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IMNOACHUTEJIBHASA 3AIINCKA

VYyebHblli Kypc «AnreOpa M Hauyajga MaT€MaTUYECKOrO aHAJIM3ay SBISETCS
OJIHUM W3 Haubosee 3HAYMMBIX B IMpOrpamMMe CpeIHEro o0Iero odpa3zoBaHus,
IIOCKOJIBKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAIbHYIO 0a3y s
U3yYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIUICHHE O0yYaroIIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUSI MH(OPMATUKU, OOLIECTBO3HAHMS, UCTOPUH, CJIOBECHOCTH U APYIHX
JUCUUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHHUBEpPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KoTopas (OpMyIHpyeT CBOU
JOCTUKEHHS B MaTeMaTU4eckon hopme.

VY4eOHblll Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHallh3a 3aKJaJlbIBaeT
OCHOBY JJI1 YCIEUIHOTO OBJAJEHUS 3aKOHaMu (U3UKH, XUMHUH, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHJICHLIUNA pa3BUTUS 3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJIIET OPUEHTUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MHCIIOJIb30BaTh WX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEAHEBHOM XU3HU. B TO ke Bpemsi oBiajeHue aOCTPaKTHBIMU W JIOTHYECKU
CTPOTMMHU KOHCTPYKLMSMHU aireOpbl M MAaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTbH, JOKa3bIBaTh
YTBEPKJIEHHS C MOMOLIBIO MHIAYKLUUN U PacCyXaarh NEAYKTHUBHO, HUCIIOJIb30BaTh
000011IeHNe W KOHKPETU3allMio, a0CTparupoBaHUE M aHAJIOTHI0, (opMHUpPYET
KpEaTUBHOE U KPUTUUYECKOE MBILUICHHE.

B xone msyuenus yuyeOHOro kypca «Anredpa M Hayaisa MaTEMaTHYECKOTO
aHanu3a» OO0ydYarolIuecs MOJTY4YaloT HOBBIM OMBIT PENICHHS MPUKIAIHBIX 3a/ad,
CaMOCTOATEJILHOTO ITOCTPOEHUSI MAaTEMaTUYECKUX MOJEIEH PEAbHBIX CHUTYaluH,
UHTEpHIpETallud  TOJYYEHHBIX  pEUICHUH, 3HaKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPUPOJE, HAyKe U HCKYCCTBE, C
BBIJJAIOIIMUMUCS MATEMATUYECKUMU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHblll Kypc 00JaaeT 3HAYUTENHHBIM BOCIHTATEIHLHBIM MOTEHIIMAIOM,
KOTOpPBI peanu3yercs Kak uepe3 Y4eOHbId MaTepuas, CHoCOOCTBYIOIIUN
(GbOpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHHS, Tak M d4epe3 creuuduky ydeOHOH
NEeSATeNbHOCTH, TpeOyIomed MNpOJOKUTENbHOW KOHLUEHTPAUUUM BHUMAaHUA,
CaMOCTOATENIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 ITOJYYEHHBIN Pe3yJIbTar.

B ocHoBe MeToanku 00ydeHust anredpe U HauajiaM MaTeMaTH4YeCKOro aHalln3a
JICKUT JIEATETbHOCTHBIA MTPUHIUI OOyUECHHUS.

B cTpykTtype yueOHoro kypca «Anredpa u Hayana MaTeMaTUYECKOTO aHATTU3a»
BBIICJIEHBl  CIEAYIOIIME COAEpKATeIbHO-METOANYECKuEe JmHuK: «Yucna wu
BBIYHCIICHUS», «DyHKIMU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTEeMaTUYeCKOro aHanmu3a», «MHoXecTBa U JioTHKa». Bce OCHOBHbBIE
coJiepKaTeIbHO-METOIMYECKUE JIMHUMA HW3Y4aloTCd Ha MPOTSHKEHUHM JBYX JIET



oOy4eHHs Ha YPOBHE CpeTHEro 0011Iero 00pa3oBaHusl, €CTECTBEHHO JIOMOJIHSAS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsCh HOBBIMHU TEMaMH U pazfenamu. JJaHHbIi yueOHbIN
KypC SBJISIETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B ce0e cojepkaHue
HECKOJIbKUX MAaTeMaTUYECKUX AMCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTU4YECKHUI aHau3, TEOPUSI MHOKECTB, MaTEMaTHUECKas JIoruka u apyrue. 1o
Mepe TOTro Kak oOyuaroliuecs OBJIaJeBaloT BCE Oosiee MUPOKUM MaTeMaTHYECKUM
arraparoM, y HUX IMOCJIEI0BATeIbHO (POPMUPYETCS U COBEPIIECHCTBYETCS YMEHHUE
CTPOUTh MATEMATHUYECKYIO MOJIeNIb peajbHOM CUTyallud, NPUMEHSTh 3HaAHUA,
MOJIYYCHHBIC TIPU HM3YYCHUH Y4YeOHOTO Kypca, JUIsl PEHIeHUS CaMOCTOSITEIIBHO
chopMyIMpOBaHHON MaTeMaTHYSCKOW 3aJady, a 3aTeM HHTEPIPETHPOBATH CBOMU
OTBET.

CopnepxaTeabHO-MeTOANYECKast JTUHUS «Yucna U BBIYMCICHUS 3aBEpIIacT
dbopMupoBaHrE HAaBBIKOB MCIOJIL30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IIero oopasoanusi. Ha ypoBHe cpemHero o0miero
oOpazoBanusi 0co00e BHHUMAaHHE yJensieTcs  (OPMUPOBAHUIO  HABBIKOB
palMOHAIBHBIX BBIYUCIICHHUH, BKIIOYAIONIMX B CEOsl MCMOIB30BAHUE PA3THYHBIX
dbopM 3amucu uucia, YMEHHE JAeNaTh MPUKHUAKY, BBITOJHATH MPUOTHUKEHHbBIC
BBIYUCJICHUS, OLICHUBATH YWCIOBBIE BBIPAXKECHUS, pabOTaTh C MATEeMaTUYECKUMU
KOHCTAHTAMHU. 3HAaKOMbIe OOYy4YaloImMUMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
pallMOHAIIBHBIX U JCHCTBUTEIBHBIX YMCENl  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXaoM M3 JITUX MHOXECTB paccMaTpPUBAIOTCS
CBOMCTBEHHbIE €My crHenupuyeckre 3aJaud U Olepaluu: JeJeHUE Haleno,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXECTBE IIEIBIX YHCET, OCOObIe CBOMCTBA
pPaIMOHAIBHBIX U UPPAIMOHANBHBIX YHCeN, apuMETUUECKHUE OIepaIluu, a TaKkxKe
U3BJICUCHUE KOPHSI HATypallbHOM CTENEHM HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
brnarogapsi mociaegoBaTeIbHOMY PACHIMPEHUIO Kpyra MCIOJb3yEeMbIX 4YHCET U
3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS JJI PEIICHUsl pa3IuyHbIX 3a/1ad
dbopmupyeTCcsi TIpecTaBlIeHUe O €ANHCTBE MAaTEMAaTHUKH KaK HAyKH M €€ POy B
MOCTPOCHUU MOJIeNIe peabHOr0 MHUpA, IUPOKO HCIOIB3YIOTCS 0000IIeHrne U
KOHKpETHU3aIusI.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEANMU3YETCS Ha MPOTSHKEHUH BCETO
oOy4eHHs Ha YpPOBHE CpPEIHEr0o OO0Iero o0pa3oBaHMs, MOCKOJIBKY B KaXIOM
pazgene IlporpamMMbl TpPEeAyCMOTPEHO pELIEHUWE COOTBETCTBYIOLIMX 3a1ad. B
pe3yibTaTe OOydYarouidecss OBJAACBAIOT PA3JIMYHBIMU  METOJAMH  PEIICHUS
pallMOHANIbHBIX, HMPPALMOHANIBHBIX, TOKa3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUUECKUX YpPaBHEHUN, HEPABEHCTB M CHUCTEM, a TakXke 3ajady,
cojepkamux napamerpbl. [lodydeHHbIE yMEHHS HIMPOKO HCHOJB3YIOTCS MpHU
UCCJIeIOBAaHUM (DYHKIIMI C TTOMOIIBIO MPOU3BOIHOM, MPHU PEIICHUH MPUKIIATHBIX
3a/1a4y M 3a7]a4 Ha HAXOXXJEHUE HAauOOJbIINX U HAUMEHbBIIUX 3HAYCHUN (yHKIUU.



JlanHasi conepkaTelibHasi IMHUS BKJIIOYAeT B ce0s Takke (HOpMUPOBAHHE YMEHUU
BBINIOJIHATh  pacy€Tsl 1o  (opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPpAMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKCHHH, a TaKXKe BBIPAKEHUH,
colepKalmx CTeNeHH W Jorapudmel. braromaps W3ydeHHIO anreOpandecKoro
MaTepHaia IpOUCXOIUT ajdbHEHIIIee Pa3BUTHE AITOPUTMHYECKOTO U a0CTPAKTHOTO
MBIIIJIEHUSI 00y4aromuxcs, GOpMHUPYIOTCS HABBIKU JCAYKTHBHBIX PaCCYKICHUH,
paboThl ¢ CHUMBOJBHBIMH (opMamu, TNpPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEN B BUJE PABEHCTB M HEPABEHCTB. AJiredpa npeanaraet 3ppexkTuBHbIC
WHCTPYMEHTHI [UJISl PEIICHUS MPAKTHYECKUX W €CTECTBEHHO-HAYYHBIX 3aj1ad,
HATJIATHO JIGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK S3bIKA HAYKH.

ConepxarenbHo-MeTouueckas JUHUA «DyHKIMM W Tpa@uKU» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOro Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHHs MaTepruaiia. M3yueHne cTeneHHou,
MIOKa3aTeNIbHOH, JIOTapU(PMUIECKON ¥ TPUTOHOMETPUIECKUX (YHKIIUMA, UX CBONCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUMN NIl pelIeHus 3a7a4 U3 JAPYruxX yueOHBIX
IPEIMETOB U PEAIbHON KU3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAJIU30M,
TaK W C PEIICHHWEM YpaBHECHWNM W HepaBeHCTB. [lpum 3TOM Oosblloe BHUMaHUWE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIPAXKATh (HOPMYJIaMU 3aBUCUMOCTH MEXKIY
Pa3NTUYHBIMA BEJIMYMHAMH, HCCIICOBATh TOJMyYEeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol coJep:KaTeabHON JTMHUN HAIEJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, ITO3BOJISIOIINX BEIpAKaTh 3aBUCUMOCTH MEX Ty BEIIMUNHAMH B PA3TUIHON
dbopme: aHanTUTHYECKOU, Tpaduieckoi u ciioBecHo. Ero uzyuenue crnocooCcTByeT
Pa3BUTHIO AJITOPUTMHYECKOIO MBIIIICHHUS, CIOCOOHOCTH K OOOOIICHHIO W
KOHKPETHU3aIH, UCTIOJIb30BAHHUIO aHATIOTHH.

ConepxarenpHas nuHus «Hadanma maremMaTrueckoro aHaiau3a» IMO3BOJSET
CYIIIECTBEHHO PACIIMPHUTH KPYT KaK MAaTeMaTHYECKUX, TaK W MPHUKIAAHBIX 3a/ad,
JOCTYITHBIX OOYyYaromuMcs, TaK KaK y HUX TOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIHMA, ONpEeAeNisaTh WX HAWOOJbIINE W HAWMEHBIINE
3HAYEHHUS, BBIYUCIIATH IUIOMAAN (QUTYp U OOBEMBI TeN, HAXOJUTh CKOPOCTU U
yCKOpeHusi TiporieccoB. JlaHHas cojepkaTeiabHas JMHUS OTKPBHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOCHHUS MAaTEMAaTHYECKUX MoOJeNeldl pealbHBIX CHTYaIluH,
MI03BOJISIET HAXOIUTh HAWITYYIIee PEIICHUE B MPUKIIATHBIX, B TOM YHCIIE COITUATBHO-
PKOHOMHYECKHUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHAIHM3a
CIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (hOPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh IPOSBICHUS 3aKOHOB
MaTeMaTUKH B HaAyKe, TEXHUKE U UCKycCcTBE. OOyUaronInecs y3HaloT O BbIIAIOIIUXCS
pe3yibTaTax, MOJYYCHHBIX B XOJIe Pa3BUTHS MAaTEMaTHKH KaK HAyKH, U 00 HX
aBTOpAXx.



ConepxarenbHO-MeTOAUYeCcKass TuHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYAET B
cebsi DJIEMEHTBhl TEOPUHM MHOXKECTB W MAaTeMaTHYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIC IPECTABICHUS TPOHU3BIBAIOT BECh KyPC MIKOJIBHOW MaTeMaTHKU
U TIpeuiaraloT Hambosee YHUBEPCAIBHBIA S3BIK, OOBEIUHSIONINN BCE pa3/ieibl
MaTeMaTUKH # €€ TPWIOKEHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMaTHYECKUE
JUCUUIUIMHBI W WX TPUWIOKEHHS B eauHoe Ienoe. [loaTomy BakHO 1aTh
BO3MOXKHOCTh OOyYaromeMycss IOHUMAaTh TCOPETUKO-MHOKCCTBEHHBIM  SI3bIK
COBPEMEHHOM MaTEMAaTHUKH W HMCIOJIb30BaTh €r0 JUIS BHIPAKEHUS CBOMX MBICIICH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpHU3HATh
CBOWCTBEHHYIO €W CTpOroctb OOOCHOBAaHHUW U CIIEJOBAaHUE OIPEIACIEHHBIM
npaBWJiaM  TMOCTPOEHHUS  JIOKA3aTeJIbCTB.  3HAKOMCTBO  C  d3JIEMEHTaMU
MaTEMaTHYECKONH JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIIIICHUS
00yyYaroIuXxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUSI HA OCHOBE JIOTHYECKHUX
npaBuiI, POPMUPYET HABBIKH KPUTHUECKOTO MBIIIICHHUS.

B yuebnom kypce «Anrebpa W Hayalla MaTEMaTUYECKOTO aHaU3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
CIOcOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHMSI MOJIENIed pealbHBIX
CUTyalluid, HCCIIEIOBAHUS HTUX MOJIEJIEM C MOMOIIbIO arfmapara ainreopbl U
MaTEMaTUYECKOTO aHajlu3a, WHTEPIpPETAy TOJYyYEeHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KOKJIBIH M3 pa3/eioB IPOrpaMMBbl, IOCKOJIbKY BECh MaTepHal
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCsS I PEIICHUS TPHKIaAHBIX 3amad. [Ipu
pPEIICHUN  PEaTbHBIX  NPAKTUYECKUX  3amad  oOydJaroniuecss  pa3BUBAIOT
HAOJIFOIaTeNTbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOIb30BaTh  aHAJIOTHIO, 0000IaTh M KOHKPETHU3UPOBATH  IPOOIIEMY.
JlesatenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCEe U3YUCHUSI BCEX TEM YUueOHOro Kypca « Anredpa v Havasia
MaTeMaTU4YECKOr0 aHAJIN3ay.

