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INOACHUTEJIBHAA 3AIINCKA

VYueOHblil Kypc «AnreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SIBIIETCS OAHUM M3 HauOolee
3HAYMMBIX B IIpOrpaMMe€ CpeJHero ooumero o0pa3oBaHMs, IOCKOJIBKY, C OJHOM CTOpPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIBHYIO 0a3y JUIsl U3YYEeHHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C JIPYroi
CTOPOHBI, (OPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBILLICHHE 00y4arolIuXcsl Ha YpOBHE, HEOOX0AUMOM
JUI. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH M JIPYTHX AUCUUIUIMH. B paMkax
JAHHOTO y4yeOHOro Kypca oOydaroIuecs OBJIaJIEBAIOT YHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH,
KOTOpast (OpMyJIHPYET CBOU JOCTHXKEHHSI B MAaTEMaTHIECKOH (hopme.

VYuebHblil Kypc anreOpbl ¥ HauaJl MaTEeMAaTUYECKOI0 aHaJIM3a 3aKJIa/IbIBA€T OCHOBY JUIsl YCIEIIHOTO
OBIIQICHUSI 3aKOHaMU (PHU3UKH, XUMHHU, OHOJOTMH, IOHMMAHUS OCHOBHBIX TEHACHUIUH pa3BUTHA
SKOHOMHUKM M OOILECTBEHHOH JKU3HHU, IMO3BOJIIET OPHEHTUPOBATbCS B COBPEMEHHBIX LHU(POBBIX U
KOMITBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX JJIs JajbHelIiero oOpa3oBaHUS H B
IIOBCEHEBHOM Jkm3HU. B TO ’xe BpeMs oBiageHue aOCTPAKTHBIMU U JIOTUYECKH CTPOTUMHU
KOHCTPYKLUSAMHU aJreOpbl 1 MaTeMaTHYECKOTO aHajln3a Pa3BHUBAE€T YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHUHHOCTb, JIOKa3blBaTh YTBEPXKJIEHUS C IOMOULIbI0 HHAYKIUMU U PacCyXIaTb
JIelyKTHUBHO, MCIIOJIb30BaTh 0000IIEHNE M KOHKPETU3alUI0, a0CTparupoBaHue M aHAJIOTUIO, GOPMUPYET
KpPEaTUBHOE U KPUTUUECKOE MBIILUIEHUE.

B xone n3yuenust yaeOGHOTO Kypca «Anredpa u Hadaisa MaTeMaTHYeCcKOro aHalIM3a» 00yJaronecs
HOJIy4at0T HOBBIM OIBIT PELICHUs MPUKIAIHBIX 33ja4, CAMOCTOATEIBHOTO MOCTPOSHHSI MaTEMaTHUECKUX
MOJIeNIell peallbHBIX CHUTYallud, MHTEPIPETAIUH TOJIYYCHHBIX PEIICHHH, 3HAKOMSATCS C HpHUMEpaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKe U UCKYCCTBE, C BBIJAIOIIUMUCST MaTeMaTHYECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VYuebHblil Kypc o0sajaeT 3HaYUTEIbHBIM BOCIIUTATEIbHBIM MOTEHIIMAIOM, KOTOPBIM peannsyercs
KaK yepe3 ydeOHbI MaTepuain, cIocoOCTBYIOLUN (OPMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHMUS, TaK U
yepe3 crneunuky ydeOHOU AeATeNbHOCTH, TpeOyromeil MpoJoKUTENbHOM KOHIEHTpAalluu BHUMAHUS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYYECHHBINA PE3yJIbTaT.

B ocnoBe wMmeroauku oOyueHuss anrebpe W HayajaM MaTeMaTU4YeCKOro aHaiMu3a JIeKUT
JeSITeTbHOCTHBIN MPUHIUT 00Y4EHUSI.

B crpykrype yuebHOro kypca «Anrebpa M Hayajla MaTEeMaTUYECKOI'O aHAJIM3a» BbIJEJICHBI
CIIEAYIOINE COAEPIKATEIBHO-METOINUECKNe TUHUH: «Yncina M BBIUUCIEeHU», «OYHKIUU U Tpadukmy,
«YpaBHEeHUS M HepaBeHCTBa», «Hauama maTemarmyeckoro anammuszay», «MHOXecTBa W JOruka». Bce
OCHOBHBIE COZEP)KATEIbHO-METOJMUECKUE JIMHUM HM3y4aroTCs Ha MPOTSDKEHUH JIBYX JIET OOydeHHUs Ha
YPOBHE CpeIHEro ooIero oopa3oBaHus, €CTECTBEHHO JOMOIHSAS APYr Apyra U MOCTENEHHO HACHIIASICh
HOBBIMH TeMaMU W pasaenamu. JlaHHBIH y4eOHBI Kypc SBISIETCS HMHTETPATHBHBIM, ITOCKOJBKY
o0benuHseT B cebe coJiepKaHHe HECKOIbKMX MaTeMaTH4YecKHX UCHMIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MAaTEMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB, MaTeMaTHUYecKas Jioruka u npyrue. [lo
Mepe TOro Kak oOydyaroIluecsi OBJaJeBaloT BCE Oojiee HMIMPOKMM MaTeMAaTHYECKUM ammapaTroM, y HUX
MIOCJIEIOBATENbHO (DOPMHUPYETCS M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI) MOJENb
peasbHOM CHUTYyallul, MPUMEHSATh 3HAHUS, MOJyYEHHbIE MPU M3y4eHHH y4yeOHOro Kypca, JUIsl peleHHs
CaMOCTOSITENTLHO CHOPMYITUPOBAHHON MaTEMAaTHIECKOH 3a/1a4H, a 3aTeM HHTEPIPETHPOBATH CBOW OTBET.

CopnepxaTenbHO-MeTOANYeCKass JHHUA «UMcaa M BBIUMCIEHUS» 3aBepuiaeT (HopMUpOBaHHE
HaBBIKOB HCITOJIb30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOe ObLIO HAYaTO HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus. Ha ypoBHe cpeaHero obuiero o0Opa3oBanusi 0co00e BHUMaHUE yaenseTcs: (GOpMUPOBAHHIO
HaBBIKOB PAIlMOHATBHBIX BBIYUCICHHH, BKIIOYAIOMUX B CE0sI HCIIOIB30BAaHUE PA3JIMYHBIX (HOPM 3amuCH
quciaa, yMEHHE JeNaTh NPUKHUJIKY, BBIIOJHATH NPHOIMKEHHBIE BBIUMCICHUS, OLIEHUBATh YHCIIOBbIE
BBIpOKEHUS, pabOTaTh C MaTEeMAaTHYECKHMH KOHCTAHTAaMH. 3HAKOMBIE OOYYaIOIIMMCS MHOXKECTBa
HATypalbHbIX, IEJbIX, pPALMOHAIBHBIX M JICHCTBUTENBHBIX YHCEN JIOMOJHAIOTCS MHOMXECTBOM
KOMIUIEKCHBIX YHCeNl. B KakIOoM #3 OJTHX MHOXECTB pPAacCMATPUBAIOTCS CBOWCTBEHHBIE €My
cneurduyeckre 3a1a4l U OINepaliu: JeJIeHUe Hallello, OIEPUPOBAHUE OCTATKaMH HAa MHOKECTBE LIEIBIX
qriced, 0coOble CBOWMCTBA PAIMOHANBHBIX M WPPAIMOHAIBHBIX YHCE, apu(METHUYECKUE OTepaliu, a
TaKXKe H3BJICUEHUE KOPHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucen. biaromaps
MIOCJIEIOBATEIFHOMY PACIIMPEHUIO KPYra HCIOJIB3YEMbIX YHCET W 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
OPUMEHEHUS JUI PeleHUs pa3InYHbIX 3a]a4 (POpMUpPYeTCs MIPEACTABICHHE O €IMHCTBE MaTEMATUKU KaK



HayKd ¥ e€ pOoJM B TMOCTPOCHHM MOJIENIEH pPeallbHOTO MHUpA, IIHPOKO HCIONIB3YIOTCS 0000IIeHNne |
KOHKPETH3aLusl.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEATM3YETCs Ha MPOTSHKEHUH BCEro OOyueHHs] Ha YpOBHE
CpeaHero oouero oopa3oBaHus, MOCKOJIbKY B KaKIAOM pasjene IIporpaMMel MpenycMOTPEHO pelleHue
COOTBETCTBYIOLIMX 33/1a4. B pe3ynbprare oOydaromiyecs OBIaACBAIOT PA3JIMYHBIMH METOJAMHU PElleHUs
pPALMOHATIBHBIX, HPPALMOHAIBHBIX, IOKA3aTENIbHBIX, JOrApUPMHUECKUX U TPUTOHOMETPUYECKHUX
YpaBHEHUH, HEPABEHCTB M CUCTEM, a TaKKe 3aJay, coAepkamux napamerpbl. [lomydeHHble ymeHuUs
IIMPOKO MCIIOJB3YIOTCA IIPU HUCCIEN0BAaHMM (YHKUMH C IOMOIIBIO IPOU3BOJHOW, NPH pelICHUH
NPUKIAJHBIX 337124 U 337a4 Ha HaXOXKJEeHHE HAaHOOJBIIMX M HAMMEHbIINX 3HaueHWd (yHkimu. JlaHHas
coJiepKarenbHas JIMHHUS BKJIIOYaeT B ce0s Takxke (OPMHPOBAHHWE YMEHUH BBIIOJHATH PacuéThl IO
dopmynam, npeoOpa3oBaHus PALMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHHM, a
TaKXKe BBIPAXKECHUH, cOAepKallMX cTeneHu u Jyorapudmel. braromaps m3ydeHuro anredpandeckoro
MaTepuanga IMPOUCXOAMUT JalbHEHIIee pa3BUTUE AITOPUTMUYECKOINO M aOCTPAKTHOTO MBILUICHUS
oOyyaromuxcsi, GOpMUPYIOTCSI HABBIKU JEIYKTUBHBIX PacCyXICHUH, paboThl C CHUMBOJIBHBIMU (popMamy,
IIPEJICTaBICHNs 3AKOHOMEPHOCTEN U 3aBUCHMOCTEN B BUJIE PAaBEHCTB U HEPABEHCTB. Aredpa npeagaraer
3¢ (deKTUBHBIE MHCTPYMEHTHI JUIsl PELICHUs NPAKTHUECKUX M €CTECTBEHHO-HAYYHBIX 3a/ad, HarJsgHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK s3bIKa HAYKH.

CopnepxaTtenbHo-MeToAnYecKast JIMHUSA «DyHKIMU U TpauKI» TECHO MEpeIuieTaeTcs ¢ APYruMHU
JUHUSAMH y4e€0HOro Kypca, MOCKOJbKY B KaKOM-TO CMBbICIE 3aJaéT IOCIEI0BaTEIbHOCTh H3YUYEHMUS
marepuana. V3ydeHue CTENEeHHOH, I0Ka3aTelbHOW, JOrapupMHUECKOM M TPUTOHOMETPUUECKUX
(GyHKIMH, UX CBOWCTB M rpad)MKOB, UCIONB30BaHNE (DYHKIMHA JUIS peMICHHs 3a/a4 U3 JPYTruX Y4eOHBIX
IIPEIMETOB U PEAIbHOM XU3HU TECHO CBS3aHO KaK C MAaT€MaTH4YE€CKUM aHaJIU30M, TaK U C PEIICHUEM
ypaBHeHHIA 1 HepaBeHCTB. [Ipu 3ToM OosbiIoe BHUMaHUE yrenseTcss GOpMUPOBAHUIO YMEHHS BBIPAKATh
dopMynaMu 3aBUCUMOCTH MEXAY Ppa3IUYHbIMU BEIMYMHAMHU, HCCIENOBAaTh IOJyYeHHbIE (DYHKIUH,
CTpouTh HX Tpaduku. MaTepuan 3TOH cCojepKaTelbHON JIMHUU HAIEJIeH Ha pa3BUTHEC YMCHHHA W
HaBBIKOB, II03BOJISIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXJIy BEJIMYMHAMH B DPa3IM4YHON  (opme:
AHAIUTUYECKOM, rpaduueckoi U ciioBecHOW. Ero uzyuenue cnocoOCTByeT pa3BUTHUIO aITOPUTMUYECKOIO
MBILIIEHHSI, CHOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETH3alM1, UCIIO0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHass auHMS «Hawanma MareMaTH4eckoro aHajau3a» IO03BOJISIET CYLIECTBEHHO
pacUIMpUTh KPYT KaK MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3a]1a4, JOCTYIHBIX 00y4JaroluMcs, TaK KaK y
HUX TOSBJISETCS BO3MOXHOCTb CTPOUTH TPapUKU CIOXKHBIX (PYHKIMH, ONpeAensiTh UX HauOoJbIINE U
HaVMEHBIIINE 3HaYEeHHUs, BRIYUCIATH IUIOMEAAN GUTyp U 0OBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas conep)KaTellbHAs JIMHMS — OTKPBIBAET HOBBIE BO3MOXXHOCTH — ITOCTPOEHUS
MaTE€MaTUYeCKUX MOJECIEH pEalbHbIX CHUTyaluHd, IO3BOJIAET HAxXOIWUTh HAWIyyllee peLICHUE B
OPUKIAJHBIX, B TOM YHCIE€ COLMAIbHO-3KOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTHYeCKOro aHalu3a CIOCOOCTBYET PAa3BUTHUIO a0CTPAKTHOrO, (OPMaTbHO-JIOIMYECKOIO U
KpEaTUBHOTO MBbIIIICHUS, (JOPMUPOBAHUIO YMEHHUI pacro3HaBaTh IMPOSIBICHUS 3aKOHOB MAaTEMaTHUKU B
HayKe, TEeXHUKe U HcKyccTBe. O0yyaromuecs: y3HatoT O BBLAAIOLIMXCS pe3yiIbTaTax, MOJyUYEeHHBIX B XOJ€
pPa3BUTHUS MaTEMaTHKU KaK HayKH, U 00 UX aBTOpax.

CopnepxaTenbHO-MeTOANYECKass JUHUA «MHOXECTBa M JIOTMKa» BKIIOYAaeT B ce0sl 3JIEMEHTHI
TEOPUM MHOXKECTB M  MaTEMaTU4YECKOM JIOTUKH. TeOpeTMKO-MHOXKECTBEHHBIE IIPEICTABIICHUS
IPOHM3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKU M NpeaaraloT Haubojee YHUBEpCalIbHBIM S3bIK,
O00BEAMHSIIONINIA BCE pa3/iesibl MaTEMATHKU U €€ MPUIIOKEHUH, OHU CBSI3bIBAIOT pa3Hble MaTeMaTUYECKHe
JUCLHUIUIMHBL U UX TPUIIOKEHHs B enuHoe 1enoe. [103ToMy BakHO J1aTh BO3MOXKHOCTb OOY4aroIIeMycCs
MIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTMKH W HCIOJIb30BaTh €ro Ui
BBIPQXEHUSI CBOMX MbICIEH. J[pyruM BaXkKHBIM IPU3HAKOM MAaTEMATHKH KaK HAayKW CIEIyeT NpU3HATh
CBOMCTBEHHYIO € CTpOTroCTh OOOCHOBAaHMH M CIIEJJOBaHHME OIpeNeIEHHBIM IpaBUiIaM MOCTPOEHUS
JI0Ka3aTelabCcTB. 3HAKOMCTBO C DJJIEMEHTaMH MAaTe€MaTH4YeCKOW JIOTUKM CHOCOOCTBYET pa3BUTHUIO
JIOTUYECKOT0 MBIIIIEHUST O00ydaroluxcs, IMO3BOJSET MM CTPOUTh CBOM pPAaCCYXJIEHHS Ha OCHOBE
JIOTMYECKUX TpaBuil, (GOPMHUPYET HABBIKM KPUTUUECKOTO MBIIUIECHUS.

B yueOHOM Kkypce «Aunrebpa u Hayaja MaTeMaTHYECKOTO aHAJINW3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTr0 MOJIEIMPOBAHMs, KOTOpble NPHU3BAaHBI CIOCOOCTBOBATH (DOPMUPOBAHHMIO HABBIKOB
MOCTPOEHHUS MOJIeNIel peabHbIX CUTYallNi, HCCIeT0BaHuUs ATUX MOJIETIEH C MOMOIIIBIO anmapaTa anreopbl
YU MaTEMaTUYECKOr0 aHajau3a, MHTEPIPETALUH IIOJIYyYEHHBIX pe3yNbTaToB. Takue 3ajaHus BILICTEHBI B
KK M3 pa3[esioB MPOrpamMMbl, MOCKOJIbKY BECh MaTepual yuyeOHOro Kypca IIMPOKO HCIOIb3YeTcs



JUI peIleHUs] TPUKIAAHBIX 3anad. [Ipu peleHun peanbHBIX NPAaKTUYECKUX 3aqad oOydaroliuecs
pa3BUBAIOT HAOIIONATETBHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTParupoBaThCs, UCIOIB30BAThH
aHaJIOTHI0, 0000IIaTh M KOHKPETU3UpPOBaTh mpobiieMy. JleaTenbHOCTh MO0 (OPMHUPOBAHUIO HABBIKOB
pelIeHns MPUKIAAHBIX 3a/1a4 OPTaHU3yeTCsl B MPOLIecce U3YyUECHUS BCEX TeM y4eOHOTO Kypca «Ainredpa u
Hayaja MaTeMaTHYECKOTO aHAIIU3a.

Ha wm3yuyenne yueOHOro kypca «Anredpa ¥ Hadasa MaTeMaTHYECKOTO aHAIN3a» OTBOIUTCS 272
yaca: B 10 kitacce — 136 uacoB (4 yaca B Henento), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KUIIACC

Yuciia 1 BLIYUCICHUA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs IPUKIIAIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JleiicTBuTenbHbIe YKcna. PalmoHambHBICE M WppallMOHAIBHBIC YHcla. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAylb AEUCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenp ¢ nenbM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxosimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaTbHON CTEIIEHH U €r0 CBOICTBA.

CreneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JICHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm uncna. CoiicTa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOI0 apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUsI M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIEC ypaBHEHUS U ypaBHEHM-CIIeACTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHUs LIEIbIX U IPOOHO-pAllMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensiMu kodddunnentamu. Teopema Buera.

