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HHOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hayasa MaTeMaTHYECKOTO aHAIM3a» SIBIAETCS OJHUM M3 HaumboJiee 3HAUYMMBIX B
porpamMme CTapIiiel IIKOJbI, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HHCTPYMEHTANBHYIO 0a3y Ui
M3YUYEHHs BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (popMHUpYET Jorndyeckoe U abCTpakTHOE
MBIIIJIEHUE Y4YaIlMXCsS Ha ypOBHE, HEOOXOJUMOM [yl OCBOCHMSI MH(OPMATUKU, OOIIECTBO3HAHUS, UCTOPHH,
CIIOBECHOCTH M JIPYTMX IUCUMIUIMH. B pamkax JaHHOrO Kypca ydaliuecs OBJIQJIEBAlOT YHUBEPCAJIbHBIM
S3BIKOM COBPEMEHHOM HAayKH, KOTOpast GopMyIrpyeT CBOM JOCTIDKEHHS B MaTeMaTHIeCKoi (opme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISI YCHEIIHOTO OBJIAJICHHS
3aKOHaMM (PU3MKH, XUMUHM, OHOJIOTHM, TIOHMMAHUS OCHOBHBIX TEHJEHIUN pa3BUTHUS SKOHOMUKHU U
OOIIECTBEHHON KU3HH, TII03BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOJIb30BaTh UX Ui JajibHEHIIero o0pa3oBaHus U B MOBCEIHEBHOMN >KHU3HU. B ToXke
BpeMsi OBJIaJicHHE aOCTPAaKTHBIMU W JIOTUYECKH CTPOTMMM KOHCTPYKLIMSIMH aireOpbl M MaTeMaTHUYeCKOTO
aHaJlu3a pa3BUBaeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JIOKa3bIBATh
YTBEPXKIACHHUSI C TMOMOUIBI0 HHAYKIMM M PacCykJaTb JEIyKTUBHO, UCIOJb30BaTh 0O0OOOLIeHHE |
KOHKpEeTH3all1Io, abcTparupoBaHue U aHAJIOTHI0, GOPMUPYET KPEAaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyuenus kypca «Anredpa v Hayajla MaTeMaTUYECKOTO aHAJIM3a» ydallluecs MOJIydaroT HOBBIM
OMBIT pEUIeHMs] MPUKIAJHBIX 3a/lad, CaMOCTOSATEIBHOTO MOCTPOEHHS MaTeMaTHYEeCKUX MOJIeNel peabHbIX
CUTyallMii, MHTEpPOpPETAllud TOJYYEHHbIX pEIIeHUH, 3HAKOMSTCS C MpUMEepaMud MaTeMaTHYEeCKHX
3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U HCKYCCTBE, C BBIJAIOIIMMMCS MATEMaTHUYECKMMH OTKPBITUSIMU U UX
aBTOpPaMHU.

Kypc ob6nagaer 3HauuTeNbHBIM BOCHMTATEIbHBIM MOTEHLMAIOM, KOTOPBIM peaqu3yercs Kak depes
yueOHBII MaTepuai, CnocoOCTBYIOMIMM (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 CHelUPUKY
y4eOHOH JesTeNbHOCTH, TpeOyrouled NpOJOJDKUTENIbHON KOHLEHTpPAlMM BHUMAHUS, CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH U OTBETCTBEHHOCTH 3a MOJIy4EHHbIN pe3ynbTar.

B ocHoBe meronuku oOydeHus: aireOpe W HavajsaM MaTeMaTH4eCKOIO aHalIM3a JISKUT JesTeIbHOCTHBIN
MIPUHIIATI 00YYCHHUSI.

B crpykrype kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIN3a» MOXKHO BBIIEIUTH CIEIYIOLIUe
coJiepKaTelbHO-METOIMYeCKue JUHUU: «Yucna u BelUUCIEHUs», «DYyHKIUMM U Tpaduku», «YpaBHEHHS U
HepaBeHCTBa», «Hauama Maremarnueckoro aHanmsa», «MHOXecTBa U JIOTMKa». Bce OCHOBHbIE
COJIepKATEIbHO-METOIMUECKUE JIMHUM M3Y4aroTCs Ha MPOTSHKEHUM JIBYX JIeT OOydeHMsl B CTaplluei MIKoJe,
€CTECTBEHHO JIONOJIHASA JAPYr JApyra W IOCTENEHHO HAChIAsCh HOBBIMU T€MaMHM U pazjenamu. MOXXHO ¢
YBEpEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SBJII€TCSI MHTETPAaTUBHBIM, IIOCKOJIbKY OOBenuHSET B cebe
COJIepKaHNE HECKOJIbKUX MAaTEMAaTUYECKUX TUCLUILUIMH, TAKUX KaK ajaredpa, TpPUrOHOMETPUs], MaTeMaTHYeCKUN
aHaJIM3, TEOpUs MHOXKECTB, MaTeMaTHuecKkas Jioruka u jap. Ilo mepe Toro, kak ywamiuecsl OBJIaJeBalOT BCE
Oosiee MIMPOKUM MaTEMaTHYECKUM ammnapaToM, y HHUX IOCIEI0BaTeNbHO (POPMUPYETCS U COBEPLICHCTBYETCS
YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pEaJbHOM CUTyallud, HNPUMEHATh 3HAHMS, IOJYYEHHBIE IPH
U3yYEHHM Kypca, A pelleHHs CaMOCTOATENbHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOM 3ajayu, a 3areM
MHTEPIPETUPOBATh CBOM OTBET.

ConepxaTenpHO-MeTOAMYEeCKast JUHUS «YUucia U BBIYMCICHUS» 3aBepliaeT (OpMHUPOBAHUE HABBIKOB
HCIOJIb30BAHUS AEUCTBUTEIbHBIX YHCEN, KOTOPOE ObUIO HAYaTO B OCHOBHOM IIKoJje. B crapuieii mkosie ocodoe
BHUMaHHE Yyjaensercss (OPMHMPOBAHUIO HABBIKOB PpAIMOHANBHBIX BBIUMCIEHHH, BKIIOYAIOIIUX B cebs
UCMOJb30BAHUE PA3IUYHBIX (OPM 3alMCH YMCIa, YMEHHE JeJlaTh NPUKUIKY, BBIMNOIHATH NPUOIMKEHHBIE
BBIUMCIIEHUS, OLICHMBATh YMCJIOBBIE BBIPAXEHMS, pPabOTaThb C MaTeMaTWUYECKMMH KOHCTAaHTaMH. 3HAKOMbIE
y4JallMMCsT MHOJKECTBA HaTypajJbHBIX, LEJBbIX, PALUOHAIBHBIX M JEHCTBUTENBHBIX YHCEN JOINOJIHAIOTCS
MHO>KECTBOM KOMIUIEKCHBIX 4HMCEN. B KaXXIOM M3 3THMX MHOMECTB pacCMaTpUBAIOTCS CBONCTBEHHBIE €MY
cnenn(puyecKre 3aa4M U oTepaluu: AeJeHrne Hallelno, ONepUpOBaHUE OCTaTKaMU Ha MHOXKECTBE LEJIbIX YHCET,;
0coOble CBOMCTBAa pAlMOHAIBHBIX M HPPALMOHAIBHBIX 4YHCET; apU(PMETHUYECKUe OIEepalud, a TaKKe
U3BJICUEHUE KOPHS  HAaTypaJbHOW CTENEHM HAa MHOXKECTBE KOMIUIEKCHBIX 4ucen.  biaromaps
IIOCJIEJOBATEIbHOMY PACUIMPEHUI0 KpYra MCIOJIb3YEMbIX YHCENI M 3HAKOMCTBY C BO3MOYKHOCTSMHM HX
INPUMEHEHMsI JJIS pelleHHs] pa3iuyHbIX 33734 (HopMUpyeTCs MpeACTaBICHHE O E€IUHCTBE MAaTEMaTUKHU Kak
Haykl W e poJid B TOCTPOCHMM MOJeNeil peaqbHOro MHUpPA; LIMPOKO HCHONB3YIOTCS 0000IIeHne Hu
KOHKpEeTHU3aLHs.

JIunus «YpaBHEHUS M HEPABEHCTBA» pealM3yeTcsl Ha MPOTSHKEHUH BCEro oOydyeHHUs B CTapllei IIKOJe,
IIOCKOJIBKY B KaXJ10M paszfeie [Iporpammsl IpeaycCMOTpPEHO pelIeHre COOTBETCTBYIOIIMX 3a1a4. B pe3ynbrare



y4aliecs: OBJIaJEBal0OT Pa3IUYHbBIMU METOJAMU PEUIEHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TAKXKe 3ajay, COAEPKaIINX
napameTpsl. [lomydyeHHbIE yMEHHUS HIMPOKO HCIOJB3YIOTCS MpPH HCCIEAOBAHUHM (PYHKIHMHA € MOMOIIBIO
MPOU3BOIHOM, MpPHU pPEIICHHH MPHUKJIAAHBIX 33Jad W 3ajad Ha HAaXOXJACHHWE HauOONBIIUX M HAUMEHBIIHX
3HayeHud ¢yHkuuu. [lanHas cojep:KarenbHas JIMHUS BKIIOYAeT B cedd Takke (HOpMUpOBAHHE YMEHHMA
BBIMOJIHATE  pacy€Tel 1o  ¢dopMmynaM, MpeoOpa3oBaHMs  PAlMOHAIBHBIX, HUPPALMOHATIBHBIX U
TPUTOHOMETPHUYECKUX BBIPAKECHUH, a TAaKKE BBIPAKEHUH, COAEp)KAIIMX CTereHH H Jorapudmel. braromaps
U3YYEHHIO aIredpandyeckoro Mmarepuaiga HIPOUCXOAUT JajibHeWllee pa3BUTHE aNTOPUTMUYECKOTO U
aOCTpaKTHOTO MBIIUICHUS Yy4aIIUXcs, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX pacCyXACHUH, paboThl ¢
CUMBOJIBHBIMH (popMaMH, MPEACTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npemnaraet 3¢h(heKTUBHBIE MHCTPYMEHTBHI sl PEIIeHUs TPAKTHUYECKUX U €CTECTBEHHOHAYYHBIX 337134,
HarJISIIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KAK S3bIKA HAYKH.

CopnepxatenpHO-MeToAMUYecKast JTUHUAA «DyHKIUH W TpadUKW» TECHO TMEPeIuieTaeTcsl C APyTrUMH
JIMHUSMH Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 33Ja€T MOCIEA0BATEIBHOCTD U3ydeHUs MaTepuaa. M3yuenne
CTENEHHOM, MM0Ka3aTeIbHOU, JOrapu(pMHUUECKON U TPUTOHOMETPUUECKUX (PYHKLIMN, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN [ pelleHus 3ajady U3 JAPYrHX Y4eOHBIX NMPEAMETOB U PEalbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeéMaTH4YE€CKUM aHAJIW30M, TaK U C PElIEHuEM ypaBHEHUU U HepaBeHCTB. [Ipu aTom Oosbinoe
BHUMaHUE ynensercs (OpMHUpPOBAaHUIO YMEHHS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJIMYMHAMHU, MCCIIEI0BATh MOJIyYeHHbIE (DYHKIMHU, CTPOUTh UX Ipaduku. Matepuan 3ToH copepkareabHON
JIMHWHW HAIleJICH Ha Pa3BUTHE YMEHHMI M HaBBIKOB, ITO3BOJISIOIIMX BBIPAXKaTh 3aBUCHMOCTH MEXKy BEIUUMHAMU
B pa3nu4HOM (hopme: aHATUTHUECKOM, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETH3ALMH, NCIIOJIb30BAaHUIO aHAJIOTUHA.

ConepxarenpHas nuHUS «Hadama maremMaTH4ecKOro aHalin3a» MO3BOJISIET CYIIECTBEHHO DPACIIMPUTH
Kpyr KaK MaTeMaTHU4eCKUX, TaK M NPHUKIAJAHBIX 3a/1a4, JOCTYIHBIX IIKOJIbHUKAM, TaK KaK y HUX MOSBISAETCS
BO3MOXHOCTh CTPOUTHh T'padUKU CIOXKHBIX (YHKIIUH, ONpeAesTh UX HauOOJbIINEe U HaUMEHbIINE 3HAYEHUS,
BBIUUCIIATh IUIOIAAM (GUIYp M OOBEMBI TeJd, HAXOAWUTh CKOPOCTM M YCKOpeHHus npoieccoB. JlanHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTH ITOCTPOCHMS MATEMAaTUYECKHMX MOJEIECH pealbHbIX
CUTyallM{, TO3BOJIIET HAXOAWTh HAWIy4Ylllee pPEIICHWE B MPHUKIAJHBIX, B TOM YHCJIE COLMAJIBHO-
HSKOHOMHYECKHUX, 33aJadax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTHYECKOTO aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO M KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMATUKH B HAyKe, TEXHHKE M HCKYCCTBE. Y4YalllUecs Y3HAIOT O BBLIAIOLIUXCS
pe3yibTarax, HOJy4YE€HHBIX B XO/J€ pa3BUTHsI MaTEMAaTUKN KaK HAyKd, U 00 UX aBTOpax.

ConeprxaTenpHO-MeTOAUYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHOKECTB U MaTEMaTHYECKOH JIOTUKU. TeopeTUKO-MHOKECTBEHHBIE MPECTABICHUS IPOHU3BIBAIOT BECh KYPC
IIKOJBHOM MaTeMaTHUKU W Npe[jaraloT HaubOosiee YHUBEPCAIbHBIM S3bIK, OOBEAMHSAIOLINI BCE pa3fessl
MaTEeMaTUKU U €€ NMPUIIOKEHUH, OHU CBA3BIBAIOT PA3HBIE MATEMAaTUYECKUE NUCLUUIUIMHBI U UX IPHIIOKEHUS B
enuHoe 1enoe. [IoaToMy BakHO aTh BO3MOKHOCTH IIKOJBHUKY TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATH €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. [pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKd CcJeayeT IMpU3HaThb CBOMCTBEHHYIO €H CTpPOrocTh OOOCHOBAaHMM M ClelOBaHUE
ONPEACIEHHBIM IIPABUJIaM IIOCTPOCHMSI JOKA3aTEIbCTB. 3HAKOMCTBO C IEMEHTAaMU MaTE€MaTH4ECKON JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIJIEHUS y4JallluXcs, I03BOJIAET UM CTPOUTh CBOM PACCYXJCHMS Ha
OCHOBE JIOTMYECKHX MpaBuil, (GOPMHUPYET HABBIKU KPUTUYECKOT'O MBIIIJICHHSL.

