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MNOACHUTEJIBHASA 3AIIMCKA

VYuebnblii Kypc «AnreOpa W Hayajga MaTEMaTUYECKOTO aHAIIM3a» SIBISETCS
OJIHUM U3 Haubosiee 3HAYMMBIX B IPOrpaMMe CpeaHero oodiiero odpa3oBaHUS,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y A
U3Yy4YEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXO0IUMOM
JUIsl OCBOEHUsI MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPHUH, CIOBECHOCTH U APYIHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroIuecs OBJIaJIeBAIOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KoTopas (opMyIupyeT CBOU
JOCTUKEHHS B MaTeMaTudeckon hopme.

Y4eOHbIii Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOTO aHallh3a 3aKJIaJlbIBaeT
OCHOBY /I YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (PU3UKH, XUMHUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHUEHTHPOBATHCSA B COBPEMEHHBIX LU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHeHmero oopa3oBaHus U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBiajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMH KOHCTPYKLMSMHU aireOpbl M MaTeMaTHMYeCKOro aHaliu3a pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKJICHHSI C TIOMOIIBIO MHIYKUWU U PacCykAarh NEAYKTUBHO, UCIIOIb30BaTh
000O1IeHre W KOHKpEeTH3allnio, a0CTparupoBaHWE M aHAJIOTHI0, (HOpMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIICHHE.

B xoxe u3yueHust yyeOHOro kypca «Ainredpa v Havajla MaTeMaTH4YE€CKOro
aHanu3a» OOydYaroU[Mecsl MOJY4YaloT HOBBIA OMBIT PEIIeHHs] MPUKIAJAHBIX 3a/ad,
CaMOCTOATEIBLHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH pealbHbIX CUTyaluH,
WHTEPIpPETAlMd  TOJNYYCHHBIX  pEIICHWH, 3HAKOMATCA C  MpUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIONIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSIMU U UX aBTOpPaMH.

VY4eOHbIll Kypc 00JafaeT 3HAYMTENbHBIM BOCIHUTATEIBHBIM MOTEHIHAIIOM,
KOTOPBIN peanu3yercs Kak depe3 Y4YeOHBbId MaTepuasl, CIOCOOCTBYIOIIUN
(GbOpMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHoM
NesATeNbHOCTH, TpeOyromed MNpOJOJDKUTEILHOM KOHIIEHTpAllMM  BHUMAHMS,
CaMOCTOATENIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTHM 3a IOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTroauku OOydeHHs] airedpe M HadajaM MaTeMaTH4eCKOro
aHaJIN3a JISKUT JACSTEIHbHOCTHBIN MPUHIIAI 00yYCHUS.

B crpykType yueOHOro kypca «Anrebpa M Hauyajga MaTeMaTHYE€CKOTO
aHaJIKM3a» BBIIEIEHBI CIEIYIOIUE COAepKATEIbHO-METOqUYEeCKue TuHuu: «Yucna
U BbIUKCIEHU», « DyHKUUU U Tpadukm», « YpaBHEHUSI U HepaBeHCTBay, «Hauana
MaTE€MaTU4YeCKOro aHainu3a», «MHoXkecTBa U JIorTWKa». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANYECKUE JIMHUM HW3YYaroTCsl Ha NPOTSHDKEHUH JABYX JIET
oOyueHusi Ha ypOBHE CpeIHEro o0Iero oOpa3oBaHHWs, €CTECTBEHHO JOMOIHSIS
Jpyr Ipyra U MOCTENEHHO HAChIIasiCh HOBBIMM TeMaMM U paszzaenamu. JlaHHBIHA
yueOHbII KypC SBISI€TCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEIuHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUINH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MAaTEeMaTHUYECKU aHAIM3, TEOpUs MHOKECTB, MaTeMaTH4yecKas
goruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBJIAJIEBAIOT BCE Ooiiee
IMIMPOKUM MATEMaTUYECKUM allapaToM, Y HUX MOCJIeI0BaTeIbHO popMHUpyeTCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJENb peanbHON
CUTYyallud, IPUMEHSTh 3HAHUS, MOJlyYeHHbIE TIPU MU3YyYEHUH y4eOHOTo Kypca, JUis
pelIeHusl CaMOCTOSITETbHO COPMYITHMPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxarenbHo-MeToIMYecKas: JTUHMS «YMcna W BBIYMCICHUS) 3aBEpIIacT
¢dopMHpOBaHNE HABBIKOB UCIOJIB30BAHUS JACUCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO 00111er0o o0pa3zoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBanus oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBHIKOB
palMOHANbHBIX BBIUMCICHUM, BKJIIOYAIOMIUX B C€Osl MCIHOJIb30BAaHUE Pa3IMUHBIX
dopM 3ammcu 4YMciIa, YMEHHUE JeNaTh NPUKUAKY, BBINOJIHATH NPUOIMKEHHBIC
BBIUMCJIEHHS], OLIEHUBATh YUCIIOBbIE BbIpaXEHUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaloIIUMCs MHOXECTBAa HATYpaJbHBIX, LEJbIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJoM H3 3TUX MHOXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JeJIeHHE Halelo,
ONEPUPOBAHUE OCTAaTKAaMU HA MHOMKECTBE IEJIBIX YHCEN, O0coOble CBOWCTBa
paIMOHANBHBIX M MUPPAIMOHATBHBIX YHCeN, apu(METHIECKIE ONEpaliy, a TaKxKe
U3BJICUCHUE KOPHS HATYPaJbHOM CTENEHH HA MHOXKECTBE KOMIUJIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY pPACIIMPEHHMIO Kpyra HCIHOJB3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX NMPUMEHEHHS JJISl PELICHHs Pa3UYHBbIX 3a]a4
dbopMupyeTcsi TpeCTaBIeHNE O €IUHCTBE MATeMaTUKH KaKk HayKd W €€ POJjH B
MOCTPOCHUN MOJIETIEH peanbHOro MHUpa, HIUPOKO HCHOIB3YIOTCS O00O0OIIeHHE U
KOHKPETH3AIIHS.

Jluaust «YpaBHEHHS W HEPABEHCTBA» peaju3yeTcs Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpelIHero oOmiero oOpa3oBaHHUs, IMOCKOJbKY B Ka)XJIOM
pasgene IIporpamMmbl MpeayCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OOydalol[uecs OBIAJCBAIOT PA3NUYHBIMU METOJAMU  PEIICHUS
palMOHANbHBIX, HPPAIMOHANbHBIX, TOKa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cozepkamx mnapaMerpbl. llomydyeHHbIE yMEHHS IIUPOKO HCIIONB3YIOTCS TpU
UccleoBaHNH (YHKIUK C TOMOIMIBIO MPOW3BOMHOM, MPH PEIICHUH MPHUKIAIHBIX



3a/1a4y 1 337a4 Ha HaXOXKJEHUE HAaMOOJbUIMX U HAMMEHBIIUX 3HAYEHUH (YyHKUHUU.
JlanHast conmepkaTesbHas TMHUS BKJIIOYAET B ce0s Takke (OPMUPOBAHUE YMEHUN
BBITIOJIHATh ~ pacy€Tel 1O  QopMynaMm, MpeoOpa3oBaHus  pPalMOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKXKE BBIPAXKEHUM,
COJIepKalllUX CTENeHH W Jiorapudmsl. brarogaps u3yyeHUro anreOGpandyecKkoro
MaTepuaja IPOUCXOJMUT  JaJIbHEWIIee  pPa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxaeHudd, pabOTel €  CHUMBOJBHBIMH  (opmMamu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpaBEHCTB. AnrebOpa
npeanaraetr d(pQPeKTUBHbIE HHCTPYMEHTHI [UIsl PEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAIHO JIEMOHCTPUPYET CBOM BO3MOMXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeTOAMYECKass JNUHUA «DyHKIMM W TpaduKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 334a€T MOCJIEI0OBATENbHOCTh U3YUEHUSI MaTepuana. M3yueHnue cTerneHHou,
MOKa3aTENbHOM, TOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIA, UX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (PDYHKIIUHN NJIs pelieHus 3a7ad U3 APYTHX YUeOHBIX
MIPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MAaTEMATUYECKUM aHAIU30M,
TaKk M C pEIIeHHEeM YpaBHEHUI U HepaBeHCTB. [Ipu 3TOoM Oosbllloe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXKaTh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMYMHAMU, HCCJIEAOBaTh MOJyYeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Marepuan 3TOH cofepKaTebHON JIMHUN HAIleJIeH Ha Pa3BUTHE YMEHUU
M HaBBIKOB, IIO3BOJISIFOIIMX BbIpakKaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznuuHor ¢dopme: aHATUTHYECKOU, Tpaduueckord u ciioBecHo. Ero msyueHwue
CIIOCOOCTBYET Ppa3BUTHIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALUH, UCTIOJIb30BAHUIO AaHATIOTHIA.

ConepxartenbHas nuHusi «Hadama mareMaTM4ecKoro aHaau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHX, TaK U MPUKIAAHBIX 3ajad,
JIOCTYIHBIX 00Yy4YarolMMCs, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpauky CcHOXHBIX (YHKLIHMA, ONpeAeasiaTb HX HauOOJbIIME W HAaWMEHbIINE
3HAYEHUs, BBIYUCIATH IUIOMAAU (QUIyp U OOBEMBI TE, HAXOAUTH CKOPOCTH U
YCKOpEeHHUsl IpoleccoB. JlaHHas colep)KaTelibHasl JIMHHS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUS MAaTEMAaTHYECKUX MOJENIEH pealbHbIX CUTYalHi,
MO3BOJIAET HAXOJWTh HAWIYyYIIEE pEUIEHWE B TMPUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMHMYECKHX, 3aJa4ax. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4YECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMAITBLHO-JIOTHUYECKOTO U
KPEaTUBHOTO MBIIIUICHHS, (POPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HalT O



BBIIAIOIIMXCSl pE3ysbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpax.

CopeprxarenbHO-MeTOANYECKasl TUHUS «MHOXKECTBa M JIOTMKa» BKIIIOYAET B
ceOs DJIEMEHThl TEOPUHM MHOXKECTB M MaTeMaTH4ecKoW JOruku. Teoperuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYypC IIKOJIBHOW MATEMATHKHU
U TpejiaraloT Hau0oJiee YHUBEPCAIbHBIM SI3bIK, OOBEIMHSIOIIMA BCE pa3ielibl
MaTeMaTUKU M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pPa3Hble MaTeMaTHYECKUE
JUCUMIUIMHBL W WX MpWIOKEHUd B eauHoe wnenoe. [losTomy BaxkHO nath
BO3MOXXHOCTh 00y4YaromieMmycsi IMOHUMaThb TEOPETUKO-MHOKECTBEHHBIH SI3bIK
COBPEMEHHOW MaTeMaTHKH U HCIOJIb30BaTh €ro AJIs BBIPAXKEHUS CBOUX MBICIIEH.
JpyruMm BaXXHbIM MpPU3HAKOM MaTEMaTUKM KakK HayKd CJeAyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBaHHMI U CJIEJAOBAaHUE OMpPEIEIEHHBIM
IpaBuWiaM  I[OCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JEMEHTaMHU
MaTEMaTHYECKON JIOTMKM CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBILIUICHUS
0Oy4Yaronmxcs, MNO3BOJISIET UM CTPOUTHh CBOM PACCY’KJIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBIIIICHUSI.

B yuebHOM Kkypce «AnreOpa M Hadajga MAaTEMaTHYECKOrO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTrO MOJEIMPOBAHUSA, KOTOPbIE IPU3BaHBI
cioco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHSI MOJENe peaJbHBIX
CUTyallull, HCCIENOBAaHUS STUX MOJENEH C IOMOUIbI amnmapara anreOpsl H
MaTE€MaTUYECKOr0 aHaju3a, WHTEPIpEeTalMd MOJYyYEeHHbIX pe3yJbTaToB. Takue
3aJIJaHMA BIUIETEHBI B KAXK]IbII U3 Pa3JeioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTEpHal
y4e0HOro Kypca IIMPOKO HCIOJIb3YETCs AJs PelleHUs] NpUKIagHbIX 3amad. [lpu
pEIIEHNM  peaJbHBbIX  MPAKTHUYECKUX  3adady  oOydawliuecs  pa3BUBAIOT
HAOJIOAATeNIbHOCTh, YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCTIONB30BaTh  aHAJIOTHI0, 0000maTh M KOHKPETU3MPOBATh  MpoOJIeMy.
JlesTenbHOCTh 1O (POPMUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcs B IpOLECCe U3YUEHHs BCEX TEM YUeOHOro Kypca «AnreOpa 1 Hayasna
MaTEMaTUYECKOTrO aHaJU3ay.

Ha wu3ydenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
aHanu3a» otBoAuTcs 272 4vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
10 KUIACC

Yucaa v BBIYMCICHUA

Pannonanpabie uyncia. OOBIKHOBEHHBIE W JECATUYHBIC IPOOH, MPOIICHTHI,
OeckoHeuHble Tepuoanyeckue Apoou. I[lpumenenue npoOed U MPOLEHTOB IS
peLIeHUs NPUKIIAIHBIX 3a/1a4 U3 Pa3IUYHbIX OTPACIIEH 3HAHUM U PEajbHOW KU3HMU.

[eWictButenbHble 4uchna. PanuoHanbHblE W MPpAlMOHAIBHBIE YHCIA.
Apudmernueckre  omepanuy ¢ JICUCTBUTEIBbHBIMH  4YuclaMd.  Momyib
JEUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [Ipubmimk€HHbIE BHIYMCIICHHUS, TIPaBUIIa
OKpYIJIEHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIYNCICHUMN.

Crenenp ¢ 1uenplM mnokaszareneM. buHoMm Hberotona. Hcenosb3oBanue
MOAXOASIIEH (POPMBI 3aMKUCH ACUCTBUTEIBHBIX YUCEN IS PEIICHUS TPAKTUYECKIX
3a/1a4 U MPEJCTaBICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHON CTENEHU U €T0 CBOMCTBA.

CreneHp € palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM OKA3aTEJIEM.

