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HHOACHUTEJIBHAA 3AIIUCKA
HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa v Hayala MaTeMaTHYECKOTO aHaIM3a» SBIAETCS OJHUM W3 Hauboliee 3HAYUMBIX B
porpamMMe CTapIlei IIKOJIbI, MOCKOJIbKY, C OJTHOW CTOPOHBI, OH 00ECIEUYNBAET HHCTPYMEHTAIBHYIO 0a3y s
M3Y4YEHUS BCEX €CTECTBEHHOHAYYHBIX KYPCOB, a C APYroil CTOPOHbI, (POPMUPYET JIOTUYECKOE M aOCTpaKTHOE
MBIIUICHUE YYaIIUXCsl HA YpPOBHE, HEOOXOAMMOM MJisi OCBOCHUS MH(OPMATHUKH, OOLIECTBO3HAHMS, UCTOPUH,
CIIOBECHOCTH U JPYIMX ITUCHHUIUIMH. B pamkax AaHHOro Kypca ydalludecsi OBJIAJEBalOT YHUBEPCAIbHBIM
S3BIKOM COBPEMEHHOH HayKH, KOTOpas (GOpMyIupyeT CBOU AOCTHXKEHHS B MaTeMaTHUECKOH (opme.

Kypc anreOppl 1 Hauan MaTeMaTUYeCKOTO aHAIM3a 3aKJIaIblBa€T OCHOBY Ul YCIEIIHOTO OBJIAJCHUS
3aKOHaMH (DU3WKH, XUMHUH, OHOJIOTUH, TIOHUMAHUS OCHOBHBIX TCHICHIUN pa3BUTHS OSKOHOMHKH U
OOIIIECTBEHHON JKM3HM, TIO3BOJIIET OPHEHTUPOBATHCA B COBPEMEHHBIX LUMPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JJIs JalbHEHIIEro o0pa3oBaHus U B TIOBCEAHEBHOM KM3HU. B TOXe
BpeMs OBJaJieHuE aOCTPaKTHBIMU W JIOTUYECKH CTPOTMMH KOHCTPYKIUSIMU aiareOpbl U MaTeMaTHYecKOro
aHauM3a pa3BUBACT yMEHUE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKA3bIBATh
YIBEPXKJACHHUS C TIOMOIIbIO MWHAYKIUA U PacCyXkAaTh JACAyKTHUBHO, HCIIOJNb30BaTh OOOOIIEHHE U
KOHKPETHU3aINIo0, a0CTparupoBaHue U aHAIOTHIO, (POPMHUPYET KPEaTUBHOE M KPUTHYECKOE MBIIIUICHHUE.

B xonme uzyuenus kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHAlM3a» ydyallhecs MOJIy4aroT HOBBIN
OMBIT pEUIeHMs] MPUKIAJHBIX 3a/lad, CaMOCTOSTEIbHOI'O IMOCTPOEHMSI MaTEMaTHUYECKMX MOJEIEeH peabHbIX
CUTyallul, MHTEPHpPETAlMU TOJIYYCHHBIX pEIICHUN, 3HAKOMATCS C MpUMEpaMH MaTeMaTUYeCKUX
3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U UCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTHUYECKHMMM OTKPBITUSMU U UX
aBTOpaMH.

Kypc obGnagaer 3HauuTenbHBIM BOCHHMTATEIbHBIM MHOTEHLIMAJIOM, KOTOPBIA peau3yeTcsl Kak 4Yepes
y4eOHBI MaTepual, CrocoOCTBYIOMIMKA (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 CHelupuKy
y4eOHOH JeATeNbHOCTH, TPeOyIoUmed NpPOJOHKUTEIBHON KOHLEHTPAIlMM BHHMAHUS, CaMOCTOSTEILHOCTH,
AKKypaTHOCTH M OTBETCTBEHHOCTH 32 MOJIYYCHHBIN PE3YNIbTAT.

B ocHoBe Meronuku oOyuyeHHs anreOpe M HayajlaM MaTEeMaTHYECKOIrO aHajau3a JIEKUT JAESITeIbHOCTHBIN
MNPUHIUN 00yUYEHHUS.

B crpykType kypca «Anredpa M Hadajga MaTeMaTHYECKOIO aHalW3a» MOXHO BBIICIUTH CIEAYIOIINE
CoJiepKaTebHO-MeToANueckne TUHUM: «Uucna u BbraucieHus», «OyHkuuu U rpaduxu», «YpaBHEHUS U
HepaBeHCTBa», «Hauana wmaTemarnueckoro asamusa», «MHokecTBa M JIOTMKa». Bce OCHOBHBIE
COJIEP>KATEIbHO-METOANYECKUE JTUHUU U3YYaloTCS Ha MPOTSHKEHUH JBYX JIET OOydeHHUs B cTaplled IIKoJe,
€CTECTBEHHO JIOMOJHSAS JAPYr JIpyra U MOCTENEHHO HACHIAsACh HOBBIMHM TeMaMH U pasnenamu. MoxHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO MJAHHBIA KypC SBISETCS HHTETPATUBHBIM, MOCKOIBKY OOBEIUHSET B cebde
CoJIep’KaHUE HECKOJIbKMX MaTEMaTHUECKUX AUCLMILIINH, TAKMX KaK anredpa, TPUrOHOMETpUs, MaTeMaTUYECKUI
aHaJIM3, TEOpHUsI MHOXKECTB, MaTeMaTudeckas Jioruka u np. Ilo mepe Toro, kak ydammecs OBJAJEBalOT BCE
0ojiee MMPOKUM MaTeMaTHYECKUM alnaparoM, y HUX MOCIEeNI0BaTENbHO (pOpMHUpYETCS M COBEPLIEHCTBYETCS
YMEHUE CTPOUTh MATEMAaTUYECKYI0 MOJENb peaJbHON CUTYyallMd, NPUMEHSATh 3HAHUS, IOJYyYEHHBbIE MpPHU
M3y4eHUU Kypca, JUIsl PelIeHUsT CaMOCTOATENIbHO CGHOPMYIUPOBAHHOM MAaTeMAaTHYECKOW 3ajavd, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOIMYeCcKass JTUHUS «Yuciaa ¥ BBIYUCIIEHUS» 3aBepiiaeT (OpPMHUPOBAHHE HABBIKOB
MCMOJIb30BaHUS AEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYaTO B OCHOBHOM IIKoJje. B crapiieii mkoine ocoboe
BHUMaHUE Yyjensercs (QOPMHUPOBAHUIO HABBIKOB pPALMOHAIBHBIX BBIUMCICHUN, BKJIIOYAIOMIUX B ceOs
WCIOJIb30BaHNE PA3IMYHBIX (OPM 3amMUCH 4YMCIa, YMEHHUE JAeNaTh MPHUKUAKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCJICHUS], OLIEHWBATh YHUCIIOBbIE BBIPAKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU KOHCTAHTaMH. 3HAKOMbIE
yUYalluMCsl MHOKECTBa HATypajbHBIX, LEIbIX, PAIlMOHAIBHBIX M JACHUCTBUTEIBHBIX YHCEN JIOMOJHSIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4HCel. B KaXJIOM M3 3THX MHOXECTB PAacCMaTpPHUBAIOTCS CBOMCTBEHHbBIE €MY
cnenupuyeckre 3a1a4u U orepaluu: AeJeHne Halleslo, ONepupoOBaHIe OCTaTKaMH Ha MHOXECTBE 1IeJIbIX YHCel;
0coOble CBOMCTBA paIlMOHAJIBHBIX M MPPALMOHAIBHBIX YHCEN; apu(pMETHUeCKHe ONepaluu, a Takke
W3BJICUYCHHE KOPHS  HATypaJIbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX 4Hcesl. brarogaps
MOCJIEZIOBATEILHOMY DPACIIUPEHUIO Kpyra HCHOJIb3YeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHECHHS I PEIICHUs] Pa3lIuYHbIX 3a1ad (GopMHpyeTcs MPEICTaBICHHE O €IMHCTBE MaTEMATHKH Kak
Hayku M €€ polM B TIOCTPOCHUU MOJEJEeH pealbHOro MHpa; HIMPOKO HCMOIb3YIOTCS 00O0OUIeHHEe |
KOHKpETH3alus.



Jluansa «YpaBHEHUS U HEPABEHCTBA» PEATM3YETCs Ha NMPOTSIKEHUU BCEro 0OydeHHUs B CTapllei IIKoJe,
MOCKOJIBKY B Ka)KJIOM paszene [IporpaMMel mpeaycMOTpEHO pelieHre COOTBETCTBYIONIHNX 3a1ad. B pe3ynbrare
yyaliuecs: OBJIAJEBAlOT Pa3IMYHBIMU METOJAMU PEIICHUS PallMOHAIBHBIX, UPPALMOHATIBHBIX, I0KA3aTENIbHBIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPHUECKUX YpaBHEHHH, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/1a4, COACPKaIINX
napameTpsl. llodydeHHble yMEHHUS IIMPOKO MCIOJB3YIOTCS IIPU HCCIEAOBAaHMM (DYHKIHMH € HOMOILBIO
MPOU3BOJIHOM, MpPU PEIICHUM MPHUKIAJAHBIX 33Jad W 3aJad Ha HaXOXKICHHWE HAMOONBIIMX M HAUMEHBIINX
3HaueHud QyHKuuu. [laHHas cozjep)karelibHas JIMHUS BKJIIOYaeT B ceOd Takke (OpMUPOBAHHME YMEHHI
BBIMIOJIHATE ~ pacyéTel 1o  ¢opmynaM, MpeoOpa3oBaHMs  PAlMOHAIBHBIX,  HPPAHOHAIBHBIX |
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TaK)Ke BBIPAXKEHUH, COAep)KallUX cTeneHu M Jyorapudmel. braronaps
M3YUCHHUIO alreOpandeckoro Marepuaja MpPOMCXOJUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO |
a0CTPaKTHOrO MBILIUIEHUS Yy4alluxcs, (OPMHUPYIOTCS HAaBBIKM JEAYKTUBHBIX pacCyXIEHHUH, paboThl ¢
CHUMBOJIBHBIMH (hOpMaMH, MPEICTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIC PABEHCTB U HEPABEHCTB.
Anre0pa npeiaraet 3 (peKTUBHbIE HHCTPYMEHTBHI JUIsl pEILICHHsI TPAKTUUECKUX U €CTeCTBEHHOHAYUHBIX 3a/1a4,
HarJsIIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DPYHKUMH M TpaduKh» TECHO IEperieTaeTcss ¢ APYyTruMH
JUHUASMHU Kypca, TTOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T TOCIIEI0BATEIbHOCTh U3YUeHUs MaTtepuaia. M3ydenne
CTEIIEHHOH, MOKa3aTeabHOH, JIorapuMUIecKoi U TPUTOHOMETPUUYECKUX (DYHKIMM, UX CBOMCTB M rpaduKoB,
UCTOJb30BaHNEe (DYHKIMUA JUISI PEUICHUs 3a/1a4 U3 APYruX Y4eOHBIX MPEJAMETOB M PEATbHON KHU3HH TECHO
CBSI3aHO KaK ¢ MaTeMaTHYECKUM aHAJIM30M, TaK U C pellIeHUeM ypaBHEHUH U HepaBeHCTB. [Ipu 3Tom Gosnbiioe
BHUMaHHE ynensieTcss (OPMUPOBAHHIO YMEHHS BBIpaXaTh (POpPMylIaMH 3aBUCUMOCTH MEXAY pPa3InYHBIMU
BEIMYMHAMH, UCCIIEI0BaTh MOJIy4YeHHbIE (PYHKIMH, CTpOUTh UX rpaduku. Matepuan 3Tol copepkaTesibHOoi
JVMHAY HalelIeH Ha pa3BUTHE YMEHHUH M HaBBIKOB, MIO3BOJISIONINX BBIPAXKATh 3aBUCUMOCTH MEX/y BETMINHAMHU
B pa3n4HON (opMme: aHaNUTUYECKOH, rpaduyeckoit u cioBecHoi. Ero m3yuenue cnocoOCTBYeT Pa3BUTHUIO
AITOPUTMUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AIUH, UCIIOJIB30BAHUIO AaHAJIOTHIA.

ConepxarenbHast JuHMs «Hadana MaremMaTHdyeckoro aHajn3a» I103BOJIET CYIIECTBEHHO pPacCUIMPUThH
KpPYr' KaKk MaTeMaTUYeCKHUX, TaK M MPUKJIAIHBIX 33134, TOCTYIHBIX OIKOJbHUKAM, TaK KaK y HUX TOSBISAETCS
BO3MOYKHOCTh CTPOUTH IPapUKH CIOKHBIX (PYHKIMH, ONpENeNsITh UX HAauOOJIbIINE U HAMMEHBIINE 3HAUYEHUS,
BBIYUCIIATH IJIOMAIA (QUTYp U OOBEMBI TeJ, HAXOIUTh CKOPOCTH M YCKOpeHWs TporeccoB. JlanHas
cojiepKaTesibHasi JIMHUS OTKPHIBA€T HOBBIE BO3MOKHOCTH IOCTPOEHHUS MAaTEMAaTUYECKUX MOJEel peanbHbIX
CHTyallud, TIO3BOJIIET HAXOMUTh HAWIydlllee pEHIeHHe B TPUKIAIHBIX, B TOM YHCJIE COIHAIBHO-
HSKOHOMHMYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMM MaT€MaTHUYECKOro aHajiu3a CIIOCOOCTBYET Ppa3BUTHUIO
abcTpakTHOTO, (POPMATHHO-IOTHIECKOTO ¥ KPEATHBHOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUI pacro3HaBaTh
NPOSIBJICHUSI 3aKOHOB MAaTe€MaTWKM B HayKe, T€XHHKE M HCKYCCTBE. Y4alluecs Yy3HalOT O BBIJAIOIINXCS
pe3ybTarax, HOJYYSHHBIX B XOJI€ pa3BUTHS MaTEMAaTUKN KaK HAyKH, H 00 UX aBTOpax.

ConepxaTenbHO-METOANYECKas JIMHUS «MHOXKECTBa M JIOTHKa» BKIIOYAET B ce0sl AJIEMEHTHI TEOPHH
MHOXECTB U MaT€MaTUYeCKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTHKU M NpeAsiaraloT HaubOosiee YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMI BCEe pa3/elsl
MaTeMaTHKH M €€ MPUIOKEHNH, OHU CBSI3BIBAIOT Pa3HbIE MaTEMAaTUYECKHUE IMCUIUIUIMHBI U UX TMPUIOKECHUS B
enuHoe 1enoe. [ToaToMy BaKHO AaTh BO3MOXHOCTH IIKOJBHUKY MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHOW MaTEMAaTHKH M MCIIOJIb30BaTh €r0 ISl BRIPAXKEHUSI CBOMX MBICTEH. [IpyruM Ba)KHBIM MPH3HAKOM
MaTeMaTHUKU KaK HayKH CIIeAyeT IpU3HAaTh CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBaHUN WU CJeJOBaHUE
OTIpeNIeIEHHBIM TIPAaBHJIAM TIOCTPOCHHUS JTOKA3aTEeIbCTB. 3HAKOMCTBO C DJIEMEHTaMH MaTEMaTHYECKOH JIOTUKA
CIOCOOCTBYET Pa3BUTHUIO JIOTMUYECKOT'O MBIIUICHUS y4YalllUXcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKACHHUS Ha
OCHOBE JIOTHYECKHX TPaBUII, (POPMHUPYET HABBIKH KPUTUIESCKOTO MBITIIJICHHUS.