B kypce «Anrebpa u Hadajza MaTeMaTHYECKOro aHalW3a» IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOJeeH
peanbHBIX CHUTYyallui, UCCIEIOBaHMS 3THUX MOJENEH ¢ MOMOUIbI0 ammapaTa aaredpbl ¥ MaTeMaTH4ecKoro
aHaJIM3a, WHTEPIPETALMK NOJYYEHHBIX PE3yJbTaTOB. Takue 3aJaHMsl BIUIETEHBI B KaXKIblil W3 DPa3AeioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepHaj Kypca IIMPOKO MCIIOJIB3YETCS Ul PEIEeHUs NPUKIaaHbIX 3a1ad. [lpu
pelIeHNH peaJIbHbIX MPAKTUUECKUX 3aJlad ydalllhecss pPa3BUBAIOT HAOMIOJAaTeNbHOCTb, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, abCTparupoBaThbcs, MCIOIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBaTh MpoOiIeMy.
JleaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337]ad OPraHU3yeTCsl B IpoIlecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayaiaa MaTeMaTHYECKOTO aHAIHU3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE
CornacHo yuyebHomy miany B 10 —I11 wximaccax wu3ywaercs yueOHBIH Kypc «Anrebpa M Hadaia
MaTeMaTH4YeCKOTO aHaJIM3a», KOTOPBINA BKIIOYAET B ce0s cielyIolle OCHOBHbIE pa3zesbl coaepkanus: «Hucna



Y BBIYHCIICHHS», «YPaBHEHHS U HEPABEHCTBa», «DyHKIMH 1 rpadukmy», «Hauana MareMaTn4eckoro aHaan3ay,
«MHOKeCTBa U JIOTUKAY.

B VYuebnom miane Ha u3ydyeHHe YriayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBoIUTCS HE MeHee 4 yd4eOHBIX 4acOB B HEJEIIO B TEUCHHE KaX/I0T0 roJia 00ydeHus1, BCEro 3a
nBa roga ooydenuss — He MeHee 280 ydeOHBIX 4acoB.

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

OcBoenune yueOHOTO npeameTa «Anredpa U Havajsa MaTeMaTUYECKOTO aHaln3a» JOJDKHO 00ecreynBaTh
JOCTHKEHHEC Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs CICIYIOMIUX JIMYHOCTHBIX, METANpPEIMETHBIX H
MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:

JIMUHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE PE3yAbTATEIOCBOCHHS MPOTPAMMBI YU€OHOTO TpeaMeTa «MareMaTrkay XapakTepu3yrTCs:

['paxxpaHCKkO€ BOCIUTAHHUE:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIIUK O0YUYaIOIMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
poccuiickoro o0miecTBa, MPEACTABICHHEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKIMOHHPOBAHUS Pa3TUIHBIX
CTPYKTYp, SBJIEHUHM, MpoLedyp TIpaxaaHcKoro oOmiectBa (BbIOOpBI, ONPOCHI M Ip.), YMEHHUEM
B3aMMOJICHICTBOBATH C COIMAIIBHBIMA MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIMSIMU U HA3HAUYCHUEM .

[TaTpuoTHYecKoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPaKIaHCKOW UACHTHYHOCTH, YBAXKEHHUS K MPOIIOMY U HACTOAIIEMY
POCCUHCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHWEM K JIOCTH)KEHHUSM POCCHMCKHX MAaTeMaTHKOB U
POCCHIICKOM MaTEMAaTHYE€CKOW IIKOJIbI, K MCIOJIb30BAaHUIO 3TUX JOCTHXKEHUW B APYrUX HAyKaX, TEXHOJIOTHUSX,
chepax SdKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH pPOCCHUHCKOTO Haponaa; cHOPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHHWs, 3TUYECKOIO IIOBEJECHHUs, CBSI3aHHOTO C IPAKTHUYECKHUM NPUMEHEHHUEM JOCTH)KEHUN HayKH U
NeSITENIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

OCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpPY, BKIIIOYas 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEN, 0OBEKTOB,
3a/1a4, PELICHHM, pPACCYKIECHHUHU; BOCIHPUUMYHMBOCTBIO K MATEMATHYECKHMM acClEeKTaM pPa3jN4YHbIX BHUIOB
HCKYCCTBa.

Pu3nYecKoe BOCIIUTAHUE:

cOpPMUPOBAHHOCTHIO YMEHHSI MNPUMEHSTh MaTeMaTUYeCKHWEe 3HaHMsI B HHTEpecax 3/I0pOBOTO U
O6e3omacHoro oOpas3a >KM3HHM, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHUE,
cOaaHCUpPOBAaHHBIA pEKUM 3aHSATHM U OTHAbIXa, peryaspHas Qu3uyeckas AaKkTUBHOCTH); (HU3UYECKOTO
COBEPILEHCTBOBAHUS TP 3aHATUSX CIOPTUBHO-03/I0POBUTEIIBHON JEATENBHOCTHIO.

TpynoBoe BocuuTaHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM LIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3IuuHbIM cdepam
npodeccnoHaNbHON eATeNbHOCTH, CBS3aHHBIM C MAaTEMaTUKON M €€ MPUJIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HaHHBII BeIOOp Oynymieil mpodeccrun U pean30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MJIaHbI; TOTOBHOCTHIO U
CIOCOOHOCTBIO K MAaTeMaTUYeCcKOMY OOpa30BaHHI0O M €aMOOOpa30BaHMIO Ha MPOTSDKEHUU BCEM KU3HU;
FOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELLICHUH MMPAKTUYECKUX 3a/1a4 MATEMAaTHUYECKOM HAIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHUEM BIHUSHHS COIHAIBHO-PKOHOMUYECKHX
MPOLIECCOB HA COCTOSHUE TMPHUPOJAHON M COLMANBHOM Cpelbl, OCO3HAaHHWEM TN00aTbHOTO XapakTepa
HKOJIOTHUECKUX MpoOJeM; OpUEHTalle Ha MPUMEHEHWE MaTeMaTU4eCKHX 3HaHWUW Uil pelIeHUs 3a/1ad B
obnacTu OKpyXaromiei cpeipl, MIAHUPOBAHHUS TOCTYNKOB U OLIGHKH HMX BO3MOXXHBIX TOCIEICTBUN JUIs
OKpYKaroILen Cpeibl.

LleHHOCTH Hay4YHOTO MO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHsI HAYKU H
OOIIECTBEHHON MPAKTUKH, TIOHUMaHHWEM MaTeMaTHYeCKOW HayKdu KakK cgepbl YelIOBEUYECKOUH NesSTeNbHOCTH,
3TanoB €€ pa3BUTHUS W 3HAYMMOCTU JJIs Pa3BUTUS LMUBUIM3ALMU; OBJIAJCHUEM SI3bIKOM MATEMaTUKH U
MaTeMaTHYeCKOM KyJIbTypOll KaK CpEeJCTBOM IO3HAHUS MHPA; TOTOBHOCTBIO OCYILIECTBIISITH MPOECKTHYIO M
HCCIIEA0BATENbCKYIO ACSITEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE.




METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIe  PE3ylIbTaTBIOCBOCHUS ~ MpOrpaMMbl  ydeOHOro  mpeamera  «MareMarukay
XapaKTEpPU3YIOTCSl  OBJAJICHUEM  VHUBEPCANbHLIMU  NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU
KOMMYHUKAMUGHBIMU OCliCMBUAMU, YHUBEPCAIbHLIMU PEZYIAMUBHBIMU OCUCTBUAMU.

1) Vnueepcanvnvienoznasamenwvnvie Oeiicmeus, obecneuusaiom Gopmuposanuedaz08biXkOSHUMUGHBIX
npoyeccos obyuarowuxcs (0c6oeHue Memooo8 NO3HAHUSL OKPYICAOUe20 MUpd, NpuMeHeHue I0SUYecKux,
UCCe0068aMeNbCKUX ONepayuil, yMeHut pabomams ¢ ungopmayuei).

ba3oBbi€ JIOTHYECKHE ACUCTBHUS:

® BEISBJISITH W XapaKTEPU30BaTh CYIISCTBEHHBIC NPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB, IOHSATHH,
OTHONIICHUA MEXIy MOHATUSAMHU; (OPMYIHPOBATH OINPEACICHHS IMOHSATHH; YCTaHABIMBATH CYIICCTBEHHBIN
MIPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUIsl 000OIICHHS U CPABHECHMSI, KPUTEPUN TIPOBOJIUMOTO aHAIIN3A;

® BOCIIPUHUMATh, (OPMYIHPOBATH U IPEOOPA30OBBIBATH CYKICHHS: YTBEPAUTEIHHBIC U OTPUIIATEIIBHEIE,
eIMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIE;

® BBLISABJIATH MaTEeMATHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHUBOpPEYHS B (akTaX, JAaHHBIX,
HAOJIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHUH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHI;

& J1eNaTh BBIBOJIBI C MCIOJIb30BAHNEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKIIOUCHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUU;

® T[POBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MAaTEMAaTHYECCKHX YTBEPKJIECHUH (TIpSMBIE H OT
MPOTUBHOTO), BBICTPAMBATH APTYMCHTAIMIO, TPUBOJAWTH TMPUMEPHl W KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYXXICHHS M BBIBOJIBI;

e BbHIOMpaTh COCOO perieHust yaeOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIlIEHNUs, BEIOUPATh
HanboJIee MOAXOIAINN C YIETOM CAaMOCTOSTEIEHO BBIICTICHHBIX KPUTEPHUERB).

ba3oBbIe nccieoBaTeIbCKUE ICHCTBUS:

® HCIIOJIb30BaTh BOTPOCHI KaK MCCIICJOBATEILCKUH WHCTPYMEHT IMO3HAHUS; (OPMYIMPOBATh BOIMPOCHI,
¢bukcupymoye MNpoTUBOpeUne, NpodiieMy, YCTaHABIMBAThb HCKOMOE W JaHHOe, (opMHUpOBaTh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UINI0, MHEHHE;

® IPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIM AKCHEPUMEHT, HCCIEIOBAHUE IO YCTAaHOBJICHUIO
0COOEHHOCTE MaTeMaTH4eCKOro 00bEeKTa, SABJICHUS, MPOIECCA, BBISIBICHUIO 3aBUCUMOCTEN MeXayoObeKTaMHu,
SIBIICHUSIMHU, TIPOLIECCAMH;

® CaMOCTOSITENHHO (OPMYIIUPOBATH 00OOIIEHHUS U BBIBOJIBI TIO pe3yiIbTaTaM MPOBEACHHOTO HAOIOICHMUS,
UCCIIeIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U 00001IEHUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIBUTATD MPEAINOJIOKEHHS O €r0 pa3BUTUU
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanueii:

® BBIABJIATH AePUIUTHI MHOOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIi OTBETa HAa BOMPOC U JUIS PELICHHS
3a/1auu;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHMIOPA3IUYHBIX BUI0B U (OPM MPECTABICHUS;

® CTPYKTypUpOBaThb HWH(MOPMALIMIO, TMPEACTABIAT, €€ B Ppa3iIUyHbIX (Qopmax, HLIIOCTPUPOBATH
rpagu4ecKu;

® OIICHMBATh HAJEKHOCTh HHPOPMAIMH [0 CAMOCTOSATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanbHbieKOMMYHUKAMUBHBLEOCTICMEUSL, 06eCneyUsaromcphopMupoOSaHHOCHb COYUATbHBIX
HABbLIKO6 o6yqai0u4uxc;z.

OOreHue:

® BOCIpPUHUMATH U (GOPMYIHPOBATH CY)KJIEHUS B COOTBETCTBUU C YCIOBHSMH U LIETISIMHU OOIIEHUS; SICHO,
TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MTMCbMEHHBIX TEKCTAX, aBaTh MOSICHEHUS 110 X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh NOTYYeHHBIN pPe3yibTar;

e B x0Jle¢ OOCYKIEHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbI, MPOOJIEMBI,perraeMoi
3a/la4uM, BBICKA3bIBaTh HJIEH, HAIICJICHHbIE Ha TIOMCK PEIICHHS; COMOCTABISTh CBOM CYXJICHUS C CYXICHUSIMH
JIPYTUX Y4YaCTHUKOB JHaliora, OOHapyXKHBaTh pPa3IMYUE U CXOACTBO TMO3UIMN; B KOPpEeKTHOU (opme
(dbopMyIHUpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® IIPEJICTABIISITH PE3YNIbTATHI PEIICHUS 3aau, SKCIIEPUMEHTA, UCCIIeIOBaHUS, MPOESKTA; CAMOCTOSTENIEHO
BBIOMpATh (JOpMAT BBICTYIUJICHHSI C YUE€TOM 3a7ad MPe3eHTAIlN U OCOOCHHOCTEH ayAUTOPHH.

COTpyIHHYECTBO:




® [IOHUMATh M HMCIOJb30BATh NMPEUMYILECTBA KOMAHIHOW M WHAWBUAYAJTLHOW PabOTHI MpPHU pEIICHUH
yueOHBIX 3a/a4; NPUHUMATh LEJIb COBMECTHOHM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacmpenensTh BUABI padoOT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U pe3yyibTarT paboThl; 0000IIaTh
MHEHHS HECKOJILKHUX JTIOJICH;

® Yy4acTBOBAaTh B IPYMNIIOBHIX GopMax paboTsl (00CykaeHUs, 0OMEH MHEHHUSIMH, «MO3TOBBIC HITYPMBD) H
T.I.); BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOM JECWCTBUS C JPYTUMH WiCHAMU KOMAaHJbI,
OILICHUBATh KayeCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHSIM, CHOPMYTHMPOBAHHBIM YIaCTHHUKAMH
B3aUMO/ICHCTBHSL.

