 UHTErpasa.
dhopmyne Herotona-JleniGuuna. 3HAKOMHUTBCS C MaTeMaTHYECKUM
[Tpumenenue WHTETpaia IUTSL | MOJICTTMPOBAaHUEM Ha npuMepe
HAXOXJCHHUS IUIOMIAJeH IUIOCKUX | MU QepeHIHaTbHBIX YpaBHEHHN.
¢buryp u o0béMoOB Teomerpmueckux | [lojyyaTs  mpencTaBieHWe O  3HAYCHUHU
TeNl. BBEJCHUSl TOHATHUS UWHTErpaja B pa3BUTUU
[Tpumepsl perennit MaTeMaTUKH
muddepeHnanbHbIX YpaBHEHUH.
I'padpuxu Tpuronomerpudeckue Gpynkmuu, nx | Ucmoab3oBaTh HU(PoOBLIE pecypehl s
TPUTOHOMETPUYECKUX| CBOWCTBA U rpadpuKu. MOCTPOEHHUS I'PpaUKOB TPUTOHOMETPHUUECKUX
GyHKIIHN. Ot60p KOpHEH | QyHKIIMU ¥ U3YYCHHS X CBOMCTB.
TpuronomeTpruyecku | TPUTOHOMETPUYECKUX ypaBHEeHUU ¢ | Pemiatb TpuUroHOMETpUYecKHEe YpaBHEHUS U
€ HepaBEeHCTBA MIOMOIIBIO TPUTOHOMETPUYECKOH | OCYIIECTBISATE OTOOp KOpPHEH C TMOMOIIBIO
(14 9) OKPY>KHOCTH. TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemenue TpuroHoMerpuueckux | [IpumMeHsaTs QOpMyNIbl TPUTOHOMETPUU IS
HEPaBEHCTB pelieHus OCHOBHBIX THUTIOB
TPUTOHOMETPHUUECKUX HEPABEHCTB.
HUcnonb3oBath HU(ppPOBbIE pecypehbl 1Jist
MOCTPOCHHUS U UCCIIEIOBAHUS IPaPUKOB
byHKIMi
WppatnmonaisHele, OcHoBHBIE METO/IBI peurenus | [IpuMeHsiTb  CBOWCTBAa  MMOKa3aTelIbHOH U
MoKaszaTejabHbIe U MOKa3aTeIbHBIX U JIOTApU(PMUYECKUX | TorapupMUUecko  GYHKUUA K  PELICHHUIO
morapudmuueckue HEPaBEHCTB. MOKa3aTeIbHbIX u JgorapupMUUEcKux
HepaBeHCTB (24 ) OcHoBHBIE METO/IbI pelleHus: | HepaBeHCTB.

UppaloOHAIbHBIX HEPABEHCTB.
I'papuueckne MeTOABl  peLICHUS

O6ocHOBaTDH PaBHOCHUJIIBHOCTD IEPCXOI0B.
Pemarnb HppalfuOHAJIbHBIC HECPABCHCTBA.

HppallMOHANILHBIX, TIOKa3aTeNbHbIX U | Ucnmoib3oBaTh  rpaduueckue  METOAsl U
Jorapu(MUYECKUX ypaBHEHUU W | CBOIMCTBA  BXOJAAIIMX B  ypaBHEHUE WU
HEPaBEHCTB HEPAaBEHCTBO (DYHKIIHMI JIJIs pelieH s 3a1a4u

KommnekcHeie uncna | KommiaekcHbie yucna. | OnepupoBaTh NOHATHUSIMHU: KOMIUJIEKCHOE

(10 9) Anrebpandeckas U | YUCJIO U MHOKECTBO KOMIIJIEKCHBIX YHCEIL.

TPUTOHOMETpHUYECKas ¢dopwmel | IpeacTaBiasiTb KOMIUIEKCHBIE YHCIA B
3alMCH KOMIUIEKCHOTO YHCIIa. anredpanvecKkoil U TPUTOHOMETPUUYECKOM
Apudmernueckue  omepauuu ¢ | popme. BoimoaHsaTh apupmMerndeckue

KOMIIJICKCHBIMHU YU CJIaMH.
I/I306pa)KeHI/IC KOMIIJICKCHBIX YHCCII
Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

OIepaluy C HUMHU.
HN3o00paxars KOMIUIEKCHBIE
KOOPAMHATHOM INIOCKOCTH.

quciia Ha




@opmyna Myaspa. Kopau n-oi
CTEINEHU U3 KOMIUIEKCHOTO YHCIA.
[IpuMeHeHre KOMILJICKCHBIX YHCEl
i peuieHus  (QU3NYECKHX |
reOMETPUIECKUX 3aa4

Ipumensth Gpopmyny MyaBpa u HoJgy4aTh
IIPEICTABIICHUE O KOPHAX N-OH CTEIICHU U3
KOMIIJIEKCHOTO YUCJIa. 3HAKOMHUTBHCH C
[IpUMepaMu IPUMEHEHUS KOMILJIEKCHBIX YHCET
JUISL PELICHUS T€OMETPUUECKUX U (PU3UIECKUX
3a/1a4

HarypanbHblie n
LIEJIblE Yncia

HarypanbeHble u niensie ynca.
[IpuMeHeHne MPU3HAKOB JEIMMOCTH

OnepupoBaTh NOHATHAMM: HaTypalbHOE U
L€JIO€ YKCII0, MHOKECTBO HAaTYpaIbHBIX YHUCEIL

(10 9) uensix uucen, HOJ wu HOK, | Ucnonb30BaTh NPU3HAKH JACTUMOCTH IEIBIX
OCTaTKOB 1O MOJYJIO, ajlroputMma | umcel; octaTku rno moaymno; HOJ u HOK
EBknmma pans pemeHuss 3ajad B | HATypajbHBIX YUCeN; alroputM EBknuaa ass
LETTBIX YUCIIax pelieHus 3a1ay.