[TpeoOpa3zoBaHus YMCIOBBIX BBIPAXKEHUN, COEPKAIINX CTENIEHU U KOPHU.

HppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABI PELICHMsS  HPPALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUIA.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHUS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHUMH. MaTpuia CUCTEMBI JIMHEWHBIX YpPaBHEHUM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS AJI PELICHHUs CUCTEMBI TUHEHHBIX YpaBHEHUN. Pemenue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpoeHHON
MOJIEIIN C TOMOILBIO MaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTH4eCKUX MOJENEN peaJbHOM CUTyallMH C IOMOIIBK) YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPAaBEHCTB K DPEIICHUI0 MAaTeMaTHYeCKMX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKu U peanbHON )KU3HHU.

DOyHKUUH U rpaduku

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢ynkuuit. ['paduk pynkunn. JnemeHTapHbIe Ipeodpa3zoBaHus TpaguKoB (yHKIMHA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTossHCTBa. YETHble u Heu€THble ¢yHKuuu. Ilepmommueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKUMU. MakcuMyMbl 1 MUHUMYMBI QyHKIMU. Hanbombiiee u HauMeHblIee
3Ha4YeHUs (PYHKIIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTH4Has U APOOHO-TMHENWHAs GYyHKIIUN. DJIEeMEHTapHOE UCCIEA0OBaHUE U
MOCTPOCHHE UX I'PaPHKOB.



CrenenHass (pyHKIMS C HaTypaJbHBIM M LI€JBbIM Toka3areneM. EE cBoiicTBa M rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIMM OOpATHOW CTETNEHH C HATypaJbHBIM
MOKa3aTeJIeM.

[TokazaTenpHas u JorapupmMuyueckas GyHKIIMU, X CBOWCTBA U Tpaduku. VMcnons3oBaHue
rpadukoB QYHKIMIA JUTsS pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHICJIIOBOTO apTyMEHTA.

OyHKIMOHATIbHBIE 3aBUCMOCTH B pEaIbHBIX MpOIleccax U SBICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IIOCIEA0BATENLHOCTENR. MeToI MaTeEMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBLHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTUYeCKOro aHalin3a Kak aHajn3a 0ECKOHEUHO MaJlbIX.

Apudmernueckass U reoMerpuueckas —mnporpeccuu. beckoHeuHo — yObIBarolas
reomerpuueckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIICH T€OMETPHUECKON MPOTPECCHH.
JIuHeHbII M AKCHOHEHUUAIbHBIM pocT. Yumcino e. DopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBaHue NpoOrpeccuu it pelieHus: pealibHbIX 3aj1a4 MPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHkuMM u uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTH TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeTo] MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[TepBast 1 BTOpas npousBoaHbie QyHKIMU. OnpenesieHne, TeOMeTpUISCKUN U (pU3MIecKuid
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QpyHKIMH.

[IpousBoaHbie emMeHTapHbIX GyHKUIMMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINU QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBAaMU U MX CBOMCTBa. Jnarpammel Diliepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONUCAHUS PEabHBIX MPOIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Ompenenenne,  Teopema, CBOHMCTBO  MaTEeMaTHYECKOro  OOBEKTa,  CJIC/ACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w T1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubOonbIMi o6mui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJIIO, anropuT™Ma EBKIIMIa 1S perieH st 3a/1a4 B IEJIbIX YHCIIaX.

KommiekcHsle uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPal ¢ KOMIUIEKCHBIME YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockocTu. @opmyrna Myaspa. Kopau n-oit crenenu u3
KOMIUIEKCHOTO 4wciia. [IpuMEHeHHe KOMIUIGKCHBIX YHCEN IS pelIeHUs (QU3HYSCKUX |
TEOMETPHUECKUX 3a]1au.

YpaBHeHUsI 1 HEPABEHCTBA

CucreMa u COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHHH C IOMOIIBI0 TPUTOHOMETPUYECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpuiIecKiX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITIOHATHHBIX HEPABEHCTR.

OcHOBHBIE ~ METOABl  PEIIEHUST CHCTEeM W  COBOKYIMHOCTEH  palliOHalIbHbIX,
UPPAIMOHATLHBIX, ITOKA3aTeIBHBIX U JIOTAPHU(PMUICSCKHX YPaBHECHUH.

YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITApaMETPaMHU.



IIpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMaTHMUYECKUX 3ajad U
3ajjad U3 pa3iIM4yHBIX 00JacTed HayKM M PpEaJbHOM JKWU3HU, HMHTEpHIpeTalus IOJIy4eHHbIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHKuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeToabl
pelIeHus 3a1ay C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIMN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MTPOU3BOIHOM K UCCIEAOBAHHUIO (DYHKIIUNA HA MOHOTOHHOCTD M 3KCTPEMYMBI.
Haxoxxnenne HauOoJIbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM A HAXOXKACHMS HAWIY4IIEro PpEUIeHHs B IPHUKIaJHBIX
3ajjayax, AJs ONpENeNeHHs] CKOPOCTH M YCKOpPEHMs Ipolecca, 3aAaHHOro (opMyiaoid win
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IHepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTErpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitbauma.

[IpumeHeHue wuHTErpana Juid HaXOXKJIEHHs IUIOMIAAeH IIIOCKUX ¢Uryp M 00bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHueckoe MOJIEIMPOBAHUE
peanbHBIX IIPOLIECCOB c IIOMOILIBIO I depeHInaIbHbIX YPaBHEHUH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBCHHOT'O 4JICHAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTEMAaTHYECKHX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHUI, MpOIenyp TpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON WICHTUYHOCTH, YBAXKEHUS K MPOIJIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJbI, HUCIOJb30BAHUE 3THUX JOCTUKEHUU B
JIPYTHX HayKax, TEXHOJIOTUAX, cepax SKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHMS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSTENIBHOCThIO YUYEHOTO, OCO3HAHWE JMYHOIO BKJaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTUYECKOT0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMUYHUBOCTb K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e30macHOro o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, pErylsapHas (u3nueckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE TP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM JIEATETbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTU TPYIOTIO0US, HHTEPEC K Pa3NUIHBIM cepam
npohecCHOHANBHOM AEeSITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHUIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HANlPaBJICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYpbl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSHWE MPHUPOTHOM U COIMATIBHON Cpebl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelieHus 3a7ad B 00JIaCTU OKpYXKAloleh cpejibl, TNIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MAaTEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOi KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBIISITh IPOEKTHYIO U MCCIIEI0OBATENBCKYIO AEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.

METANPEAMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jloruyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBbIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 0000IIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa30BBIBATh CYXKIEHUS: YTBEpPAUTEIbHbIE U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (axTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPKICHUSX, TMpe/iaraTh KPUTCPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKM, JCIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKIACHUM (MIpsSIMbIE U
OT TMPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMI0, MPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamOoOJIee TMOAXOIAIIUN C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue AeiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (DUKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaThH HCKOMOE W JaHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSAMH, ITPOIIECCAMHU;

CaMOCTOSITENbHO (OPMYIUPOBATH 000OIIEHUSI U BBIBOJBI MO PE3yNibTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHMUS, OLICHUBAThH JJOCTOBEPHOCTH MOJTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX IJI OTBETA Ha BOMPOC U IS
pelieHus 3a/1a4u;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3UYHBIX THUIOB, AaHAJIU3UPOBAThH,
CHUCTEMAaTHU3UPOBaTh U HWHTEPHPETUPOBATH HMHPOPMAIMIO PA3IMYHBIX BHJIOB U  (Qopm
MPEICTABICHHUS;

CTPYKTYpUpOBaTh  WHGOpMAIMIO, TPEACTABISATH €€ B pa3IMUHBIX  (QopMax,
WLTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HAAEKHOCTh MHPOPMAIMM TI0 CAMOCTOSTENTFHO  CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTuBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01enue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSMHU W IENISMU
06HleHI/I$I, SCHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHBIX U IINUCBMCHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUS 110 XOJy pEHIeHUs 3aJayd, KOMMEHTUPOBAaTh MOJYy4YE€HHBIN
pe3ynbTarT;

B XOJIe OOCYXKICHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOIEMBI,
pemaeMoﬁ 3aJa4Mi, BBICKA3bIBATh HWJCH, HAILICJICHHBIC Ha ITOMCK peHIeHI/Iﬂ, COITOCTABJIATE CBOU
CYXKICHHS C CY)KIEHUSMHU JIPYTHX YYaCTHUKOB JMajora, OOHapyKHBaTh Pa3iHude U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATh Pa3HOTIACHs, CBOM BO3PAKEHUS;



MNpCACTaBJIATL PC3YJIbTAThl PCHICHUA 3aJd4d, SKCIICPUMCHTA, UCCICAOBAHUA, IPOCKTA,
CaMOCTOSITENIbHO ~ BBIOMpaTh (oOpMaT BBICTYIUICHHS C y4ETOM 3amad Ipe3CHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABJIATH IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmIeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBIN HHTELICKT:

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
U MBICIUTENIBHBIX IIPOLIECCOB, HX Ppe3yJbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHns MaTeMaTUIeCKOM 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBAaTh COOTBETCTBHE pe3ysbTaTa LEIM M YCIOBHUSIM, OOBSCHATH IPUYUHBI
JOCTMDKEHUSI WM HEJOCTHXKEHHsI pe3ysbTaToOB JEsATEIbHOCTH, HAaXOAWTh OLIMOKY, JaBaThb
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOTHI IpU
peleHUH y4eOHBIX 3a/ay, IPUHUMATh IeJIb COBMECTHOM JEsATEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOH pabOTHI, paclpeneisiTb BHIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
IpoIece U pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXIeHHs, 0OMEH MHEHUH, «MO3TOBBIC
HITYpPMBI» U HHBIE), BBINOJHATH CBOIO 4YacTb pPabOThl U KOOPAWHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4JICHAMH KOMAaHJbl, OLIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce oOyd4aroIIMiCs MOJYYUT CIEAYIOIIHE NpeIMETHbIE
pe3yNbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AinreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO ONEPUPOBATH MOHATUAMU: PALMOHAIBHOE YHCII0, OECKOHEUHas! MepUOIUecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHUCIIO, MHOJKECTBA PAIlMOHAJBHBIX U JIEHCTBUTEIBHBIX
4KCell, MOAYJIb IEHCTBUTENBHOIO YHCIIA;

IPUMEHSTH IpOOH U MPOLEHTHI AJIsl PEIIEHUs IPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUH U pEAIbHOMN KU3HU;

NPUMEHSTh NPUONKEHHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yJipTaTa BBIYUCIICHUH;

CBOOOZHO ONEpUPOBATH IOHATHEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0Jb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YMCEN JUIs pelIeHHs NMPaKTUYeCKUX 3a1ad U
MIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOM CTENEeHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOJTHO OMEpUpPOBaTh MOHATUSAMH: JIOTapu(M dYHcIa, OECATUYHBIE M HaTypajbHbIE
norapudmsr;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCHHYC ¥ ApKTaHI'€HC YUCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA:



CBOOOJHO  ONEpUPOBaTH  MOHATUSAMHU:  TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCHJIbHBIE YPABHEHUS U YpPaBHEHHI-CIIEICTBHS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHATHh pa3IMYHbIE METOJbl PELICHHS pPAalMOHAIBHBIX U APOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I MHTEPBAJIOB JJIsl PEILICHHS] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOYICH OT OJHOW IMEPEeMEHHOH, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenus 3anay;

CBOOOJHO ~ONEpUpOBaTh IMOHATHSMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpuLa,
ONpeAeNUTENb MaTpUllbl 2 X 2 W €ro IreOMETPUYECKUH CMBICH, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Jyuisd BBIYUCIEHUS €r0 3HAY€HUs], IPUMEHSATh ONPEASIUTENN Ul PEeLeHUs
CHCTEMBl JHMHEWHBIX YpaBHEHHI, MOJEIMPOBATh pEalIbHbIe CUTYallMd C TIOMOIIBIO CHCTEMBI
JUHEWHBIX YpaBHEHWH, UCCIelI0BaTh IOCTPOEHHbIE MOJAEIM C IIOMOIIBIO MaTpull H
OIpeAeUTENEH, UHTEPIIPETUPOBATD ITOYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S IPe0Opa30BaHUs BIPAKEHUI;

BBIMIOJIHATh ~ MIPEOOpPa30BaHUSI  YHMCIOBBIX  BBIPDOKCHHH, COAEP)KAIIMX  CTENEHH C
paLMOHATILHBIM I10Ka3aTelleM;

UCTIOJIBb30BaTh  CBOWMCTBA JIOTapu(MOB uIs  MpeoOpazoBaHHs  JIOTapU(PMUIECKUX
BBIPXKEHUI;

CBOOOJTHO  OIEPHUPOBATH  MOHATHAMHU:  HMPpPAlUOHAIbHBIC,  TIOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA;

CBOOOJTHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MOJICNIUPOBAaTh peabHblE CUTyallUM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 33JayM, HCCIEI0BaThb IIOCTPOEHHBIE MOJEIU C
UCIIO0JIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO ONEpUpPOBaTh MOHATUAMU: (PYHKIMS, CHOCOOBI 3aJaHus (YHKLUHU, B3aUMHO
oOpaTHble (QYHKIMM, KOMHO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBINOJHSITH AJIE€MEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHI;

CBOOOJHO ONEpUPOBATH MOHATHUSAMHU: O00JacTb ONpPENENICHHUsT M MHOXKECTBO 3HAuYEHUM
GbyHKUIUU, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: YETHBIE W HEUETHBIC (DYHKIUH, TEPUOTUICCKUE
(GyHKLIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl UM MHUHUMYMBI (YHKIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OMNEpPHUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJIbHBIM U LEJIBIM
nokasaresneM, rpaQuk CTEeNeHHOW (YHKIMHM C HaTypalbHbIM U ILIEJBIM IOKa3aTeleM, rpadux
KOpHs N-0¥ CTeNeH! KaK QYHKIIMU 0OpaTHOI CTENEHM ¢ HaTypaJIbHbIM MTOKa3aTesIeM;

OTIEpPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-THHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(pUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: ITOKa3aTellbHas W JorapupMuuecKas yHKIUH, UX
CBO¥CTBA U IrpadMKH, UCIIOIH30BaTh UX IpadUKH JUIsl peIICHHs YPaBHEHMIA;

CBOOOZHO ONEpUpPOBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTh, ONpEIEIIeHHE
TPUTOHOMETPUUYECKUX (PYHKLIUI YMUCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMN A7 HUCCIeNOBAaHUS IPOLIECCOB U 3aBUCUMOCTEN Mpu
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB M pealbHOW KHU3HM, BbIpaXaTh (opMyIaMu
3aBHCUMOCTH MEXy BeTHUYNHAMH,

Hauana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO OINEpUpPOBaTh MOHATUSAMU: apudmeTnyeckas U reoMeTpHuecKas Iporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FeOMETPUYECKasi MPOTPECCHsl, TUHEHHBIN U KCIIOHEHIIMAIbHBIA POCT,
(dbopMyIa CI0XKHBIX MPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;



MCII0JIb30BaTh IPOIPECCUU JJISl PELIEHMs] peallbHbIX 3a/1a4 MPUKIIATHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh  MNOHATHSAMM:  IOCJIEAOBAaTENBHOCTh, CHOCOOBI  3a/JaHUs
II0CJIE0BATENBHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMATHYECKOT0 aHaIM3a KaK aHalIn3a OECKOHEUYHO MaJlbIX;

CBOOOJTHO ONEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduxa
(GYHKIIMH, aCUMIITOTHI Tpadrka QyHKIUH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIHMS, HENpepbIBHAash Ha OTPE3Ke, NMPUMEHATH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJHO ONEpUPOBATh TMOHATUSMHU: TIepBas W BTOpas NPOU3BOJAHBIE (YHKIIUH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUNCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEIECHMS, YAaCTHOTO M KOMIIO3MLIMU JBYX
(GyHKLUH, 3HaTh IPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIUII;

UCIIOJIb30BaTh T€OMETPUYECKHUNA U (PU3UUECKUI CMBICI POU3BOIHOM IS peLICHHS 3a/1au.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHO)KECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCaHUs PeabHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEepUpPOBaTh MOHATHAMM: OIpEIeNIeHHe, TeopeMa, YpaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OObEKTa, JI0Ka3aTeIbCTBO, PABHOCWIBHBIE ypaBHEHUS U
HEPaBEHCTBA.