B kypce «Anrebpa u Hauana MaTeMaTHMYECKOTO aHaJIN3a» MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO
MOJICIIMPOBAHMS, KOTOpPBIE MPH3BAaHBI CHOCOOCTBOBATH (HOPMUPOBAHHIO HABBIKOB TIOCTPOCHUS MOJEIEH
peanbHBIX CHUTyallUi, HCCIEIOBaHMSA STHX MOJENeHd ¢ IMOMOIIBIO ammapara ajredopbl U MaTeMaTU4ecKOro
aHaM3a, WHTEPHPETAlMU TIONYYEHHBIX pPe3yibTaToB. Takwe 3aJaHusi BIUICTCHH B KaXKIBIH W3 Pa3/esioB
ITporpamMmsbl, TOCKOJIBKY BECh MaTepual Kypca HIMPOKO MCIIONB3YeTCs JUIsl pelleHns NpUKIagHbX 3anad. [Ipu
pEIICHNH pEeaTbHBIX TPAKTUYECKHX 3a/]ad ydJalluecs pa3BHBAIOT HaOIIOJATEIbHOCTh, YMEHHE HaXOIHTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, MCIOIb30BATh AHAIOTHIO, 0000IIAaTh W KOHKPETU3UPOBATH MPOOIEMy.
JlearenbHOCTh 110 ()OPMHUPOBAHUIO HABBIKOB PEIIEHUS MPUKIIAJHBIX 3a7a4 OPraHU3yeTCsl B IPOLECCEe U3yUEHHUs
BCEX TEM Kypca «Airedpa 1 Havyaia MaTeMaTHIECKOTO aHAIN3ay.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Cornacno yuebnomy miuany B 10 —I11 xmaccax wu3ywaercs y4eOHBIH Kypc «Anredpa M Hayaja
MaTEeMaTU4eCKOr0 aHaJIM3a», KOTOPBIH BKIIOYAeT B ce0s CIIeIyIONIHe OCHOBHBIE pa3zeibl coaepxkanus: «Hucma
Y BBIYHCIICHUSI», «YpaBHEHHS U HepaBeHCTBa», «DyHKuuU u rpapukmn», «Hadana MaTeMaTHYECKOTO aHAIIN3ay,
«MHOeCTBa 1 JOTUKa».

B YuebHOoM 1u1ane Ha u3y4deHHe yriayOnE€HHOro Kypca anreOpbl M Hadal MaTeMaTHYECKOro aHalu3a B
10—11 xyaccax oTBoMTCS He MeHee 4 y4eOHbBIX YacOB B HEJEIIO B TEUEHHE KaXKI0T0 T0/1a 00yUeHHUs, BCETo 3a
1Ba roja ooydeHus — He menee 280 y4eOHBIX YacoB.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEJMETA «AJI'EBPA H
HAYAJA MATEMATHYECKOI'O AHAJIM3A»

OcBoeHue yyebHoro npeameta «Anrebpa u Hayasna maTemaTMUYeCcKOro aHansa» Ao/IKHO obecneunBaTb
[OCTUKEHME Ha YpOBHe cpeaHero obuiero obpasoBaHMA CeayloWMX JIMYHOCTHbIX, MeTanpeameTHbIX U
npeAmeTHbIX 06pa3oBaTe/ibHbIX Pe3y/IbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PE3yNIbTaTHl OCBOCHUS ITPOrpaMMBbl yueOHOT0 npeameTa «MaremaTrka» XapakTepu3yrTCs:

['paxknaHcKOe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HMIIMHA OO0YYArOMIeTrocsl KaKk aKTUBHOTO M OTBETCTBEHHOTO WICHA
pOCCUCKOro O0IIecTBa, MPEICTABICHUEM O MaTeMAaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJICHHH, TPOIEAYp TPaKIAHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI M 1Mp.), YMEHUEM
B3aMMO/ICIICTBOBATH C COLIMATIBLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIUSMU U Ha3HAUCHUEM.

[MaTpuoTHYEeCKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKOW MICHTUYHOCTH, YBAKEHUS K MPOLLIOMY U HACTOSIIEMY
POCCHIICKOM MaTeMaTHUKH, IICHHOCTHBIM OTHOILIEHWEM K JIOCTHKEHHUSIM POCCUMCKHUX MaTeMaTHKOB U
POCCHIICKOM MaTeMaTUYeCKOW ILIKOJIbI, K UCIOJIb30BAaHUIO 3TUX JOCTHKEHUM B APYTHX HAayKax, TEXHOJOTHUSX,
chepax S5KOHOMHKH.

JyXOBHO-HPAaBCTBEHHOE BOCHIUTAHUE:!

OCO3HAHUEM JyXOBHBIX IIEHHOCTEM POCCUHCKOrO Hapoaa; CHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, STUYECKOTO IMOBEJAEHUS, CBSI3aHHOIO C MPAaKTUYECKHMM MPUMEHEHUEM JOCTHKEHUW HayKu U
NESTETFHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOEHHUE YCTOMUMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIUTAHUE:

ACTETUYECKUM OTHOIIIEHHEM K MHUPY, BKIIFOYAsl 3CTETUKY MAaTeMaTUUECKHX 3aKOHOMEPHOCTEH, 0OHEKTOB,
3a/1a4y, PEIICHHM, pacCyXJEHHI; BOCHPUUMYHUBOCTBIO K MAaT€MAaTHYECKHUM AacleKTaM pa3JINYHbIX BUIOB
HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO YMEHHUS TPUMEHSATh MaTEMaTHYECKHWE 3HAaHMS B HWHTEpecax 3/I0pOBOTO U
Oe3omacHOro o0pa3a JKHW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO (370pOBOE THTAHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM M OTAbIXA, peryiaspHas Qui3nueckas aKTHUBHOCTB); (U3UYECKOTO
COBEPILIEHCTBOBAHUS MIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AESTEIbHOCTHIO.

TpynoBoe BOCIUTAHUE:

TOTOBHOCTBIO K TpPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOUS, MHTEPECOM K pa3iIudHbIM chepam
poeCCUOHAIBPHON NIEATETLHOCTH, CBSA3aHHBIM C MAaTEMAaTHKON W €€ NMPHIOKEHUSIMH, YMEHHUEM COBEpIIaTh
OCO3HAHHBIN BBIOOp Oymyieit mpodeccuu U pearn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIAHBI, TOTOBHOCTBIO U
CIIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHHMIO M CaMOOOpPa30BaHWIO Ha NPOTSHKCHUM BCEU KU3HH,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMAaTUUE€CKOM HAMPaBI€HHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(hOPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYpPbI, MOHUMAHHEM BIUSHHUS COIUAIBHO-PKOHOMUYECKUX
MPOIIECCOB HAa COCTOSTHUE TIPUPOJHOM M COIMAIBHOW Cpeabl, OCO3HAHHWEM TJIO0ATBHOTO XapakTepa
IKOJIOTHYECKUX TPOOJIeM; OpUEHTAIMEe Ha MPUMEHEHWE MATEeMATHYECKUX 3HAHWUU I pelIeHUs 3aaad B
o0jacTu OKpy»Karouieil cpefpl, IIaHUPOBAHHUS TOCTYNKOB M OLEHKM HMX BO3MOXKHBIX IOCIEICTBUN JUIs
OKpY>Karollen Cpeibl.

LleHHOCTH Hay4YHOrO TO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U




OOIIECTBEHHON MPaKTUKU, MOHUMAaHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl 4eloBEYeCKOW AEsITeNbHOCTH,
9TamoB €€ pa3BUTHS M 3HAYUMOCTU JUISl Pa3BUTHS IMBWIM3AIMH, OBIAICHHEM S3bIKOM MAaTEMAaTUKH H
MaTEeMaTHYeCKON KYNbTYpOH KaK CPEICTBOM IO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISATH MPOECKTHYIO H
HCCIIEIOBATENLCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIITIE.
METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHple  pe3yabTaThl  OCBOCHHMSI  MporpamMmbl  ydueOHoro mpeamera «MaTemaThka
XapaKTepU3YIOTCSl  OBJIAJICHUEM  VHUBEPCANbHLIMU — HO3ZHABAMENbHbIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU
KOMMYHUKAMUGHBIMU OCliICMBUAMU, YHUBEPCAIbHLIMU PEZYAAMUBHBIMU OCUCTBUIMU.

1)Vuueepcanvnvie noznasamensusle oeiicmeus, obecneuusaiom Gopmuposanue 6a3086lx KOZHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAIOuje2o Mupa, NpuMeHeHue 10SUYecKux,
UCCIe008amMeNbCKUX onepayutl, ymenutl pabomams ¢ ungopmayuet).

bazoBble JIoruyecKre AeUCTBUS:

® BLIBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTeMaTHYECKHMX OOBEKTOB, IOHATHUH,
OTHOIICHUH MEXIy MOHATUAMHU; (OPMYIUPOBATH ONpEACNICHUs] TOHATUMN; yCTaHABIMBATh CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS Il OOOOIICHHS U CPABHCHHSI, KPUTSPUU TTPOBOJAMMOTO aHAIIN3A;

® BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBLIBATH CYXKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIE,
¢IMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

® BBHIIBISITH MaTEeMAaTUYECKHME 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpEUHs B (pakTaxX, JaHHBIX,
HAOIIO/ICHUSAX U YTBEPKACHUSX; IPeIaraTh KPUTEPUH JIJIs BBISIBICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEYUHIA;

& J1eJ1aTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTUBHBIX ¥ HHIYKTUBHBIX YMO3AKJIFOUCHUH,
YMO3aKIFOUEHUH 110 aHAJIOTUU;

® MPOBOJUTH CAMOCTOSTENIHHO JOKA3aTelIbCTBA MaTEMaTHUYECKUX YyTBEPXKIEHUH (mpsMble U OT
MPOTUBHOT0), BBICTPAaWBATh apPryMEHTAIMIO, MPUBOAUTH TPUMEPHI U KOHTPIPHUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIC CYXKICHHS M BHIBOIBI;

e BbEIOMpaTh CIOCOO perieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEILICHUs, BHIOMPATh
HauboJee MOAXOAAIIUN C YIETOM CAaMOCTOATEIHHO BBIICTICHHBIX KPUTEPUEB).

basoBrie nccnenoBaTenbCKue IeHCTBHUS:

® UCIONIB30BaTh BOMPOCHI KAaK HCCIIEOBATEIbCKUNA WHCTPYMEHT MO3HaHHS;, (GOPMYIUPOBATH BOMPOCHI,
¢bukcupyoomme MpOoTUBOpEUYHE, MpoOIeMy, YCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHCE;

® IIPOBOAMTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM HSKCIIEPUMEHT, WCCIEJOBAHUE M0 YCTAHOBJICHHIO
0COOEHHOCTEN MaTeMaTUYeCcKOro 00bhEeKTa, IBJICHHUS, MPOIlecca, BBISIBICHUIO 3aBUCUMOCTEH MEXKIy 00BEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU,

® caMOCTOSITeNbHO (OPMYIUPOBATh 0OOOIIECHUS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEJICHHOTO HAOMIOACHNUS,
HCCIICTIOBAHMS, OI[CHUBATH JIOCTOBEPHOCTh MOJMYYEHHBIX PE3Y/IbTaTOB, BEIBOJIOB M OOOOIICHHUIA;

® IIPOTHO3HPOBATH BO3MOKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEANONIOKEHHS O €r0 Pa3BUTHHU
B HOBBIX YCJIOBHSIX.

PaGota ¢ uadopmanmeii:

® BBUIBISITH AePUIUTH UHGOPMAILIUU, TAaHHBIX, HEOOXOIUMBIX I OTBETA HA BOMPOC W AJIS PEIICHHS
3a/1a4u;

e BEIOMpaTh WH(GOPMAIMIO M3 WCTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBATh, CHCTEMATH3HPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U JOPM TIPEIICTABIICHUS;

® CTPYKTypuUpOBaTh WHGOPMAIUIO, TMPEACTABIATh €€ B pasNUYHbIX (opMax, HILTIOCTPUPOBATH
rpapuyuecKy;

® OIICHMBATH HAJEKHOCTH HH(POPMAIIHH ITO0 CAMOCTOSATEIHHO CHOPMYITUPOBAHHBIM KPUTECPHSIM.

2) VHusepcanvHble KOMMYHUKAmMUHbIE 0elicmeust, 00eCcneuusarom chopmMuposanHoCms COYUATbHbIX
HABBIKOB 0OYUAIOUWUXCSL.

OoOmieHue:

e BOCIIPHHUMATH U (DOPMYJIHUPOBATH CYKICHHS B COOTBETCTBHUHU C YCIOBHSMH H ICIIAMHU OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMHCHMEHHBIX TEKCTAX, aBaTh MOSICHEHHUS 110 X0y
pelieHus 3a1a4i, KOMMEHTUPOBATh IIOJy4CHHBIN PE3YJIbTAT;

e B x0J¢ OOCYXJEHHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIa€MOM TEeMbI, MPOOIEMBI, pelraeMoi
3a4a4yl, BBICKAa3bIBaTh MJCH, HALICJICHHBIC Ha ITOHUCK peIHCHI/Iﬁ; COIIOCTABJIATH CBOHU CY)K,Z[CHI/IH C CY)KIIGHI/I}IMI/I



OPYTUX YYaCTHUKOB Juaiiora, OOHapyXHBaTh pa3IMuue U CXOJCTBO IO3ULHUNA; B KOPPEKTHOH Qopme
(GhopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

® IIPEJICTABIIATH PE3y/IbTAThl PELICHUS 33a[]a4uM, SKCIIEPUMEHTA, UCCIIEeI0BAaHUS, IPOEKTa; CAMOCTOSTEIILHO
BbIOMpaTh (popMaT BBHICTYIUICHUS C YUETOM 33Ja4 MPE3eHTAUU U OCOOCHHOCTEH ayIuTOPUH.

CoTpyIHUYECTBO:

® [IOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M WHIAMBUAYAIBHONW pabOThI MpPH pEIICHUU
y4eOHBIX 3a/iay; MPUHUMATH IIEb COBMECTHOH JESTENbHOCTH, IUIAHUPOBATH OPraHU3alMI0 COBMECTHOM
paboThI, pactpeacssiTh BUALI paboT, JOroBapUBaTLCSA, OOCYKIAaTh MPOIECC M Pe3yabTaT pabOThl, 0000IIATH
MHEHHS HECKOJIbKUX JIIOACH;

® y4acTBOBATh B IPYNNOBLIX (hopmax paboThl (00CYxkAeHHs, 0OOMEH MHEHHUSMH, «MO3TOBbIC IITYPMbI» U
T.I.); BBIIMOJHATH CBOIO 4acTh PabOThl W KOOPAMHUPOBATH CBOU JEUCTBUS C JAPYTUMHU UICHAMHU KOMAaH/]IbI,
OIICHMBATh KA4eCTBO CBOETO BKJIAJa B OOMIMH MPOIYKT MO KPUTEPHsIM, cHOPMYTHUPOBAHHBIM YYaCTHUKAMHU
B3aHUMOJICICTBHA.