3) Vuusepcanvnviepecynamusnsleoeticmeusi, obecneuusarom Gopmuposanie cCMolClo8blX YCMAaHO8O0K U

IHCUSHEHHBIX HABLIKOS TUYHOCU.

CaMoopraau3anus:

® COCTaBIISITh IUIAH, aJrOPUTM PEIICHUS 33Ja4d, BBIOMPATH CIOCOO pemieHHs] ¢ YIETOM HMEIONIUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHHUN ¢ YIETOM
HOBOM MH(pOpMaLINN.

CaMOKOHTPOJIb:

® BIQJICTh HAaBBIKAMHU II03HABATEIbHONH pe(ICKCUM KaK OCO3HAHUS COBEPIIACMBIX JICUCTBHHA U
MBICIIUTEIBHBIX MPOIIECCOB, HX PE3yIbTaTOB; BIAJCTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIecca
pe3yiibTaTa penieHusl MaTeMaTHIeCKOW 3a/1a9H;

® IIPCIBUJICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH PEIICHWHU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JeSITEILHOCTh Ha OCHOBE HOBBIX 00CTOSTEIBCTB, JAHHBIX, HAHJICHHBIX OIINOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pE3Y/IbTaTa IEIH W YCIOBUAM, OOBSICHATH NPUIMHBI JOCTHIKCHUS WIIH
HEJOCTHKCHHSI PE3YJIbTATOB JICATEIHHOCTH, HAXOIUTh OITHOKY, 1aBaTh OIICHKY TPHOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATHBI

10 kiaace
Yuciaa 1 BLIYACTICHUA

e (CB00OJHO ONEpUPOBATH MOHATHSIMH: PalMOHAIBLHOE YHUCIIO, OECKOHEYHas NepuoanyecKkas Ipoob,
MPOLIEHTHI; UpPpaAIMOHAIBHOE YHCIIO; MHOXKECTBA PAllMOHANBHBIX M JEHCTBUTENBHBIX UYHCEN; MOIYJb
JNeUCTBUTENLHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PElIeHUs MPUKIAIHBIX 3a7a4d U3 Pa3JIMYHbIX OTpacieil 3HaHUM U
peanbHOM KU3HHU.

o [Ipumensate npubMMKEHHBIC BBIYHCICHUS, IMpaBHJIa OKPYIVICHWS, MPUKHUAKY M OICHKY pe3yibTara
BBIUUCIICHUH.

e (CB000AHO omepHpoBaTh MOHSATHEM: CTENEHb C IEJIBIM IOKa3aTeJeM; HCIOIb30BaTh MOJAXOSIIYIO

(dbopMy 3anucH IEHCTBUTENBHBIX YHCET AJIS PeIICHUS MPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX.

CB0OOTHO OTIEpPUPOBATH MOHATHEM: apU(DMETHUECKUN KOPEHb HATYPAIbHOU CTEIICHH.

CB0OOTHO ONIEPUPOBATH MOHITHEM: CTENEHB C PAIIHOHATHLHBIM MOKA3aTEIIEM.

CB0OOTHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(M UUCIIA; JECITUUHBIE U HATypaIbHbIE JOTapru(MBI.

CB0OOTHO OTIEpPUPOBATH MOHATHSIMH: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC YMCIIOBOTO apryMEHTAa.

OnepupoBarh NOHATHUSIMH: APKCUHYC, aPKKOCUHYC U apKTaHT€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

e (CB00OAHO OTMEPUPOBATH MOHATHIMU: TOXJIECTBO, ypaBHEHNE, HEPABEHCTBO, PABHOCUIIbHBIE YPaBHEHUS
U YPaBHEHUA-CIIEICTBY;PABHOCUIILHBIE HEPABEHCTBA.

e [IpuMeHATH pa3iWYHbIE METOJAbl PEUICHUs PAIMOHAIBHBIX U JPOOHO-PAllMOHAIBHBIX YpPaBHEHUH;
IIPUMEHATH METOJL UHTEPBAJIOB JUIS PELLIECHUs HEPABEHCTB.

e (CB00OAHO oOmepHUpoBaTh MOHATUSAMU: MHOTOWIEH OT OJHONW MEPEMEHHOW; MHOTOWIEH C IEJIbIMU
KO3 pUIIMEHTaMH, KOPHU MHOTOWIEHA; MPUMEHSThH JeJIeHHEe MHOTOYJICHAa Ha MHOTOWIEH C OCTaTKOM,
Teopemy besy u reopemy Buera nis pemenus 3anad.

e (CB00OAHO omepuUpoBaTh MNOHATHAMM: CHUCT€Ma JIMHEWHBIX YypaBHEHHUH, MaTpulla, OIpeIeIuTeIb
MaTpulbl 2 X2 M €ro reOMETPUYECKHIl CMBICI; HCIOJIBb30BAaTh CBOMCTBA OMNpENENUTENs 2 X 2 Juid
BBIYUCIICHUA €TO 3HAYCHUSA, IPUMCHATL ONPCACIUTCIIN I PCIICHUSA CUCTCMBL JIMHEHHBIX ypaBHeHHﬁ;



MOJEIUPOBATh peajbHbIE CUTYallMM C IOMOILIBIO CHUCTEMBl JMHEWHBIX YpaBHEHMM, HCCIIENOBATH
IIOCTPOCHHBIE MOJEIN C IOMOLIBI0 MAaTpULl U ONPEAEIUTENEH, HHTEPIPETUPOBATH IOJYYEHHBIN
pe3yibTar.

Hcnonp30BaTh CBOWCTBA ISHCTBUN C KOPHAMU IS TPEOOpPa30BaHUS BIPAXKECHUI.

BoinosiHATE  11peoOpa3oBaHus YMCIIOBBIX BBIPAKEHUH, COAEpXKAIKUX CTENEHH C palioHaJIbHBIM
IIOKAa3aTEeJICM.

Hcnonp3oBathk cBOKCTBA Jorapu(MOB is peoOpa3oBaHus JOrapu(pMHUIECKUX BEIPAKECHUH.

CB0OOMHO ONEpPHPOBATH TMOHATHAMHU: HpPpAIOHAIBHBIC, I[OKAa3aTeJIbHBIE W JIOTapu(pMHUECKUE
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TIOMOILbIO PABHOCUJIbHBIX IIEPEX0/I0B WM OCYLLECTBJISAS IPOBEPKY
KOpHEH.

[IpuMeHsATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYIBI ISl MPEoOpa3OBaHHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHUI.

CB0OOOJTHO omepupoBaTh IMOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE; MPUMEHATh HEOOXOIUMbIe
(bopMyJIBI 1Sl pEeLIeHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anredpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA 110 YCJIOBMIO 3aJa4, MCCIEN0BATH MOCTPOCHHBIE MOJEIN C MCIIOJIB30BAHMEM ammapara
anreOpsl.

DyHKIUHN U TpaduKH

CBoOoaHO oOmepupoBaTh MOHATHSAMHU: (PYHKIHS, CrMOCOObI 3amaHus (YHKIMW, B3aUMHO OOpaTHbBIE
GbyHKIMKM, KoMmo3unus (YHKIMM; rpa@uk (GYHKIMH; BBINOJHITH 3JIEMEHTapHbIE NpeoOpa3oBaHUs
rpadukoB QpyHKIUH.

CB0OOOJIHO ONEepUpOBaTH MOHATHAMU: 00JaCTh ONPEAETICHUSI U MHOXECTBO 3HAYEHMH (YHKIMH, HYIH
(GYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CBOOOJTHO oOmepupoBaTh MOHATUSAMU: YETHbIE UM HEUYETHbIE (QYHKIHMHM, NEpPUOAUYECKUE (PYHKIIHH,
IIPOMEXYTKM MOHOTOHHOCTU ()YHKLIHMH, MaKCUMyMbl W MHUHMMYyMbl (QYyHKLIUH, HauOojbliee U
HauMEHblIIee 3HaYeHne QYHKIMY Ha IPOMEXYTKE.

CB00OAHO OMEpPUPOBATh MOHATHSAMMU: CTENEHHAas (YHKLUUS C HATypaJdbHBIM M IEJIBIM IOKa3aTelleM,
rpaduK CTENEHHON (YHKIUHU C HATYpalbHBIM U LIEJBIM IOKa3aTesneM; rpauk KOpHs N-0i CTENEHU Kak
(dbyHKIIMM 0OpaTHOU CTENCHU ¢ HATypaJIbHBIM TOKa3aTeIIEM.

OmnepupoBaTh MNOHATUSAMH: JIMHEWHHas, KBaJgpaTU4Has M JPOOHO-TMHENHHass (YHKIMH; BBINOJIHATh
3JIEMEHTApHOE MCCIE0BAaHNUE U TOCTPOEHHUE UX I'PapUKOB.

CB0060HO omepupoBaTh MOHATUAMU: IOKa3aTenbHass U Jorapudmuyeckas (PyHKLIUHU, UX CBOWCTBA U
rpauKy; UCII0JIb30BaTh UX rPpauKU AJIs PELICHUs] ypaBHEHUI.

CBoOo#HO  omepupoBaTh  MOHATHSMM:  TPUTOHOMETpUYECKass  OKPY)KHOCTb,  OIpEIETICHHE
TPUTOHOMETPUUECKUX (PYHKLUH YHUCIOBOTO apryMeHTa.

Hcnonb3oBate rpaduku GyHKIUHN A1 UCCIe0OBaHUS IPOLIECCOB U 3aBUCUMOCTEH IpU pellieHUH 33a/1a4
U3 Jpyrux y4eOHBIX NPEIMETOB U pPEalbHOM KHU3HH; BbIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYUHAMU.

Hagaja MaTeMaTH4eCKOI0 aHAJINA3A

CB00OHO OINEpUPOBATH MOHATUAMU: apudMeTHYecKass U IeoOMeTpUYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBarolIasi reoOMeTpUuYecKas MporpeccHst; JIMHEHHbINH U SKCIIOHEHIIMANIBHBINA POCT, (hOpMyIIa CIIOKHBIX
IIPOLIEHTOB; UMETh IIPECTABJICHUE O KOHCTAHTE e.

Hcnosib30BaTh MpOrpeccuy s pelIeHUs peasIbHbIX 3a7ad IPUKIaJHOTO XapaKTepa.

CB000HO ONEpHPOBATH MOHATUAMU: MOCIEAOBATEIBLHOCTh, CIOCOOBI 3a/laHUs MOCIIEI0BATEIbHOCTEH,
MOHOTOHHBIE WM  OrPAaHMYEHHBIE  IIOCJIEIOBATEIBHOCTH;  IOHMMATbh  OCHOBBI  3apOXKICHHUS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.

CB000HO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMH; TOYKM paspbiBa rpaduka (QyHKIHNM;
aCUMIITOTHI Irpaduka GyHKIUH.

CB0o60OHO omepupoBaTh MOHATHEM: (YHKLHMS, HEMpepblBHAs Ha OTpe3Ke; MNPUMEHSTh CBOMCTBa
HENpepbIBHBIX (DYHKIMN JJIS pelIeHus 3a1au.

CB00601HO OnIepUpPOBATh MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHbIE (DYHKIINHU, KacaTeabHast K rpaduky
byHKIMH.

Bbruncnare npou3BOJHBIE CYMMBI, MPOM3BEAEHUS, YACTHOIO M KOMIO3ULUHM JBYX (YHKIMA; 3HATH
MIPOU3BO/IHBIE YIIEMEHTAPHBIX (PYHKITUH.

Hcnonbp30BaTh TEOMETPUUECKUH U (PU3NYECKUN CMBICI TPOU3BOTHON ISl pEIICHUS 3a/1a4.



MHo:xecTBA U JIOTHKA

CB00601HO OTIEpUPOBATh MOHATUSMH: MHOXKECTBO, ONIEPAIIH HA/l MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN aIIapaT Uil ONMCAaHUs PEaJbHBIX IPOLECCOB U SBICHUU,
IIPU PELICHNUH 33124 U3 IPYTUX YU4EOHBIX IPEAMETOB.

CBoOOJHO oOmepupoBaTh MHOHATHSIMU: OIpPEIEICHUE, TEOPEMa, YpaBHEHUE-CICACTBHE, CBONCTBO
MaTEeMaTH4YEeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPAaBHEHUS M HEPABEHCTBA.

11 kaacc
‘Inc.na M BBIYUCJICHUA

CB000HO OTIEPHPOBATH MOHATHAMHU: HATYPaIbHOE M LEJI0E YHMCII0, MHOYKECTBA HATYPAIBHBIX U IIEIBIX
4uCcell; UCIONb30BaTh Npu3Haku aenumoctd nenslx yuces, HOJl u HOK HnaTtypanbHbIX umcen mis
peuienus 3a1ad, IPUMEHATh aroOpuT™M EBKInzaa.

CB0060IHO ONIEPUPOBATH MOHITHEM OCTaTKa 110 MOAYIIIO; 3alIMChIBAaTh HATYPAIbHBIC YUCIIA B PA3TUYHBIX
ITO3UIIMOHHBIX CUCTEMaX CYUCIICHMUS.

CBOOOJIHO oOmepupoBaTh MOHATUSAMU: KOMIUIEKCHOE YHMCIO M MHOXKECTBO KOMIUJIEKCHBIX YHCET;
MPEJICTaBIATh KOMIUIEKCHBIE YHCIa B anreOpandyeckoil W TpUTOHOMETpUYecKoW (opme, BBIOJHATH
apudmeTryeckue onepanuy ¢ HUMU ¥ U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH.

