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INOACHUTEJIBHASA 3AIIMCKA

Y4eOHsblii Kypc «Anrebpa W Havajla MaTeMaTHYECKOTO aHaJIN3a» SBISETCS
OIHUM W3 HambOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAY4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (popmMupyer
JIOTHYECKOE M aOCTPaKTHOE MBIIIICHUE O0y4aloluXcs Ha YpOBHE, HEOOXOAMMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU M JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KOTopas GOpMyIUpyeT CBOU
JOCTHXKEHUSI B MaTEMaTUYECKO# opMme.

Y4eOHblif Kypc anreOpsl U Hayal MaTeMaTHYECKOTO aHajdn3a 3aKJiaJbIBacT
OCHOBY [ YCHENIHOTO OBJQJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHOMN KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBATh
YTBEPKJIECHHS ¢ TOMOIIBIO MHIAYKLIHUU U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
0000IIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3ydyeHusi yueOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTH4YECKOTO
aHalln3a» 00y4YaroIluecs IMOTY4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJAHBIX 33]ad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJEH PEAbHBIX CUTyaluH,
WHTEPHPETAlMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMEepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSMHU U UX AaBTOPAMH.

VY4eOHblil Kypc o00iazaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbIH MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHUS, TaK U 4epe3 crneuu@uky ydeOHOH
JIEATECIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIN
pe3ynbTar.

B ocHoBe MeTonuku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCKOro
aHaJIK3a JeKUT JAeATEIbHOCTHBIA TPUHIUI O0yUEHHUS.

B crpykType yuebHOro kypca «AnreOpa M Hayajga MaTeMaTH4YeCKOro
aHaJIM3a» BBIIEJIECHBI CIEAYIOLIUE COAECPKATENBHO-METOAUYECKHE TUHUMU: «YHucna
U BhIUUCIEHUD», « DyHKIIMU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Hadana
MaTEeMaTUYeCcKoro aHanu3a», «MHoxecTBa u  Jorukay. Bce OCHOBHbIE



COJIEP)KATEIBHO-METOANYECKHE JIMHUM HW3YYalOTCs Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMU W paszaenamu. JlaHHBIN
y49eOHBI KypC SBISETCS HWHTCTPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe
collep)KaHNEe HECKOJIbKUX MATeMAaTWYeCKHX JUCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHSI, MaTEeMaTHYECKUA aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MAaTEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BaTEIbHO (HOpMUpPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MAaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TTOJIYICHHBIC TIPH U3YYCHUH YIEeOHOTO Kypca, IS
PEIICHUsI CaMOCTOSITENIFHO C(HOPMYITMPOBAHHON MAaTeMaTHICCKOW 3a/1adu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYecKass JUHUS «Uncia W BBIYHCICHUS) 3aBEpIIacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oluiero
oOpa3oBaHus 0co0O€ BHUMaHue yaeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEOsl MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucy YHWCIa, YMEHWE JIeNaTh NPUKUAKY, BBIMOIHATH MPHUOIMIKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cIenu(pUYecKue 3aJayd M OMNEepaluu: JeJICHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IEJBIX 4YHCEN, OcoOble CBOMCTBA
paIMOHAIBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTIEpAINH, a TaKkKe
W3BJICUCHUE KOPHS HATYypallbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnarogapss mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEeMBbIX YHUCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NMPUMEHEHUS I PEIICHUS Pa3IMJHBIX 3a/1a4
dbopmupyeTCcsi TIpeCcTaBlIeHne O €AMHCTBE MAaTEMAaTUKH KaK HaykKd W €€ poJid B
MOCTPOCHUU MOJIENICH PEaJIbHOTO0 MHpPA, IIUPOKO HCIOIB3YIOTCS 0000IIeHHE |
KOHKpETU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEAM3YETCS Ha MPOTSHKCHHH BCETO
oOy4yeHHs Ha YpPOBHE CPEIHEro OoOIIero oOpa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a1ad. B
pesynbrare OOydYaromIvecss OBJAJCBAIOT PA3IMYHBIMH  METOJIAMHU  PEIICHUS
pallMOHANBHBIX, HPPAMOHAIBHBIX, IIOKA3aTCNIbHBIX, JOTAaPUPMUYCCKUX H
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
coJlepKalux MmapaMeTphl. llojydeHHbIE YMEHHS IIMHPOKO HWCIIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TP PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJE€HHWE HAMOOJbIINX U HAMMEHBIINX 3HAYEHUN (YHKIUU.
JlanHasi comepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBIMIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKKe BBIPAXKEHUH,
COJEpKalINX CTENEeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalIbHEWIlee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroIuXcs, (OPMUPYIOTCS HABBIKUA JIETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJIE€ PAaBEHCTB M HEPABEHCTB. AnreoOpa
npegiaraeT 3(QQPEeKTUBHBIE WHCTPYMEHTBI JJsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
S3bIKA HAYKHU.

CopepxarenpHo-MeToaMYecKass JUHUA «DyHKIMM U TpaUKU» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbBKY B KaKOM-TO
CMBICIIE 33JaET MOCIIE0BATEIBbHOCTh U3YUEHHUSI MaTepuaia. V3ydeHue CTerneHHOoH,
NO0Ka3aTeNbHOM, JIOrapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLNHN, NX CBOICTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN JJIsl pellleHUs 3aJad U3 JPYruX yueOHBIX
IPEIMETOB U PEATbHON U3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK M C PEIICHHWEM YpaBHEHM M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIIEIOBATh TMOJIyYeHHbIC (YHKIHMHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IMO3BOJSIONIMX BbIpAXaTh 3aBUCUMOCTH MEXKIYy BEIUYMHAMHU B
paznuyHOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHATIOTUH.

CopepxxarenpHass nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMAaTHYECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYMHBIX OOYyYaroIIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (GYHKIMMA, OMPEAENATh WX HauOONbIINE W HAUMEHBIIUE
3HAUEHUS, BBIYUCIATH MUIOMAAu (Guryp u oO0bEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JHMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MAaTeMaTHYEeCKHMX MOJIeNiell pealbHbIX CUTYyaluH,
NO3BOJISIET HAXOJIWTh HAWJIy4dllee pEHIeHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHMUYECKHX, 3aJ1a4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaT€MaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecsi y3HarT O



BBIJIAIONINXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ Pa3BUTHS MaTEMaTHKH Kak
HayKH, 1 00 UX aBTOpax.

ConepxaTeapHO-MeTOANYeCKast JIMHUS «MHOXeCTBa U JOTHKa» BKIIIOYACT B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTeMAaTHYECKOW JIOTUKH. TeopeTHKO-
MHOKECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIIKOJIPHOM MaTEeMAaTHKHU
W TpejjaraloT Hambojiee YHUBEPCAIbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKM W €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEeMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUs B efauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMaTHUKH U HCIIOJIH30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXKHBIM TIPU3HAKOM MaTE€MaTUKH KaK HayKd CJeAyeT TMpU3HATh
CBOMCTBEHHYIO €l CTpPOTOCTh OOOCHOBAaHMM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMHU
MaTEMaTUYECKONH JIOTUKH CIOCOOCTBYET pa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, O3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS HAa OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJn3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BaHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENIEH pealbHBIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara ajiredopbl u
MaTeMaTHYECKOr0 aHajau3a, HWHTEPIpETaIluy IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3IeioB MPOTPaMMEI, ITOCKOJIBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEAbHBIX  MPAKTHYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJIOMATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCE U3yUEHHUS BCEX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHISCKOTO aHAIM3ay.

Ha wu3yuenue yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTH4YE€CKOTO
aHanu3a» oTBoautTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpupie umcia. OOBIKHOBEHHBIE W JACCSITUYHBIC IPOOU, MPOLIEHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apoOeil M MPOIEHTOB IS
peleHns NPUKIaaHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUN U PEAIbHOM KU3HH.