K xonny oOyuenus B 11 kiacce oOyyaroluiicsi MOMYYMUT CIEAYIOIIME IpPEIMETHbIE
pe3yibTaThl 1O OTJEJIBHBIM TeMaM pabodeil mporpaMmsel yueOHOro Kypca «Anrebpa ¥ Hauyana
MaTEeMaTHUYECKOI0 aHaJIu3a:

Yuciia ¥ BbIYUCICHUSA:

CBOOOZHO OINEpPUPOBaTH MOHATUSMHU: HATypaJbHOE U I€JI0€ YHUCIO0, MHOKECTBa
HaTypaJbHbIX U LIEJBIX YHCEJI, UCIO0Ib30BATh NMPU3HAKH AeauMocTH nenbix uyucen, HO u HOK
HaTypaJIbHbIX YHMCEN JJIs PEeLIeHUs 3a1a4, IPUMEHATh AIroput™M EBkina;

CBOOOJIHO OIEpUPOBATh MOHATHEM OCTaTKa M0 MOJYJIIO0, 3alIUChIBATh HATYpajbHbIE YUCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO ONEpUpPOBaTh MOHATHSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
YHCcell, MPeICTaBIsATh KOMIUIEKCHbIE YHCIia B alreOpanuyeckoil U TpUroHOMeTpuueckoil ¢opme,
BBINOJIHATH apU(PMETHYECKHE OTIEPALIUU C HUMH U N300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJTHO ~ OINEpUpPOBaTH  MOHATUAMHU:  HMppallMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMHuyUecKre HEPaBEHCTBA, HAXOAUTh UX PEILICHUS C TOMOIIbIO PABHOCHIIBHBIX MTEPEXOJI0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelieHNH TPUTOHOMETPUUYECKOT'O YPaBHEHNUS;

CBOOOJHO OMNEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0X01uMble (OPMYIIBI JUTSl PELLICHHUsSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH MOHATHAMH: CUCTEMAa U COBOKYIMHOCTh YpaBHEHUI U HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEJICTBHS, HAXOAUTh PEUICHHSI CUCTEMBI U COBOKYITHOCTEN
palMOHANILHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPABEHCTB;

pemarh panuoOHaNbHBIE, HPpPALMOHAIbHbBIE, [OKa3aTeJbHbIe, JIOTapUPMHUUECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOYJIN U TTapaMETPhI;

MPUMEHSTH TpadudecKre METObI ISl pellIeHUs] YPaBHEHUI 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C mapaMeTpaMu;

MOJIEJIMPOBaTh peajbHbIE CHUTYallMd Ha $3bIKE anreOpbl, COCTABJIATH BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M MX CHCTEMbI II0 YCJIOBHMIO 33Jaud, MCCIEN0BAaTh IOCTPOEHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUH U TPaQUKH:

CTPOUTH Irpa@UKy KOMMO3UIMHU (YHKIUN C IMOMOIIBIO AJIEMEHTApHOIO MCCIEIOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,



CTPOUTH TEOMETpUYECKHe O00pa3bl YpaBHEHHUH W HEPABEHCTB HA KOOPAWHATHOMN
IUTOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATh QYHKIUY [T MOJICIMPOBAHUS M NCCIIEOBAHHS PEATBHBIX MTPOIIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

UCIIONIb30BAaTh TPOU3BOMHYIO ISl HMCCIEAOBaHMSA (QYHKIUM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJUTh HaNOOJIbIIICE U HAUMEHBIIIeE 3HaYeHUS (DYHKIIMN HENPEPHIBHOW HA OTPE3KE;

UCTIOJIb30BaTh MPOU3BOIHYIO JJISi HAXOXIECHUS HAMIYYIIEro PEIIeHUs B MPUKIATHBIX, B
TOM YHCIIE COLMAIBHO-DKOHOMHUYECKHX, 3a7adax, Ul ONpPEAEICHUS CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1laHHOTr0 (OPMYIIOi Uil rpadUuKoMm;

CBOOO/IHO OIIEPHPOBATh MOHATHAMU: IEPBOOOPA3Has, ONPEEIEHHBIA HHTErpall, HAXOANUTh
NepBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMHA M BBIYMCIATH UHTErpan mno ¢opmyne Hprorona-
Jlelbuuna;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYP U 00BEMBI TEJ ¢ IOMOIIBIO HHTETpaa;

UMETh TPEJCTaBICHHE O MAaTeMaTHYeCKOM MOJECIUPOBAHUHM HAa IMPHMEPE COCTABICHHS
muddepeHIMATbHBIX YPaBHEHHUI,

peuiaTh NpUKIaIHbIC 3aa4l, B TOM YUCIE COIMAIbHO-IKOHOMUYECKOTO U (PU3UUECKOTO
XapakTepa, CpeICTBAMHI MAaTeMaTHIECKOTO aHaIH3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
Ne
Hassanue Komnnuec Pe3ynbTaThl AeSTEILHOCTH OuieHOYHBIE TPOLETYPBI
I [pazzena TBO OcHOBHOE coJiepxKaHue
[ |(temsbr) YacoB
|
1 MHOk€ecTBO, OniepalK HAJl OO0yuaromuiicss Hay4YuTCs Kontponbnas padota Nel o
24 MHO>KECTBAMU U X CBOMCTBA. HCII0JIb30BATh TEOPETHKO- TeEME
Juarpammsl Diiniepa — Benna. MHOECTBEHHBIN anmnapar J1js Kon npoBepsiemoro pesyibraTta:
[IpuMeHeHne TeopeTHKO- OTMCaHUs X0J1a PEIICHUS 1.1;1.2;1.3;5.1,5.2
MHOECTBEHHOTO arapara MaTeMaTUYECKHUX 3a/1a4, a TAKKE
JUIS pellieHus 3a1au. peaJIbHBIX MIPOLIECCOB U SBJIECHUM.
PaunonaneHble yncna. HayuwuTtcs onepupoBaTh
OOBIKHOBEHHBIE MOHATUSIMU: PAllMOHAJIBHOE YUCIIO,
JeCSITUUHBIE TpOOH, OeckoHeYHasl mepuoIndecKas
MHoxecTBO IIPOLIEHTHI, OECKOHEYHbIE JpoOb, MPOLIEHTHI;
NEVCTBUTENBHBIX NepUOINYECKUe IPOOH. UPPAaLMOHAIIBHOE U IEHCTBUTEIIBHOE
yucesn. MHOTO4JIEHBI. [Tpumenenue npobeii u YUCII0; MOAYJIb IEUCTBUTEIILHOTO
PanmonaneHble IIPOLIEHTOB ISl PELICHHUS 4HCJIa; CMOYKET UCIIOIb30BaTh 3TU
ypaBHEHHUSI U MIPUKJIAIHBIX 3a7ay. MOHSTHS TIPU MPOBEACHUN
HEPAaBEHCTBA. JlefiCTBUTENBHBIE YHCIIA. pacCcyXIeHUH U JOKa3aTeIbCTB,
CrcTeMbl TUHEHHBIX PanmonaneHeie u MPUMEHSTH IPOOH U MPOLEHTHI IS
YpaBHEHUH UppalMOHAIILHBIE YHCIIA. pelIeHNs IPUKIAIHBIX 3a7a4 U3
Apudmerrueckue onepanuu Pa3JIMYHBIX OTpacied 3HAaHUU U
C IEUCTBUTEIbHBIMU peanbHOM )u3HU. O0ydaronmiics
yuciaMu. Moaynb CMOYKET UCTI0Ib30BaTh
JEMCTBUTEIBLHOTO YHCIIa U €T0 NpUOIMKEHHbIE BEIYUCIICHUS,
cBoiictBa. [TpubnmxeHHbIe MpaBWJIa OKPYTJIEHUS, IPUKUJIKY U
BBIUHCIIEHMS], TPaBUIIA OLIEHKY pe3yJbTaTa BHIYMCICHUN.
OKpYTJIEHUS, IPUKUJIKA U
OLIEHKa pe3yJibTaTa
BBIYMCIICHUN YHCIA.
2 OYHKLHY 1 OYHKLHSL, CLIOCOOBI 3aJaHUs OOGyuaromuiicss Hay4uTCs KonTponbsHasa padora Ne2 o
rpaduku. 12 ¢bynkuu. BzauMmuo oOpaTHbIe On€pUpPOBATH NOHATHAMU. TEMC
Cremennas dyHkuu. Komnosuuus Gyakuunit, | OYHKIHS, CIOCOOBI 3a1aHus Kox nposepsiemoro pesyibTara:




GyHKIUS C LETBIM
MIOKa3aTeleM.

I'padux pyHKIMHU. DIEeMEHTapHbIE
npeoOpazoBanus rpaduKoB
¢dbysakuii. O6nacTe onpeaeneHus u
MHO>KECTBO 3HAUCHUN (QYHKIUU.
Hymu ¢pyakmuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YeTHbIE U
HeYeTHbIE (DYHKIIHH.
[lepuoanueckue GyHKIUU.
[TIpoMexKyTKM MOHOTOHHOCTH
¢byHkuu. MakcuMyMbl U
MUHUMYMBI pyHKIU. HanbGomnpiiee
Y HauMEHbIIIee 3HaueHue (PyHKIINH
Ha IIpoMexyTKe. JInnennas,
KBaJipaTHU4Has U APOOHO- TUHEHHAS
GbyHKIHU. DIIeMEHTapHOe
UCCIIeIOBaHKE ¥ IOCTPOCHUE
rpadukoB 3tux GpyHKuuid. CTerneHs
C IIeJIbIM TMOoKa3aTeneM. bunom
Hrrorona. Crenennas GyHKIIUA C
HaTYpaJbHBIM U LEJIbIM
nokasaresnem. Ee cBolicTBa n

rpaduk

(GyHKIMHU; B3aMHO OOpaTHbIE
(GyHKIIUHM, KOMITO3ULIUS
¢bynkuui, rpaduk GyHxIH,
o0JacTh onpeaesieHus 1
MHOYKECTBO 3HAUEHUH (PYHKIIUH,
HyNIU QYHKIIUHU, IPOMEKYTKH
3HAKOIIOCTOSHCTBA; IMHEHHA,
KBaJipaTH4Hasi, 1poOHO-
JIMHENHAs U CTEIICHHAs
¢GbyHKIUU. BRIMoOnHATH
AJIEMEHTapHBIE TPEOOPaA30BAHUS
rpaduxoB Qpynkuuii. byner
3HATh U YMETH JIOKA3bIBATh
YETHOCTh WJIM HEYETHOCTh
(GyHKINH, TIEPHOAUMIHOCTD
(GyHKIIUHU, HAXOIUTh
MPOMEKYTKH MOHOTOHHOCTH
(GyHKIIUN, MAKCUMYMBI U
MUHUMYMBI ()YHKITHH,
HauOoJIblIIee U HAUMEHbIIIEe
3HaYeHUe PYHKIMU Ha
npomexyTke. Hayunurcs
($hopMynupoBaTh U
WTIOCTPUPOBATh rpaduiecku
CBOMCTBA JIUHCHHOM,
KBaJIpaTU4HOM, 1pOoOHO-
JIMHEWHOM U CTENIEHHOU
¢bynkuuit. Berpaxartsb
(hopmynaMu 3aBUCUMOCTH MEXKITY
BeIMYMHAMU. byner 3Hath
ONPECIICHUE U CBOMCTBA
CTETIEHH C LIETBIM
MTOKA3aTeINIEeM; IO IX OISTIIYIO
(bopMy 3anucH JeCTBUTENBHBIX
YyCeN sl pelIeHUs
MPAKTUYECKHX 3aJ1a4 U
MIpe/ICTaBJICHMS] TaHHBIX

3.1:3.2:3.3:3.4:1.4




Apudmernueckuil KOpeHb

OOyuaronuiicss Hay4uTcs

Konrponsnas padora Ne3mo

15 HaTypaJbHOM CTENEHU U €ro (bopMyIMpOBaTh, 3aMCHIBATH B TeMe
cBoiicTBa. [IpeobpazoBanus CHUMBOJIMYECKOH opme U Kox mpoBepsiemoro pe3ysbrara:
YHCIIOBBIX BBIPAKEHHH, UCIOJIb30BATh CBOMCTBA KOPHs N-0if
. COJIepPIKALINX CTETIEHN M KOPHHU. CTENEHHU Ul IPeoOpa30BaHUs
Apudmernueckuit Aeprartt p FWL TIPEOOD
<ODEIE N-0i HppaunoHanbHble ypaBHEHUS. BbIpakeHuil. Hayunrcs HaxoauTh
CTEI:)neHH OCHOBHBIE METO/IbI PEILICHUS peLeHHs HPPALIIOHAIBHBIX
: MPPALMOHAIIBHBIX YPABHEHUM. ABHEHU C IIOMOIIBIO
HppaunonaibHbie ppatt P yp "
ABHCHIS PaBHOCHIIBHBIE TIEPEXO/IBI B PaBHOCHIIBHBIX TIEPEXO0JI0B UIH
P peLIeHUH UppalMOHATIbHBIX OCYILECTBJISAS IPOBEPKY KOPHEH.
ypaBHeHwmii. CBoiicTBa U rpaduk Crpouts rpaduk GyHKIUN KOPHS
KOpHs N-0ii CTeneHu Kak PyHKIMKM | N-Oi cTeneHu Kak oOpaTHOM Juis
00paTHOMU CTETEeHH C (YHKINU CTETIEHH C HATypaIbHBIM
HaTypaJbHBIM [1OKA3aTENIEM 1oKa3aTeaeM
OO6yuaromuiicss Hay4YuTCs Kontponbnas padota No4
10 OpPMYJIMPOBATH OIpeieIeHNe Kox mpoBepsiemoro pe3ysbrara:
CreneHb ¢ paloHaJIbHBIM (popmyup pea AL TIPOBEP pe3y
. CTETICHH C PALMOHAIBHBIM
[I0KAa3aTeJIeM U €€ CBOWCTBA.
nokasaresuemM. BeinosiHaTh
IToka3zarenbHast GyHKLUS, €€
. npeoOpa3oBaHMs YUCITOBBIX
[TokazarenpHas CBOMCTBa U rpaduK. .
BBIPQ)XEHUI, CoJIepKallluX CTEIIEeHN
byHKIHUS. Hcnonb3oBanue rpaduka
C pallMOHAJIbHBIM TTOKa3aTeJeM.
ITokaszaTenbHble GYHKIUM 1715 peLIeHUst
. Hcnonb30Bath 1U(POBBIE pecypChl
ypaBHEHHUS ypaBHeHMi. [loka3arenbHble
JUISL IOCTPOEHUS rpaduka
ypaBHeHHsI. OCHOBHBIE METO/IbI .
MoKa3aTeIbHON (QYHKLIUHU U
peleHus MoKa3aTelbHbIX o
o n3ydeHus ee cBoMcTB. Haxoauthb
ypaBHEHUI
peleHus MOKa3aTeIbHbIX
YpaBHEHUI
Jlorapugm umncna. CBoiicTBa OOyuaromuiics Hay4uTcs 1aBaTh KonrtponsHast pabora Ne5 o
18 norapudma. JlecsTuuHbie U orpeziesieHue Jiorapudma uucia; TeMe
HaTypaJbHbIE JOrapU(PMBI. JECATUYHOTO U HATYPaJIbHOTO Kox mpoBepsiemoro pe3ysbTara:
Jlorapupmuueckas [IpeoOpazoBanme BBIpaKEHUH, norapudma. Mcmoas3oBarh
byHKIHS. COJIepIKALINX JIOTapU(MBI. CBOMCTBa JIorapu(MOB JIs
Jlorapudmuueckue Jlorapudmuueckas pyHkus, ee peoOpa3oBaHus
ypaBHEHHUS CBOWCTBA U IpaduK. Jorapu(pMUYECKUX BBIPAKEHUH.

Hcnonp3oBanue rpaduka GyHKIuu
JUISl pELLICHUs] YPABHEHU.
Jlorapudmuueckue ypaBHeHUSI.

Crtpowuts rpadux
norapupMUIecKor QyHKIINHN KaKk
00paTHO# K TTOKa3aTeIbHON 1




OCHOBHBIE METO/IbI pELICHUS
Jorapu(pMUUECKUX YpaBHEHHH.
PaBHOCHIIBHBIE TIEPEXO/BI B
pelIeHuu JorapupMUIECKuX
ypaBHEHUI

HCIOJI30BATh CBOMCTBA
sorapuMudeckoi PyHKITUN AJIs
pewenus 3anad. Haxonute
pelieHus JorapupMuuecKux
YPaBHEHUH C IIOMOILBIO
PaBHOCUJIBHBIX [1EPEXO0I0B WIH
OCYILIECTBJISISA IPOBEPKY KOPHEN

OOyuaronuiicss HAy9uTCs 1aBaTh

Konrponsnas pabora Ne6

22 CuHyc, KOCUHYC, TAHT'€HC U OIIpeJIeJIEHUs CUHYCa, KOCUHYCA, Kon nposepsiemoro pe3ynbraTa:
KOTAHI'€HC YHCIOBOIO apryMeHTa. TaHIe€HCa U KOTaHIeHCca
APKCHHYC, apKKOCUHYC ¥ apKTaHT€HC| YHCIOBOTO apryMEHTa; a TaKkkKe
YHCIOBOrO apryMeHTa. apKcHHyca, apKKOCUHYCa U
TPHIOHOMETPHYECK TpuroHoMeTpruyecKas OKpyKHOCTb, apkraHresca yucia.llpumensats
B — OIpe/e/ICHHE TPUTOHOMETPHHECKHX OCHOBHBIE TPUTOHOMETPUUYECKHE
ypaBHeHus (yHKIIMI YMCIOBOTO apryMEHTa. (bopMmyIIBI 1151 TpeoOpa3oBaHUS
(OCHOBHBIE TPUTOHOMETPUYECKHE TPUTOHOMETPUUYECKUX
dbopmyiel. [IpeoOpazoBanme BbIpakeHHil. [I[puMeHsTh
TPUTOHOMETPUUYECKHX BbIPA)KEHUH. (opMyJIbI TPUTOHOMETPUH JUIS
Pemenne TPUTOHOMCTPHYCCKUX pEeIICHNA OCHOBHBLIX THIIOB
YpaBHEHUI TPUTOHOMETPUUYECKUX
YpaBHEHUI
[TocnenoBarenbHOCTH, CLIOCOOBI OOyyaromuiics Hay4YuTCs KonTponbhas padota Ne7 o teme
10 3aJJaHMsl [TOCIIeI0BaTEIbHOCTEH. OIIepUPOBATH MOHATHIMU: Kox mpoBepsiemoro pe3ysbTara:
Merto MaTeMaTUYECKON MHIYKIIUU.| IOCIIE0BATEIbHOCTD, CIOCOObI
MOHOTOHHBIE U OTpaHUYEHHbIE 3aJJaHMs [10CTIeI0BATEIbHOCTEH;
1ocye0BaTebHOCTU. McTopust MOHOTOHHBIE ¥ OTPAHUYCHHBIC
aHaM3a 0ECKOHEYHO MAaJTBIX. MOCTIeTOBATEIHHOCTH; UCCIIEA0BATh
Apudmernueckas u MOCJIeI0BaTeIbHOCTH Ha
[TocnemoBarenpHOCT reoMeTpUYEcKas IIPOTPECCHH. MOHOTOHHOCTh M OTPaHUYEHHOCTb.