3) Yuueepcanvnvie pecynamuenvie oeticmsus, obecneuusaiom (Gopmuposanue CMoiCilo8blx YCMAaHO8OK
U HCUBHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopranmsanus:

® COCTaBJIATH IIJIaH, aJIFopI/ITM pCI_HeHI/Iﬂ 3aJa4du, BI>I6I/IpaTI> CHOC06 peHIeHI/ISI C y‘-IéTOM UMCHOIIINXCS
peCYpCcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHThl PELICHUH ¢ yuéToM
HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

e BJIaJICTh HaBBIKAMM I[1O3HABATEIbHONW pe(ICKCHH KaK OCO3HAaHHS COBEPIIAEMBbIX JCHCTBHHA U
MBICJTUTENIBHBIX TPOIIECCOB, UX PE3YJIbTATOB; BIAACTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U
pe3ylibTaTta penicHusl MaTeMaTHICCKON 3a/1a4H;

® TIPEABHUJICTh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYThH IPH PEUICHUU 3aJ1a4i, BHOCHUTh KOPPEKTHUBBHI B
JeSITEeIPHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWJICHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBCTCTBHUEC pesyanaTa meanm u YCJ'IOBI/H[M, O6”I)$[CH$ITI) HpI/ILH/IHI)I OOCTHXXCHUA WU
HEJOCTHKEHUSI pe3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OLUIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 xaacce
Yuciaa v BBIYUCJIEHUA

e (CBO0OOMHO oOMEpPUPOBATH MOHITHSIMHU: PAIMOHATBHOE YUCIO, OECKOHEUHAas TNEepHOaUYecKas apoOb,
MIPOIICHTHI; UPPAIMOHATHHOE YUCIIO0; MHOXKECTBA PAIMOHAIBHBIX U JIEUCTBUTEIBHBIX YHCEN, MOIYJb
JNEHUCTBUTEIBHOTO YUCIIA.

e [lpumeHsTh IpoOM U MPOIEHTHI I PEUICHUs MPUKIAJIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciieidl 3HaHUU U
peanbHOM KU3HH.

o [IpumeHsaTs npUOTMKEHHBIE BBIYHUCICHUS, MpaBWIAa OKPYIJICHHS, MPUKUAKY M OICHKY pe3yiabTaTa
BEIUHCIIEHUH.

e (CBo0OmHO oOmEepHpPOBaTh MOHATHEM: CTENEHb C IIENIBIM IOKa3aTeJeM; HCIIOJIb30BaTh MOIXOSIIYIO

(dhopMy 3amucH IEHCTBUTENBHBIX YHCET TSl pEeIIeHHs MPAKTUYECKUX 3a/1a4 U MPE/ICTABICHHS TaHHBIX.

CBoOOaHO OMIEPUPOBATH MOHATHEM: apU(PMETHIESCKUN KOPEHBb HATYPAITHHOM CTETICHH.

CB00OOIHO ONIEPUPOBATH MOHATUEM: CTETICHD C PAIlMOHAIBHBIM ITOKa3aTEIEM.

CB00OOHO OMIEPUPOBATH MOHATUSIMH: JIOTApU(PM YHCIIA; TECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI.

CB00OOHO ONIEPUPOBATH MOHATUSIMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC YHCIIOBOTO apTyMEHTA.

OnepupoBaTh MOHATHIMH: APKCUHYC, ApKKOCUHYC U apPKTAaHTE€HC YMCIIOBOT'O apTyYMEHTA.

YpaBHeHUs M HEPABEHCTBA
e (CB00OAHO OMEpPUPOBATh MOHATHSIMHU: TOXKJECTBO, ypaBHEHHE, HEPABEHCTBO, PAaBHOCWIBHBIE YPABHEHUS
U ypaBHEHUA-CIICACTBH; PABHOCUIIbHBIC HEPABEHCTBA.
e [IpuMeHATH pPa3TUYHBIE METONABI PELICHUS PAIMOHAIBHBIX U JpOOHO-pallMOHAIBHBIX ypPaBHEHUH;
MNPUMCHATH MCTOJ HHTCPBAJIOB JIsI pCHICHUA HCPABCHCTB.



CB0OOIHO oOmepupoBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM MEPEeMEHHOI; MHOTOUYIeH C LEeJIbIMU
koa(hduLeHTaMi, KOPHU MHOTOWIEHA; MPUMEHSTDH JIeJIeHHEe MHOIOYWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miid pemenus 3auad.

CB0oOOIHO oOmepupoBaTh MOHATUSAMM: CHUCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHlla, OIpeAeTUTelNb
MaTpulbl 2 X2 U €ro reoMETpUYECKHIl CMBICI; HCIOJIb30BAaTh CBOWCTBA OMNpEAENUTENs 2 X 2 it
BBIYMCIICHHS €TI0 3HAYEHHUS, IPUMEHATh ONPEACIIUTENN I PEUICHUSI CUCTEMbI JINHEWHBIX YPAaBHEHMUII;
MOJIEIMPOBATh pEajbHbIE CHUTYallMd C IIOMOIIBIO CHUCTEMBbl JMHEMHBIX YpaBHEHUMH, HCCIEIO0BATH
IIOCTPOEHHBIE MOJIEIM C IOMOIIBID MAaTPUL] M OIpEAeNUTEeNeH, HHTEPIPETUPOBATh IOJYyYEHHbIN
pe3yJibTar.

Hcnonw30BaTh CBOMCTBA IEUCTBUI C KOPHIMH JIJIsi TPpeoOpa30BaHUsI BRIPAKEHUH.

BoimonHsATe mpeoOpa3oBaHUs YHCIOBBIX BBIPAXKEHUH, COAEpXAIIMX CTEHNEHH C paluOHAIBHBIM
MOKa3aTeleM.

Hcnonp30BaTh CBOKWCTBA JOTapu(pMOB A1 TpeoOpa3oBaHus Jorapu(pMUIECKUX BIPAKESHUH.

CB0oOOMHO OmEepHpOBaTh MOHATUSMHU: HpPpAlMOHAIBHBIC, TOKa3aTeJIbHbIE U JOrapupMHUUYECKHE
YpaBHEHHUSI; HAXOUTh X PELIEHUS C IOMOIIBIO PAaBHOCUIIBHBIX IIEPEXO0JI0B I OCYIIECTBIISAS IPOBEPKY
KOpHEHl.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYINBI UL MPEoOpa3oBaHUs TPUTOHOMETPUUIECKHUX
BBIPa)KCHU.

CB0oOOIHO oOmepupoBaTh MOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE; MPUMEHATH HE0O0XOIuMbIe
(bopMyIIBI 111 peIIeHUs] OCHOBHBIX TUITOB TPUTOHOMETPHUECKUX YPaBHEHHH.

MonenupoBaTh pealbHbIE CHUTyallMM Ha $3bIKE aireOpbl, COCTaBISATh BBIPAKECHUS, YpaBHEHMS,
HEpPABEHCTBA 110 YCIIOBUIO 3aJa4yM, MCCIIEJOBaTh MOCTPOEHHBIE MOJIEIN C MCIOJIb30BAaHMEM allapara
anreopsl.

DYyHKUMH U TPaPUKHU

CB00OOHO oOmepupoBaTh MOHATUSAMHU: (QYHKIUS, CIOCOOBI 3amaHus (yHKIUHM, B3aMMHO OOpaTHbIC
¢byHknuu, KoMmno3unus ¢GyHKUWN; Tpaduk (QyHKIMH; BBIIONHATH 3JEMEHTapHBIE MPEOOpa3OBaAHMS
rpaduKoB QyHKIHUH.

CB00OOHO OTEpPHPOBATH MOHITUAMHU: 00JACTH ONMPEAETICHNUS W MHOXXECTBO 3HAUYCHUH (YHKIWHU, HYIH
(GYHKINHU, IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

CB00OO/HO oOmepUpoBaTh MOHATHUAMHU: YETHbIE M HEUETHbIE (YHKIMH, MEPUOAWYECKHE (QYHKIUH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIHMH, MaKCUMyMbl M MHHMMYMbl (QYHKLIHH, HauOojbllee WU
HaMMEHbIIIee 3HaUeHNE (PYHKIIMH HA TIPOMEXKYTKE.

CB00OO/HO omepHpoBaTh MOHATHSMHU: CTENEHHass (YHKIMS C HATypajbHBIM U IIEJBIM IOKa3aTelleM,
rpaduK CTENEHHOW (QYHKLUU C HATYpaJbHBIM U LEJIBIM ITOKa3aTesieM; rpaduK KOpHs N-0i CTENeHM Kak
(GyHKIIMM 00paTHOM CTENEH! C HaTypalbHbIM IIOKa3aTeNIEM.

OmnepupoBaTh MNOHATUAMM: JIMHEHHas, KBaJgpaTH4Has M ApoOHO-TMHEHHass (YHKIMM; BBINOJIHATh
3JIEMEHTAapHOE MCCIIEJOBAHNE U TOCTPOEHHE UX IpauKOB.

CB00OOMHO OmepupoBaTh MOHITHUSMH: TIOKa3aTeNbHas U JiorapudmMudeckas (QyHKIWW, UX CBOWCTBA H
rpaduKy; UCIIOJIb30BaTh UX IPaUKH IS pelieHUs] ypaBHEHHH.

CBoOOmHO  omepwpoBaTh  TOHATHSIMH:  TPUTOHOMETPUYECKas  OKPYKHOCTb,  OIpENEICHUE
TPUTOHOMETPHUYECKUX (DYHKIIUH YMUCIOBOTO apryMEHTA.

Hcnonb3oBate rpadukn GyHKIUHI A MCCIeA0BaHUS MPOIIECCOB M 3aBUCUMOCTEH NP PELIeHUH 3a/1a4
U3 Jpyrux y4eOHBIX MPEIMETOB M PEAJbHOM KXHM3HH; BbIpakaTh (OpMYJIaMU 3aBUCUMOCTH MEXIY
BEITMYNHAMH.

Hagana MmaTeMaTH4eCKOro aHAJIN3a

CB00OOMHO OIEepHPOBATH MOHATUSAMH: apu(METHUECKass U T€OMETPHYECKasi MPOrpecchs, OECKOHEYHO
yOBIBaroIasi reOMeTpUIecKast IPOTPECcCHsl; TMHEHHBIA W SKCIIOHSHITMAIBHBIA POCT, (hopMysa CIOKHBIX
MPOIIEHTOB; UMETh NMPECTABJICHNE O KOHCTAHTE e.

Hcnonp30BaTh MpOTrpeccuy I PEeIeHHs PealbHbIX 3a1a4 MPUKIATHOTO XapaKTepa.

CB00OOMHO OMEpPHPOBATH MOHITHSAMH: MOCIEAOBATEILHOCTh, CIIOCOOBI 3a/IaHUs MOCIIEIOBATEIBHOCTEH,
MOHOTOHHBIE W  OTpPaHWYCHHBIC  IOCIEIOBATCIBHOCTH, TIOHUMAaTh  OCHOBBI  3apOKICHHUS
MaTEeMaTHYECKOTO aHAlIM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

CBoOoaHO oOmepupoBaTh TMOHITHSAMHU: HENPEPBhIBHBIC (DYHKIMU; TOYKH pa3pbiBa Tpaduka (yHKIIUH,
aCUMIITOTHI rpaduka GyHKINH.



CB0oOOMHO oOmepupoBaTh IMOHITHEM: (QYHKIHWsS, HENPEphIBHAS Ha OTpE3Ke; IMPHMEHSATh CBOWCTBA
HETPEPBIBHBIX (DYHKIIMIA IJIs1 peIIeHus 3a/1a4.

CB00OIHO OTIEpUPOBATH MOHATHIMHU: TIEPBast U BTOpasi MPOM3BOIHBIC (DYHKIIMH, KacaTellbHas K rpaduxy
byHKIIHIM.

Bb4ucnsaTh MPOM3BOAHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO W KOMIIO3HMIIMUA ABYX (DYHKIIMIA; 3HATH
MIPOU3BOJIHBIC AIEMEHTAPHBIX (PYHKIIUH.

Hcnonp30BaTh TeOMETPHUYESCKHIH U (PU3NUESCKUN CMBICIT TIPOU3BOTHOM JIJISl pEILICHHS 3a/1a4.

MHo:xecTBa M JIOTHKA

CB000IHO OnIEepUPOBATh MOHATUSAMH: MHOKECTBO, OIIEpALIMM Ha/l MHOXKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN aInapar JjIs OIMMCAHMs PealbHBIX IIPOLECCOB U SIBICHUM,
[IPU PEUICHUH 331a4 U3 IPYTUX YUeOHBIX IPEAMETOB.

CB0OOHO ONEpUpPOBATH MOHATUAMHU: OIpEAEICHUE, TEOpeMa, YypaBHEHHE-CIEJICTBHE, CBOICTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIC YPABHEHUS U HEPABEHCTBA.

11 kaacce
Yucjaa 1 BBIYHCJIEHUA

CBOOOTHO OTIEpUPOBATH TOHATUSMU: HATYPAIBLHOE U IIEJIOC YHCIIO, MHOXKECTBA HATYPATBHBIX U IICITBIX
YHUCEJN; UCIOJB30BaTh NMpu3HaKu aenuMoctu 1enbix yucen, HOJ m HOK wnarypanbHbIX uucen st
peuieHus 3a1ay, NpUMEHITh aroputM EBkimnaa.

CB0O0OIHO ONIEpPUPOBATH IMOHSATHEM OCTATKa MO0 MOAYIIIO; 3alMChIBATh HATYPAJIBHBIC YUCIIA B PA3TMYHBIX
MO3UIMOHHBIX CUCTEMAX CUUCIICHHUS.

CB0oOOIHO oOmEepupoBaTh MOHATUAMU: KOMILJIEKCHOE YHCIO W MHOXXECTBO KOMIUIEKCHBIX YHCET;
MIPE/ICTaBJIATh KOMILJIEKCHBIE YKCIIa B ajire0panyeckoil W TPUTOHOMETPUYECKOW (opMe, BBITOIHATH
apudmeTHuecKre orepayy ¢ HUMU ¥ H300pakaTh Ha KOOPIWHATHOU TUIOCKOCTH.

YpaBHeHNsSI 1 HEPABEHCTBA

CB0oOOIHO oOmepupoBaTh TMOHATUSMU: HppalMOHAIbHbIE, IIOKa3aTedbHble M Jorapudmuueckue
HEPAaBEHCTBA; HAXOJIUTh X PEIIECHUS C IIOMOIBIO PAaBHOCUIIBHBIX IIEPEXO/IOB.

OcymiecTBiATh 0TOOP KOPHEH NPH peIIeHUN TPUTOHOMETPHUUECKOTO YPaBHEHHUS.

CB00OO/HO omepupoBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPHUMEHSATh HEOOXOIUMBbIe
(GhopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB.

CBoOoHO omepupoBaTh MOHATHSAMU: CHCTEMa U COBOKYMHOCTb YpPaBHEHMH M HEPaBEHCTB,
PaBHOCHUJIBHBIE CHCTEMBI M CHCTEMBI-CIEJCTBUS; HAXOJUTh PELIEHUS CHUCTEMBI U COBOKYIHOCTEW
paloHaIbHBIX, UPPALMOHAIIBHBIX, TOKA3aTENbHBIX U JIOTAPU(PMUUECKIX YPAaBHEHUN 1 HEPABEHCTB.
Pemiate panmoHanbHble, UppallMOHAIbHBIE, TOKa3aTeIbHbIE, JOrapu(MUIECKHUE U TPUTOHOMETPHUECKHE
YPaBHEHUS U HEPABEHCTBA, COAECPKAIINE MOILYJIA U TapaMeTPBI.

[IpumensaTs rpaduueckue METOIBI JUIsl PEIICHHUs] YpaBHEHHWH W HEPAaBEHCTB, a TaKkKe 3agad ¢
napaMeTpamH.

MogenupoBaTh peajbHbIE CUTYallMM Ha s3bIKE anreOpbl, COCTABISATH BBIPAKCHHS, YypaBHEHHUS,
HEpPABEHCTBA M HX CHUCTEMBbl IO YCJIOBHIO 3a/Jayd, HCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM allliapaTa airedopbl, HHTEPIPETUPOBATH MOJIYUYEHHBIN pe3ybTar.

DOyHKIUH U TPadUKH

Crpouth rpapuky KOMIO3ZUIUK (YHKIMHA C TOMOUIBIO 3J€MEHTAPHOIO MCCIEOBAaHUS U CBOMCTB
KOMITO3UIIUH JIBYX (DYHKIIHH.

Ctpouth reomeTpuuecKkue 00pa3bl ypaBHEHUI U HEPABEHCTB Ha KOOPIWHATHOM MJIOCKOCTH.