3anuchIBaTh HATypaJIbHBIC YKCIIA B PA3TUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS

Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHeHHI.| OnepupoBaTh NOHATHIMU: CUCTEMA U

palMoOHAIbHBIX, PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI- | COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB;

HPpAIMOHAIBHBIX CJIEJICTBHSI. pelieHne CUCTEMbI W COBOKYITHOCTH;

MOKa3aTeIbHBIX U OCHOBHBIE METOJIbI PEIICHUS CUCTEM | pPaBHOCHJIbHBIE CUCTEMBI H CUCTEMBI-CJICICTBUSI.

Jorapu(PMUIECKUX Y COBOKYITHOCTEH paliMOHAIbHBIX, HaxoauTs pemnieHns cucTeM U COBOKYITHOCTEH

ypaBHEHUH HWPPAIMOHAIIBHBIX, TOKA3aTENBHBIX U | IEIBIX PAIIMOHATBHBIX, HPPAIIMOHATBHBIX,

(12 3) Jorapu(pMUUECKUX YPaBHEHUH. MOKa3aTeIbHbIX U JOrapu(MUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHMI, CHCTEM W | U HEPABEHCTB.

HEPaBEHCTB K pemenuto | [IpuMeHATH CUCTEMBI YPABHEHHH K PEIICHHUIO
MaTeMaTHYeCKUX 33Jad M 3a/ay M3 | TeKCTOBBIX 3a/1a4 U3 Pa3IUYHbIX 00JacTeit
pasNMUuHBIX OoOJacTell HAyKM W | 3HAHUH M peabHOM KU3HU;

peanbHOM KW3HHM, HWHTEPHPETALNs | HHTEPIPETHPOBATH MTOIYyYEHHbIE PELICHUS.
MOJTYYEHHBIX PE3YJIHTATOB Hcnoab3oBath 11(poBbIE pecypehl

3agaum ¢ PanmonanbeHbie, HppanMoHaIbHbIE, Bri0upaTh criocob pemeHus paliioHaIbHBIX,

rnapameTpamu MoKa3aresbHble, IoTapuMUYECKHe | UpPallMOHANbHBIX, TOKA3aTEIbHbIX,

(16 1) Y TPUTOHOMETPUUYECKUE YpaBHEHUS, | JIOTapU(MUYECKHX U TPUTOHOMETPUUYECKUX
HEPABEHCTBA U CUCTEMBI C YpaBHEHUH U HEPABEHCTB, COAEPHKAIIUX MOIYIH
rapaMeTpamu. Y IIapameTpbl
[TocTpoenue u uccnenoBaHue [IpumensiTh rpaduueckue W aHAIUTUYECKUE
MaTeMaTHYECKUX MOJIEJIEH peabHbIX | METOAbI AU PEUICHUSI YPAaBHEHU U HEPABEHCTB
CUTYALIMI C MOMOUIBIO YPaBHEHUH, C mapaMeTpaMH, a TaKXKe HCCIeI0BaHUe
CUCTEM YPAaBHEHHUI U HEPABEHCTB C GbyHKIMI METOJaMHU MaTEeMaTHYECKOTO aHalIn3a.
rnapameTpamu Ctpouts W mHcCJI€I0BATH MaTeMaTHYECKUE

MOJEJIHM pEAIbHbIX CUTyallud C MOMOILIBIO
YpaBHEHUM, HEpPABEHCTB U  CUCTEM ¢
napameTpamu

[ToBTOpEHuUe, OcHoOBHbIE TOHATHA W MeToAbl | MoaeaMpoBaTh peajibHbIE CUTYallUH Ha SI3bIKE

000011IeHHE, Kypca, 0000111EHHE U | anreOpbl, COCTABJSTH BHIPAKEHUS, YPABHEHHUSI,

cucTeMaTu3anus cUcTeMaTu3alus 3HaHUH HEpaBEHCTBA M UX CUCTEMBI 110 YCIOBHUIO 3aJa4H,

3HaHuii (16 1)

HCCJIe0BATH IIOCTPOEHHBIE MOJIENH C
UCIOJIb30BAHUEM allllapaTa aiareopsl.
IIpumeHsiTh GYHKIUM A MOJENIUPOBAHUS U
MCCIIEJOBAHMS PEAJIBHBIX ITPOLIECCOB.