Jlorapupm uymcna. CpoiictBa jorapupma. JleciTuuHbIE U HaTypaJibHbIE
JorapuMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
apPKKOCUHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHBbIE TMpeoOpa3oBaHUsA. YpaBHEHHE, KOPEHBb
ypaBHEHUS. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHHUs-ciencTBus. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1IEIBIX U APOOHO-PAIIMOHANBHBIX YPaBHEHHUU U
HEPAaBEHCTB. MHOrowIieHbl OT OJHOW IEepeMeHHOW. JleleHue MHOrowieHa Ha
MHOIOYJIEH ¢ ocratkoM. Teopema be3dy. MHOrowieHsl ¢  LEIbIMU
kodpdunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMNX CTEIIEHU U KOPHH.

HppaunonanbHbie ypaBHEHUSI. OcHOBHbIE METO/IbI pelieHus
MPPALUOHAIBHBIX YPABHCHUMH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOJIbI PEIICHUS MOKAa3aTEIbHbBIX

YPaBHEHHUM.

[TpeoOpa3oBaHre BEIPAKCHHM, COACPIKAIITUX JIOTapU(MBI.

Jlorapupmuueckne ypaBHEHUSI. OcHOBHBIC METOJTbI pereHus
JorapuMUYECKUX ypaBHECHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIbL. [TpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellleHne TPUroHOMETPUYECKUX YPABHEHU M.



Pemenne cucrem JIMHEMHBIX ypaBHEHHMW. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHUH. OrnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYHUCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHWe NpPUKIAIHBIX 3aJad C [OMOILIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMH. lccinenoBaHne NOCTPOEHHOW MOJEIU €
ITIOMOIIBIO MaTPUI] ¥ ONIPEIEIIUTEIICH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN peallbHOM CHUTyalMd C IMOMOIIBIO
YPaBHEHHN M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYeCKUX 3a7ad M 3a/Jad M3 Pa3lIMYHbBIX 00JacTel HAyKu W peallbHOU
KU3ZHU.

DOyHKUNHU U TPaPuKn

@Oynkuus, crnocoObl 3afanus GyHKIUU. B3aumHO o00paTHbBIE (QYHKIMH.
Komnosumms gynkiuit. 'paduk  QyHKiuu. OnemMeHTapHble TpeoOpa3zoBaHUs
rpaguKoB QyHKIIHIA.

OO6usacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkuuu. Hynu QyHxuuu.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC M Heu€THBIC GyHKIMH. [leproanueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIIMHU. MaKCUMyMbl U MHUHHUMYMBbI
¢bynkuuu. Hanbosnpiee u HauMeHbliee 3Ha4yeHust GyHKIMHA HAa POMEXKYTKE.

Jluneiinasi, KBajpaTuyHasi W ApOOHO-TMHEWHAs (PYHKIUU. DIeMEeHTapHOE
UCCJIeIOBAHUE U MTOCTPOEHUE UX IpadUKOB.

CreneHHas (yHKUMS ¢ HATypaJbHBIM U 1IENbIM MoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W Trpaduk KOpHS N-OH CcTeNmeHH Kak (GyHKIUA OOpaTHOU
CTEINEHU C HaTYpaJIbHBIM [TOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHH, UX CBOMCTBA W TpaduKu.
Hcnonb3oBanue rpadukoB GyHKIMMA 1715 pelIeHUs] YpaBHEHUH.

TpuroHoMmerpuueckass OKpYKHOCTb, OIPEAECICHUE TPUTOHOMETPUUYECKUX
(GyHKIN YUCITIOBOTO apTyMEHTA.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEANbHBIX MPOLECCaX U SBICHUSIX.
['pacduixu peanbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4ecKOro aHajain3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJaHUsl IIOCJIEJOBaTENbLHOCTEH. MeTon
MaTeMaTU4eCKON VUHY KA. MOHOTOHHBIE u OTpaHUYECHHbIC
MOCJEA0BaTENbHOCTU. VICTOpHUsT BOZHHMKHOBEHUSI MAaT€MaTHYECKOrO0 aHalM3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmernueckas ¥ TeoMeTpuuecKas rmporpeccuu. beckoneuHo yObIBaroias
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH M€OMETPUUECKON
MPOTrpeCCUU. JIMHENHBIA U SKCIIOHEHIMAIBHBINA pOCT. Yucno €. @opmyia ClI0KHBIX
npoueHTOB. Mcnonb30BaHWE TPOTPECCHMU [JI  PELICHHUS pEeajbHbIX 3a/ad
MIPUKJIATHOTO XapaKTepa.



HenpepbiBHble (yHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI
rpadukoB ¢ynkiuii. CBoiicTBa (GyHKIMN HEMPEPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl pELICHMs HepaBeHCTB. [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GbyHKIMIA 715 peleHus 3a/1ay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHrne, reOMEeTPUIECKUN 1
(bu3znyecKuii CMBICT MPOU3BOIHOMN. Y paBHEHHE KacaTeabHOU K rpaduKy QyHKIHUH.

[IpousBoanble  3nemeHTapHblX  (QyHKuuid.  IIpousBoaHass ~ CyMMbl,
MPOU3BENICHUS, YACTHOTO U KOMIO3UINH (PYHKIIHHA.

MHoxkecTBa M JIOTHUKA

MHoOX€ecTBO, omnepauudd HaJ MHOXXECTBAMM M HUX CBOWCTBa. JlMarpammsl
Oiinepa—Benna. [IpuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHMS PEATbHBIX MPOLECCOB WM SBJICHHUW, NPH PELICHUHM 3a1ad M3 JPYTrUx
y4eOHBIX NMPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIEICTBHE,
JI0Ka3aTEIbCTBO, PABHOCHUIIBHBIC YPAaBHEHMUS.

11 KJIACC

YucJia 1 BBIYUCIEHUS

Harypanbabie u 1iensie yucia. [IpuMeHeHue MprU3HAKOB JEIUMOCTH IEIbIX
gyuces, HauOonpmuik oOumi nenutens (nanee — HOJl) m HamMeHblee oOiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputma EBkiuaa s pemeHus
3a71a4 B ICJIBIX YHCIIaX.

KomrmuiekcHple umciia. AnreOpanyeckass W TPUTOHOMETpHUYECKas (HOPMBI
3alUCH KOMIUIEKCHOTO dYHcia. ApudMETHYECKHE OIepalui C KOMIUICKCHBIMU
yuciaamu. M3o0paxeHrne KOMIUIEKCHBIX YHCEJI Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. KopHu N-0i CTeneHU U3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl pelieHusT PU3NIEeCKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUs U HEPABEHCTBA

CucrtemMma ¥ COBOKYNHOCTh YpPaBHEHHUW M HEPABEHCTB. PaBHOCHUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIC/ICTBUA. PaBHOCUIIbHBIC HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH ¢  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIC METOJIbI PCIICHHS TIOKa3aTeIbHBIX W  JOTapu(PMUUSCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM M COBOKYIMHOCTEH paluOHaIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEeHMS, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumMeHeHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3IUYHbIX OO0JacTel HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [OJYyYEHHBIX PE3yJIbTaTOB.

DyHKIUY U TPaPUKHU

I'padpux kommoszumuu ¢Qyskuii. ['eomerpuyeckue o0Opa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckre PyHKIUHU, UX CBOMCTBA U FPAPUKH.

['padmueckre mMeTOmbl pelIeHHUs YpaBHEHHWM M HepaBeHCTB. [ 'paduueckue
METO/IbI PELIECHHUS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPH PELICHUHU 3aJad M3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATIbHOM KU3HU.

Havana MmaTeMaTH4eCcKOro aHaju3a

[IpumeHeHne Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoknenue  HauOonbIIero M HAaMMEHBIIETO0  3HAYEHUU
HENPEPBHIBHON (YHKITMH HAa OTPE3KeE.

[IpumeHeHne NpPOU3BOJHON [UIsl HAxXOXKJEHHS HAWIY4ylIero peuieHus B
NPUKIIAIHBIX 3a/ladax, ISl OMNPENCIICHUS CKOPOCTH M YCKOPEHHUS IMpouecca,
3aJJaHHOTO (HOPMYJIION WK TpauKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBoOOpa3HbIX. [lepBooOpa3Hbie
aneMeHTapHbIX QyHKUMH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNuterpai. ['eomerpuuecknit CMBICJI VHTErpania. Brruucnenune
ornpenenéHHoro uurerpaia mno ¢popmysie Heiorona-JleiOuura.

[IpumeneHnue wHTErpanga s HAXOXKIEHUS IUIOMAAeH IIOCKUX GUryp u
00BEMOB T€OMETPUYECKUX TEJL.

[Tpumepsr pemenuit auddepeHmanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJICJIMPOBAaHUE peaJbHBIX TMPOIECCOB € MOMOLIbI0 U depeHInanTbHbIX
YPaBHECHUU.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKTAHCKON MO3ULIMKU 00YUaIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  OOIIecTBa,  MPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUMH,
MpoIeAyp TPaKIAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JIPyroe), yMEHHe
B3aMOJICMCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GyHKIUSIMHY ¥ HA3HAYCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PaKTaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIJIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHHUE K
JIOCTUKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTHYECKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHKEHUU B JPYTrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEW POCCHUUCKOTO Hapoja, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O0 CO3HAHUA, 3TUYECKOTO TMOBEACHUS, CBSI3AHHOIO C MPAKTUYECKUM
MPUMEHCHUEM JIOCTH)KCHUW HAyKH W JIESATEIbHOCTBIO YYEHOTO, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAsg JICTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, PEIICHUHN, PacCy IACHUN, BOCIPUUMYINBOCTD
K MAaT€MaTUYECKHAM acCIE€KTaM Pa3JINYHbIX BUJOB UCKYCCTBA;

5) pu3u4YeCKOro BOCIMTAHMS:

cOPMHPOBAHHOCTh yMEHUS TMPUMEHSATh MAaTeMAaTHUYeCKHe 3HAHUA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOTo 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 30POBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas (u3nUecKass aKTUBHOCTH), (PU3NUECKOe COBEPIICHCTBOBAaHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAYy, OCO3HAHHE LIEHHOCTH TPYAOJIIOOUs, HHTEPEC K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M e€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeli mpodeccnr U pearru30BBIBATH COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 HA TMPOTSDKCHWH BCEW JKW3HH, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUH IPAKTUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPaBICHHOCTH;

7) 3K0JIOTUYECKOT0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYphbl, TOHUMAHHUE BIIUSHUS
COIMATbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COI[UATBLHOMN
Cpe/ibl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM, OpueHTaIus
Ha TPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU IS pelieHus 3agady B 00JacTu
OKpY>Karollel Cpelibl, IJIAHUPOBAHUE IIOCTYNIKOB W OLIEHKH HUX BO3MOXHBIX
MOCJIEJICTBUM VISl OKPY KAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 NMO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOINECTBEHHOM  MpPaKTUKH, [MOHUMaHUE
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeIOBEHYECKON AesTENbHOCTH, STaroB €€
Pa3BUTHA M 3HAYUMOCTH JUIsl DPA3BUTHSL LMBUJIM3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYeCKOM KyJIbTypol Kak CpEJICTBOM IMO3HAHHUS MHpA,
FOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIIEI0BATEIbCKYIO0 JESTEIbHOCTD
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTebHbIE YHUBEPCATbHbIE YUeOHbIe 1eiicTBUSA

ba3oBble 1ornueckue aAecTBUs:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATHYECKUX
OOBCKTOB, TIOHATWH, OTHOIICHWA MEXIy TOHATHUAMH, (DOPMYITHpPOBATH
OTIpEJICIICHHS TIOHATHH, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCHU(DHUKAINH,
OCHOBaHWMSI 17151 0000IICHHS ¥ CPAaBHEHHSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OpMyJIMpOBaTh W  NPEeOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIBHBIE ¥ OTPUIATEIbHBIC, SAMHUYHBIC, YaCTHBIE M OOIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKAE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPEUHS
B (akrTax, JaHHBIX, HAONIOJACHUIX M YTBEPKICHUSX, Mpearatb KpUTEPUH s
BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX H
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHLHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKICHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAMBATh apTyYMEHTAIIUIO, IPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIHI;

BBIOWpATh CMOCO0 pemieHus y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIEHHUsA, BbIOMpaTh HauOoyiee MOAXOAAIMK ¢ y4ETOM
CaMOCTOATEILHO BBIICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaegoBate/ibCKue 1eiiCTBUA:

WCIIOJIb30BATh BOIPOCHI KaK WCCIIENOBATEIHLCKUA WHCTPYMEHT TIO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (PUKCUPYIOUIUE  MPOTHUBOpEUYHE,  MpodIiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

MIPOBOJIUTH CAMOCTOSITEIIBHO CITIAHUPOBAHHBINA SKCIICPUMEHT, HCCIICOBAaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXIY 00bEKTaMU, SIBJICHUSIMU, TTPOIIECCAMH,

CaMOCTOATENHLHO (OPMYIMPOBATH OOOOIICHUS M BBIBOJBI MO peE3yjbTaTam
MPOBEIEHHOTO  HAOJIIOJICHMs, UCCIEIOBAaHUS, OLIEHUBATh  JIOCTOBEPHOCTh
MOJIYYE€HHBIX PE3YIbTAaTOB, BHIBOJIOB U 000OIIECHHUI;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IMPOIECCa, a TaKKe BBIJIBUTATH
MIPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH ACHUIIUTHEI HHPOPMAIIMH, JAaHHBIX, HCOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U IS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BUIOB U
dbopm IpeacTaBICHNUS,

CTPYKTYPUPOBATh HH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (opMax,
WTIOCTPUPOBATh TpaUUueCcKy;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu o CaMOCTOSITEITbHO
chOpMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBeEpPCcAJbHbIE YUeOHbIe TelCTBUSA

OoOmenmue:

BOCIIPUHUMATh U () OPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIIOBHAMU H
HEeasIMH  OOIIEHHUs, SCHO, TOYHO, TPaMOTHO BBIpaKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX U TMHUCHMEHHBIX TEKCTaX, J1aBaTh MOSCHEHUS MO XOJYy pPEIICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYUYEHHBIN pe3ybTarT;

B X0Jie 0OCYXXKJICHHS 3aJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOMl TEMBI,
npoOJjieMbl, pelIaeMoil 3ajadyd, BBICKA3bIBATh UJEH, HAalleJeHHbIE Ha TIOMCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXKACHUS C CYXICHUAMH APYTUX YUYaCTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIHpPOBATH pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MPEACTABIATh PE3YIbTAaThl PEUICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIEIOBAHUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (QopMaT BBICTYIUICHHS € Y4YE€TOM 3ajad
MIpE3CHTAIMU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA



Camoopranuzamnus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3a/1a4d, BBIOMPATh CIIOCO0 peIieHus ¢
Y4ETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBAThH BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIA MHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBHON  pediekcun KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJbTATOB, BIAJACTh
croco0amMu CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3yibTaTa perieHUs
MaTeMaTHUYEeCKOM 3aJ1auH;

MIPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3aa4H,
BHOCHUTHh KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, JaHHBIX,
HAWJICHHBIX OMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa N U YCIOBUSAM, OOBSICHATH IPUIHHBI
JIOCTUKEHUS WIM HEJOCTHKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIbHOCTD:

MOHUMAaTh M MCIIOJIL30BaTh MPEUMYILECTBA KOMAaHJAHOM M WHJMBHUIYyaJIbHOU
paboThl mNpU pelIeHWH Y4YeOHBIX 3ajay, NPUHUMATh II€db COBMECTHOM
JeATeIIbHOCTH, IUIAHHUPOBATh OPraHU3AIlI0 COBMECTHOM pabOThI, paclpenessTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKJIaTh TMIPOIECC M pe3yJbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIC€ IITYPMBD» M HHBIC), BBIIIOJHATH CBOK 4YacTh pPabOTBHl U
KOOPJAUHUPOBATh CBOW JCHCTBHS C JPYTMMHM 4Yj€HAMH KOMAaHJbI, OICHHBATh
KaueCTBO CBOEr0 BKJIaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenuss B 10 kjacce oOyyaromuics MOJYYHT CIIEIYIOLIUE
npeIMEeTHbIE Pe3yJIbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOIO
Kypca «AnreOpa U Havyajla MaTEMaTUYECKOTO aHATN3ay:

Yucia ¥ BbIYHCICHHSA:

cBOOOIHO OIEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEeYHas
nepuoanyeckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YMCIO, MHOXECTBA
palMOHAIIBHBIX U IEUCTBUTEIBHBIX YUCEN, MOAYJIb JEHCTBUTEIHHOTO YHUCTIA;

OPUMEHATh JIpoOM M NPOLEHTHI JUIsl pPEIICHUS NPHUKIaJHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HH;

OPUMEHATh NPUOIMKEHHBIE BBIYUCIICHUS, ITPaBUIa OKPYTICHUSI, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIUNCICHUN;



CBOOOIHO ONEpUPOBATH IOHATUEM: CTENEHb C LEJIbIM II0KAa3aTeleM,
UCIOJIB30BaTh MOAXOIALTYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YHCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJACTABIICHUS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHHY,;

CBOOOJTHO ONEPUPOBATH IMOHATHUEM: CTETIEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO ONEPUPOBATH MOHATUAMM: JIOTapu(M YuCHa, JECATUYHBIE H
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHT€HC, KOTaHIE€HC
YUCJIOBOI'0 apryMEHTa;

ONEPUPOBATH MOHATUSAMH: APKCUHYC, APKKOCHHYC U apKTAHTE€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHHs U HEPaBEeHCTBA:

CBOOO/IHO OINEPUPOBATh NMOHATHUAMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIUYHbIE METOJbl PELICHUS pPAUUOHAIBHBIX M JIPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IIPUMEHATH METOJ HWHTEPBAJIOB Ul PELICHUS
HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATh MOHATHUSAMHU: MHOIOWIEH OT OJHOM INepeMEeHHOH,
MHOTOWIEH C LeJbIMM KO3(p(UUIUEHTAMH, KOPHM MHOTOWIEHA, HPUMEHAThH
JICJICHE MHOTOWIEHA Ha MHOT'OYIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS PELIeHUs 3a/1a4;

CBOOOJIHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulpl 2 X 2 M €ero TeOMETPUYECKUH CMBICI,
MCIIOJIB30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYHUCICHHUS €r0 3HA4YEeHUS,
IIPUMEHSTh ONPEACIIUTENIN Uil PELIECHHUs CUCTEMbl JIMHEHWHBIX YyPaBHEHMWH,
MOJEIIMPOBATh PEAIbHBIE CUTYALIMU C IIOMOIIBIO CUCTEMbI JIUHEHUHBIX YPaBHEHUH,
UCCIIEI0BATh IIOCTPOCHHBIE MOJECIM C IIOMOIIBIO MaTPULl U OIPEAEIUTEIIEH,
WHTEPIIPETUPOBATH MOJTYUEHHBIN pPE3yIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM C KOPHSIMH [UIsl I[peoOpa3oBaHUs
BBIPAKCHUM;

BBIIIOJIHATH PE0OPa30BaHUS YHCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTENEHU C
palMOHAJIbHBIM I10Ka3aTelIeM;

UCII0Ib30BaTh CBOMCTBA aorapupmoB TUTs npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

cBOOOIHO OMEpUPOBATh MOHATUSMU: HppAIOHATbHBIC, MOKAa3aTelbHbIE U
Jorapu(MHUUYECKrEe YpaBHEHHUS, HAXOAUTh UX PELICHUS C IOMOILBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA IPOBEPKY KOPHEM;



NPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKHE POPMYIIBI Ui IPeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJIHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (HOPMYJbBI  JIIi  PELICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPHUYECKUX YPaBHEHUI;

MOJICJIMPOBaTh peallbHble CHUTyalldd Ha S3bIKE anreOpbl, COCTAaBIATH
BBIPQXXCHHS, YpaBHEHHUS, HEPABEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENU C MCIIOJIb30BAHUEM alllapara anreopsl.

DyHKIUN U TPaPUKU:

CBOOOJIHO OINEpPUPOBATH MOHATUAMU: (DYHKIUS, CIOCOOBI 3a7aHusl (DYHKIIUH,
B3aUMHO O0OpaTHble (QYHKUMH, KOMHIO3uUMs (yHKUMWA, Tpaduk QyHKIUH,
BBITIOJTHATH dJIEMEHTapHbBIC TTpeoOpa3oBanus rpadukoB PyHKIUH;

CBOOO/IHO OIEpPUPOBATh MOHATUAMU: OOJACTH OIpPENETICHUS U MHOMXECTBO
3HauYeHUN QYHKIHUH, HYJIU QYHKIUHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OMEpPUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (DYHKIUH,
nepuoanyeckre QyHKINHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DYHKIMHM, HAuWOOJbIIEE W HAUMEHbIIEe 3Ha4YeHHe (QYHKIUM Ha
MIPOMEKYTKE;

CcBOOOJIHO OINEpPUPOBATh MOHATUSAMU: CTENEHHAs! (PYHKIHUS C HATYpaJbHBIM U
HelabIM ToKazareneM, rpapuk CTENeHHOW (YHKIMH C HAaTypaJlbHbIM M IEJIbIM
nokasaresieM, rpauk KOpHs N-Oi cTeneHH Kak (PyHKIMH OOpaTHOM CTENeHH ¢
HaTYpaJIbHBIM MOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIMHEHHAs, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GyHKINU, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHKUE U TOCTPOEHUE UX TpadUKOB;

CBOOOIHO OMEpUPOBATh MOHATHAMH: TOKa3aTelbHas M JorapudmMuyeckas
byHKIIMHA, WX CBOWCTBA W TpadUKH, HCIOIL30BaTh WX TpaduKH I PEIICHUs
YPaBHEHHI;

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
oTpe/ieTIeHNe TPUTOHOMETPHUUECKUX (QYHKITUI YUCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Tpaduku GyHKIMHA Ui HCCIEAOBAHUSA MPOIECCOB U
3aBHCUMOCTEH TpH pElICHUH 3a7ad U3 JPYTHX Y4eOHBIX MPEAMETOB U peaabHOU
KHU3HU, BBIpAXaTh (HOpMyIaMH 3aBUCMOCTH MEXKy BETUUMHAMU;

Hauajia MaTeMaTH4eCKOr0 aHAJIM3A:

CBOOOJHO OMEpUpPOBATh MOHATHIAMU: apumeTHdecKass U TeOMETpUYecKas
nporpeccusi, 06CKOHEYHO yOBIBAIOIIAsl TEOMETPUUECKAs MPOTPECCHs, THHEWHBIN U
HKCMOHEHIIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM IS PELIECHUs pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MTOCIIEIOBATENBHOCTb, CIIOCOOBI 3a/1aHUS
NIOCJIEJOBATENBbHOCTE, MOHOTOHHBIE M OIPAHUYEHHBIE IIOCIEAOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKJEHUS MAaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OECKOHEUYHO MaJlbIX;

CBOOOJHO ONEpPUPOBATH MOHATHUSIMH: HENpPEpPbIBHbIE (PYHKUHUU, TOUKH
pa3pbiBa rpaduka pyHKIMHA, aCUMIOTOTHI rpaduka QyHKINM;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHS, HENpEpbIBHAs Ha OTPE3KE,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKIUHN AJIS peLICHHs 3a/1a4;

CBOOOJIHO OINEpHpPOBaTh MOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
byHKIMH, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh TPOU3BOAHBIE CYMMBbI, POU3BEACHUS, YACTHOTO U KOMITO3HUIIMU
IBYX (PYHKITUH, 3HATH TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN U (U3MYECKUN CMBICT MPOU3BOTHOM st
peneHus 3aaad.

MHokecTBa U JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMHU: MHOXECTBO, ONEpalMi  Haj
MHO>KECTBaMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar [Jisi ONMCaHUs pPeajbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUHU 33]1a4 U3 IPYTUX yYeOHBIX MPEAMETOB;

CBOOOJTHO OMEPUPOBATH IMOHATUIAMH: OIpPEICICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, 10KA3ATEINbCTBO, PABHOCHIIbHBIE
YPAaBHEHUS U HEPABEHCTBA.

K xoniy oOyuenuss B 11 kjacce oOyd4aroumuiics MOTYYUT CIIETYIOUTUE
MpeIMETHbIE PEe3yJbTaThl O OTACJIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «AnreOpa U Hauyajla MaTEMaTUYECKOTO aHAIN3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh TMOHATUSMHU: HATypajlbHOE U 1LEJI0€ YHUCIO,
MHOKECTBA HATypaJbHbIX U LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypasbHBIX 4McCeNn sl pelIeHHs 3a1a4, IPUMEHSTh
anroputm EBkinna;

CBOOOJHO ONEPUPOBATH IMOHATUEM OCTaTka IO MOJYJIIO, 3aluChIBaTh
HaTypaJbHbIE YHCIIA B PA3JIMYHBIX IO3UIIUOHHBIX CUCTEMaX CUUCIICHMUS;

CBOOOJIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTaBIATh KOMIUIEKCHBIE YMCia B alreOpanyeckod u
TPUTOHOMETPHUUECKOU (hOpMe, BBINOIHATh apU(PMETHUECKUE ONEpalud ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOMN TIIOCKOCTH.

YpaBHeHUs U HEPaBEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHITUSMH: HPpPALMOHAIIbHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOJUTh WX PEIIEHUS C TOMOIIBIO
PaBHOCUJIBHBIX MIEPEXO/JIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW TpU pEUICHUW TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OINEPUPOBATH MOHITHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOJIMMbIe  (QOPMYJbI  JJIsl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUIIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI 1 HEPABECHCTB;

pemarb pallOHAJIbHbIE, HMppaloOHaIbHEIE, IIOKa3aTelbHbIE,
gorapuMUyYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
coAepKalye MOyJId U IapaMeTpBbl;

MPUMEHSTH TpaduuecKre METOABI I PEIICHUS] YPaBHEHUH ¥ HEPABEHCTB, a
TaKkKe 3ajJlay ¢ mapaMeTpamy;

MOJICNIMPOBAaTh peajbHbIE CHUTyallMd Ha $S3bIKe ainreOpbl, COCTABISTH
BBIDQKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBUIO 3aJ1a4H,
UCCJIeIOBAaTh IOCTPOEHHBIE MOJIETM C MCIOJIb30BAHUEM afiapara anreopsl,
MHTEPIPETUPOBATH MTOTYUEHHBIN PE3YJIbTAT.

DOyHKUUM U TpauKu:

CTpOUTh TpaduKH KOMIO3UIUMU (PYHKIUHA C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIeIOBAHUS U CBOWCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTH TE€OMETPUYECKUE o0Opa3bl YpaBHEHUW U  HEPABEHCTB Ha
KOOPJMHATHOU MJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh TMOHITHSAMHU: TpPaPUKA TPUTOHOMETPUUECCKUX
byHKIUH;

NPUMEHITh (YHKIUU JJI1 MOJICIUPOBAHUS U MCCIEAOBAaHUSA pPealbHbIX
IIPOLIECCOB.

Hayvasia MaTeMaTH4eCKOI0 aHAJIU3A:

WCITIOJIB30BATh MPOU3BOIHYIO JIJISI HCCIEOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y O3KCTPEMYMBI;

HAXOJUTh HaOOJbIIIee U HAMMEHbIIEE 3HAUCHHS (PYHKIIMU HEPEPHIBHOM Ha
OTPE3KE;

WCIOJIb30BaTh MPOU3BOAHYIO U1 HAXOXICHUS HAWIy4lIEero pELUICHUS B
MPUKJIAJHBIX, B TOM 4YHUCIE COUUAIBHO-DKOHOMUYECKUX, 3aJayax, i
OTIpEJICJICHUs] CKOPOCTH W YCKOPEHHWs Tpoliecca, 3aJaHHOro (QopMysiod WU
rpadukom;



CBOOOIHO OMEpUPOBATh TMOHATUSAMHU: TEPBOOOpa3Hasi, ONpeACTEHHBIN
UHTErpall, HAaXOJIWUTh NEepBOOOpa3HBIC AIIEMEHTApHbIX (YHKUUNA M BBIYUCIATH
uHTerpan no Gpopmyne Herotona-Jleitonuna;

HAXOJUTh IJIOUIA/IN TUIOCKUX (GUTYp U 0OBEMBI TEJl C TOMOUIBIO HHTETpaa;

UMETh TPEJCTABICHHE O MaTeMAaTUYECKOM MOJCIUPOBAHUM HA TPUMEPE
cocraBieHus TudpepeHnaNIbHbIX YPaBHEHU;

pemaTts MPUKIaJHbIE 3a7aud, B TOM YHUCIE COIUAIBHO-DKOHOMUYECKOTO H
(bu3NYECKOro XapakTepa, CpeJCTBAMU MaTEMaTHYECKOTO aHaIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
n/n MPOrpaMMbl Bcero Koutpoaburie  Mpaxruyeckue oOpa3oBaTejibHbIE
padoThbI padoThI pecypenI

MHOXECTBO IEHCTBUTEIIBHBIX YHACEIL.