U ¥ IPOTPECCUH

Beckoneuno yOsiBaromias
T€OMETPUYECKAS IIPOTPECCHSI.
CymMma 6eckoHeuHO yObIBaroIeit
T€OMETPHUUYECKON MTPOTPECCUM.
JIMHEeNHBIN U PKCIOHESHIINAIbHBIN
poct. Hucio e. Popmyiia CIOKHBIX
MpoUEHTOB. Mcnonb3oBaHnue

MPOTPECCUU JIJISl PEHICHHUSI

[Tonyuats mpencraBienue 00
OCHOBHBIX HJCSIX aHAN3a
O0eckoHeyHO ManbIX. JlaBaTh
ompeneneHue apupMeTHIECKON 1
F€OMETPUUYECKON MTPOTPECCUHU.
Jloka3pIBaTh CBOMCTBA
apu(pMeTHIECKON U
TeOMETPUUYECKOI MPOrpeccuu,




peaNbHBIX 3a/1a4 MPUKIATHOTO
xapakrepa

HAXOJHUTh CYMMY 4JICHOB
MIPOTPECCUH, & TAKKE CYMMY
YJICHOB OECKOHEYHO yOBIBAIOIICH
reOMETPUYCCKOM MTPOTPECCUH.
Hcnonws3oBate nporpeccuu uist
peleHw s 3a/1a4 PUKIIATHOTO
xapakrep. [IpumMeHsaTs hopmyy
CJIO’KHBIX TPOLIEHTOB JIJISl PEIICHUS
3a/1a4 U3 peajbHOU NNPAKTUKU

OO0yuaromuiicss Hay4uTCs

Kontposbnas padota Ne§ no teme

20 OIIEpUPOBATH NOHATUSIMHU: kuust| Kop nposepsiemoro pesyibrarta:
HenpepeiBHble QyHKINT 1 UX pPHp ymx /L TIpOBEP pe3y
o HenpepbIBHAsI Ha OTPe3Ke, TOUKa
cBoiicTBa. Touka pa3psbiBa.
. paspbiBa QYHKLIUHU, aCUMIITOTa
AcuMnToTsl rpaduKoB GYHKIUH.
. . rpaduka ynkuuu. [TpumeHarTs
CaoiicTBa (hyHKIMH HENPEPBIBHBIX 2 .
CBOWCTBA HEMPEPBIBHBIX (PYHKIUH
Ha oTpe3ke. MeTox HHTEepBAIIOB AJIA
JUIs perieHus 3aaad. OnepupoBaTh
peeHus HepaBeHCTB. [Ipumenenue
. . MOHATHUSIMU: TIEpBasi U BTOpast
CBOWCTB HETIPEPBIBHBIX (PYHKIUH
IIPOU3BO/IHBIE (QYHKIIMHU; TOHUMATh
HenpepbiBHbIe Juis pemieHus 3anad. [lepsas u . .
(bu3nuecKkuil U TeOMETPUYECKUI
GbyHKIHN. BTOpasi MPOU3BOIHbIE (DYHKIIUH. .
. CMBICJI IPOU3BOIHOM; 3aIIUCHIBATh
IIponsBonHas Onpenenenue, reOMETPUYECKUI U o
. . | YpaBHEHUE KacaTeJIbHOM.
(bu3nyecKuil CMBICI IPOU3BOAHOM.
. BbIuucnaTe npou3BOIHbIE CYMMBI,
YpaBHeHUe KacaTelbHOU K rpaduKy)
MIPOU3BEICHNUS, YACTHOTO U
¢yukun. [IpousBonHbie .
. cioxkHoM pyHkmu. M3yuatsb
3JIEMEHTAPHBIX QYHKIUH.
MIPOU3BO/IHBIE AIEMEHTaPHBIX
[IponsBoHas cymMmBl, <
¢yHkuuit. Mcronp3oBaTh
IIPOU3BENIEHUS, YACTHOTO U . .
N reoMeTpUYeCcKuiin (pru3nuecKui
KOMITO3UITUH (DYHKITHIA .
CMBICJI IPOU3BOAHOM JJISl pELICHUS
3a/a4y
OOyuaromuiics Hay4uTcs HTorosast KOHTpoJbHAs paboTa Ne9
[ToBTOpEHME, 5 OcHOBHbBIE IOHATHS Kypca aire0pbl | MPUMEHSTh OCHOBHbBIE TOHATHUS
00o01eHue, U HayaJl MaTeMaTUYeCcKOoro aHaju3a | Kypca aiareopsl U Hadam HToroBast KOHTpOJIbHAsA paboTa
cucTeEMaTH3aIus 10 xmacca, 06001mIEHNE U MaTEMATHUECKOr0 aHAJIN3a UL NelO
3HaHUH cucTeMaTH3alys 3HaHUH pelIeHns 3a/1a4 U3 peanbHON KU3HU

U APYTUX IIKOJbHBIX MPEIMETOB
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[MPOTPAMME

11 KJIACC

Ne

n/n | Haspanwme pazgena | Kommu OcHOBHOE CoepKaHIe Pe3ynbratel nesTenbHOCTH OneHouyHBIE TPOLIEAYPHI

(Tembr) €CTBO

4acoB

1 OOyuaromumiicst Hayuutcst ctpoutTh | KonTposibHas padota no teme Kon
22 rpaduK KOMIO3ULIUU QYHKITUH C IPOBEPSIEMOr0 pe3ybTaTa!

Hccnenosanue
byHKIMI ¢
MIOMOUIBIO
IIPOU3BOJHOMN

IIpuMeHeHne MpoU3BOIHON K
UCCJIEIOBAaHUIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxoxxnenne HanbOoIbIIETr0 1
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (YHKIIUU HA
orpeske. IIpumenenue
MIPOU3BOTHON [Tl HAXOXKACHUS
HAWIY4IlIEro peleHus B
NPUKIAIHBIX 3a7a4ax, Jis
OIIpEEIIEHUSI CKOPOCTH U
YCKOPEHHMS IIpoLecca, 3aJaHHOI0
bopmynoit unm rpadukom.
Komnosumus gyHkumii.
['eomerpuueckue oOpassl
ypaBHEHUM 1 HEPABEHCTB Ha
KOOpPJMHATHOM INIOCKOCTH

IIOMOMUIBIO JIEMEHTAPHOTO
UCCJIEIOBAHMSI U CBOMCTB
koMno3uuu. CTpouTh
reoMeTpuuecKkue oopassl
YpaBHEHUI U HEPABEHCTB Ha
KOOPJMHATHOM INIOCKOCTH.
OO0yuaromuiics Hay4YnuTCs
MCII0JIb30BaTh IPOU3BOJHYIO JUIS
Uccie0BaHus PYHKIIMU Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI;
HAXOJUTh HauOoJbIIeE U
HaMMEHbIIIee 3HaYeHUs! PYHKIUU
HENpPEepBhIBHON Ha OTPE3KE; CTPOUTh
rpaduku GyHKIUH HA OCHOBaHUU
IIPOBEJICHHOTO UCCIIEI0OBAHUSI.
Hcnonp30BaTh TPOU3BOIHYIO IS
HAXO0X/IECHUS HAaWTYYIlero pereHus
B IIPUKJIA/IHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMUYECKHUX,
3aJa4ax, 1Js OlpeneIeHUs
CKOpPOCTH M YCKOPEHHUs Ipoliecca,

1.1;1.2;1.3;5.1,5.2




3aJJaHHOTO (popMyIION MiH
rpadukom. [Tomyant
NpeJCTaBICHUE O TPUMEHEHUN
MIPOM3BOIHON B PA3ITUYHBIX
OTpacJIsIX 3HAHUI

12 [TepBooOpasHasi, OCHOBHOE OO0yuarouuiics HayIuTCs KonTtponsHast pabora o Teme
CBOWCTBO IEPBOOOPA3HBIX. OIIEPUPOBATH MOHATHIMHU: Kon nposepsiemoro pe3yibrara:
[TepBoOOpa3HbIE AIIEMEHTAPHBIX nepBooOpasHas M ONpeaeTICHHbIHI
dbynakuumid. [TpaBuna HaxoXaCHUS uHrerpai. Haxoaute
epBOOOPa3HBIX. nepBooOpasHbIe
Wuterpan. ['eomeTpuyecKuii CMBIC| 3JIEMEHTAPHBIX QYHKIUN U
UHTerpana. Beruncinenue BBIUUCIIATh MHTETpall o popmyIie
IeprooBpasnas OIPEICIIEHHOT O I/IHTGI‘paan o Herotona— Jleitoauna. Haxoauts
nHTerpan dopmyne Herorona— JleitOnumna. TUIOMIA/IN TUIOCKUX QUTYD U
[TpumeHeHue uHTerpaia as 00BEMBI TEJ ¢ TOMOIIbIO
HaXO0XKJCHUS IUIOINAAeH TIOCKUX OIpeIeNIEHHOT0 HHTErpaa.
¢uryp 1 00b€MOB reOMETPUUECKHUX | 3HAKOMUTHLCS C MATEMAaTUYECKUM
teit. [Ipumepsl pemennit MOJICJIMPOBAaHUEM Ha NPUMEpE
muddepeHIMaNbHbIX ypaBHEHUH. muddepeHIMaTbHBIX ypaBHEHUH.
Maremarnueckoe mogenuposanue | IlomyudaTs npencraBieHue o
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO0 | 3HAUYEHUU BBEJCHUS MOHATUS
JuddepeHIMaIbHbIX YpaBHEHUN MHTErpaja B Pa3BUTUU MaTEMaTUKH
OOyuaromuiics HayduTCs KonTtponbHas pabora o Teme
14 UCIIONIB30BaTh M(ppoBkie pecypesl | Kom mpoBepsiemoro pesyibrarta:
JUI IOCTPOEHUSI IpauKOB
TPUTOHOMETPUUECKHUX (QYHKIUH U
Tpuronomerpuyeckue GyHKIMH, UX| U3y4EHUs UX CBOMCTB. Pemiath
['paduxu cBoiicTBa 1 rpapuku. OT6op TPUTOHOMETPUYECKHE YPAaBHEHUS U
TPUTOHOMETPHYECK KOpHEW TPUrOHOMETPUYECKUX OCYIIECTBIISITH OTOOp KOpHEH ¢
uX (QYyHKIHH. YPaBHEHHUH C IOMOILBIO MIOMOUIbIO0 TPUTOHOMETPUYECKON
Tpuronomerpuyeck TPUTOHOMETPUUECKON OKPYKHOCTH | OKpYXHOCTH. [IpuMeHsaTs hopMyIibl

HC HCPABCHCTBA

.Pemienne TpuronoMeTpuyecKux
HEPaBEHCTB

TPUTOHOMETPHUH JJIs PELICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonbs3oBathk 1 poBbIE pECypChl
JUISl IOCTPOEHUS U UCCIIEI0BAHUS

rpa¢ukoB QyHKITHI




OO0yuarouuiics HayIuTCs

KonTtponsHas pabora o Teme

24 IIPUMEHSATh CBOMCTBA Kon nposepsiemoro pe3yibrara:
IIOKA3aTEIbHOU U
Jorapu(pMHIECcKOu KIUH K
OCHOBHBIE METO/IbI PEILICHUS pudp ym
HOKA3ATENbHEX 1 PELIEHUIO [T0KA3aTEIbHBIX U
JOrapu(pMHUECKUX HEPABEHCTB.
JIOrapu(pMHUECKUX HEPABEHCTB.
HppanuoHanbHele, OCHOBHBIE METOJTBI PEIIEHs! O60ocHOBaTh paBHOCUIIBHOCTD
HOKa3aTesbHbIC U P nepexonoB. O0yuaromuiics
UppaLMOHATILHBIX HEPABEHCTB.
JorapupMuIecKue T'pacuecKue METo/Ib! pellCHus HAy4YUTCs peliaTb UppalioOHaJIbHbIE
HEpaBEHCTBa p P Y KOMOMHHMPOBAaHHbIE HEPABEHCTBA,
UppalMOHAIIbHBIX, IOKA3aTEIbHbIX
. C TIOMOIIIbIO PAaBHOCHJIBHBIX
U JIorapu()MUIECKUX YpaBHEHHUH U
HEDABOHCTE nepexonoB. Mcnons3oBarh
P rpaduUecKrue METOIbI U CBOWCTBA
BXOJISIIIUX B YpaBHEHUE WU
HEPaBEHCTBO (YHKIUHN IS
peleHus 3a1a4n
OnepupoBaTh MOHATUSAMHU: KonTponbhas pabora no teme
10 KOMILJIEKCHOE YMCII0 U MHOXKecTBO | KoJ nmpoBepsieMoro pesyspraTa:
KOMIUIEKCHBIX YHCEl.
KoMriuiekcHsle yncna. 6 o
AsreBpanicckas i OOyyaromumiicst Hay4nuTCs
TPHFOHOMETPHYECKas (hOpMBI MPEJICTaBIATh KOMILIEKCHBIE YHCIIa
P P P B aJiIre0Opanveckoi u
3alMCH KOMIUIEKCHOTO YHCIA. .
TPUTOHOMETPHUUECKOH opMe.
ApudmeTnueckne onepanuu c
COMILIEKCHEIME HCIAMI BeimonusaTte apupmernyeckue
Kommiekcusie ) onepanuu ¢ HuMu. M3o00paxarp
N300paxeHne KOMIJIEKCHBIX YHCEeN
qucia . KOMIUIEKCHBIE YHCTIa Ha
Ha KOOPJAMHATHOM MJIOCKOCTH. .
. KOOPJMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
[Tpumensts popmyny Myaspa u
CTENEHH U3 KOMIUIEKCHOTO YUCIIA.
[TprMeHeHre KOMIUIEKCHBIX YHCEl HOLYHATb NPEICTABIICHUE O KOPHAX
JUI% pellicHUs (UBHUCCKHX 1 N-01 CTENEHU U3 KOMILIEKCHOTO
FGONE:T HeCKIX 32124 yyrcia. 3HAKOMUTHCS C IPUMEpPaMU
p IIPUMEHEHHNS KOMIUIEKCHBIX YNCEI
JUTSI pEIICHUS TEOMETPUUECKUX U
¢bu3nUecKux 3a1au
H HarypaibHble U LelIble YHCIIA. OOyuaromuiics HayquTcs KonTtposnsHas pabora o Teme
arypaibHbBIC 1 10 OIEPUPOBATH TOHSTUSIMH: Kox mposepsieMoro pe3yibrara:

OEJIbIC YHClia

[IprumeHeHne npu3HaKOB
JenuMocTH 1eabix uncen, HOJ u

HaTypaJIbHOE U LIEJI0€ YHCIIO,




HOK, ocratkoB no Mofyto,
anroputMma EBKinia i pemeHus
3a/1a4 B LIEJIBIX YKCIax

MHOECTBO HaTYpalIbHBIX U LEIBIX
yucen. Mcrnonp30BaTh Npu3HaKu
JIEJTUMOCTH 1IEJIBIX YUCEII; OCTaTKU
o moxayito; HOJl 1 HOK
HATypaJbHBIX YHCEN; AITOPUTM
EBxnmna mis pemenus3anay.
3anuceiBaTh HaTypajibHbIC YUCa B
Pa3IMYHBIX MTO3UIIMOHHBIX
CHCTEMAX CYMCIICHMS

OHepI/IpOBaTB IIOHATHUAMU:. CUCTEMA

KonTponbnas pabora no teme

12 Y COBOKYITHOCTb YPaBHEHHU U Konx nposepsiemoro pesyiprara:
CucremMa 1 COBOKYITHOCTh yH P bOBEp pesy
. HEPaBEHCTB; PEILICHUE CUCTEMBI WIIH
ypaBHeHMH. PaBHOCHIIbHBIE
COBOKYITHOCTH; paBHOCHUJIbHBIE
CUCTEMBI U CUCTEMBI- CJIE/ICTBHUS.
CUCTEMBI U CUCTEMBbI-CIIE/ICTBUS.
OCHOBHBIE METO/IbI pEILICHUS
o Haxoauts perienus cuctem u
Cucremsl CUCTEM U COBOKYITHOCTEH .
COBOKYITHOCTEH LIeJIbIX
paLMOHATIBHBIX, paLMOHATIBHBIX, UPPALIUOHATIBHBIX,
paloHaIbHbBIX, HPPALUOHAIIBHBIX,
UPpaLMOHATIbHBIX MIOKAa3aTeNbHbIX U
. IIOKa3aTeNbHbIX U
NOKa3aTeNbHbIX U JorapupMHUECKUX YPaBHEHUH. .
. Jorapu(pMHUUECKUX ypaBHEHUH U
Jorapu(pMUUECKUX [IpumeHeHre ypaBHEHUH, CUCTEM U
. HepaBeHCTB. [IpuMeHsATh cucTemsl
YPaBHEHUU HEPABEHCTB K PEIICHUIO .
YPaBHEHUH K PEIIEHUIO TEKCTOBBIX
MaTeMaTHUYeCKUX 3ajad U 3a7ad u3 .
o 3ajla4u U3 pa3IMyHbIX objacTeit
pa3nnYHbIX o0nacTeil HayKu u . .
. 3HAaHUU U peanbHON KU3HU;
peaIbHOM JKU3HU, HHTEPIIPETALIHS
MHTEPIPETUPOBATH ITOTYYECHHBIE
MIOJIyYEHHBIX PE3Yy/IbTaTOB
pemienus. Mcnonbs3zoBaTh HUppoBbIE
pecypcesl
OOyuaromuiicst HayuuTcst BbioupaTth| KoHTponbHast paboTa no teme
PanmonanesHe, nppanyoHalibHbIE, )
16 CHoco0 perIeHus paluoHAIbHBIX, Kox nposepseMoro pe3ynbrara:
noKa3zareJbHbIE, JOrapuPMUUECKUE
MppaLMOHATIbHBIX, I0KA3aTEIbHBIX,
U TPUTOHOMETPUYECKHE YpaBHEHMUS,
JOrapupMHUECKUX U
HEPABEHCTBA U CUCTEMBI C .
TPUTOHOMETPUYECKHUX ypaBHEHUI U
3anauu ¢ napamerpami. [locrpoenue u
HEPABEHCTB, COJIEPKALINX MOIYJIN
napaMeTpamu MCCJIEJOBAaHNE MaTEMATHUYECKUX

MOJIEJIEN PEAIBHBIX CUTYAILINM C
IIOMOUIBbIO YPaBHEHUH, CUCTEM
YpaBHEHU U HEPABEHCTB C
napaMeTpamu

u napameTpsl. [IpumensaTe
rpaduyeckre 1 aHaIUTHIECKUE
METO/IbI [UIsl PEIICHUS] YPABHEHUN U
HEPaBEHCTB C lTapaMeTpamy, a

TaKKe HccleoBaHue (YHKITHI




METOJJaMU MaTeMaTUYECKOTO
aHaiu3a. O0yJaroIMics HaydYuTCs
CTPOUTH U UCCIIEN0BAThH
MaTeMaTU4YeCKHe MOJEIH PeaJbHbIX
CUTyalUH C IOMOLIBIO YPABHEHUH,
HEPaBEHCTB U CUCTEM C
napaMeTpamu