PemiaTh npukiajHble 3aJa4u, B TOM YHCIe
COLIMAIBHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeJICTBaMU anredpsl U
MaTEMaTHYECKOT0 aHAJIN3a

Ioypounoe mianupoBanue AJICEBPA u Hauana matemaTnuyeckoro anajaun3sa, 10 kiacc




No
n/n

Mama

Tema ypoka

ITnan

‘ Dakm

MHO0:XeCTBO AeliCTBUTEJNbHBIX YHceJ. MHOrowieHbl. PannoHajbHbIE YPaBHEHHUA U HEPABCHCTBA.

CucreMbl JHHEHHBIX YPaBHeHHUIi - 26 yacoB

1 MHO0%€eCTBO, OIepanuu HaJ MHOKECTBAMHU U UX CBOMCTBA

2 Jnarpammel Diinepa — Benna.

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO annapara Jilsl pelieHus 3a1a4

4 Pammonanbunie yucia

5 OOBIKHOBEHHBIC U JICCSITHYHBIC IPOOH

6 ITponeHTHI

7 beckoHeuHble nepuoanyecKue Apoodu

8 [Ipumenenue npobei v NPOLEHTOB JUIsl pellleHns NPUKIIAJHBIX 3a/1a4

9 JerictBurenbHble yncna. PanmoHanbHbIe M MppalMoHaIbHbIE YUCa

10 Apudmernueckue onepanuu ¢ JeHCTBUTENBHBIMY YiciaMu. Moiyib
JNEUCTBUTEILHOIO YHCIIa U €T0 CBOMCTBA

11 [TpuOam>xEHHbBIE BBIYUCIIEHNUS, IPABUIIA OKPYTIICHHUS

12 [Ipukuaka v oLleHKa pe3yapTaTa BBIYUCICHUI
Wcnonb3oBanue noaxosmen popmbl 3arucu 1eHCTBUTENIBHBIX YHCEN IS
pelIeHys MPaKTUYECKHX 3aJ1ad U NPEJCTaBJICHUS JAHHBIX.

13 Konumponvnaa paooma Nel no meme «Payuonanvnuie ypasnenus u
nepagencmea. Cucmemol TUHEHHBIX YPAGHEHUI

14 OCHOBHBIE METO/IbI PEIICHUS LEIbIX YPABHEHUIN

15 OCHOBHBIE METO/IbI pelIeHuUs] APOOHO-PAIMOHATILHBIX YPAaBHEHHH

16 OCHOBHBIE METOJIbI PEIICHUS LEIBIX U IPOOHO-pAIMOHATHHBIX HEPABEHCTB

17 MHorouneHsl 0T OJHON EpeMEeHHOM. J[eleHre MHOTOUYJIEHa HA MHOTOYJIEH C
OCTAaTKOM

18 Teopema besy. Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTUYECKOTO
00BEKTa, CIIEJICTBHUE, TOKA3aTEIbCTBO, PABHOCHIIbHBIE YPaBHEHUSI.

19 MHorouseHsl ¢ neasiMu ko3¢ duiinenramu. Teopema Buera

20 Pemenue cucteM TMHEHHBIX YpaBHEHUM. YpaBHEHUS U HEPABEHCTBA.
YpaBHeHHEe, KODEHb YPaBHEHHUS.

21 Marpuiia CuCTeMbI JIMHEHHBIX YPaBHECHHI

22 OnpenenuTenb MaTPUIBI 2X2, €ro TEOMETPUYECKUN CMBICT U CBOMCTBA

23 Brruucnenue 3HaueHUS ONIPEACTUTENS

24 [Ipumenenne onpenenuTens A perieHHs CUCTEMbl TMHEWHBIX ypaBHEHUN

25 Pemenune npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHHI

26 Koumponvnasa paooma Ne2 no meme « Mnoscecmeo oeiicmeumenbHblx
yucen. Mnozouneunwr»

Dyuknun u rpaguku. CreneHHasi QyHKIMSA € HeJIbIM OKa3aTesieM - 12 yacoB

1 CrniocoOsl 3aanus ¢pyHkun. B3aumuo obpatasie pynkunu. Kommosuims
(GyHKIUH.

2 I'padux GyHKIMHN. DieMeHTapHble peoOpa3oBaHus rpagukoB GyHKIUH

3 OO6nacTp onpeieneHuss 1 MHOXKECTBO 3HAUeHUH QyHKINH

4 Hynu dyaxiun. [IpoMexxyTku 3HaKOMOCTOSTHCTBA

5 Yérnble 1 Heu€THble (pyHKIMU. [lepuoanueckue GyHKIUN

6 [TpomexyTkr MOHOTOHHOCTH (DyHKIIMH. MaKCUMyMbl U MUHUMYMBI (QYHKIIUU

7 Haubouibliiee 1 HauMeHblee 3HaYeHUE (DYHKIIUU Ha TPOMEKYTKE

8 JluneitHast v kBajpaTHuHas QYyHKIMH. DIIEMEHTapHOE HCCIIEI0BaHUE U
rpaduku GyHKIMA

9 JpoOHo-nuHeiHast pyHKIMU. DIeMeHTapHOe HCCleJoOBaHue U IpauK 3TUX
GbyHKIII

10 Crenens ¢ 1enasM nokasareneMm. buaom Herotona

11 Crenennas GyHKIUS C HATYpaJIbHBIM U LIEJIBIM Noka3areneM. E€ cBolicTBa u




rpapux

12

Konmponvnasn paboma No3 no meme «@ynkyuu u cpagpurxuy

Apupmernyeckuii

KOpeHb N-oii creneHu. ppannonanbHble ypapHeHus - 18 yacos

ApupmeTnueckuii KOpeHb HaTYpaIbHON CTEIICHH U €r0 CBOMCTBA

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHI, COIEPIKAIINX CTEIEHH

Brrmecenne MHOXKUTEIIS H3-110/] 3HaKa KOpHA

Baecenue MHOXHTEIIS Mo 3HAK KOPHA

CoxkparieHue qpooei, CoIepKauX paJiKaIbl

[IpeobpazoBanue nppanmoHaIbHBIX BEIPAKECHUM

IToBTOpeHue no reme «ApudMeTHIECKII KOPEHb N-HOM CTENeHN»