JleiicTBUTENBHBIE 4YMCIA. PalnuoHaJbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanuMM € JICWCTBUTEIBHBIMU  yHclIaMd.  Monyib
JNEUCTBUTEIBHOTO YUCIIA U €ro cBoMcTBA. [IpnOIMKEHHBIE BBIYHMCIICHMS, TIPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTEIBHBIX YNCEN ISl PELLICHUS TPAKTHYECKUX
3a/1a4 U NPEIACTaBIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEACTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uymcna. CpoiictBa norapu¢pma. JlecaTnyHble U HaTypaJbHbIE
Jgorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPAaBEHCTBA.

OCHOBHBIE METO/Ibl PEHICHUSI LEbIX U APOOHO-PAalMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTO4YICHb OT OJHOW MNEpPEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwiIeH ¢ ocratkoM. Teopema be3y. MHoOrowiensl ¢  UEJIBIMU
koappumentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUH, COJIEPKAIINUX CTEIEHU U KOPHHU.

HppanmonansHbie YPaBHEHUSL. OcHOBHBIE METO/BI peleHus
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PELICHHS IOKAa3aTEIbHBIX

YPaBHEHHUM.

[TpeoOpazoBaHne BhIpaXEHHH, CONEPIKALINX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHUSI. OcHOBHBIC METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyIIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUH. PellieHue TpUuroHoMeTpu4eCKuX ypaBHEHU M.



Pemienne cucrem JNMHEWHBIX ypaBHEHWM. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHHIl. OrnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUN CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS Il PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3ajlad C IOMOIIbIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHune TMOCTPOEHHOM MOJENN C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN PEeanbHON CUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
KU3HH.

DOyHKUMH U TPaPUKHU

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukuuii. I'papuk  (yHkmm. DneMmeHTapHble MpeoOpa3oBaHUs
rpaguKoB (QyHKIMIA.

OO6unacTb ompeneneHuss U MHOKECTBO 3HaueHud ¢ynkumu. Hymu yskium.
[TpoMexyTku 3HaKOnocTOsTHCTBA. YETHBIE U HeuéTHble pyHKIuH. [lepuoanueckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. Haubonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JOpOOHO-TMHEWHass (DYHKUIMU. DIEeMEHTapHOE
UCCIJIEJOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypaJIbHBIM U II€JIbIM Moka3areneM. E€ cBoiicTBa u
rpaguk. CBoiicTBa U rpaduK KOpHS N-OW CTENEHH KakK (YHKUUH OOpaTHOU
CTENIEHU C HATYpaJIbHBIM [MOKA3aTEJIEM.

[lokazaTenbHass W jorapupmuyeckass (yHKUUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadgukoB GyHKIMMA 71 pelIeHUs ypaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHaJIn3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUs ITOCJIeNOBaTeILHOCTEH. MeTox
MaTeMaTUYeCKON MHIYKIWU. MoOHOTOHHBIE U OrpaHUYCHHbBIC
NoCJIeI0BaTENbHOCTH. MCTOpUsSI BOSHMKHOBEHHSI MAaTEMAaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTpuueckas rnporpeccuu. beckoHeuHo yOpiBaromiast
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMETpUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucio €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTpeccUur JUisl  PELIeHUs pealbHBbIX —3a/1ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuid. CBoicTBa (YHKIMH HENPEepHIBHBIX Ha OTpe3ke. MeToj
WHTEPBAJIOB JUISl PELICHHS HEpaBEHCTB. l[IpuMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIUI 1715 perieHus 3a1a4.

[lepBas u BTOpast mpons3BoaHbIe PpyHKITMU. Onpeaenenrne, reOMeTpUIECKUi 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHast ~ CyMMBl,
MIPOU3BECHUS, YACTHOTO U KOMITO3UIINH (PYHKITHHA.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, oOmepaluyu HaJ MHOXKECTBAMU M WX CBOMCTBa. JluarpaMmbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO — ammapara s
ONMCAHUS PEAJbHBIX IPOLECCOB W SIBICHUM, MPU PEIIEHUU 3a1ad U3 JPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYE€CKOTO OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

HatypaneHble u uenbie yncina. [IpumeHeHue nprusHaKkoB AEIUMOCTH IIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurmMa EBkinuaa i peneHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuble uucia. AnreOpandeckass W TPUTOHOMETpHYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYECKHe omnepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o0pakeHHMe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrteMa M COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKHMX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNbHbIX W  JIOrapu(pPMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAJIbHBIX,
UPPALMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHnenne  ypaBHEHUMH, CHUCTEM W HEPAaBEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUMuHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HM, HHTEPIPETALMS [OJYyUYECHHBIX PE3YyIbTaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommoszunmu Qyskumii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPaPUKH.

['padmyeckue MeTOABl pelleHUsT ypaBHEHUW W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IMPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPHU PEIICHUU 3a7ad U3 JAPYTUX y4eOHBIX
IIPEIMETOB U PEATbHOU KU3HMU.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[IpumMeHeHne MpoU3BOAHON K MCCIEAOBAHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
3KcTpeMyMbl.  Haxoxnenue  HamOonblIero M HAUMEHbBLIErOo  3HAauY€HUM
HENpephIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM [UIsl HAXOXKICHUS HAWIYYIIEero pEILICHUS B
NPUKIIAIHBIX 3a/1adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX pyHKuui. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

WNHurerpain. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleionua.

[IpumeHnenue uHTErpana s HaXOXACHHUS IUIONIAJEed MJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TElL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEeHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C NOMOLIBIO  Au(depeHIruaIbHbIX
YPaBHECHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocs KaKk akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
OpoLEeAyp TpaXxAaHCKOro oOImiecTBa (BBIOOPHI, OMPOCH W JAPYroe), yMEHHue
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHH C HUX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOUN IIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHOKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OOBEKTOB, 3a/1a4, PEIICHU, pacCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
MHTEpecax 3/10pOBOro U 0e301acHoro oopasa *KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03J0POBUTEIBHOM 1€ATEITbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTb K TpPYAYy, OCO3HaHHE IICHHOCTH TpPYAOIIOOUs, HHTEpec K
paznuuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0 U
caMOOOpa30BaHUI0 Ha TIPOTSHKEHHWU BCEH JKU3HHM, TOTOBHOCTh K aAKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYCCKON HaMpPaBJICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  OKOJIOTMUECKOW KYJBTYPhl, TIOHUMAaHHUE BIIHSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
CpeIbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3a7ad B 00JacTu
OKpY’Karoliel cpelibl, IJIAHUPOBAHHE IIOCTYNKOB U OILICHKA HMX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEH Cpeibl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4YeIoBEUECKOM MAEsTEIbHOCTU, JTAloB €€
pa3BUTUA M 3HAYMMOCTH [IJI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOECKTHYI0 M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue aAefcTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TIOHSTWUNA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS M CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMynupoBaTh U  MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (akTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 110 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOW 3amaud  (CpaBHMBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMynaMpoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTUBOpEUUE,  MpodiieMy,
YCTaHABJIMBAaTh HUCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro o0beKTa, SIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSIMHU, POLECCAMMU;