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3aIUsI
3HAHUU

16

OCHOBHBIE ITOHATHS U METOJIBI
Kypca, o0o01ieHue u
cucTeMaTu3alus 3HaHui

OO0yuarouuiics HayIuTCs
MOJICJINPOBATh peajibHbIE CUTYaLlUU
Ha s3bIKE AJIre0phl, COCTABIISATh
BBIPQ)KEHUS, YPAaBHCHHS,
HEPaBEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33]1a4M, UCCIIE0BATh
HOCTPOCHHbIE MOJIENHN C
MCIIOJIb30BAaHUEM arrapaTa
anreOpbl, UHTEPIIPETUPOBATD
IIOJIyYEHHBIN pe3yibTarT.
[TpumensTs GyHKIMM U1
MOJIETTUPOBAHUS U HCCIIEI0BAHUS
peasbHbIX Ipoueccos.PemaTs
MIPUKJIAIHBIE 33]1a4M, B TOM YHUCJIE
COLIMATILHO-9KOHOMHYECKOTO U
(U3UYECKOTO XapaKTepa,
CpeACTBaMU anreopsl U
MaTeMaTHUYeCKOT0 aHaJIn3a

Hrorosas KOHTpOJIbHAS paboTa

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOTPAMME

136




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosan4yecTBo yacoB
Ne Tema vooKa K i DJIeKTpOHHbIe U (pPOBbIE
n/n P Bcero OHTPOALHLIC PAKTHICCKHE | o GpasosaTennHbIE pecypebl
padoThI padoThI
1 MHO}KCUCTBO, olepalyy HaJ MHOKECTBAMH U 1
UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 IIpuMeHeHnEe TEOPETUKO-MHOKECTBEHHOT O 1
annapara JJis peleHus 3aaad
Panmonanbuble yncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEUYHBIE 1
HEepUOIMYECKUe IpooH
Panmonanbhble yncna. OOBIKHOBEHHBIE U
3) JECSITUYHBIE TPOOH, TPOLIEHTHI, OECKOHEUHbIE 1
HEepUOIMYECKUe IpooH
6 [Tpumenenne apoOeil ¥ NPOLEHTOB IS 1
peLIeHUs] TPUKJIAJHBIX 3a1a4
v [Ipumenenue npobeit U MPOLEHTOB JIst 1
pELIeHUs] TPUKJIAHBIX 3a7a4
8 JenicTBuTenbHbIE YKciia. PaninoHanbHbIe U 1
UppalMoHaJIbHbIE YHCIIA
9 Apudmernueckre onepanuu ¢ 1
JEHCTBUTENbHBIMH YHCIAMU
10 Mozv[ym, JENCTBUTENILHOTO YUCIIA U €TO 1
CBOICTBa
[TpuOnkEHHbBIE BBIYMCIIEHUS, TIPaBUIIa
11 OKpYIJIEHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa 1
BBIYMCIICHUI
OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U
12 JIpOOHO-PAallMOHANBHBIX YPAaBHEHUN U 1
HEPABEHCTB
13 OcHOBHbBIE METO/IbI PELICHUS LENbIX U 1




JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OcCHOBHBIE MCTOABI pCIICHUSA LECIIBIX U

14 JIPOOHO-PANMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.

15 JleneHne MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

16 MHoOTro4JIeHBI ¢ IeNbIMHA KO3 QHUIIHeHTaMHU.
Teopema Buera

17 Pemienne cucreM JMHEHHBIX YPABHEHUN

18 Pemienue cucreM IMHEWHBIX ypaBHEHUN
Matpuiia CuCTEMbI JIMHEWHBIX YPaBHEHUH.

19 Ornpenenurens ll/IanI/IIH)I 2X2, (varo
TEOMETPUYECKUN CMBICT M CBOMCTBA;
BBIYMCJICHHUE €r0 3HAYCHHS
Onpenenuresib MaTPUIBI 2X2, €r0

20 FE€OMETPUUYECKUN CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHHUS

21 [Ipumenenue OMpEEIUTEIN /UL PeLlICHHA
CUCTEMBbI JIMHEWHBIX YpaBHEHUHN

29 Pemenue MPUKJIA/IHBIX 33711 € MOMOILIBIO
CUCTEMBI JINTHCWHBIX YpaBHEHUH

23 Pemenue MPUKJIA/IHBIX 33711 € MOMOILIBIO
CUCTEMBI JIMTHCWHBIX YpaBHEHUH
Konrtponbnas pabora: "PanuonanbHele

24 ypaBHEHU U HepaBeHCTBA. CrcTeMbl
JUHENHBIX YpaBHEHHUN"
OyHKIMS, CIOCOOBI 3a/1aHUs (YHKITUH.

25 B3anmuo obpatubie pynkinn. Kommosurus
byHKIII

26 I'paduk QpyHkunu. dnemMeHTapHbIe
npeoOpa3oBanus rpagukoB GyHKIUN

27 O0J1acTh ornpeIeNIeHUs] 1 MHOKECTBO




3HayeHut pynkuuu. Hymu QyHKImm.
[TpomMexyTKH 3HaK MOCTOSTHCTBA

YErHable 1 HEYETHBIC (DYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKLIMH
MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.

29 Haubonbiiee u HaMeHblee 3HAaUCHNE
(GYHKINU Ha TPOMEKYTKE

30 JluneliHasi, KBagpaTU4Has U TPOOHO-
nuHenHas QyHKIIN

31 DJIEMEHTapHOE UCCIIEI0BAaHUE U TIOCTPOCHHE
rpaduxoB 3Tux GyHKIUN

30 DJIEMEHTapHOE UCCIIEI0BAHUE U TIOCTPOCHHE
rpaduxoB 3Tux GyHKIUN

33 Crenensb ¢ 11e7bIM MOKa3aTesneM. bunom
Herorona

34 Crenessb ¢ 11eTbIM MOKa3aTeneM. bunom
Herorona

35 CrenenHas GyHKLHUS C HATYpaJIbHBIM U
1eJIbIM MoKa3aTesieM. E€ cBolicTBa u rpadux

36 KonTponbHas pabora: "CrenenHas QpyHKUus.
E€ cBoiicTBa u rpaduk”

37 Apudpmernueckuii KOpeHb HaTypaJbHON
CTENEHM U €r0 CBOMCTBA

38 Apudpmernueckuii KOpeHb HaTypaJIbHON
CTETEHH U €r0 CBOMCTBA

39 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
CoJIepKalliX CTENeHH U KOPHH

40 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHI,
CoJIeprKaliX CTENEHU U KOPHH

a1 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIeprKaliX CTENEHH U KOPHH

42 UppanmonansHble ypaBHeHUss. OCHOBHbBIE




MCTOJbI PCHICHUSA UPppALUOHAIIbHBIX
ypaBHEHU I

Uppanuonansublie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEILIEHUS UPPALMOHATIBHBIX
YpaBHEHUU
Wppanmonansusie ypaBaeHusi. OCHOBHbIE

44 METO/Ibl PEIICHUS HpPAIMOHATBHBIX
ypaBHEHUU

45 PaBHOCUIIBHBIE TTEPEXO/IBI B petieHnH
UppalMOHATIBHBIX YPaBHEHUN

16 PaBHOCHIIBHBIE TTEPEXO/IBI B petieHnH
UppaLMOHATIbHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B petieHnH
UppalMOHAIIbHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B peieHnu
UPPaAMOHATIBHBIX YPaBHEHUN
CaoticTBa u rpaduK KOpHsI N-Oi CTENEHH KaK

49 (GYHKIIMM 00paTHOW CTENICHHU ¢ HATypPaIbHBIM
HoKa3aresiaeM
CaolicTBa U rpauK KOpHsI N-Oi CTENEHH Kak

50 (GyHKLIMU 0OpaTHOM CTENEHH C HAaTypaJbHbIM
nokazaresem
KonTponsHas pabora: "CBoiicTBa u rpaduk

51 KOpHs N-oii cTenenu. VpparroHaibHble
ypaBHeHHUs"

59 CTCPCHL C palMoOHaJIBbHBIM TOKa3aTeneM U eé
CBOWCTBA

53 CTeIIeHL C palMoHaIBLHBIM TOKa3aTeleM U eé
CBOWCTBA

54 CT@PGHB C pPalMOHAJIBHBIM TTOKa3aTelIeM U €€
CBOWCTBa

55 [ToxazarenbHast pyHKLINS, €€ CBONWCTBA U
rpadux

56 Hcnonp3oBanue rpaduka QyHKINAN s




pelueHus: ypaBHEHU I

Hcnonp3oBanue rpaduka QyHKINM 115

S7 5 1
pelLleHHs] ypaBHEHUH

58 [loka3arenbHble ypaBHeHUs1. OCHOBHBIE 1
METO/Ibl pEeIlIeHUs] 0KA3aTeNIbHBIX YPaBHEHHH

59 [Toka3zarenbHble ypaBHeHMs. OCHOBHBIE 1
METO/Ibl PEILICHUS IOKA3aTENbHbIX YPaBHEHUN

60 [Toka3zarenbHble ypaBHeHHs. OCHOBHBIE 1
METO/Ibl PEILICHUS IOKA3aTENbHbIX YPaBHEHUN

61 Kontponbnas padora: "[lokazaTenpHas 1
¢ynknus. [TokazarenpHbie ypaBHeHus"

62 Jlorapudm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CoiicTBa norapudma 1

64 Jlorapudwm yncna. CBoicTBa jJorapudpma 1

65 JlecsiTuuHble U HaTypaJlbHbIE JIOTapU(pMBI 1

66 JlecsiTuuHble U HATypalIbHbIE JIOTapU(PMBI 1

67 [Ipeo6pa3oBanue BbIpaxeHU, CoaepKaLUX 1
JorapudMbl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
jorapu@msl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
aorapudmsl

70 Jlorapugmuueckas pyHKIUs, €€ CBONUCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

72 Hcnonp3zoBanue rpaduka GyHKIIUN AJIs 1
peleHns ypaBHeHUH

73 Ucnonp3oBanue rpaduka GyHKIIUN IS 1
peleHns ypaBHeHUH
Jlorapugmuueckue ypaBHeHHUs. OCHOBHBIE

74 METO/Ibl PelIeHus JorapuGMUIECKUX 1

YpaBHEHUU




Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(HMUIECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 1
ypaBHEHU I

77 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH 1
norapu(MHUECKUX YpaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
JOrapu(pMHUUECKUX ypaBHEHUIN

79 KonTtponsHast padora: "Jlorapudmuueckas 1
¢ynkuus. Jlorapupmuueckue ypaBHeHuUs "

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 1
YHCIJIOBOTO apryMEHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 1
YHCIIOBOTO apTyMEHTa

82 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa
TpuronomeTpuveckass OKpyKHOCTb,

84 ONpeIeICHUE TPUTOHOMETPUUECKHUX 1
(GYHKIIMI YMCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

85 oTpesiesieHue TPUTOHOMETPUICCKIX 1
(YHKLUH YUCIOBOIO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPUIECKHE (OPMYITBI 1

90 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHUX 1
BbIpKEHUI

91 [TpeoOpa3oBaHuEe TPUTOHOMETPHUECKUX 1




BBIPAKCHUI

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX

92 . 1
BBIpAXEHUI

93 Hpe06pa30v13aHHe TPUTOHOMETPUUECKHUX 1
BBIpXEHUI

94 Pemenre TpuroHOMeTpUYECKUX YpaBHEHUM 1

95 PemieHne TpUroHOMETpUYECKUX YPaBHEHUN 1

96 Pemenre TpuroHoMeTprUYEeCKUX YpaBHEHUN 1

97 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Penienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

99 Pemenne TpUroHOMETpHUYECKUX YpaBHEHUI 1

100 Pemenne TpUroHOMETpHUYECKUX ypaBHEHUI 1
KonTtponsnas pabora:

101 "TpUrOHOMETPHYECKUE BBIPAKECHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUs"
[TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS

102 nocjeoBaTeIbHOCTe. MeTos 1
MaTeMaTUYECKON HHIYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 MoCJIeI0BaTeIbHOCTH. VicTopus aHanm3a 1
0ECKOHEUHO MaJIbIX

104 Apudmernueckast mporpeccus 1

105 ["'eomeTpuyeckasi Iporpeccust 1

106 beckoneuHo yObIBaroIias reoMeTpruuecKas 1
nporpeccust

107 Cymma 6CCKOH6:IHO yOBIBaroLIEH 1
Te€OMETPHUYECKON MTPOTPECCU

108 JIMHENHBIN U DKCIOHEHMAIIBHBIN POCT. 1
Yucno e. DopMyra CIOKHBIX MPOIEHTOB

109 JIMHENHBIN U SKCIOHEHIMABHBIN POCT. 1
UYucno e. Popmyria CIOKHBIX MPOLIEHTOB

110 Mcrionp30BaHue MPOTPECCHH IS PEIICHUS 1

PCAIbHBIX 3a4a4 IMPUKIIAJHOI'0 XapaKTCpa




KonTtponbnas padora: "[locnenoBaTeabHOCTH

111 " 1
U IPOTPECCHH

112 HenpepsiBHBIC (DYHKIIMN ¥ MX CBOKWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoOB 1
byHKIHHA

114 CgoiicTBa (YHKIIMI HEMPEPHIBHBIX Ha 1
OTpe3Ke

115 CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha 1
OTpe3Ke

116 MeTo1 MHTEpBAJIOB ISl pEIICHUST HEPAaBEHCTB 1

117 Metoa HHTEPBAJIOB ISl pEIICHUST HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB 1

119 [TpuMeHeHne CBOMCTB HETIPEPHIBHBIX 1
GYHKIUH U1 peleHus 3a/1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKIMH 1S perenus 3a1a4

121 [lepBast u BTOpast pou3BOIHBIC (YHKIIUU 1

199 OHpeI[eJ'IeHI/If:, Te€OMETPUUYECKUN CMBICTT 1
IPOM3BOTHOM

123 OnpeaeHeHHve, (UBUYECKUN CMBICI 1
IPOM3BOIHOM

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky 1
byHKIIMHN

195 VYpaBHeHMEe KacaTeIbHOU K rpaduky 1
byHKIIMN

126 [Tpou3BoiHBIE 3JIEMEHTAPHBIX (HYHKLUI 1

127 [Tpou3BoHBIE AJI€MEHTAPHBIX (PYHKINN 1

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMH () yHKIIHA

129 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS, 1
YaCTHOT'O M KOMIIO3UIIMHU (YHKIUH

130 [Tpou3BoHAS CYMMBI, TPOU3BEICHHUS, 1

YaCTHOT'O M KOMIO3UIMHU (YHKIUH




131 KonTtponbHast padora: "[IponszBoanas” 1 1
[ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs
132 e n n 1
3HaHUU: "YpaBHEHUS
[ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS
133 e n n 1
3HaHui: "OyHKIUH
134 Hrorosast koHTpoOIbHAs paboTa 1 1
135 Hroroast KOHTpoJIbHAS paboTa 1 1
136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IpakTuyeckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[Ipumenenue npou3BOIHON K HCCIIET0BAHUIO
GbyHKIMIT HA MOHOTOHHOCTD M 9KCTPEMYMBbI

ITpuMmeHeHne TPOU3BOJHON K HCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI

[TpuMmeHeHne NPOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI

[TpuMmeHeHne NpOU3BOJHON K UCCIIEIOBAaHUIO
(GyHKIMH HA MOHOTOHHOCTD U YKCTPEMYMBI

[Ipumenenue npou3BOIHOM K HCCIEA0BAHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

[Ipumenenue npou3BOIHON K UCCIIET0BAHUIO
(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenne HanOonbIIer0 1 HAMMEHBIIIETO
3HAuUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

Haxoxaenne HanbombI1ero 1 HAUMEHbILIETO
3Ha4YeHUs HeNPEePbIBHON (QyHKIIMH Ha
OTpe3Ke

Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO
3HauEHUs HENPEPbIBHON (PYHKIINU Ha
OTpe3Ke

10

Haxoxnenne HanOobIIero 1 HANMEHbBILIETO
3Ha4YeHUs HeNPEPbIBHON (QYHKIIMH Ha
OTpe3Ke

11

Haxoxnenrne Haubob1ero 1 HauMEHbIIEro
3Ha4YeHUs HENPEPbIBHON (QyHKIIMH Ha
OTpe3Ke

12

Haxoxenre HanOobIIero 1 HAMMEHbIIETO
3HAa4YeHUs] HEMPEPbIBHON (PYHKIIMU Ha




OTpe3Ke

[IprumeneHnre npou3BOIHOM [l HAXO0XKACHUS

13 HaWJIy4IlIeTro PEIICHHs B IPUKIATHBIX 1
3aa4ax
[TprMeHeHne NIPOU3BOIHOMN JIs1 HAXOXKAIEHUS

14 HaWJIy4dlIero PEeLICHUs B IIPUKIIAJIHbIX 1
3azayax
[IpumeHeHnue nporu3BOIHOMN 11t

15 OIIpe/IENIEHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOro (popMyJIoi uiu
rpaduKoM
[TpuMeHeHne NpoU3BOIHOMN AT

16 OIpeieNIEHUs] CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOro (opMyIIoi uiu
rpaduKoM

17 Komnosurnus ¢pyHkumii 1

18 Komnosunus GpyHkimii 1

19 Komnosunus ¢pyHkuumit 1

20 FCOMeTpI/IIIeCIEI/Ie o0pa3bl ypaBHEHUI Ha 1
KOOpPJMHATHOM IJIOCKOCTH

21 FGOMeTpI/I‘-IeCI\(’I/Ie oOpa3bl ypaBHEHM Ha 1
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue 1
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHON"

23 [IepBooOpa3Hasi, OCHOBHOE CBOWCTBO 1
epBOOOPA3HBIX

24 [TepBooOpazHbie IeMEHTAPHBIX (QYHKIIHH. 1
[TpaBuiia Hax0Xk1eHUsI TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe IMeMEHTApHBIX (PYHKIHIA. 1
[TpaBuiTa HaXOXKIEHHS IEPBOOOPA3HBIX