MHorounensl. PanimoHanpHble ypaBHEHHS U 24 1

HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

ypaBHEHUH

Oyukiun u rpapuku. CreneHHas QyHKIHS C 12 1

LIEJIBIM T10Ka3aTelIeM

Apudmernueckuii KOpeHb N-0if CTETeHN. 15 1

WppannonanbHble ypaBHEHUS

[Toka3zarenbHas ¢pyHkuus. [loka3arenbHble 10 1

yYpaBHEHUs

Jlorapudgmuueckas QyHKIIUS. 18 1

Jlorapudmuueckre ypaBHEHUs

TpuroHomeTprudeckue BeIpaXXeHNs U 29 1

yYpaBHEHUs

[TocnenoBaTenbHOCTH U IPOTPECCUN 10

Henpepeieabie pynkuuu. [IponszBoanas 20

[ToBTOpenue, 06001IeHNE, CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0



11 KITACC

KoanvecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (uudposbie)
n/n MPOrpaMMbl Bcero Kontpoarueie  Tpaxkruueckue oOpa3oBaTeJibHbIE
padoThbI padoThbI pecypesI

UccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1

IPOM3BOTHOU

[lepBooOpa3Hast 1 UHTETPa 12 1

I'paduku TpuroHOMEeTpHUECKUX () YHKITHHA. 14 1

TpuroHomeTpuveckne HepaBEHCTBA

WppanuonansHbie, MOKa3aTeIbHBIC U 24 1

JorapupMUIECcKie HEPaBEHCTBA

KommuiekcHble uncna 10

HatypanbHble u 1ienbie grcia 10

CucteMbl pallMOHATIBHBIX, UPPALIMOHATIBHBIX

MIOKA3aTeIbHBIX U JIOTapu(pMUUECKUX 12 1

ypaBHEHUH

3aza4y ¢ napaMeTpamu 16 1

[ToBTOpenue, 0600IIeHNE, CHCTEMATU3AIUS 16 )

3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0






IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoaudecTBO 4acoB
Nen/m  Tema ypoka B Kontpoasnubie IIpakTuyeckne
cero padoThI padoThI
1 MHOXECTBO, Oneparuy Haji MHOYKECTBAMH H 1
HX CBOMCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOT'O 1
amnmapara Jijisl peleHus 3a7a4
PanmonansHele urcia. OOBIKHOBEHHBIE U
4 JECATUYHBIC TPOOH, TIPOLICHTHI, 1
OeCcKOHEYHBIE TIEPUOANYECKHE APOOH
PanmonansHeie urcia. OOBIKHOBECHHBIE U
5 JECATUYHBIC TPOOH, TIPOLICHTHI, 1
OCCKOHEYHBIC TIEPUOTUUECKHE IPOOH
6 [Tpumenenue apobeii U IPOIECHTOB IS 1
pelIeHus TPUKIAJIHBIX 33724
7 [Tpumenenue apobeii U IPOIECHTOB IS 1
pelIeHUs TPUKIAIHBIX 3a]1a9
8 JeicTBuTenbHbIC yncia. PanimonanbHbie U 1
UppalMoHaIbHbIC YK CIIa
9 Apudmernueckue onepanum ¢ 1
JICHCTBUTEILHBIMU YHCIIAMHU
10 Mopaynb AeCTBUTENBHOTO YHUCIIA U €T0 1
CBOICTBa
11 [TpuOnmxE€HHBIE BHIYMCIECHUS, IPaBUia 1



12

13

14

OKpYTJICHMS, IPUKUIKA U OLIEHKA
pe3yJibTaTta BEIYMCIEHUN

OCHOBHBIE METO/JIbI PEIIEHUS LETbIX U
JPOOHO-PaLIMOHANIBHBIX YpaBHEHUN U
HEPaBEHCTB

OcHOBHEIE MCTOJbI pCHICHUA TEJIbIX U
JIpOOHO-palIMOHATBFHBIX YPaBHEHUHN U
HEPaBEHCTB

OcHOBHEIE MCTOJbI pCHICHUA LEJbIX U
JIpOOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

16

17

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

MHorouseHsl ¢ HenbIMi KO3 GUlneHTaMu.
Teopema Buera

Pemenne cucreM TMHENHBIX YpaBHEHUN

18

19

20

21

Pemrenue cucreM JTUHENHBIX YpaBHEHUN

Martpuna CUCTEMBI JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €10
rE€OMETPUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HaYCHU

Ompenenurens MaTPUILI 2X2, €TO
TrE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

IIpumeHneHue onpeaenuTes Ui pelieHus
CUCTEMBI JINHEWHBIX YPaBHEHUN

22

Pemenue MPUKIAIHBIX 3aaa4 ¢ TIOMOIIbIO



23

CHUCTEMBbI IMHEHHBIX YpaBHEHUN

Pemenne nmpukiagHeIX 3a/1a4 C IOMOUIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

Konrponsnas pabora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHENHBIX YpaBHEHUN"

25

®ynkuums, cnocoObl 3a1aHus QYHKIIH.
B3aumuo obGpartnsie ¢pynkunu. Kommosunms
byHKIUH

26

27

28

I'paduk dynakmmu. DnemeHTapHbIe
npeoOpa3zoBanusl rpa)UKoB QyHKITUN

OO6nacTb omnpeeseHus: U MHOXKECTBO
3HaueHui Gpynkuuu. Hymu pyHkumm.
ITpoMexyTKH 3HAK OCTOSIHCTBA

YéTHbIe 1 HEYETHBIC (PYHKITHH.
[Tepuonnueckue ¢pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

29

MaxkcuMyMBbl 1 MUHUMYMBI ()yHKIIHH.
HauOonpiiee 1 HauMeHbllee 3HaYeHNE
(GYHKIHU HAa TPOMEXKYTKE

30

31

32

JluHeliHas, KBaipaTU4HasI U TPOOHO-
nuHenHas QYHKITIT

DeMeHTapHOe MCCIIeIOBaHNE U TOCTPOCHUE
rpaduKoB ATUX QPYHKITUN

DeMeHTapHOe MCCIIeIOBaHNE M TOCTPOSHHUE
rpaduKoOB ATHX PYHKIUI

33

CreneHsb ¢ 1eIbIM IToKa3aTeiaeM. buaom
Hrrotona



CreneHs ¢ OCJIBIM ITOKA3aTCIJICM. bunoMm

34 Hprotona

35 CreneHHast QyHKIIHS C HATypalbHBIM U
IIeJIbIM Moka3aTesneM. E€ cBoiicTBa u rpaduk

36 Kontponbhas padora: "Crenennas
¢ynkuus. E€ cBolicTBa u rpadgux"

37 ApudmeTnueckuii KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApudmeTrnueckuii KOpeHb HATYpPaTbHOM
CTEIIEHU U €r0 CBOMCTBA

39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKEHHIA,
COJIEp KaIlMX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHHH,
COJIEpIKaIMX CTENIEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIOBBIX BBIPAXKEHHH,
COJIEp KaIlMX CTETIEHU U KOPHU
WppanmonansHele ypaBHeHUs. OCHOBHbIE

42 METO/JIbl PEIIEHUs UPPALIUOHATIBHBIX
ypaBHEHUH
WppannonaneHele ypaBHeHU. OCHOBHbIE

43 METO/Ibl PEIIECHUSI UPPALUOHATIBHBIX
YpaBHEHUH
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

44 METO/BI PEIICHNS UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UppalMOHATILHBIX YPaBHEHHM

46 PaBHOCHMIIBHBIE TEPEXObI B PELLIECHUHN



UppalMOHATIbHBIX YpaBHEHHI

PaBHOCHIIBHBIE IEPEXO/BI B PEICHUHN

4 UPPAIMOHATLHBIX YPaBHCHHM

48 PaBHOCWIIBHBIE TIEPEXOBI B PEILICHUN
UPPaIMOHATIBHBIX YPaBHCHHM
CaoiicTBa 1 rpaduK KOpHs N-0i CTETICHU

49 KaK (YHKIIMH OOpaTHOM CTENEHH C
HATypaJIbHBIM MOKa3aTelleM
CaoiicTBa 1 rpaduK KOpHs N-0¥ CTETICHU

50 Kak (PyHKIIMH OOpaTHOM CTETICHHU C
HATypaJIbHBIM MOKa3aTeleM
Kontponbnas padora: "CpoiicTBa u rpadux

51 KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHEeHUs"

59 CreneHsb ¢ paloHaIbHBIM IIOKA3aTEJIEM U
e€ CBOMCTBA

53 CreneHb ¢ paloHaIbHBIM MTOKa3aTeNIeM U
e€ CBOMCTBA

54 CreneHb ¢ paloHaIbHBIM IOKA3aTEJIEM U
e€ CBOICTBA

55 [TokazarenbHas GyHKIHA, €€ CBOMCTBA U
rpadux

56 Hcnons3oBanue rpaduka GyHKINN AJs
peLIeHUs] ypaBHECHU I

57 Hcnons3oBanue rpaduka GyHKIUN AJIs
pelLIeHUs] ypaBHEHU

58 ITokazarenbHble ypaBHEHUSI. OCHOBHBIE

MCTOJBI pCIICHUSA ITOKAa3aTCIIbHBIX



ypaBHEHUH

[TokazarenbHble ypaBHeHHs. OCHOBHbBIE

59 METOBI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUH
[TokazaTenbHbie ypaBHeHUs1. OCHOBHBIE

60 METO/BI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 Konrponbnas padora: "[lokazaTenbHas 1
¢ynknus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa jorapudma 1

63 Jlorapudm umncna. CBolicTBa Jorapudma 1

64 Jlorapugm uncna. CoiicTBa Jorapudpma 1

65 JlecaTn4HbIE U HATYpAIbHBIE JTOTapH(PMBI 1

66 JlecaTuuHbIe U HaTypaJbHbIE JOrapu(pMbI 1

67 [IpeobpazoBanue BhIpaKEHUH, COIEPKAIIIX 1
sorapu@msl

68 [TpeoOpa3oBaHue BEIpAKEHUH, COICPIKAIINX 1
Jorapupmbl

69 [IpeobpazoBanue BhIpaKEHUH, COIEPKAIIIX 1
JorapudMbl

70 Jlorapudmuueckas pyHkuus, e€ cBONCTBA U 1
rpaduk

7 Jlorapudmuueckas pyHKIus, €€ CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHEHUH

73 Hcnons3oBanue rpaduka GyHKINN AJIs 1



pelleHus: ypaBHEHU N

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/]Ibl pelIeHNUs JorapuMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

75 METOBI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIC

76 METOMBI pEIICHUs JIOTapu(HMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE NTEPEXOIbl B PEIICHUH
JorapupMHUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TEPEXOBI B PEILICHUU
JOrapu(pMHUUECKUX ypaBHEHUN

79 KonTponbnas pabdota: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckne ypapaenus"

80 CuHyc, KOCUHYC, TAHT'€HC U KOTaHI'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHI'€HC
YHCIOBOIO apryMeHTa

82 ApKcHHYC, apKKOCUHYC U apKTaHI'€HC
YKCJIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC
YHCIOBOTO apryMEHTa
TpuroHomeTrpuyeckas OKpyKHOCTb,

84 ompeeeHue TPUTOHOMETPUUECKHIX
(GYHKLMN YUCIOBOTO apryMeHTa

85 TpuronomeTrpuyeckas OKpyKHOCTb,



OINpeNIETICHUE TPUTOHOMETPUYECKHUX
(YHKIMI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 1

87 OCHOBHBIE TPUTOHOMETPHUUECKUE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYITBI 1

90 ITpeoOpa3oBanue TPUrOHOMETPHUUECKUX 1
BBIPAKECHUI

01 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpAKEHU I

92 [IpeoOpa3oBanue TPUrOHOMETPHUUECKUX 1
BBIPaKCHUIN

03 ITpeoOpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPaXKCHUI

94 Pemenue TpuroHoMeTprUYECKUX YpaBHEHUM 1

95 Pemmennie TpUroHOMETPHUUECKUX YpaBHEHUIN 1

96 Pemrenne TpUroHOMETPHUYECKUX ypaBHEHHUN 1

97 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUN 1

98 Pemrenne TpUroHOMETPHUYECKUX ypaBHEHHUI 1

99 Pemiennie TpUroHOMETPUUECKUX YpaBHEHUI 1

100 Pemenrie TpUroHOMETPUUECKUX YpaBHEHUIN 1
Konrponbnas pabora:

101 "TpUroHOMETPUUYECKHE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nocieaoBarenbHocTed. Meron 1

MaTeMaTUYECKON MHIYKIIMU




MOHOTOHHEBIE U OI'pPaHUYCHHBIC

103 nocienoBarenbHOCTU. McTopus ananmmsa
0ECKOHEYHO MaJIbIX

104 Apudmernueckas IporpeccHs

105 ['eomerpuueckas nmporpeccus

106 beckoneuyHo yObIBatomias reoMeTpuieckas
nporpeccust

107 CyMmMa GeckOHEYHO yOBIBaIOIIEH
r€OMETPUYECKON TPOTPECCUU

108 JIMHENHBIN U DKCIOHEHIUAJIBHBINA POCT.
Hucno e. DopMyna CI0KHBIX IPOLEHTOB

109 JIMHENHBIN U DKCIOHEHUAJIBHBINA POCT.
Uucino e. Dopmyiia CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHne NpOrpeccuu Jisl perieHust
peanbHBIX 33/1a4 NPUKIAJHOrO Xapakrepa

111 Konrponbnas padora:
"[TocnenoBatenbHOCTH U TIpOrpeccuu’”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touxka pa3pbiBa. ACUMIOTOTHI TpadUKOB
byHKIMIA

114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaoiicTBa (yHKIIMI HEMIPEPHIBHBIX HA
OTpE3Ke