YPaBHeHI/[H U HEPABCHCTBA

CB0oOOIHO omepupoBaTh MOHATUAMU: HppalOHalbHbIE, IOKa3aTedbHble M Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh X PELIECHUS C TIOMOIIbIO PABHOCUIIbHBIX MEPEXO0B.

OcyiecTBiATh 0TOOP KOPHEH NMPH pelIieHUH TPUTOHOMETPUUYECKOTO ypaBHEHUSI.

CBOOO/IHO oOmepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI TSl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB.

CBOOOJIHO omepupoBaTh MOHATUSIMH: CHUCTEMAa M COBOKYIHOCTh YpPaBHEHHH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl U CHUCTEMBI-CJIEJICTBUS; HAXOJUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIBHBIX, TOKa3aTENbHBIX U JIOTapU(MUUECKUX YPaBHEHUI 1 HEPABEHCTB.
Pemath panmonanbHble, HppallMOHATILHBIE, TOKA3aTENbHbIE, JIOTApU(PMUUECKHE U TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, COJEPKALME MOAYIIN U TapaMeTpPBI.

[IpumensaTs rpaduueckue METOAbl JUIsl pEIIeHHs YpaBHEHUH W HEPaBEHCTB, a TaKkkKe 3agad c
rnapamMeTpamu.

MopnenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMUS,
HEpPAaBEHCTBA M HUX CHUCTEMbl II0 YCIIOBHIO 3a/laud, MCCIEI0OBATh IIOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJYUYECHHBIH PE3yabTaT.

DOyHKUUM U rpaduKu

Crpoutp rpadukd KOMOO3MLIMUA (YHKIHMA C TOMOILIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUS M CBOMCTB
KOMITO3UIIUH IBYX (DYHKITUH.

Crpoutb reomeTpuyeckre oOpas3bl ypaBHEHU U HEPABEHCTB HA KOOPAWHATHON TUIOCKOCTH.

CB0OOTHO ONIEPUPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPUUYECKUX (DYHKITHI.

[TpuMeHATh GYHKUUU AJ11 MOJACTUPOBAHUS U UCCIIEI0BAHUS PEATBHBIX MPOIIECCOB.

Hagaja MaTeMaTH4eCKOI0 aHAJINA3A

Hcrionp30BaTh MPOM3BOIHYIO JUIS UCCIEIOBAaHUS (DYHKIIMH HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoute HanOosbIiee 1 HaMMEHbLIEe 3HaYeHUS (PYHKIMU HENPEPHIBHOM Ha OTPE3KE.

Hcnonp30BaTh MPOU3BOJHYIO ISl HaXOXKJICHUS HAMJIYYIIEro PEelIeHHs B MPUKIAJHBIX, B TOM 4YHCIe
COLIMAJIbHO-9KOHOMHUYECKHUX, 3ajayax, JUIsl ONpeaesieH!s] CKOPOCTH U YCKOPEHUs Mpoliecca, 3aJaHHOTO
¢bopmynoit mim rpagukom.

CB0oOOHO omepupoBaTh MOHATUAMU: IEepBOOOpa3Has, ONpeAeNEHHBI HHTErpaj; HaXoAUTh
nepBooOpa3HbIe ANEMEHTAPHBIX (YHKLIUH U BBIYUCIATH HHTErpal no ¢popmyne Herorona—JleitOHuna.
HaxonuTs niomaam miockux Guryp u o0bEMbI T ¢ MOMOIIBIO HHTErpaa.

HNmerp mpexacTaBieHMe O  MaTEeMaTHYeCKOM  MOJEIMPOBAHMM HAa  TPUMEpPE  COCTABJICHHS
middepeHnanbHbIX ypaBHEHUH.

Pemare npukianHeie 3a7ayd, B TOM YHCIE COLMAIBHO-PKOHOMHUYECKOTO M (PU3UYECKOro XapakTepa,
CpeACTBaMHU MaTeMaTHYECKOTO aHAIIN3a.



COJAEPKAHUME YYEBHOI'O KYPCA (1O TOZAM OBYYEHMUA)

10 kace
Yucsia 1 BBIYUCIECHUS

Panmonaneueie yrcna. OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH, IPOIEHTHI, 0ECKOHEUHBIC MEPUOTUTICCKIEC
npoou. [Ipumenenne qpoo6eii v MPOIEHTOB IS PEIICHUs TPUKIIATHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciieil 3HAaHUH U
peanbHOM JKU3HHU.

JeiictButenpHble uyucia. PannoHanbHbIe W HUppallMOHANIbHBIE 4yucia. ApudMeTHYECKUE ONepaluu ¢
JNEHUCTBUTENBHBIMU uncaaMu. Moayinb IEHCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubamkEHHbIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUS], MPUKUIKA U OIICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ uenbiM mnokaszareneMmM. bunom Hperotona. Mcnonb3oBanue mnoaxonsmedl (opMbl 3amucu
JNEHUCTBUTENBHBIX YUCEN JIsl PEIICHUS IPAKTUYECKUX 3a/1a4 U MIPEACTABJICHHS TaHHBIX.

ApupmeTrnuecKnii KOpeHb HATYPaIbHOMN CTEIICHH U €TO CBOMCTBA.

Cremnenb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIBHBIM MOKA3aTEIIEM.

Jlorapudm uncna. CoiictBa norapudma. JlecsiTuuabie U HaTypaIbHBIC JIOTapU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC W apKTaHTEHC
YHUCJIOBOT'O APryMEHTA.

YpaBHeHuUs1 U HEPaBeHCTBA

ToxxmecTBa W TOXIECTBEHHBIE TMpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUs. PaBHOCHUIIbHBIE
ypaBHEHUS U YpaBHEHUs-CIeACTBUSA. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OCHOBHBIE METOJIBI PEIICHHSI LEJbIX U IPOOHO-PANMOHATLHBIX YPaBHEHUN U HEPaBEHCTB. MHOTOUYJICHBI
OT OJHOM mepeMeHHOM. JlelleHne MHOrouwieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema be3y. MHorouneHnsl ¢
nensiMu Koddpunmnentamu. Teopema Buera.

[TpeobpazoBaHus YMCIOBBIX BRIPAKEHUH, COJIEPIKAIUX CTETICHU U KOPHH.

Uppanmonansupie ypaBHeHHS. OCHOBHBIE METOIBI PEIICHUSI UPPAIIMOHATIFHBIX YPAaBHEHHIA.

[TokazarenbHbie ypaBHeHUs. OCHOBHBIE METO/IBI PEIIEHUS MMOKA3aTEIHHBIX YPaBHCHUM.

[IpeobpazoBaHue BhIpaKEHUMN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METOIbI PELICHHS JIOTapU(PMUUECKUX YPaBHEHHI.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. IlpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[TocTpoeHre MaTeMaTHYECKUX MOJEIEH peaJibHOM CUTyallud C MOMOIIBIO YPaBHEHUN W HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHUI0O MaTeMaTHYECKUX 33/a4 U 3a/1a4 U3 Pa3IM4yHbIX obOjacTei
HayKHU U PEaIbHOW KU3HH.

DyHKUUM U rpaduKku

OyHKIMsA, crmocoObl 3amanus GyHkuu. Bzaumuo obpatueie ¢pyHkiuu. Kommoszumus dyaknuid. ['paduk
byHKIIMU. DIIeMEeHTapHbIe TpeoOpa3oBaHusl rpaduKoB PyHKITHIA.

Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHHil ¢ynkuuu. Hymu ¢ynkuun. IIpomexytku
3HAKOMOCTOSIHCTBA. UETHbIE U Heu€THble QyHKUUU. [lepuonnyeckue GyHkiuu. [IpoMexyTku MOHOTOHHOCTH
¢byakiun. Makcumymbl U MUHUMYMBI (yHKUMU. HauOonbiiee u HauMeHbllee 3HadeHUs (QYHKIHH Ha
MIPOMEXYTKE.

Jluneiinasi, KBagpaTu4yHasi U OPOOHO-THHEHHAs (YHKIHMU. DIEMEHTapHOE MCCIEIOBAHUE U MOCTPOCHHE
UX rpauKoB.

CrenenHas ¢yHKIMS ¢ HATypaJIbHBIM U LIeNbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOpHS N-0ii CTeneH: Kak (yHKIIMHU OOpaTHOM CTENEHH ¢ HAaTypallbHbIM MOKa3aTelleM.

[TokazarenpHas u Jjorapudmuyeckas GyHKIMH, UX CBOWCTBa M rpaduxu. Mcmomnb3oBanue rpadukoB
GyHKUIUH U1 pelieHus] ypaBHEHUH.

TpuronomeTrpuueckass OKPYKHOCTb, ONpEIEIIEHUE TPUTOHOMETPUYECKUX (PYHKIHUNA  YUCIOBOTO
aprymMeHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEANIbHBIX MpOIeccax U sIBICHUX. [ paQuKu peanbHbIX 3aBUCUMOCTEH.
Havana maTtemMaTn4eckoro aHajmsa

[TocnenoBarensHOCTH, CHOCOOBI 3aJaHUs TOCIEAOBATEIBHOCTEH. MeTol MaTeMaTUYeCKOW WHIYKITHH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEAOBATENHOCTU. VICTOpUsS BO3HMKHOBEHHUS MATEMaTHYECKOTO aHaIu3a
KaK aHann3a 0ECKOHEYHO MallbIX.

Apudmernueckas U TeOMETpUYECKash Tporpeccud. beckoHeWHO YyObIBaromasi TeoMeTpuyecKas
mporpeccus. Cymma  OeckoHEYHO  yObIBaromieil  reomMeTpuyeckoil  mporpeccud.  JIMHEHHBIM  H
AKCIMOHEHIHAIBbHBIA pocT. Yucno e. dopmyna CIOXKHBIX HPOLEHTOB. Mcnonb3oBaHWE MPOrpeccUd JUist
pelieHus: peasibHbIX 3aja4 MPUKIATHOTO XapakTepa.



HenpepoiBuble QpyHKIMu 1 ux cBoiicTBa. Touku pa3pbiBa. AcUMOTOTH rpadukoB ¢yHkimii. CBoiicTBa
(GyHKIMI HempephIBHBIX Ha OTpe3Ke. MeToJ| MHTepBaIOB Ui pElIeHHs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HETPEPbIBHBIX (DYHKLIUHN JJIs pelIeHus 3a1a4.

IlepBas u BTOpas mnpousBogHbIe (QyHKIHH. OnpeneneHue, reoOMETPUYeCKUd U (PU3MUYECKHA CMBICT
MIPOU3BOIHON. YpaBHEHHE KacaTeIbHOM K rpaduky QpyHKIUH.

[TpounsBoaHbIe 37eMeHTapHBIX (YyHKIMH. [Ipon3BogHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
GbyHKIU.

MHokecTBa M JIOTHKA

MHoOXecTBO, Olepalui HaJ MHOXECTBAMH U UX cBoicTBa. [luarpammsl Ditiepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOT'O aIlapara JJis1 ONHACAHUs PEAIBHBIX MPOLECCOB U SBJICHWM, IIPA PELICHUU 3a/1a4
U3 IpYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTH4YEeCKOro OOBEKTa, CIEACTBHE, JI0KAa3aTEIbCTBO,
PABHOCHUJIBHBIE YPABHEHUS.

11 knace

Ymucna v BbIYMCICHUS

Hatypanbubie u unenvie yucna. [Ipumenenue npusHakoB nenumoctd uensix yucen, HOJ u HOK,
OCTaTKOB 10 MOAYIIO, anroputMa EBkinanis pemenus 3a1ad B LEJIbIX YHCIaX.

KommuiekcHbie uncia. Anrebpandeckas U TPUTOHOMETpHUECKas (OPMBI 3alMCH KOMIUIEKCHOTO YHCIIA.
Apudmernyeckue omnepanuuu C KOMIUIEKCHBIMH 4uciaamH. J3o0pakeHune KOMIUIEKCHBIX YHCel Ha
KOOpAMHATHOU 1uiockocTH. @opmyna Myaspa. KopHu N-oi creneHu M3 KOMIUIEKCHOro yucnia. IIpumenenune
KOMITJIEKCHBIX YHCeN JUIsl pelieHns (PU3NUecKUX U Te€OMETPUUECKHX 3aj1ay.

YpaBHeHHUsI U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh yYpaBHEHHH M HepaBeHCTB. PaBHOCHIIbHBIE CHUCTEMBI M CHCTEMbI-CIIEACTBHUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKHUX YPAaBHEHHH C MOMOIIBID TPUTOHOMETPHUYECKON OKPYKHOCTH.
Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TTOKAa3aTEeNIbHBIX U JTOTapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS NPPALMOHAIIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PELICHUS CUCTEM M COBOKYIHOCTEM palMOHAIBHBIX, HWPPALHOHAIbHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C [TapaMeTpamH.

[IpuMeHeHne ypaBHEHUH, CHUCTEM M HEPABEHCTB K PEUICHUI0 MAaTeMaTHYeCKUX 3a7ad U 3aJad U3
pa3IMYHbIX 00J1aCTel HAYKH U pealIbHOM JKU3HU, MHTEPIIPETALIUS [TOJTyYEHHBIX Pe3y/IbTaTOB.

DyHKUUM U rpaduKu

I'padux xkommnosunuu GyHkiui. ['eomeTpudeckre odpas3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TPaPUKH.

I'pacdmyeckne MeToabl pelleHUs YpaBHEHHMH U HepaBeHCTB. |'paduyeckue MeTOAbI pelleHus 3a7ady C
rnapameTpamu.

Hcnonb3oBanue rpadukoB GyHKUMNA Ui HCCIEAOBAHUSA MPOLIECCOB M 3aBUCHUMOCTEH, KOTOpBIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHOU KU3HU.

Havana maTteMaTn4ecKoro aHajmsa

[TpuMeHeHre TpOU3BOIHON K MCCieI0BaHNI0 (DYHKIMH HAa MOHOTOHHOCTb U 3KCTpeMyMbl. HaxoxeHue
HauOOJIBIIET0 ¥ HAUMEHBIIETO 3HAYCHU I HeNpepbIBHON (DYHKIIUN Ha OTPE3KE.