CaMOCTOATENFHO (OPMYIHPOBATH OOOOIICHUS M BBIBOIBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAOMIONCHUS, HCCIECNOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIaTh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH Je(UIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJIS PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATH HHGPOPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTh uHpopManmn o CaMOCTOSITEIILHO
c(hOpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUs 3a7auH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUl TEMBI,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEILICHUs, COIOCTAaBISATh CBOM CYXJACHUS C CYXICHUSMU JAPYTUX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jM4ve M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (opme
bopMyIUpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMPATh (OopMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4i, BBIOUPATh CIIOCOO pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ y4€TOM HOBOM MH(OpPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
croco0aMu CaMOTPOBEPKH, CAMOKOHTPOJS TpoIecca W pe3yibTaTa perieHus
MaTeMaTUYECKOM 3a4auu;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NIPU PEIICHUU 3a]auH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, TaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEJIU U YCIOBUAM, OOBICHITH TPUUNHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIHUOKY,
JlaBaTh OIICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl TMpU peHIeHUH YYEOHBIX 3a7ady, NPUHUMATH I€Jb COBMECTHOM
JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CyXaeHUsi, 0OMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» M HHBIC), BBIMIOJHATH CBOK 4YacTh pabOThHl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMH YJIEHAMH KOMAaH[bI, OILICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMyITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kJjacce 0OyyarOIIMICA TOJYYUT CIECAYIOIIHNE
MpeAMETHbIE PEe3ybTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATHUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TMPOILEHTHI, HPPAIUOHATBHOE YHUCIO0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIHLHOTO YUCIIA;

OPUMEHSATh JPpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU,

MIPUMEHSITH MPUOTHNKEHHBIC BEIYMCIICHUS, MPABUjIa OKPYTJICHUS, IPUKUIKY U
OLICHKY pE3yJbTaTa BEIYMCICHUM;



CBOOO/IHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (POPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJISl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOHO OIEpPUPOBATh MOHATHEM: apU(PMETHUUECKUN KOPEHb HATypaTbHON
CTEICHU;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeIEM;

CBOOOIHO OIEpPUpPOBaTh MMOHATHUAMU: JIOTapU(PM UHCIa, JECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: CHHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC
YUCIJIOBOTO apryMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IM4YHbIE METOJbl PEIIECHUs PALUOHAIBHBIX U JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUH, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW MNEPEMEHHOM,
MHOTOYWJIEH ¢ MedbIMH KO3(p(ULIHUEHTaMH, KOPHH MHOrOYJI€Ha, HPUMEHATH
JICJIEHME MHOTOWIEHA Ha MHOTOUIEH C OCTaTKOM, Teopemy bedy u teopemy Buera
JUISl pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHHBIX YypaBHEHHI,
MaTpuIa, ONPEACINUTENb MATPULBI 2 X 2 W €ro TEOMETPUYECKHU CMBICI,
UCITIOJI30BaTh CBOMCTBA ONpENENHTENss 2 X 2 g BBIYMCICHHS €r0 3Ha4yeHus,
OPUMEHATh ONPEAEHUTENN JUIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpAaBHEHUH,
MOJIEJIUPOBATh PeajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpABHEHUH,
MCCIIEN0BAaTh IOCTPOEHHBIE MOJEIHM C IOMOIIBIO MaTpPULl M ONPEIEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TMpeoOpa3oBaHMs
BBIPAKECHU;

BBINIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAKEHUH, COAEPIKAIIMX CTENEHH C
palMOHAIBHBIM MTOKA3aTeNeM;

UCIIO0JIb30BaTh CBONCTBA norapupmMoB TUISt npeoOpa3zoBaHUs
Jorapu(pMHUECKUX BBIPAKECHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPPAILMOHAIIBHBIC, MOKa3aTeJIbHbIE U
JorapuMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEepPeXo0B WM OCYLIECTBIISASA IPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHbBIE TPUTOHOMETpUYECKUE (HOPMYJIBbI JIJIsl TPeoOpa3zoBaHus
TPUTOHOMETPUUECKHUX BBIPAKCHHUI;

CBOOOJTHO OMEPUPOBATH IMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATh HEOOXOoAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUII;

MOJICIMPOBaTh peajbHbIE CHUTyallUM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUsS, YpaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/laud, MCCIEI0BaTh
MOCTPOEHHBIE MOJICNU C UCIIOJIb30BAHUEM amapara aireOpsi.

DOyHkuuu U rpapuku:

cBOOOIHO OMEPUPOBATh MOHATUAMU: (QPYHKIHS, CIIOCOOBI 3aaHusl (QyHKIUH,
B3aMMHO OOpaTHble (PYHKIMM, Kommo3ulus GyHKOUN, rpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CcBOOOIHO OIEPHPOBATh MOHATHUSAMHU: 00JACTh OMPEICICHUS W MHOKECTBO
3HaYeHUH QYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOIHO OINEpUPOBaTh MOHATUSIMM: UETHBIE M HEUYETHbIE (YyHKUUH,
NepUoInYecKue (PYHKITUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJibllieeé M HauUMEHbIlee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HaTypadbHBIM U
HeabIM ToKa3zareneM, Ipaguk CTeneHHOW (YHKIHUUA C HATypalbHBIM M IIEJIBIM
nokasaresnemM, rpaguk KOpHsS N-oil CTeNeHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HATypaJIbHBIM ITOKa3aTeleM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTHUYHas U APOOHO-JIMHEWHas
(GYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BaHNE U IOCTPOCHUE UX TPAPUKOB;

cBOOOIHO ONEpHUpOBaTh MOHATHAMH: IOKa3aTeabHas M Jjorapudmuyeckas
GbyHKIUUA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMU;

CBOOOJIHO OMEpUPOBATHh TOHATHUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YNCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKUMH JUId  HCCIEAOBAaHHSA IPOLECCOB U
3aBHCUMOCTEH NpU pelieHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KHU3HU, BBIpAXXaTh (HOpMyJIaMH 3aBUCIMOCTH MEXy BETUUHMHAMU;

Hauajia MaTeMaTH4eCcKOro aHAIM3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi reOMETpUIeCcKasi MPOTrpeccus, TMHCHHBIA U
AKCMOHEHIIUATIBFHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh TMPOTPECCUU ISl PEIICHUs pealbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEpPUPOBATh MOHITHUIMU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTE, MOHOTOHHBIE M OrPAHWUYEHHBIE IOCIEA0BATEIbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTUYECKOrO0 aHajiu3a KaK aHaiu3a
OECKOHEUHO MaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIC (YHKIIUHA, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKIMS, HEMpEpbIBHAs Ha OTpe3Ke,
MIPUMEHSTH CBONCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 3374,

CBOOOJIHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOIHbBIC
dbyHKIIMM, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEpPUPOBATh  MOHATHSIMHU: MHOXECTBO,  OMNEpaluy  Haj
MHOECTBaMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJjIsl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX YUEOHBIX IPEAMETOB;

CBOOOJTHO ONEPUPOBATH IMOHATUAMHU: OIpE/ACNICHHe, TEopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOIO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0OydyarOmIMICA TOJYYUT CIIECAYIOIIHE
MpeAMETHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueil mporpamMmbl yu4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTrO aHaTU3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HAaTypajJbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W ILEIbIX YUCEI, MCIOJb30BATh MPU3HAKU JECITUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen ISl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJIYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJIHO OMNEPHUPOBATH MOHSTUSMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpandeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIOTHATH apU(PMETHIECKUE ONEpaIii ¢ HUMHU U
n300pakaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, TOKAa3aTElbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELUIEHUS C  IOMOILBIO
PABHOCWIIBHBIX IIEPEXOOB;

OCYIIECTBISATh OTOOp KOpHEW TpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMmble (OpMyJbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH H
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, UppalMOHAJIbHBIE, ITOKa3aTEIIbHBIE,
gorapupMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpaduyecKue METOIbl JUIsl PELLICHUS] YPAaBHEHUM U HEPaBEHCTB, a
TaKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peaJbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABISATH
BBIPDAXEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIM C HCIIOJIb30BAHWEM ammapara anreopsl,
MHTEPHPETUPOBATh NOJYYECHHBIN PE3YJIBTAT.