116 Meron UHTEpPBATIOB AJIs pELICHUS
HEPABEHCTB

117 MeTtoa MHTEpBaJOB ISl pelIeHUs

HEpPABEHCTB



MeTO,Z[ HUHTCPBAJIOB JJIsd PCIICHHA

118
HEPABEHCTB
119 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
GyHKUMHN 1715 pelieHus 3a1a4
120 [IpuMeHeHne CBOWICTB HENPEPBIBHBIX
(byHKUMN 1715 pelieHus 3a1a4
epBasi U BTOpasi IPOU3BOIHbIC (PYHKLIUU
121 IT
122 Omnpenenenne, TEOMETPUIECKUM CMBICTT
MPOU3BOAHOMN
123 Onpenenenue, pU3nUECKuil CMbICT
MPOU3BOAHOMN
124 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN
105 VYpaBHeHHE KacaTeabHOU K rpaduKy
byHKIHHA
OU3BOIHBIC 3JIEMEHTAPHBIX (DYHKITHIA
126 IT
W3BOJ/IHBIE 2JIEMEHTAPHBIX (YHKIMUN
127 [Tpon3BosHBIE BIIEMEHTA
128 [Ipon3BoaHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIIO3UIMU (YyHKIUN
129 [Tpou3BosiHast CyMMBl, IPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIIO3UIMU (QYHKIUN
130 [IponsBoaHast CyMMBI, IPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIIO3UIMU QYHKINN
131 Konrponsnas padora: "[IponzBognas”
132 [ToBTOpeHue, 06001IeHNE, CUCTEeMAaTH3aIUs
3HaHuil: "YpaBHeHH"
133 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITNS



3HaHui: "OyHKIUN"

134 Nrorosas koHTpobHas paboTa

135 HroroBas koHTpobHAs paboTa
136 [ToBTOpenue, 06061IeHNE, CUCTEeMaTH3alus

3HAHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 136

10



11 KITACC

Ne i/

Tema ypoka

[IpumeneHnne nporu3BOIHON K
Hccaea0BaHui0 (QYHKIIMI HAa MOHOTOHHOCTh
U DKCTPEMYMBI

[IpuMeHeHne MpOU3BOJHOM K
UCCIIEI0OBaHUIO (YHKIMII HA MOHOTOHHOCTh
1 DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHOM K
UCCIIeIOBAaHMIO (DYHKITMI HA MOHOTOHHOCTD
U DKCTPEMYMBI

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoTsbI

IIpakTHyeckue
padoThI

[IpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHHIO (DYHKIIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpuMeHeHne TpOU3BOTHOM K
UCCIIeIOBaHMIO (YHKIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenue nporu3BOIHON K
UCCIeI0BaHMI0 (GYyHKIMII HA MOHOTOHHOCTh
1 DKCTPEMYMBI

Haxosxaenne HanOOJIbIIEro 1
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

HaxoxaeHne HanOoJIbIIETro U
HAaUMEHBIIIETO 3HAUCHUS HETIPEPHIBHON



10

(yHKIIMH Ha OTPE3Ke

Haxosxaenne HanOO0JIbIIEro 1
HaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(yHKIIMH Ha OTPE3Ke

HaxosxaeHnne HanOOoJIBIIETo U
HaWMEHBILIETO 3HAYEHUSI HEMPEPHIBHOU
(GyHKIIUM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GyHKINHU Ha OTpe3Ke

12

13

14

15

16

17

Haxoxnenne HanOoubIIero u
HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

[Ipumenenue npor3BOIHOM IS
HAaxXO0KJICHUS HAUJTy4IlIEero pEeuIeHUs B
MPUKJIATHBIX 3a/1a4ax

[IpuMeHeHne npon3BOIHOMN s
HaXO0KJCHUs HaWTy4IlIero penieHus B
MIPUKIIAIHBIX 3a7ja4ax

[Ipumenenne nporu3BOIHOM IS
OTpe/IeTICHUS] CKOPOCTU U YCKOPECHHS
mporecca, 3aIaHHOTO POPMYIION UITH
rpadgukom

[Ipumenenne nporu3BOIHOM ISt
ONpeeICHUS] CKOPOCTU U YCKOPEHHUS
mporecca, 3aIaHHOTO GOPMYJIIOH UITH
rpadgurom

Kommnozumus GyHkuumit




18

Kommozurus ¢pyHkmuit

19 Kommnozutus GyHkmumit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOU INIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOW INIOCKOCTH

99 Konrtponsnas padora: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpa3HbIe A1eMEHTAPHBIX () YHKITHA.
[IpaBuia HaX0XXIEHUS IEPBOOOPAZHBIX

o5 [TepBoOOpa3HbIe 3NIEMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XI€HUS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCcKuii CMBICI
MHTErpaia

97 Beruncnenue onpeaenéHHOro HHTErpasia 1mno
dbopmyne Hetotona-JIeitbnuia

28 Brruucnenue onpenenéHHoro MHTerpaia 1o
dhopmyne HeroTona-Jleitoauma

29 [IpumMeHeHne MHTETrpaia s HaXOXKACHUS
TUIOIIAAEH TUIOCKUX (UTyp

30 [IpuMeHeHHe UHTErpana A1 HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TeJ

31 [Tpumeps pereHunit nudhepeHImaTbHbIX
YpaBHEHUU

39 [Tpumeps! perennii qudQepeHratbHbIX

YpaBHEHUI



33

34

35

MaremaTiuueckoe MOICITUPOBAHUE
pEaNbHBIX MIPOLIECCOB C MOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

Kontponbnas padota: "[lepBoobpasznas u
uHTerpan”

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U TpaduKu

36

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37

38

Tpuronomerpuyeckue QyHKINH, UX
CBOICcTBa U TpaduKu

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

39

Tpuronomerpuueckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

40

41

OT60p KOpHEH TPUTOHOMETPUUECKUX
yYpaBHEHUH C MOMOIIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX
YpPaBHEHUH C TIOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

42

43

OT100p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TOMOILBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OTOO0p KOpHEH TPUTOHOMETPUIECKHUX
YPaBHEHUH C TOMOULIBIO
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

44

PemieHne TpUroHOMETpUYECKUX HEPABEHCTB



45

Pemenne TPUT'OHOMETPHUIYCCKHUX HCPABCHCTB

46 Pemenuie TpuroHOMeTprUUECKUX HEPABEHCTB

47 Pemennie TpUroHOMeTpHUUECKUX HEPABEHCTB
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUYECCKUX (PYHKITUH.
TpuronomeTprieckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METObI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapuMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS
norapuMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOBI PELICHUS
HppaIlMOHATFHBIX HEPABEHCTB

58 OCHOBHBIE METObI PEIICHUS
HPpAIMOHATFHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS

HMPPALMOHAJIBHBIX HEPABEHCTB



OcCHOBHEBIE MCTObI PCHICHUA

00 UppaMOHAIBHBIX HEPABEHCTB

61 I'padrueckue METOIBI pEeLICHHUS
UPPALUOHATBHBIX YPaBHEHUN

62 I'paduueckue METObI peIICHHUS
UppaMoOHAIBHBIX YPaBHEHHH

63 I'paduaeckue MeTOABI pelIeHUs
[I0KA3aTEJIbHBIX YPABHEHUM

64 I'panaeckue MeTOABI pemIeHUs
[IOKa3aTeJIbHBIX HEPABEHCTB

65 I'paduueckue METObI pEeLICHUS
norapu()MUUECKUX YpaBHECHUH

66 I'pauaeckue MeTOABI pelIeHUs
norapu(pMHUUECKUX HEPABEHCTB

67 I'panaeckue MeTOABI pemIeHUs
norapu()MUUECKIX HEPABEHCTB
I'padmyaeckue MeToABI peIICHUS

68 MOKa3aTeIbHBIX U JIOTapU(HMUICCKUX
YpaBHEHUI
I'paduueckue MeTObI peLICHUS

69 MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpaBHEHUI
I'padmaeckne MeTOABI pemIeHUs

70 MOKa3aTeIbHbBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB
I'padraeckne MeTOABI penIeHUs

71 MOKa3aTeIbHBIX U JIOTAPUPMUICCKUX

HEPaBEHCTB



Kontponbras padota: "HpparnmonaibHble,

72 noKa3aTesbHbIe U JoTapupMuyeckue
HepaBeHCTBA"
KommiekcHbie uncna. Anredpandeckast 1

73 TpUrOHOMeTpHUUecKasi (pOpMBbI 3arucu
KOMILJIEKCHOT'O YHCIIa
KommuiekcHsle uncna. AnreOpanueckas u

74 TPUTOHOMETpHUYECKast (POPMBI 3aTTUCH
KOMIUIEKCHOTO YHCIIa

75 Apudmernueckue onepamum ¢
KOMIUIEKCHBIMHU YHCIIAMHU

76 Apudmernueckue onepamum ¢
KOMILIEKCHBIMHU YHCJIAMHU

77 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOP/AMHATHOM MJI0CKOCTH

78 N300parkeHre KOMIUIEKCHBIX YHCEN Ha
KOOPJAWHATHOW ITOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii crenenu u3
KOMILJIEKCHOT'O YHCIIa
[TpuMeHeHre KOMIUIEKCHBIX YHCEeN [T

81 pelieHns GU3NUEeCKUX U FreOMETPUIECKUX
3a1a4

82 KonTponbhas padota: "KomiuiekcHbie
qucaa"

83 HatypanbHble u enbie yrcna

84 HatypanbHble u 1enble yncia



HpI/IMeHeHI/IC IMPU3HAKOB ACJIUMOCTH LECJIbIX

85
quCel

86 [TpuMmeHeHHe TPU3HAKOB JICTUMOCTH TICJTBIX
qHUCe

87 [TpuMmeHeHre TPU3HAKOB JCTUMOCTH TICJIBIX
gucen: HOJl u HOK

88 [IpuMeHeHne MPU3HAKOB JSITMMOCTH HEITbIX
yucen: HOJl u HOK

89 [IpuMeHeHne MPU3HAKOB JEITMMOCTH HIEITbIX
YHUCEJI: OCTATKH 110 MOJIYIIO

90 [TpuMmeHeHre TPU3HAKOB JETUMOCTH TIEJTBIX
YHUCEJI: OCTATKH 110 MOJIYIIO
[IpuMeHeHne MPU3HAKOB JCITMMOCTH HEITbIX

91 yycen: aroput™ EBkinaa s peieHus
3a/1a4 B LEJIBIX YHCIIaX

92 Kontponbnas pabota: "Teopust menbix
yucen"
Cucrema 1 COBOKYITHOCTh YpaBHEHHIA.

93 PaBHOCHIIbHBIC CUCTEMBI M CHCTEMBbI-
CJIeICTBHSI
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

94 PaBHOCHIIBHBIC CUCTEMBI M CHCTEMBbI-
CJIEICTBHS

95 OCHOBHBIE METOBI PEIICHHUS CHCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI
OCHOBHBIE METO/IbI PEIIECHUS CUCTEM U

96 COBOKYITHOCTEH UPPAIIMOHATIBHBIX

ypaBHEHUHI



97 OcCHOBHEBIE MCTOJbI PCHICHUA CUCTCEM U

COBOKYITHOCTEH ITOKA3aTEIbHBIX YPABHECHUN

98 OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX YPABHEHUI

OcHOBHBIE MCTOJbI pCICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

[TpumeHeHHe cUCTEM K PEIICHHIO
MaTeMaTUYECKUX 3a/]a4 U 3a/1a4 U3

101 pa3nuYHbIX 001acTell HAYKH U pealbHOM
KHU3HH, UTHTEPIIPETALNS TTOTYISHHBIX
PE3yNIBTaTOB

[TpumeHeHHe cUCTEM K PEIICHHIO
MaTeMaTHYECKUX 3a]a4 U 3a/1a4 U3

102 pa3NUYHBIX 00IacTel HAYKH U peaTbHOM
KHU3HH, UTHTEPIPETALUS TOTYYEHHBIX
pE3yNbTaToB

[TpumMeHeHre HEPaBEHCTB K PELICHHUIO
MaTeMaTHYEeCKHUX 3a]a4 U 3a]a4 13

103 pa3NuYHBIX 00IacTel HAYKH U peaTbHOM
’KM3HHU, HHTEPIIPETAIHS TTOTYUYSHHBIX
pe3yIbTaToB

Konrponsnas pabdora: "Cucremsl
104 paLOHAIbHBIX, HPPALMOHAIBHBIX

MOKa3aTeNbHbIX U JOrapu(pMUIECKUX
ypaBHEHHI"



105

PanmonaneHble ypaBHEHUS C TapaMeTpaMHu

PanmonansHbIe HEpaBEHCTBA C

106
napameTpamu

107 PanmonaneHble cucTeMsl ¢ napaMeTpamMu

108 WppatnmonansHble ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu

109 HppanuoHaibHbIe CHCTEMBI C TApaMeTpaMu

110 IToka3aTenbHblE YypaBHEHUs, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHeHUs,
HEPaBEHCTBA C TTapaMeTpaMu

113 JlorapudmMuueckre CHCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHHUsI C
napameTpamu

115 TpuronomeTpuueckrue HepaBeHCTBA C
napameTpamu

116 TpuronomeTpudyeckue CUCTEMBI €
napameTpamu
[Toctpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJICIICH pealbHBIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C
napameTpamu
[TocTpoenue u uccienoBaHue

118 MaTeMaTHYECKUX MOJICNICH pealbHBIX

CUTYyallUi C MOMOIIbIO CUCTEM YPABHEHUH C
rnapameTpamu



119

120

121

122

ITocTpoenue u uccneroBaHne
MaTEMaTHYECKUX MOJIENENH peabHbIX
CUTYalMH C IOMOILBIO CUCTEM YPABHEHUH €
napameTpamu

Kontponbnas pabora: "3anaum ¢
napamerpamu"

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHuii: "YpaBHeHus"

[ToBTOpeHME, 00001IEHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHus"

123

124

125

[ToBTOpeHnue, 060061IeHNE, CCTEeMaTH3alUs
3HaHuil: "YpaBHenus. Cucrembl
ypaBHeHuUi"

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "HepaBencrsa"
IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS
3HaHuii: "HepaBencrtna"

126

[ToBTOpeHue, 06001IeHUE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrtsa"

127

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoaHas u e€ npumeHenue"