CB0001HO OnIepUpPOBATh MOHATUAMU: TPAPUKHI TPUTOHOMETPUIECKUX (PYHKIIUI.

[TpumMeHATh PYHKIUH U1 MOJSIUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX POIIECCOB.

Hayana MmaTeMaTH4eCKOro aHAJIN3a

Hcnonb30BaTh MPOM3BOIHYIO IS HCCIeT0BaHUS (DYHKIIUM HA MOHOTOHHOCTB M 3KCTPEMYMBI.
HaxonuTe Hanbosblee 1 HAaMMEHBIIIee 3HAaYeHUS (PYHKIIUN HEPEPHIBHOW Ha OTPE3KeE.

Hcnonp30BaTh MPOW3BOIHYIO IS HAXOXKACHUS HAMITYYIIETO PEIICHUS B TMPHUKJIAIHBIX, B TOM YHCIE
COLIMATIbHO-9KOHOMUYECKHUX, 3a/1a4ax, AJIs1 OMpEeIesIeHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aaHHOTO
dhopmymoit wim rpaguKkoM.



e (CBOOOZHO ONEpPHPOBATh TOHATHSAMHU: TIEPBOOOpa3Has, ONPEHCIEHHBIA WHTETpal; HaXOIUTh
nepBooOpa3HbIC AIEMEHTAPHBIX (QYHKIIUN U BEIYUCIIATH HHTETpal 1o ¢hopmyne Hetorona—JleliOHuIa.

e HaxoauTh miomaay miockux Guryp u o0bEMbI TEJI ¢ TOMOIIBIO HHTErpaa.

e lmerp nmpencTaBlieHHE O MaTEMaTHYECKOM  MOJCIMPOBAHMM HA  TPUMEpPE  COCTAaBJICHUS
mudepeHInaTbHBIX YPaBHEHUH.

e Pemarte npukianHeie 337a4d, B TOM YHCJE COIHMAIHHO-DKOHOMHYECKOTO M (PU3UYECKOTO Xapakrepa,
CpeACTBaMHU MaTEMaTUYECKOTO aHaJIH3a.

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

10 kaacce
Yucna v BbIYMCICHUSA

PanmonanbHele uncia. OObIKHOBEHHBIE M AECATUYHBIE IPOOH, MPOLIEHTHI, OECKOHEUHBIE EPHOANYECKHUE
npobu. [Ipumenenue apodeli U IPOIESHTOB IS PEIICHUs IPUKIAIHBIX 33729 U3 Pa3IMYHbIX OTpaciieil 3HaHUH 1
pEATBHOMN KU3HMU.

JleiicTBUTENbHBIC YMCIA. ParnpoHanbHBIE W HPpalMOHAIBHBIC 4YHcla. ApuMeTHueckue omepanuu ¢
JeWCTBUTENBbHBIMU YHCIaMU. Moyib I€HCTBUTEIBHOIO YKCia U ero cBoicTBa. [IpubamkEéHHbIE BEIYUCICHUS,
IIpaBUjIa OKPYIVICHUS, IPUKUIKA U OLICHKA PE3YJIbTATa BHIYMCIICHU.

Crenenp ¢ uenbiM mnokasateneM. bunom HbproTona. Mcnonb3oBaHue mnoaxozsmeil ¢Gopmbl 3alucH
JNENCTBUTEIIbHBIX YMCEN IS PELICHHS IPAKTUYECKUX 3a7a4 U IIPEACTaBICHUS JaHHBIX.

Apudmerndeckuil KOpeHb HaTypaJIbHON CTENIEHH U €ro CBOMCTBA.

CreneHb ¢ palMOHaJIbHBIM [IOKA3aTeNNeM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEIbHBIM [10KA3aTEIEM.

Jlorapudm uucna. CoiicTa gorapudma. JlecaTHUHbIE U HATypaJIbHbIE JIOTapU(PMBbI.

CuHyc, KOCUHYC, TaHT€HC, KOTAHI€HC YHUCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC W apKTaHI'€HC
YKCJIOBOT'O apryMeEHTa.

YpaBHeHUs] M HEPaBEHCTBA

ToxnecTBa M TOXIECTBEHHblE NpeoOpa3oBaHMs. YpaBHEHHE, KOpEHb YypaBHEHHUs. PaBHOCHIIbHBIE
YPaBHEHUS U ypaBHEHUs-CIeACTBUA. HepaBeHCTBO, pelieHne HEpaBEeHCTBA.

OCHOBHBIE METO/Ibl PELIEHHs LENbIX U IPOOHO-PAIlMOHANBHBIX YPaBHEHUI U HEepaBEHCTB. MHOTOUYJIEHbI
OT OJHOM TMEepeMEHHOM. JleleHrne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTtkoM. Teopema be3y. MHorousneHsl c
nenbiMu kKodpduuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BbIPAXKEHHM, COIEPIKALINX CTENEHH U KOPHH.

WppanmonansHele ypaBHeHUsA. OCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIbHBIX YPABHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbBIE METObI PELIEHUS JIOTApU(PMUIECKUX YPAaBHEHUH.

OcHoBHbIE TpuUroHoMmeTpuueckue ¢Gopmynsl. IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BBIPAXKEHUH.
Pemenne TpuroHOMeTpUYECKNX YPaBHEHHM.

Pemenne cucreM IMHENHBIX ypaBHEHMI. Marpuia CUCTEMbl JIMHEWHBIX ypaBHEHHMH. OIpenenuTeins
MAaTpuIlbl 2X2, €ro TreOMETPUYECKHMHA CMBICI M CBOWCTBA; BBIYMCIEHUE €ro 3HAYEHUs, NPUMEHEHUE
ONPENEIUTENs] I PELIEHUs CUCTEMBI JIMHEWHBIX ypaBHEHMH. PelieHue NpUKIAaIHBIX 3a7a4 C IOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEeHU. VccnenoBaHne NOCTPOEHHOM MOJENH C IIOMOIIBI0 MAaTPHUIL M ONIPEACITUTEIEH.

ITocTpoeHHe MaTeMaTHYEeCKUX MOJECIIEH PEAJbHOM CUTYallUd C IIOMOIIbI0 YPAaBHEHWM U HEPABEHCTB.
[IpumeHeHne ypaBHEHUIN M HEPABEHCTB K PEIICHHUIO MaTeMaTHYECKUX 3ajlad M 3a/1a4y U3 pazIudHbIX oOjacTei
HAyKH U peaJIbHOM JKU3HMU.

DOyHKIUM U TPadUKH

@yHKIMsA, crocoObl 3a1anus yHKuu. B3anumuo obpatabie Gpynkiun. Kommnosumus ¢ynakuuit. ['padux
GyHKIUHU. DlleMeHTapHble peoOpa3oBaHus rpa@uKOB (YHKITHIA.

Obnacte ompeneneHuss W MHOXKeCTBO 3HaueHMd ¢yHkumu. Hymm  dysxoun.  IIpomexytku
3HaKonocTosHcTBa. UETHble U Heu€THble QyHKUUU. [leproguueckue ¢yHkiuu. [IpoMexyTkM MOHOTOHHOCTH
¢bynkuuu. Makcumymbl U MUHUMYMBbI ¢GyHKuud. HaumOospliee W HauMeHbllee 3HA4YeHUS (YHKIMM Ha
IIPOMEXKYTKE.

Jlunelinas, KBagpaTHyHast U APOOHO-TMHEHHAs (YHKIUHU. DJIEMEHTapHOE MCCIIEAOBAHHE M TOCTPOCHUE
WX TpaduKoB.



Crenennas GyHKIUS ¢ HATYpaJbHBIM U IEJIBIM TTOKa3aTeneM. E€ cBoiicTBa u rpadguk. CBoiicTBa U rpaduk
KOpHS N-0ii CTEeTeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKA3aTEeNIEM.

[TokazarenbHas u jnorapudmuyeckass GyHKIUH, UX cBoWcTBa W rpaduxu. Vcnonb3oBanue rpadukoB
(GyHKUIMN 1715 pelieHus] ypaBHEHHH.

Tpuronomerpuyeckass OKPYXKHOCTb, OIpEACICHUE TPUTOHOMETPUUYECKUX (YHKIUN  YHCIOBOIO
aprymeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B PealIbHBIX IpOIeccax U sIBICHUSX. [ paduku peanbHbIX 3aBUCUMOCTEH.
Havyana maTeMaTH4eckoro anajamusa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/laHusl MOCIEAOBATENbHOCTEH. MeTo/l MaTeMaTuyecKOW WHIYKIUH.
MOHOTOHHBIE U OTpPaHUYEHHBIE IIOCIEN0BATEIBHOCTU. VCTOpHUS BO3ZHMKHOBEHHsS MAaTEMaTUYECKOIO aHAJIMA3a
KaK aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass © TeoMeTpHueckas mporpeccud. beckoHeuHo yObIBaromas TeOMETpHYECcKas
nporpeccusi.  CyMma  OECKOHEYHO  yOBIBalOIIEW  TeOMETpPUYEecKod  mporpeccuu.  JIuHeWHBIH U
JKCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyiia CIOXKHBIX MNPOLEHTOB. Vcnonb30BaHWE HPOTrpeccUu s
pelIeHus peajibHbIX 3a7a4 MPUKIIaJHOTO XapaKTepa.

HenpepeiBable ¢yHKIIME ¥ UX cBOiCTBa. Touku paspsiBa. AcUMNTOTH rpadukoB (yHkumii. CBoiicTBa
GyHKIUI HEnmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBallOB JI pEIleHHs HepaBeHCTB. [IpuMeHeHHe CBOWCTB
HETPEPBIBHBIX (DYHKIHIA IS peIIeHUs 3a/1a4.

IlepBass u BrOpast mpousBoaHble (QyHkuuu. OnpenerneHue, reoMETpUYEecKUil U (PU3MYECKHil CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHON K IpaduKy (YHKIIUH.

[IpousBoaHbie dneMeHTapHbIX (PpyHKUIUN. [Ipon3BoHAS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIIUU
GbyHKIHH.

MHo:xecTBa M JIOTHKA

MHo0ecTBO, Onepalry Haj MHOXKECTBAaMHM M MX cBoMcTBa. Jnarpammel Diinepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmapara JJis ONMCAaHUs PEeaIbHbIX IPOLIECCOB U SIBJICHUH, IPU PELICHUU 3a7a4
U3 IpYTux y4eOHBIX [IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO MaTeMaTHYECKOro OOBEKTa, CJEJICTBHE, J0Ka3aTelbCTBO,
PAaBHOCHUJIBHBIE YPaBHEHHS.

11 xknace

Yuciia 1 BbIYHCTICHUSA

Hatypanbuble u nensie uucna. [Ipumenenue mnpusHakoB aenumoctu nensix uucen, HOJl m HOK,
OCTaTKOB 10 MOAYJIIO, anropurMa EBkinaa nis pemenus 3aaad B LENbIX YUCiax.

KommnekcHble uncna. Anredpanyeckass 1 TPUTOHOMETpUYecKast (pOpMBbI 3allMCH KOMIUIEKCHOTO 4HCIa.
Apudmernyeckue Onepalud C KOMIUIEKCHBIMM 4HciaamMH. M3o0pakeHHe KOMIUIEKCHBIX YHCeNl Ha
KoopauHaTHOU 1uiockoctu. @opmyna Myaspa. KopHu N-0i1 cTENeHH M3 KOMILIEKCHOrO 4ucia. IIpumenenune
KOMILIEKCHBIX YMCEN JUIsl peleHHsl (PU3NYECKHX M FeOMETPUUECKUX 3a]1ady.

YpaBHeHUsI M HEPaBEHCTBA

Cucrema ¥ COBOKYNHOCTb YPaBHEHHI M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U CHUCTEMBI-CIEICTBHUS.
PaBHOCHITEHBIE HEPABEHCTBA.

OT0op KOpHEH TPUTOHOMETPUYECKHX YpPAaBHEHMH C IOMOIIbIO TPUTOHOMETPUYECKOH OKpPYKHOCTH.
Pemrenne TpuroHoMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKa3aTeIbHBIX U JIOTapU(PMUUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHNS HPPALIUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PpEUIEHMs] CHUCTEM M COBOKYIHOCTEH pallMOHAIbHBIX, HpPPALMOHAJIbHBIX,
MOKa3aTeIbHBIX U JOrapu(PMHUUECKUX YPaBHEHHH.

YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C IIapAMETPAMH.

[IpuMeHeHHe ypaBHEHUH, CHCTEM M HEPABEHCTB K PEUICHUI0 MATeMAaTHMYECKUX 3a7ad M 3a7ad H3
pa3NUYHBIX 001acTe HAYKU U peallbHOM KHU3HH, MHTEPIPETALUs MOTYYEHHBIX Pe3yJIbTaToB.

DOyHKIUH U TPadUKH

I'padux kommosuiun ¢yHKUIu. ['eomMmerpudeckue oOpas3pl ypaBHEHH M HEPABEHCTB Ha KOOPIMHATHOM
IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIUHN, UX CBOMCTBA U rpauKH.

I'papuueckue MeTOAB! pelICHUs YpaBHEHUN W HEpaBeHCTB. I'paduueckue MeToAbl peleHHs 3aaad c
napaMeTpamH.



Ucnonws3zoBanne rpadukoB GYHKIMH IS KMCCICIOBAHUSA TMPOIECCOB W 3aBUCHUMOCTEH, KOTOpHIS
BO3HUKAIOT MPH PEILICHUM 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB U peabHON JKHU3HU.
Havana maTteMaTH4ecKoro aHajimsa

[TpumeHeHne TPOU3BOIHON K MCCIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTh M AKCTpeMyMbl. Haxoxxaenue
HauOOJIBIIEr0 U HAMMEHbILIEr0 3HAYCHHU I HEeNPepbIBHONW (DYHKIIMU Ha OTPE3KeE.

[IpumeHeHne NPOU3BOJHOW [UIsl HAXOXKIACHWS HAWIY4IIEro peElIeHHs B MPUKIAAHBIX 3ajadax, A
oIpeieNIeHUs] CKOPOCTH U YCKOPEHHsI Mpoliecca, 3aJaHHOro (hopMyrnoi min rpaduKkoM.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. llepBooOpa3Hbie 31€MEHTapHBIX (YHKIIHA.
[IpaBuia HaX0X/A€HUS IEPBOOOPAZHBIX.

WNuterpan. ['eomeTpudeckuii CMBICT WHTErpaia. BelUUCICHHE OMpPENeIEHHOTO MHTErpaia mo GopMmyie

Herorona—Jleitbnmuiia.
[TpumeneHne nHTETpaa Ui HAXOXKACHUS TUIOMAACH MIIOCKUX QUTYP U 00BEMOB r€OMETPUIECKHX TEll.
[Tpumepsr pemienuit auddepeHnnaNnbHbIX ypaBHeHHH. MareMaTHUeCcKoe MOJICIUPOBAHUE pPEATbHBIX

MIPOLIECCOB ¢ TOMOIIBIO AU PEPEHIINATHHBIX YPABHCHHIA.

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA

(IT0 TOJAM OBYYEHMS)

10 xacc (140 yacos)

Ha3Banue pa3nena OcHOBHOEe coJepkaHue pasjaesa OcHOBHBIE BH/IbI AesiTeJIbHOCTH
(KoJIMYEeCTBO (Tembl) o0yyamuxcst

4acoB)

MHOkeCcTBO MHoxecTBO, orepanuu HaJ | McnmoJib30BaTh TEOPETUKO-MHOKECTBEHHBIN
JEUCTBUTEIbHBIX MHOXKECTBAMM W WX  CBOIMCTBA. | ammapar Jijisg ONMUCAHUs X0/1a PEIICHUS
YHCel. Jnarpammsbl Ditniepa—BenHa. | MaTeMaTUuecKuX 3a/1a4, a TAaKKe PeaTbHBIX
MHoOro4yieHsl. [Ipumenenue TEOPETUKO- | IPOIIECCOB U SABJICHUM.