Ha wusydenme ydeOHOTO Kypca «Anrebpa W Hadajia MaTEMaTHYECKOTO
aHanuza» otBomauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE NPOOH, MPOLICHTHI,
OeckoHEeuHble Tepuoanydeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
peLIeHUs IPUKIAJIHBIX 3a7a4 U3 Pa3JINYHbIX OTpaciel 3HAaHUHU U PeabHOU KU3HM.

JlencTBuTeNnbHbIE 4YMCla. PaluoHalbHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckre  omepalMd € JICWCTBUTEIBbHBIMM  4YuciaaMud.  Mopayib
JEUCTBUTEIHLHOTO YHCIIa B ero cBoMcTBa. [IpnOnrmkEéHHbIE BRIYUCIICHMS, TIPABUIIA
OKpYTJICHHUs, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYMCICHUM.

Crenenp ¢ uensiM IokazareseM. buHoM HerootoHa. cnosb3oBanue
NoAXO0AsIIeNd (GOPMBI 3aMUCH AEUCTBUTENBHBIX YUCEI JIS1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTyPaJIbHON CTENIEHU U €T0 CBOMCTBA.

CreneHp C panuMOHAJIBHBIM IIOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JNENCTBUTENBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa mnorapu¢ma. J[leciTuuHble W HaTypaJlbHbIE
aorapu@Mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
ApPKKOCHHYC Y apKTaHI'€HC YUCJIOBOIO ApryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCUIIBHBIE ypaBHEHUS W ypaBHEHMs-CIENCTBUA. HepaBeHCTBO,
pelLIeHNEe HEPABEHCTBA.

OCHOBHBIE METO/BI PEUIEHUS LIETbIX U APOOHO-PALMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwWIeHbl OT OJHOW IEpeMEHHOW. JleneHue MHOrowwieHa Ha
MHOTO4JIeH ¢ ocTaTkoM. Teopema bezy. MHorounens! ¢ nensiMu KO3 GUIIHESHTaAMH.
Teopema Buera.

IIpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHM, COEPKALUX CTENIEHU U KOPHH.

NppannonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHns
UPPALMOHAIBHBIX YPAaBHEHUM.

[Toka3zaTenbHble ypaBHEHMS. OCHOBHBIE METOABI PELICHHS MOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BoIpaKeHUH, COAEPKAIUX JIOTApUPMBI.

Jlorapupmuueckue ypaBHEHHUS. OcHOBHbIC METO/IbI penieHus
Jorapu(MuUYECcKX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIHL. [IpeobpazoBanue

TPUTOHOMETPUUYECKHUX BhIpOKEeHHM. Pellienre TpuroHoMeTpruieckiux ypaBHEHUH.



Pemenne cucrem JIMHENMHBIX YpaBHEHMM. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHH. OnpenenuTens MaTPULBI 2X2, €ro FTEOMETPUUYECKHUI CMBICT U CBOMCTBA,
BBIYUCJICHUE €r0 3HA4YEeHUs, MPUMEHEHUE OMNPEASTUTENs Il PEUICHUs] CUCTEMBbI
JVMHEVHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 33/1a4 C IOMOIIBI0 CHUCTEMBI
JIMHEWHBIX ypaBHEeHU. McciienoBanne moCTpOEHHON MOJEIH ¢ MOMOIIBI0 MAaTPHII
Y OTIPEICIIUTEIICH.

[TocTpoeHrne MaremMaTHUeCKUX MOJIEJEH peallbHOW CUTyalluu C TMOMOIIbIO
ypaBHEHH U HEpaBEeHCTB. [IpuMeHeHHe ypaBHEHHII MU HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7a4 U 33/1a4 U3 Pa3IMYHbIX 00JaCTeil HAYKH U peaTbHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHKIMs, Ccrnocoosl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunus @ynkuuii. I'paduk QyHKuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB (QyHKIHIA.

OO6macth ompeneneHus U MHOXKECTBO 3HaueHui (yukmuu. Hymm QyHkiuu.
[TpomexxyTku 3HakonoctossHCTBA. YETHbIe U HeuéTHbIe (QyHKMH. [leproanyeckue
¢bynkuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaYeHUS (DYHKIIUU Ha POMEKYTKE.

Jluneitnasi, kBajpaTWyHash W ApOOHO-TWHEHHAs (PYHKIMU. DJIEMEHTapHOE
UCCJIEIOBAHNE U TTOCTPOEHUE UX TpadrKOB.

Crenennast PyHKIMSI ¢ HATYpaJbHBIM U IEJIbIM TTOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs n-0i CTENEHU KaK PyHKIMKU 0OOpaTHOM CTENEeHU
C HaTypaJbHBIM I1OKAa3aTEJIEM.

[TokazatenpHas u norapupmMuyeckas (YHKIMH, WX CBOWCTBA U TPa(UKH.
Ucnonb3oBanue rpagukoB GyHKIMIA 715 peIlIeHUs YPaBHEHUH.

TpuronoMmerpruueckass OKPY>KHOCTb, OIPEAECIECHUE TPUTOHOMETPUUYECKUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pEalbHBIX MPOIECCaxX U SIBICHUSIX.
I'paduiku peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3aJaHusl MoOcieAoBaTellbHOCTEH. MeTon
MaTeMaTU4eCKOM MHAYKIIUU. MOHOTOHHBIE U OTPaHUYEHHBIE MMOCIE0BATEILHOCTH.
Hcroprsi BOZHUKHOBEHUSI MAaT€MATHYECKOrO0 aHAJIM3a KaK aHanu3a OECKOHEYHO
MaJbIX.

Apudmernueckas 1 reoMeTpuueckas mporpeccuu. beckoneuHo yObiBaromas
reoMmerpuyeckas mnporpeccusi. Cymma O0€CKOHEUHO YOBIBAaIOIIEH reoMeTpUYecKon
IPOrpecchu. JIMHEMHBIN U SKCIIOHEHIMANBHBIN pocT. Yncno e. Popmyiia CII0KHBIX
npoieHToB. Mcnosib30BaHWE NPOTPEecCMU I PEIICHUS peajbHbIX 3a/ad
MPUKJIAIHOTO XapaKTepa.



HemnpepoiBHble GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (QYHKIMH HENpPEephIBHBIX Ha OTpe3ke. Merton
VMHTEPBAJIOB [JIsi PEUICHHUS HEpPaBEHCTB. [IpuMeHEHHE CBOWCTB HENPEPBIBHBIX
(GYHKIMH 7151 perieHus 3a1ad.

[TepBas u BTOpast mpousBoAHbIe PyHKIMU. ONpeeneHne, TeOMETPUIECKUN 1
(bu3HUecKuil CMBICT TPOU3BOJAHON. Y paBHEHHUE KacaTeIbHOM K TpaduKy QyHKIIUU.

[IpousBoanbie  dyeMeHTapHbIX  ¢GyHKOM.  [Ipou3BomHass ~ CyMMBI,
MPOU3BEACHUS, YACTHOTO ¥ KOMIO3ULIMY (DYHKITHH.

MHo:xecTBa U JIOTHMKA

MHOkeCTBO, oOnepauuu HaJ MHOXECTBAMHU M HX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpumeHeHHE TEOPETMKO-MHOMXKECTBEHHOTO — amnmapara s
ONMCAHUS PEAbHBIX MPOLECCOB W SBJIEHUM, MPHU PEIICHUU 3adad U3 JPyTrux
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYeCKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KUIACC

Yuciia 1 BbIYMCTICHUS

Hartypanbnblie u nensie yucna. [IpuMeHeHrne npU3HAaKOB JEIMMOCTH LEIbIX
yucen, HauOonpmuid obmui nemurens (manee — HOJl) u HamMeHblee ooOiee
kpatHoe (nanee — HOK), ocrarkoB no moaymto, anropurma EBknuna s pemenus
3a/1a4 B LENbIX YUCIaX.

KommnekcHble uncna. AnreOpaumveckas M TpPUTOHOMETpUYECKas (HOPMbI
3alUCH KOMIUIEKCHOTO 4Hcna. Apudmernyeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucaamu. M300pa’keHue KOMIUJIEKCHBIX YHCEN Ha KOOPJIMHATHOW IUIOCKOCTH.
®opmyia Myaspa. KopHu n-oif CTeneHH U3 KOMIUIEKCHOrO 4ucia. IIpumenenue
KOMIUJIEKCHBIX YMCEN JJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHHs 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPaBEHCTB. PABHOCUIIbHBIE CHCTEMBI
Y CUCTEMBI-CIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YpPAaBHEHHMM C  IMOMOILBIO
TPUTOHOMETPHUUECKOU OKPYKHOCTH. PerieHrne TpuroHoMeTpu4eCKux HEPaBeHCTB.

OCHOBHBIE METOABI pEIICHUS TMOKa3aTeNbHBIX M  JIOTApU(PMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/Bl PEHIEHUS CHUCTEM M COBOKYMHOCTEW palMOHAIbHBIX,
UPpaLOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPaBHEHUIA.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IApaMETPaMU.



[IprMeHenne ypaBHEHNM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX
3a/1a4 ¥ 3a/1a4 U3 pa3IMuHbIX 00JacTeil HAyKu U peaibHOW JKU3HU, MHTEpIIpeTaus
IOJIyYEHHBIX PE3YJIbTATOB.

DOYyHKIUU U TPaPUKU

I'padux xommosuruu Qyskuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HAa KOOPJAMHATHOU IIOCKOCTH.

Tpuronomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKH.

I'paduueckne Meroabl pemieHUs ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/bI PEILICHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA [UIsI HMCCIEAOBAaHUS IMPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX y4eOHBIX
MPEIMETOB U PEATBHOU )KU3HU.

Hayana MaTeMaTH4eCKOro aHaJM3a

[IpumeneHnre MPOM3BOTHON K UCCIEAOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTH U
aKcTpeMyMmbl. HaxoxaeHrne HanbobIIero 1 HAMMEHBIIEro 3HaYeHU N HEeNTPEPHIBHON
GyHKUIHUU Ha OTPE3KE.

[IpumeHeHne TPOU3BOJHOM JUII HAXOXKACHUS HAWJIY4dllIer0 pEIICHHS B
NPUKIAIHBIX 3a/1adax, Uil ONPEACIICHUS CKOPOCTH M YCKOPEHHsS IIpolecca,
3a1aHHOTO (DOPMYJIIOH MU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpa3HbiX. [lepBooOpasHbie
aneMeHTapHbIX QyHKIUH. [IpaBuna Haxox1eHHs TepBOOOPA3HbIX.

Nuterpan. 'eoMeTpuyeckuil CMbICH HHTETpaja. BeIyuciaeHne onpenesi€HHOro
uHTerpana no popmyne Herotona-Jleitoamura.

[Ipumenenne uHTerpaja AJs HAXOXKJIEHUS IUIOMIAJAEH IIIOCKUX (Uryp u
00BEMOB r€OMETPUYECKUX TEI.

[Tpumepsl pemienuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTtuyeckoe
MOJICIMPOBAHUE PEAJbHBIX IMPOLECCOB C NOMOLIBI Au(depeHIranbHbIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO UJIEHAa POCCUICKOT0 00IIeCTBA, TPEJCTABICHUE O MATEMaTUYECKHUX
OCHOBaX (DYHKIITMOHWPOBAHUS PANIMYHBIX CTPYKTYp, SIBICHHH, TPOIEIYP
rpakJaaHcKkoro  ofOmiectBa  (BBIOOPBI,  ONPOCBI W JIPYyroe), yMEHHE
B3aUMOJICICTBOBATh C COIMAJIBbHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUHCKON IpakAaHCKOW HMIESHTHUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HACTOSIIIEMY POCCUMCKOM MaTEMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JIOCTUKEHUSM POCCUHUCKUX MAaTeMaTUKOB U POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
UCIIOJb30BaHUE OTUX JOCTHKEHUU B JAPYrMX HayKaX, TEXHOJOrusaX, cdepax
SKOHOMMKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, ChOPMHUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSA3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JAESATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3CTETH4€eCKOr0 BOCTIUTAHUSA:

ACTETUYECKOE OTHOILICHUWE K MHPY, BKIIOUAS] 3CTETUKY MaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, pELIEHUH, pacCy>KJI€HUI, BOCIPUUMYHUBOCTD K
MaTeMaTUYECKUM acleKTaM pa3fInyHbIX BUJOB UCKYCCTBA;

5) pu3YeCKOro BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTh yMEHHUS TNPUMEHATh MaTeMaTHYECKHEe 3HAHUS B
MHTEpecax 3JI0pPOBOTO U 0€30MacHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 30pOBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHSITUN U
OTIIbIXa, peryisipHas (pu3udecKas aKTUBHOCTH), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03J0POBUTENBHOMN JAESATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIdy, OCO3HAHME IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
paznmuuHbiM  cepam  TPOPECCUOHATBHOW  JIESITENBHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeit mnpodeccun W peanu30BBIBATH COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO W
CaMOOOpa30BaHUI0 Ha TMPOTSKEHUM BCEW KU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4acTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTUYeCKON HaMpaBJICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKOM  KYJIbTYphl, ITOHUMAHHE BIIUSHUS
COLMAIbHO-DPKOHOMHYECKHUX TMPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMATIBLHOU
cpelbl, OCO3HAHUE TII00AIPHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
HAa TPUMEHEHHE MATEMAaTHUYECKUX 3HAHUN IS pelieHus 3a7ady B 00JacTu
OKpY>Kalolllel cpenbl, IUIAHUPOBAHUE TOCTYIKOB M OIIEHKH HUX BO3MOKHBIX
MTOCJICACTBUH JIJISI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKHU U 00I1IE€CTBEHHOM MPAKTUKH, TOHUMAHUE MAaTEMaTUYECKOM
HayKH Kak c(pephl 4eIIOBEUECKOM ACATESILHOCTH, 3TANOB €€ pa3BUTHS M 3HAYUMOCTH
JUIs Pa3BUTHSL LIMBUJIU3ALIMH, OBJIAJICHUE SI3bIKOM MaTEMaTHKU W MaTEMaTHYECKOM
KYJIbTYpOU KaK CpEeJICTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISTH MPOECKTHYIO
U UCCIIEIOBATENBCKYIO JEATeIbHOCTh MHANBUIYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUS

Ba3oBble Jjoruueckue AeiicTBUA:

BBUSIBISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKKM MAaTEMATHUYECKUX
OOBEKTOB, TOHATUH, OTHOWIEHUA MEXAY HOHATHUAMH, (QOPMYyIHpPOBATH
oTpesieNieHUs MOHATUM, YCTaHABIMBATh CYUIECTBEHHBIN MPU3HAK KJIAaCCU(UKALINY,
OCHOBaHU AJ1s1 0000IEHUS U CPAaBHEHUS, KPUTEPUH POBOUMOTO aHAJIN3a;