0N |OIBAWIN

Konumponsnas paboma Ned no meme «<Apugpmemuueckuii Kopens n-oi
cmenenu»

HppanmoHaibHbIE ypaBHEHHUS.

10

O065acTh TOMYCTUMBIX 3HAYEHUH UPPALIMOHAIBHOTO YPaBHEHUS

11

OCHOBHbBIE METO/Ibl PEILIEHUS] UPPAIIOHATIbHBIX YPABHEHUH

12

PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALIMOHATIBHBIX YPABHEHU.
PaBHOCHWIIbHBIE YPAaBHEHNS U YPAaBHEHHUSI CIICCTBHSI.

13

ANTOPUTM pEIIeHUs] UPPAMOHAIBHBIX YPaBHEHUN

14

Pemenne nppainoHAIbHBIX YPaBHEHHI

15

Pemenne nppanoHaIbHBIX YpaBHEHHI

16

CpoiicTBa u rpaduK KOpHs N-0 CTENEeHH KaK (YHKIIMHU 0OpaTHOW CTENEeHHU C
HaTypaJbHbIM IOKa3aTelIeM

17

IToBTOpenne no teme «ppannoHanbHble ypaBHEHUSA»

18

Konmponvnas paboma NeS no meme «Uppayuonanvnoie ypasuenusn

IToka3zaTenbHas pyukuus. [loka3arenbHbie ypaBHeHus - 10 yacoB

[N

CreneHb ¢ paliMoHaIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA
CreneHb ¢ IeHCTBUTEILHBIM IOKA3aTEIEM.

[TokazarenbHas GyHkuus, e€ cBoiicTBa U rpaduk

Wcnonb3oBanue rpaduka GyHKIUU A5 pelieHUs] ypaBHEHHI

IlokazarennHBIC YPpaBHCHUS

OCHOBHBIC MCTOJbI PCHICHUSA IMTOKA3aTCIIbHBIX ypaBHeHHfI

[IpuBenenue obenx yacteil ypaBHEHUS K OJTHOMY OCHOBAHHIO

Brinecenue 06mero MHOXXHUTCIIA 3a CKO6Ky

Meto1 3aMEeHbBI HepeMCHHOﬁ B IIOKA3aTCJIbHBIX YPABHCHUAX

O ONoO|OB|lWIN

MeTtoa nouJIEHHOTO JICICHUS

=
o

Konmponvnas paboma Neb no meme «Ilokazamenvuasn pynkyus.
IlokazamenvHovle ypasnenus»

Jlorapudmuueckas pynknus. Jlorapupmmuyeckne ypapHenus - 18 yacos

Jlorapudwm uncna
OCHOBHBIE METOJIbI PeIIeHUs JTOTapU(PMUIECKIX YPAaBHEHUH.

CBoiicTBa jorapudma

JlecsTuunble Jorapupmbl

HatypanbHble norapumsl

IIpeobpazoBaHue BbIpaKEHHH, COEPIKALTNX JIOTapu (MBI

Jlorapudmuueckast pyHkIus, €€ cBOHCTBa U rpadux

Vcnonb3oBanue rpaduka GyHKINN 1S pelIeHus] ypaBHEHHH

DYHKIMOHATBHO-TpauIecKuil METOI pellieH s ypaBHEHUH

OO (NI lWN

Konmponvnasn paboma Nol no meme «Jlocapughmuueckan ghpynkyun»

=
o

Jlorapudmuueckre ypaBHEHUS

o
o

PaBHOCHIIbHBIE TTEPEX0/Ibl B PEIICHUH JIOrapu(MUUECKUX YpaBHEHUH

=
N

Perienue ypaBHeHMil 10 onpeaeaeHuo Jorapudpma
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MeTo NOTEeHIMPOBaHUs

14 Merto BBEIeHUsI HOBOM NIEPEMEHHOU

15 Mertox norapudmMupoBaHus

16 Ilepexoa K HOBOMY OCHOBaHUIO

17 Pemenue norapuMudeckux ypaBHeHUN

18 Konmponvnas pavoma Ne8 no meme «Jlozapughmuuecxkue ypasnenus»

Tpuronomerpuyeckne BbIpaskeHHs M YpaBHeHus - 22 yaca

1 CuHyc, KOCHHYC YHCIIOBOTO apryMeHTa

2 TaHreHc M KOTAaHI'€HC YUCIOBOIO apryMeHTa

3 ApPKCUHYC, apKKOCHHYC M apKTAHI'€HC YUCJIIOBOI0 apryMeHTa

4 TpuronomeTrpuyeckas OKpyKHOCTb, OIIPEIETIEHUE TPUTOHOMETPUUECKUX
(YHKIMI YMCIOBOrO apryMeHTa

) OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIAECTBA
ToxaecTBa U TOKJIECTBEHHbIE TPE0Opa30BaHUs