DOyHkuMU U rpapuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU JABYX ()YHKIIMIA;

CTPOUTh TIEOMETPHUYECKHEe 00pa3bl ypaBHEHHMM U  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: TpPaPUKA TPUTOHOMETPUUYECKUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIENOBAaHUS pEasIbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCKOro aHaJm3a:

UCITOJIb30BaTh MPOU3BOIHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUSI (PYHKIIMHM HENpPEpPhIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO JUIS HAXOXKACHUS HAWJIY4IlEro pEUIEeHUs B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, s
ONpEJENeHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmysol wiu
rpadukom;



CBOOOJHO  OMEpHUpPOBATh MOHATUSIMH: IEPBOOOpa3Hasi, ONpeneIEHHBIH
WHTErpajl, HAXOAWTh IEpPBOOOpA3HBIC AIEMEHTAPHBIX (DPYHKIMHA U BBIYUCIATH
uHTerpai no gpopmyie Herotona-JIeitoHuna;

HAXOJIUTh TIOMAIN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIIBI0 HHTETPAJIA;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA NPUMEPE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosnuecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI TMHEMHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 2 |
LIEJIBIM IT0KA3aTeIeM
3 Apudmernueckuit KOpeHb N-0if CTENEHN. 15 |
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 |
YpaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHHS
6 Tpuronomerpruyeckue BoIpaxkeHUs U 2 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IIPOIPECCUH 10 1
HenpepriBabie pyukiuu. [IponsBoanas 20 1
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 136 10 0




11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenr
| HccnenoBanue GyHKIHA ¢ TOMOIIIBIO 2 !
IIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHH. 14 |
TpuroHomeTpuuecke HepaBeHCTBA
4 WppanmonanbpHble, OKa3aTeIbHbIE U 24 |
norapuMuUecKrue HEpaBeHCTBA
5 KommiekcHbie uucna 10 1
6 HarypanbHble u 1ienble ynucna 10 1
Cucremsl palMOHAIBHBIX, HPPALIUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOrapu(PMUIECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 16 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypes:
| MHOXeCTBO, orepauu HajJ MHOKECTBaMHU |
M UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IprMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO |
arnapara Jjig peueHus 3aaaqd
Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
4 JECSITUYHbIE IPOOH, POLIEHTHI, 1
OeCKOHEUYHBIE IEPUOANYECKHUE TPOOH
Panmonansabie ynciaa. OOBIKHOBEHHEBIC U
5 JeCATUYHBIE IPOOU, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKHUE TPOOH
6 [Tpumenenue apobeli U MPOICHTOB IS |
pelIeHs TPUKIaJHbIX 3a7a4
7 [Ipumenenue qpoOeit U IPOIEHTOB TSt |
pelIeHs TPUKIaJAHbIX 3a7a4
2 JleicTBuTenbHBIE YKclia. PaimonanbHbIC U 1
HPpAIMOHATILHBIE YHCIIa
9 ApudmeTrdeckue oneparuu C |
JICMCTBUTCIIBHBIMH YK CIaMU
10 Monyib 1eMCTBUTEIBHOTO YUCIa U €ro |

CBOMCTBA




11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIA
OKpYTJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIEHUN

OCHOBHBIE METO/IbI PELICHUS LENbIX U
JIPpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OCHOBHBIC MCTOABI pCHICHUA LCIIbIX U

JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

16

17

MHOroueHsl OT OJTHON IEPEMEHHOM.
Jlenenne MHOTOUYJIEHa HA MHOTOYJIEH C
ocratkoM. Teopema besy

MHorousieHsl ¢ LeIbIMU KO3 UITMEHTaMH.
Teopema Buera

Pemenne cucreM MMHENHBIX YpaBHEHUI

18

19

20

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuia cucTeMsl JINHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUN CMBICT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

Ornpenennurens MaTpuLbl 2X2, €ro
TEOMETPUUYECKUN CMBICI M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

21

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPaBHEHU




22

23

Pemenne nmpukinaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiagHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHUs U HepaBeHCTBA. CrcTeMsl
JUHEHHBIX ypaBHEHUN"

25

26

27

OyHKIHS, CITOCOObI 3a1aHus (PYHKITHH.
Bsanmuo obparnsie pynkiun. Kommosumms
byHKIII

I'paduk Pynkuuu. InemMeHTapHbIC
npeoOpazoBanus rpadukoB QyHKIUH

OO6nacth ornpeesieHns] 1 MHOYKECTBO
3HayeHud pynkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MOCTOSIHCTBA

28

UErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIMH

29

30

31

MakcuMyMbl U MUHUMYMBI (DYHKITUH.
Haubonpiiee n HaumMeHbllIee 3HaYCHHE
(GYHKIIMHM Ha TPOMEXKYTKE

JluneliHasi, KBagpaTH4Has U JpOOHO-
AuHenHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHre TpaPuKOB ITUX PYHKITUH

33

Crernens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CrereHn c LETBIM TTI0Ka3areaeM. buaom

34 HeroTona
Crenennast GyHKIHUS C HATYpPaJTbHBIM H

35 LeNIbIM NoKa3aTeneM. E€ cBoiicTBa u
rpaduk

36 Kontponbhas pabora: "Crenennas
¢ynkuus. E€ coiicTBa u rpagux”

17 ApudmeTnueckuii KOpeHb HaTYpaJbHOM
CTEIEHU U €ro CBOKMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

39 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepKalINX CTENEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIH,
COJIepKalIiX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
WppaunonansHbie ypaBHeHHs. OCHOBHBIE

42 METO/Ibl PEIICHUS] UpPAlMOHAIBHBIX
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS UpPALlMOHAIBHBIX
yYpaBHEHUN
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

44 METO/IbI PEIICHUSI UPPAUOHATIBHBIX
ypaBHEHUI

45 PaBHOCHIIbHBIE TEPEXOBI B PEIICHUU




UPPALMOHATILHBIX YPAaBHEHHM

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 VPPALMOHAIIBHBIX YPABHEHUM

A7 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATIbHBIX YPABHEHUM

43 PaBHOCWIIBHBIE ITEPEXOABI B PELICHUH
VPPaLMOHATIBHBIX YPABHEHUN
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

49 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHBIM I10Ka3aTelIeM
CoiicTBa u rpaduk KOpHS N-0if CTENICHN

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM IOKa3aTeseM
KonrponbHas pabora: "CpoiicTBa u rpaduk

51 KOpHS n-0M creneHu. MppannoHansHbie
ypaBHEeHHUA"

57 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
e€ CBOICTBA

53 CreneHsb ¢ palluOHATBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CremneHsb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIM, €€ cBOICTBA U
rpadux

56 Hcnonws3oBanue rpadpuka QyHKIUN A5
pellIeHNs] ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIIUN AJIs

pellIeHNs] ypaBHEHUI




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

58 METO/Ibl PEILIEHUS I0KA3aTENbHbBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

59 METO/bI PEIICHUS TTOKA3aTEIbHBIX 1
ypaBHEHU M
[Tokazarenbubie ypaBHeHUs.. OCHOBHbBIE

60 METO/Ibl PELICHUS] OKA3aTEIbHbIX 1
YpaBHEHUN

61 KonTtponpHas pabdora: "[lokazaTensHas |
¢ynknus. [TokazarensHbie ypaBHeHus"

62 Jlorapudwm yucna. CoiicTBa norapudpma 1

63 Jlorapu¢m uyucna. CpoiicTBa iorapugpma 1

64 Jlorapudm umncna. CoiicTBa jgorapudpma 1

65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

66 JlecsiTuuHble ¥ HaTypaJibHbIE JIOTapU(PMBI 1

67 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX |
J0rapuQmbl

68 [Ipeo6pa3oBanue BbIpaxeHU, copepKalux !
aorapudmbl

69 [IpeoOpazoBanue BEIpaKEHUA, COACPIKALINX |
aorapudmbl

70 Jlorapugmuueckas pyHKIuUs, € CBOUCTBA U |
rpadux

71 Jlorapudmuueckas pyHKUUA, €€ CBONCTBA U 1
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpaduka QyHKIUN AJIs

73 peLICHUs ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIICHHS JIOTApUPMUICCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METOBI pEIICHUS JIoTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HPMUIECKUX
ypaBHEHU I