ParmmonanbsHbie MHOXECTBEHHOTOo  ammapara Ui | OnepupoBaTh NOHATHAMM: PAIHOHAIEHOE
ypaBHEHUS U peuieHus 3aaay. 4HCII0, OECKOHEeUHasl IepuoAnIecKas apoob,
HEpPaBEHCTBA. PannonansHbie YHUCa. | IPOIEHTHI; UPPALUOHATBHOE U

Cucrembl OOBIKHOBEHHBIE U JECATHUHBIE TIPOOH, | AEWCTBUTEIHHOE YHCIIO; MOTYIb

JIMHEHHBIX MIPOIICHTHI, OCCKOHEUYHBIC | NCHCTBUTEILHOTO YHCIIA; HCMOJb30BATh 3TH
ypaBHEHUM nepuoandeckue npodu. [lpuMeHeHue | MOHATUS MIPH MPOBEICHUU PACCYKICHUHN U
(28 u) npo0ell W TPOIEHTOB /Ui pEIIeHUs | I0Ka3aTeIbCTB, IPUMEHSITh IpOo0Hu 1

MPUKJIAHBIX 33]1a4.
JlelicTBUTENbHBIE qucna.
PanvonaneHble W HppanuOHaIbHbBIE
yucina. ApupMeTuyecKue ornepanuu ¢
JNEUCTBUTENBbHBIMU YHCIaMu. Moayib
JNEUCTBUTEIILHOIO YHCIIa W €r0
CBOMCTBA. [Tpubnuxénnpie
BBIUMCIICHUS, MpaBWJIa OKPYIJIEHUS,
NpUKHUJIKA U OLIEHKa pe3yjibTaTa
BBIYMCIICHHI.

OCHOBHBIE METO/IbI PEIICHUS LENBIX U
NpOOHO-pallMOHANIBHBIX YpaBHEHUN U
HEpAaBEHCTB. MHOTOWIEHBl OT OJIHOMI
IepeMeHHoN. /[lenenue MHoOrodseHa
Ha MHOTOWIEH ¢ ocraTkoMm. Teopema
besy. MHorowieHsl ¢  LEJIBIMH
kod(purnmentamu. Teopema Buera.
Pemenue cucrem JIMHERHBIX
ypaBHeHU. Matpuiia CUCTEMBI
JUHENHBIX ypaBHEHUN. Onpenenurens
MATPHUIIBI 2X2, €r0 TEOMETPUUECKHI

IPOLIEHTHI I PEIIEHUS NPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU
KU3HU.

Hcnonb3oBath npuOInkEHHbIE BBIUMCICHMUS,
IpaBWJIa OKPYIJIEHHs, NPUKUIKY U OLEHKY
pe3yibTaTa BEIYACICHUN.

IlpumeHSITH pa3iaMyUHbIE METOIBl PEIIECHUs
palMOHANBHBIX W JIPOOHO-pallOHATbHBIX
YPaBHEHHUI; a TakXe METOJ HHTEPBAJIOB IS
pelIeHrs HEPaBEeHCTB.

OnepupoBaTb NOHATHAMM . MHOTOWIEH OT
OJIHO NepeMEeHHOM, €ro KOPHU; NPUMEHATH
JIEJIEHNE MHOTOUYJIEHa HA MHOTOUJIEH C
ocTaTkoM, TeopeMmy besy u reopemy Buera st
pelieHns 3a1a4.

OnepupoBarb MOHATUAMMU:
JIMHENHBIX YpaBHEHUH,
OIIPEAEIUTENb MAaTPULIBI.
Hcnoab30BaTh CBOMCTBA OMpeACIUTENS 2X2
JUIsL BBIYMCIIEHUS €r0 3HAu€HUs, NMPHUMEHSATH
ONpPENEIUTENN  JUI1  PEHIeHUsT  CHUCTEMBI

CHCTEMA
MaTpuIia,




CMBICJI K CBOMCTBA; BRIYMCIICHHE €TI0
3HAYEHUS; IPUMEHEHUE ONPEICITUTEINS
JUISL PEIICHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUH. Pelienne npukiiaaHbix
3aJ1a4 C IIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

JIMHEWHBIX YPaBHCHUH.

MoaeanpoBaTh peaibHbIe CUTYyallUU C
MOMOIIbIO CUCTEMBI JINHEHHBIX YpaBHEHHUIH,
HCCJIeI0BATH MIOCTPOCHHBIE MOICIIU C
MOMOIIBIO MaTPUIL U OMpeeIUTeNeH,
HHTEPNPETHUPOBATH MOJIYYCHHBIA PE3YJIbTAT

OyHKIMU U Oynkus, cnocoOsl 3aganust GyHkuy. | OnepupoBaTh NOHATHAMU: QYHKIINSA,
rpadukH. B3anMHo oOpaTHbIe PyHKITUH. crocoObI 3a7aHus (QYHKIIMH; B3AaUMHO
Crenennas Komnozunus ¢ynkuuii. ['padux oOpartHbie GYHKINHU, KOMIO3HULUS (PYHKIUH,
GbyHKIMS ¢ meabM | QyHKIIUU. DJIeMEHTapHbIC rpaduk QyHKIMU, 0071aCTh ONPEACIICHHS U
[I0Ka3aTesleM npeoOpa3oBanus TpaguKoB QYHKIMNA. | MHOKECTBO 3HAYEHUH (PYHKLIUU, HYJIH
(12 v) OO6macTh onpeAesieHUs] © MHOXKECTBO | (DYHKIIMH, MPOMEXYTKH 3HAKOTIOCTOSHCTBA,
3HadeHudl pyHkuuu. Hynu QyHKuu. | muHeiHas, KBaJpaTu4yHas, ApoOHO-INHEHHAS U
[IpomeXyTKH 3HaKOIOCTOSIHCTBA. CTerneHHas (PyHKIUU.
YETHble U HEYETHBIE PYHKIIMHU. BbInoHATH 3JeMEHTapHBIE MPEoOpa3OBaAHUS
[Tepuoanueckue GyHKIUU. rpadukoB QPyHKIUH.
[IpomeXyTKM MOHOTOHHOCTH 3HaTh ¥ yMeTh 10Ka3bIBaTh YETHOCTD UITU
¢byHKIMH. MakCUMyMbl 1 MUHIMYMBI | HEYETHOCTD (DYHKIINH, IEPHUOAUIHOCTD
¢byukuu. Haubonbiiee u HaumeHsbliee | GyHKIINH, HAXOAUTh POMEXKYTKI
3Ha4YeHHEe PYHKIUHU HA IPOMEKYTKE. MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMbI U
Jluneiinas, kBaapaTuyHas M JPOOHO-| MUHUMYMBI QYHKIIMH, HAUOObIEE U
TUHEWHas (QYHKOMW. OJeMeHTapHOe| HauMeHbIee 3HaueHne (PyHKINU Ha
HccIe0BaHUe u MIOCTPOEHHUE| TPOMEXKYTKE.
rpaduKoB 3TUX QYHKIUH. ®opMyJIMPOBaTh M HIJIIOCTPUPOBATH
Crenenb C ULeNbIM  [OKa3arenaeM. | rpagu4ecK CBOMCTBA JIMHEHHOM,
bunom HrrotoHa. KBaJIPATHYHOU, JPOOHO-IIMHEHHOW 1
CreneHHass (QyHKIHMS C HATypaJlbHbIM | CTEMEHHOM (DyHKIIMH.
U 1eNbIM nokasateneM. E€ cBolicTBa u | Beipamxarh ¢opMyJIaMH 3aBUCUMOCTH MEXKIY
rpaduk BEJIMYNHAMU.
3HaTh onpe/iesieHHe H CBOICTBA CTEIEHU C
LeJIBIM MTOKa3aTeseM; MOIXOIANILY0 GopMy
3aMMCcH JEHCTBUTENbHBIX YUCEN [Tl pEIICHUS
IIPAKTUYECKUX 337a4 U NPEACTABIEHUS JaHHBIX
Apudpmernueckuii | Apudmerndeckuit KopeHb | PopMyJIHpPOBATH, 3alMChIBATH B
KOpEHb N-0i HAaTypaJbHOM  CTENEHHW U  €ro | CAMBOJMYECKOM (popMe U HCIIOJIb30BaAThH
CTCIICHHU. CBOICTBA. CBOMCTBa KOPHSA n-out CTEIICHU IS
Wppaunonaneusle | IIpeoGpa3oBanus YHCIIOBBIX | IPeoOpa30BaHUs BBIPAKEHUI.
YpaBHEHUS BBIpaXXEHUH, copepxkamux crerneHu u | Haxoaurp peleHust MppaLMOHATIBHBIX
(18 u) KOPHHU. YpaBHEHUH C  TIOMOULIBIO  PABHOCHJIbHBIX
WppatmonansHele yYpaBHEHUS. | IEPEXO/IOB WM  OCYIIECTBISIE  MPOBEPKY
OcHoBHbIE METO/IbI pelIeHns | KOpHeEH.
HppaLMOHAIIBHBIX ypaBHeHuil. | CTtpouth Tpaduk GYHKIUHM KOpHS  N-oi
PaBHOCHIIbHBIE TIEpeXO/bl B PEIIEHUH | CTENeHH Kak 0OpaTHOW Al (GyHKIUU CTETIEHU
UppalMOHANILHBIX YpaBHEHUH. C HaTypaJbHBIM [TOKa3aTeIeM
CpoiictBa u rpaduk KOpHS N-0if
CTeNeHH Kak (yHKUUU O0OpaTHOM
CTENEHH C HATYPaJIbHBIM [10Ka3aTeIeM
ITokazarenbHas Crenenp c panyoHanbHbIM | DOpMYIHPOBATH ONpeJeJIeHHe CTEIEHU C
GyHKIHS. ITOKa3aTeJeM U €€ CBOWCTBA. palMOHAIBHBIM I10KA3aTEJIEM.
ITokazarenbHble [Toka3zarenbHast QyHKIMS, €€ CBONCTBA | BRIMOMHAT ~ mMpeoOpa3oBaHHMsl ~ YHCIOBBIX
YpaBHEHHUS u rpadux. Mcnonp3zoBaHue Trpaduka | BRIpOKEHHH,  COAEpXKalUX  CTEMEHH  C
(10 v) (GYHKIUY 1715 peuIeHUs] ypaBHEHHH. palMOHATBHBIM MTOKA3aTEIEM.

Iloka3aTenbHbIe
OcCHOBHEIE METOIEI
MOKa3aTEeIbHBIX YPAaBHEHUI

YPaBHEHHS.
peleHns

Hcnoab3oBarth nudpoBbie pecypesl Uit
MOCTPOCHUs TpaduKa MmoKa3aTeIbHOU PyHKITUN
U U3y4eHUs €€ CBOUCTB.




HaxoauTtp pemieHus Moka3aTeabHbIX
ypaBHEHUN

Jlorapudpmuueckas | Jlorapudm yncna. CBoiicTBa JlaBaThb onpejaeneHue jorapudma yncia;
GbyHKLHS. norapudma. JlecaTuuHbIe U JIECATUYHOTO U HaTypalbHOIo Jlorapugpma.
Jlorapudpmuueckue | HaTypaibHbBIEC JOTapUPMBL. Hcnoan3oBaTh cBOicTBa JIorapu(MOB IS
YpaBHEHMUSI IIpeoOpa3oBaHue BbIPAKEHUIH, npeoOpa3oBaHus JorapupMUIECKuX
(18 u) COJIepIKALIHX JIOTapH(PMBI. BBIPAKEHUI.
Jlorapudmuueckas GyHKIHS, €€ Ctpoursb rpaduk jorapupmMudeckoit GyHKIUN
cBoiicTBa u rpaduk. Mcnons3oBanue Kak 00paTHOM K MOKa3aTeIbHOU U
rpaduka GYHKIUH JUIsSL peLLICHUS] UCIIO0JIb30BaTh CBOMCTBA JIOrapu(pMUUECKON
YPaBHEHUH. (GyHKIMU 1715 peIIeHus 3a/1a4.
Jlorapudmuueckue ypaBHEHHUs. Haxoauthe  peuieHuss  JOrapupMUuUecKux
OCHOBHBIE METO/BI PELLIEHUS YPAaBHEHUH C  IOMOILBIO  PaBHOCHJIBHBIX
Jorapu(pMUUECKUX YpPaBHEHHH. IEepexXoJ0B WM  OCYILECTBIIAA  IPOBEPKY
PaBHOCWIIBHBIE IEPEXO/BI B PELICHUN | KOPHEU
Jorapu(pMUUECKUX YpaBHEHHH.
Tpuronomerpuyeck | CUHyC, KOCUHYC, TAHI'€HC U JdaBaTh onpeaejieHUs1 CUHYCa, KOCUHYCA,
M€ BBIPAXKEHUS M| KOTAHI'€HC YMCIIOBOI'O apryMEHTa. TaHNeHCa U KOTaHI'€HCa YUCIIOBOI'O apIyMEHTa;
YpaBHEHUS ApKcuHYC, apKKOCUHYC ¥ apKTaHI'€HC | a TAK)KE apKCUHYCa, apKKOCUHYCA U
(22 9) YHCIIOBOTO apryMEeHTa. apKTaHI'€Hca yucia.
Tpuronomerpuyeckas OKpy>KHOCTb, IIpumeHATH OCHOBHBIE TPUTOHOMETPUUECKUE
oIpeJieIeHue TPUTOHOMETPHUYECKUX (bopMmyIbl s npeoOpa3oBaHus
(YHKINK 9MCIOBOTO apryMEHTA. TPUTOHOMETPUUECKUX BBIPAKEHUH.
OCHOBHbBIE TPUTOHOMETPUYECKHE IIpumensite (GopMyIbl TPUTOHOMETPUHU  JUIS
dopmyel. [IpeobpazoBanue pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX BBIPAKEHUH. TPUTOHOMETPUUYECKUX YpaBHEHUH
Pemenue TpuroHoMeTpuuecKux
ypaBHEHUH
[TocnenosarensHocT| [locnenoBaTenbHOCTH, CIIOCOOBI OnepupoBathb NOHATUSMMU:
U ¥ IIPOTPECCUH 3aJlaHus NI0CIIEN0BaTENbHOCTEN. HOCJIEI0BATENbHOCTh,  CIIOCOOBI  3aJjaHusd
(10 u) Meto MaTeMaTHYECKON MHIYKIIMH. MOCIEI0BATEIIBHOCTEM; MOHOTOHHBIE u
MOHOTOHHBIE U OTPaHUYEHHBIE OTrpaHUYEHHbBIE IIOCJIEI0BATENBHOCTH;
nocnenoBareiabHocTU. Mcropus HCCIe0BATH MOCJIEI0BAaTENbHOCTH Ha

aHan3a OECKOHEYHO MaJIbIX.
Apudmernueckas U reomMeTpudeckas

MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
[TonyuaTs mpencraBienre 00 OCHOBHBIX HJIESX

IIpOrpeccuu. aHann3a OECKOHEYHO MaJIbIX.
Beckoneuno yowBaromas | Jlaate omnpeaeneHue apudMETHUECKOW U
reomerpuueckas nporpeccusi. Cymma | reoMeTpU4eCcKOM MPOrpeccHH.
0ECKOHEYHO yObiBatomieil | Jloka3piBaTh cBOWCTBa apu(MeTHYECKOW U
reoMeTpHUYECKON NPOTPECCUU. | TEOMETPUYECKOH  MPOrpeccuu,  HaXOAUTh
JIuHENHBII W  SKCHOHEHUIMAIBHBIA | CYMMY YIEHOB IPOTPECCHH, a TAKXKE CYMMY
poct. Huco e. YJIEHOB 0eCKOHEYHO yOBIBarOIIEH
dopMyna  CIOXHBIX  NPOLEHTOB. | FEOMETPUUYECKON ITPOTPECCUH.
Hcnonb3oBanue  mporpeccun Uit | Menmoab3oBaTh Iporpeccuu  Juis  pelieHust
peteHus peambHBIX 3ajad | 3a7a4d MPUKIAHOTO XapaKTep.
MIPUKIIQJHOTO XapakTepa IIpuMeHsiTh (GOPMYILy CIIOKHBIX HPOIICHTOB
JUTSL pEIICHNs 3a/1a4d W3 pealbHOW MPAaKTUKU
HenpepoiBHble HenpepbiBHble  QyHkuun ¥ ux | OnepupoBarh NOHATHSIMU: byHKIusA
GbyHKIHN. CBOWCTBA. Touxka paspbIBa. | HEMpephIBHAS Ha OTpe3Ke, TOYKa pa3pbiBa
IIponsBonHas AcumnToTsl  rpadukoB  GYHKUMH. | GYHKLINHU, ACUMNOTOTA rpaduka GyHKIUH.
(20 v) CaoiicTBa (yHKIMI HenpepblBHBIX Ha | [IpuMeHATH CBOMCTBA HEMPEPBIBHBIX

oTpe3ke. MeTox HUHTEpBAJIOB Ul
pemieHnss HepaBeHCTB. IIpuMeHeHune
CBOWCTB HEINPEPBIBHBIX (PYHKIUH 1Is
pelIeHus 3a1a4.