6 @DopMyITBI JBOMHOTO yriia

7 DopMysIbl TOHMKEHUS CTEEHH

8 @DOpMyITBI TTOJIOBHHHOTO yTJIa

9 DopMysibl CyMMBbI apTYMEHTOB

10 Dopmysbl CyMMbl QYHKIUI

11 Dopmysbl Tpou3BeACHNUS PYHKIUN

12 [IpeoOpa3oBaHye TPUTOHOMETPUUYECKUX BBIPAKEHUHN € TOMOIIIBIO GopMyI

13 Konmponvnasn paboma No9 no meme «Tpuzonomempuueckue eolparxcenusn»,

14 Pemenne ypaBHeHUs1 COSX = a

15 Perrenue ypaBHeHus SINX = a

16 Pemenne ypaBHeHuit tgx = a, ctgx = a

17 MeTto1 3aMeHBI IEPEeMEHHOM

18 YpaBHeHUsI, CBOSIINECS K KBaAPATHBIM ypaBHEHUSIM

19 MeTto pa3yioxKeHuss Ha MHOKHUTEIN

20 OAHOPOIHBIE TPUTOHOMETPUUYECKUE YPABHEHHUSI

21 Pemenue TpuroHoMeTprueCcKUX ypaBHEHHIM

22 Konumponvnas paboma NelO no meme «Tpuzonomempuueckue
Ypasnenusn»n

IlocaenoBaTenbHOCTH M Iporpeccuu - 10 yacos

1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCJIEIOBATEILHOCTEN

2 MeTto1 MaTeMaTHYECKOM HHTYKIIHH

3 MOHOTOHHBIE ¥ OTPaHUYECHHBIE MTOCIE0BATENILHOCTH
HcTropus BOZHUKHOBEHUS MAaTEMaTUYECKOTO aHaM3a KaK aHalu3a
OECKOHEYHO MaJIbIX.

4 Apudmernueckas v reOMeTpHUEcKas POrpeccuu

5 beckoneuHo yObIBaroIasi reoMmeTpuyeckasi IpoTrpeccus

6 CymMmMa 6eCKOHEUHO YOBIBaIOLIEH reOMEeTpUIECKOM Mporpeccun

7 JIMHENHBIN U SKCIIOHEHIMAIBHBIN poCT. HYuco e

8 Dopmyra CI0KHBIX TPOLIEHTOB

9 Hcnonp30Banne Mporpeccuu A pelIeHUs peallbHbIX 3a1a4 MPUKIaIHOTO
Xapakrepa

10 Konmponsnas paboma Nell no meme «Ilocnredosamenvnocmu u
npozpeccuu»

HenpepsbiBubie pynknuu. IlpousBognas - 20 yacos

1 HenpepoiBHble GyHKIIMHN U UX cBoiicTBa. Touka pa3pbiBa
@DYHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIBHBIX IIPOLIECCAX U SIBICHUSX.
I'paduky peasibHBIX 3aBUCUMOCTEH.

2 AcumntoTsl rpadukoB ¢pyHkiuil. CBoiicTBa QYHKIMI HEPEPHIBHBIX HA

OTpEe3Ke




MeTOI[ HUHTCPBAJIOB 1A PCIICHUSA HCPABCHCTB
HepaBeHcTBO, pellieHNE HEPABEHCTBA

4 ITpuMeHeHne CBOMCTB HeNPEePhIBHBIX (DYHKIMHN AJIs1 pEIICHUs 3a/1a4
S) IlepBas u BTOpas Mpon3BoAHBIE HYHKIUU
6 Omnpenenenne, reoOMeTpUYECKU U PU3NUECKUI CMBICI IIPOU3BOHOM
7 AJTOPUTM HaXOXJIEHUS MPOU3BOJHOM
8 Dopmynel quddepeHpoBaHus
9 [TponsBoHas cTeneHHON QyHKIMK
10 [Tpon3BoHBIE AIeMEHTAPHBIX QYHKIIUI
11 Brrancienne npons3BoAHBIX 3JIEMEHTAPHBIX QYHKIIUH
12 [TponsBoaHas cymMMbl (yHKIUH
13 [IpousBoHas npousBeneHusAQYHKIUN
14 [IpousBoiHas 4aCTHOTO PYHKUIMH
15 [IpousBoiHas KOMIO3UIMH PYHKIUI
16 [ToHATHE M BBIYMCIIEHHE POM3BOIHOM N-Iro NOpsIKa
17 JlndpdepeHnnpoBanue cI0KHOU QyHKIIUU
18 YpaBHeHMe KacaTeabHOU K rpadpuky QyHKIUU
19 YpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU
20 Konumponvnas paboma Nel2 no meme «Henpepuvienvie (hynkyuu.
Ilpou3eoonan»
IloBTOpEHME, 0000IIEHNE, CHCTEMATH3AIMS 3HAHUM - 2 yaca
1 Penrennst TpuroHOMETpUYECKUX YpaBHEHHUN
2 CucremaTu3anus 3HaHUN