26 Hurerpai. I eoMeTpuyecKkuii CMbICIT 1
MHTeTpaia

27 Boruncnenue onpeneaéHHOro HHTErpaa mno 1




¢dopmyne Heiotona-Jleitbuuna

Brruucnenue onpenenéHHoro HHTerpaia 1o

28 .
dopmyne Herorona-Jleitbnuia

29 [IpumeHeHre nHTErpaia Ui HaX 0K ACHUS
IomIaied WIoCKux Guryp

30 [IpumeHeHue uHTerpaa 1Jig HaXOXKACHUS
00BEMOB reOMETPUUECKHUX TEI

31 [Tpumepsl pemennii nuddepeHITnaTbHbIX
ypaBHEHUI

32 [Tpumepsl pemennii 1uddepeHITnaTbHBIX
ypaBHEHUH
MareMaTH4ecKoe MOJICITUPOBAHUE PEATbHBIX

33 MIPOIIECCOB € MOMOIIBIO AU dHepeHIInaTLHBIX
ypaBHEHU U

34 KoHntpoinbnas padota: "[lepBoobpaszHas u
uHTerpan”

35 Tpuronomerpuueckue GyHKINH, UX
CBOWCTBA U TpaduKu

36 TpuronomeTpudeckue QyHKIHH, UX
CBOICTBa U TpaduKH

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICTBa U TpaduKH

38 TpuronomeTpudeckue QyHKITHH, UX
CBOICTBa U TpaduKH

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICcTBa U rpadUKu
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

42 OT60p KOpHEN TPUTOHOMETPHUUECKHUX




YPaBHEHHUH C IIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT160p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1

45 PemieHne TpUroHOMETpUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTpHYECKUX HEPABEHCTB 1

47 PemieHne TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTtponsHas padora: "['paduxu

48 TPUTOHOMETPHUUECKUX (PYHKIIHA. 1
Tpuronomerpruyeckue HepaBeHcTBa"

49 OcHOBHBIE METOIbI PEIICHUS 1
MOKA3aTeIbHBIX HEPABCHCTB

50 OcCHOBHBIE METOIbI PEIICHUS 1
MOKA3aTeIbHBIX HEPABCHCTB

51 OCHOBHBIE METOIBI PEIICHUS 1
MOKAa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS 1
MOKAa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS 1
JorapuMHUECKUX HEPABEHCTB

54 OcCHOBHBIE METOIBI PEIICHUS 1
Jorapu(MUUECKIX HEPABEHCTB

55 OcCHOBHBIE METOIBI PEIICHUS 1
norapu(MUUECKIX HEPABEHCTB

56 OcCHOBHBIE METOIBI PEIICHUS 1
Jorapu(hMUIECKIX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS 1
UPPAIMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS 1
UPpaIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIC METOJIBI PEIICHUS 1




UPPALMOHAIIBHBIX HEPABCHCTB

OcHOBHBIC MCTOJbI pCHICHUA

60 UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTo b1 peleHus
UppaLMOHATIBHBIX YPaBHEHUN

6 I'paduueckue MeTo bl peieHns
UpPPaLMOHATILHBIX YPaBHEHUN

63 I'paduueckue MeTo bl petiieHns
10Ka3aTeIbHBIX YPaBHEHUN

64 I'paduueckue MeTobl pelIeHus
NIOKa3aTeIbHBIX HEPABEHCTB

65 I'padmueckue MeTo Bl pemeHus
JOrapu(pMHUUECKUX ypaBHEHUH

66 I'paduaeckue MeTOIBI pemIeHHS
JorapupMHUECKUX HEPABEHCTB

67 I'paduaeckue MeTO Bl pemeHHs
J0orapu(pMHUECKUX HEPABEHCTB
I'paduueckue MeTobl pelIeHus

68 MOKa3aTeIbHBIX U JIOTapU(MUIECKUX
YpaBHEHUHU
I'paduaeckne MeTO B pemeHHs

69 NOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEHU U
I'paduueckue MeTOIbI perIeHus

70 MOKa3aTeIbHBIX U JIOTApU(MUIECKUX
HEPaBEHCTB
I'paduueckue MeTObI perIeHus

71 MOKa3aTeNbHbBIX U JIOrapu(OMUYECKUX
HEPaBEHCTB
KonTponbhas pabota: "UppanuoHanbHele,

72 noKaszaresbHbIe U Jorapudmudeckue
HepaBeHcTRa"

73 KommuiekcHble uncna. Anrebpandeckas u

TpUrOHOMETpHUecKas (HOpMBI 3aITUCH




KOMIIJICKCHOI'O 4HCJia

KowmrnekcHeie yncna. Anrebpandeckas u

74 TPUTOHOMETpUYECKast (POPMBI 3aITUCH 1
KOMILJIEKCHOT'O YrCa

75 ApudmeTnueckue onepanuu c 1
KOMIUICKCHBIMU YHCIIAMU

76 Apudmerndeckue onepanum ¢ 1
KOMIUIEKCHBIMU YHCIIAMU

77 I/I306pa)K€HI/I€UKOMHJIeKCHLIX qrces Ha 1
KOOPJMHATHOM IJIOCKOCTHU

78 I/I306pa)K€HI/IevKOMHJIeKCHI>IX YHCell Ha 1
KOOPJMHATHOM MIIOCKOCTHU

79 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMILJIEKCHOT'O YKCIa

80 ®opmyna Myaspa. KopHu N-oii ctenenu u3 1
KOMILJIEKCHOT'O YrCIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI JUIs

81 perieHus GU3NIECKUX U T€OMETPHUICCKHIX 1
3a/1a4y

82 KOHTR'OJILHaﬂ pabora: "KomrmuiekcHble 1
qucia

83 Harypanbnble u 1iensie yucna 1

84 HarypanbHbie 1 1ienbie yncina 1

85 [IpuMeHeHne MpU3HAKOB JETMMOCTH LEITBIX 1
yucen

86 [IpuMeHeHne MprU3HAKOB JETMMOCTH LIEITBIX 1
yucen

87 [IpumMeHeHne MPU3HAKOB JACTUMOCTH IEITBIX 1
gyucen: HOJl 1 HOK

88 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX 1
gucen: HOJl m HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTH IIENTBIX 1

YUCCII: OCTAaTKH 110 MOOYJIIO




90

HpI/IMeHeHI/IC MMPHU3HAKOB JCJIUMOCTHU LECJIBIX
YUCCJI: OCTATKH 110 MOJYJIIO

91

HpI/IMeHeHI/IC IIPU3HAKOB ACIIMMOCTHU LEIIBIX
YUCCII: AJITOPHUTM EBxnuma mis pPeIICHUA
3aJa4 B LCJIbIX YHCIIaX

92

KonTtponpHas padora: "Teopus nenbix
yucen"

93

CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

95

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEW pallMOHAIbHBIX YPAaBHEHUI

96

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHU U

97

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYIIHOCTEW MOKAa3aTEIbHbIX YPABHEHUN

98

OCHOBHBIE METOBI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

99

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEH JOTapu(PMUUECKUX
ypaBHEHU U

100

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH Jorapu(pMHUecKux
YpaBHEHUN

101

IIpuMeHeHne cucTeM K peleHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
Pa3IUYHBIX 00J1aCTel HayKH U pealibHOM
JKU3HU, UHTEPIIPETALUS IIOJIy4EHHBIX
pe3yJIbTaTOB

102

IIpuMeHeHne CUCTEM K PEIIEHUIO




MaTeMaTUYECKUX 3aJay U 3a7a4 U3
Pa3TUYHBIX 00JIACTEH HAyKH U peallbHOM
JKU3HHU, HHTEPIIPETalsl TOIy4YEeHHBIX
pe3yabTaToOB

[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a]1a4 13

103 pa3IMYHBIX 00J1acTel HAYKU U peaTbHON 1
KHU3HHU, HHTEPIPETALHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponpHas padora: "Cucremsl

104 palMOHAILHBIX, UPPAIIMOHATIBHBIX 1
MIOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHeHUN"

105 PannonanbHble ypaBHEHHS C TapaMeTpaMu 1

106 ParmonanbHbIe HEPAaBEHCTBA C MTApaMETPAMHU 1

107 PanrioHanbHbBIE CUCTEMBI € TTapaMeTpamMu 1

108 HppannoHaibHble YpaBHEHUS, HEPABEHCTBA 1
C ImapaMeTpaMu

109 HppanroHanbHbIE CUCTEMBI C TTapaMeTpamMu 1

110 [loxa3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C 1
napaMeTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu 1

119 Jlorapugmmuueckue ypaBHEHHs, HEpaBEHCTBA 1
C MmapaMeTpaMu

113 Jlorapudmuueckre CUCTEMBI C MTapaMeTpaMu 1

114 TpuroHomeTpuveckne ypaBHEHHUS C 1
napaMeTpamu

115 TpuroHomeTpuuecKrue HEPABEHCTBA C 1
napaMeTpamu

116 TpuroHOMETpUYECKHE CHCTEMBI C 1
napaMeTpamu

117 [Toctpoenue u uccienoBanue 1

MaTEMAaTHYCCKUX MO}IGHeﬁ PCAIBHBIX




CUTYalLlUi C IOMOUIBIO YPABHEHUH C
napameTpamu

HOCTpOGHI/IC Hn UCCIIC€JOBAaHUC
MAaTEMAaTHICCKUX MOHeHef/'I PCaJIbHBIX

118 . .
CUTYallUi C IOMOLIbIO CUCTEM YPaBHEHHUH C
napameTpamu
[TocTpoenue u uccnegoBanue

119 MaTeMaTHYECKUX MOJIENIEeH pealbHbIX
CUTYallUi C IOMOUIbIO CUCTEM YPaBHEHHUIH C
napameTpamu

120 KontponpsHas pabdora: "3amaun ¢
napamerpamu"

191 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

199 [ToBTOpenue, o600IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

193 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3ALMS
3HaHuii: "YpaBHeHus. Cucrembl ypaBHeHUI"

124 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS
3HaHuii: "HepaBencrtna"

195 [ToBTOpenue, 060061IeHNE, CUCTEMaTH3aIUs
3HaHuii: "HepaBencrtna"

126 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aus
3HaHui: "HepaBencrtsa"

197 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS
3HaHui: "lIpousBoaHas u €€ npuMeHeHue"

128 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3alus
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuil: "[IponsBonHas u e€ npumeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs
3HaHui: "VIHTerpan u ero npumMeHeHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs

3HaHui: "Oynkiun"




139 HOBToPe'I'me, 000011IeHNE, CHCTEMATH3AINS 1
3HaHui: "OyHkiun"
133 HOBTOPC'I'{I/IC, 000011IeHNE, CUCTEMATH3AINS 1
3HaHui: "OyHkiun"
134 Hrorosast koHTpoIbHAs paboTa 1 1
135 Hrorosast koHTpoIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJLHOM TPOT'PAMMBI
10 KJIACC
Kog . .
X IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI CPeIHEro 0o11ero
iy o0pa3oBaHus
1 Yucia ¥ BEIYUACIEHUS
1.1 OnepupoBaTh NOHIATHIMU: PAIIMOHAIILHOE U JICUCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U JICCSITHYHAS APOOb, MPOIEHTHI
1.2 BeimonHaTs apudMeTnyecKue onepanun ¢ paiuoOHATLHBIMEA U JCHCTBUTEILHBIMU YHCIIAMU
1.3 BrinmonHsATs TpuOIMKEHHBIE BEIYKUCIICHHS, UCIIONIB3Ys IIPAaBHIIA OKPYTIIEHUS, IeJaTh MIPUKUIKY U OIICHKY pe3yJIbTaTa BRIYUCICHUN
OnepupoBarTh MOHATHSMH: CTENEHb C IIENIbIM [OKa3aTeleM, cTaHiapTHas ¢(opMa 3alucy ACWCTBUTEIBHOTO 4YHCIA, KOpPEHb
14 HATypaJIbHON CTENEHH; MCIOJIb30BaTh MOIAXOSIIYI0 (OpPMY 3amuCH JACHCTBUTEIBHBIX YHCEI JUISl PEIICHUS MPAKTUYCCKUX 33134 U
MIPEJICTaBICHUS] TAHHBIX
15 OnepupoBarh MOHITHSIMH: CHHYC, KOCHHYC W TaHTE€HC TPOU3BOJIBHOTO YTIJIA; WCIOJIh30BaTh 3alMCh MPOWU3BOJIHHOTO yIiia Yepes
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUU
2 YpaBHEHUs 1 HEPABEHCTBA
21 OnepupoBarh MOHATUSMU: TOXKIECTBO, YPaBHCHHE, HEPABEHCTRBO, 11EJI0€, PAllHOHATBHOES, UPPAITMOHATIFHOE YPaBHCHHE, HEPABEHCTRBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
2.2 BEITOTHATE Tpe0Opa30BaHus TPUTOHOMETPUICCKUX BBIPAKEHUHN M PEIIaTh TPUTOHOMETPHISCKUE YPaBHEHUS
23 BreimonusaTe mpeoOpazoBaHusl 1ENbIX, PALMOHANIBHBIX 1 HPPALMOHATLHBIX BBIDOXEHUI ¥ peliaTh OCHOBHBIE THIIBI IIEJIBIX,
paIMOHATBHBIX M HPPANMOHAIBHBIX YPaBHEHUH 1 HEPABESHCTB
24 [TpuMeHsITh YpaBHEHHS M HEPAaBEHCTBA IS PEIICHHUS MAaTeMaTHYeCKUX 3a/a4 M 3a7ad U3 Pa3InIHbIX 00JacTedl HAyKW M pealbHON

KHU3HHU




MOI[GHI/IPOBaTI: PCAJIbHBIC CUTYyallUW Ha A3BIKC aHFQGPLI, COCTaBJIATh BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA 110 YCJIOBUIO 3aJadvu,

25 HCCIIEI0OBATh MOCTPOSHHBIE MOJIEIH C MCIIOJIb30BAaHUEM arrapara areOpbl
3 OyHKIIMU U Tpaduku
31 OmnepupoBaTh MOHATHAMU: (PYHKIUS, CIIOCOOBI 3aaHust (YHKIUHU, O0JIACTH ONPENEICHUsI U MHOXKECTBO 3HaYeHUN (DyHKIMH, rpaduk
(dbyHKIMH, B3aUMHO 00paTHbIE GYHKITUN
3.2 OnepupoBath NOHATHAMH: YETHOCTh U HEUETHOCTh (DYHKIIMU, HYIH QYHKINHU, IPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonp3oBath rpaguku QyHKIHMA U1 pELIeHNs] ypaBHEHU I
3.4 CtpouTh ¥ UUTaTh rpaduKu JUHEHHON (HYHKIIMH, KBAAPATUUYHON (YHKIIMH, CTENIEHHON (DYHKIIMH C LIEJBIM TTOKa3aTelieM
35 Hcnonb3oBath rpapuku (QyHKIMNA A7 WCCIETOBaHHS MPOLIECCOB U 3aBUCHUMOCTEH MpH pPELICHUH 3aJady M3 JPYrux Y4eOHBIX
MIPEIMETOB M PEaJIbHOM JKU3HH, BRIPAXKATh (hOpMYIaMH 3aBUCUMOCTH MEX/y BETHUYNHAMH
4 Havana matematuyeckoro ananmsa
4.1 OmnepupoBaTh MOHATUSMHE: ITOCIIEAOBATEILHOCTD, apu(hMEeTHIECKasi K TeOMETPUIECKast IPOTPECCUU
42 OmnepupoBathb _TOHATHAMH: OCCKOHEYHO yOBIBaromasi T'eOMETPHYSCKas MPOTPECccHsi, CcymMMa OCCKOHEYHO YOBIBAIOIICH
reOMETPUUYECKOI MPOrpeccuu
4.3 3a/1aBaTh MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CIIOCOOAMH
4.4 Hcnonb30BaTh CBOICTBA MOCIIEIOBATENLHOCTEN U MPOTPECCHI JIsl pEIICHUS PealibHBIX 33]1a4 MPUKJIAIHOTO XapaKTepa
5 MHosxecTBa U JIOTUKA
5.1 OrnepupoBaTh MOHATUSIMHU: MHOXKECTBO, ONIEPAIIMH HAJl MHOXXECTBAMU
59 Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH ammapaT AJsl OMMCaHUs PEaIbHBIX MPOLIECCOB U SIBICHUM, TP PEIICHUH 33]1a4 U3 IPYTUX
y4eOHBIX TPEIMETOB
53 OnepupoBaTh MOHATUSIMU: ONPEEICHUE, TEOPEMA, CIEACTBUE, J0KA3aTeIbCTBO
11 KJIACC
Kon . .
T DT IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOIi MPOrpaMMbl CpeHero oo11ero
e o0pa3zoBanus
1 Uucna v BBIYUCTICHUS
11 OnepupoBaTh MOHATHSAMU: HATypaJbHOE, IEJIO€ YMCIIO; MCIOIb30BATh MPU3HAKH JEIMMOCTH LIEJBIX YMCEell, Pa3JIoKeHHE Yuclia Ha
MIPOCTHIE MHOKUTEIH ISl PEIICHHS 3319
1.2 OmnepupoBaTh MOHATUEM: CTENEHb C PAIlMOHAJIBHBIM IOKa3aTeleM
1.3 OnepupoBath MOHATHAMHE: JIOTapr(M UnCia, JECITUYHBIC U HATYpalbHbIe JTorapu(mbl
2 YpaBHEHUsI U HEPABEHCTBA
2.1 [IpuMeHsITh CBOWMCTBAa CTEMEHW JUis MpeoOpa3oBaHMsl BBIPAKEHHH, ONEPHUPOBATh MOHATHUSAMHU: IOKA3aTeNbHOE YpaBHEHHE W




HepaBeHCTBO;peHRHI>OCHOBHLK:THHLIHOKaSaTeHBHBD(ypaBHeHHﬁllHepaBeHCTB

BeimonuaTe npeoOpa3oBaHUs BBIPAKEHHM, COJEpPKALIMX JOrapu(Mbl; ONEpUpOBaTh MOHATUAMU: JIOTapu(PMUUYECKOe ypaBHEHUE U

22 HEPaBEHCTBO; PEIaTh OCHOBHbBIE TUIIBI JIOIapU(PMUUECKHX YPABHEHUHN U HEPABEHCTB

2.3 HaxoauTs penieHus npocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB

24 OnepupoBaTh NOHATUSAMHU: CUCTEMA JIMHEHHBIX YpaBHEHUH M €€ pelIeHME; HCIIONIb30BaTh CHUCTEMY JIMHEHHBIX ypaBHEHUH aJs
pEILICHUs IPAKTUYECKUX 3a1a4