[IpumeHeHre NPOU3BOJHOM JUISI HAXOKICHUS HAWIIYYIIEro pEUIeHWs B NPUKIAIHBIX 3ajadax, Ui
OTIpeieNIeHUs] CKOPOCTH U YCKOPEHUs Mpoliecca, 3a4aHHOT0 GOpMyIIOi Uit rpaduKoM.

IlepBooOpa3Has, OCHOBHOE CBOHCTBO IepBooOpa3HbIX. llepBooOpasHble 3JIeMEHTapHBIX (YHKIIHH.
[TpaBua Hax0XJI€HHsI IEPBOOOPA3HBIX.

Wuterpan. ['eomerpuueckuil cMpica uHTerpaia. Beluucienue omnpenenéHHOro MHTerpaiga mno Qgopmyine
Herorona—Jleitbnuna.

[IpumeHeHne nHTErpaia il HAXOXKACHUS  IUIOIIAAeH TIIOCKUX GUTyp U 00BEMOB reOMETPHUUECKUX Tell.

[Tpumeps! pemenuit quddepeHnnanbHbIX ypaBHeHUA. MareMaTHuecKkoe MOJIEIMPOBAHUE PEATbHBIX
MIPOIIECCOB C MOMOIIBIO AU epeHInanbHbIX YpaBHEHUH.



TEMATHYECKOE IIJIAHUPOBAHUE YYEBHOT' O KYPCA
(110 TOJIAM OBYYEHMUS)

10 kaacc (102 gaca)

Ha3Banmne pa3nena OcHoBHOe cojep:kaHHMe pa3zea OcHoBHBIE BHU/bI AeATeJIbHOCTH
(koMuecTBO (Tembl) 00yYarIuXCcs
4acoB)
MHoXkecTBO PannonaneHbie yucna. | Menoab30BaTh TEOPETUKO-MHOKECTBEHHBIN
JNeUCTBUTEIBHBIX OOBIKHOBEHHBIE U JIECSTHUUHBIE 1po0H, | anmapaT JJs ONMCaHUs X0Ja PEIICHUs
quced. IIPOLIEHTHI, OeCKOHEUHbIE | MATEeMaTHYECKUX 33714, a TAK)KE PeaTbHBIX
MHorouneHsl. nepuoandeckue apobu. IlpumMeHeHne | mpoueccoB U SIBICHUIA.
PanmonanbHele npoOeit ¥ MponeHTOB i pemeHus | OnepupoBaTh NOHATHAMM: PAallMOHATHLHOE
yYpaBHEHUS U MPUKJIAIHBIX 3a/1ay. 4HCIl0, OeCKOHEUHas epuoauyeckas apoob,
HEpaBEHCTBA. JleiicTBUTENbHBIE quclia. | IPOLEHTHI; UPPAlMOHAIBHOE U
Cucremsl PannonanbHble M HMppalMoHANbHbIE | AEUCTBUTEIBHOE YUCIIO; MOIYIb
JIMHEWHBIX yycna. ApupMeTHuecKue onepanuu ¢ | JeMCTBUTEIBLHOTO YUCIIAa;UCIO0Ab30BaTh 3TU
YpaBHEHUN JNEUCTBUTEIBHBIMU YUCIAMH. MOyib | MOHATHS NPH POBEACHUN PACCYKACHUN U
(15 9) NEUCTBUTENBHOTO  YHClIa M €ro | J0Ka3aTesIbCTB, MPUMEHSATh Jpoou 1
CBOIICTBA. [TpuOmkE€HHBIE | MPOLIEHTHI 1S peLISHHs MPUKIIAJAHbBIX 3a/1a4 U3
BBIUMCJIEHUS, NPaBWIA OKPYIJIEHUS, | pa3JIMYHbIX OTpACIEl 3HAaHUM U peaJbHON
NpUKUAKA W OLEHKa pe3yiabpTaTa | KHU3HU.
BBIYHMCIICHUI. Hcnonb3oBarh npuOIMKEHHBIE BBHIYHCICHMUS,
OcHOBHBIE METO/IbI PEICHUS LENbIX U | IpaBUJia OKPYIJIEHUS, NPUKUIKY U OLEHKY
IPOOHO-PAllMOHANBHBIX YPaBHEHUN W | pe3yJbTaTa BHIYMCIICHUH.
HepaBeHCTB. MHorowieHsl oT oaHOU | [IpuMeHsITh pa3nuuHbIE METOABI PEIICHHS
nepeMeHHoM. JledeHne MHOrowIeHa | pallMOHAIBHBIX W APOOHO-PALMOHAIBHBIX
Ha MHOTOWIEH C OCTaTKOM. Teopema | ypaBHEHUH; a TaKKE€METOJ HMHTEPBAJIOB A
besy. MHorouneHsl ¢ [EJBIMH | pEUICHUS] HEPABEHCTB.
ko3 durmentamu. Teopema Buera. OnepupoBaTh NOHATUAMM . MHOTOWJIECH OT
Pemenue cucrem TMHEHHBIX OJTHOM IEPEMEHHOM, €r0 KOPHH; MPUMEHSATH
ypaBHEHUN. Pemenne npukiagHbix JICJICHUE MHOTOYJICHA Ha MHOTOYJIEH C
3a/1a4 C IOMOIIBIO CUCTEMBI OCTaTKOM, Teopemy besy u reopemy Buera nis
JIMHEHHBIX YpaBHCHU M pelIeHus 3a/1a4.
Onepuposartsb NOHATHSAMU: cucrema
JIMHEWHBIX YpaBHEHHI, Marpuiia,
OIIPEICIINTEND MAaTPULIBI.
Hcnoab30BaTh CBOWMCTBA ompeaenuTens 2X2
JUI BBIUMCIIEHHS €r0 3HAYEHUs, NMPHUMEHATH
ONpPENEIINTENN  JUIsl  PELICHHUS  CUCTEMBI
JIMHENHBIX YPAaBHEHUH.
MopenupoBaTh peanabHble CUTYalUH C
IIOMOUIBIO CUCTEMBI JINHEHHBIX YPABHEHM,
HCCJIeN0BATH IIOCTPOEHHBIE MOJIETH C
MIOMOUIBIO MaTPULL ¥ OIIPENENUTENEH,
HHTEPNPETHPOBATH IIOJIY4YEHHBIN pe3yJIbTaT
OyHKIMHU U @yHKIMA, criocoOsl 3a1anust GpyHKIMU. | OnepupoBaTh MOHATHAMM: (QYHKIMS,
rpapuku.CrenenHa | BzaumHo oOpatHblie GyHKINH. crocoObl 3a7jaHus (YHKLUHU; B3aUMHO
g (QyHKIUA C Komnozunus ¢pynkmuil. ['papuk oOpatHble GYHKIUHU, KOMIO3ULUS GYHKIUH,
LEBIM GbyHKIMU. DeMeHTapHbIe rpa¢uk GyHKIUHU, 006JaCTh ONpeeIeHUs 1
II0Ka3aTeJeM npeobpa3oBaHus rpapuKoB QYHKIHUNA. | MHOXKECTBO 3HAUYCHUN (QYHKIIUH, HYIH
(10 9) OO6nacTp onpeneneHuss © MHOXKECTBO | (PYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

3HayeHud ¢pyHkiun. Hymu pyHKmm.
IIpomMexKyTKHM 3HaKOIIOCTOSHCTBA.
YérHble 1 HEUETHBIE (DYHKLIUU.
[lepuoanyeckue GyHKIUH.
IIpoMeXyTKM MOHOTOHHOCTH

JTUHEWHas, KBaJlpaTU4Hasi, IpoOHO-JIMHEeHas U
cTerneHHast PyHKIHH.

BbINOJIHATHL 3J€MEHTapHbIe MPeoOpa3oBaHUs
rpauKoB QYHKIUH.

3HaTh M YMeTh A0Ka3bIBATh YETHOCTh MU




¢byHKIMH. MakCUMyMBbl 1 MUHIMYMBbI
¢bynkuuu. Hanbompiiee u HauMeHbIIee
3Ha4YeHHe (PYHKIUHU HA TPOMEKYTKE.
Jluneiinas, kBajgpaTuyHas U JApoOHO-
AuHeWHas (QYHKIUU. DJIeMEHTapHOe
HCCIIEI0OBAaHUE u IIOCTPOEHUE
rpauKoB 3TUX QYHKIUH.

CreneHp C LeNbIM  IIOKa3aTeJeM.
bunom HeroroHa.

CrenenHasi GyHKIUSI C HATypaJbHBIM
U LIeJIBIM NoKa3areneM. E€ cBoiicTBa u

rpadux

HEUETHOCTh (PYHKIMH, IEPUOTUTIHOCTh
(GyHKIMH, HAXOAUTH TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI
MUHUMYMBI (PYHKITUH, HanOOJIbIIee U
HaMMEHbIIIee 3HaUeHUe (PYHKIIMU Ha
IIPOMEXKYTKE.

DopMyJIHPOBATH HHJLTIOCTPHPOBATH
rpau4ecKMCBOICTBA JIMHEWHOM,
KBaJ[paTHYHOM, APOOHO-IMHEHHON 1
CTETIEHHON (YHKITHIA.

Bripaxkats popmyaaMu 3aBUCUMOCTH MEXIY
BEJINYNHAMH.

3HaTh onpeiesieHHe H CBOMCTBA CTEIICHU C
LEeJIBIM TI0Ka3aTesieM; OAX0AIIYI0 GopMy
3alUCH ACVCTBUTEIBHBIX YHCEIT ISl PEIICHUS
IIPAaKTUYECKUX 334 ¥ IIPEICTABICHUs TAHHBIX

Apudmernueckuit | ApupmeTnueckuit KopeHb | PopMyJIMpPOBaTh, 3alMChbIBATD B
KOpEHb N-01 HAaTypaJbHOM  CTENEHH W €ro | CAMBOJIMYecko ¢opMe U HCHOJIB30BaTh
CTEIICHU. CBOWCTBA. CBOWCTBA  KOpHA  N-OM  CTemeHu  JuIs
Uppanmonansueie | [IpeobpazoBanus YUCIIOBBIX | IPe0Opa30BaHUs BIPAKEHHH.
YpaBHEHUS BBIpa)KEHUH, cofepxamux crenend u | Haxoaurth peleHust MppaluoHaIbHBIX
(13 9) KOPHH. YpaBHEHUH € TIOMOIIBIO  PABHOCHUIIBHBIX
HppaumnonaisHsie YPaBHEHHMS. | IEPEXOJIOB WM  OCYHIECTBJSAS  IPOBEPKY
OcHoBHBIE METOIbI pelieHus | KOpHEeu.
HppaLMOHAIIBHBIX ypaBHeHu#. | CTtpouTbrpaduxk  QyHKIUM  KOpHSA  N-Oi
PaBHOCHIIBHBIE TIEpEXO/bl B PEIICHUU | CTENEHH Kak OOpaTHOW il (QyHKIMU CTENEHU
MPPalMOHAJIBHBIX YPaBHEHUM. C HaTypaJbHBIM II0KA3aTeIEM
CpoiictBa u rpaduk KOpHS N-0H
CTeneHW Kak (YHKIUA OOpaTHOMU
CTCIICHH C HATYPAJIbHBIM IOKA3aTeIEM
[TokazaTenbHast CreneHb c pauroHaNbHBIM | DOpPMYJIHPOBATH ONpedeJieHHe CTEIEHH C
byHKLUS. II0KAa3aTeJIeM U €€ CBOUCTBA. palOHaIbHBIM IIOKA3aTENEM.
IToxa3zarenpHble [Toxa3zaTtenpHast pyHKIMS, €€ CBOWCTBA | BeimonHAT,  npeoOpa3oBaHUs ~ YHCIIOBBIX
YPaBHEHHUS u rpapuk. Mcnonp3oBaHnue rpaduka | BBIpaKEHUM,  colepXkalluX  CTENEeHH ¢
(10 9) (GYHKUUY U151 peIlIeHUs] ypaBHEHHH. palOHaIbHBIM IIOKA3aTENIEM.
Iloka3zarenpHble ypaBHeHus. | Ucmoib3oBaTte nHMQPOBbIE pecypehbl Ul
OcHoBHbIE METOIbI peleHus | OCTPOEHUs rpaduka MOKa3aTeJIbHON QYHKIUH
II0Ka3aTeIbHbIX YPABHEHUN Y U3y4EeHUs €€ CBOMCTB.
HaxoauTh pemieHusinokasaTelIbHbIX
ypaBHEHUH
Jlorapupmuueckas | Jlorapudm uucna. CoiictBa JlaBaThb omnpejaesenue jorapudma yncna;
byHKLIHS. norapudma. [lecatuynsie u JIECATUYHOTO U HAaTypaibHOTIO Jiorapugdma.
Jlorapudmuueckue | HaTypaibHbIE JOTrapU(MBL. Hcnoan3oBath cBoiicTBa orapudmon
ypaBHEHUS IIpeobpa3oBaHue BbIpaKEHUIH, U peoOpa3oBaHus JIOTapu(PMUIECKUX
(18 u) coJiepKaluX JOTapu(Msl. BBIPAKEHUM.

Jlorapudpmuueckast QyHKIM, €€
cBoiicTBa U rpa¢uk. McnonszoBanue
rpaduka GYHKIUH JUIS peLeHHs
YPaBHEHUM.

Jlorapugmuueckue ypaBHEHHS.
OcHOBHBIE METO/IBI
perneHusIorapupMuIeckux
ypaBHeHUH. PaBHOCHIIbHBIE TIEPEXO /1B
B PEILIECHUH JIOTapU(PMUIECKUX
yYpaBHEHUM.

Crpouts rpadux sorapudpmMudeckoil GyHKIUH
Kak 00paTHOM K Moka3aTeabHON U
UCIIOJIb30BaTh CBOMCTBA JIOrapuPpMHUUECKON
(GYHKIUM JUTS peleHus 3a/1a4.