IHoypounoe niianupoBanue AJIEBPA u nayana matemarudeckoro anaiamsa, 11 kiaacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
HccaenoBanue pyHKIuii ¢ MoOMONbI0 NPOU3BOIHONM - 24 yaca
1 [ToBTOpenue. ®opmynsl nuddepeHpoBaHms
2 [IpaBuna quddepeHnupoBanus
3 [IpumeneHnue Mpou3BOIHOM K HccaeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh
4 [IpumeHeHne Npor3BOIHOM K HCCIe0BaHUIO (DYHKIIUN HA SKCTPEMYMBI
5 DKCTpeMyMbI (QYHKIIUH
6 Brruncnenue 35kcTpeMyMoB PyHKITUU
7 [IpumeHeHne npou3BOIHOM I TOKA3aTENbCTBA TOXKIECTB M HEPABEHCTB
8 IToctpoenue rpaduxoB QyHKIUI
9 HccnenoBanue GpyHknu u nocrpoerue rpaduka GyHKIUH
10 Ces3b Mex 1y rpadukoM GyHKIUU U TpaduKoM €€ MPOU3BOTHOM
11 HauGonpIiee 1 HauMmeHblllee 3Ha4eHHs PYHKIIUU HA TIPOMEKYTKE
12 3amaun Ha OTHICKaHWE HAMOOJIBIIUX Y HAUMEHBIIIUX 3HAUCHUN BEIHUYNH
13 Pemenue 3a1ay Ha HaXOXKJCHHE HAWOOIBIINX M HAUMEHBIINX 3HAYCHH
14 ITpuMeHeHre MPON3BOIHON K UCCIIEIOBAHUIO (DYHKIIUU
15 Konmponsnas paboma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOUBIO NPOU3BOOHOIL
16 [IpumMeHeHre MPOM3BOIHON AJIS HAXO0XKIEHHUS HAWTYUIIETO PelIeHHs B
MIPUKJIAIHBIX 3a7auax
17 [IpumeHenne Npon3BOIHOM B PEIIEHNH 3a/1a4
18 [IpumeHeHre MPON3BOIHON ISt HAXOMKAECHUS HAWITYUIIETO peleHus JUIs
OTIpEJIENIEHNUs] CKOPOCTH IpoIecca, 3aJaHHOT0 (hopMYIoi I rpadukom
19 [TpumeHeHre MPON3BOIHON 11 HAXOXKAECHUS HAWITYUIIETO peleHus JUIs
OTIpeJIeNIeHUs] YCKOPEHHsI IPpoLecca, 3a1aHHOro (hopMysIoi uiam rpaduxom
20 Komnozunus GyHKImii




21

I"'eomeTprueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM IJIOCKOCTH

22

I'eomerpuueckue 0Opa3bl HEPABEHCTB HA KOOPIMHATHOM TIIOCKOCTH

23

[ToBTOpenue no Teme «MccnenoBanue PyHKIUN C MOMOIIBIO TPOU3BOTHOM

24

Konmponvnasa paboma Ne2 no meme «Hccneoosanue ¢pynkuyuii ¢
HOMOUbIO RPOU3EOOHOU»

IlepBooOpa3nas u unTerpaJ - 12 yacon

IlepBooOpasHas

OCHOBHOE CBOICTBO IEPBOOOPA3HBIX

IlepBooOpa3HbIe AeMEeHTapHBIX (PYHKIMI

[IpaBuia Hax0XAEHUsI IEPBOOOPA3HBIX

WNurerpain. ['eomeTpryecknii CMbICI HHTETpasa

Brruucnenue onpenenénnoro uaterpaia no Gopmysne Heiorona-JleitOnuna

[Ipumenenne nHTerpana Juist HAX0XACHUS IJIOMAeH MIIOCKUX QUTYp

[IpumeHeHne nHTerpaia Juist HAX0XKACHUs 00bEMOB I€OMETPUUYECKUX TEI

OO N0 WIN(F

[Ipumeps! pemennii uddepeHnnaabHbIX YpaBHEHHUH

MaremaTiueckoe MOJICIMPOBAHUE PEATIBHBIX ITPOLIECCOB € MOMOIIBIO
T depeHnnanbHbIX YpaBHEHHM

[ToBTOpenue no teme «IlepBooOpazHast 1 HHTETpaIT»

Konmponwvnasa paooma Ne2no meme «Ilepeooodpaznan u unmezpan»

I'paduxn

TPUIroOHOMeTpUYecKkuX GyHKuui. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacos

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U rpauKu

CpoiictBa u rpaduk QyHKIMH Y = COSX

CsoiictBa u rpaduk GyHKImH Y = SinX

I'padukn Gynaxumii y = tgx, y = ctgx

Penienne TpUroHOMETPUIECKUX YPaBHEHUH € TOMOIIBIO TpaduKoB

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHUH C IOMOINIBIO Tpaduka

OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUH METOJIOM repedopa

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH JBOWHBIM HEPABEHCTBOM

OO|NOOIPAIWIN|F-

O160p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHI C MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

TpI/Il"OHOMeTpI/I‘ICCKI/Ie HCPABCHCTBA

11

MeTO,Z[BI PEIICHUEC TPUTOHOMETPHUYCCKHUX HEPABCHCTB

12

Pemienne TpUroHOMeTpHUUECKUX HEPABEHCTB IrpaduyecKu

13

Pemenne TPUTOHOMETPUYECCKHNX HCPABCHCTB
HpI/IMCHeHI/Ie ypaBHCHI/II‘/'I N HCPABCHCTB K PCIICHUIO MATCMATUYCCKHUX 3a1a4 U
3aJ1a4 U3 pa3JIMYHbIX oOmnacreit HAaYyKU U peanLHoﬁ KHU3HU.