2.5 Haxomuts pemieHust IpoCTEUIINX CUCTEM M COBOKYITHOCTEH PALMOHAJIBHBIX YPABHEHUN U HEPABEHCTB

26 MogenupoBaTh peajbHble CUTYallMM Ha S3bIKE alreOphl, COCTABIATh BbIPA)XKEHUS, YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO
3aj1a4M, UCCIIEA0BATh IIOCTPOSHHbBIE MOJIETH C UCIOIb30BAaHUEM alIlapara ajareopbl

3 OyHKIMH U TpaPuKH

OmnepupoBaTh NOHATHAMM: IepUOIUYEcKas (QYHKIUSA, MNPOMEKYTKM MOHOTOHHOCTH (YHKLIMH, TOUYKH O3KCTpeMyMa (YHKIHH,

3.1 HauOoIpllee ¥ HaWMEHbIee 3HAUYeHUS (YHKIMHM Ha TMPOMEXKYTKE, HCIOIB30BAaTh WX JJs UCCIENOBaHHMA (YHKIMH, 3aJaHHON
rpadgukom

39 OHepI/IpOBaTI)v MOHATUSAMH: TpadUKHA TMOKa3aTeIbHOM, HOFapH(l)MHiIeCKOfI U TPUTOHOMETPUYECKUX (PYHKLMH; H300pakaTh MX Ha
KOOPJAMHATHOM IUIOCKOCTH U UCIOJIb30BaTh JJIsl PELICHNS YPABHEHUHM U HEPABEHCTB

33 I/Iso6pa>1<ava Ha KOOPJIUHATHOM IJIOCKOCTU I'padUKU JUHEHHBIX YPAaBHEHHHM M MCIOJIb30BATh UX Ui PELICHUS CUCTEMbI JIMHEHHBIX
YpaBHEHUI

3.4 Vcnonb30Bathk rpaguky QyHKIMHA U1 MCCIeI0BaHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYruX y4eOHBIX JAUCHUILINH

4 Hauana MmaTeMaTHueckoro aHainsa

41 OHepI/IpOBaTE HNOHSTUSMHU: HETpepbIBHAS (DYHKIMS, TPOU3BOAHAS (YHKIMH; HCIIONb30BaTh FT€OMETPUUECKUN U (PU3NYECKUI CMBICI
ITPOU3BOJIHOM Ul PEILIECHUS 3a1a4

4.2 HaxoauTh npou3BoAHbIE 3JIEMEHTAPHBIX (PYHKIIHMM, BEIYUCISATH IPOU3BOAHBIE CYMMBI, TPOU3BENEHNUS, YACTHOTO (PYHKIIMHA

43 Vcnonp30BaTh NPOM3BOIHYIO JUISl MCCIIE0BAHUS (DYHKIIMM HA MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHSATh PE3YJIbTaThl HCCIIEAOBAHMS
K MIOCTPOCHHIO TpahrKoB

44 Hcnonp30BaTh MPOM3BOAHYIO JUIsl HAXOXKJICHUS HAWYYIIEro pPEelIeHHs B MPHUKJIAJHBIX, B TOM YHCIIE€ COLHAIbHO-3KOHOMHYECKHX,
3aa4ax

4.5 OnepupoBath NOHATUSAMU: IIepBOOOpa3Hasi U UHTErpal; IOHUMATh T€OMETPUUECKHUI U PU3HMUECKU CMBICT HHTETpajia

4.6 HaxoauTh nepBooOpa3Hble 3JeMEHTapHbIX (QYHKIUH, BRIUUCIATH HHTErpal 1o ¢popmyne Helotona — JleiiGHua

47 Pemate npukiagHbie 3a1a4M, B TOM YUCIIE COLHATBHO-I)KOHOMHUYECKOTO U (PU3UUECKOro XapakTepa, CpeCTBAMU MaTeMaTHYeCKOro

aHaJIn3a




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

IIpoBepsiemMblii 3JIeMeHT COIepPKAHUSA

Koxn
1 Yucna ¥ BBIYUCIIEHUS
Panmonaneubie yncina. OOBIKHOBEHHBIC H JIECATUYHBIC IPOOH, MPOICHTHI, OECKOHEYHbBIE MEPUOANYECKHE IpOoOH. AprUPMETHIESCKHE OTepalliu C
11 paLMOHATIBHBIMU YMCIaMHU, NPeoOpa3oBaHMs YMCIIOBBIX BblpakeHui. [IpuMeHeHue npobel ¥ NMPOLIEHTOB JJIA pEIlEeHUs NPUKIAJHBIX 3a/1ad U3
pPAa3IMYHBIX OTPACIEN 3HAHUW U pealIbHOW JKU3HU
12 JleiicTBuTenpHble yncia. ParmoHanbHble U UppalMOHAIbHBIE YHCIIA. ApI/I(l)MeTI/I‘ieCKI/Ie orepanuy ¢ JeHCTBUTENIbHBIMU unciaMu. [Ipubnnxénnbie
BBIYHUCIICHHS], TPABUJIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUUCIICHUI
13 CTE)HGHI) c uenbiM TmokazareneM. CraHmapTHas ¢opma 3amucH JCHCTBUTEIBHOrO uyucia. lcmosnb3oBanue mnoaxonsimeidl (opMmbl 3amucu
JeMCTBUTENIBHBIX YUCEN JUISl PELICHHsI TPAKTUYECKHX 3a/1a4 U IPE/CTAaBICHUS JAHHBIX
14 Apudmernueckuii KOpeHb HATYPaJIbHOH cTeneHu. JeHCcTBHs ¢ apuMETHUYECKUMH KOPHIMHU HATYPAJIbLHOM CTETICHU
1.5 CuHyC, KOCUHYC U TAaHT'€HC YHCJIOBOIO apryMeHTa. ApKCUHYC, apKKOCHUHYC, apKTAHI€HC YUCIOBOI0 apr'yMeHTa
2 YpaBHEHUs U HEpaBEHCTBA
2.1 ToxiecTBa U TOXIECTBEHHBIE MPE0Opa30OBaHUS
2.2 [Ipeo6pa3oBaHne TPUrOHOMETPUUYECKUX BhIpaskeHUH. OCHOBHbIE TPUTOHOMETPHYECKHE (HDOPMYIIbI
23 VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo 1 HHTEPBAIOB
2.4 | Pemienue neibix U IpOoOHO-pAIIMOHAIBHBIX YPaBHEHUH U HEPABEHCTB
2.5 | PemieHue uppanmoHanbHbIX YPaBHEHUH U HEPABEHCTB
2.6 = Pemenue TpUTOHOMETPUYECKUX YPAaBHEHHNA
2.7 [IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIICHUIO0 MaTeMaTHUECKHX 3aJa4 U 3aJa4 U3 pa3InyHbIX o0JacTel HayKH U peaslbHOM JKU3HU
3 OyHKIHH U TpaduKu
3.1 OyHK1Ms, criocoOsl 3aganus GyHkiuu. ['paduk ynkunu. Bzaumuo oOpaTtHble GyHKIMH
3.2 Ob6unacTh onpeaeneHus: 1 MHOXKecTBO 3HaueHni Gpynkuuu. Hynu @ynkuun. I[lpomexxyTku 3HakonocTostHCTBa. YETHBIE M HEUETHBIE PYHKUINU
3.3 CrenenHas GyHKIHMS C HATYpaJIbHBIM M LIeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0i cTeneHu
3.4 TpuronomeTpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHHE TPUTOHOMETPUUECKUX (PYHKIIUN YHCIOBOTO apryMeHTa




4 Hauana maTemMaTH4eCKOro aHaau3a
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH. MOHOTOHHBIE ITOCIIEA0BATEILHOCTH
Apudmernueckas U reomerpuyeckas mporpeccuu. beckoHeuHo yObiBaromiasi reomerpuueckas nporpeccus. Cymma OecKOHEUHO yObIBarolei
4.2 reoMeTpuueckoil mporpeccuu. @opmyina CIOXKHBIX IMPOLEHTOB. McCHoiap30BaHME MPOrpeccUU [UIsl PELIEHUS pEeabHbIX 3a4ay IPHUKIaJHOTO
Xapakrepa
5 MHokecTBa 1 JIOTHKA
51 MHoxecTBO, onepauuu HajJ MHOkecTBamu. Jluarpammbl Ditiepa — Benna. [IpruMeHeHne TeopeTHKO-MHOKECTBEHHOIO amnmnapara Jjis ONMUCAHUS
peabHbIX MIPOLIECCOB U SIBJICHUHN, IPH PEILICHUH 33Ja4 U3 APYIUX Y4eOHBIX IPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypasibuble u nensle unciaa. [Ipu3Haku 1eIMMOCTH LEJIbIX YHCET
1.2 CreneHsb ¢ pallMoHAIBHBIM ITOKa3areaeM. CBONMCTBA CTENCHU
1.3 Jlorapudm uncna. [lecaTHYHbIe U HATYPAIbHBIC JTOTapHUPMBI
2 YpaBHEHMS U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpAXKEHUN, COAEPIKAIIMX JIOTapU(HMBI
2.2 [IpeoOpa3oBaHue BbIpaKE€HUH, COAEpPKAIIMX CTEIIEHU C PAllMOHAJIBHBIM [TOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokxazarenbHble ypaBHEHUSI M HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHHUsI 1 HEPABEHCTBA
2.6 CucreMbl TUHEHHBIX YpaBHEHUN. PerieHne npukiIaHbIX 3a7a4 ¢ OMOILBIO CUCTEMBI JIMHEHHBIX YpaBHEHHM
2.7 CucTeMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB
28 [Ipumenenne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHWIO MaTEMaTHMUYECKUX 3a/ad W 3a7ad M3 pa3iIu4HbIX oOJacTell HayKd M peasibHOM
YKU3HU
3 OyHKIHH U TpaduKu
31 Oyukuus. [lepuonnueckue ¢yHkiuu. IIpomMexxyTku MOHOTOHHOCTH (QYHKIMH. MakcuMymMbl U MHUHHMYMbl (yHKUOuW. Haumbonbiiee u
HaMMEHbIIIee 3HaueHUe (PYHKIIMH HA IPOMEKYTKE




3.2

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [Toka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku

3.4 Hcnonp3oBanue rpadhukoB HYHKIUHN A7 pelIeHHs] ypaBHEHUM U TMHEWHBIX CUCTEM

35 Hcnons3oBanue rpadgukoB GYyHKIUN Ui HUCCIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEH, KOTOpbIe BO3HUKAIOT MPU PEIICHUU 3334 U3 APYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

4 Hauana marematnyeckoro aHaamsa

4.1 HenpepsiBable pyHKIMU. MeTO MHTEPBAJIOB JJIsl pEIICHUS] HEPAaBEHCTB

4.2 [TpousBonHas GpyHkiuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOTHON

4.3 [TpousBoHbIE AeMeHTapHbIX QyHKINUNA. DOpMYIIbl HAX0XKICHUS TPOU3BOIHON CYMMBI, IPOU3BEACHHS U YACTHOTO (PyHKIMN

44 [IpumeHeHne TPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIMI Ha MOHOTOHHOCTh M IKCTpeMyMbl. HaxoxaeHue HamOOJBIIET0 M HAaUMEHBIIETO
3HaYeHUs (PYHKIIMH HA OTPE3Ke

45 [IpumeHeHre TPOU3BOJHOW MAJIsi HAXOXKJIEHHUS HAWIY4IIero pelleHus B MPHUKIAIHBIX 3ajadax, Uid OMpeleleHHs CKOPOCTH Mpollecca,
3aJIaHHOTO (OPMYJION MITH TPaPUKOM

4.6 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX

4.7 Wurerpai, ero reomerpuyeckuii 1 puznyueckuii cMpici. Beruncnenue nunrerpana no ¢popmyne Heiorona — JleitOuuia

IPOBEPSIEMBIE HA ET'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA3OBATEJILHON
IMPOI'PAMMBbI CPEJHET'O OBLIEI'O OBPA30OBAHUA

Ko N .

u olll;e SEMOro IIpoBepsiemble TpeGOBaHUSA K MPeAMETHBIM Pe3y/JbTATaAM OCBOEHHUSI OCHOBHOI 00pa30BaTeIbHOIi IPOrpaMMbl CpeHero
pobep 00111er0 00pa3oBaHUA

TpeOoOBaHUs

Brnagenue merogamMu 10Ka3aTenbCTB, AJTOPUTMAaMH pEUIEHMs 3ajad; yMeHue (OpMyJIHpoBaTb M ONEPUPOBATH HMOHSTHUSIMMU:
olpeieNieHue, aKCHOMa, TEOpeMa, ClIeICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTeIbCTBO, PABHOCUIIbHBIE ()OPMYITUPOBKH; IPUMEHATH UX;
yMeHHE (OpMYyIUPOBaTH 0OpAaTHOE U MPOTHUBOIOJOKHOE YTBEP)KJIEHUE, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh
METOJI MaTeMaTU4YeCKOW HWHIYKIUU; IPOBOAUTH OKA3aTECJIbHBIE PACCYKIACHUSA IPU PEIICHUM 3aJay, OLEHUBATH JIOTUYECKYIO
IIPaBUJIBHOCTh PACCYKJICHHUM; YMEHHE OIIepUPOBaTh MOHATHAMHU: MHOMKECTBO, MOJMHOXECTBO, OIEpAllMHA HAJ MHOXECTBAMHU;
YMEHHUE HCIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBINM ammapar Ui ONUCAaHUs PEAIbHBIX IPOLIECCOB U SBICHUN WU IIPU PELICHUHU
3aJa4, B TOM UYHCIIE€ U3 APYTUX Y4eOHBIX NMPEAMETOB; YMEHUE ONEPUPOBaTh MOHIATUIMHU: Ipad, CBsA3HBIN rpad, nepeBo, HUKI, Trpad
Ha IJIOCKOCTH; YMEHHE 3a]1aBaTh U OMUCHIBATh rpadbl pa3IMyHBIMHU CIIOCOOAMU; MCII0JIb30BaTh rpadbl MPH PELICHUHU 33134

YMmenune OIICPHUPOBATE MOHATHUAMMU: HATYPAJIBHOEC YHUCIIO, OEJI0C YUCII0, CTCIICHL C HCJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ
CTCIICHU, CTCTICHDb C pAallMOHAJILHBIM IMOKa3aTCJIEM, CTCIICHDL C e CTBUTEIILHBIM IIO0Ka3aTciicM, norapn(bM qucia, CHHYC, KOCUHYC U
TAHI'CHC ITPOM3BOJBHOI'0 4YHMCida, OCTATOK IO MOAYJIIO, pallMOHAJIBHOC YUCJI0, HPPATHOHAJIBHOC YHCJIO, MHOKCCTBA HATYpPaJIbHBIX,




IENIBIX, PAIlMOHANBHBIX, IEHCTBUTEIBHBIX YHCE; YMEHHUE UCIIONb30BaTh MPU3HAKH JIEIMMOCTH, HAUMEHBIINN OOIIUN ACTUTEIb U
HaMMEHbIIIee oblee KpaTHOe, aNropuT™M EBKIIMIA MpHU pelIeHUH 3a/1ad; 3HAKOMCTBO C PA3IUYHBIMU MO3UIIMOHHBIMU CHCTEMaMHU
CUHCIIEHUS; YMEHME BBINOJIHATh BBIYMCIECHUE 3HAYCHUH M IpeoOpa3oBaHUs BBIPAKEHMM CO CTENeHsAMH WU Jiorapudmamu,
npeoOpa3oBaHusi ApoOHO-PALMOHATBHBIX BBHIPAKEHUN; YMEHUE ONEPUPOBATH MOHATUSAMHU: TOCIEI0BATEILHOCTD, apupMeTHIeCKast
nporpeccusi, TeoMeTpuyecKas Iporpeccus, OECKOHEYHO YyObIBarollass TIeoMeTpudeckas IpOorpeccus; YMEHHE 3aJaBaTb
MOCJIEIOBATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO0 PEKYPPEHTHBIX (POPMYII; YMEHHE ONEePUPOBATh MOHATUSMH: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUICKCHBIE YHCJA, MOJYJIb M AapryMEHT KOMIUIEKCHOIO 4YHcia, (opMa 3amuch KOMIUIEKCHBIX YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKash M anreOpanyeckas); yMEeTh MPOU3BOIUTH apu(pMeTHUecKue ACHCTBUS ¢ KOMILICKCHBIMH
YHUCJIAMU; TPHUBOJUTH IPUMEPHI HCIOJIB30BAHMSA KOMIUIEKCHBIX YHCEIN; OIEpUPOBATh IOHATUSAMHU: MaTpuna 2xX2 u 33,
OIIPEEIUTEND MATPULIBI, TEOMETPUYECKUI CMBICII OIIPENEIIUTENSA