Haxoauth  pemieHus  JOrapupMHUECKUX
YpaBHEHUH €  IIOMOIIBIO  PAaBHOCUIIBHBIX
NEPEXOJ0B  WJIM  OCYILUECTBIISIL  IPOBEPKY
KOpHEH

Tpuronomerpuueck

CuHyc, KOCHHYC, TAHT€HC U

JaBaTh onpeaejieHus CUHycCa,




HC BbBIpAKCHHUA U

KOTAHI'CHC YUCJIOBOI'O aprymcHTa.

KOCHHYCA,TaHT'CHCA U KOTAaHTI'CHCA YU CJIOBOTO

aHan3a OECKOHEYHO MAaJIbIX.
Apudmernueckas U reomerpuyeckas

MIPOrPECCHUHU.
beckoneuno yOBIBaroIIIast
reoMerpuueckas mnporpeccus. Cymma
0ECKOHEYHO yObIBaromieit
F€OMETPUYECKON IIPOTPECCUM.
JIMHEWHBII W  DKCIOHEHIIMAJIbHBIN
poct. Yucno e.

dopmyna  CHOXHBIX  IMPOLIEHTOB.
Hcnonb3oBaHnue  mporpeccuu  ajs
pelieHus peasbHbIX 3a/1a4

MPUKIIAJTHOTO XapakTepa

YpaBHEHHS ApKcUHYC, apKKOCUHYC M apKTaHI'€HC | apryMEHTa; a TaKXKe apKCUHYyca, apKKOCHUHYCa
(22 4) YHUCJIOBOT'O apryMEHTA. Y apKTaHI'€HCa YMCIIa.
Tpuronomerpudeckasi OKpy>KHOCTb, IIpuMeHsATh OCHOBHBIE TPUTOHOMETPUYECKHE
OTIPE/IENIEHUE TPUTOHOMETPUUECKHUX bopmyIb JUISt peoOpa3oBaHUs
(yHKUIMH YMCIOBOTO apryMeHTa. TPUTOHOMETPUYECKHUX BBIPAKECHHH.
OCHOBHBIE TPUTOHOMETPUYECKHE IpumensiTe (HOpMyIBl TPUTOHOMETPUH IS
dbopmyisl. [IpeobpazoBanue pelIeHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKHUX BBIPAYKEHHA. TPUTOHOMETPHUYECKUX yPaBHEHUI
Pemienne TpUroHOMETpUYECKUX
YpaBHECHUI
[TocnenosarensHOCT| [locnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBathb MOHATHSIMU:
U ¥ IPOTPECCUU 3aJlaHus NOCIIEe0BATEIbHOCTEN. MOCTIeIOBATEIBHOCT,  CIOCOOBI  3aJaHus
(10 ) Meron MmaTeMaTHYECKON MHAYKIIUH. IIOCJIEI0BATEIILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE ¥ OTPaHUYCHHBIC OTpaHUYEHHBIE MOCJIEZI0BATEIBHOCTH;
nocyenoBarenbHocTU. McTopust HCCIeI0BATH MOCIIEA0BATEIBHOCTH Ha

MOHOTOHHOCTb 1 OTPAaHUYEHHOCTb.
[TonyyaTs npencraBneHne 00 OCHOBHBIX HJIEAX
aHayIn3a OECKOHEYHO MalbIX.

JaBaTtp omnpenejieHue apupMETHUECKON U
reOMETPUYECKON MTPOTrPECCHH.

Joka3piBaTh CcBOWcTBaapupMETHUYECKOH U
F€OMETPUYECKONH  MPOTPECCHH,  HAXOAMTh
CYMMY 4JIEHOB MpPOrPECCUHU, a TaKKE CyMMY
YJIEHOB 0ECKOHEYHO yObIBatoIIe
F€OMETPUYECKON IPOTPECCHH.
HUcnoab3oBaTbnporpeccuu
3aJa4 MPHUKIATHOTO XapaKTep.
I[IpumensaTh GopMyny CIOXHBIX MPOIEHTOB
JUIsl pEIICHUs 3a]]a4 U3 pealbHON MPaKTUKH

JJIA PEeIICHUA

[ToBTOpEHME,
000011IeHHE,
CUCTeMAaTH3alHs
3HaHuii (4 4)

OcHOBHBIC TIOHATHS Kypca anreOopbl 1
Hayaj MaTeMaThieckoro ananamsza 10
Kjacca, 0000111eH1E u
cHUCTEMaTH3allHsl 3HAHUI

HpI/IMeHﬂTb OCHOBHBIC IIOHATHA Kypca
anre6pbl N HaydYaJl MaTCMaTH4YCCKOI'O aHaIn3a
A1 peUHICHUA 3aaad U3 peaHbHOﬁ JKN3HHU H
JAPYIrux mMKOJIbHBIX IIPEAMCTOB

11 xaacc (102 yacoB)

HasBanme pasgena OcHoBHOeE coiepkaHHe pa3aesia OcHoBHBIE BH/IbI AeSITeIbHOCTH

(koaHUecTBO (Tembl) 00yYar MU XCst

4acoB)

HenpepriBHbIe

GyHKIHH.

[TpousBognas. (20

9.)

UccnenoBanue [Ipumenenue MIPOU3BOJHOM kK | Crpoutrs rpadux Kommo3unuu GYHKIHH ¢

byHKIHA C | UCcCNeqOBaHUIO byHKINN Ha | IOMOIIBIO DJIEMEHTAPHOTO MCCIEOBAaHUA H

MTOMOIIBIO MOHOTOHHOCTb M 3KCTPEMYMBI. | CBOMCTB KOMIIO3HUIMH.

MIPOU3BOIHOM Haxoxnenue HauOOJIBIIIETO u | CTpouTh reoMeTpruuecKkre 00pasbl ypaBHEHUH U

(20 9) HaWMEHBIIIETO 3HAYEHMs | HEPABEHCTB Ha KOOPAUHATHOM IIIOCKOCTH.
HenpepsIBHOM (GyHKINHN Ha oTpe3ke. | Ucnmosib3oBaTh MIPOU3BOAHYIO JUTS
[IpumeHenne  MmpPOW3BOAHON  JuiA | MiccleAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
HAX0XJICHUS HAWYYIIEro pEIIeHUs | OKCTPEMYMBI;  HAXOAUTh  Haubonbliee U
B  TPUKIAAHBIX  3a7adax, JJIs | HaUMEHbIllee 3HaueHUs (YHKIMH HEMpephIBHON

OTIpeIeNIeHUs] CKOPOCTU U YCKOPEHUS
nporiecca, 3a1aHHoro GopMysaon unu

Ha OTPE3KE;
Crpouth rpaduku QyHKIMA Ha OCHOBAaHUM




rpaduKoMm.
Komnozunus (byHKIHIA.
I'eomerpuueckue 00pas3bl ypaBHEHUH
U HEPaBEHCTB Ha KOOPAMHATHOU
IUIOCKOCTH

IIPOBEIEHHOTO UCCIIEI0OBAHUS.

Hcnosb30BaTh MPOU3BOIHYIO I HAXOXKICHUS
HAWJIy4ylIero pEIICHUs] B TMPUKIATHBIX, B TOM
YHCJIE COLMAIIBHO-3KOHOMUYECKHX, 3aJauax, s
OIIpENEICHUs] CKOPOCTU U YCKOPEHHS IpolLecca,
3aIaHHOTO (POPMYIIOM UITH TPAPUKOM.
I[Monyyats mnpeacTraBjieHHe O TPUMEHEHUU
MIPOU3BOJHOMN B PA3JIMYHBIX OTPACIAX 3HAHUM

[lepBooOpaznass u

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO

OHepI/IpOBaTb MNOHATUAMM: HepBoo6pa3Ha${ )51

HMHTETpall nepBooOpa3ubix.  I[lepBooOpasubie | onpeneneHublil naTerpai. Haxoaurs
(12 4) aneMeHTapHbIX (QyHKIui. [lpaBuia | mepBooOpa3HbIe 37eMEeHTapHBIX QYHKIHNA U
HaXO0XIECHUS [1ePBOOOPA3HBIX. BBIUMCIIATH HHTErpal o ¢popmyne HeroToHa —
Wurerpan. I'eomerpuueckuii cmbicn | Jleitbuuna.
UHTerpaa. Boruncnenne | HaxoauTs miomaay miockux GUryp u o0bEMBI
ONpEeNeNEHHOr0  MHTErpaja MO | TeJ C MOMOLIBIO ONPEeAEIEHHOr0 UHTErpasa.
dhopmyne Herotona-JleniOnua. 3HAKOMHUTBCS C MaTeMaTUYECKUM
[Ipumenenue MHTErpasa JUISL | MOJIETMPOBaHUEM Ha npuMepe
Hax0oXJACHUS IUIomaje rmiockux | nuddepeHnranbHbIX YypaBHEHUH.
¢uryp u oovémoB reomerpuueckux | [losmyuars  mpeinctaBieHHME O  3HAUYEHUU
TeNl. BBEJICHUSl TIOHATHUS UWHTErpaja B pa3BUTUHU
[Ipumeps! pemenni MaTeMaTUKU
¢ depeHnaIbHbIX YpaBHEHH.
I'padukn Tpuronomerpuueckue Qynkuuu, ux | UenoabzoBarh nugpoBbie pecypebl JUIs
TPUTOHOMETPUYECKUX| CBOMCTBA U IpapuKu. MOCTPOEHHUS I'PpaUKOB TPUTOHOMETPHUUECKUX
GyHKIIHN. Ot60p KOpHEH | QyHKIIMU ¥ U3YYCHHS X CBOMCTB.
TpuroHomMeTprYecKH | TPUrOHOMETPUUYECKUX YpaBHEHUN ¢ | Pemiatb TpUTOHOMETpPUYECKHE YpaBHEHHS H
€ HEPABEHCTBA MTOMOIIIBIO TPUTOHOMETPUYECKOH | OCYIIECTBIATh OTOOp KOpPHEH ¢ TOMOIIbIO
(16 9) OKPY>XKHOCTH. TPUTOHOMETPUIECKOIN OKPY>KHOCTH.
Pewrenne TpuroHoMerpuueckux | [IpumMeHaTs QOpMyNnbl TPUTOHOMETPUU IS
HEPABEHCTB peuenus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
HUcnoab3oBarh HU(pPOBbIE peCypChbLIIs
MOCTPOCHHUS U UCCIIEIOBAHUS IPa(PUKOB
byHKIUH
Wppaumnonanbusle, OcHoBHbIE METOIbI pemienus | [IpuMeHsiTh  CBOICTBAa  MOKa3aTeIbHOM U
[MOKa3aTeIbHbIE U MOKa3aTeJIbHbIX U JIoTapupMudeckux | jorapupmudeckol  (GyHKIMA K  PELICHUIO
morapudmuueckue HEPaBEHCTB. MOKa3aTeNIbHBIX u JgorapupMUUEcKux
HepaBeHcTB(12 u) OcHoBHbIE METOIbI pelleHusl | HEpaBEHCTB.

HppalMOHAIbHBIX HEPABEHCTB.
I'padmyeckne MeroAbpl  pelieHUs

O06ocHOBATDH PaBHOCHUIIBHOCTD IICPEXOI0B.
Pematn HppalOHAJIbHbIC HCPABCHCTBA.

UppalMoHaNIbHBIX, MTOoKa3aTeabHbIX U | Ucnmosib3oBaTh  rpaduyeckue  MeToAbl U

gorapu(MUYECKUX YpaBHEHMM M | CBOMCTBAa  BXOJSIIMX B  ypaBHEHHE WU

HEPABEHCTB HEpaBEHCTBO (YHKIUH JUIsl pelieHus 3a/1auu
Cucremsl Cucrema ¥ COBOKYITHOCTb ypaBHEHM.| OneprupoBaTh NOHATHAMM: CCTEMA U
palnroHAIbHBIX, PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPaBHEHHUI Y HEPABEHCTB;
UppaloOHaIbHBIX CIIECTBHUSI. pELIEHNE CUCTEMBI WIIM COBOKYITHOCTH;
II0Ka3aTeIbHbIX U OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM | PAaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS.
Jorapu(MUUECKUX | U COBOKYITHOCTEH pallMOHAIbHBIX, HaxoauTp penieHus CUCTEM U COBOKYITHOCTEMN
ypaBHEHUH UppalMOHABHBIX, TOKA3aTEIbHBIX U | LENbIX PAlMOHAIBHBIX, UPPALIHOHAIBHBIX,
(7 9) norapu(pMUYECKUX YpaBHEHUH. NOKa3aTeJIbHbIX U JIOTapu(PMUUECKUX YpaBHEHUN

[IpuMeHeHne ypaBHEHHUH, CUCTEM H
HEPaBEHCTB K pELICHUIO
MaTeMaTUYeCKUX 3aJad U 3a1ad u3
pa3nuyHBIX objacTeil Hayku U
pealbHOM KU3HM, HWHTEPIpPETALMs

Y HEPaBEHCTB.

IIpuMeHATH CUCTEMBI YPABHEHUH K PELLICHUIO
TEKCTOBBIX 33J[ay U3 pa3IMyHbIX 00aacTeit
3HaHUU U PEAILHOM KU3HU;
HHTEPNPETHPOBATH IOJIYYCHHBIC PELICHUS.




MOJIYYCHHBIX PC3YJIbTATOB

Hcnoan3oBaTh uppoBIe pecypChl

3agaun C
napamerpami (5)

PannonainpHble, HppalliOHAIIBHBIE,
MoKa3aTeNbHbIE, JOrapupMHUUECKUe
U TPUTOHOMETPUUYECKUE YPABHEHMUSI,
HEPABEHCTBA U CUCTEMBI C
rapaMeTpaMu.