BOCIIpUHUMAaTh,  (OpPMYyJIUpPOBAaTh U  NpeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHBIE U OTPULATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3AMMOCBSA3U U IPOTHUBOPEUNS
B (hakTax, JAHHBIX, HAOJNIONECHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUU IS
BBISIBJICHUS] 3AKOHOMEPHOCTEN U POTUBOPEUNIL;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

IIPOBOJIMTH CAMOCTOATENIBHO JA0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBaTh aPTYMEHTALMIO, IPUBOJINUTE IIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJCHUS U BHIBOBI;

BbIOMpATh Ccrmocod peleHus y4eOHOW 3ahaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pELIEHUs, BBIOUpATh HAan0O0Jee NOAXOIAIUN C YYETOM CAMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBarTejILCcKe J1elcTBUA:



UCIIOJb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  MOpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, aApPryMEHTUPOBATH
CBOIO MO3UIIHUI0, MHEHUE;

MPOBOJUTH CAMOCTOSITENIBHO CIUIAHHUPOBAHHBIN HKCIIEPUMEHT, UCCIEOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKoro 00beKTa, SBJICHUS, Tpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00bEKTaMU, SBICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYyIMpPOBaThL O00OOIIEHUST W BBIBOABI MO pe3yJbTaTaMm
NPOBENCHHOTO  HAONIONCHMs, WCCIICIOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUIA;

IPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE Ipollecca, a TakKe BbIJIBUTATh
MPEANOJIONKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATh JACUIIMTHI MHPOPMAIIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATH U MHTEPIIPETUPOBATH MHPOPMAITUIO PA3IUYHBIX BUAOB U (hopM
peACTaBIICHHUS;

CTPYKTYpPUPOBaTh MHGOPMAIIHMIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaJIEKHOCTh uHpopManu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHMKATHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiCcTBUSA

O0menue:

BOCIIPHHUMATh U POPMYJIMPOBATH CYXKIACHHUSI B COOTBETCTBHH C YCIIOBUSIMH U
IEISIMU OOIIICHUS, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOXO TOYKY 3PCHHSI B YCTHBIX
U TIMCBMCHHBIX TEKCTaxX, JaBaTh TOSICHEHUS TI0 XOJy peUICHUs 3a/Jaddu,
KOMMEHTHPOBATH IMOJYyYCHHBIN pe3yIbTarT;

B XOJIc OOCYXKJICHHS 3a/iaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOM TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBaTh WJCH, HAIICJICHHBIC Ha TIOWCK
pEIICHMS, COIMOCTABJSATh CBOM CYXKICHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KUBaTh Pa3jIMYMe M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

IIPEJICTABIIATh PE3yJIbTaThl PEIICHMS 3aJlayd, SKCIICPUMEHTA, MCCIICOBaHUS,
IPOEKTa, CaMOCTOSATEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHBbIE YHHBEpPCAJIbHbIE yUeOHbI€e 1eiCTBUS
Camoopranusanus:



COCTaBJIATh IJIaH, aJITOPUTM PELLIEHUS 337a4uH, BIOMPATh COCOO pELeHUs C
y4€TOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JACHCTBUI U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJBTATOB, BIAJEThH
crnoco0aMy CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKON 3a4auH;

IPEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIIECHUU 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX,
Hal/IEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa LEIU U YCIOBUSAM, OOBSICHATh IPUUUHBI
JOCTHKEHUSI WIIM HEIOCTHIKEHUS PE3YJIbTATOB JESATEIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAS 1eATEJIBHOCTD:

IIOHMMAaTh U HCIIOJIb30BATh NPEUMYIECTBA KOMAaHAHOW W WUHAUBUIYAJIBHON
paboThl MpU pEHIeHUH YYEOHBIX 3aJad, MPUHUMATh LEJIb COBMECTHOU
JeSITeIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM paboOThI, pachpeneniTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YJIbTAT pabOThI, 00001IATH
MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyHmnoBbIX (opMax paboThl (00CyxkaAeHUs, OOMEH MHEHUH,
«MO3TOBBIE LUTYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATh
CBOM JICUCTBUS C IPYTHMH YiIEHAMHU KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0 BKJIAa
B O0mMHA TPOAYKT 1O KpUTEpUsM, CPOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICHCTBHSL.

HNPEJAMETHBIE PE3YJIBTATBI

K kxonmy oOyuenunss B 10 kJiacce oOydaromIMics MOJYYUT CIEAYIOIINE
PEIMETHBIE PE3yJIbTAThl TI0 OTACIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Havajla MaTEMaTUYECKOTO aHATN3ay:

Yucjia 1 BBIYUCTICHUSA

CBOOOJHO OINEpPUPOBATH MOHATUAMH: PAlMOHAJIBLHOE YHUCIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TPOIEHTHI, HWPPANHOHATLHOE YHUCIO0, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIBHBIX YUCEI, MOIYJb JCUCTBUTEIBHOIO YHUCIIA;

OPUMEHSATh JpOOM M TPOLEHTHI JUIsl PEIIeHUs] TPUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSITh NPUOTUKEHHBIC BEIUUCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUAKY U
OLICHKY PE3YJIbTaTa BBIYUCIICHUN;



CBOOOZIHO ONEpUpOBaTh IOHATHEM: CTENEHb C IeJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIBHBIX YNCEN JJISl PEIIECHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CcBOOOJHO OMEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajJbHOU
CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeNeM;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: Jorapudm YHcHa, ACCATHUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

cBOOOZHO OMEpUPOBATh MOHITUSIMH: CHHYC, KOCHUHYC, TAHT€HC, KOTAHTE€HC
YHUCJIOBOTO apryMEHTa;

OIEpUPOBATh MOHATHIMH: APKCUHYC, aPKKOCHHYC M apKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOOJHO ONEpUPOBATH MOHITHSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh PA3JIMYHblE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
palMOHAIIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: MHOTOUIEH OT OJHOM MEPEMEHHOM,
MHOTOUJIEH € LENbIMU KO3(PPUIIMEHTaMU, KOPHU MHOTOYJIEHA, IPUMEHSTH JICIICHUE
MHOTOWIECHAa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m Teopemy Bumera mis
peleHns 3a1ay;

cBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHI,
MaTpulla, ONPENEIUTENb MaTpuupl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIICHHUS €0 3HAa4yeHus,
IPUMEHSTh ONPEACIIUTENIN Ul PEUIEHHUs CUCTEMBl JIMHEWHBIX YpaBHEHUU,
MOJENUPOBATh PEAIBHBIE CUTYAlIMU C MOMOIIBI CUCTEMBI JUHEUHBIX YPaBHEHUN,
UCCIIE0BATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MaTpPULl U ONPENEIIUTEIIEH,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UJIsi TMpeoOpa3oBaHUs
BBIPAKCHUN;

BBINIOJIHATH NPE0OPA30BAHMS YHCIOBBIX BBIPAXKEHU, COAEPIKALNX CTENEHH C
paLMOHAIIBHBIM ITI0KA3aTeJIeM;

UCII0JIb30BaTh CBOMCTBA aorapudpmon UL npeoOpazoBaHus
J0rapu(pMUYECKUX BBIPAKEHUN;

CBOOOJHO ONEPHPOBATH MOHATHIMHU: HppAlUMOHAIbHBIE, MOKAa3aTeIbHbIE WU
aorapuMHUUYECKre ypaBHEHUS, HAXOAUTh UX PELICHUS C TIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B W OCYIIECTBIIAA IPOBEPKY KOPHEM;



IPUMEHATHh OCHOBHBIE TPUTOHOMETpUUYECKUE (POPMYJIBI Ui PeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUN;

CBOOOJHO  OINEPUPOBATH IOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoAumble (GOpMYyNbl  UIsi  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICIMPOBaTh peallbHble CHUTyalldd Ha S3bIKe€ ainreOpbl, COCTABIATH
BBIPAKEHUSI, YpaBHEHMs, HEPAaBEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIB30BAHUEM alllapaTa ajreopsbl.

DOyHKUMU U rpaduKH:

CBOOOJTHO OTEpUPOBATh MOHATUSAMU: (PYHKIUS, CIIOCOOBI 3a/laHus (PYHKITUH,
B3aUMHO OOpaTHble (PyHKIMM, Kommo3ulms GyHKOUN, rpaduk QyHKIINH,
BBINIOJIHATD 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKkoB (PyHKIUI;

CBOOOJHO OIEpUPOBAaTh MOHATHSAMHU: O0JACTH ONPENEICHUS U MHOMKECTBO
3HaYeHUI PYHKIMH, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOZHO ONEpUPOBATh MOHATUSAMHU: YETHbIE M HEYETHBIE (PYHKIIMH,
nepuoanyeckre (PyHKIUHU, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (YHKIMK, HauOoJblllee M HAaWMEHbIee 3HauYeHWEe (YHKIUU Ha
IPOMEKYTKE;

CcBOOOHO ONEpPUPOBATH MOHATUAMMU: CTENEHHAs QYHKIUS C HATYPAJIbHBIM U
LEJIBIM TOKa3aTeneM, rpapuK CTENEeHHOW (YHKIMM C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpauk KOpHsS N-od CTeNneHW Kak (yHKIMH OOpaTHOM CTENeHH C
HATypaJbHBIM OKa3aTeJIeM;

ONEepUPOBATh TMOHATUAMM: JUHEIHHAs, KBaJpaTU4YHAs U JIpOOHO-ITMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHHUE UX IPAPHUKOB;

CBOOOZHO OIEpUpOBaTh MOHATHAMM: IOKa3aTejlpHas M Jorapudmuueckas
(GyHKUMH, UX CBOMCTBA M rpaduKH, MCHOJIB30BATh MX TpadUKH AJis pElIeHUs
YPaBHEHH;

CcBOOOZHO ONEpUpPOBAaTh MOHATUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTD,
olpeziesieHue TPUTOHOMETPUUECKHUX (DYHKIIMI YHCIOBOIO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JUIsE  UCCJIENOBAaHMSI IPOILIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/1ay U3 JPYTUX y4eOHBIX NPEIMETOB U pealbHOU
KHU3HU, BBIpXaTh (HOPMyJIaMU 3aBUCUMOCTH MEX/y BETUUMHAMU;

Hauyana mareMaTH4ecKOro aHAJIM3a:

CcBOOOZIHO ONEepUpoBaTh NOHATUAMM: apumeThyeckas U IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMeTpruuecKasl Iporpeccusi, TMHEHHBIN U
AKCIMIOHEHUIUAIIBHBIN pOCT, (POpMyJia CIOKHBIX TPOLIEHTOB, UMETh MPEJICTABIEHUE O
KOHCTAaHTE;

UCIOJb30BaTh MPOrPECCUU AJIs PEIICHUs pEealIbHbIX 3aJad MpPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHIATUSIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3aaHMs
MOCJIEI0BATEBHOCTENH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEI0BATEIbHOCTH,
MIOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTHUYECKOr0 aHajdu3a KakK aHaiau3a
OCCKOHECUYHO MAJIBIX;

CBOOOJTHO OTIEPUPOBATH MOHATUSMHU: HETIPEPHIBHBIC (DYHKIIMH, TOUYKH Pa3phIBa
rpaduka GyHKIIUH, aCHMIITOTHI Tpaduka GyHKIINH;

CBOOOJHO oOIepUpoBaTh MOHATHEM: (GYHKIIUS, HENpEephIBHAs Ha OTPE3KeE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUIM JIJIs1 peIeHUs 3a/1a4;

CBOOOJTHO OIEPUPOBATh TIOHATHSIMHU: TIEpBas W BTOpas IPOW3BOJHBIE
dbyHKIMU, KacaTenbHas K TpaduKy QyHKIUY;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHHUS, YACTHOIO U KOMIO3ULIUH
NBYX (YHKIMH, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIINIA;

UCIIOIb30BaTh T€OMETPUUECKUNH U (U3UYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBaTh  MOHATUSMHU:  MHOXECTBO, OINEpaluud  HaJ
MHOECTBaMU;

MCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar sl ONMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TIPY PEIICHUU 3a]1a4 U3 APYTHUX y4eOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: OIpPECICHUE, TEOpeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MAaTeMaTHYECKOT0 0OBEKTA, 10Ka3aTeIbCTBO, PABHOCUJIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

K koHmy oOyuenus B 11 Kjacce oOyyaroluiics NOJYYHUT CIEAYIOLINE
PEeIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anredpa u Havajla MaTEeMaTUYECKOTro aHaTUu3ay:

Yuciia ¥ BBIYUCTICHUSA

CBOOOHO OMIEPUPOBATH MOHITUSIMU: HATYPAIbHOE U LIEJI0€ YUCII0, MHOXKECTBA
HATypaJIbHBIX U IEJIbIX YHCEJN, UCIOIb30BaTh MPU3HAKU JAEIUMOCTH LEJbIX YHCEII,
HOJl u HOK HarypanbHbIX 4yucen AJisl pElICHUs 3aJad, MPUMEHSATh aJrOpUTM
EBxnupa;

CBOOOJHO OIEpUpPOBATh TMOHSITHEM OCTaTKa IO MOJYJI0, 3aluChIBaTh
HaTypaJIbHBIC YHCJIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHWCEJ, MPEJCTaBISATh KOMIUICKCHBIE 4YMClia B anredpandyecko u
TPUTOHOMETPHUUECKON (popMe, BBITOIHATH apu(PMETHUECKUE ONepalii C HUMU U
n300paxaTh Ha KOOPJAUHATHON MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJTHO OMEPHUPOBATH TOHITHAMU: HppAlMOHAIbHBIC, MOKAa3aTeIbHbIE U
JorapuMUYECKUE€ HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C TOMOUIBIO
PaBHOCUJIBHBIX IEPEXO/IOB;

OCYLIECTBJISATH OTOOpP KOpPHEH TpH PpPELIEHUH TPUTOHOMETPUYECKOrO
YpaBHEHHS;

CBOOOJITHO OMEpPUPOBATH IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHSTh  HEO0OXOIuMble  (OPMYJbI ISl  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CcBOOOJHO OMEPUPOBATh MOHATUSIMU: CHCTEMa U COBOKYIHOCTh YpaBHEHHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW pAIlMOHAIBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUYECKUX YPaBHEHUIN U HEPABEHCTB;

pemarb paluoOHaJIbHbIE, UppaloOHaIbHBbIE, NOKa3aTelIbHbIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
COJZIEpIKaIll€ MOJIYJIM U TapaMeTPhl;

NPUMEHSTH TpaduuecKre MEeTOAbI AJI PEIIeHHs] YPABHEHUN U HEPAaBEHCTB, a
TaK)Ke 3a/1a4 C MapaMeTpaMu;

MOJICIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE€ anreOpbl, COCTaBIATH
BBIpAKEHUS, YpPAaBHEHMS, HEPABEHCTBA M HMX CHCTEMBbI MO YCIOBUIO 3a/1auH,
UCCJIeIOBAaTh IOCTPOCHHBIE MOJIEJIM C HCIOJIb30BAHUEM afapara aireopsl,
UHTEPHPETUPOBATH NOJYYCHHBIN PE3yJIbTAT.