77 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
JOTapu(PMHUECKUX yPaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUU
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTponasnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

20 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOT'O apryMeHTa

31 CuHyC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHCIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OIpeEIEHUE TPUTOHOMETPHUUECKHUX

(yHKLUI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ONpeieTICHUE TPUTOHOMETPUUECKUX 1
(yHKLUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUM

91 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXKEHUM

9 [Ipeobpa3oBanye TPUrOHOMETPUUECKUX |
BBIpOKEHUH

93 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

94 Pemenne TpuroHoMeTpuueCcKUX ypaBHEHUI 1

95 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

96 Pemenune TpUroHoOMeTpUUECKUX ypaBHEHUI 1

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

98 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1

99 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
KonTponbnas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3aAaHUS |

rocienoBareibHocTe. Meton




MaTeMaTH4YeCKOM HHAYKOUH

MoHoTOHHBIE B OrpaHUYCHHBIC

103 nocjeaoBaTeabHOCTH. VicTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nmporpeccus

106 beckoHeuyHO yObIBaroIasi reOMEeTprUIecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIei
rE€OMETPUUECKOM IPOTrPECCUU

108 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. Dopmyna CI0XKHBIX IPOLEHTOB

109 JIMHENHBIN ¥ YKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU ISl PELICHHUS
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonrponsHas pabora
"ITocenoBaTenbHOCTH U Mporpeccun”

112 HenpepriBHble QyHKIIMU 1 UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIMI

114 CaoiicTBa (yHKIMIT HEIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEPBAJIOB JUIsl pELICHUS

HEPABEHCTB




MGTOI[ HHTCPBAJIOB JJIA pEIICHUSA

117
HEPABEHCTB

118 Meton uHTEpBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHust 3a1a4

120 [TprMeHeHnEe CBOWCTB HEMTPEPBIBHBIX
GYHKIUH U1 pereHus 3a1a4

121 [lepBast u BTOpas pou3BOIHbIE (PYHKINUU

122 Onpenenenue, reOMETPUIECKUI CMbICI
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOJHOMN

124 VYpaBHeHMEe KacaTeabHOU K rpadpuxy
byHKIIIN

125 VYpaBHeHMEe KacaTeIbHOU K rpadpuky
byHKIUN

126 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

127 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMIA

128 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (PYHKIUH

129 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O M KOMIIO3UIIUHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIUI

131 KonTtponsnas padora: "[IponszBoanas”

132 [ToBTOpEeHmE, 0000IIEHNE, CUCTEMATH3AIIH




3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUs

133 3HaHui: "OyHKIMN" !
134 Wrorosast KoHTpOJIBbHASA paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AINS |
3HAHHUN
OBILEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
WCCIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio GpyHKIUI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxnaenue HaHOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GbyHKIIMH Ha OTpE3Ke

Haxoxneaue HauOoJIbILIErO U




HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIMU Ha OTpE3Ke

Haxoxxnenrne HanOoIIbIIero u
HAMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

10

Haxoxneaue HauOoJIbLIErO U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

11

12

13

14

Haxoxnenue HauOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HETPEePHIBHON
(GyHKINU Ha OTpE3Ke

Haxoxxaenue HanOoJIbIIero u
HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

[Ipumenenne nponu3BOIHOM IS
HAaXO0XJICHUS HAaUJTy4IlIEero peleHus B
MPUKJIAAHBIX 3a7a4ax

[IpuMeHeHne npou3BOJHON JUIs
HaXO0XJACHUS HaWIY4IlEero peleHus B
MIPUKJIAIHBIX 3a7a4ax

15

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpaduKom

16

[Tpumenenne npou3BOHOM IS
oTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadgukom




17 Kommnosumus ¢pyHkmmii

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 ['eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOM INIOCKOCTH

2 Kontponbnas padota: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOTHON"

7 [lepBooOpazHas, OCHOBHOE CBONCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbIe 37IeMEHTAPHBIX (HYHKITUH.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

)5 IlepBooOpazHbIe 1eMEHTAPHBIX ()YHKIHHA.
[IpaBuia HaX0XACHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTErpata

7 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleliOHuna

73 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne HeroTona-JleiiOuuma

79 [IpumeHneHue nHTerpana AJjig HaXOXACHUS
IoIaiel TUIOCKUX PUTYp

30 [IpumeHneHue nHTerpana AJjig HaX0XACHUS
00BEMOB r€OMETPUUECKHX TEJ

31 [Tpumeps! pemeHnit qudQepeHIraIbHbIX

YpaBHEHUH




[Tpumeps permenuit nuddepeHImarIbHbIX

32 .
ypaBHEHHH
Matematuueckoe MOJEIUPOBAHKE

33 pealbHBIX MPOIECCOB C MTOMOUIBIO
mudepeHIMaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuieckue GyHKIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

18 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuueckre GyHKIUH, UX
CBOWCTBA U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUYECKUX

40 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH

13 OT100p KOpHEH TPUTOHOMETPUUECKHX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pemrenne TpuroHOMETpU4ECKUX

44
HEpPaBEHCTB

45 Pemenue TpuroHomMeTpuuecKux
HEPABEHCTB

46 Perienue TpUroHoMeTpHUUECKUX
HEpPaBEHCTB

47 Pemenne TpuroHoMeTpuuecKux
HEpPaBEHCTB
Kontponsnas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEILIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METO/BI PELICHUS
MIOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOABI PELLIEHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/BI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OcCHOBHBIE METO/BI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOABI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

norapu()MUYECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> UppanoHaTbHBIX HEPABEHCTB
53 OcHOBHbBIE METOABI PELICHUS
UppalMOHANIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHATbHBIX HEPABEHCTB
60 OcHOBHBIE METOABI PELICHUS
MppaMOHATLHBIX HEPABEHCTB
61 I'padmyeckue MeToabl pemeHus
UppalMOHATIBHBIX YPaBHEHUI
2 I'padrueckue METOIbI pELICHUS
UppaMOHAIFHBIX YPaBHEHHHA
63 I'paduueckue MeTo bl pelIeHus
MoKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTo bl peLIeHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'padnueckue MeToabl pereHus
Jorapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue MeTo bl peLIeHus
norapu(pMHUUECKUX HEPABEHCTB
67 I'padnueckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmueckue MeToabl pemeHus
68 MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHU
I'paduueckue METObI pELICHUS
69 MOKa3aTeIbHBIX U JOrapu(pMUIecKux

YpaBHEHUU




70

71

72

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU()MUIECKUX
HEPaBEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

KonTponbnas padora: "UppannonaibHele,
NoKa3aTeJbHble U Jorapudmudeckue
HepaBeHCTBA"

73

KomiiexcHele uncna. AnreOpanydeckas u
TPUTOHOMETpHYECKask POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

75

76

KomruiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUYECKast (pOpMBI 3arucu
KOMITJIEKCHOTO YHCIIa

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMHU
Apudmerrueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

78

79

N3o0pakeHne KOMIUJICKCHBIX YnCes Ha
KOOPJMHATHOM IIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJAMHATHOMN MJIOCKOCTH