[Toctpoenne u  wucciaegOBaHUE
MaTeMaTHYECKUX MOJIEEeN peallbHbIX
CUTyallMi C IIOMOIIBIO YPABHEHUH,
CUCTEM YypaBHEHUH U HEPABEHCTB C
napaMeTpamu

Be10upaTh crioco0 penieHus paioHanbHbIX,
UPPALMOHAIIbHBIX, [I0KA3aTEIbHBIX,
J0rapu(PMHUUECKUX U TPUTOHOMETPHUIECKUX
YPaBHEHUI U HEPABEHCTB, COJAEPKAIINX MOIYIIH
U TIapaMeTpbl
I[IpumensiTh rpaguueckue U aHAIUTUYECKUE
METO/Ibl JUIsl PEIIEHUs YPABHEHUM U HEPABEHCTB
C IapaMmeTrpamMu, a TakXke HCClIel0BaHUE
(GyHKUMI METOJaMHU MaTeMaTHYECKOT0 aHaJIn3a.
Crpouth M HMcciIeI0BaTh MaTeMaTUYECKUE
MOJENIN pEabHBIX CHUTyallud C T[OMOILBIO
YpaBHEHUH,  HEPABEHCTB W  CHUCTEM  C
napaMeTrpamu

[ToBTOpEHME,
00o011IeHne "
CUCTEMaTHU3AITUS
3HaHui (104.)

OCHOBHBIE TIOHSATHS W  METOMBI
Kypca, 00001IeHne u
cUCcTeMaTu3anys 3HaHuH

MoneaupoBaTh peajibHbIE CUTyalluU Ha SI3bIKE
anredpbl, COCTABJATH BbIPDAKEHUS, YPAaBHEHMUSI,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIe10BATh [TOCTPOSHHBIE MOJEIH C
MCII0JIb30BaHUEM armmapara anreOpsbl.
[IpumensaTh (yHKUMM U1 MOJEIUPOBAHUS U
UCCIIEIOBAaHMSI PEATIbHBIX ITPOLIECCOB.

Pemarts npukiagHeie 3a1a4d, B TOM YHCIIE
COLIMAIBHO-3KOHOMHUYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aireopsl U
MaTEeMaTHYECKOT0 aHaJIN3a

IToypounoe mianupoBanue AJICEBPA u Hauana matemaTnueckoro anajaun3sa, 10 kiacc

No Jlama Tema ypoka
n/n_| Ilnan ‘ Daxkm
MHokecTBO AeHCTBUTENbHBIX YHce1.MHOrouieHol. PannoHanbHble ypaBHEHUs] M HEPABEHCTBA.
CucreMbl JUHEHHBIX YpaBHeHHH - 15 yacoB
1 PannonaneHble ynciia
2 OOBIKHOBEHHBIE M ICCATUYHBIE APOOH
3 [TporeHThI
4 beckoneunsie nepuoanyeckue apoodu
5 JleficTBUTENIbHBIE UKCIIa
6 PannonanpHbIe 1 MppalMOHAIbHBIEC YUCIIA
7 Apudmernueckue onepanuu ¢ IeiHCTBUTEIbHBIMHI YUCIAMU
8 Moynb JEUCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA
[TpuOnmxEHHBIC BRIYUCIICHUS, TIPABUIIA OKPYTIICHUS
9 Konmponvnasa paboma Nel no meme «Payuonanvnvie ypagnenusn u
Hepasencmea. Cucmemol TUHEHHBIX YPAGHEHUT»
10 OCHOBHBIE METO/IbI PEIICHUS LETbIX YPABHEHUI
11 OCHOBHBIEC METOJIbI PeIIeHUs] APOOHO-PAIIMOHATILHBIX YPAaBHEHUIA
12 OCHOBHBIEC METOJIBI PEIICHUS IeNbIX U APOOHO-pAIlHOHATILHBIX HEPABEHCTB
13 Muorowiensl ¢ nenbiMu kodpdunuentamu. Teopema Buera
14 PelieHue cucTeM JIMHEWHbBIX YPABHEHUN
Pelienne npukiiagHbIX 3a/1a4 C HIOMOIIBIO CUCTEMbI JIUHEIHHBIX YPAaBHEHUI




15

Konmponvnas pavoma Ne2 no meme «Muoocecmeo oeiicmeumenbHvlx
yucen. Mnozounenvr»

®ynkuuu u rpapuxu. CtenenHasi pyHKIus ¢ HeJbIM NoKasareseM - 12 yacos

16 Yérneie 1 Heu€THbIe (yHKIMH. [lepuoanueckue GyHKIun

17 Crnioco6s1 3amanus Gpyaknun. Bzanmuo oOpatasie pyHkmn. Kommnosumus
GyHKINH.

18 I'padux GyHkimm. DnemMeHTapHble mpeodpa3oBanus rpaguKoB QyHKIUH

19 OO6nacTp onpeneneHuss © MHOXKECTBO 3HAUYCHUH (DyHKINN

20 ITpoMexyTKH MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMBbl # MUHUMYMBI ()YHKIIUT

21 Haubonbiiee 1 HauMmeHbllee 3Ha4eHne (PyHKIIMN Ha IPOMEKYTKE

22 JluneiiHast u kBagpaTHUuHas QyHKIMH. DJIEMEHTapHOE UCCIIEI0BaHUE U
rpaduku GyHKIMMA

23 Jpo6Ho-nuHeliHas GyHKIMH. DJIEMEHTapHOE UCCIeI0BaHue U IpaUK 3TUX
byHKUIMNA

24 Crenens ¢ 1enpIM nokasareneMm. bunom Herotona

25 Crenennas GyHKIMS C HaTypaJIbHBIM U IIeNbIM Moka3ateneM. E€ cBolicTBa u

26 rpaduk

27 Konmponvnasn paboma No3 no meme « Dynkyuu u zpagpuxuy

Apudmernyeckuii kopeHb N-oii crenenu. ppaunonanabHble ypaBHenus - 13 yacos

28 Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHH U €ro CBOMCTBa

29 [IpeoOpazoBaHust YMCIOBBIX BRIPAKEHUH, COJIEPIKANUX CTCTICHU

30 BriHeceHre MHOKUTENS U3-TI0]] 3HAKa KOPHS
BHeceHre MHOKUTENS O 3HAK KOPHS.

31 Coxkpaienue npo0ei, comepykaimux paadKaibl
[IpeoOpazoBanue upparmoHaATbHBIX BEIPAKECHUM

32 IToBTOpenue no remMe « AprudMeTHIECKU KOPEHb N-HOM CTETICHU»

33 Konumponvnas paboma Nod no meme «<Apugpmemuueckuii kopenv n-oi
cmenenu»

34 HppanmonanbHble ypaBHEHUS

35 O06nacTh JONYCTUMbIX 3HAYEHUI UPPALMOHAIBHOTO YPaBHEHMUS
OCHOBHBIE METO/IbI PEIIEHHS HPPALIMOHAJIbHBIX YPAaBHEHHH

36 PaBHOCHIIBHBIE NTEPEX0/Ibl B PEIIEHUU UPPAMOHAIBHBIX YPABHEHUN
AJITOPUTM pellieHNs HPPAlMOHAJIbHBIX YPaBHEHUN

37 Penienne nppanoHanbHbIX YpaBHEHHH
Penienne uppanoHanbHbIX YpaBHEHUM

38 CpoiicTBa u rpaduK KOpHs N-0i CTENeHH KaK PYHKIIMU 0OpaTHON CTEMEeHHU C
HaTypaJbHbIM ITOKa3aTelIeM

39 IToBTOpenue no reme «MppanroHajibHble YpaBHEHUS»

40 Konmponvnaa paboma NeS no meme «Hppayuonansnvie ypaguenusy

IToxka3zarenbHas pynkuus. IlokazarenbHbie ypaBHenus - 10 yacos

41 CreneHp ¢ pallMOHAIBLHBIM NIOKA3aTeIeM U e€ CBOWCTBA

42 ITokazaTenbHast pyHKIMS, €€ CBOMCTBA U rpadux

43 Vcnonb3oBanue rpaduka GyHKIMN IS pelIeHus] ypaBHEHHH

44 Iloka3arenpHble ypaBHEHMSI.

45 OCHOBHBIE METO/IbI peIlIeHHsI TOKa3aTeIbHBIX YPaBHEHUN

46 IIpuBenenne o0enx yacTel ypaBHEHHs] K OTHOMY OCHOBAaHUIO




47 Brinecenue 0011ero MHOKHUTEIS 32 CKOOKY

48 MeTo 3aMeHbI IEPEMEHHOH B MOKA3aTEJIbHBIX YPaBHEHUSIX

49 MeTo/ MOYwIeHHOTO JeTICHHS

50 Konmponsnas paooma Neb no meme «Ilokazamenvnasn Qpynkyus.
Ilokazamenvuvle ypasnenun»

Jlorapupmuyeckas pynkuus. Jlorapupmuueckue ypaBuenus - 16 yacon

51 Jlorapudwm yucia
. OCHOBHBIEC METOIbI peIIeHHsI JIOTapU(PMUUECKUX YPABHEHUH.

52 CsoiicTBa norapudma

53 JlecsTuanbie Jorapumbl

o4 HatypanbHbie morapumel.