14

Koumponvnasa paooma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynxyuii. Tpuzonomempuueckue nepagencmea»

HppauuonajbHble, IOKa3aTe/ibHbIE H JIOrapu@mMuyeckue HepaBeHCTBa - 24 yaca

HpOCT@ﬁH.IPIG ITOKa3aTCJIbHBIC HCPABCHCTBA

CBC,Z[CHI/IG IOKa3aTCJIbHOI'O HCPABCHCTBA K HpOCTCﬁmeMy

MeTto 1 BBEIEHUSI HOBOW MEPEMEHHOMU

Paznosxxenne Ha MHOXKHUTEIIN

CBG,Z[CHI/IG K paBHOCHHBHOﬁ COBOKYITHOCTH

Mertoj panimoHaIu3anuy (3aMeHa MHOKHUTEIISH )

Fpa(l)nqecm/le MCTOJIbI PCIICHUS ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

IIpocTeiimme gorapupmMuyecKkie HEpaBeHCTBA

OO NO|UIR|WIN -

Jlorapudmuueckie HepaBeHCTBA, CBOAAIIMECS K TPOCTEHIINM

=
o

Mertoz 3aMeHbI IEPEMEHHOU

o
o

.HOFapI/I(bMI/I‘-ICCKI/IC HCPAaBCHCTBA, CBOJAAIIHNCCS K pallMOHAJIbHBIM

=
N

Jlorapugmuueckie HepaBeHCTBA, COJIepXKallie IEPEMEHHYI0 B OCHOBAHUHU
jorapudpma

=
w

Merto1 HHTEPBAJIOB
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I'paduueckuii MeTo pereHus JorapupMuIeckux ypaBHEHHI 1 HEPABECHCTB

15

HppanmoHaibHble HEPaBEHCTBA CTAHJAPTHOIO BUA

16

Meron nepexosa K paBHOCHIBHON CUCTEME

17

JIpoGHO-uppanoHaibHbple HEPABEHCTBA

18

Mertoz 3aMeHbI IEPEMEHHOU

19

HppanmoHaibHble HEPABEHCTBA CMEIIAHHOIO TUIIA

20

WppatmonaibHble Jorapu@Muueckie HepaBeHCcTBa

21

YMHOKEHUE HA CONPSKEHHOE

22

Merto1 UHTEPBAJIOB

23

I'paduueckuii MeTo1 pelieHns HPPaMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB

24

Konmponvuaa paboma Nedno meme «Hppauyuonanvnsle, nokazameivbHole
u 102apugmuyeckue HepageHcmea»

KoMmiekcHbie ynciaa - 10 yacos

TloHsATHE KOMIUIEKCHOTO YHCJIIa

Anrebpandeckas GopMa 3anrcu KOMIUIEKCHOTO YHCiia

Apudmernueckue onepanuy ¢ KOMIIEKCHBIMH YUCJIaMU

Apudmernueckue onepanuu ¢ KOMIIEKCHBIMH YUCIIaMU

TpuronomeTrpuueckas popma 3anucy KOMIUIEKCHOTO YHCIia

N300pakeHne KOMIJIEKCHBIX YHCe Ha KOOPIMHATHON TJIOCKOCTH

®dopmyna Myaspa

KopHu N-o¥i cTenenn n3 KOMIUIEKCHOTO YHCIIa

O ONOO|OTDW|IN|F-

[IpumeHeHre KOMIUIEKCHBIX YUCEI JUI pelleHns GU3NYECKuX 1
FeOMETPUUYECKHX 3a]1a4

[N
o

Konumponvnasa paooma NeSno meme «Komnnexcuvie uucaa»

HarypasabHble u nesnblie yuciaa - 10 yacos

HaTypaJ'IBHBIe " 1OCJIbIC YnClia

HpI/ISHaK JCIIMMOCTH LCJIBIX YHUCET

HpI/IMeHeHI/Ie IMPU3HAKOB JCIMMOCTHU HECJIbIX YHUCCII

ITpumenennie HOJl u HOK nnst pemenust 3a1a4 B EIbIX YHUCIIAX

BrruncieHne ocTaTKoB 10 MOIYJIIO JJIA pEHICHUA 3a]a4 B LECJIbIX YHUCIaX

HpI/IMeHeHI/Ie OCTATKOB I1IO MOAYJIIO JJIsA pCHICHUS 3a1a4 B IECJIbIX YHUCIaX

Anroputm EBkinia

HpI/IMeHeHI/Ie AJIrOpUTMa EBKJ’II/I,I[a JJI1 pEIICHMS 3a/1a4 B EJIbIX YHUCIIaX

O ONO|OIDIWIN|F-

HOBTOpeHI/Ie 10 TCMC «HaTypaﬂbeIe H I CJIbIC YHCJIa»