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUIEKCHOTO YHClia

80

®opmyna Myaspa. Kopuu n-oii ctenenun
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCII 1A




peuieHns GU3NYEeCKUX U TeOMETPUIECKUX
3a1a4

Kontponbnas padota: "KommiekcHbie

82 \
qucna

83 HatypanbHble u Lienble uncia

84 HarypanbHble U 11e51ble yncina

85 [IpuMeHeHue Npu3HAKOB ACITUMOCTH
LETBIX YUCEI

26 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
LETTBIX YUCEI

g7 [IpuMmeHeHne MpU3HAKOB AETUMOCTH
menbix yncen: HOJQ u HOK

28 [IpuMeHeHne NPU3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB AETUMOCTH
LEJTBIX YUCEJI: OCTATKH 110 MOJIYITIO

90 [IpuMeHeHne NpU3HAKOB AEITUMOCTH
LEJBIX YUCEN: OCTATKH 110 MOAYIIO
[IpuMeHeHne NPU3HAKOB ACTUMOCTH

91 LEJIBIX YKCceN: anroput™ EBkinuaa mis
pereHus 3a/1a4 B IENbIX YHCIIax

9 Kontponbras pabota: "Teopust menbix
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBI-
CJIeJICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUU.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPPaLlMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE METOBI PELICHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEUICHUS CUCTEM U
98 COBOKYIHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U

99 COBOKYIIHOCTEH JIorapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

IIpuMeHeHHEe CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

101 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKWU3HH, HHTEPIIPETALUS TOJTYYEHHBIX
pE3yJIbTaTOB

[IpuMeHeHne cucTeM K pEelIEeHUI0
MaTeMaTHYeCKUX 3a/1a4 U 33]1a4 U3

102 pa3IMYHbIX 00JacTei HayKH U pealbHON
YKU3HU, MHTEPIPETALUs OTy4YCHHBIX
pe3yJIbTaTOB




103

IIpuMeHEeHNE HEPABEHCTB K PEIICHUIO
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 00JIacTeil HAyKH U PeabHOM
YKU3HU, HHTEPIIPETALUs II0JY4EHHBIX
pE3yJIbTaTOB

104

105

Kontposbnas padora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX
MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX
ypaBHEHHH"

PammonansHbie YpaBHCHU C I[TapaMCTpaMn

106

PanmonansHble HEpaBEHCTBA C
rapaMeTpamu

107

108

PanyoHaneHbIE CUCTEMBI € ITapaMeTpaMu

WppaunoHanbHble ypaBHEHUS,
HEpaBEHCTBA C MapamMeTpamMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

IlokazaTenbHbIE CCTEMEI C nmapamMeTpaMu

112

113

Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C TTapaMeTpaMu
Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudeckre ypaBHEHHUS C
napaMeTpamMmu

115

Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu




116 TpuroHomerpudeckue CUCTEMBI C
napameTpamu

[Toctpoenue u ucciegoBaHue
17 MaTeMaTHYECKUX MOJIENeN peabHbIX
CUTYallUi C MOMOIIBIO YPAaBHEHUH C

rnapameTpamu

[TocTpoeHue u uccnenoBaHue
118 MaTEeMaTHYECKUX MOJIENeN peabHbIX
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHHI

C mapameTpaMu

[TocTpoeHue u uccnenoBaHue
119 MaTEMATHYCCKUX MOI[CJIGﬁ PCAIBbHBIX
CUTYaIU# C MOMOIIBIO CUCTEM YPaBHEHHI

C rmapamMeTpamMu

KonTponbnas pabora: "3anauu c

120 .
napameTpamu

121 [ToBTOpenue, 06001IeHNE,

cucTeMaTu3aius 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,

122
cUcTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, o6o0mEeH e,
123 cucTeMaTu3alnus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpenue, o6o0mEH e,
cuctemaTtusanus 3Hanmii: "HepaBencrsa"

125 [ToBTOpenue, 06061IeHNE,
cucreMaTtu3aius 3Hanuii: "HepaBencrea"

126 [ToBTOpenue, o600mEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001eHNE,

127 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
128 cucreMmarusauus 3Hauui: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHmE, 06001IEHNE,
129 cucremarusauus 3Hauuii: "IIponsBoanas u 1
e€ npumeHeHue"
[ToBTOpEeHME, 0000IIEHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHnue"
131 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
132 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTtu3aus 3Hanuii: "OyHkiun"
133 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "Oynkuun"
134 HToroBasi KOHTpOJIbHASA paboTa 1 1
135 WroroBas koHTpoJsibHas paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, |
CHCTEMATH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

Yucna v BEIUUCICHUS

1.1

OnepupoBaTb MOHATUSAMH: PpALUOHAIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAs! U JECATUYHAs APOOb, IPOLIEHTHI

1.2

1.3

BeimonHATe  apudmMernueckue  omepanuu ¢ PalUOHAIBHBIMH |
JIEHCTBUTEIIHBIMU YUCIIAMU

BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUS, UCIIOJIB3Y: MTpaBUJld OKPYTJICHU,
ACJIaTh [IPUKUIKY U OLICHKY pE3yJibTaTa BBIYHCIICHUH

1.4

OnepupoBaTh MOHATUSMH: CTENEHb C LEJIBIM I10Ka3aTeeM, CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENIBHOTO 4YMCJIA, KOPEHb HATypaJbHOM CTEIEHH,
UCIMOJIb30BaTh MOAXOANYI0 (OpMY 3alHMCHU JAEHCTBUTEIbHBIX UYUCEN JUIS
peleHMs] IPAKTUYECKHUX 3a/1a4 U IIPEJCTaBICHUS JaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO YIJIa;
UCMONb30BaTh  3alMCh  IPOM3BOJIBHOIO  yIyla  4epe3  OoOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKINU

2.1

YpaBHEHMS 1 HEPABEHCTBA

OnepupoBaTh MOHATUSAMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO, LIEJOE,
panoHaIBHOE, HUPPALMOHAIILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE

22

BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U peluaTh
TPUTOHOMETPUYECKHE YPABHEHUS

2.3

24

BeimonHATe npeoOpa3oBaHusl LENbIX, PalMOHAIBHBIX U HMPPALMOHAIBHBIX
BBIDOKEHMM W pemaTb OCHOBHBIE THIIBI LEJIbIX, pPAalUOHAIBHBIX U
HMPPALMOHAIBHBIX YPABHEHU U HEPABEHCTB

HpI/IMeHHTB YpaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATHUYCCKUX
3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKU U peaﬂLHOﬁ KHU3HHU

2.5

MopenupoBaTh peaibHbIC CUTyalldd Ha S3bIKE alreOphl, COCTaBJISTH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJa4yM, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIN C HCIIOIH30BAHUEM arapara alnreopsl

3.1

OyHKIMU U TpaduKu
OnepupoBaTh MOHATUAMU: (QYHKIUS, CIOCOOBI 3agaHust QyHKIMH, 00JIaCTh
ONpeNeieHusT W MHOXKECTBO 3HaueHMHd (QyHKIuHM, rpaduk ¢yHKIUH,