DOyHKUMU U TpaduKH:

CTpOUTh TpadUKu KOMMIO3UIMU (PYHKIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTH FreOMEeTpUUECcKre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIMHATHON
IJIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMHU: TrpaUKUM TPUTOHOMETPUUYECKHUX
dynKImi;

OPUMEHATh (QYHKIMU U1 MOJEITUPOBAHUS M HUCCICIOBAHUS PEATbHBIX
IIPOLIECCOB.

Havayia MaTeMaTH4eCKOro aHaJm3a:

UCTIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIIEOBaHMS ()YHKIIMU Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HaOOJbIIee U HAMMEHBIIIEE 3HAUCHUS (PYHKIIMU HETPEPHIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOU3BOJHYIO JUISI HAXOXKJICHHUS HAWIY4ylIero peuieHus B
MPUKJIAJIHBIX, B TOM YHCIIE COLMAIbHO-A)KOHOMUYECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTHU U YCKOPEHHUsI MPOIIECcCa, 3aJaHHOTO (OpMYIIOi UTH TpaduKoMm;



CBOOOJTHO  ONEPHPOBATH TMOHATHSAMHU: TIEPBOOOpA3HAs, OIpeAeIEHHbBIN
UHTErpaj, HAXOAWTh IEPBOOOpPA3HbIC 3JIEMEHTAPHBIX (QPYHKIUNA U BBIUUCIATH
uHTerpan no popmysne Hetotona-JIeionuna;

HAXOJUTh TUTOMIAH TUIOCKUX (UTYP U OOBEMBI TEJT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTABICHUE O MAaTEMaTHYECKOM MOJICIIMPOBAHUHA Ha NPUMEPE
coctaBiieHus TuQdepeHITnaIbHBIX YPABHEHHUI;

peliaTh NPUKJIAIHBIE 3aayd, B TOM YHUCIIE COLHAIbHO-’KOHOMHUYECKOTO M
(u3HUecKoro xapakrepa, CpeICTBaMU MaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3ieioB U TeM (undgposBbie)
n/n NPOrpamMMBbl Bcero Konrponbisre | HpakTisieckite o0pa3oBaTebHbIC
padoThI padoTsI
pecypcsl
MHOX€ECTBO NEHCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHaabHbIe YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUI
) Oyukiun u rpapuku. CreneHHas QyHKIMS ¢ 12 |
LIEJIBIM TIOKa3aTesIeM
3 ApudmMeTnueckuii KOpeHb N-0il CTETICHH. 15 |
WppanmonanbHble ypaBHEHUS
4 [TokazarenbHas pyHkuus. [lokazarenbHble 10 |
ypaBHEHHUS
5 Jlorapudmuueckas QyHKIUS. 13 |
Jlorapudmuueckue ypaBHEHUs
6 TpuroHomeTpuyeckue BbIpaXKEHUs 1 ” |
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBuble pynkuuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 5 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KosunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NPOrpamMmblI Bcero Konrpoapirie | Tpakrieckue o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
1 HccnenoBanue GyHKIHA ¢ TOMOIIBIO 2 1
MIPOU3BOTHOM
2 [TepBooOpasHas u HHTETpaI 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKITHA. 14 |
TpuronomeTpuuecke HepaBeHCTBA
4 WppaumnonanbHble, NOKa3aTeIbHbIE U 24 |
norapudMuUecKre HepaBeHCTBA
KommiekcHeie uncna 10 1
Harypanbnsle u nensie yucia 10 1
CucreMbl pallioHaIbHBIX, HPPALMOHATIBHBIX
7 MOKa3aTEeNbHBIX U JIOTAPUPMUUIECKUX 12 1
ypaBHEHUH
8 3agauu ¢ mapameTpamMu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jlara
H3Y4YeHH S

DJIeKTPOHHbIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

MHO0k€eCTBO, Onepauy Hal
MHOKECTBAMH M UX CBOMCTBA

Juarpammsl Dlinepa-BeHnHa

[IpuMeHeHne TeopeTHKO-
MHO>KECTBEHHOTO amapara /sl PeIeHHs
3aj1a4

Panmonanbubie yncna. OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH, IPOLIEHTHI,
OeCKOHEYHBIE IEPUOANUECKHE JPOOH

Parnmonansueie ynciaa. OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOHU, POLIEHTHI,
OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

[Ipumenenue qpoOel U MPOIEHTOB IS
pEIICHUS IPHUKIAIHBIX 337129

[Ipumenenue qpobeit 1 MPOLEHTOB JIst
peleHus NpUKIagHbIX 3a/1a4

JlelicTBUTEeNbHBIE YUCIIa. PalioHanbHbIE U
MppalyOHaJIbHbIC YUCIIa

ApudmeTraeckue ornepanuu ¢
JICHCTBUTEIILHBIMU YUCIIAMU




10

Mopynpe J€MCTBUTEIBHOTO YHCIIA U €T0
CBOICTBa

11

[TpuGnuxEHHbBIE BEIYMCICHUS, TPABUIIA
OKpPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHUM

12

OCHOBHBIE METO/IbI PEILICHHS LIEbIX U
JIpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-palMOHANIBHBIX YPaBHEHUN U
HEPABEHCTB

14

OcCHOBHBIE METO/IbI PEILICHUS LENbIX U
JIpOOHO-paLlMOHANIBHBIX YPaBHEHUN U
HEPABCHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUJIEHa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTro4JIeHBI C HEeTBIMU
koddpurmentamu. Teopema Bueta

17

Pelienue cuctem JIMHEHHBIX YpaBHEHH

18

Pewienne cucreM JIMHENHBIX YPaBHEHUU

19

Marpuiia cuCTEMbI TUHEUHBIX YPABHEHUIA.
Onpenenurenb MaTPUILI 2X2, €T0
T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUMCJICHHE €r0 3HAUCHHS

20

Onpenenurens MaTpuLpl 2x2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJICHHE €r0 3HAYCHUS




21

[IpuMeHeHue onpeaennuTens 1l peleHus
CHCTEMBI JINHEHHBIX YPAaBHEHU

22

Pemienne npukiiagHeIxX 3a1a4 ¢ IIOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHU

23

Pemenne nmpukinaaHeIX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPaBHEHUN

24

KonTponbhas pabora: "Pannonanbhble
ypaBHEHHUA U HepaBeHCTBA. CrcTeMBbl
JIMHEWUHBIX ypaBHEHUI"

25

@yHKIUS, C1I0COObI 3a1aHusT (PYHKITHH.
B3anmuo obpaTHbIe QyHKITUH.
Komnoszunus ¢pyHkuit

26

I'padux pyHkunu. DnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GyHKINI

27

OO0nacTp onpeneneHus 1 MHOKECTBO
3HaueHni QyHkiuu. Hymmn Gynkimm.
[TpomexxyTKH 3HAaK MOCTOSTHCTBA

28

UETtHbie 1 HEUETHBIC (PYHKITUU.
[lepnoauueckue Gynkuuu. [Ipomexytku
MOHOTOHHOCTH (DYHKIIUU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubomnrsmee n HanMeHbIlIee 3HAYCHUE
GyHKIMM HAa IPOMEKYTKE

30

Jluneitnasi, kBaapaTH4Has U APOOHO-
TuHeWHas GyHKIun

31

DJIEMEHTapHOE UCCIIEIOBAHUE U
MoCTpoeHne TpauKoB ATUX PYHKITUN




DJIeMEHTapHOE MCCIICIOBAHUE U

32 .
MOCTpoeHne TPpaPuKOB ATUX PYHKITUN

1 Crenens ¢ 1enpIM nokasareiaeM. buaom
Herorona

14 CreneHsb ¢ 11eIbIM MOKa3aTesneM. bunom
Hsrorona
CrenenHas QyHKIMS C HATypalbHBIM U

35 LeJIbIM NoKa3aTeneM. E€ cBoiicTBa 1
rpadguk

36 KontponsHas padora: "CreneHHas
¢ynkuus. E€ cBolicTBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaJbHON
CTEIEHU U €r0 CBOWCTBA

13 ApudmeTnueckuii KOpeHb HaTypaJIbHOU
CTEIICHH U €r0 CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIeprKalIiX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YNUCIOBBIX BHIPAXKEHUH,
COJIEpKalINX CTENIEHU U KOPHH

41 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHU,
CoJIepKalIiX CTENEHU U KOPHU
Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE

42 METO/BbI PEIICHNS UPPALOHAIBHBIX
ypaBHEHUH
WppanuonaneHblie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALUOHATIBHBIX

ypaBHEHUU




Wppaunonansuele ypaBHeHusl. OCHOBHbIE

44 METO/IbI PEIICHUSI UPPALUOHAIBHBIX
ypaBHEHUH

45 PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
UPPaLMOHATIbHBIX YPaBHEHUM

46 PaBHOCUIIbHBIE TIEPEXO/IbI B PEIICHUU
UPpAIMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIbHBIE IEPEXO/IbI B PEILICHUU
UppalMOHATIbHBIX YPaBHEHHI

43 PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUU
UPpaLMOHATIbHBIX YPaBHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTETIeHU

49 Kak (DyHKIIMU OOpaTHOW CTETEHH ¢
HaTypaJibHbIM IIOKa3aTesieM
CgoiicTBa u rpaduK KOPHS N-0i CTETICHU

50 KaK (DyHKIIMM OOPAaTHOM CTEIICHHU C
HaATYpaJIbHBIM MTOKa3aTeleM
KonTponsnas pabora: "CsoiicTa u

51 rpaduk KOpHS n-0il cTeneHu.
Hppannonanbubie ypaBHEHUS"

5) CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOMCTBA

53 CremneHsb ¢ paluoOHaIbLHBIM MTOKA3aTeNeM U
e€ CBOMCTBA

54 CreneHb ¢ pallMOHAJILHBIM [TOKA3aTeIeM U
€€ CBOICTBA

55 [oxa3zatenpHast GpyHKIMS, €€ CBOMCTBA U

rpapuk




Hcnonws3zoBanne rpaduka QyHKIUN IS

56 . 1
pelieHus ypaBHeHUN

57 Hcnonb3oBanue rpaduka QyHKIMH 115 1
pELICHUS YpaBHEHUI
[TokazarenbHble ypaBHEHUS. OCHOBHBIE

58 METO/IbI PEIICHHUs TOKa3aTENbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUs. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbubie ypaBHeHUsS. OCHOBHbBIE

y

60 METO/IbI PEIICHHS] TOKa3aTeIbHBIX 1
yYpaBHEHUN

61 Kontponpnas padora: "I[lokazarenbHas 1
¢ynkuus. [TokazarenbHbie ypaBHeHUS"

62 Jlorapugm uucna. CoiicTsa jorapudpma 1

63 Jlorapudm umncna. CoiicTBa Jorapudpma 1

64 Jlorapugm yucna. CoiicTBa jorapudpma 1

€CATUYHBIC M HATYpaJIbHbIC JTOTapU(MBbI
65 y 1
€CSATUYHbIE U HATypaIbHbIE JIOTapU(PMBI

66 1

67 [Ipeobpa3zoBanue BhIpaKEHUH, i
coJieprKalux Jorapudmol

68 [IpeoOpa3zoBanme BEIpaKEHUH, 1
coJiepKalux JorapuQmol

69 [IpeoOpazoBaHue BBIpAXKEHUH, |
coJieprKalux jJorapudmol

70 Jlorapudmmueckas pyHKIuUs, € CBOWCTBA |

u rpaduk




Jlorapudmuueckas pyHKuus, €€ CBONCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka QyHKIMH 115
peueHus ypaBHEHU I

7 Hcnonb3oBanue rpaduka GyHKIUN A
peleHNs ypaBHEHUH
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHHs.

76 OcHOBHBIE METO/IbI PELLICHUS
JOrapuPpMHUUECKUX ypaBHEHUN

77 PaBHOCHIIBHBIE IEPEXObl B PEIICHUH
JOrapu(pMHUUECKUX ypaBHEHUN

73 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUN
Jorapu(pMUUECKUX ypaBHEHUI
KonrtponbHas pabora:

79 "Jlorapudmuyeckast pyHKIHSI.
Jlorapugmuueckue ypaBHeHHs"

20 CuHyc, KOCHHYC, TAHT'€HC M KOTaHI€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
YHCIIOBOTO apryMEHTa

2 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHCIIOBOI'O apryMEHTa




ApKCHHYC, apKKOCHUHYC U apPKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 OIpeie/IEHUE TPUTOHOMETPUUECKUX
(YHKIMI YUCIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

&5 oTpeieIeHue TPUTOHOMETPHUECKUX
(YHKINI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

%7 OCHOBHBIEC TPUTOHOMETPUIECKHE
(bopMyJIbI

28 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmyIbl

29 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIIBI

90 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUIN

01 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

9 [Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAXKECHHI

93 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKCHUIN

94 Penienne TpUroHOMeTpHUYECKUX
ypaBHEHUU

95 Pemenne TpUroHOMETpHUYECKUX

ypaBHEHUH




Pemenne TpuroHoMeTpu4ECKNX

96 .
ypaBHEHUI

97 Pemienne TpuroHoMeTpUYECKUX
ypaBHEHUH

08 Pemennie TpUroHOMETpUUECKUX
YpaBHEHUU

99 Pemienne TpuroHOMETpUYECKUX
ypaBHEHUH

100 Peuienne TpuroHoMeTpUYECKUX
YpaBHEHU U
Kontponbnas pabota:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE ypaBHEHUS"
[TocnenoBarenpHOCTH, CHOCOOBI 3aaHUS

102 rocjenoBareibHocTe. Meton
MaTeMaTHYeCKON UHTyKIIUU
MOHOTOHHBIE ¥ OTPaHUYECHHbBIE

103 nocJieIoBaTeIbHOCTH. VIcTopus ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 I'eomerpuueckas nporpeccus

106 Beckoneuno yOpIBaro1asi reoMeTpuvecKas
nporpeccus

107 CyMMa 0€CKOHEUHO YOBbIBAIOIICH
TeOMETPHUECKOI MPOrpeccuu

108 JIMHEeNHBIN ¥ YKCIOHEHIUAIBHBIN POCT.

Yucno e. DopMyia CI0KHBIX MPOLEHTOB




109

JIMHEHBIN ¥ SKCIOHEHUUAIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX POLEHTOB

110

Hcnonp3oBanue Nporpeccuu uist
peleHus peayIbHbIX 3a1a4 IPUKIIAJHOIO
Xapakrepa

111

KontponbHas pabora:
"ITocenoBarenbHOCTU U porpeccuu”