(GyHKUIMN 1715 pelieHus 3a/1a4.

OnepupoBaTh NOHATHAMM. II€pBasi U BTOpas
IIPOU3BOJIHBIE byHKInM; MMOHUMATh
bU3MYeCKUd W TEOMETPUYCCKUUA  CMBICTT




[lepBas u BTOpasi NpOU3BOJAHbBIE MIPOU3BOJIHOWM; 3aIHChIBATh ypaBHEHUE
¢ynkuuu. Onpenenexue, KacaTeIbHOM.
reOMeTpUYECKUN U PU3NIECKUil BbruncasaTs MIPOU3BOHBIC CYMMBI,
CMBICJI TPOU3BOIHON. Y paBHEHHE MIPOU3BEICHUS, YACTHOTO M CIOKHOUW (PYHKIIHH.
KacaTelnbHOU K rpaduky GyHKIUY. H3yuarb IIPOU3BO/HBIC 3JIEMEHTapPHBIX
[Ipon3BoIHBIE AIEMEHTAPHBIX (GyHKIMHA.
¢bynkumii. [IponsBoHas CyMMBI, HUcnoan3oBarh reOMETPUYECKUI u
IIPOU3BE/IEHNUS, YACTHOIO U ¢usnyeckuif  CMBICT ~ TPOU3BOJHOM  JJIs
KOMITO3UIIUU (YHKITHI pelieHus 3a1a4y
[ToBTOpEHuUe, OcHoBHble TIOHATUS Kypca anreOpsl v | [IpuMeHATL  OCHOBHBIE  TOHSATHUA  Kypca
o0o01ienue, Hayajl Maremathdeckoro ananm3a 10 | anreOpbl M Hayal MaTEeMaTWYeCKOro aHajau3a
CUCTEeMaTU3alUs KJiacca, 00o01eHne W | JUIg pelleHus 3aJady W3 peaibHOM JKU3HU U
3HaHu# (2 9) CUCTEMaTU3alUs 3HAHUU JPYIUX IIKOJBHBIX IPEAMETOB

11 xaacc (140 ya

COB)

Ha3Banue pa3gena
(K0JIM4YeCTBO
4acoB)

OcHoBHOE coepkaHue pasjaesia
(Tembl)

OcHoBHBIE
o0yuarouuxcst

BHU/IbI JACATECJIBHOCTH

Hccnenosanne
byHKUIMMA c
ITOMOILBIO
MIPOU3BOAHOMN

(24 )

I[Ipumenenne
HCCIIE0BAHUIO
MOHOTOHHOCTb

MPOU3BOIHOU K
byHKIUH Ha
U 3KCTPEMYMBI.
Haxoxnenue HauOO0JIbILIErO u
HaMMEHBIIETO 3HA4YeHUs
HETpPEepbIBHON (YHKIIMU HA OTPE3KE.
[IpumeHeHne  TPOU3BOIHOW  JUIs
HaXO0XACHHUS HaWIy4Ilero pelieHus
B MNPUKIAOHBIX  3ajadax, i
OTpesieNIEeHUs] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHoro (opMysIol HIn
rpauKoM.
Komnozunus (GyHKIMHA.
I'eomeTpuueckue 0bpa3bl ypaBHEHUN
U HEpPaBEHCTB Ha KOOpPIMHATHOU
IJI0CKOCTH

Crpoutrpb rpaduk Kommo3unud GYHKIOUH C
MOMOIIIBI0  DJIIEMEHTAPHOTO  HCCIECIOBAHUSA U
CBOMCTB KOMITO3HIIUH.

CTponTh reomMeTpruecKue 00pa3bl ypaBHEHUH
HEpPaBEHCTB Ha KOOPAWHATHOMN IJIOCKOCTH.
Hcnoan3oBarb IIPOU3BOAHYIO JUTS
uccienoBaHus (YHKIMM Ha MOHOTOHHOCTH M
OKCTPEMYMBI,  HAXOAUTh  HauOoJbIee U
HalMEHblIIee 3HaueHUs (PYHKIIMM HEeNpepbIBHON
Ha OTpE3KeE;

Ctpoutrp rpaduku (QyHKIMI Ha OCHOBaHUM
MIPOBEIEHHOTO UCCIIEIOBAHMS.

Hcnoab30BaTh MPOU3BOAHYIO JUISI HAXOXKAECHUS
HAWIY4IIero peIIeHus] B TPUKIAIHBIX, B TOM
qHcie COLMATbHO-DKOHOMUYECKHX, 3a/1a4ax, A
OTIpeNIeIeHUs] CKOPOCTH M YCKOPEHUS TpoIiecca,
3aJJaHHOTO (POPMYJION MIIH TPaPUKOM.
[MoayyaTrs mnpeacTaBlieHMe O TPUMEHEHUU
IIPOM3BOJIHON B PA3JIMUHBIX OTPACIISAX 3HAHUHN

[TepBoobpaznas
UHTETpal
(12 u)

u

TCII.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO
nepBooOpaszHeiXx.  IlepBooOpazHbie
aneMeHTapHbIX (yHkuui. [IpaBuna
HaXO0XKJICHHUS EPBOOOPA3HBIX.

Nurerpan. 'eomeTpuueckuil cMBICI
UHTETpaa. Boruncnenune
OnpeAeNéHHOr0  MHTErpaia 1o
¢dopmyne Herorona-Jleitbnuna.

[IpumeHenne HMHTETpajia JUISL
HaXOXACHUSA IUIOMAAEH IJIOCKUX
¢buryp u o0BEMOB IeOMETPUUECKHUX

[Ipumeps! pemennit
Qg QepeHIranbHbIX YpaBHEHUH.

OnepupoBaTh NOHATHAMM: I1IEPBOOOPA3HAS U
omnpeneneHHbll uarerpan. Haxoaurs
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (PYHKIUH U
BBIYUCIIATH HHTErpall o ¢popmyse HproTona —
JleiiOHuna.

HaxoauTh miomany miockux Guryp u o0bEMbI
TeJ ¢ TOMOUIBIO ONPEACIEHHOTO HHTErpaia.
3HAKOMHTHBCSI C MaTEMaTHYECKUM
MOJIETUPOBaHUEM Ha npumepe
TuddepeHIMaIbHbIX YpaBHEHUH.

IMosyuyaTrs  mpencraBieHue O  3HAUYEHUU
BBEJICHUS TIOHATHSA MHTETpajla B Pa3BUTUHU
MaTEMaTUKHU

I'padpuxnu
TPUTOHOMETPHUYECKHUX
GyHKIHA.

Tpuronomerpuueckue (QyHKIHH, UX
CBOWCTBA U TpaduKu.
Ot60p

KOpHEH

HUcnoab3oBaTh HU(ppPOBBIE pecypebl 1
MOCTPOCHHS IPpahUKOB TPUTOHOMETPHUECKUX
(GYHKIIMHN U U3yYeHHsI UX CBOWCTB.




Tpuronomerpuyecku

TPUTOHOMETPUYECKUX YpaBHEHHH ¢

Pemiath TpuroHomMeTpuueckue ypaBHEHUS U

€ HEpPaBEHCTBA MOMOIIIBIO TPUTOHOMETPHUYECKOM | OCYIIECTBISATE OTOOp KOpHEW C TIOMOIIBIO
(16 1) OKPY>KHOCTH. TPUTOHOMETPUUYECKON OKPY>KHOCTH.
Pemenue TpuroHoMmerpuueckux | [IpumeHsaTs (QOpMyIBl TPUTOHOMETPHUU IS
HEPaBEHCTB peuieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnonb3oBaTh HU(pPOBBIE pecypebl i
MIOCTPOCHHUS U UCCIICIOBAHMS TPAPUKOB
byHKIMMA
HppauroHaneHele, OcHOBHbIE METO/bI pemienus | IlpuMeHsiTh  CBOMCTBA  MMOKAa3aTENbHOM U
MOKa3aTeIbHbIC U MOKA3aTeIbHBIX M JIOTAPU(PMUIECKHUX | TOTapu(PMUUECKOH  (QYHKIHA K  PEHICHUIO
morapudmuueckue HEPaBEHCTB. MTOKa3aTeJIbHBIX u JgorapupMuuecKux
HEpaBeHCTB (24 u) OcHoBHbIE METO/bI peLIcHUs | HEpaBEHCTB.
HpPPALMOHAIIbHBIX HEPABEHCTB. O00cHOBATH PAaBHOCUIIBHOCTh IIEPEXO0B.
I'padmueckue Merompl  pemieHus | PemaTs nppannoHalbHBIC HEPABCHCTBA.
UppallMOHANIBHBIX, TIOKa3aTenbHbIX U | Ucnmoib3oBaTh  rpaduyeckue  METOAbl U
morapu()MUUECKUX ypaBHEHHUH U | CBOWCTBA BXOJSMIIMX B  ypaBHEHUE WU
HEPABEHCTB HEPABCHCTBO ()YHKITUH JIJIsl peIICHMS 3a1a91
Kommnekcheie uncna | KommekcHbie yucaa. | OnepupoBaTb NOHATHAMHU: KOMIUIEKCHOE
(10 4) Anrebpanueckast U | YUCJIO U MHOXECTBO KOMIIJIEKCHBIX YMCEI.
TPUTOHOMETPUYECKAS ¢dopmsl | [IpeacTaBiasiTb KOMIUICKCHBIE YHCTIA B
3alUCU KOMIUJIEKCHOT'O YHMCIIA. anreOpanveckoi U TPUTrOHOMETPUIECKOU
Apudmerndeckue  omepanud ¢ | popme. BeImoaHAThL apudmeTrueckue

KOMITJIEKCHBIMH YHCIIaMHU.
N300parkeHre KOMILJICKCHBIX YHCEIl
Ha KOOPJIMHATHOH IIOCKOCTH.
®opmyna Myaspa. Kopuu n-on
CTETNEHH U3 KOMIUIEKCHOTO YHCIa.
[IpuMeHeHne KOMITJIEKCHBIX YHCell
Ui pemieHuss  (U3MYECKUX U
reOMETPHUECKUX 3a]a4

orepanuy ¢ HUMH.
HN300paxaTtb  KOMILIEKCHbBIC
KOOPJAMHATHOM INIOCKOCTH.
IIpumenste popmyny MyaBpa u nonydarsb
IIPEJICTAaBICHUE O KOPHSAX N-Ol CTENEHU U3
KOMIUIEKCHOTO YHUCJIa. 3HAKOMHUTBCH C
IIPUMEpPaMU IIPUMEHEHUSI KOMIUIEKCHBIX YUCEIl
JUISI pEIIEHUS TEOMETPUUYECKUX U (PU3NUECKHUX
3aja4

qucia Ha

Harypanbnsle n
LieJIble Yucia

HarypanbHble u niensie gucna.
IIpuMeHeHre IPU3HAKOB JEIMMOCTH

OHepI/IPOBaTb MNOHATUAMM: HATYpPAJIbHOC H
[EJIOC YHUCIIO, MHOXKCECTBO HATYPAJIbHBIX YUCCII.

(10 9) neneix  uucen, HOJ u HOK, | Ucnoab3oBaTh NPU3HAKHU JIETUMOCTH IIEIIBIX
OCTaTKOB 110 MOZYJII0, AIrOpuUTMa | yucel; octatku rno moxyiato; HO u HOK
EBkimupa nns pemeHus 3adad B | HaTypalbHBIX YMcell; alroput™ EBkimuaa st
LEJBIX YUCIIax peleHns 3a1ad.
3anuchIBaTh HATypajgbHBIE YKCIA B Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS
Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHEHM.| OnepupoBaTh NOHATHAMM: CUCTEMA U
palMOHAIbHBIX, PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- | COBOKYITHOCTh YPABHEHUM U HEPABEHCTB;
UppalMOHATIbHBIX CIIEJICTBUSI. pelIeHne CUCTEMbI I COBOKYITHOCTH;
NOKAa3aTeNbHbIX U OCHOBHBIE METOABI PELIEHUSI CUCTEM | PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEICTBHUS.
JorapupMUUEcKux Y COBOKYITHOCTEH pallOHAJIbHBIX, Haxoauth perieHust cucteM 1 COBOKYITHOCTEM
ypaBHEHUU HMPPALMOHANIbHBIX, TOKA3aTEIbHBIX U | LENbIX PALIMOHATBHBIX, UPPALIMOHATIBHBIX,
(12 ) Jorapu(MUYECKUX YpaBHEHUH. MOKa3aTEebHBIX U JIOTApU(PMUIECKUX YpaBHEHUN
[IpumeHeHne ypaBHEHUH, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K pemienuto | IlIpuMeHATH cuCTEMBbl ypaBHEHUH K PELICHUIO
MaTeMaTHYeCKUX 3a7ad M 3a7ad U3 | TeKCTOBBIX 334 U3 pa3IMYHbIX o0jacTen
pasnIUuHBIX oOjacTe HAyKHM W | 3HAHWH M peaabHOH KU3HU;
peanbHOM JKU3HHM, WHTEPIPETaLUs | HHTEPNPETUPOBATH MTOJIYyYCHHBIC PEIICHUSI.
MTOJIYYEHHBIX PE3YJIBTATOB Hcnonb3oBath 1dpoBbie pecypehbl
3anauu ¢ PaunonaneHble, uppalmoHaibHbIE, Bu16upaTh crioco6 penieHus panruoHaIbHbIX,

napameTpamu

MOKa3aTeabHbIE, IOTapU(PMUUECKHe

HppalnOHaJIbHBIX, ITOKA3aTCIIbHBIX,




(16 1)

Y TPUTOHOMETPUYECKUE YPABHECHMUS,
HEPABEHCTBA U CUCTEMBI C
napaMeTpamH.