128

129

130

131

[ToBTOpenue, 06001IIeHNE, CHCTEMAaTU3aIMs
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

[ToBTOpeHme, 06001IeHNE, CHCTEeMAaTH3aIUs
3HaHuii: "[Ipon3BoaHas u e€ npumeHeHue"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "MHTErpan u ero npumeHenue"

[ToBTOpEeHmEe, 0600IIEHNE, CUCTEMATU3AIIHS



3HaHui: "OyHKIUN"

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIIHS

132 N 1
3HaHui: "OyHKIIN"
133 [ToBTOpeHnue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHuil: "OyHkun"
134 Hrorosas koHTponbHas paboTa 1
135 HroroBast KOHTpoONbHAs paboTa 1
136 HOBTOP@HI/IG, 0000I11IeHNEe, CHUCTEMATH3AIIA 1
3HAHHH
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10






IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMBbl CpeiHero o0mero o0pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
11 OmnepupoBaTh NOHATHAMM: pPALUOHAIBHOE U JICHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIeCATUYHAs JPOOb, MPOLIEHTHI
12 BemonHATe  apudmernyeckue  onepauud ¢ pPalMOHAIBHBIMH U
' JIeMCTBUTENLHBIMU YNCIIaAMHU
13 BoInonHATE TpUOIMHKEHHBIE BEIYMCICHHS, UCTIONb3YS TIPAaBUIIa OKPYTIICHNUS,
' JIeJIaTh IPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIECHUI
OnepupoBaTh NOHATHSMM: CTENEHb C LEJIBIM II0Ka3aTelIeM, CTaHAApTHAas
14 ¢dopma 3amMcu AECHCTBUTENBHOIO 4YMCIa, KOPEHb HATypaJbHON CTENEeHH;
' UCTOJIB30BATh MOAXOJAIYI0 (HOpMY 3allUCH JACUCTBUTEIBHBIX YHCEN IS
pelIeHns MPaKTUUECKUX 3a7ad U MPEJCTaBICHUS JaHHbBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 UCMOJIb30BaTh  3alMCh  NPOM3BOJBHOTO  yIrjla  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUU
2 VYpaBHeHMsI U HEpABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPaBHEHME, HEPABEHCTBO, LENOE,
2.1 panoHaiIbHOE, MppalOHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHHE
99 BoimonsaTe npeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M pelaTh
' TPUTOHOMETPUUYECKUE YPABHEHUS
BoimonHATe mpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBID@)KEHUI M peliaTb OCHOBHBIE THUIIBI ILEJbIX, PpAlHMOHAIBHBIX MU
UppaloHaIbHBIX YPaBHEHUH U HEPABECHCTB
94 [IpuMeHATh ypaBHEHHMs M HEpaBEHCTBA JUIs PELICHHsS MaTeMaTHYEeCKHX
' 3a/1a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU
MogaenupoBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTABIATH
2.5 BBIPA)KEHUS, YPABHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJauyd, HCCIEN0BATh
MOCTPOCHHBIE MOJIEIH C MCIIOJIb30BAaHUEM amIapara areOpbl
3 OyHKIMH U TpaduKu
31 OnepupoBaTh MOHATUAMU: (YHKIIHS, CIIOCOOBI 3alaHusl QYHKIMH, 00JaCTh

onpesesieHus] U MHOXKECTBO 3HaueHWil ¢yHKuuu, rpadpux QyHKUIUY,




B3aMMHO OOpaTHbIC (PYHKITUU

OnepupoBaTb NOHATUAMU: UYETHOCTb W HEUYETHOCTh (QPYHKIMM, HYIU

32 (YHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonp3oBatek rpaguky QyHKIMHA U1 peLIeHns] ypaBHEHUH
3.4 CtpouTth 1 4UTaTh rpaduKK JUHEHHON (PYHKIIUHU, KBAIPATUIHON (YHKIIUH,
CTENEHHOMN (PYHKIIMH C LEIbIM IIOKa3aTesIeM
Ucnonb3oBate rpaduku QyHKOMA JUIsI HMCCICNOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpW pEIIeHUH 3a7ad W3 JAPYIHX YYeOHBIX INPEAMETOB M
peabHOM JKU3HH, BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXIY BETMUYNHAMU
4 Hayana maTematuueckoro ananmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBATEIbHOCTh, apudmMeTndeckas u
' reoMeTpruecKasi Iporpeccuu
49 OmnepupoBaTh MOHATUSAMHU: OECKOHEYHO YyOBIBaIOIIasi TIeOMETpUYecKas
' porpeccusi, CcyMma OECKOHEYHO YOBIBAIOIIEH reOMETPUIECKON TIPOTPECCHH
4.3 3aaBaTh MOCIEI0BATEIBHOCTH PA3TUYHBIMUA CIIOCO0AMH
44 Hcnonb3oBarh CBOMCTBA MOCJIEAOBATEIBHOCTEM M MPOTPECCUd IS
' pelIeHrs peabHbIX 3a]a4 MPUKIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTHKA
5.1 OnepupoBath NOHATUSAMHU: MHOXECTBO, OTIEpAlUN HAJl MHOYKECTBAMU
Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHBIN — ammapaTr sl OMHCaHUS
5.2 peabHBIX TPOIIECCOB U SIBIICHHM, TIPH PEIICHUN 3a/1a4 U3 IPYTHX y4eOHBIX
peAMETOB
5.3 OnepupoBaTb  NOHATUSMM:  ONpEJEJCHHE,  Teopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KITACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHero 00ero 06pa3oBaHus
pe3yJbTarTa
1 Yucna v BBIYUCTICHUS
OnepupoBaTh TOHATUSAMH: HATypalbHOE, IEIO€ YHWCIO; HCIOIb30BaTh
11 MPU3HAKU JEIUMOCTH LEJBbIX YHUCEJ, PA3JIOKEHHUE YHCIA Ha IPOCThIE
MHOHUTEJIH JUIs PEeIICHNUs 3a1a4
1.2 OnepupoBath MOHATHEM: CTEIIEHb C PallMOHAIBLHBIM ITOKa3aTeIeM
13 OmnepupoBarh MOHATHSIMH: JIOTApU(M UYHCIIA, ACCAITUIHBIC W HATypaJIbHEIC
' norapuMsl
2 YpaBHeHHs U HEPABEHCTBA
2.1 [IpuMeHaTh CBOWCTBA CTEMEHW JUIA TPeoOpa3oBaHUS  BBIPAKCHHM,



OIICPUPOBATL MOHATHUAMH: I10KA34aTCJIbHOC YPABHCHUC KW HCPABCHCTBO,
peuraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHHfI 1 HCPABCHCTB

BemonHATe TpeoOpa3oBaHUS BBIPAKEHHHA, COJCPKAIINX JIOTapH(MBI;

2.2 OTICpUPOBATh TOHATHUSAMU: JOrapu(MUUECKOE yYpaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIBI JIOIapU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB
2.3 HaxoauTs perieHns npocTeimux TPUroHOMETPUYECKIX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CUCTEMA JIMHEWHBIX YPABHEHUN M €€ pELICHUE;
2.4 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH Ul PELIEHUS MTPAKTHYECKUX
3aza4
95 Haxoauthk pemenus npocTeiumx CUCTEM U COBOKYITHOCTEN pallMOHATbHBIX
' YpaBHEHUH U HEPABEHCTB
MonenpoBaTh peajbHble CUTyallud Ha S3bIKE alureOpbl, COCTaBIATh
2.6 BBIPQXKCHUSI, YpaBHEHMs, HEPABEHCTBA U CHUCTEMBI IO YCIOBHIO 3ajauH,
HCCIIEIOBAaTh MOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAaHUEM ariapaTa anreOpbl
3 OyHKIHH U TpaduKe
OnepupoBaTh MOHATUSMHU: MEpUOAMYECKAass (QYHKIMS, TMPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIUH, TOYKH JKCTpeMyma (YHKUWH, HauOojblliee |
' HauMEHblIee 3HaYeHUA (DYHKIUHM Ha MPOMEXYTKE; MCIOJIb30BaTh UX IS
uccienoBaHus GyHKIMH, 331aHHON TpapuKoM
OnepupoBath MOHATUAMH: TpadUKH MOKA3aTeIbHOM, JOrapudMHUUIECKOU U
3.2 TPUTOHOMETPUUYECKUX (PYHKIMIA; H300paxkaTb HMX HAa KOOPAWHATHOU
IIJIOCKOCTH M UCTOJIB30BATh JUJISl PELICHUs] YPAaBHEHNUN U HEPABEHCTB
33 N300pakaTh Ha KOOPAMHATHON IJIOCKOCTH TPaQUKH JTMHEHHBIX ypaBHEHUN
' Y UCIIOJIB30BATh UX JUJISl PEIICHUS] CUCTEMBI IMHEHHBIX YPABHEHUI
3.4 Hcnonp3oBate rpaduku (YyHKIMHA A7 HCCIEIOBAHUS TIPOLIECCOB U
' 3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILTHH
4 Hauana matemaTnueckoro aHaiansa
OnepupoBaTh NOHATUSAMU: HENPEPbIBHAS (PYHKIIMS, TPOU3BOIHAS (YHKIIUY;
4.1 WCTIOJIB30BATh T€OMETPUIECKUN W (PU3MUYECKHI CMBICI MPOWU3BOJHON st
peneHus 3ana4y
4.9 HaxomuTe  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (YHKUWH,  BBIUYUCIATH
' MIPOU3BOJIHBIE CYMMBI, IPOU3BEIECHUS, YACTHOTO ()YHKIIMN
Hcrnonb3oBaTh  NPOM3BOAHYIO  JUIsI  WCCIENOBaHUS  (PYHKIMHM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHATh PE3YJIbTAThl HUCCIENOBAHUS K
MOCTPOEHUIO TpaUKOB
44 Hcnonb30BaTh MPOW3BOAHYIO U1l HAXOXKJEHUS HAWIY4ILIEro pPELIeHHUs B
' NPUKJIAJHBIX, B TOM YUCJIE COUUATIbHO-DKOHOMUYECKHUX, 3a/1a4ax
45 OnepupoBaTh NOHATHSAMH: MEpBOOOpa3Hass M UWHTErpajg; IOHUMATh
' TeOMETPUYECKUH 1 (PU3UUECKHIA CMBICIT HHTETpaja
46 HaxoauTe nepBooOpa3Hbie 371eMEHTAPHBIX (QYHKIUN, BBIYUCIATh UHTETPal

no ¢popmyne Hetorona — JleiiGuuia



4.7

Pemrate IMPUKIIAAHBIC 3a/la4d, B TOM YHCJIC COOHNAJIbHO-3KOHOMHNYCCKOTO U
(I)I/ISI/I‘ICCKOFO XapakTepa, CpEACTBAMH MATEMATUYCCKOT'O aHAJIN3a



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Koa
1 Ywncita ¥ BEIYUCICHUS
Panmonaneupie  uyncina. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, TPOLIEHTHI,
11 OECKOHEYHBIE MEePUOTUIECKIE ApoOU. ApUPMETHICCKHE OepaIiK C PAIIMOHATBHBIMU
’ YUCJIaMH, TIPE0OPa30BaHUs YHNCIOBBIX BhIpaxeHul. [[pumenenne npobeii 1 mpoleHTOB
JUISL pELIEHUS PUKIAAHBIX 3aa4 U3 Pa3JIMYHbIX OTPAciiell 3HAHUU U PEaIbHOU KU3HU
JleiicTBuTenbHBIC YKciia. ParnoHanbHble U UppallMOHANIbHBIE YUCia. ApruMeTHIeCKHe
1.2 olepariii ¢ JICUCTBUTEIBHBIMU 4YHcIaMUu. [IpuOIrkEHHBIC BBIYUCIICHUS, MPaBHUIIA
OKpYTJICHHMS], TPUKHUJIKA U OLIEHKA PE3YJIbTaTa BBIYUCICHUI
Crenenb ¢ menbiM nokasareneM. CtanmapTHas ¢hopma 3arucu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonk3oBanue moaxosmiei (GopMbl 3aMUCH TEHCTBUTENBHBIX YUCEN I PEIICHUs
MPaKTUYECKUX 3a/1a4 U NPEJICTABIICHUS JAaHHBIX
14 ApudmMeTnuecknii KOpeHb HATypaJIbHOW cTerneHu. J[eWcTBus ¢ apuMeTHIECKUMHU
' KOPHSIMU HAaTypaJIbHOW CTENIEHU
15 CuHyc, KOCHMHYC U TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, AapKKOCUHYC,
APKTAHT€HC YKMCIOBOTO apryMeHTa
2 YpaBHEHUS U HEPABEHCTBA
2.1 ToxpaecTBa U TOXKACCTBEHHBIE MPe0oOpa30BaHUS
59 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BhIpakeHHid. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopMyIbI
53 VYpaBHeHue, KOpeHb YypaBHeHus. HepaBeHCTBO, pelieHHEe HepaBeHCTBA. Meton
' UHTEPBAJIOB
2.4 Pemenue nienbix u ApoOHO-pAIIMOHAIBHBIX YPABHEHU U HEPABEHCTB
2.5 Pemenue nppanmoHanbHbIX YpaBHEHU U HEPABEHCTB
2.6 Petrenue TpuroHoMeTprUUEeCKUX ypaBHEHUM
57 [IpumeneHne ypaBHEHNI U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3a7a4 U 3a/1a4 U3
' pa3IMYHBIX 00JaCcTel HAYKU M PEATbHOMN KU3HH
3 OyHKIMY U Tpaduku
31 Oyukus, crnocoObl 3amanus QyHknww. [padux ¢ysxnuu. B3ammao oOpaTHBIE
' GyHKIUH
3.9 OOGmactp ompenclieHHss W MHOXKECTBO 3HaueHMd QyHKuuu. Hymm ¢yHKIuu.
' [TpoMexyTKkH 3HAKOTIOCTOSTHCTBA. YETHBIC U HEUETHBIC (DYHKIIUU
3.3 CrenenHast GyHKIIMS ¢ HaTypaJbHBIM U IICJIBIM TTOKa3zateneM. EE cBolicTBa u rpaduxk.