112

HenpepoiBHble (GyHKIIUU U UX CBOWCTBA

113

Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB
byHKIUI

114

CBoiicTBa (yHKIMIA HEPEPHIBHBIX Ha
OTpe3Ke

115

CaoiicTBa (DyHKIUI HEPEPHIBHBIX Ha
OTpe3Ke

116

Metox HHTEPBAIOB ISl PELLICHUS
HEPABEHCTB

117

MeToa UHTEepPBAJIOB ISl pEIICHUS
HEPaBEHCTB

118

MeTto1 UHTEPBAIOB JJISl PELLICHUS
HEpPABEHCTB

119

[IpumeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKUMH 17151 pelieHus 3a1a4

120

[IpruMeHeHne CBOMCTB HEMPEPHIBHBIX
byHKIMH 15 pereHus 3a1a4y

121

[lepBas u BTOpas npou3BOIHBIEC PYHKIUU

122

Onpenenenue, reOMETPUUYECKUM CMBICI
MIPOU3BOAHOMN




Omnpenenenue, GU3NYECKUN CMBICT

123 N .
IPOU3BOHON
124 VYpaBHeHHEe KacaTelbHOU K TpapuKy 1
byHKIIUN
125 YpaBHEHHE KacaTeIbHOM K TpaduKy 1
byHKIIUN
126 [Ipou3BoiHbIE 371EMEHTAPHBIX (PYHKIMIMA 1
127 [Ipou3sBosHbIE BIIeMEHTAPHBIX QYHKIUN 1
128 [IpousBoHas CyMMBbl, TPOU3BEACHMUS, |
YaCTHOTO ¥ KOMIO3ULIUU (DYyHKIUH
129 [IpousBoHas CyMMBbl, IPOU3BEACHMSI, 1
YaCTHOTO Y KOMITO3UIINH (DyHKITHIA
130 [TpousBogHAs CYMMBI, TPOU3BEACHNUS, |
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUH
131 Kontponbnas padota: "[IponszBognas” 1 1
132 [ToBTOpeHnue, 060061IeHNE, 1
cucTemMarusanus 3Hauuil: "YpasHenus"
133 [ToBTOpeHme, 0600IIECHNE, 1
cuctemMaTuzanus 3Hanuil: "OyHkuuun"
134 Wrorosas koHTpoJsibHAsA paboTa 1 1
135 HroroBasi KoHTpoOIbHAs paboTa 1 1
136 [ToBTOpEHue, O606HICHIiI€, |
cUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoJsbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3yYeHHUs

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne Mpor3BOIHOMN K
UCCIIeIOBaHUIO (PYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHre nponu3BOIHOMN K
UCCIIeIOBaHUIO (GYHKIINI Ha
MOHOTOHHOCTH M SKCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
HCCJIe0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHnne Nponu3BOIHON K
UCCJICIOBAaHUIO (DYHKITHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IpumeHeHnre npou3BOIHON K
UCCIICIOBaHUIO (YHKITHI Ha
MOHOTOHHOCTb U KCTPEMYMBI

Haxoxnenre HanOoJIbIIEro U

HAaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GYHKLUU Ha OTpE3Ke




Haxoxnenne HanOompIIero u
HAaWMEHBIIIETO 3HAYCHUS HEMPEPHIBHON
(GyHKIIMHA Ha OTPE3KE

Haxoxnenue HauOoOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

10

Haxoxxaenne HanOobIIero u
HaWMEHBIIETO 3HAYCHUS HETIPEPBIBHOU
(GyHKINU Ha OTpe3Ke

11

HaxoxneHne HanOoIpIIero u
HaMMEHBLIETO 3HAYCHUS HETIPEPHIBHOM
(GYHKLIUU Ha OTpe3Ke

12

Haxoxnenne HanOOIIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMHA Ha OTPE3Ke

13

[IpuMeHeHne npon3BOAHOM s
HaXO0K/ICHUS HAaWIy4IlIero peleHus B
MPUKIATHBIX 3a7auax

14

[Ipumenenre npou3BOIHON IS
HaxXO0XJAECHUS HAWJTYULIEro pelICHUs B
MPUKIIAIHBIX 3a/1a49aX

15

IIpumMeHeHne por3BOIHOMN ISt
ONpeJIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aJaHHOro (OpMyIIOH UK
rpaduKom

16

[IprmeHeHre nporu3BOIHOMN A1t
oTpezieNieHUs] CKOPOCTH U yCKOPEHUS




nporiecca, 3aJaHHOTO (POPMYIIOH HITH
rpagukomM

17 Kowmmnosurus ¢pyHKIui

18 Kommozwutus ¢hyHKimii

19 Kommosurus ¢pyHKIui

20 ['eomeTpuyeckue o6pas3bl ypaBHEHUH Ha
KOOPJMHATHOM TIIOCKOCTH

1 ['eomeTpuueckue 00pa3bl ypaBHEHUN Ha
KOOPAWHATHOM IJTIOCKOCTH

” KonTtponsHas padora: "MccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHOM"

3 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepPBOOOPA3HBIX
[TepBooOpa3zHbIe F71€MEHTAPHBIX

24 ¢yuxuii. [IpaBuna HaxoxaeHUS
epPBOOOPA3HBIX
[TepBOOOpa3HbBIE 2TEMEHTAPHBIX

25 dbynaknuii. [IpaBuna HaXOXACHUS
epBOOOPA3HBIX

26 HMuterpan. ['eoMeTpuyuecKknii CMbICI
MHTErpasa

27 Brruncnenue onpenenéHHOro HHTerpana
o ¢popmyne Hrrorona-JleitOnuia

73 Brruucnenue onpenenéHHoro MHTerpana
no ¢popmyne Hetorona-Jleitbauma

29 [TpumeHneHue uHTErpaa ans

HAXO0XJICHUS TUTOIIa/Iel TUIOCKUX QUTyp




[Ipumenenne nHTErpaNa 11

30 HaXO0XJIEHUs 00bEMOB reOMETPHUIECKUX
TeN

31 [Tpumeps! perenuii muddepeHaTbHbIX
ypaBHEHUU

1 [Ipumeps! pemennii AudhepeHnnaIbHbIX
yYpaBHEHUN
Marematnuueckoe MOJAETUPOBAHUE

33 pEeaIbHBIX MPOILIECCOB C MTOMOUIBIO
nudepeHIaTbHBIX YPaBHCHUH

34 KonTponsHas padora: "[lepBooOpa3Has u
uHTerpan”

35 Tpuronomerpudeckue QGyHKIUH, UX
CBOWCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUH, UX
CBOIicTBa U rpaduku

37 TpuronomeTpudeckue QyHKITUH, UX
CBOICTBA U TpadUKU

13 Tpuronomerpuyeckue GyHKIIUH, UX
CBOIiCcTBa U TpaduKu

19 TpuronomeTpudeckue QyHKITUH, HX
CBOMCTBA U TpapuKH
OT60p KOpHEH TPUTOHOMETPUIECKHIX

40 YPAaBHEHUH C IOMOIIBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

41 YPAaBHEHUH C IIOMOIIBIO

TPUTOHOMETPUUYECKOIN OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUYECKOI OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemenne TpuroHOMeTpHUECKUX
HEPABCHCTB

45 Pemenue TpuroHOMeTpUUECKUX
HEPABEHCTB

46 Pemenue TpuroHoMeTprueCcKux
HEPABEHCTB

47 Pemenne TpuroHoMeTprUUECKUX
HEPABEHCTB
KonTtponbnas padora: "I paduku

48 TPUTOHOMETPUYECCKUX (PyHKITUH.
TpuronomeTrpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/IbI PEIICHUS
MoKa3aTeIbHBIX HEPABEHCTB

5 OCHOBHBIE METOJIbI PEIICHUS
MOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS

J0rapupMHUECKUX HEPABEHCTB




OcHOBHBIE MCTOABI pCIICHUSA

>4 Jgorapu(pMUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB
56 OcCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IBI PEIICHUS
UpPaIMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UpPalMOHATIBLHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELICHUS
UpPpALMOHATILHBIX HEPABEHCTB
60 OCHOBHBIEC METO/IBI PEIICHUS
UpPaIMOHATIHLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UpPPaLMOHATIBHBIX YPaBHEHUN
2 ['padmyeckue MeTOAbI pelIeHUS
UpPpAlMOHATIBHBIX YPaBHEHHI
63 I'paduueckue MeTo Bl penieHUs
IIOKAa3aTeJIbHBIX YPAaBHEHHUI
64 I'paduueckue MeTo bl peLIeHus
NOKa3aTeIbHbIX HEPABEHCTB
65 ['padmyeckue MeTOAbI pelICHUS
Jorapu(pMUUECKUX YpaBHEHUI
66 I'paduueckue MeTO Bl peLIeHNs
norapu(pMHIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLIeHus

HOFapI/I(I)MI/I‘{eCKI/IX HCPAaBCHCTB




68

I'paduueckre MeToabl pelieHs
MOKa3aTeNbHbBIX U JIOrapu(pMUYECKUX
ypaBHEHUH

69

I'padmueckue MeTOBI pemeHUsS
MOKA3aTEBHBIX U JIOTapU(YMHUIECKUX
ypaBHEHUH

70

I'paduueckue MeTo bl penieHus
NOKa3aTeIbHbBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

['padmyeckue MeTOAbI peLICHUS
MOKa3aTEeNbHBIX U JOTapU(OMUUECKUX
HEpaBEHCTB

72

KonTponbHas pabora:
"UppaunroHalibHbI€, MOKA3aTEIbHBIE U
norapupMuIeCcKre HepaBeHCTBA"

73

KommnekcHele uncna. AnreOpanueckas u
TpUTrOHOMETpHUUecKas (HhOpPMbI 3aITUCH
KOMIUTEKCHOTO YHCIIa

74

KomnnexcHbie uncna. Anredpandeckas u
TpUrOHOMEeTpHUYecKast pOpMbI 3arucu
KOMILIEKCHOIO YHCIIa

75

ApudmeTnueckue oneparuu c
KOMIUIEKCHBIMU YHCTIAMHU

76

ApudmeTnueckue onepanuu c
KOMILIEKCHBIMU YUCIIAMHU

77

N300pakeHne KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOMW IJTIOCKOCTH




N3o0paxeHnne KOMIJICKCHBIX YHCET Ha

78 KOOPAMHATHOMW IJTIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHClia

20 ®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa
[IpumeHeHne KOMIUIEKCHBIX YHCE JUIs

81 pemieHus GU3NUEeCKUX U reOMETPUIECKUX
3a1a4

%) Kontponsnas padora: "KomriuiekcHble
yucua"

83 Harypasbnble u nensie yucna

84 Harypasbnsle u nensie yncna

25 [IpumeHeHne MPU3HAKOB ACITUMOCTH
LEJIBIX YU CEIT

26 [TpyuMmeHeHre TpU3HAKOB IETUMOCTH
LEJIBIX YU CEIT

%7 [IpumeHnenue Npu3HaKkoB AEIUMOCTH
nensix yrcen: HOJl u HOK

28 [IpumeHeHNne MPU3HAKOB ACTUMOCTH
nenbix yncen: HOJ[ u HOK

29 [IpumeHeHnue MpU3HaKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOIYJIO

90 [IpumeHeHne NpU3HaKOB AEIUMOCTH
LEJIBIX YUCEJI: OCTATKH 10 MOJYJIIO
[TpuMmeHeHne NPU3HAKOB 1E€IMMOCTH

91 LEJIBIX YUCEII: anroput™ EBknmnaa s

peHICHUs 3a/1a4 B LEJIbIX YUCIIAX




92

Kontponbnas padota: "Teopus menbrx
yucen"

93

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCWIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEIICTBUSA

94

Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.
PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

95

OCHOBHBIE METO/BI PEIIEHUS CUCTEM U
COBOKYITHOCTEH pallMOHaJIbHbIX
YpaBHEHUU

96

OcHOBHBIE MCTOABI pCIICHUA CUCTEM U
COBOKYITHOCTEH MppaIriOHATBHBIX
ypaBHEHUH

97

OCHOBHBIE MCTOABI pCIICHUA CUCTCM U
COBOKYMHOCTEMN MOKA3aTEIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYIHOCTEM MOKA3aTEIbHBIX
YpaBHEHUH

99

OcCHOBHBIE METOBI PEILIEHUS CUCTEM U
COBOKYIHOCTEH JIorapu(pMudecKux
ypaBHEHUU

100

OCHOBHBIE METOJIBI PEIICHUS CUCTEM H
COBOKYITHOCTEH Jorapu(pMuueckux
ypaBHEHUH

101

HpI/IMeHeHI/Ie CUCTEM K PCUHICHUTIO
MAaTCMAaTHUYCCKUX 3a/Ja4 U 3a71a4 U3




pa3IuYHbIX 00JacTel HayKu U peanbHON
JKU3HU, MTHTEPIIPETaLUs 0JyYEHHBIX
pE3yJIbTaTOB

102

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTE€MaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IuYHbIX 00JacTel HayKU U peanbHON
JKU3HU, MTHTEPIIPETaLUs 0JyYEHHBIX
pE3yJIbTaTOB

103

[IpuMeHeHNe HEpAaBEHCTB K PEILICHUIO
MaTE€MaTHYECKUX 3a/1a4 U 3a]1a4 U3
pa3IuYHbIX 00JacTel HayKu U peanbHON
JKU3HU, MTHTEPIIPETaLUs 0JyYEHHBIX
pE3yJIbTaTOB

104

KonTponsHas padora: "Cucremsl
paluOHAJIBbHBIX, UPPALIMOHAJIBHBIX
MOKa3aTeNbHbBIX U JIOrapu(pMUUYECKUX
ypaBHEHUI"

105

PanyoHanbHbIE YpaBHEHUS C
napameTpamu

106

PanrionanbHble HEpaBEHCTBA €
napameTpamu

107

PanyioHanbHbBIE CUCTEMBI € TapaMeTpaMu

108

HppanuonanbHble ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpamMu

109

NppanroHaibHbIE CUCTEMBI C
napaMmeTpamu

110

Iloka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapameTpaMu




111

[TokazarenbHble CUCTEMBI C TApaMETpaMu

112

Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C MMapaMeTpaMu

113

JlorapudpmMuueckue CUCTEMBI ¢
napameTpamu

114

TpUroHoMeTpUYECKUE YPABHEHHUS C
napameTpamu

115

TpuronomeTpruyecKkrue HEPaBEHCTBA C
napameTpamu

116

TpuronomeTpuyecKue CUCTEMBI C
napaMmeTpamu

117

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJENEN peabHbIX
CUTyaIui C MOMOUIBIO YPABHEHUN C
napaMeTpamu

118

[Toctpoenue u uccinenoBaHue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYalHil C TOMOIIBIO CUCTEM
YPaBHEHUH € TapameTpamu

119

[TocTpoenue u uccinenoBaHue
MaTE€MaTHYECKUX MOJEIIEH peabHbIX
CUTYalLMil C TOMOIIBIO CUCTEM
YPaBHEHUH ¢ TapameTpamu

120

KontponbHas padora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, 0600IIECHNE,
cucTemMaTu3anus 3Hanui: "YpaBHeHus"




122

[ToBTOpenue, o6obmEeHNE,
cucTtemMaTu3anus 3Hanui: "YpaBHeHus"