B3aUMHO 0OpaTHbIe QYHKIUU

OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIMH, HYIH

32 (GYHKINH, TIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduku GyHKIUN A1 pEIICHUST ypaBHEHHUI
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (YHKINHU, KBaAPATHUYHOW (YHKIIUH,
CTETIeHHO! (DYHKIIMU C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBath rpaduku (QyHKUMHA [JIS HCCIENOBAHHS IPOLECCOB U
3.5 3aBHCHUMOCTEH MpH peIIeHUWH 33Jad M3 JPYruX y4eOHBIX MpPEeIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTndyeckas u
’ reoMeTpHuuecKas Iporpeccun
40 OnepupoBaTh TOHATUAMHU: OECKOHEYHO yOBbIBaIoOlash TeoMeTpUyYecKas
' nporpeccusi, cyMmMma 6eCKOHEYHO yOBbIBaIOIIEeH reOMEeTPHUUECKON MPOTrPECCHH
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOMCTBAa TMOCJIENOBATENILHOCTEH W  Mporpeccuii  ams
’ pellIeHUs PeabHBIX 3aa4 IPUKIAJHOrO XapaKkTepa
5 MHokecTBa 1 JIOTHKA
5.1 OrnepupoBaTh NOHITHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHKO-MHOXKECTBEHHBIM — ammapar JJig  ONHCaHUs
5.2 pealbHBIX MPOIIECCOB U SBJICHUH, NP PEIICHUU 3a/1a4 U3 JPYTUX YUeOHBIX
MPEeIMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpENEIIEHHWE,  TEOpEMa,  CJENICTBUE,
JI0Ka3aTelIbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 0o1ero 06pa3oBaHusA
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MNOHATHSAMH: HaTypalbHOE, LIEJI0€ YHCIO0; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENbIX YHCEN, PAa3JIOKECHUE YWCIa Ha IPOCTHIE
MHOKHUTENH JIJIs1 pelIeHUs 3a7a4
1.2 OrnepupoBaTh NOHIATHEM: CTENIEHD C PAIMOHAJIBHBIM [10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: Jorapudm vucia, AECITUYHBIE U HATypalbHbBIC
' JorapuMel
2 YpaBHEHHUS 1 HEPABEHCTBA
2.1 [IpuMmeHsITH  CBOWMCTBA CTEMEHHM [UIsI TPEeoOpa3oBaHUs BBIPAKEHUH,




ONCprUpOBaTh MOHATHUAMU: TIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC TUIIBI ITIOKA3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

22

2.3

BeimonHATe  TpeoOpa3oBaHUs  BBIPAKEHHH, COJACPKALIUX JIOTapu(MBbI;
ONIEPHPOBATH MOHATHUAMU: JIOTapU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTAPU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

HaXO,Z[I/ITB pEeIICHUA HpOCTCfII.HHX TPUTOHOMCTPUYCCKHUX HEPABCHCTB

24

OnepupoBaTh NOHIATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHHMM U €€ peEllCHUE;
UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUM AJI PEIICHUS IPAKTHYECKUX
3a1a4

2.5

2.6

Haxonuts pemeHus npocTeHuX CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX
YpaBHEHUM U HEPABEHCTB

MogenupoBaTh peajbHbIE CUTYallUM Ha S3bIKe anreOpbl, COCTABIATbH
BBIPAKCHMS, YpaBHEHMS, HEPAaBEHCTBA U CHCTEMBl 10 YCIOBUIO 3aJauH,
HCCJIEI0BATh TIOCTPOEHHbBIE MOJIEJIN C UCIIOIb30BAaHUEM allrapara ajareopbl

OyHKuMK U TpaduKu

3.1

OnepupoBaTh MOHATUSAMH: TEpHOAMYECKass (DYHKIHS, MTPOMEKYTKH
MOHOTOHHOCTH (YHKIHH, TOYKH HKCTpeMyMa (YHKIMH, HauOOJIbIIee |
HaVMEHbIIIee 3HAa4eHUs (YHKIHMHA HAa TPOMEKYTKE; UCIOJIB30BATh WX JUIA
uccrie1oBaHus (QyHKIMH, 33JaHHOU IrpaduKoM

3.2

33

34

OnepupoBaTh NOHATHUAMH: TPAPUKU MMOKA3aTEIBHOU, JOTapUPMHUUECKON H
TPUTOHOMETPHUYECKUX (PYHKIUH; W300pakaTb HMX Ha KOOPJMHATHOU
IJIOCKOCTH U MCIIOJIb30BATh JUUIS PEIICHHS YPABHEHU U HEPABEHCTB

N300paxaTh Ha KOOPAUHATHOM IIOCKOCTH I'padUKH JTUHEHHBIX ypaBHEHUN
Y UCIIOJIb30BAaTh UX JIJISl PELICHUS] CHCTEMbI TMHEHHBIX YpaBHEHUI
Ucnonp3oBate rpaduku GyHKIUNA 1T UCCIENOBAHUS TPOILIECCOB H
3aBHCHUMOCTEH U3 IPYruX y4eOHBIX TUCIUTUINH

4.1

4.2

Hauana MmaTemMaTu4yeckoro aHainza

OnepupoBaTh MOHATUSMU: HETIpepbIBHAs QYHKINSA, TPOU3BOIHAS (DYHKIINH;
UCIMOJIb30BaTh T'€OMETPUUECKUN U (DU3NYECKHI CMBICT HMPOM3BOJHOW JUIS
peleHus 3a1ad

Haxomuts  mpou3BOAHBIE  3JEMEHTAPHBIX  (QYHKIMM,  BBIYUCIATH
IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKIIUH

4.3

4.4

4.5

Hcnonp3oBaTh  NPOM3BOAHYIO Ui UCCIENOBaHUS  (QYHKIMM  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSTHh PEe3yJbTaThl HCCIEIOBAHUS K
MIOCTPOEHHUIO IPapUKOB

Hcnons30BaTh MMPOU3BOAHYIO IJId HAXOXACHUSA HAWITYyHIICTO PCHICHUA B
MNPUKIIAAHBIX, B TOM YHUCJIC CONUAJIBHO-3KOHOMUYCCKHUX, 3aadax

OHepI/IPOBaTL IIOHATHUSAMU r[epB006pa3Ha51 U HUHTCIrpall; IIOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ )51 (I)I/IBI/I‘-ICCKI/II\/'I CMBICJI UHTCI'paJia

4.6

Haxoauts nepBooOpasHbie JIeMEHTapHBIX (YHKIIHH, BHIYUCISATH HHTETpal
o popmyne HeroTona — Jleitbnuna




4.7

Pentate MPUKIIAAHBIC 3ada4u, B TOM YUCIIC COLIMAIBHO-DKOHOMHWYCCKOI0 "
(bU3NIeCKOro XapakTepa, CpeACTBAMHI MaTEeMAaTHIECKOTO aHaIn3a