55 IIpeoOpazoBaHne BBIpaKEHHIA, COACPIKALTIX JIOTAPU(MBI

56 Jlorapudmuueckas GyHkIus, €€ cBOWCTBA U rpapuK
Wcnonb3oBanue rpaduka GyHKIMM A5 pelieHus] ypaBHEHUH

o7 DYHKIMOHAIBHO-TpaUUECKUIl METO/1 PEIICHUs] YpaBHEHUIN

58 Konmponvnas paboma Nol no meme «Jlocapughpmuueckan gpynxyusn»

59 Jlorapudmuueckue ypaBHEeHHS

60 PaBHOCHIIBHBIE TTEPEX0Ibl B PEIICHUH JIOTapu(MUUECKUX YPaBHEHUN

61 Pemenne ypaBHeHU 110 OTnpeeieHUIO Jiorapudma

62 MeTo1 MOTeHITMPOBAHHS

63 Mertox BBeJIeHHsI HOBOW TIEpEeMEHHON

64 Mertox norapudmMupoBaHUs

65 Ilepexoa K HOBOMY OCHOBaHUIO
Pemenue norapugmuueckux ypaBHeHH

66 Konmponvnas paboma Ne no meme «Jlocapughpmuueckueypasnenun»

Tpuronomerpuyeckue BbIpaeHHsi U YPaBHeHHUd - 22 yaca

67 CuHyC, KOCHHYC YHCIIOBOTO apryMeHTa

68 TaHreHc u KOTAaHr€HC YUCIOBOTO apryMeHTa

69 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa

70 Tpuronomerpudeckas OKpy>KHOCTb, OIIPeeICHHE TPUTOHOMETPUYECKUX
(yHKLMH YUCIOBOrO apryMeHTa.

71 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

12 DopMyItbl JBOWHOTO yIiia

73 DopMyITbl TOHUKEHUS CTEIICHU

74 DopMyITbI TTOJIOBHHHOTO YTJIa

75 DopMyITbl CYyMMBI ApTYyMEHTOB

76 DopMyITbl CyMMBbI (QYHKITHI

77 DopmyItbl TPOU3BEACHUS (PYHKITHI

78 IIpeobpazoBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUHN C TOMOIIBIO hopMyI

79 Konmponvnas paboma Ne9 no meme «Tpuzonomempuueckue 8blparx3cenus)

80 Pemenue ypaBHeHus COSX = a

81 Pemienune ypaBHeHus SinxX = a

82 Pemienne ypaBHeHuit tgx = a, ctgx = a

83 MeTo1 3aMEHbI IEPEMEHHOMN

84 YpaBHeHUs, CBOJAIIMECS K KBaJJPAaTHBIM YPaBHEHHSIM

85 Merton pa3yioxkeHus HA MHOKHUTEN

86 O/HOPOIHBIE TPUTOHOMETPUYECKHUE YPAaBHEHUS

87 Perienne TpUroHOMETPHUECKUX YpaBHEHUH

88 Konmponvnasa pavboma NelO no meme «Tpuzonomempuueckue

Ypasnuenusn»n

IHocaenoBaTenbHoCTH M Iporpeccuu - 10 yacos




89 Pernienne TpUroHOMETPHUUECKUX ypaBHEHUH

90 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs OCIEN0BATEILHOCTEMH

91 Merto MaTEMAaTHYECKON MHTYKLIMU

92 MOHOTOHHBIE ¥ OI'PaHUYEHHBIE N10CIIEI0BATENILHOCTH

93 beckoHeuHO yObIBatOIIasi reOMETpUYECKas IPOTPECcCUst

94 Cymma OeckOHEYHO yOBIBAOIIEH T€OMETPHIECKON MPOTPeCcCHH

95 JIMHENHBIN ¥ SKCIOHEHIMAIbHBIN pocT. HHcio e

96 dopmyra CI0KHBIX TPOIIEHTOB

97 Hcnonp3oBaHne MPOTpecCHy I PEIICHHS PeaTbHbIX 331a4 MPUKIAHOTO
XapaxkTepa

98 Konmponvnaa paooma Nell no meme «Ilocnedosamenvrnocmu u
npozpeccuu»

IloBTOpEeHue, 06001IeHNEe, CHCTEeMATH3ALMSA 3HAHUI - 2 Yaca

99-
100

101-
102




IHoypounoe mianupoBanue AJICEBPA u Hauana maTtemaTnueckoro ananan3a, 11 kiacc

No Jlama Tema ypoka
n/n | ITnan ‘ Dakm
HenpepsbiBuble ¢ynkuuu. IpousBoanas. - 20 yacos.
1 HenpepsiBHble GyHKIIMHN 1 WX cBoiicTBa. Touka pa3pbiBa
2 AcumntoTsl rpadukoB ¢pyHkiuii. CBoiicTBa QYHKIIMI HEMTPEPHIBHBIX HA
OTpe3Ke
3 MeTo1 UHTEpBAJIOB JUIsl PEIICHHsI HEPABEHCTB
4 [IpumeHeHre cBOMCTB HENPEPHIBHON (PYHKIMU 11 PEIICHUs 3a]au.
S) [lepBas u BTOpasi Npou3BOAHBIE PYHKLIUU
6 Omnpenenenre, reoMeTpUYecKuil 1 GU3NYECKHUI CMBICI TPOU3BOTHON
7 ANrOpUTM HaXO0XJAECHUS TPOU3BOJHON
8 Dopmynsl JudphepeHInpoBaHus
9 ITponsBoHas cTeneHHON QyHKIMH
10 [Ipou3BoiHbIE 371€MEHTAPHBIX PYHKUINN
11 Borunicnenue npon3BoAHbBIX AJIEMEHTapHbBIX (PyHKIUN
12 [IpousBoiHasi CyMMBbI QyHKUIUN
13 [IpousBoHas npousBeneHuss QyHKUUN
14 [IpousBoiHas YacTHOTO (YHKIMM
15 [TpousBoiHas KOMIO3UIMH (PYHKITUI
16 [loHATHE M BBIYMCIIEHNE POU3BOIHON N-TO MOpsIKa
17 JlnddepennrpoBanue cI0KHOU QyHKIIUU
18 YpaBHeHHe KacaTteabHOU K rpadpuky GyHKIUU
19 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH
20 Konmponvnas paboma Nel no meme «Henpepuvieénvle (hynkyuu.
Ilpouszeoonan»
HccaenoBanue GyHKIUM ¢ NOMOIILIO NPOU3BOAHOM. (20 yacoB)
21 [IpuMeHeHnne mpon3BOIHOM K UCCIIET0BaHMIO (DYHKIIUM HA MOHOTOHHOCTD
22 [IpuMeHeHre mMpon3BOTHOM K MCCIIEAOBAHNIO (DYHKIIMM Ha SKCTPEMYMBI
23 DKCTpeMyMbI (QYHKIIUH
24 Brruncienue skcTpeMyMoB (DYHKITUN
25 [IpumeHeHue npor3BOIHOM I TOKA3aTEIbCTBA TOXK/IECTB M HEPABEHCTB
[TocTpoenune rpadhmkoB GyHKITHI
26 HccnenoBanue GyHKIIMU 1 TOCTPOCHUE rpaduka QyHKIUNA
27 CBs13b MeX 1y TpadukoM GyHKIIUU U TpadukoM e€ Tpou3BOHON
28 HauGonpIee 1 HauMmeHblllee 3Ha4eHHs PYHKIIUU HA TIPOMEKYTKE
29 3amaun Ha OTHICKaHWE HAMOOJIBIIUX U HAUMEHBIIINX 3HAUCHUN BEIHUYNH
30 Pemenue 3a1ay Ha HaxXOXeHHE HAaWOOIBIIUX M HAMMEHBIINX 3HAYCHHUH
31 [IpumeHeHne npou3BOIHON K HCCIeT0BAHUIO (DYHKITUN
32 Konmponsnas paboma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOUBIO NPOU3EOOHOI»
33 [IpumeHeHne Npon3BOIHON I HaX0XKACHUS HAWIY4IIEro PEIEHUs B
MPUKIIATHBIX 3a/1a4ax
[TpumeHeHne Npou3BOIHON B PEIICHUH 3a1a4
34 [IpumeHenne Npon3BOIHON [UId HaX0XKACHUS HAWIYYIIEro PEIeHus A
OIIpeJieNIeHus] CKOPOCTH Ipoliecca, 3a1aHHOro0 (GopMynoi WM rpadukom
35 [IpumeHenne Nponu3BOIHON [UId HaX0XKACHUS HAWIYYIIEro PeIeHus A
OTIpeJIeNIeHNUs] YCKOPEHHsI ITpoLiecca, 3a1aHHOro (hopmysoi mim rpadpukom
36 Kommnosutus ¢hyHKimii
37 I'eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM IJIOCKOCTH
38 I'eomerpuueckue 06pa3bl HEPABEHCTB HA KOOPIMHATHOM MIIOCKOCTH
39 IToBTopenue no Teme «MccnenoBanue QPyHKIUN C TOMOIIBIO TPOU3BOTHOM
40 Konmponsnas paboma Ne2 no meme «Hccnedosanue gyynxyuil ¢




HOMOUbIO RPOU3EOOHOU»

IlepBooOpa3nas u uHTerpaJ - 12 yacon

41 [TepBooOpa3zHas

42 OCHOBHOE CBOMCTBO NEPBOOOPA3HBIX

43 IlepBooOpa3HbIe AeMEeHTapHBIX (YHKIMH

44 [IpaBuna Hax0XIeHHs IEPBOOOPA3HBIX

45 WNurerpain. ['eomeTpryecknii CMbICI HHTETpasa

46 Brruucnenue onpenenénnoro uarerpaia no Gopmyne Herorona-Jleibnuna

47 [TpumMenenne nHTErpana Ui HaXOXKACHUS TUIOIAACH TNIOCKUX QUTyp

48 [IpumeHeHue uHTerpaia Juist HAX0XKACHUs 00bEMOB I€OMETPUUYECKUX TEI

49 [Tpumeps! pemienuii tuddepeHaTbHbIX YpaBHEHHN

50 MatemaTuueckoe MOJEINPOBAHUE PEAJIbHBIX IIPOIIECCOB C IOMOIIbIO
T depeHInanbHbIX YpaBHEHHH

o1 ITosTopenue no Teme «IlepBooOpa3Hast U HHTETpAD»

52 Konmponsnas paboma No2no meme«llepsoodpaznas u unmezpan»

I'padpukn Tpuronomerpuyeckux pyuknmii. Tpuronomerpnueckne HepaBeHcTBa - 16 yacos

53 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U rpapUKU

o4 CpoiicTBa u rpapuk GyHKIHMH Y = COSX

55 CaoiictBa 1 rpaduk GyHKIUHU Y = SiNX

56 I'paduxn Gynkmii y = tgX, y = ctgx

o7 Penienne TpUroHOMETpUYECKUX YPAaBHEHHUH ¢ TOMONIBIO I'pauKOB

58 OT60p KOpHEH TPUTOHOMETPUUECKHUX YpaBHEHHI ¢ MOMOIIBIO rpaduka

59 OT60p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUI METOJIOM repebopa

60 O160p KOpHEN TPUTOHOMETPUUECKHX YPaBHEHHI IBOWHBIM HEPABEHCTBOM

61 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

62 TpuronomeTpruyeckue HepaBeHCTBA

63 MeTopl pernieHre TPUrOHOMETPUIECKUX HEPABEHCTB

64 Pemienne TpUroHOMETPUYECKUX HEPABCHCTB

65 Pemienne TpUrOHOMETPUYECKUX HEPABEHCTB IpadrIecKu

66 PenieHne TpUroHOMETPUUECKUX HEPABEHCTB

67 [ToBTOpenue no Teme «I'paduku TPUTOHOMETPUUYECKUX (PYHKITUH.
TpuroHomerpuyeckrue HepaBeHCTBA»

68 Koumponvnasa paooma Ne3no meme«I paghuxku mpuzonomempuueckux
¢yukyui. Tpuzonomempuueckue nepaseHcmea»

HppannonajbHble, NOKa3aTelbHble U JorapupmMuyeckue HepaBeHCTBa - 16 yacoB

69 IIpocTeiinne noka3aTeabHble HEPABEHCTBA

70 CBeJleHHe NI0Ka3aTelbHOr0 HEPABEHCTBA K MPOCTEHIIEMY

71 Merto1 BBEJIEHHSI HOBOW TIEPEMEHHOM

72 PaznoxxeHne Ha MHOXUTEIN

73 CBeJieHHe K PaBHOCUIIBHOM COBOKYITHOCTH

74 Mertoj panoHaIu3ayy (3aMeHa MHOXKHUTETIeH)

75 I'paduueckue MeTo bl pellieHNs NOKa3aTelbHbIX YPABHEHUH U HEPABEHCTB

76 [TpocTeiimue nmorapudmudeckue HepaBEeHCTBA
Jlorapugmuueckie HepaBeHCTBA, CBOIAIIMECS K NPOCTEHIINM

77 MeTto1 3aMeHBI IEPEeMEHHOM
Jlorapugmuueckue HepaBeHCTBA, CBOAALIMECS K PAMOHAIbHBIM

78 Jlorapugmuueckie HepaBeHCTBA, COJIepXKaIlie IEPEMEHHYI0 B OCHOBAHUHU
aorapudpma

79 Mero nHTEpBaJIOB

80 I'paduueckuii MeTo perieHus JorapupMuIeckux ypaBHEHHI 1 HEPaBEHCTB

81 HppatnnoHaibHbIE HEpaBEHCTBA CTAHAAPTHOTO BUIA
Meroz nepexoa K paBHOCHIBHON CUCTEME

82 JlpoOHO-nppaloHaibHbIe HEPABEeHCTBA




Mero/ 3aMeHBI IEPEMEHHOU

HppanmoHaibHble HEPABEHCTBA CMEIIAHHOTO TUIIA

83 WppanmonansHeie jorapuMuyeckre HepaBeHCTBA

YMHOKEHUE HA CONPSKEHHOE

Merto1 HHTEPBAJIOB

I'paduueckuii MeTo pelieHns UpPalMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB

84 Konumponsnas paboma Nedno meme<Hppayuonanvhsle, nokazamenbHule
U 102apumuyecKue HepageHcmea»

Cucremsl PAUUMOHAJIBHBLIX, HPPAIUOHAIBbHBIX MMOKA3aTCJIbHbBIX U ﬂorapmanqecmlx ypaBHeHnﬁ -

7/ yacoB
85 CucrteMa U COBOKYITHOCTh YpaBHEHHH
PaBHOCHIJIbHBIE CHCTEMBI M CUCTEMBI-CJIEJICTBUS
86 OCHOBHBIE METO/IbI PEIICHHS CHCTEM PAllMOHATIBHBIX YPaBHEHUH
OCHOBHBIE METO/Ibl PEIIEHUS] COBOKYITHOCTEN PallMOHAIBLHBIX YpaBHEHUM
87 OAHOPOJIHBIE CUCTEMBI YPaBHEHUN
OCHOBHBIE METO/Ibl PEIIEHUS] CUCTEM HPPALMOHAIBLHBIX YPAaBHEHUH
88 OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYTHOCTEN UPpAIIMOHAIbHBIX YPaBHEHUN
89 OCHOBHBIE METOIbI PEIICHHS CHCTEM MTOKa3aTeIbHBIX YPaBHEHUH
OCHOBHBIE METO/IbI PEIIEHNs COBOKYITHOCTEHN NOKA3aTEIbHbIX YPAaBHEHUN
90 OCHOBHBIE METOIbI PEIICHUS CHCTEM JIOTApU(PMHUECKUX YPABHEHUH
OCHOBHBIE METO/IbI PEIIEHUs] COBOKYIMHOCTEN JorapuMuIecKiux ypaBHEHUH
91 Konmponvnaa paooma Ne7no meme«Cucmemol payuoHa1IbHBIX,

UPPAUUOHAIbHBIX NOKA3AME/IbHbIX U Jlozapudmmuea(ux ypa(meuuﬁ»

3agauu ¢ napamMeTpaMu - S YacoB

92 PanmionanbHbBIE ypaBHEHHUS ¢ MapaMeTpamMu

PanmoHanbHbIC HEpaBEHCTBA C MMapaMeTpaMu

PanroHasibHbIE CHCTEMBI ¢ TapaMeTpaMHu

93 HpparnmonanbHble ypaBHEHHS C TapaMETPaMH

WppanmonansHpie  HEpaBEHCTBA C MMapaMeTpaMu

WppatimoHanbHble CHCTEMBI ¢ TapaMETPaMH

94 [TokazarenbHble ypaBHEHUS C MapaMeTpaMu

IlokazarennHBIC HEPABCHCTBA C MapaMETpaMu

IlokazaTenpHBIC CHCTEMEI C rnapamMeTpamMmu

95 JlorapudmMudeckue ypaBHEHHsI C TapaMeTpamMu

Jlorapudmuueckrue HepaBeHCTBA C apaMeTpamMu

Jlorapudmuueckre CUCTEMBbI C HapaMeTpaMu

TpI/IrOHOMeTpI/I‘IeCKI/Ie YpaBHCHU C IIapaMCTpaMU

TpI/IrOHOMeTpI/I‘IeCKI/Ie HCPABCHCTBA C IIapaMCTpaMu

TpI/IrOHOMeTpI/I‘IeCKI/Ie CHUCTCMBI C ITapaMeTpaMu

96 Konmponvnasn paboma Ne7no meme«3adauu ¢ napamempamu»
IloBTOpEeHUe, 00001IeHNEe, CHCTEeMATH3AIMsl 3HAHUI - 6 YacoB
97 Apudmernueckue onepanuu ¢ IeHCTBUTENLHBIMHI YHCIaMU

Penienne a1poOGHO-palMOHANIBHBIX YPaBHEHU

DeMeHTapHOe ucciieioBaHue U rpapuku GyHKuui

Hp606p330BaHI/I$[ YHUCJIOBBIX BBIan(eHHﬁ, COZICpIKAIINX CTCTICHU U KOPHU

98 Pemenmne nppanmoHalbHBIX ypaBHEHUN

OcHoBHBIE MCTOAbI PCIICHUS ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemenue norapuMuueckux ypaBHeHUN

ITpeo6pazoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUHN

99 Pemenune TpuroHoMeTpUUECKUX YpaBHEHHUM

OT60p KOpHEH TPUTOHOMETPUUECKIX ypaBHEHUN

Brluncnenue npou3BoAHbIX JIEMEHTAPHBIX QYHKIUH

100 ITpumeHeHne mpon3BOIHON K UCCIEIOBAaHNUIO (DYHKIIUU

[TpumeHeHne uHTerpana JUisi HAX0XACHUS TUIOMAeH MIIOCKUX QUTyp




101

Ilpomesccymounaa ammecmayua. Hmozoeaa konmpoavnas padoma (Ne§)

AHanu3 pe3ynbTaToB KOHTPOJILHON pabOThI

102

CucreMarusaiiis 3HaHUH
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