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYyalUi C IOMOLIBIO YPABHEHUH,
CUCTEM YPAaBHEHUH U HEPABEHCTB C
rapameTpamu

Jorapu(MUUECKUX U TPUTOHOMETPHUUECKHUX
YpPaBHEHUI U HEPABEHCTB, COJAEPKALUX MOLYJIN
U I1apameTpbl

I[pumeHsTy rpaduueckue U aAHATUTUYCCKUE
METO/BI JJI PEIICHUs] YPAaBHEHHUI U HEPAaBEHCTB
C mapaMeTrpaMy, a TakKXKe HCCIEI0BAHUE
GbyHKIMI MeToAaMH MaTeMaTHYeCKOro aHaJIK3a.
Ctpouth W HCCIEIOBATH MAaTEMaTUYECKUE
MOJENIA PEATBHBIX CUTyallMi € TOMOLIBIO
YpaBHEHUM,  HEPABEHCTB U  CUCTEM  C
rapameTpamu

[ToBTOpEHME,
000011IeHNE,

cucreMarusanusa

3HaHui (16 1)

OCHOBHBIE IIOHATHA MW  METOJbI
Kypca, 00001IeHIE u
CHCTEMAaTH3aInsI 3HaHUHN

MopaenupoBaTth peajgbHble CUTYalluU Ha SI3bIKE
aJIreOphl, COCTABJIATHL BHIPAKCHHUS, YPABHCHUS,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIeI0BATH IOCTPOCHHBIE MOJIEIIHN C
MCIIOJIb30BaHUEM armapaTa anreopsbl.
I[IpumensiTe GYHKIUU Ui MOJCIUPOBAHUS U
MCCJICIOBAHMS PEATTbHBIX MPOIIECCOB.

Pemath npukiiagHbie 3aa41, B TOM YHUCIIe
COIHMAITLHO-9KOHOMHYECKOTO ¥ (PH3UIECKOTO
Xapakrepa, CpeiCTBaMU alnreopsl U
MaTEeMaTUYeCKOro aHajim3a

IHoypounoe nnanupoBanue AJI'EBPA u nHauana matemaTudeckoro ananausa, 10 kiace

No JHama Tema ypoka
n/n | Ilnan ‘ Daxkm
MHo:xecTBO AeiicTBUTEIbHBIX YHceJ. MHorowienbl. PaninonanbHble ypaBHeHUsl 1 HEPaBEeHCTBA.
Cucrembl JTMHEHBIX YPaBHeHHH - 28 yacoB
1 MHOXecTBO, olepaluy HaJl MHO)KECTBAMH U UX CBOWCTBA
2 Huarpammsl Ditniepa - Benna
3 ITpruMeHeHHne TEOPETUKO-MHOKECTBEHHOT0 anmnapaTta /Ui pelieHus 3a1ay
4 PanyonanbHbie yucia
5 OOBIKHOBEHHBIE U JIECSITUUHBIE IPOOH
6 [TporeHTHI
7 beckoHeuHble IEpHOIMYECKHE TPOOH
8 ITpumeHeHue 1poGei u NPOLIEHTOB ISl PEHIeHUs IPUKIIAIHBIX 33124
9 JleficTBUTENbHBIC YHUCIIA
10 ParmoHanbHbIe U HppaLMOHATIbHbIE YHCTIa
11 Apudmernueckue onepanum ¢ AeHCTBUTEIbHBIMH YHCIaAMU
12 Monynb 1eMCTBUTENBHOIO YHCIIA U €r0 CBOMCTBA
13 [TpubinkEHHBIE BEIYUCIICHHSI, TPABUJIa OKPYTJICHHUS
14 IIpuknka v OLIeHKa pe3yabTaTa BEIYMCICHHUI
15 Koumponvnasa paooma Nel no meme «Payuonanvnsie ypasuenus u
Hepagencmea. Cucmemvl TUHEUHBIX YPAGHEHUTL)
16 (OCHOBHBIE METO/IbI PEIICHHUSI LIEJIBIX YPABHEHUN
17 OCHOBHBIE METO/IbI pelIeHUs IPOOHO-pAIIMOHAIBHBIX YpaBHEHHH
18 OCHOBHBIE METOJIbl PEIIEHNUs HENbIX U APOOHO-PAlMOHAILHBIX HEPABEHCTB
19 MHorouieHsl OT OHOW nepeMeHHOM. [{eeHrne MHOrouwieHa Ha MHOTOWIEH C
OCTAaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nenbiMu kodddurentamu. Teopema Buera
22 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI




23

Martpuia CucTeMbl JINHEHHBIX YPAaBHEHUU

24 Onpenenurtesib MaTPUIBI 2X2, €ro TEOMETPUYECKUI CMBICT M CBOMCTBA

25 Brruncrienue 3HaUCHHS ONPEACTUTEIS

26 ITpuMeHeHue onpenesnuTels sl pelieHUs] CHCTEMbI IMHEHHbBIX YpaBHEHUHN

27 Pemienue npukiagHbIX 3aa4 ¢ HOMOILBIO CUCTEMBbI JIMHEHHBIX YpPaBHEHUH

28 Konmponvnaa pavoma Ne2 no meme «Muoscecmeo oeiicmeumenpHvlx
yucen. Mnozounenw»

@yukuuu ¥ rpadguxu. CteneHHas GyHKIHUS ¢ HeJbIM NOKa3aTeseM - 12 yacoB

1 Crnoco0slI 3a1anus GyHKIMU. B3aumuo oopaTtHeie GpyHkiuu. Kommnosunus
GyHKINH.

2 I'padux dynkmm. DnemeHTapHbIe TpeoOpa3zoBaHus rpaduKoB PyHKITUH

3 OO06nacTh onpeeIeHs] 1 MHOYKECTBO 3HAYCHUH (PYHKITUN

4 Hynu gynkiun. [IpomexxyTku 3HaKONOCTOSIHCTBA

5 Yérapie n Heu€THBIC QyHKIMU. [lepuoanyeckne GQyHKIMHA

6 [TpomexyTkrn MOHOTOHHOCTH (DYHKITH. MaKCHMyMbl 1 MUHUMYMBI (YHKIIUA

7 Haunboupiee u HanMeHblee 3HaYeHNE (YHKIIMU HAa TPOMEKYTKE

8 JluneliHas U KBagpaTU4Has PYHKLUUHU. DIIEMEHTApHOE UCCIIE0BAaHUE U
rpadukn QyHKIHN

9 JpobHo-nunelinas GyHKIUU. DJIeMEHTapHOE HCCIeI0BaHue U rpaPuK ITHX
byHKUIMMA

10 Creness ¢ 11eabIM nokaszaresneM. bunom Herorona

11 CrenenHas GyHKLHUS C HATYypaJbHBIM U LIENbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

12 Konmponvnasn paboma No3 no meme « Dynkyuu u zpagpuxuy

Apudmerndeckuii KopeHb N-o0ii crenenu. UppannonanbHblie ypaBHeHus - 18 yacos

1 Apudmernueckuii KOpeHb HaTYpaJIbHON CTENIEHH U €ro CBOMCTBA

2 ITpeoOpa3oBaHuUs YUCIIOBBIX BBIPAXKEHUH, COIEPKAIIUX CTEIIEHU

3 BriHeceHne MHOKHUTEIS U3-TI0J 3HaKa KOPHS

4 BHeceHne MHOKUTEINS IOJT 3HAK KOPHS

S) Cokpaiienue 1po0ei, conepKaimx paaruKabl

6 ITpeoOpa3oBaHue UPPAIIMOHAIBHBIX BhIPAKEHHH

7 IToBTOopenue o reme «ApupmMeTHyecKnii KOpeHb N-HOW CTETIEHN

8 Konmponvnaa pavoma Ned no meme «Apugpmemuueckuit kopenv n-oi
cmenenuy

9 HppannoHanbHble YpaBHEHUS

10 O065acTh JONYCTUMBIX 3HAYCHUH MPPALIMOHATIBHOTIO YPAaBHEHUS

11 OCHOBHBIE METO/Ibl PELIEHUS] UPPAIIMOHATILHBIX YPABHEHUH

12 PaBHOCHIIBHBIE TTEPEXOIbl B PEIICHUH HPPAIOHATFHBIX YpaBHEHHH

13 AJNTOPUTM pELIEHNUs] UPPALIMOHAIbHBIX YPABHEHHM

14 Pemenne nppanroHaabHbIX YpaBHEHUN

15 Penienne nppannoHaJbHbIX ypaBHEHUN

16 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIUKU 0OOpaTHON CTENEeHH ¢
HATYpPaJIbHBIM ITOKA3aTeIIeM

17 IToBTOpenue no reme «MppanrioHanbHbIE YPaBHEHUS»

18 Konumponvnas paboma No5 no meme «Uppayuonanvnule ypasuenusn)

IToxka3atenbHas ¢pynkuus. IlokazareabHblie ypaBHeHnus - 10 yacos

1 CreneHb ¢ palOHAJILHBIM MIOKa3aTeneM U e€ CBOWCTBa

2 [ToxazarenbHast pyHK1IMS, €€ cBOWCTBA U rpaduK

3 Vcnonp3oBanue rpaduka QyHKIMM U1 PEIICHUs] YPaBHEHUHN

4 ITokazaTenpHBIC YpaBHEHUS

5 OCHOBHBIE METO/IbI PEILICHUS] I0KA3aTEJIbHBIX YPAaBHEHHH

6 [IpuBenenne o0enx yacTeil ypaBHEHHsI K OTHOMY OCHOBAaHUIO




7 BriHecenue o0111ero MHOKHUTES 32 CKOOKY

8 MeTo/1 3aMeHbl IEPEMEHHOMN B TOKAa3aTeJIbHBIX YPABHEHUAX

9 MeToz MOWwIEHHOTO JeTICHHS

10 Koumponvnas paboma Ne6 no meme «llokazamenvnasn pynkuus.
IlokazamenvHovle ypasHenus»

Jlorapudmuueckas pynkuus. Jlorapudmudeckne ypapHenus - 18 yacos

1 Jlorapudm uucna
. OCHOBHBIE METO/IbI pelIeHUs ToTapu(MUIECKUX YPABHEHHIA.

2 CgoiicTBa Jiorapudma

3 Jlecatuunple gorapugmsl

4 HarypanbHbie jorapudmsr

5 ITpeoOpa3zoBaHue BeIpaKEHUH, COJIEPIKAINUX JTOTapHPMBbI

6 Jlorapudmuueckas pyHkius, e€ CBOWCTBa U rpaduK

7 Hcnonb3zoBanue rpaduka GyHKIUU 1)1 pEIICHUST yPaBHCHUI

8 @DYHKIMOHAIBHO-TpaUUECKUIl METO/ pellIeHUs] YpaBHEHUN

9 Konumponvnas paboma Nol no meme «/lozapugpmuuecxkasn pynxyusn»

10 Jlorapudmuueckue ypaBHeHuUs

11 PaBHOCHIIbHBIE IEPEXO/IbI B PEILICHUY JIOTAPU(PMUYECKUX YPAaBHEHUN

12 Pemenue ypaBHeHHI 110 onpeiesieHUI0 Jorapudma

13 MeToa MoTeHIUPOBAHUS

14 Mertoz BBeIeHUsI HOBOM IEPEMEHHOU

15 MeTton norapuMUpOBaHUS

16 [lepexo kK HOBOMY OCHOBaHUIO

17 Pemenue norapupmMuueckux ypaBHEHUN

18 Konmponvnaa paboma Ne8 no meme «Jlozapughpmuueckue ypasnenusny

TpuroHomerpuyeckue BbIpaKeHHs U YPaBHeHHUd - 22 yaca

1 CHHYyC, KOCHHYC YHCJIOBOTO apryMEHTa

2 TaHreHc M KOTAHT€HC YMCIOBOT0O apryMeHTa

3 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YUCJIOBOT0 apryMeHTa

4 Tpuronomerpruueckas OKpy>KHOCTb, OIIPEJIEIIEHUE TPUTOHOMETPHUUECKUX
(G YHKIIMI YMCIOBOTO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA

6 DopMyITbl TBOMHOTO yTriia

7 DopMyJsIbl TOHMKEHUS CTEEHH

8 DopMyITBI TOJIOBUHHOTO yTIia

9 DopMyJIbl CYMMBbI apT'YMEHTOB

10 DopMyIibl CyMMbI PYHKIIUI

11 Dopmyibl Tpou3BeeHNs QYHKINN

12 [TpeobpazoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUH C MOMOIIBI0 (hOpMYyIT

13 Konmponvnasa paboma NeQ no meme « Tpuzonomempuueckue eoiparx;cenusn

14 Pemenne ypaBHeHus COSX = a

15 Pemenne ypaBHeHus SiNX = a

16 Pemienne ypaBHenuit tgx = a, ctgx = a

17 Merto/ 3aMeHbl TEPEMEHHOMN

18 YpaBHeHUs, CBOAAIIMECS K KBaJJPaTHBIM YPaBHEHUSIM

19 MeToJ pa3ioskeHrs Ha MHOXKUTENN

20 OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS

21 Pemenne TpuroHoMeTprUYECKUX YpaBHEHHUN

22 Konmponvnaa paooma NelO no meme « Tpuzonomempuueckue
Ypasnenusnyn

IocaenoBarenbHOCTH M Iporpeccuu - 10 yacos
1 | ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEILHOCTEN




Meto MaTeMaTHYECKON MHIYKIIMU

MoOHOTOHHEIE U OIrpaHMYCHHBIC IMMOCJICA0BATCIILHOCTHU

Apudmerndeckasi 1 reOMETpUIECcKas IPOrpeccuu

beckoneuyHo yObIBaroIasi reoMeTpruuecKast porpeccus

Cymma 6ecKOHEUYHO yOBIBaIOIIeH reOMETPHUECKON MPOTrpEeCcCHH

JIMHENHBIN ¥ YKCHOHEHUMAIIbHBIN pocT. Yucio e

Dopmysia CI0KHBIX MPOLEHTOB

OO (N0 |WIN

Hcnonb3oBaHue Nporpeccuu ist pelieHus: pealibHbIX 3a1a4 MPUKIIATHOTO
Xapakrepa

10 Konmponvnaa paooma Nell no meme «Ilocredosamenvrnocmu u
npozpeccuuy
HenpepbiBubie pynkuuu. [lponsBoanas - 20 yacos
1 HenpepsiBHble pyHKIIMYU 1 UX cBoiicTBa. Touka pa3priBa
2 AcumnToTsl rpadukoB ¢pyHKIMM. CBOMCTBA (QYHKIMI HEMPEPHIBHBIX HA
OTpe3Ke
3 MeTo1 HHTEpBAJIOB JUIsl pellICHHsI HEPABEHCTB
4 IIprMeHeHne CBOMCTB HENPEPBIBHBIX (DYHKUMH JUIs pelleHus 3aa4
S) I[lepBast 1 BTopast npou3BOIHBIC PYHKIUU
6 OnpezneneHue, reoMeTpudeckuii 1 GU3NUYECKUN CMbICI IIPOU3BOTHON
7 ANTOpPUTM HaXOXAECHUS IPOU3BOTHON
8 Dopmynsl quddepeHIpoBaHUSI
9 [TpousBoHast CTeNeHHON QPyHKIIMU
10 [Tpon3BoiHBIE 2JIEMEHTApHBIX (PYHKINN
11 Beluuciienne npou3BOAHBIX 3JIEMEHTAPHbIX (GYHKLIUN
12 [Tpon3BoHas cymMMbl QyHKIUH
13 [Tpon3BoiHas pou3BeIeHUSI(PYHKIHII
14 ITpon3BoHas yacTHOro PyHKUIMN
15 ITpon3BoHas KOMIO3UIMH (PYHKIUN
16 IToHsiTHE ¥ BBIYUCIIEHHE TPOM3BOIHON N-TO MOPsIJIKa
17 Junddepenumponanne caoxHOM GyHKINN
18 YpaBHeHUe KacaTelbHOU K rpauKy QyHKIHUU
19 YpaBHeHHe KacaTeabHOU K rpaduky GyHKINN
20 Konmponsnaa paboma Nel2 no meme «Henpepuvienvie ghynxkyuu.
Ilpouszeoonasny»
IToBTOpeHue, 00001IeHNe, CUCTEMATH3aLMS 3HAHMI - 2 yaca
1 PenieHust TpUroHOMETPUUECKUX YpaBHEHUH
2 CucremaTuzanus 3HaHUN