123

[ToBTOpenue, 06001ICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IeHNE,
cucremarusanys 3Hanuii: "HepaBencrsa"

125

[ToBTOpenue, o6odmIEeHNE,
cucrtemaTusanus 3Hanuil: "HepaBeHnctaa"

126

[ToBTOpeHnue, 06001ICHNE,
cucreMaruzanus 3Hanuii: "HepaBencrna"

127

[ToBTOpEeHue, 0600IIECHNE,
cuctemaruzanus 3HaHuit: "[IponsBogHas
u €€ npumMeHeHue"

128

[ToBTOpenme, 0600IIECHNE,
cucrtemaTtusanus 3Hanuil: "[IpousBoanas
1 e€ npuMeHeHue"

129

[ToBTOpenue, 06001ICHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
u €€ npuMeHeHue"

130

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hauuil: "MuTerpan u
ero npuMeHeHue"

131

[ToBTOpenue, o6odIIeHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpenue, 0600IIECHNE,
cuctemaTusanus 3Hanui: "OyHkuun"




133 [ToBTOpenue, o6obmEeHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas kKoHTpoOJbHAS paboTa 1 1
135 HroroBasi kKoHTpOIbHAs paboTa 1 1
136 [ToBTOpeHwme, O606H.I€Hlile, 1
cUCTEeMaTu3aIus 3HAaHU I
OBILEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUAA
OCHOBHOMH OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o01ero o0pa3oBanmsi
pe3yiabTarta
1 Yucna v BIYUCICHUS
L1 OnepupoBaTh MNOHATHSAMM: PALMOHAIBHOE M JEHCTBUTEIBHOE 4YHCIIO,
’ OOBIKHOBEHHAS U JIeCATHYHAS IpOOb, IPOIIEHTHI
12 Bemmonusate  apudMeTmueckue Oomepaluud € palMOHAIbHBIMH U
' JIEMCTBUTEIIbHBIMU YUCIIAMHU
13 BomonaaTe  npuONMKEHHBIE — BBIUMCIICHUS, HWCHOJB3ys  IMpaBHJa
' OKpYIJICHUS, IeJaTh IPUKUIKY U OLIEHKY pEe3yJIbTaTa BhIUMCICHUN
OnepupoBaTh NOHATUSMU: CTENEHb C LEJIBIM MOKa3aTeaeM, CTaHAapTHAs
L4 dopma 3anucu EHCTBUTENBHOTO YHCIA, KOPEHb HAaTYpaJlbHOW CTEMNEHH;
' UCTIOJIb30BaTh MOAXOIAIIYIO (OPMY 3aIHCH ACUCTBUTEIBHBIX YHCEN IS
pEeIIeHNs TPAKTUUECKUX 3aa4d U MPECTABICHUS JaHHbBIX
OnepupoBaTh MOHATUSMHU: CHUHYC, KOCHUHYC M TaHI€HC IPOU3BOJIBHOTO
1.5 yIia; HCIOJIb30BaTh 3alUCh TPOM3BOJIBHOTO YIJIa 4Yepe3 OOpaTHbIE
TPUTOHOMETpUUYECKHE (DYHKINH
2 YpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, 1IEIIOE,
2.1 palMoOHAIBHOE, HUPPALMOHAIILHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
’ BreimonusaTe mpeoOpazoBaHus TPUTOHOMETPHUUECKHUX BBIPAXKEHUH |
' pelaTs TPUrOHOMETPUYECKUE YPAaBHEHUS
BrimonHATe peoOpa3oBaHus LEIbIX, PALMOHAIBHBIX U UPPALIMOHAIBHBIX
2.3 BBIPQXKCHHII M pemiaTh OCHOBHBIE THIMBI IEIbIX, PAlUOHAIBHBIX U
MPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpumeHsTh ypaBHEHUS U HEPABEHCTBA Ul PELICHHMs] MaTeMaTHUYECKUX
' 3a[a4 ¥ 3a/1a4 U3 Pa3InYHBIX 00JIaCTe HAYKH U PEaTbHOU KU3HU
MogenupoBaTh peajibHble CUTyallMM Ha S3bIKE aureOpbl, COCTaBIAThH
2.5 BBIPAKCHUS, YPAaBHEHHUS, HEPABEHCTBA 110 YCJIOBHIO 3a/1a4M, UCCIIE0BATh
MOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAaHUEM arrapara anreOpbl
3 DOyHKINUU U TpaPUKH




OnepupoBaTb MNOHATUAMHU: (QYHKIMS, CIOCOOBI 3aJaHusl (QYHKIHUH,

3.1 00JacTh OmpeAesiCHUsT W MHOXECTBO 3HAuYeHMH QyHKIUH, Trpaduk
(GyHKIMH, B3aUMHO oOpaTHbIE (PYHKITUN
39 OnepupoBaTh MOHATHUSAMHU: UYETHOCTH W HEYETHOCTH (DYHKIWHU, HYIH
' (GYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnons3oBath rpaduku GyHKIUN A pelIeHUs] ypaBHEHU N
3.4 Crpoutrb u uuTaTh TrpapuKyd JHHEWHOM (QYHKUMH, KBaJIpaTUYHOU
' GbyHKIUH, cTeneHHOW (QYHKLNU C LIeJBIM [T0Ka3aTeaemM
Ucnonb3oBate rpaduku GyHKOUN 718 HUCCICNOBAHUS MPOLECCOB U
35 3aBUCHUMOCTEH TP pPEHICHUH 3a7ad U3 APYTUX y4EOHBIX MPEIMETOB
' peaNbHON  JKHM3HH, BBIpaXaTh (QOpPMYyJIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMU
4 Hauyana maTemaTrueckoro aHaimsa
41 OnepupoBaTb NOHATUAMHU: TIOCJIEIOBATEIbHOCTh, apudmernyeckas Hu
' reoMeTpHuuecKast Mporpeccuu
OnepupoBaTh MOHITHSIMH: OCCKOHEUHO YOBIBaIOIIas TreoMeTpHUYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAOIIEH TE€OMETPUUYECKOU
IIPOrpeccuu
43 3aaBath MOCNEA0BATEIHLHOCTH PA3IMYHBIMU CLIOCOOAMHU
44 Hcnonp30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH W MIPOrPecCHil s
' pellIeHUs pealibHBIX 3314 MPUKIAIHOTO XapaKTepa
5 MHokecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIlMX HAJl MHOKECTBAMH
Hcnonk30BaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s OMHCAHUS
5.2 PEANBHBIX TIPOIIECCOB U SBIICHUH, TIPU PEIICHUH 33724 U3 JPYTHX YIeOHBIX
peIMETOB
53 OnepupoBaTh  MOHATHUSMHU:  OINpENCICHHE, Teopema,  CJIEACTBHE,
JIOKa3aTeNbCTBO
11 KJIACC
Kox
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NPOBEPsSIEMOro .
o0pa3oBaTe/IbHON NPOrpPaMMbl CpeiHero o01ero od0pa3oBanus
pe3yJjbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh NOHSATUSIMM: HaTypalbHOE, LEJI0€ YHUCIO; HCIOJIb30BaTh
1.1 NPU3HAKU JIETMMOCTH LEJIbIX YMCEN, Pa3oKEHHE 4YHcia Ha IPOCThbIe
MHO>KUTENH JUIsl PEIIeHUs 3a1a4
1.2 OnepupoBaTh NOHITHEM: CTENEHb C PALIMOHATIBHBIM MIOKA3aTelIeM




1.3

OnepupoBaTh NOHATUAMU: JIOTapU(M Uncia, JECITUUHBIE U HATYpaJlbHbIE
norapupMbl

YpaBHEHUs U HEPABEHCTBA

2.1

[IpumMeHATh CBOWCTBa CTEMEHW I TNpeoOpa3oBaHUsS BBIPAKEHUH,
OTepUpPOBaTh TMOHATUSMU: TOKA3aTENIbHOE YpaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUITHI TOKA3aTEIbHBIX YPABHEHHUHN U HEPABEHCTB

2.2

BeimmonHaTe npeoOpa3oBaHMsl BbIpaXXKEHHUH, COJAEp)KaLUX JIOTapu(pMBbI;
OIepUPOBAThH MOHATUSAMU: JIOTAapUPMUUECKOE YpaBHEHHE U HEPABEHCTBO;
penaTh OCHOBHBIE THITbI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxonuts pemienus mpocTeninx TPUroHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSAMU: CUCTEMA JTMHEHHBIX YPaBHEHUN U €€ peleHue;
UCIIONB30BAaTh  CUCTEMY  JIMHEMHBIX  ypaBHEHHMH ISl  pelICHHS
MPAKTHYECKUX 3a7a4

2.5

Haxomute  pemieHMss OpOCTEHIIMX  CHCTEM W COBOKYIIHOCTEM
palOHaIbHBIX YPABHEHUI U HEPABEHCTB

2.6

MO,Z[GJII/IpOBaTB PCAJIbHBIC CHUTyallUKM Ha A3BIKC anre6pm, COCTaBJIATH
BBIPpAXKCHUSA, YPABHCHUA, HCPABCHCTBA U CUCTCMBI IO YCJIIOBHUIO 3aJa4H,
HCCIICO0BATh MOCTPOCHHBIC MOJCIN C UCIIOJIb3OBAHHUECM allliapara anre6pm

@yHKIUN U TpadUKU

3.1

OnepupoBaTb MNOHATUSAMM: HepUoAnuYecKas QYHKIUS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, TOUKU 3KCTpeMyMa (QYHKIHMH, Haubosbliee U
HalIMEHbIIIee 3HauYeHUs (PyHKIMM Ha IPOMEKYTKE; UCIOIb30BATh UX JUIA
uccienoBaHus QyHKIMH, 3aJaHHON Irpad KoM

3.2

OnepupoBaTh NOHATUSAMHE: TPAPHUKH MMOKA3ATEIBLHON, JTOTapUPMHUECKON 1
TPUTOHOMETPUUECKUX (PYHKIMHA; H300paxaTb WX Ha KOOPAMHATHOU
IJIOCKOCTH M UCTIOJIb30BATH ISl PELICHHs YPAaBHEHNU U HEPABEHCTB

3.3

N300paxxaTh Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKu  JTHHEHHBIX
YpaBHEHHI W HCIOJB30BaTh WX JUIS PEIICHUS CUCTEMbI JIMHEHHBIX
YpaBHEHUI

3.4

Hcnonw3oBath rpaduku GyHKIUE A7 KCCIENIOBAaHUS MPOILECCOB H
3aBUCUMOCTEH U3 APYTUX YUeOHBIX AUCIUILIUH

Hauama MaTeMaTH4eCcKOro aHajimn3a

4.1

OnepupoBaTh MOHATUAMHU: HENpepbIBHAas (QYHKUUSA, MPOU3BOTHAS
(YHKLIMHU; HCIONB30BaTh T'€OMETPUYECKUNA H  (UBUYECKHH CMBICI
IIPOU3BOAHOMN IS peLIeHUs 3a/1a4

4.2

Haxoautb IIPOU3BOJHBLIC QJICMCHTAPHLbIX q)YHKHHﬁ, BBIYUCIIATH
MMPOU3BOAHBIC CYMMBI, ITPOU3BCACHU, HACTHOI'O (I)YHKI_[I/Iﬁ

4.3

Hcnonp30BaTh NpPOM3BOAHYIO JJI  HCCIEOBaHMS  (QYHKUMHM Ha
MOHOTOHHOCTb M 9KCTPEMYMBI, IPUMEHATh PE3yJIbTaThl HUCCIEIOBAHUS K
HOCTPOCHUIO IpahuKOB




Hcmons30BaTh MMPOU3BOAHYIO JJId HAXOXICHHA HAWJIYULICTO pCUICHUSA B

44 IIPUKJIAJHBIX, B TOM YHACJIE COLUAIBHO-2KOHOMUYECKHX, 3a7a9ax

45 OnepupoBaTh MNOHATHUSAMH: TEpPBOOOpa3Has M HWHTErpaji, MOHUMATh
' TreOMETPUYECKU 1 (PU3UUYECKHII CMBICIT HHTETpaja

46 Haxonute mnepBooOpa3Hble 3lE€MEHTapHBIX  (QYHKIMHA, BBIYMCIATDH
' uHTerpai no Gopmyne Hetotona — Jleitbnuia

47 Pemate npuknagHslie 3a1a4d, B TOM YHCJIE COMUAIBHO-DKOHOMUYECKOTO U

(u3ndecKoro xapakrepa, CpeJICTBAMU MaTEMaTHYECKOTO aHaIN3a




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

Kon
1 Uucna v BBIYUCIECHUS
Pammonanbueie  ymucna. OOBIKHOBEHHBIE M JIECATHYHBIE ApoOM, TPOLIEHTHI,
OeCKOHEUHbIE  TEepUOJMUYECKHe  Ipodu.  ApudMmeTnyeckue  omepanud ¢
1.1 paloHaIbHBIMU YHCIIaMU, MpeoOpa30oBaHUs YUCIOBBIX BbIpakeHUi. llpumMenenune
npobeil ¥ MPOIEHTOB JUIsl PELIeHUs MPUKIATHBIX 3a/ad U3 Pa3IUYHbIX OTpacieit
3HAHUM U pEeAIbHOM JKU3HU
JelictBuTenpbHble  uyMcia.  PanyoHanbHblE M UPPALMOHAIBHBIE  YHCIIA.
1.2 | Apudmernyeckne oOmnepanuu ¢ JIeHCTBUTENbHBIMUA uuciaMu. [IpuGnmxEHHbie
BBIUYMCIICHUS, TPaBUIIa OKPYIJICHUS, IPUKHUIKA U OIIEHKA pe3ysIbTaTa BbIUUCICHUM
Crenenp ¢ menbiM nokaszareneM. CraHpapTHas ¢opma 3amucu JIeHCTBUTEIBHOTO
1.3 yucna. Vcnonbp3oBaHue moaxojsiield (GopMbl 3alUCH JEHCTBUTENBHBIX YUCEN IS
pelIeHNs PAKTUUECKUX 3a]a4 U IPECTaBICHNS JaHHBIX
L4 Apudmerrueckuii KOpeHb HaTypajdbHOU cTeneHu. JleWcTBus ¢ apupMeTHIeCKUMHU
' KOpHSIMU HAaTypaJIbHOW CTENEHU
L5 CuHyCc, KOCHMHYC W TaHIE€HC YHCJIOBOIO aprymeHra. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 VYpaBHEHMsI U HEPABEHCTBA
2.1 ToxxmecTBa U TOXIECTBEHHBIE MPEOOPA30BAHUS
29 IIpeobpazoBanue TPUTOHOMETPUUECKHUX BBIPAXKECHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYJIBI
)3 VYpaBHeHHe, KOpeHb ypaBHEHUs. HepaBeHCTBO, pellleHHE HepaBeHCTBa. MeTon
HWHTEPBAJIOB
2.4 | Pemenue uensix U IpoOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenue nppalimoHanbHBIX YPaBHEHU U HEPABEHCTB
2.6 | Pemenune TpUroHOMETPUUECKUX YPAaBHEHUN
57 IIpumeneHne ypaBHEHMI 1 HEPABEHCTB K PEILICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a/1a4
' U3 pa3INyYHbIX 00JacTel HAYKU U PEAIbHON JKU3HH
3 OyHKIMH U TpaduKu
31 Oyukmmsi, crnocoObl 3amanus (yHkuuu. ['padux QyHknmm. B3ammHO 00paTHBIE
' GyHKIMN
19 OO6nacte ompeneneHus W MHOXKECTBO 3HaueHWid ¢yHkuuu. Hymm ¢dyHKIuu.