CaoiicTBa 1 rpaduK KOpHs N-0i CTeTICHU

TpuronomeTpuyeckass OKPYXKHOCTb, OIpEAEIEHUE TPUTOHOMETPUUECKUX (DYHKUINN

34 YHCIIOBOTO apryMeHTa
4 Hauana maTemaTiueckoro aHaimsa
41 ITocnenoBaTenbHOCTH, CIOCOOBI  3alaHUs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' [OCJIE1I0BATEIbHOCTH
Apudmernueckass © TreoMeTpuueckas mporpeccud. beckoHeuHo —yObIBaromias
4o ~ TEOMETPHYECKas NPOrpeccHs. Cymma OeckoHEUHO YOBIBAaIOUIeH TIeoMeTpUYecKOu
' nporpeccun. Popmyna CIOXKHBIX HPOLEHTOB. lVcHonb30BaHUWE MNPOrpeccHH JUis
peLIeHHs] peabHbIX 3a]a4 IPUKIIAJHOTO XapaKTepa
) MHoxecTBa 1 JIOTHKa
MHoxecTBO, omnepauuu HaJ MHoKecTBaMu. Jluarpammsl Oitlepa — DBenna.
5.1 IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOTO ammapara JAjis ONMCaHUS pealbHbIX
MIPOILIECCOB U SIBJICHUM, P PEIICHUH 33]a4 U3 APYTHX Y4eOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KaAHUSs
1 Yucna v BIYUCIICHUS
11 HarypanbsHsle u nensie yncia. [Ipu3Haky AeIMMOCTH LEIbIX YUCE
1.2 CreneHsb ¢ palMoHaIbHBIM MOKa3aTeneM. CBOWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTuyHble U HaTypajIbHbIE JOrapupMbl
2 VYpaBHEHUs U HEPAaBEHCTBA
2.1 [TpeoOpazoBanue BBIPAKEHHUN, COACPIKALIMX JIOTApU(HMBI
2.2 ITpeoOpa3oBanue BBIPAKEHUN, COACPIKALIMX CTENIEHH C PAllMOHAIbHBIM IIOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3aTenbHblE ypaBHEHUsS] U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA
26 Cucrembl TMHEHHBIX ypaBHEHUN. PellieHrne NpuKkIiIaHbiX 3a/1a4 ¢ TOMOIIbIO CUCTEMBI
' JIMHEHHBIX YpaBHEHUI
2.7 CucTeMbl ¥ COBOKYNTHOCTHU PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
28 [TpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHIO MAaTEeMaTHUECKUX 33134
' U 3a71a4 U3 pa3IMYHbIX o0JacTel HayKH U pealibHOM KU3HU
3 OyHKIMY U TpaduKu
Oyukuusa. [lepuonuueckue ¢yHkiuu. [IpoMexxyTKu MOHOTOHHOCTH (YHKITHH.
3.1 MakcuMymbl U MUHUMYMbI (QyHkuuu. HawmOompiiee W HauMmeHblllee 3HaYCHHE
(GyHKIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U Tpa(UKH



3.3

[TokazarenbHas u Jorapudmuueckas GyHKINU, UX CBOMCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIUHN 1715 peLICHUsS] YPaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIMN A7 UCCIeI0BaHUS IPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpbIE BO3HHMKAIOT NpPU pEIIEHUH 3a7ad U3 JAPYrHuX Y4eOHBIX NpPEAMETOB M
peaNbHON KU3HU
4 Haygana maTremaTnyeckoro aHanusa
4.1 HenpepbiBable pyHKIUH. MEeTOA MHTEPBAIOB JJIs pEIICHHSI HEPABEHCTB
4.2 [TpousBonHas GpyHkuuu. ['eomerprueckuii 1 GU3NUECKUN CMBICI IPOU3BOTHON
43 [IpousBogHbie AmeMeHTapHBIX (yHKIUH. DOpMynbl HAXOXACHHUS IMPOU3BOTHOMN
' CYMMBI, IPOU3BEACHUS U YACTHOTO (PYHKIIHI
[IpumeHeHHe TPOM3BOJHOW K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.4 sKcTpeMyMbl. HaxoxaeHne HanOOobIIer0 W HAWMMEHBINEro 3HAa4YeHUs (YHKIUU Ha
OTpE3Ke
[IpuMeHeHre TPOU3BOJHON JUI HAXOXACHHS HAWIYYILEro PEIICHUs B IPUKIATHBIX
4.5 3ajjavax, JUid ONpEAeNeHHs CKOPOCTH Tpolecca, 3aJaHHOro (opMmynoi wiu
rpapuKoM
4.6 [TepBooOpasnas. Tabauia nepBooOpa3HbIX
4.7 WuTerpan, ero reoMeTpuyeckuii 1 GU3NIECKUN CMBICI. BrIaucieHne nHTerpaia mo

¢dopmyne Herotona — Jlelibauna



IPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHMUS

Kon IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPoOBEPSAEMOro OCHOBHOM 00pa30BaTeIbHOI NPOrpaMMbl CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus

Brnanenne MeTtomamu OKa3aTENbCTB, AITOPUTMAMHU pPEIICHUS 3ajad;
yMeHue (GOpMyIHpOBAaTH W OINEPUPOBATH MOHATHAMM: OIpEAEICHHUE,
aKCMOMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J[0KA3aTEIbCTBO,
paBHOCWIbHBIE (OPMYIHUPOBKH; NPUMEHATh UX; YyMEHHE (OpMYIHpPOBATH
o0paTHOE W TPOTHBONOJOXKHOE YTBEP)KICHHE, NMPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI, HCIOIB30BaTh METOJ MAaTeMaTWYeCKOW HHIYKIUH;
IPOBOJIUTH JIOKa3aTeNbHBIC PACCYKICHHUS MIPU PEUICHUH 3a/1a4, OLICHHBATh
1 JOTMYECKYI0  MpPaBHIBHOCTh  PACCYKIEHHH; yMEHHE OIEepHUpPOBaThH
HOHSTHSAMH: MHOXECTBO, ITOJMHOXKECTBO, ONEpaluy HaJ MHOXXECTBAMHU;
YMEHHE  HCIOJIb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OITMCAHUS PEaTbHBIX MPOIIECCOB M SBICHUH M NMPU PEIICHUHU 3a/1ad, B TOM
qHcie U3 IPYTUX y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBAThH MOHITHUSMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 3a7aBaTh
U OINHUCHIBATH Tpadbl Pa3IMUHBIMU CIIOCOOAMU; UCIIONIB30BaTh Tpadbl mpu

pelieHuu 3aaa4d

YMeHne onepupoBaTh MOHATHSAMH: HATypalbHOE YHCIO, LEJN0Ee YHCIO,
CTETICHb C IETBIM MOKAa3aTeJIeM, KOPEHb HATYPALHOW CTETICHH, CTEIICHD C
palMoOHaIFHBIM ITOKa3aTeNIeM, CTEIICHb C JICHCTBUTEIBHBIM IMOKA3aTesIeM,
JIOI‘apI/I(I)M qucia, CHMHYC, KOCHMHYC MW TaHI'CHC IMPOU3BOJILHOTO YHCIA,
OCTaTOK IO MOJYJIO, PAalMOHAIBHOE YHCIIO, HPPAINUOHATIBHOE YHCIIO,
MHO>KECTBA HATypalbHbBIX, LEJbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YKCeN, YMEHHE MCIIOJIb30BaTh PU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00N
JENUTeh W HaWMeHbIee oO0Iiee KpaTHOe, alroput™M EBknmma mpu
pelIeHNH 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3HIMOHHBIMH CHCTEMaMHU
CUMCTICHUS; YMEHUE BHITIONHATH BHIUMCICHUE 3HAUCHUH U TpeoOpa3oBaHUs
BBIPDOKEHHUN CO CTENEeHSMU M Jiorapudmamu, npeoOpa3oBaHus IpOOHO-
pallMOHAJIPHBIX ~ BBIPAKEHHI, yMEHUE  ONEPHPOBATH  MOHITHIMHU:

HoCJICaA0BaTCIbHOCTD, apI/I(i)MeTI/I‘IeCKaH nporpeccusa, rcoMETpHUICCKad



nporpeccusi, OECKOHEYHO YyOBIBarOIIas TIEOMETPUYECKas IIPOrpeccus;
YMEHHUE 3a/laBaTh I10CJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPpPEHTHBIX (pOpMyIT; yMEHUE ONEpUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHCII0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ uucia, ¢GopMa  3alMCH  KOMIUIEKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpauueckas); yMeETb
NPOU3BOJUTHh apUPMETHUYECKHE JEHCTBHSI C KOMIUIEKCHBIMH UHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BaHUA KOMIUIEKCHBIX YHCEN; ONEepUpPOBaTh
HNOHATHSMM:  Martpuua 2X2  wm  3x3, onpenenurenb  MaTpULBL,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIIUTEIIA

YMeHue onepupoBaTh MOHATUSAMU: pPalMOHAIbHBIC, HPPALUOHAIBLHBIC,
NOKa3aTeNbHble, CTENEHHbIe, JIorapu(pMHUYecKre, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
MOHATUSAMH: TOXJECTBO, TOXKJIECTBEHHOE INpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHWS,
HEPAaBEHCTBA W CHCTEMBI C IIOMOINBIO pPa3IMYHBIX NPUEMOB; peEIIATh
YpaBHEHUS, HEPAaBEHCTBA M CUCTEMBl C I1IapaMETpPOM; IIPUMEHSATH
YPaBHEHUs, HEPAaBEHCTBA, UX CHCTEMBI Ul PEIICHUS MaTeMaTHYECKHX

3aa4 U 3a/1a4 U3 pa3JIMIHbIX oOacreit HAayKU U peanLHoﬁ KHN3HHU

YMeHue omnepupoBaTh TOHATHAMH: (DyHKIHS, YETHOCTH (YHKIHH,
HNEPUOJUYHOCTh (YHKIMH, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (QYHKUIUHM, HauOOJblllee W HAUMEHbIIEEe 3HAUYCHHS
(yHKIIMM Ha TPOMEXKYTKE, HempepbIiBHAs (YHKIMS, aCHMOTOTHI rpaduka
(¢yHKIMHU, TepBas M BTOpas MPOU3BOAHAS (DYHKIMM, T€OMETPHUECKUN U
(u3nueckuif CMBICT TPOU3BOAHOW, TMEpPBOOOpa3Hasi, OIpeneaEHHbIN
UHTETpA; YMEHHME HaXOJWTh ACHUMITOTHI Tpaduka (QyHKIWH; yMEHHUE
BBIUNCJIATh  NPOM3BOJHBIE  CyMMBI, IPOM3BEIEHHUS, YacTHOIO U
KOMIO3UIMHN (YHKIHMHA, HAXOAWUTh YpaBHEHHE KacaTelbHOM K rpaduky
(yHKIMY; YMEHHE HAaXOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONB30BaTh MPOM3BOJIHYIO Ui HCCIeNOBaHUSA (YHKIHH,
HaXoJIuTb HauOOJbIIME W HAUMEHbIIME 3HaueHUs (QYHKIMHA; CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJIb30BAaHUEM arllapaTa MaTeMaTH4ecKOoro
aHaJIN3a; IPHUMEHATH IPOM3BOAHYIO Uil HAXOXACHHA HAWIy4dlIero
pelleHns B MpPHUKJIAJHBIX, B TOM YHUCIE COLMAIbHO-DKOHOMHMUYECKHUX M

(bU3MYeCKUX 3a/avax; HaXxOAUTh TUIOMIAAN U 00BEMBI (PUTYP C MOMOIIBIO




HUHTCIrpajia, NpHUBOAWUTL MNPHUMEPBI MATCMATHYCCKOI0 MOACIUPOBAHUA C

noMoIbplo ¢ hepeHInaTbHBIX YPaBHECHUI

YMeHue onepupoBath NOHIATUAMHU: Tpaduk GyHKIMU, oOpaTHas QyHKLIMS,
KOMIO3UIMS (DYHKUMH, JMHEHHas QYHKIM, KBajapaTHuHas (QyHKIUS,
pauvoHanbHasg (YHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHHU, TOKa3aTelbHas M
norapupmMuyeckas (PyHKIIMH; YMEHHE CTPOUTh TpaduKH HW3YYECHHBIX
(GyHKUMHA,  BBINOJHATH  mpeoOpasoBaHust  rpadukoB  (yHKUHMH,
WCIOJIb30BaTh IpaUKH JUIsl U3yYEHUsl MPOLECCOB M 3aBUCHUMOCTEH, MpuU
pelleHny 3a7ad U3 JAPYrux ydeOHbIX IMPEIMETOB M 3aJad U3 peajbHOU
KHU3HHM; BbIpaKaTb (OpMYJIaMHU 3aBHCHUMOCTH MEXJy BEJIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Trpaduku (QYHKIHMHA Ui pelIeHus ypaBHEHUH,
HEpaBEHCTB M 3aJady C IapaMeTpamMH; H300pa)xkaTb Ha KOOPIMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUN YPaBHEHUH, HEPABEHCTB U UX CUCTEM

VYMeHue pemiaTh TEKCTOBBIE 3a7a4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
IPOLEHTHI, OJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTb TOBapOB U
YCIIYT, HAJIOTH, 33/1a4d U3 O0JIACTH YMPABIICHUS JTUUYHBIMU U CEMEWHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHMS, YPaBHEHMs, HEPAaBEHCTBA U HUX
CHUCTEMbl N0 YCIOBUIO 3aJlayd, HUCCJIENOBATh IOJYYEHHOE pEUICHUE U
OIICHUBATh TMPABAONOAO0HOCTh PE3YNHTATOB, YMEHUE MOJCIHPOBATH
peajbHbIe CUTYyallMd Ha S3bIKE MATEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHUS, HEPABEHCTBA M X CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJENM C  HUCIOJNB30BaHHMEM  ammapara  aireOpsl,

MHTEPIPETUPOBATH ITOTYYEHHBIN pe3yIbTaT

YMeHne omnepupoBaTh MOHATUSAMHU: CpeqHee apu(MeTHdecKoe, MeIraHa,
HanOoJbIlIee M HaMMEHbINIEe 3HAUCHUS, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBOrO Halbopa; yMEHHE H3BIEKaTh, WHTEPIPETUPOBATH
UH(POPMALIMIO, PEACTABICHHYIO B Ta0NMIaX, HA AUarpammax, rpadukax,
OTPaKAIONIYIO CBOWMCTBA pPeajibHBIX IPOIIECCOB W SIBJICHUH; MPEICTABIATH
UHQOpPMALIMIO C T[OMOIIbIO TabaMIl W  JAMarpamMM; HCCIIEl0BaTh
CTaTHCTUYECKHE JIaHHbIE, B TOM YHCIIE C MPUMEHEHHEM TIpaduuecKux
METO/IOB U AJIEKTPOHHBIX CPEICTB; rpaMuecKu MCCIEeI0BaTh COBMECTHbIE