IHoypounoe niianupoBanue AJI'EBPA u Hauajia MaTeMaTu4ecKoro anajansa, 11 kiacc

No
n/n

Mama

Ilhan

‘ Dakm

Tema ypoka

HccaenoBanue GyHKIMI ¢ MOMOIIbIO IPOU3BOAHOM - 24 yaca

IToBTopenue. @opmyisl qudhepeHIMpoBaHUs

[TpaBuna muddepeHnmpoBaHus

HpI/IMeHeHI/IC HpOI/I3BOIlHOI71 K UCCJICIOBAaHUIO (I)YHKL[Hf/'I Ha MOHOTOHHOCTb

[TprmMeHeHre TpOn3BOJHON K HCCIeIOBaHUIO QYHKIMI Ha SKCTPEMYMBI

DKcTpeMyMbl QYHKITUU

Brruncnenue skcTpeMyMoB GyHKIUN

[TpumeneHnne MpoON3BOTHOM JIJIsl JOKA3aTEIbCTBA TOXKIECTB M HEPABCHCTB

[Toctpoenne rpaduKoB QyHKITHIA

OO NI~ WIN| -

WccnenoBanmne GyHKIUK U TOCTpOeHUE rpaduka GyHKIMN

[EEN
o

CBs13p Mex 1y rpaukoM QyHKIHH U TpaduKoM e€ MPOU3BOAHOM




11 HawnGospiiee 1 HanMeHbIIIee 3HaYCHUs (PYHKITUH HA TTPOMEKYTKE
12 3agaun Ha OTHICKAHKE HANOOJBIINX U HAUMEHBIINX 3HAYEHUN BETNYNH
13 Pemenne 3a1a4 Ha HAXOXKAEHNUE HAMOOIBIINX M HAMMEHBIIUX 3HAYEHUH
14 [IpumMeHeHne Mpou3BOIHOM K UCCIICIOBAHUIO QYHKITUN
15 Konumponvnas paboma Nel no meme «HUccnedosanue ghynkyuii ¢
HOMOU{BbIO RPOU3BOOHOU)
16 [Ipumenenne Mpon3BOIHON JUIsl HAXOXKACHUSI HAWITYUILIEro PELEHUS B
IPUKJIAJHBIX 33/1a4ax
17 ITprMeHeHne Npou3BOIHON B pEIIEHUH 3a/1a4
18 [Ipumenenne npon3BOIHON JUIsl HAXOXKACHHS HAWITYUILIEro PELEHUs s
OIIpeJIeNIEHUs] CKOPOCTH IpoLecca, 3a1aHHOro (hopMysIol min rpagukoM
19 [Ipumenenne Mponu3BOIHON JUIsl HAXOXKACHHSI HAWTYUILIErO PELEHUs s
OIpeJIeNIEHUs] YCKOPEHHsI ITpoLecca, 3a1aHHOro (hopMysiol min rpagukoM
20 Komnosunus ¢ynknumit
21 I'eomerprueckue 0O6pa3pl ypaBHEHHI HAa KOOPAMHATHON TIIOCKOCTH
22 ["'eomerpuueckre o0pa3bl HEPABEHCTB HA KOOPAMHATHOM MJIIOCKOCTH
23 IToBropenue no reme «MccnenoBanre GyHKIMIA C TOMOIIBIO POU3BOIHOI
24 Konmponvnaa paboma Ne2 no meme «Hccnedosanue pynxuyuii ¢
HOMOU{bIO NPOU3BOOHOU)
IlepBooGpa3nas u uHTerpaJ - 12 yacos
1 ITepBooOpa3zHas
2 OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX
3 [TepBooOpa3HbIe 37eMeHTApHBIX YHKITHIA
4 [IpaBuna Hax0XJIEHHSI TEPBOOOPA3HBIX
S) Wuterpai. I eomerpuyecknii CMbICI MHTETpaa
6 Beruucnenue onpenenéHHoro uurerpaia no gopmyne Hototona-JIeiitOnumna
7 [IpumeHeHne nHTerpana Juist HaXOXKISHUs oAl MIOCKUX QUryp
8 [TpuMeHeHne MHTErpaa Al HAXOXKACHUS! 00bEMOB F€OMETPUUECKUX TEI
9 ITpumeps! perieHnit quddepeHnaIbHbIX YpaBHEHUN
10 MaremaTnueckoe MOJEINPOBAHUE PEASIbHBIX IIPOLECCOB C TTIOMOIIIbIO
JuddepeHIMaIbHbIX YpaBHEHUN
11 IToBTOpenue no reme «IlepBoobpaszHas u UHTErpa»
12 Konumponvnas paboma No2no meme «llepsoodpasnas u unmezpan
I'padpuxn Tpuronomerpudeckux pynkumii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacos
1 Tpuronomerpuueckue GyHKIMHU, UX CBOICTBA U rpaduKu
2 CaolicTBa U rpaguk QyHKIUU Y = cOSX
3 CaoiicTBa 1 rpaduk GyHKIHHU Y = SiNX
4 I'paduku pynkuuit y = tgX, y = ctgx
5 Penienrie TpUroHOMETPUUYECKUX YpaBHEHHH ¢ MOMONIbIO IpauKOB
6 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C MOMOIIBIO rpaduka
7 OT60p KOpHEN TPUTOHOMETPUUECKHUX YpaBHEHUI METOJIOM nepedopa
8 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH JBOHHBIM HEPABEHCTBOM
9 OT60p KOpHEHN TPUTOHOMETPUUECKHUX YPABHEHHUH C TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
10 TpuronomeTpruyeckrue HepaBeHCTBA
11 MeTo/1bl pellIeHNE TPUTOHOMETPUYECKUX HEPABEHCTB
12 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB
13 Perienrie TpUroHOMETpUUYECKUX HEPABEHCTB IpauyecKu
14 PelnieHne TpUroHOMETPUYECKUX HEPABEHCTB
15 [ToBTOpenue no teme «I'paduku TpuroHomeTpudeckux QyHKIUH.
TpuronomeTpuyeckrue HepaBeHCTBA»
16 Konumpononas paooma Ne3no meme «I pagpuku mpuzonomempuueckux

@ynxyuii. Tpuzonomempuueckue HepageHcmeay




HppauunoHajbHble, IOKa3aTelbHbIE H JJorapupMuyecKue HEpaBeHCTBA - 24 yaca

1 IIpocreiinve nokazaTeabHbIE HEPABEHCTBA

2 CBeieHrE NOKA3aTeIbHOIO HEPABEHCTBA K MPOCTEUIIIEMY

3 Merto/1 BBeZIeHHSI HOBOI IEPEMEHHOM

4 Paznoxenne Ha MHOXKUTENIN

S) CBezieHUE K PaBHOCUJIBHON COBOKYITHOCTHU

6 Mertoa panmoHanu3anuu (3aMeHa MHOYKUTEIICH )

7 I'paduueckue MeTo bl penieHus TOKa3aTeIbHBIX YPAaBHEHUN U HEPABEHCTB

8 [Tpocreiimue norapudmMuyeckue HepaBeHCTBA

9 Jlorapudmuueckre HepaBeHCTBA, CBOJSALINECS K TPOCTEHIINM

10 MeTtox 3aMeHbI IEpEMEHHON

11 Jlorapudmuueckre HepaBeHCTBA, CBOJIAIINECS K palliOHAIbHBIM

12 Jlorapudmuueckre HEpaBEHCTBA, COJIEPIKAIIIe IEPEMEHHYIO B OCHOBAaHUU
norapudma

13 MeTox HHTEpBAJIOB

14 I'padmueckuit Mmeron penieHus JorapupMUIecKnx ypaBHEHUH 1 HEPABECHCTB

15 WppanmonansHble HEpaBeHCTBA CTAHAAPTHOTO BHUJIA

16 Metox nepexoja K paBHOCUJIbHON CUCTEME

17 JpoOHo-upparmoHaibHbIe HEPaBEHCTBA

18 MeTo1 3aMeHbI IEPEeMEHHOM

19 WppanronanbHpie HEPaBEHCTBA CMEIIAHHOTO TUTIA

20 WppanmonanpHeie gorapudMuyeckrie HepaBeHCTBA

21 YMHOXEHNE Ha CONPSHKEHHOE

22 Metoa nHTEpBaAJIOB

23 ['padmyeckuiit MeTo pelieHns HPPallMOHAILHBIX YPaBHEHUI 1 HEPABEHCTB

24 Konmponvnaa paboma Nedno meme «Hppayuonanvnsle, nokazamenvbHovie
U 102apugmuyecKue HepaseHcmea

Komnuiekcusblie uncia - 10 yacos

1 IToHsITHE KOMIUIEKCHOTO Yncia

2 Anre6panyeckasi opMa 3anucy KOMIUIEKCHOTO YHCIia

3 Apudmerndeckue onepanun ¢ KOMIIIEKCHBIMUA YUCTIaMHU

4 ApudmeTndeckre onepalyy ¢ KOMIIIEKCHBIMH YHCIIaMU

5 TpuronomeTrpuueckasi opMa 3arucu KOMIUIEKCHOTO YHCIia

6 MN3o0paxenne KOMIIJIEKCHBIX YHCET HA KOOPJIMHATHOM MIOCKOCTH

7 ®dopmyna Myaspa

8 KopHu N-o¥i cTenenn n3 KOMIUIEKCHOTO YKCIIa

9 [IpuMeHeHrne KOMIUIEKCHBIX YHCEIT TS penieHust GU3NISCKUX 1
T€OMETPUUYECKHX 3a/1a4

10 Koumponvnasa paooma NeSno meme «Komniekcuoie uucaay

HartypaJasbHble u neasie unciaa - 10 yacos

1 HatypanbHble u 11enble uncia

2 [Ipu3Hak nenMMOCTH LENBIX YUCEN

3 [IpuMeHeHne nprU3HaKOB AEIMMOCTH LETbIX YUCEI

4 ITpumenenne HOJI m HOK st pemienus 3a1a4 B HEbIX YHCIIAX

5 Brluncnenue ocTaTkoB M0 MOAYJIIO JUIsl peIIEHU 3a/1a4 B LEJIbIX YUCIIAX

6 [IpumMeHneHne OCTaTKOB MO MOJIYJIIO JIUTS PEIICHUS 3a71a4 B IEJIBIX YUCIIaX

7 Anroput™m EBknnia

8 [Tpumenenne anroput™a EBkinaa Ui pemenus 3a1ad B MENbIX YUCIIaX

9 [ToBTOpenue no reme «HarypanabHbIe U 1IeNIbIe YHCIIa»

10 Konumponvnas paboma Nobno meme «Hamypanvnule u yenvie uucnan

Cucrembl pPalvOHAJBHBIX, UPPAINOHAJIBbHBIX MOKA3ATEJIbHBLIX U JIOFapI/I(l)MI/I‘ICCKI/IX ypaBHeHHﬁ -

12 yacoB




CucreMa 1 COBOKYITHOCTb YpaBHEHUIT

PaBHOCHIBEHBIC CHCTEMBI B CHCTEMBI-CJICACTBUA

OCHOBHBIC MCTOJbI pCHICHUA CUCTCM pallMOHAJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIE METOJIbl PEIICHUS COBOKYITHOCTEH pallMOHAIBHBIX YpaBHEHUN

OJIHOPOAHBIE CUCTEMBI YPaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM HPPALMOHAJIBHBIX YpaBHEHUI

OCHOBHBIE METOJIbl PELICHUS] COBOKYITHOCTEH UppaIMOHATILHBIX YPABHEHUH

OCHOBHBIC MCTOJbI pCIICHUA CUCTCM ITOKA3aTCIIbHBIX ypaBHCHI/Iﬁ

O O NO TR |IWIN -

OcCHOBHBIE MCTOJBI pCHICHUA COBOKyrIHOCTGfI II0Ka3aTCJIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOJIbl PEIICHUSI CUCTEM JIOTApU(PMHUUECKUX YpaBHEHHM

OCHOBHBIE METO/IbI PEIICHUS] COBOKYITHOCTEH JOrapu(MHUUECKUX YpaBHEHUN

Koumponvnasa paooma Ne7no meme «Cucmemvt payuoHanbHbIXx,
UPPAYUOHAILHBIX NOKA3AMENbHBIX U J102APUPMUYECKUX YPAGHEHUTL)

3agaum ¢ napamerpamu - 16 yacon

PamuonannsHeIe YPaBHCHHI C TIapaMETpaMun

PanronasibHble HEpaBEHCTBA C TapaMeTpaMu

PamyonanbHBIE CUCTEMBI C mapamMeTpaMu

HppanmonaibHble ypaBHEHUS C IapaAMETPAMHU

WppaninoHalibHbl HEpaBEHCTBA C TapaMeTpaMu

I/IppaI_II/IOHaJ'IBHBIe CUCTCMBI C ITIapaMCTpaMu

[loka3arenbHble ypaBHEHHUs € TapaMeTpamMu

IToka3aTennHEIC HCPABCHCTBA C I1apaMCTpaMu

O ONO|OIAIWINF

IToka3aTenbHBIE CUCTEMBI C ImapamMcTpaMu

[EEN
o

Jlorapudmuueckue ypaBHEHHsI ¢ TapaMeTpaMu

[EEN
[EEN

Jlorapudmuuecknue HepaBeHCTBA C TapaMeTPaMH

[EEN
N

Jlorapudmuueckne cucTemsl ¢ mapameTpamu

[EEN
w

TpuroHomeTprdecKkue ypaBHEHHMs C IapaMeTpamMu

[HEN
IS

TpI/IFOHOMeTpI/ILICCKI/Ie HCPAaBCHCTBA C ITapaMCETpaMun

[EEN
a1

TpI/IFOHOMCTpI/I‘-IeCKI/Ie CHCTCMBI C mapaMeTpaMn

[EEN
(op}

Konumponvnasn paboma Ne7no meme «3adauu ¢ napamempamu)

IloBTOpeHue, 06001IeHNe, cCUCTEeMATH3alMs 3HAHU - 16 yacoB

ApudmeTnueckre onepanuu ¢ 1eHCTBUTEIbHBIMI YUCIAMU

Pemienue 1poOGHO-paliMOHAIBHBIX YPaBHEHHH

DeMEeHTapHOe HcciIeIoBaHue U rpaduKu GyHKIMM

Hp606paBOBaHI/I$I YHCJIOBBIX BBIpa)KeHPIﬁ, COZACPpIKAINX CTCIICHU U KOPHU

Perenne nppalinoHaabHBIX ypaBHEHUN

OCHOBHBIE METO/IbI PEIIECHHS] IOKA3aTEIbHbBIX YPaBHEHUN

Penenune norapuMuieckux ypaBHEHHH

[IpeoOpazoBanme TPUTOHOMETPUIECKUX BBIPAKEHUN
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Pemenne TpuroHoMeTprUYECKUX ypaBHEHUH

[EEN
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OT60p KOpHEN TPUTOHOMETPUUECKHUX ypaBHEHUI
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Brruncnennie npou3BOIHBIX AIEMEHTAPHBIX (PYHKINN

[EEN
N

[TpumeHeHre Npon3BOIHON K UCCIIEIOBAaHUIO (DYHKIIMU

[EEN
w

HpI/IMeHeHI/IC HWHTCIpajia IJId HAXOKIACHU IIOIIAEH IIOCKUX (I)I/Il“yp
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Ilpomesscymounas ammecmayusn. Hmozosaa konmpoavnasn paooma (No§)

[EEN
(S]]

AHaJIn3 pe3ynbTaTOB KOHTPOJIBHON pabOThI

[EY
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CucremaTu3anus 3HaHUH