[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKLIUU




313 Crenennas GyHKIUS ¢ HATYpaJIbHBIM U IIEJIBIM TTOKa3zareneM. E€ cBoiicTBa u rpaduxk.
’ CgoiicTBa 1 rpaduK KOPHS 71-0i CTETICHU
3.4 Tpuronomerpudeckasi OKpY>KHOCTb, OMpPEIEICHHE TPUTOHOMETPUYECKUX (PYHKITHIMA
' YHCIIOBOTO apryMeHTa
4 Hagana MmaTemaTnueckoro aHajmsa
41 ITocmemoBaTeNnbHOCTH, CIOCOOBI 3aJaHMs II0CJIEI0BATEIHLHOCTEH. MOHOTOHHBIE
’ [IOCJIE0BATENLHOCTH
ApudmeTrnueckas M TeOMETpUUecKas mporpeccuu. beckoHeuHo yObIBaromias
49 reoMerpuueckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeOMETpUUYECKOM
' nporpeccuu. PopMmysa CIOXKHBIX MPOLEHTOB. lcrnosb3oBaHuEe Mporpeccuu st
pelIeHus! peasibHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHoKecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXKecTBamH. Jluarpammer Ditnepa — Benna.
5.1 [IpumeHeHne TEOPETHKO-MHOXKECTBEHHOIO anmapara JJisl OMHCAaHUS PEaTbHBIX
MPOIIECCOB | SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTHX yIEOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Yucna v BEIUMCIICHUS
1.1 Harypanbnblie u niensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCE
1.2 CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIICHU
1.3 Jlorapudm uyucna. /lecsaTudHble U HATypajIbHbBIE JOrapupMBb
2 VYpaBHEeHUS U HEPABEHCTBA
2.1 [TpeoOpa3oBanHue BBIPAKEHHIA, COACPIKALINX JIOTAPU(DMBI
27 [IpeobOpazoBanHue BRIpaKEHUM, COIEPKAIIMX CTEIICHU C PAIlMOHAIbHBIM
’ nokasaresem
2.3 IIpuMepsl TPUTOHOMETPUYECKNX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEeHUsI U HEPABEHCTBA
26 Cucrembl JHHEHHBIX ypaBHEHHMH. PellleHMe NpPUKIATHBIX 33a1ady C IMOMOIIbIO
' CHUCTEMBI JINHENHBIX YPAaBHEHUN
2.7 CucTeMbl U1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEHICHUI0 MAaTeMaTHYECKUX
' 3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHON )KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. [lepuonuueckue ¢QyHkiuu. [IpoMexyTKH MOHOTOHHOCTH (YHKIIHH.

3.1 Makcumymbl 1 MUHUMYMBI (GyHKIuH. HanOosbliee W HauMeHbIEE 3HAYCHHE
(GYHKIIUY Ha IPOMEKYTKE

3.2 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu

33 [TokazaTenpHas u orapudmudeckas pyHKIIUU, ©X CBOWCTBA U IPapUKH

34 Hcnonp3oBanue rpadukoB QyHKIMHA IS peIIeH s ypaBHEHUN ¥ JIMHEHHBIX CHCTEM
Hcnonp3oBanue rpadukoB (QyHKUMHA JUIsI  HMCCIEAOBAaHUS  MPOLECCOB H

3.5 3aBUCUMOCTEH, KOTOpblE€ BO3HHUKAIOT MpPHU PELICHWU 3a/1ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEaIbHOMN JKU3HU

4 Havana matemaTnueckoro aHaiansa

4.1 HenpepoiBHble QyHKIMU. METOA HHTEPBAIOB /JIs pEIICHUS] HEPABEHCTB

4.2 [TpousBonas pyukmuu. ['eomeTpuueckuii ¥ GU3NUECKUI CMBICT TTPOU3BOTHON

43 [TpousBoHbIe 3mMeMeHTApHBIX (QyHKIUH. DOpMYIBl HAXOXKICHHUS MPOU3BOAHOM

' CYMMBI, IPOU3BEACHUS M YACTHOTO (DyHKITHIA

[IpumeHeHne NPOM3BOAHON K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTH H

4.4 sKCTpeMyMbl. Haxoxaenne HauboIbIero 1 HAMMEHbIIEr0 3HaYeHUs! (PyHKIUN Ha
OTpe3Ke
[TpumeneHne Npou3BOAHOM /ISl HAXOXK/IEHUSI HAUTYYIIETO PEIIECHHUS B IPUKIIATHBIX

4.5 3ajavyax, A ONpeAeNieHUus CKOPOCTH TMpoliecca, 3aJaHHOro (opmysiod wiu
rpagukoM

4.6 [TepBooOpasnas. Tabmura mepBooOpa3HBIX

47 WHTerpai, ero reoMmeTpudeckuii 1 pu3ndeckuii CMbIC. Brrarcinenue uHTerpaia no

dbopmyne Hetorona — JleliOHuIa




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K IPeAMETHBIM pe3yJIbTaTaM OCBOCHHUS
NPOBEPSIEMOr0 | OCHOBHON 00pa30BaTe/IbHOI NPOrPaMMBbI CPeHEro o0Lero
TpedoBaHMS oOpa3oBaHus

Bnanenue meromamm 10Ka3aTeNbCTB, AITOPUTMAaMHU PpEHICHUS 3371a4;
yMeHHe (opMynIHpoBaTh W ONEPUPOBATH MOHSATHAMH: OINpEACICHUE,
aKCHOMa, TEOpeMa, CIIEICTBUE, CBOMCTBO, IPHU3HAK, J0KA3aTelbCTBO,
paBHOCHIIBHBIE (POPMYITMPOBKH; IPUMEHSTh UX; yMEHUE (POPMYIINPOBATH
0o0paTHOE W TPOTHUBOMOJIOXKHOE YTBEPXKIECHHUE, MPUBOAUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOIB30BAaTh METOA MAaTeMaTHYeCKOW WHIYKINY;
IOPOBOJIUTH JOKa3aTeNbHbIE pACCYXACHUS TMpH pELlICHUH 3a7]ad,
1 OLICHWBATh  JIOTHYECKYI0 TPABWIBHOCTh  PACCYXKICHHH; yMEHHE
OTIEpPUPOBATH MOHSATHSIMH: MHOKECTBO, NMOJMHOXXECTBO, ONEpaluy Haj
MHO)KECTBAMH; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amrmapar i ONMCaHUs PeabHbBIX MPOIIECCOB U SBJICHUN U MPH PEILICHUH
3a1a4, B TOM 4YHCIE€ M3 JAPYIHX Y4YeOHBIX IPEIMETOB; YMEHHE
OIIepUPOBATH MOHATHAMMU: Tpad, CBA3HBIN rpad, nepeBo, UUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3a7aBaTh M OMNHCHIBaTh Tpadbl pa3IuIHBIMU

crioco0amu; UCIOIB30BATh Tpadbl PU PEIICHUH 3a/1a4

YMeHue OonepupoBaTh NOHATUSAMHU: HATYPAJIbHOE YHUCIO, LIEJIOE YHCIIO,
CTEIEHb C LEJIBbIM IT0KA3aTeNIEeM, KOPEHb HATYPAJIbHOU CTENIEHH, CTEIICHb
C pauMOHaJbHBIM  IIOKa3aTelieM, CTENEHb C  JACHMCTBUTEIbHBIM
nokas3areiaeM, JIorapumM uucia, CHHYC, KOCHMHYC M  TaHIEHC
IIPOU3BOJIBHOIO 4YMCJIA, OCTATOK I10 MOJYJIIO, PallMOHAJIBHOE YHCIIO,
UPPALMOHAJIBHOE  YHUCJIO,  MHOXECTBA  HATYpPaIbHBIX,  LEJbIX,
2 palMOHAIBHBIX, JCUCTBUTEIBHBIX YHUCENI, YMEHHME HCIOJb30BaTh
OpU3HAKU JEJIMMOCTH, HAUMEHbIIUI OOLIMI JeIuTeNb U HauMEeHbLIee
o01iee kpaTHOe, aropuT™ EBKIMaa npu pelieHnu 3aayd; 3HaKOMCTBO C
pPa3IMYHBIMM ~ IO3MLIMOHHBIMHU  CHCTEMAaMH  CYHUCIICHMS; yYMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHUs BBIPAKEHHH €O

CTETeHsIMU U JorapudmMamu, npeoOpa3oBaHUs IPOOHO-PAIIMOHATBHBIX

BLIpa)KeHHfI; YMCEHHUC ONCpUPOBATH IMOHATHUAMU: IIOCICAOBATCIBHOCTD,




apudmeTnyeckas nporpeccusi, reoMeTpuieckas nporpeccus, 0eCKOHEUHO
yObIBaromasi  reoMeTpuuecKass  IMpOorpeccus; yMEHHE  3a]laBaTh
[OCJIEI0BATEIBHOCTH, B TOM YHCIIE C IOMOIIbIO PEKYPPEHTHBIX (HOPMYII;
YMEHHME ONEPUPOBATH NOHATHUAMU: KOMIUIEKCHOE YHCIIO, CONPSHKEHHBIE
KOMIUIEKCHBIE YMCIIa, MOJYJIb U apryMEHT KOMILJIEKCHOTO 4Hcia, opma
3aMMCH KOMIUIEKCHBIX 4YMcen (FeoMeTpHuecKasi, TPUrOHOMETpHUYEcKas 1
anreOpanveckas); yMeTh MPOU3BOAUTH apu(PpMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMU ~ YHCJIAMM; HPUBOAUTH IPUMEPHI  HUCIOJI30BAHHUSA
KOMIUIEKCHBIX YMCEJ; ONEepUPOBATH MOHATHUSAMHU: MaTpuua 2x2 m 3x3,

OIPCACIINTECIIb MATPHUILIBI, FeOMCTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBaTh NOHATHUAMHU: palMOHAJIbHBIC, HUPPALMOHAJIbHBIC,
noKa3aTeJbHbIe, CTENEHHBIE, JIoTapu(MUYecKre, TPUTOHOMETPHUYECKUE
YPaBHEHHs M HEPAaBEHCTBA, HX CHUCTEMBI; YMEHHE OIEpPUpPOBATh
HOHSATHSIMH: TOXKIECTBO, TOXJIECTBEHHOE NMpeoOpa3oBaHHe, YpaBHEHUE,
HEPAaBEHCTBO, CUCTEMAa YPAaBHEHHMH M HEPABEHCTB, PAaBHOCWIBHOCTb
YPaBHEHUI, HEPAaBEHCTB M CHUCTEM; YyMEHHE peulaTb YypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IMOMOILBIO PA3JIMYHBIX MPUEMOB; pelIaTh
YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IapaMeTpOM; NPHUMEHSITh
YPaBHEHHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MAaTEMAaTHYECKUX

3a]a4 ¥ 3a/1a4 U3 Pa3JInYHbIX 00JIACTeH HAYKH U PEaNbHOM KU3HH

YMeHue onepupoBaTh MOHATUAMHU: (QYHKIHS, YETHOCTh (YHKIIMH,
NEPUOTUYHOCTh (YHKIIMU, OTPAaHHYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (pyHKIMH, HanOoJbIIee M HaUMEHbIIICe 3HAYCHHS
GyHKIIMHA Ha TIPOMEKYTKE, HEeTIpepbIBHAS (DYHKIIHS, aCUMITOTHI rpaduka
GyHKIUY, TIepBasi ¥ BTOpasi MPOU3BOAHAS (DYHKIUU, TEOMETPUICCKUI U
(bU3MYEeCKU CMBICT TIPOW3BOJHOM, IEepBOOOpa3Has, ONpeacaEéHHBIN
UHTETpaJl; YMEHHE HAXOIUTh ACUMMTOTHI rpaduka (QYHKIHH, YMEHHUE
BBIYUCIISATH  MPOW3BOJHBIC CYMMBI, TIPOM3BEICHHs, YaCTHOTO H
KOMIO3UINK (PYHKIHIA, HAXOAUTh YpPaBHEHHE KacaTelIbHOU K rpadukxy
(GYHKINU; YMEHHE HaXOIUTh MPOW3BOIHBIC AJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIIOJIb30BaTh IPOU3BOAHYIO JJsl MCCIENOBaHUS (YHKIIMH,
HAXOJUTh HaWOONBIINEC W HAWMMEHBIINE 3HAYCHUS (PYHKIUH; CTPOUTH
rpaduKd MHOTOYJIEHOB C HMCIOJB30BAHUEM arrapara MaTeMaTH4YeCKOro
aHaM3a; TMPHUMEHSATh NPOM3BOIHYIO IS HAXOXKICHHUS HAWITYYIIETO
peleHus B MPHUKJIAIAHBIX, B TOM YHCIE COLUAIbHO-3KOHOMHUYECKUX H

bu3nYecKuX 3a1a4ax; HaXOAUTh TIOMATU U 00bEMBI (PUTYDP C TTOMOIIBIO




HHTCIrpaga; MpUBOJAUTE NPUMEPLI MATCMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIbio AU depeHnnanbHbIX YpaBHEHUH

YMmeHue omnepupoBaTh HOHATUSAMM: rpaduk (yHKOUM, oOpaTHas
GyHKIMSA, KOMIO3UIMA (YHKIHNA, JTUHEWHas (YHKIWS, KBaJApaTHIHAS
byHKLU, panyoHaIbHast byHKLMA, CTEIeHHast GbyHKIM,
TPUTOHOMETPHUYECKHE (YHKIHUH, OOpaTHbIE TPUTOHOMETPHUYECKHUE
(GyHKLIMU, TMOKa3zaTeslbHas M Jorapudmuyeckas (QyHKIUHM;, yMEHHE
CTpouTh Tpauku W3yueHHBIX (YHKIUH, BBIIOIHATH MPEOOpa3OBaHHA
rpaduKoB QYHKLUH, UCIIOIB30BaTh IpauKU AJIs U3yUSHHS ITPOLIECCOB U
3aBHCUMOCTEH, TPU PEUICHUU 3a/1a4 U3 APYTUX Y4eOHBIX MPEAMETOB U
3aJa4 U3 peajbHOH KU3HM; BhIpaXkaTh (GOpMyIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCTIOJIB30BATh CBOMCTBA M TpadUKH (DYHKIHIA 171 pereHHs
YpaBHEHM, HEpPaBEHCTB M 3ajady C M[apamMeTpaMy; H300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTH MHO>KECTBA PELICHUN YPaBHEHM, HEPAaBEHCTB