=
o

Konmponvnasn paboma Nebno meme «Hamypanvnule u yenvie uucia»

a
=

CTeMbl PALIMOHAJIBLHBIX, HPPALMOHAJILHBIX MOKA3aTeJIbHBIX U JIOrapu(MUYeCKUX YPaABHEHHI —

12 yacoB

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ

PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CJIC/ICTBUS

OCHOBHBIC MCTOJbI PCIICHUA CUCTCM pallMOHAJIbHBIX ypaBHCHI/Iﬁ

OcHoBHBIE MCTO bl PCIICHUS COBOKYHHOCTeﬁ pallnOHAJIbHBIX ypaBHCHI/IfI

OAHOPOIHBIE CUCTEMBI YPAaBHEHUN

OcHoBHBIE MCTObI PCIICHUSA CUCTCM HPPATUOHAIIbHBIX ypaBHeHI/Iﬁ

OcHoBHBIE MCTO bl PCIICHUS COBOKYHHOCTeﬁ HPpallMOHAJIbHBIX ypaBHeHI/II\/’I

OcHOBHEBIC MCTOAbI PCIICHUS CUCTCM IMMOKA3aTCIILHBIX ypaBHeHI/Iﬁ

OO INO|UIRIWIN|F-

OcHOBHBIE MCTO bl PCIICHUS COBOKYHHOCTeﬁ MMOKa3aTCJIbHbBIX ypaBHeHI/Iﬁ

=
o

OcHOBHEIC MCTOAbI pCIICHUS CUCTCM J'IOI‘apI/I(I)MI/ILICCKI/IX ypaBHCHI/Iﬁ

o
o

OCHOBHBIE METO/IbI pEIIEHHs] COBOKYITHOCTEH JoTapu(pMUIECKUX YpaBHEHHI

=
N

Konmponwvnasa paboma Ne7no meme «Cucmemvl payuonaibHulx,
UPPAYUOHAIbHBIX NOKA3AMENIbHBIX U J102APUPMUUECKUX YPAGHEHUT»

3agaum ¢ napamerpamu - 16 yacos

| PanyoHanbHbIE YpaBHEHUs € ITapaMeTpaMu




PannonasibHbIE HEpABEHCTBA C TApaMETPaMu

PanyoHanbHbIE CUCTEMBI C TApaMeTpaMu

HppanmonanbHble ypaBHEHUS C TapaMETPAMHU

WppatnoHaibHbl HEPAaBEHCTBA C IapaMeTPaMu

HppanmoHaibHble CUCTEMBI C IApaMeTpaMu

[Ioka3arenbpHble YpaBHEHUs € TapaMeTpamMmu

[loka3zarenbHble HEPABEHCTBA C NApaMeTpamMu

OO (N |0 |W|N

[loka3zarenpHble CUCTEMBI C TApaMETPaMu

10 Jlorapudmuueckie ypaBHEeHHS C TapaMeTpaMu

11 Jlorapudmuaeckrne HEpaBeHCTBA C TapaMeTPaMH

12 Jlorapugmuyueckue CUCTEMBI ¢ TapaMeTpaMu

13 TpuronomeTpruyeckue ypaBHEHHUs ¢ TapaMeTpaMu

14 TpuroHomMeTprdecKre HEPABEHCTBA C ITapaMeTpamMu

15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu

16 Konmponvnan paboma Ne7no meme «3adauu ¢ napamempamu»
IloBTOpeHue, 00001IeHNE, CHCTEMAaTH3aNMs 3HAHU - 16 yacoB

1 ApubmMeTnueckne oneparuu ¢ JeHCTBUTEILHBIMHU YUCIaMU

2 Pemenne npoOHO-paiOHATEHBIX YPaBHEHUH

3 DneMeHTapHOe ucciaeloBaHue U rpa@uku GyHKIMMA

4 [IpeoOpa3oBaHMs YUCIOBBIX BRIPAXKEHHI, COIEPIKAITNX CTENEHH U KOPHU

S) Pemienne nppanmoHanIbHBIX YpaBHEHUN

6 OCHOBHBIE METO/Ibl PEIIEHUS TOKA3aTeIbHbIX YPaBHEHUI

7 Pemenue norapupmuueckux ypaBHeHHM

8 ITpeo6pazoBaHye TPUTOHOMETPUYECKUX BBIPAKEHUN

9 Penienre TpuroHOMETpUYECKUX YpaBHEHUHN

10 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHCHHUI

11 Brruncienue npous3BoHBIX 3JIEMEHTAPHBIX (DYHKIIHI

12 [IpuMeHenne mMpon3BOIHOM K UCCIEA0OBAHUIO (DYHKITHHI

13 [Ipumenenne uaTerpana st HAX0XKACHUS IIOMAeN MIOCKUX GUryp

14 Ilpomesricymounan ammecmayusn. Umozoeana konmpoavnasn pavoma (Ne8)

15 AHanu3 pe3yinbTaTOB KOHTPOJILHOM pabOThI

16 CucreMarusanys 3HaHUI
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