HaOJI0/IEHUS C MTOMOIIBIO JUarpaMM pacceMBaHUs U JTMHEHHON perpeccuu

YMeHune omnepupoBaTh IOHATHAMM: CIy4YalHBIA ONBIT W CIy4ailHOE

CO6HTI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTb C HCIIOJIb30BAHUEM TpapUUecKHX METOJO0B; IMPUMEHSThH
(GOpMyIIBI CIOKEHHS W YMHOXCHHS BEPOSITHOCTEH, (OpPMYITy IOTHON
BepossTHOCTH, popmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI,
OLICHMBATh BEPOSITHOCTU pEaJbHBIX COOBITHI; YMEHHE ONepupoBaTh
NOHATHSIMH:  CIlydaiiHas BEJIMYMHA, pAacIpelelieHue BEPOSTHOCTEH,
MaTeMaTU4eCcKoe OXXKUAaHWe, IUCIEepCUsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOH  BENUYMHBL, (YHKUIMU paACHIpENeiCHUus ¢  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOT0 ¥ HOPMAJIBHOTO pacIpeeeHnil; yMeHHe
UCIOJIb30BAaTh CBOMCTBA M3YYECHHBIX pAcHpeAeieHUN A pelIeHus 3a/1ay;
3HAaKOMCTBO C MOHATUSAMH: 3aKOH OOJIBLIMX YHCEN, METOJbl BHIOOPOUHBIX
UCCIICIOBAaHMIA; yMEHHE TMPHUBOJUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONIPIIMX YHCET B MNPUPOIHBIX M OOLIECTBEHHBIX SBIICHHUAX, YMCHHE
OTIepUPOBATH MOHATUSAMH: COYETAHUE, MEPECTaHOBKA, YHUCIO COYETAHUH,
YHUCIO  TEPeCcTaHOBOK; OmHOM  HploTOHa;  yMeHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYKICHHS Ul PEHICHUS 3a7ad; OICHUBATh
BEPOSITHOCTHU pEAIbHBIX COOBITHI; COCTaBNIATh BEPOSATHOCTHYIO MOJETb U

MHTEPIPETUPOBATH ITOJIIYYEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHSATUAMM: TOYKa, MpsMasi, IJIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JyY, BEJIMUMUHA YIJIa, IUIOCKUM yroJl, JByTrpaHHbIN
yIoJ, TPEXTPAaHHBIN YTOJ, CKPEIIMBAIOIIKECS MpsAMbIe, apalieNbHOCTh U
NEPIECHINKYIAPHOCTh MPSIMBIX U TUIOCKOCTEH, Yrojl MEXIY HpSIMbIMHU,
Yroa MeXAy TpsSMONM U IUIOCKOCTBIO, YroJl MEXKIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JO IUIOCKOCTH, PACCTOSIHHUE MEXIY MpPsIMBIMU,
paccTosiHUE MEX]y IUIOCKOCTSIMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3aja4 U3y4yeHHbIE (DAKThl U TEOPEMBbI MJIAHUMETPUU; YMEHHE OLECHUBATh
pasMepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTh MAaTEMaTHUECKHE
MOJIETIM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUH M BEIWYHH, pPElIaTh

CBA3aHHBIC C HUMU MPAKTHUYCCKUC 3a1a4N

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOIAAb (QUIYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, MPAaBHJIBHBIH MHOTOTPAHHUK, CEYCHHWE MHOTOTPAHHUKA,
Ky0, mapajuienenuries, NpuU3Ma, NHpamuaa, (GUrypa U TOBEPXHOCTD
BpallleHHs, IWIMHAP, KOHYC, mmap, cdepa, Iomams cdepsl, IUIOMAIb
NOBEPXHOCTH THPaMHIbI, MPHU3MBI, KOHyca, IMIWHApa, 00BEM KyoOa,
IPSMOYTOJBHOTO TapauleNenuneaa, MHPAMUABL, TPU3MBI, LMINHIPA,
KOHYycCa, IIapa, pa3BEpTKa MOBEPXHOCTH, CEYCHHMsS KOHyca M LMIMHIPA,

mapaii€JIbHbIE OCH HWJIW OCHOBAHWIO, CCUYCHHUEC IIIapa, IIJIOCKOCTb,




11

12

13

Kacaromascsi cdepsl, IWIMHAPA, KOHYCa; YMEHHE CTPOHUTb CEYEHHE
MHOTOTpaHHHMKa, U300pa’kKaTh MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YKCJIE C IIOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
yYMEHHUE MPUMEHSATh CBOMCTBA I€OMETPUYECKHUX (UTYpP, CaMOCTOSITEIbHO
(hopMynHupoBaTh ONpeeNIeHUs] U3y4aeMbIX (QUTYp, BbIIBUraTh TMIIOTE3BI O
CBOMCTBaX M MpHU3HAKaX TIeOMETpHUecKuX (uryp, oOOCHOBBIBATH WIIH
OlpoBepraTb MUX; YyMEHHE MPOBOIUTH Kilaccuukanuioo ¢Guryp 1o
pa3IMYHBIM TpPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

MOCTPOEHUS

YMeHue onepupoBaTh TOHSATHSIMH: JIBIDKEHHE B  IPOCTPAHCTBE,
HapajuleNbHBIA MEPEeHOC, CUMMETPHsI Ha IUIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHWe TOM00Us, TONO0HBIE QUTYPHI; YMEHUE
pacro3HaBaTh paBHbIC W IMOJOOHBIE (UTYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BaTh T€OMETPHUUECKUE OTHOILCHHS TIPU
pelIeHnH 3ajjay; HaXOJIUTh TIE€OMETPUYECKHE BEIWYMHBI (JUIMHA, YTod,
IUIOIIAJ(b, O0BEM) MPHU PEUICHUM 3a/1a4 U3 APYTUX YUEOHBIX MPEAMETOB U
U3 peaJbHOM JKM3HW, YMCHHE BBIYUCIATH TCOMETPHYECKHE BEIUYMHBI
(nvHa, yrom, miomagb, O0BEM, IUIOUIAIb MOBEPXHOCTH), HCIOIB3YS
u3ydeHHbIe (OPMYJIBI M METOABI, B TOM YHCIE: IUIOLIA[h HOBEPXHOCTU
nMpaMyzbl, TPU3MBbI, KOHYCa, IWIMHApA, IUomaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ MapajuleNienuneaa, MHUPaMHIbI, TPU3MbI, LHWIUHIPA,

KOHYCa, l1apa; YMEHHE HaXOIUTh OTHOIICHHE 00BEMOB MOI00OHBIX UTYP

YMmenue OIICPHUPOBATH MNOHATHUAMU: HNPAMOYIOJibHAd CHUCTCMa KOOPAUHAT,
BCKTOpP, KOOPAHWHATBI TOYKH, KOOpPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0KCHUC BCKTOpa II10 633Hcy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBCACHHUC, YIOJI MCKAY
BCKTOpaMu; YMCHUC HUCIIOJb30BATb BCKTOpHHﬁ u KOOpl[I/IHaTHHﬁ METO

JJId pEeIICHU TCOMCTPHUICCKUX 3a4ad 1 3aJiad JPYTUX y‘lC6HHX npeaAMETOB

YMmenue BLI6I/IpaTI) HOHXO)ISIHH/Iﬁ MCTOA JJIA PCIICHHUA 3aJa4r; ITIOHUMAaHNEC
SHAYUMOCTU MATCMATUKH B HU3YYCHHU HNPUPOAHBIX U O6I.I.[€CTB6HHLIX
IMpouecCcoB M HBHCHHﬁ; YMCHHC PACIIO3HABATb IIPOSABIICHUC 3daKOHOB
MAaTCMAaTUKN B UCKYCCTBC, YMCHHUC IMPUBOJUTH NPUMCPBI MAaTCMAaTUICCKUX

OTKPBITUH POCCUHCKON U MUPOBOWM MaTEMAaTUUYECKON HAYKH



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
1.1 Hatypanbhslie u nenbie yncina. [Ipu3Haku AeTUMOCTH HENbIX YHACEI
12 Panmonanbupie  yncna. OOBIKHOBEHHBIE W JIECATHYHBIE JApPOOH, MPOLEHTHI,
' OeCcKOHEUHBIE TIEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HAaTypalbHOUW cTerneHH. J[eHCTBHUS ¢ apupMeTHIeCKUMHU
' KOPHSIMHU HaTypaJlbHOW CTENEHU
14 Crenens ¢ nenpiM nokasarenaeM. CTENEHb ¢ pallMOHAJIBHBIM NoKa3aTeneM. CBoMCTBa
' CTETEeHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecatuunbie 1 HaTypanbHBIC JTOTAPUGMBI
JeiicTBuTenpHble uucia. ApU(PMETHYECKHE OIlepaluud C  JeHCTBUTEIbHBIMU
1.7 yrciaamu. [IpuOnmkéHHble BEIUUCIEHMS, PaBUJIa OKPYTJICHHS, IPUKUIKA M OLIEHKa
pe3yJibTaTa BBIYMCIECHUN
1.8 [IpeobOpaszoBanme BeIpaKeHUH
1.9 KommnekcHplie yncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lemnblie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppaunoHanbHble ypaBHEHUS
2.3 TpuroHomeTpuveckrue ypaBHEHUS
2.4 [Toka3zarenbHble U JorapuMUIecKre ypaBHEHUS
2.5 Llenbie u 1pOOHO-paAIIOHANIbHBIE HEPABEHCTBA
2.6 HppatmonansHble HEpaBEeHCTBA
2.7 [TokazaTenbpHbIC U JOoTapUMUUECKIE HEPABECHCTBA
2.8 Tpuronomerpuieckue HepaBeHCTBA
2.9 CucTteMbl ¥ COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Marpuiia cucTeMbl JTMHEHHBIX ypaBHEHUH. OnpeaeTuTeh MaTPUILIBI
3 OyHKIUH U TpaPUKH



Oyukus, crocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aummuo oOpaTHbIE

3 ¢ynkunu. YétHble 1 HeuéTHble pyHKuMU. [leprnoguueckue GpyHKIUM
OOnactp ompeneneHuss ¥ MHOXECTBO 3HadeHWH ¢yHkumu. Hymm ¢yHkmmm.
32 [TpomMexxyTku  3HAKONMOCTOSIHCTBA.  IIpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' MakcuMymbl U MUHUMYMBI (yHKIuH. HanbGonbliee u HauMeHbIlee 3HAUYEHUE
(GYHKINY HAa TPOMEKYTKE
33 Crenennas ¢GyHKOHMS C HaTypajdbHBIM M II€JIBIM TOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0i cTeneHn
34 TpuronomeTrpuyeckue QyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [oka3zaTtenbHast u orapudmudeckas GyHKIHH, X CBOWCTBA U TPapUKH
36 Touku paspeiBa. AcumnToTel rpagukoB ¢yHknmid. CBoiicTBa  (yHKIHH,
' HETIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEILHOCTEMH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyia CI0XXHbBIX MPOLIEHTOB
4 Hauana matemaTndeckoro aHaiansa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIEC 2IeMEHTAPHBIX (YHKIIMN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMA Ha MOHOTOHHOCTh U
4.2 3KcTpeMyMbl. HaxoskaeHne HanOoJbIIero 1 HAaMMEHBUIETO 3Ha4eHUS (QYHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnas. MHTETpan
) MHosxecTBa U JIOTHKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTS B cTaTHCTHKA
6.1 OmnucarenpHasi CTATHCTHKA
6.2 BepostHocTh
6.3 Komb6unaropuka
7 [Ceomerpust
7.1 @urypsl Ha IJIOCKOCTU
7.2 [TpsiMble 1 TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaILICHUS
7.5 Koopaunats! u BeKTOpbI



YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA:

Anrebpa u Hauana mareMatudeckoro ananusa. 10 kiacc. [IpodunbHbIil ypOBEeHbD.
B 2 vactsax — A. I'. Mopakosuy, 1. B. Cem&nos.
AnreOpa u Hauana MmaTeMaTuyeckoro aHanusa. 11 kimacc. IlpoduiibHbli ypOBEHbD.
B 2 vactsax — A. I'. Mopakosuy, I1. B. Ceménos.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA:

3amayHuK (BTOpas 4acTh KOMIUIEKTA K y4eOHUKY, TPO(HIbHBINA YPOBEHB).
Pabouas terpaab (MpopUIbHBIN YPOBEHB).

METOANUYECKHUE MATEPHUAJIbBI VI YUUTEJIA:

MeTtoanaeckoe nmocobue it yuutens. AnreOpa v Hayajia MaTeMaTUYECKOTOo
ananusa. 10-11 knaccel. [Ipodunbnsiii ypoBenb — A. I'. Mopakosuy,

I1. B. CeméHoB.

KonTponbHbie paboTsl. Anredpa u Hayana MaTeMaTH4eckoro aHaimsa. 10—

11 xnaccel (mpodunbHeIi ypoBeHs) — B. . I'muz0ypr (mmox pen.

A. T'. MopakoBuya).

CamocTosiTenbHbIe pabOThI. ANrebpa U Havyalla MaTeMaTu4ecKkoro ananusa. 10—
11 xnaccsl (mpodunbHbIi ypoBeHb) — JI. A. Anekcanaposa.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET:

«Poccuiickas anexkTpoHHas mkoiay (resh.edu.ru)

«Enunas koyuiekius nudpoBbIX 00pa3oBaTebHBIX PECYPCOBY»
(school-collection.edu.ru)

InternetUrok.ru

Yuu.py (uchi.ru)

Slunexc YueOHUK

OU=W.o. gnpektopa, O="MBOY ""LLkona
Ne34™ r.0. Camapa”, CN=TybyTec HaTanbs
AnekceeBHa, E=sam-school 34@63edu.ru
0095890952bh968374
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