VYMeHue onepupoBaThb IOHATUSAMH: pallMOHAJIbHBIE, HWppalMOHAIbHBIE, [10Ka3aTelIbHbIE, CTEIEHHbIE, Jorapu(MUYECKUe,
TPUTOHOMETPUYECKUE YPAaBHEHUsS M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIEPUPOBATH IOHATHUAMM: TOKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEpaBEHCTBO, CHCTEMa YpaBHEHMH M HEpPaBEHCTB, PaBHOCWIBHOCTb YpPaBHEHHH, HEPaBEHCTB U
CHUCTEM; YMEHME PEIIATh YPAaBHEHUS, HEPABEHCTBA U CHUCTEMBI C IIOMOILBIO PA3JIMYHBIX IPUEMOB; PEIIaTh YPAaBHEHHUSI, HEPABEHCTBA
U CHUCTEMBI C IIapaMETPOM; NPUMEHATh YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI Ul PEUICHMs MaTEMaTHMYECKHX 3a1ad U 3a1ad u3
pa3IUYHbIX 00JaCTe HayKU U peaJIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMHU: (YHKLIHSA, YETHOCTh (YHKIMH, NEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIIHUH,
MOHOTOHHOCTHh (DYHKIIMH, SKCTPEMyM (YHKIWHU, HANOOJbIlIee ¥ HAUMEHbIIIEE 3HAUCHHUS (PYHKIMU Ha MPOMEXKYTKE, HETPEphIBHAS
GyHKLUSA, acCUMOTOTHI rpadguka (QyHKIUM, NepBas U BTOpas HPOM3BOJIHAs (DYHKIMH, '€OMETPHUUECKUN M (PU3NYECKHH CMBICI
NIPOM3BOIHOM, MEPBOOOpa3Hasi, OMPEACIEHHBI HHTETPall; YMEHUE HAXOAWTh aCUMITOTHI rpaduka (YHKIHH, YMEHHE BBIYHCIISATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO U KOMIO3ULUHU (YHKINN, HAXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduKy QyHKINHY;
YMEHHME HAXOJIWUThH MPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKIUN; YMEHHME MCIIONb30BaTh MPOM3BOAHYIO JUISI MCCIEAOBAHUA (PYHKIIMMH,
HaXOJUTh HaumOONbIIME M HaWMEHbIINE 3Ha4deHUs (QYHKLUUH; CTPOUTh IpaUKW MHOTOYJICHOB C HCIOJb30BAaHMEM armapara
MaTE€MaTUYeCKOr0 aHaln3a; MPUMEHSATh IPOU3BOJHYIO JUIS HAXOXKIACHUS HAWIYYIIEro PELICHHs B INPUKIAIHBIX, B TOM YHCIIE
COLMAJIbHO-9KOHOMHYECKUX M (PU3MUECKUX 33Jayax; HAXOJUTh IUIOIAAM U OO0BEMBI (UIyp ¢ MOMOIIBIO MHTErpaya; MPUBOIUTH
IIpUMEpPbl MaTEMATHUYECKOI0 MOJIETMPOBAHUS C MOMOILBIO U dhepeHIInaTIbHBIX YpaBHEHUIN

YMeHue onepupoBaTh MOHATHAMH: rpaduk QyHKUMM, oOpaTHas QYHKIUS, KOMIO3UIUS (QYHKUMHA, JMHEHHAs QYHKIMS,
KBaJpaTH4Has (QYHKIUS, palnudoHaJbHAas (QYHKIMSA, CTENeHHas (YHKUUS, TPUTOHOMETpUUYeckhe (YHKIMH, OOpaTHbIE
TPUTOHOMETpHUUECKHEe (PyHKIMHU, NTOKa3aTesbHasd U jJorapudmuueckas QpyHKINN; YMEHHE CTPOUTH IpadUKH U3y4yeHHBIX (YHKIIHM,
BBINOJIHATH TNpeoOpa3oBaHus TpapukoB (YHKIMH, HUCMONB30BaTh TpapUKH Uil H3y4eHHUsS NPOLIECCOB M 3aBHUCUMOCTEH, IpH
pelleHnn 3ajad W3 JAPYrHX Yy4eOHBIX MPEeIMETOB M 3aJad U3 PeaJbHOM KU3HU; BbIpaxaTb (opMynamMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOWCTBA M TpadUKU (PYHKIUH JUIs pelleHus ypaBHEHHUH, HEpaBEHCTB W 3a/ay C MapaMeTpaMu;
n300paxaTh Ha KOOPJAMHATHOM TJIOCKOCTH MHOKECTBA PELICHUI YpaBHEHHH, HEPABEHCTB U UX CHCTEM




YMeHue pemnath TeKCTOBBIE 331a4M Pa3HbIX TUIOB (B TOM YHCIE HA MPOIECHTHI, J0JIM U YacTH, Ha JABMXKEHHE, pabOTy, CTOUMOCTb
TOBApOB M YCIYT, HAJOTH, 3aJa4d W3 OONACTU YINpPaBJICHUS JUYHBIMH M CEMEHHBIMH (PMHAHCAMM); COCTABJIATH BBIPAXKEHUS,
YPaBHEHMsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 33]1a4i, UCCIIEI0BATh [10JIyYeHHOE PELICHNE U OLIEHUBATh MPaBI0I0J00HOCTb
pe3ynbTaTOB;, YMEHHME MOJECIMPOBATH peEalbHbIE CHUTyallud Ha S3bIKE MAaTEMaTUKH; COCTaBIATH BBIPAKCHUS, YPaBHEHHS,
HEPaBEHCTBA M MX CUCTEMbI IO YCIIOBHMIO 3aJayd, MCCIEN0BaTh IOCTPOCHHbIE MOJAEIM C HCIIOJIB30BAaHUEM alrapara aireopsl,
UHTEPIPETUPOBATH [TOIYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh IMOHATUSMU: cpeaHee apudMeTHdyeckoe, MeauaHa, HauOoiblllee W HaMMEHbIee 3HAYCHUs, pa3Mmax,
JTUCTIEPCHs, CTAHAAPTHOE OTKIOHEHHE YUCIIOBOTO HA0Opa; yMEHHE U3BIIEKATh, MHTEPIPETUPOBATH MH(DOPMAIIHIO, TPECTABICHHYIO
B Ta0JNMIlaX, Ha AUarpaMMax, rpaukax, OTpa)karollylo CBOMCTBAa peabHBIX MPOIECCOB U SBJICHUI; MPeACTaBIsATh HH(POPMALIUIO C
MOMOIIbIO TAOWII U JAUArpaMM; UCCIIEOBATh CTATUCTHYECKUE JAaHHBIC, B TOM YHCIE C MPUMEHEHHEM TpaUuecKUX METOJIOB H
JJIEKTPOHHBIX CPEICTB; Ipa)UuecKy HCCIeI0BaTh COBMECTHBIE HAOIIOJEHUS C MOMOLIBI0 JUarpaMM pPacCeUBaHUS WU JIMHEHHOM
perpeccuu

YMeHue onepupoBaTh IMOHSTUSAMH: CIydailHbII ONBIT W CilydaifHOE€ COOBITHE, BEpPOATHOCTh CIIy4allHOIO COOBITHS; yMEHHE
BBIYHUCIISITH BEPOSITHOCTD C UCTIOIB30BAHUEM IpapUUECKIX METOAOB; MPUMEHITH (POPMYIIBI CIOKEHUS U YMHOKEHHSI BEPOSATHOCTEH,
dopmyny monHoil BeposTHOCTH, hopmyny bepHyinu, komOuHaTOpHbIE (DAaKThl U (OPMYIbI; OLEHUBATh BEPOSTHOCTH PEaIbHbBIX
COOBITHI; YMEHHME ONEpPUPOBATH MOHITUSIMU: ClydailHas BEJIMYMHA, paclpeiesieHue BEpOSTHOCTEH, MAaTEMaTUUYECKOE OKUJaHUE,
JMCIIepCUs W CTaHJApPTHOE OTKJIOHEHHWE CIIydallHOW BEJIMYMHBL, (YHKLUUU paclpeseleHuss M IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO0 U HOPMAJIbHOTO PAacHpe/eIeHU; YMEHHE HCII0JIb30BAaTh CBOICTBA M3YUEHHBIX pPACIpeAeieHU Ui pelieHUs
3ajlay; 3HAKOMCTBO C IMOHSTHUSMHU: 3aKOH OOJIBIIMX 4YHCEN, METO/AbI BBIOOPOYHBIX HCCIIEA0BaHMI; YMEHHE HPUBOAUTH IPUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YWCENl B MPHPOJIHBIX W OOIIECTBEHHBIX SBICHUSIX; YMEHHE ONEPHPOBATH MOHATHIMH: COYETAHUE,
NEPEeCTaHOBKA, YUCIIO COYETaHUH, YUCIIO NepecTaHOBOK; OMHOM HpIOTOHA; yMeHHE NpPUMEHSATh KOMOMHATOpHBIE (DAaKTBI U
paccyXAeHMsl JUIsl pelIeHHs 3a/lad; OLEHUBAThb BEPOSITHOCTU pEalbHBIX COOBITHI; COCTAaBISATH BEPOSITHOCTHYIO MOJEIb M
MHTEPIPETUPOBATH MMOITYUEHHBIN pe3ysIbTaT

YMeHHe onepupoBarh MOHATHAMH: TOYKA, MpsAMas, IJIOCKOCTb, IPOCTPAHCTBO, OTPE3OK, JIyd, BEIWYUHA YIUVA, IJIOCKUU YTrOJ,
JBYI'PAHHBIA Yroj, TPEXTPaHHBIA YIroJ, CKPEIIMBAKOLIUECS IpsAMbIC, IAPAIUICIBHOCTh W TNEPIECHIUKYIAPHOCTh IPSAMBIX H
IIJIOCKOCTEH, YroJl MEXAY MPSAMBIMH, YIOJI MEXAY IPAMOM M IJIOCKOCTBIO, YIOJl MEXKIY INIOCKOCTSAMHU, PACCTOSIHUE OT TOYKH 0
IJIOCKOCTH, PACCTOSHHUE MEXAY IPSMBIMH, PAaCCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHE HCIOJb30BaTh IPU PELICHUH 3aaad
u3ydeHHble (aKThl MU TEOpPEMbl IUIAHUMETPHM; YMEHHME OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro MHUpA; CTPOUTH
MaTE€MaTUYECKUE MOJIEIH C IIOMOIIbI0 FTEOMETPUYECKUX MTOHATUN U BEJIMYUH, pELIaTh CBA3aHHbIE C HUMM NPAKTUYECKUE 33]1a41
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YMeHue omnepupoBaTh MOHATHAMHU: IUIOMAAb (UTYpBl, 00bEM (GHUIyphl, MHOTOI'PAaHHHMK, NMPAaBUWIbHBI MHOTOIpaHHHK, CEUEHHE
MHOTOTpaHHMKa, KyO, Mmapajienenurnesl, npusma, nupamuaa, Gurypa U MoBEpXHOCTb BpaIleHMs, HWIMHJpP, KOHYC, map, cdepa,
wiomaab chepsl, MIOMAAs MOBEPXHOCTH NHPAMHJIbI, MNPU3MBI, KOHYyca, LMIMHIpa, OO0BEM KyOa, NPSIMOYTrOJIHHOTO
napajuielenuneaa, NMUPaMUIbl, NMPU3MBbL, HUIMHAPA, KOHyca, IIapa, pa3sBEPTKAa IOBEPXHOCTH, CEYEHMs] KOHyca M LWJIMHJPA,




napaielibHble OCH WM OCHOBAaHUIO, CEYCHHUE IIapa, IUIOCKOCTh, Kacaromasics cepsl, HUIUHAPA, KOHYCa; YMEHUE CTPOUTH CEUEHHE
MHOTOTpaHHHMKA, HM300pakaTh MHOTOTPAaHHUKH, (UIypbl U TOBEPXHOCTH BpAIICHUS, UX CEUYCHHUS, B TOM YHUCIE C IOMOIIBIO
JJIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATh CBOMCTBA I'€OMETPHUECKUX (UIyp, CAMOCTOSTEIBHO (DOPMYIUpPOBATh OIpEACIICHUS
U3y4aeMbIX (UTYp, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX U MPH3HAKaX F€OMETPUYECKUX (UTYp, 0OOCHOBBIBATH MJIM ONPOBEPraTh UX;
yYMEHHUE NPOBOANUTH KIacCU(UKALUIO GUTYp M0 pa3IMYHbIM IPU3HAKAM, BBIIOIHITE HEOOXOMMBIE IOMOIHUTENIbHbIE IOCTPOSHHUS

11

YMeHue onepupoBaTh IMOHSATUSMU: JBIKEHHE B TPOCTPAHCTBE, IMAPAIUICIBHBIN IMEPEHOC, CHMMETPHUST Ha IJIOCKOCTH W B
IIPOCTPAHCTBE, MMOBOPOT, Mpeodpa3oBaHue MOJA00Ms, 000HbIC (GUTYPBI; YMEHHUE paclo3HaBaTh paBHbIC M MOJ00HBIC (UTYPHI, B
TOM 4YHCIIe B MPUPOJE, UCKYCCTBE, apXUTEKType; HCIOIH30BaTh N€OMETPHUECKHE OTHOIICHUS TPU PEUICHUM 3a/1a4; HaXOIUTh
FCOMETPHYCCKHE BEJIMYMHBI (IJIMHA, YToJ, IUIOMIaab, 00bEM) NP PEIICHUH 3a7a4d U3 APYTUX YYeOHBIX IMPEIMETOB M U3 pealbHON
JKU3HU; YMEHHE BBIYUCISITH T€OMETPHUYECKHUE BEIMYWHBI (JJIMHA, YrOJI, TUIOIMIAah, O0BEM, IUIOIMIAh TMOBEPXHOCTH), HCIIONB3YS
W3YYCHHBIC (POPMYJIBI U METOJBI, B TOM YHCJIE: ILIONIA (b MOBEPXHOCTH MUPAMUIBI, TIPU3MbI, KOHYCA, [HJIUHIPA, IUIOMAaL ChEphI;
00BEM Ky0a, MPSIMOYTOJBHOIO TMapauielIenuIea, MUPAMH/IbI, TPU3MBI, HWIHHIPA, KOHyCa, I1apa; YMEHHE HAaXOIHWTh OTHOIICHHE
00BEMOB MOJOOHBIX (HUTYD
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YMmenue OICPpHUPOBATH MMOHATHUAMU: NPAMOYTOJIbHAA CUCTEMAa KOOPJAUHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAWHATEI BEKTOpA, CyMMa
BCKTOPOB, IIPOU3BCACHUC BCKTOPA HA YKUCJIO, PA3JI0KCHUC BEKTOPA I10 6a3Hcy, CKAJLIPHOC ITPOU3BCACHNEC, BEKTOPHOC ITPOMU3BCACHUC,
Yrojia MExay BEKTOpaMH; YMCHHUEC HUCII0JIb30BAaTh BCKTOpHLIfI u KOOpI[I/IHaTHI)If/'I MCTOJ AJid pCIICHUS NrCOMCTPHUYCCKUX 3a/lad U 3aaa4
APYyrux y‘le6HbIX MpcaIMCTOB
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YMeHue BLI6I/IpaTb MOJAXOJAIIMN METO OIS peuiceHud 3a4a4u; IMOHUMAaHHUC 3HAYUMOCTU MATEMATUKU B U3YUCHUU IIPUPOJHBIX U
06III€CTBGHHI)IX IMpouccCoB U ﬂBHeHHfI; YMCHHEC PACIIO3HABATH MPOABJICHUC 3aKOHOB MAaTCMAaTUKH B UCKYCCTBC, YMCHUC IIPUBOAUTDH
MMPUMCPBI MATEMATHICCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTH4YeCKOM HAayKHn

HNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, TIPOBEPSAEMBIX HA EI'3 110 MATEMATHUKE

Kon ITpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
1.2 Parmonanbhble unciaa. OObIKHOBEHHBIE U IECSITUYHbBIE JPOOHU, MPOLIEHTHl, OECKOHEUHbIE MTEPUOINYECKHE APOOH
1.3 ApudmeTrueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBUs ¢ apupMEeTHYECKUMU KOPHSIMU HAaTypaJIbHOM CTETIEHU
1.4 Crenensb c 1enbiM nokaszaresnemM. CTeneHb ¢ palilMOHAIbHBIM NToKa3aTeneM. CBOMCTBA CTENIEHU
1.5 CuHyC, KOCUHYC U TaHT€HC YHCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YHCIOBOTO apryMeHTa
1.6 Jlorapudm yncina. JlecaTuyHble U HATYpajIbHbIE JOrapu(MbI
1.7 JleiicTBuTENbHBIE YnCia. ApupMETHUECKHE ONEPALNU C JIEHCTBUTENbHBIMU YnciaaMu. [IpuOnmkEéHHble BHIYMCIEHUS, IPABUIA OKPYIJIEHUS,




IIPUKHJIKA U OLICHKA PE3YyJIbTaTa BBIYMCICHUI

1.8 [IpeoOpa3oBaHue BbIpaXKEHUI
1.9 KowmriekcHbie yncna
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 Lenbie u 1pOOHO-pAIIOHANIEHBIC YPABHEHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpuyeckre ypaBHCHUS
2.4 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Ienpie u 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [Toka3zaTenbHbIE U JOrapuPMHIECKIE HEPABEHCTBA
2.8 Tpuronomerpuueckrue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB
2.10 YpaBHEHMsI, HEpABEHCTBA U CUCTEMBI C TApaMETPaMu
211 Marpuia cucteMsl JMHEHHBIX ypaBHeHUH. Onpenenurens MaTpULbI
3 OyHKIMH U TpaduKH
31 OynkIus, crocoos! 3axanus GyHkuuu. I'padux Gynkmnun. Bzanmuao obOpataslie pyHkunu. YétHple 1 HeuéTHBIe QyHKIMH. [lepronnyeckue
byHKIIUU
39 OO6nactp ompeneneHus 1 MHOKeCTBO 3HaueHnid pynkimn. Hymn gynkmun. [IpoMexxyTku 3HaKOMOCTOSTHCTBA. [I[pOMeXyTKH MOHOTOHHOCTH
¢yHkuMu. MakcuMyMbl 1 MUHUMYMBbI yHKIMH. Hanboupliee 1 HauMeHblee 3HadeHne GyHKIUU Ha TPOMEXKYTKE
3.3 CrenenHas GyHKLUS C HATYpaJIbHBIM M LIeJbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-0if creneHu
3.4 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpapuKu
3.5 IToka3zarenbHas u orapudmuueckas GyHKIMU, X CBOMCTBA U TpaduKH
3.6 Touku pazpbiBa. AcumnToTsl rpadukoB ¢pyHkuuid. CBolicTBa (QYHKIMI, HEMPEPbIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas U reoMmeTpuueckas nporpeccuu. @opmysa ClI0KHbBIX IPOLIEHTOB
4 Hauana maTemMaTHueckoro aHaimsa
4.1 [IpousBonnas ¢pyHkimu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHHA
4.2 [TpuMeHeHHe NPOU3BOAHON K MCCIIEOBaHUIO (DYHKIMA Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxoxkIeHue HanOoJblIero M HaHMMEHBIIEro




3HaA4YCHUA (I)YHKI_[I/II/I Ha OTPC3KC

4.3 [TepBoobpasnas. MuTerpan
5 MHokecTBa 1 JIOTUKA
5.1 MHOXeCTBO, onepaiuu HajJ MHOKecTBaMHu. J{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTpust
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena ¥ NOBEPXHOCTH BpalICHUS
7.5 KoopauHaTsl 1 BEKTOPBI
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