H UX CUCTEM

YMeHHue pemiath TEKCTOBbIE 3aJaud pPa3HbIX TUIOB (B TOM YHCIE Ha
IPOLEHTHI, I0JIM U YacTH, Ha ABU)KEHHE, pabOTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJOTH, 33Ja4i U3 00JIaCTH yNpPaBIEHUS JTUYHBIMU U CEMEWHBIMU
(¢uHAHCAMM); COCTABIISATh BBIPAXKECHHUS, YPAaBHEHUs, HEPAaBEHCTBA M HUX
CHUCTEMBI MO YCJIOBHMIO 3aJa4yH, MCCIIEOBAaTh IMOJYYEHHOE pEIICHUE M
OLIEHUBATh MPABIONONOOHOCTh PE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanpHble CUTyallUH Ha S3bIKE MATEMAaTHUKH; COCTABIIATH BBIPAXKEHUS,
YpPaBHEHHs, HEPABEHCTBA M MX CHCTEMbl II0 YCIOBHUIO 3aJauH,
UCCJIENA0BATh TMOCTPOCHHBIE MOJEIM C MCIOJb30BaHUEM aImmapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyUYEHHBIN pe3yabTar

YMeHue oneprupoBaTh MOHATUSAMU: cpefHee apumeTnyeckoe, MeIuaHa,
HanOoJIbIlIee M HANMEHBIIIEE 3HAUCHUS, Pa3Max, TUCIIEPCHsl, CTAHIaPTHOE
OTKJIOHEHHE YUCIIOBOTO HaOOpa; yMEHHE W3BIIEKATh, HHTEPIIPETUPOBATH
uH(}OpMaIMIo, TPEACTABICHHYIO B TA0IMIIaX, HA TUarpaMmax, rpadukax,
OTPa)KaIoIy0 CBOWCTBA peabHbIX MPOLIECCOB U SIBICHUI; IPEICTABIIATD
uHGOpMalLMI0O C TOMOUIbIO TabNWIl M JAWarpaMM; HCCIEI0BaTh
CTaTHCTUYECKUE TaHHBIC, B TOM 4YHCIIE C MPUMEHEHHEM TpadudecKux
METO/IOB M JJIEKTPOHHBIX CPEJICTB; Tpa(MueCcKH UCCIIeT0BATh COBMECTHBIC
HAOMIOJIEHUSI C TOMOIIBI0 JMarpaMM pacCEeMBaHUS U JIMHEHHOM

perpeccuu




YMeHHne onepupoBaTh IOHATHSAMH: CIIy4allHbIM ONBIT W CIy4YalHOE
COOBITHE, BEPOATHOCTh CIIyYaHOIO COOBITHS; YMEHHE BBIYHCIATDH
BEPOATHOCTh C HCIIOJIb30BAHUEM TIpaUUYECKUX METO/AOB; MPUMEHSThH
(GopMysIbl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH, (OpMYIy IOJHOM
BepOATHOCTH, (hopmyiny bepHyiu, koMOuHaTOpHbBIE (DAKTHI U POPMYJIBL;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUH; yMEHHME ONEepUpOBaTh
NOHATUSAMM: CllydyallHas BEJIMYMHA, paCHpeleseHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OXHUAAHWE, JUCIEPCHs U CTAaHAAPTHOE OTKIOHEHHE
CIly4aifHOW BENWYHMHBI, (YHKIMH pPACIpENeNieHus] H  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTeIbHOIO W HOPMAJIbHOIO PACIpEAEICHUN;
YMEHHE HCIIOJIb30BATh CBOMCTBA M3YyUEHHBIX paclpeneaeHuil it
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSAMM: 3aKOH OOJBIIUX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUH; yYMEHUE NPUBOJIUTH MPUMEPHI
HPOSIBJIEHUS] 3aKOHA OOJBLIMX YHUCENT B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHUE ONIEPUPOBATh MOHATUSAMU: COUETAaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHUH, YUCIO TMepecTaHoBOK; OMHOM HbloTOHA; ymeHue
NPUMEHITh KOMOWHATOPHBIE (DAaKTHI U PAaCCY>KICHHS JJIsl pEIICHUS 3a/1a4;
OLICHUBATH BEPOSITHOCTH  pPEaJbHbIX  COOBITHIA; COCTaBIIAATh

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH NIOJyYCHHBIN PE3YIIbTAT

YMeHue onepupoBaTh IOHATHUAMM: TOYKa, IIpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JydY, BEJIWYMHA yIWa, IUIOCKUH yrodi,
JBYI'PAaHHBIA YroJI, TPEXTPaHHBIM YroJ, CKPEIIMBAIOIIUECA IPsIMBIE,
[apaJUIEJIbHOCTD U NEPHNEHAUKYIISIPHOCTh NPSAMBIX M IJIOCKOCTEH, yToJl
MEXIY HPSAMBIMH, YIOJl MEXAY IPSAMON M INIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEKy TUIOCKOCTSMM; YMEHHUE UCIIOJIb30BaTh IIPU
pELICHUH 3aa4y U3y4eHHbIe (aKThl U TEOPEMBbl IUIAHUMETPHH; YMEHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHpa; CTPOUTH
MaTEMaTUYECKAE MOJCIN C TOMOIUBIO T€OMETPUYECKUX IOHATHN H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMU NNPAKTUYCCKUC 3a1a4YU
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YMeHue onepupoBaTh MOHATUSAMU: IUIOUIAb QUTYphl, 00BEM (QUTYpHI,
MHOTOTPaHHHK, TIPABWIIbHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuienenunen, NpusMa, NUpaMuaa, (GUrypa M IMOBEPXHOCTb
BpaIeHus, NUINHAP, KOHYC, Imap, cdepa, miomanb chepsl, TIONAIb
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHycCa, IMIMHApa, 00bEM KyoOa,

MMPAMOYTOJIBHOI'O IMapauiCiienuneaa, nupaMuabl, MPU3MBI, HOUJIWMHIOPA,




KOHYCa, IIapa, pa3BEPTKAa MOBEPXHOCTH, CEUYCHHsI KOHYCa W IIWIMHJPA,
NapajuleJbHble OCU WJIM OCHOBAHUIO, CEYCHHE IIapa, ILIOCKOCTD,
Kacaromasicss ceppl, IWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHMKa, N300pa’kaTh MHOTOTPAHHUKH, (PUIYPBI U MOBEPXHOCTH
BpalLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOIIBIO dJIEKTPOHHBIX CPEJICTB;
YMEHHUE NMPUMEHSATh CBOMCTBAa T€OMETPUUECKUX (PUTYp, CAMOCTOSATEIBHO
(bopMyIIMpOBaTh ONpEAEICHUS U3y4aeMbIX (PUTYp, BBIABUTATH TUIIOTE3BI
O CBOICTBax M NMpHU3HAKaX reOMETPUYECKUX (GUryp, 0OOCHOBBIBATH WM
onpoBepraTh MUX; YMEHHE MPOBOAUTH Kilaccuuxanuio ¢uryp 1o
pa3NYHBIM TPU3HAKAM, BBHITIONHATH HEOOXOAMMBIE JOMOIHUTEIbHBIC

HOCTPOCHHSI
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YMeHHe OmnepupoBaTh IMOHATHUSAMHU: JBH)KCHHE B MNPOCTPAHCTBE,
napauIebHbIA MEPEHOC, CHMMETpPHUS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHUe MMOA00MS, TOMO0OHBIE (HUTYpBI;, yMEHHE
pacno3HaBaTh paBHbIC W MOJOOHBIC (HUTYPHI, B TOM YHCIE B MPHPOIE,
UCKYCCTBE, apXHUTEKType; HCIOJb30BaTh T'€OMETPHUCCKUE OTHOLICHHS
IPH PEIICHHUHN 33/1a4; HAXOAUTh T€OMETPUUECKHIE BEJTMYMHBI (IJTHHA, YTOJI,
IUIOIAb, 00BEM) TIPU PEIICHUH 3a/1a4 U3 JPYTUX YUCOHBIX PEIMETOB H
U3 peajbHOW >KU3HH, YMEHHE BBIYUCIATH T'€OMETPUYCCKUE BEIUUHHBI
(MHa, yroj, Iomans, o0bEM, IUIONIA[h MOBEPXHOCTH), HMCIONB3YS
U3y4eHHbIe (OPMYJIBI U METOBI, B TOM YKCIIEC: IUIONIAlb MTOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYCa, NWIHHIPA, TUIOMAas chepbl; 00bEM Ky0a,
HPSIMOYTOJIBHOTO  TTapajlyiesIeie/ia, MHUPaMHUIbl, MPU3MbI, IHIHHIPA,

KOHYCa, [I1apa; yMEHUE HAXOJUTh OTHOIIEHHE 00BEMOB MOI00HBIX (HUTYP
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YMeHue onepupoBaTh NOHIATUSIMMU: NPSIMOYTOJIbHAS CUCTEMA KOOPAMHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CymMMa BEKTOpPOB,
NPOM3BECHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BEKTopa Mo 0aswucy,
CKAJIPHOE MPOU3BEACHUE, BEKTOPHOE IIPOU3BEICHUE, YIOJ MEKIY
BEKTOPAMM; YMEHHUE HUCIIONIb30BaTh BEKTOPHBIM U KOOPAMHATHBIN METOJ
JUIsL pelIeHHs TeOMETPUYECKMX 3aJad M 3a7ad Jpyrux ydeOHbIX

IIPEAMETOB

13

YMenue BBI6I/IpaTL HO,Z[XOI[HH_II/II\/'I METOH UId PpCHICHUA 3aJadvu;
INIOHMMAaHHUE 3HAYUMOCTH MATEMATHKW B HW3Y4YCHHU IIPUPOJHBIX H
O6H.I€CTBCHHLIX nponeccoB H ﬂBHeHHfI; YMCHHUC  PpaCIIO3HABATH

IMPOABJICHUEC 3aKOHOB MAaTEMAaTUKHW B HCKYCCTBEC, YMCHHC IPUBOAUTH




IpUMEPBl MATEMaTUYECKUX OTKPBITHM pPOCCHHCKOM M  MHPOBOU

MaTeMaTH4eCKOM HAayKH




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
1.1 Hatypanbnble u nensie yncna. [Ipu3Haku 1eIMMOCTH IeNbIX YHCeT
12 Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE ApOOU, TPOIIEHTHI,
' OCCKOHEYHBIC TTEPUOINUECKHIE TPOoOH
13 ApudmeTrnueckuii KOpeHb HATypaJIbHOU cTerneHu. JleficTBus ¢ apudmMeTHIecKuMu
' KOPHSIMH HAaTypaJbHOU CTEIIeHH
1.4 Crenenp ¢ wuenbiM mnokaszareneMmM. CTeneHb C palMOHAIbHBIM [TOKa3aTeIeM.
' CBoiicTBa cTeneHN
L5 CuHyCc, KOCHMHYC W TaHT€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHI€HC YMCJIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIE JOTapHUPMBI
JleiicTBuTEeNbHBIC 4YHUCHA. ApUPMETHYECKHE ONepalud C JICHCTBUTEIHHBIMH
1.7 gucnaMu. [lpuOmmk€HHbIC BBIYUCICHHS, IpaBWIA OKPYIJICHUS, NPUKHAKA H
OLICHKA pe3yJbTaTa BIUMCICHHIA
1.8 IIpeoOpa3oBanue BeIpaKEeHUN
1.9 KommiiekcHbie uncina
2 VYpaBHEeHUs 1 HEPABEHCTBA
2.1 Ienbie 1 1poOHO-paIMOHATIEHBIE YPABHEHHS
2.2 HppannoHanbHble ypaBHEHHS
23 TpuronomeTpudeckue ypaBHEHHUs
2.4 [Toka3zaTenbHbBIE U JTOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIOHAIEHBIC HEPABEHCTBA
2.6 WppanmonanbHbele HEpaBeHCTBA
2.7 [Toka3zaTenbHble U JOTapu(PpMUIECKIEC HEPABEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHHUsI, HEpAaBEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Marpuiia cucTeMbl TUHEHHBIX ypaBHEHUH. ONpeeanTeb MaTPUILbI
3 OyHKIMU U Tpaduku




OyHkuus, crnocoOwl 3aaanusg Gpynkuuu. ['paduk QyHkuuu. BzaumHo oOpaTHbie

>l ¢ynkuun. Yétneie u Heu€tHele GyHkmu. [lepuoanueckue GyHKIuu
OO6nacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM QyHkuuu. Hymum QyHKmu.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIHH.
' MaxkcumyMbl 1 MUHUMYMbI (QyHKUuu. HambGonbliee M HauMMeHblee 3HAYEHUE
(GYHKIIMU HAa IPOMEKYTKE
13 CreneHHass (QyHKLUUS C HaTypaJbHBIM M LeNbIM Ioka3aTeneMm. E€ cBoiicTBa u
' rpacduk. CBoiicTBa U rpaduK KOpHS 1n-OW CTEHEHH
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [TokazarenbHas u norapudmuueckas pyHKINUU, X CBOICTBA U rpaduku
16 Toukn paspbiBa. AcumnTotel rpadgukoB ¢yHkiuil. CpoiicTBa (QyHKIMIA,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBaTeabHOCTH, CIIOCOOBI 33aHNUS TIOCIEIOBATEIbHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas mporpeccu. @opmyia CIOKHBIX MIPOLEHTOB
4 Hauana MmaTemMaTuueckoro aHanmsa
4.1 IIpousBonnas Gpynkuuu. [Ipon3BoaHbIe 3IeMEHTAPHBIX (QYHKIMN
[IpumeHeHre TPOM3BOIHONW K HCCIENOBAaHUIO (YHKUMHA Ha MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. HaxoxieHrne Hanbonb1ero 1 HauMeHbIero 3HaueHus: QyHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UnTterpan
5 MHoOk€eCTBa U JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 I'eomerpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsimMble ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena v MOBEpXHOCTH BpalCHUS
7.5 KoopanHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

Maremartuka. Anredpa u Hayajla MaTeMaTUYecKoro aHanusa; 10 knacc.
yriyonenHoe o0ydenue Mepaisik A.I'., Homuposckuii J[.A., [TonskoB B.M.; non
penakuueii [Togonsckoro B.E. OOuiecTBo ¢ OrpaHMu4€HHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o0111eCTBO
«3narenbctBo «IIpocBenieHue

* Maremaruka. Anredpa v Hayaia MaTeMaTHueckoro aHanusa; 11 kiacc.
yriyonenHoe ooydenune Mepaisk A.I'., Homuposckuii J[.A., [TonskoB B.M.; monx
penakiueit [Togonbsckoro B.E. O6mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
N3narensckuii enTp « BEHTAHA-I'PA®y; AkiinonepHoe 001IecTBO
«M3marenscTBO «IIpocBenienne»

METOIUYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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