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Koxa
1 Hucna v BBIYUCICHUS
Panuonanehple  uyncna.  OOBIKHOBEHHBIE M JECATUYHbIE JpOOH, IPOLIEHTHI,
11 OeCcKOHEUHbIE NTepUOANYECKHE IpoOU. Apr(pMeTHUeCKne oNepalnny ¢ palMoHaIbHbIMU
' YrcIaMy, IpeoOpa3oBaHus YUCIOBBIX BbIpaxkeHuH. [Ipumenenue npo6eil 1 npoueHToB
JUIS PEeLIeHUs IPUKJIAJHBIX 3a/1a4 U3 Pa3JInYHbIX OTpAciIel 3HaHUH U peabHON KU3HU
JeiicTBuTenpHbIC Yncia. PanoHabHbIe U HPPALMOHATBHBIC Yica. ApUPMETHIeCKHe
1.2 omepamuu ¢ JedcTBUTENBHBIMU 4YuciaMu. [lpuGnukEHHbBIE BBIUUCIEHMS, IpaBUIIa
OKpYIJICHUs, IPUKUIKA U OLIEHKA pe3yJbTaTa BEIYUCICHUH
Crenenb ¢ nenbiM nokaszaresneM. CtangapTHas popmMa 3anucu AeCTBUTEFHOTO YHCIA.
1.3 | Hcnonb3oBanue noaxonsuie (Gpopmbl 3alucu AEUCTBUTENbHBIX YUCEN Ui PEILCHUs
IIPAKTUYECKUX 3a7a4 U NPEACTaBIECHUS JAHHbIX
14 Apudmerndeckuii KOpeHb HATypaslbHOW cTemeHu. JlelicTBus ¢ apupMeTHdecKuMu
' KOPHSIMHM HaTypaJbHON CTENEHU
L5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHT'€HC YUCIIOBOTO apryMeHTa
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus
2 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX BbIpaxeHHl. OCHOBHbIE TPUTOHOMETPUUECKHE
' bopmyisl
)3 VYpaBHeHHe, KOopeHb ypaBHeHHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meroa
' WHTEPBAJIOB
2.4  Pemenue 1ensix U ApoOHO-pALMOHATBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemrenne nppanimOHaIBHBIX YPaBHEHNUI U HEPAaBEHCTB
2.6 | Pemenne TpUrOHOMETPUUYECKUX YPAaBHEHUM
57 [IpumeHeHne ypaBHEHUH U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a/1ad U 3a/1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U peasibHOM KU3HU
3 OyHKIUHU U TpapUKU
31 Oynkius, crnocodbl 3amanus ¢yHkuuu. ['padux ¢GyHkuuu. BzaumHOo oOpaTHbIE
' GyHKIUH
39 Ob6nacte ompeneneHuss M MHOXeCTBO 3HaueHWd ¢yHkuuu. Hynmu ¢dyHxnum.
' [TpomMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKINU
3.3 CrenenHas (QpyHKIMs ¢ HATypaJIbHBIM U LIEJIbIM Moka3ateneM. EE€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHS n-0il cTeneHn
14 Tpuronomerpuyeckass OKPYKHOCTb, OIpEAeTICHHE TPUTOHOMETPUYECKUX (YHKIUN
' YHCIIOBOTO apryMEHTa
4 Hayana marematnueckoro aHanusa
41 [locnenoBareabHOCTH, CIOCOOBI 3aJaHUSl  MOCIENOBATEIBHOCTEH. MOHOTOHHBIE
' I0CJIEI0BATEILHOCTH
ApudmeTrnueckass U reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaromas
4 |~ TEOMETpHYECKasd NPOrpeccHs. Cymma OeckOoHEYHO YOBIBaIOIIEH TIeOMETPUYECKON
' nporpeccur. @dopmyna CIOXKHBIX NpOUEHTOB. lcnosp30BaHuWE NPOrpeccUM Ul
pEellIeHNUs PeaJbHBIX 3a7a4 IPUKIAJHOTO XapaKkTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepauuu HajJ MHOXecTBamMu. [luarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOPETHUKO-MHOKECTBEHHOTO —ammapara [jIsi ONHCAHUS PeaIbHbIX
MIPOLIECCOB U SBJICHUM, PU PEIICHUH 3aa4 U3 IPYTUX yU4eOHBIX MIPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna v BBIYUCICHUS
1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LIETIbIX YHCe
1.2 Crenens ¢ pallMOHAIBHBIM MOKa3aresaeM. CBOKCTBA CTETICHH
1.3 Jlorapudm yucna. JlecaTuyHblie U HaTypaIbHbIE JOTapru(OMbI
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 [TpeoOpazoBaHue BbIpaXeHH, CoepKalUX JTorapu(mbl
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoepKAIUX CTEIIEHU C pAallMOHAJIbHBIM MTOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [Toka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA
r 6 CucTtembl TUHEHWHBIX YpaBHEHUN. Pelienne npukiagHabixX 3a/1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEAHBIX YpaBHEHU
2.7 CucTemMbl 1 COBOKYITHOCTH PallMOHAIBHBIX YPaBHEHUN U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUUYECKUX 3a/1a4
' W 3aJ71a4 U3 pa3IMuHbIX 00acTell HAyKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
Oynknus. [lepuonnyeckue ¢yHkuU. [IpoOMEXKYTKH MOHOTOHHOCTH (YHKITUH.
3.1 MakcumMymMbl 1 MUHUMYMBI GyHKIUU. HauOomnpiliee W HauMeEHbIEe 3HAYCHUE
(GYHKIINY Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U TpaduKu




33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
34 Hcnonb3oBanue rpadukoB GyHKIUHN 1)1 PEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM
Ucnonb3oBanue rpadukoB QyHKIMIA TSI HCCIIEAOBAHUS MMPOIIECCOB U 3aBUCUMOCTEH,
35 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaIbHOM KU3HU
4 Hauana matemaTudeckoro aHaausa
4.1 HenpepsiBable hyHKIMH. MeTO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 pu3MUECKuii CMBICI TPOU3BOIHOM
43 [TpousBogubie 3nMeMEHTApHBIX (PyHKUUNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre mNPOU3BOIHOM K HCCIEAOBaHUI0 (YHKIMA HAa MOHOTOHHOCTh H
4.4 sKcTpeMyMbl. HaxoxneHne HanOOJIbIIEro W HaMMEHbIIEro 3HaueHus (QyHKUUU Ha
OTpe3Ke
[Ipumenenne nMpou3BOIHON JUIsl HAXOXKACHUS HAWITYUILEro PEeleHUs] B MPUKIIATHBIX
4.5 3amadax, Ui ONpEeIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMysio wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HbIX
47 WuTerpain, ero reomeTpudeckuii U ¢pu3nueckuil cMbIci. Brruucienne uHTerpaia mo

dopmyne Hetorona — JleiiOnuna




MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMpoBePSIeMOr0  OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue MerogamMu J0Ka3aTenbCcTB, aNrOpUTMAMM pELIEHUs 3ajad;
yMeHue (GOopMyJIHpOBAaTH W OINEPUPOBATH MOHATHAMH: OIpEACICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; MPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MaTeMaTH4YeCKOM WHIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIE PACCYKICHUS NP PELICHUH 3aj]]ay, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUH; YMEHHE  OINEepUpPOBATh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Jid
OINUCAHMsl peabHBIX MPOLECCOB U SBJICHUN M NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYTuX y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATHIMMU:
rpad, cBs3HbIN rpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMYHBIMU CIIOCOOAMH; MCHOIb30BaTh Ipadbl npu

peUICHUHU 3a1a4

YMeHne omnepupoBaTh MOHATHUSAMU: HATypallbHOE YHCIIO, IEN0€ YHUCIIO,
CTETICHB C IIEJIBIM MTOKa3aTeJIeM, KOPEeHb HATYPAJbHOUW CTETICHH, CTCTICHD C
palroHaIbHBIM TOKAa3aTelieM, CTENEHb C JIeWCTBUTEIbHBIM MOKAa3aTeNeM,
norapuM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAalMOHAIBHOE YHCIIO, HPPANHMOHAIBHOE YHCIIO,
MHOKECTBA HATypPalbHBIX, IETbIX, PAlHUOHANBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNI 001N
JIeNnuTeNh W HauMEHbllee oOliee KpaTHOe, anroputMm EBkmuma mpu
pPEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3MIIUOHHBIMHU CHUCTEMaMHU
CUHCIICHUS; YMEHUE BBITIONHATH BBHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHHN CO CTEeNEHSIMU M Jiorapudmamu, mpeoOpa3zoBaHUs JAPOOHO-
palioHaTIbHBIX  BBIPAKEHUH; yMEHHE  ONEPUPOBATH  TOHATHUSIMU:

noCICa0BaTCIbHOCTD, apI/I(bMeTI/I‘IeCKaSI nporpeccust, reoMeTpudcCKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKYppPEHTHBIX (hOpMyJ; YMEHHE ONEepUPOBATh MOHATUAMU: KOMIUIEKCHOE
YUCIIO, CONPSKEHHBIE KOMIUIEKCHBIE UHCJA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass M ajredpanyeckas); yMeTb
NPOU3BOUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCIIOJIb30BAaHUS KOMIIJIEKCHBIX YHMCEN; ONEPUPOBATh
HNOHATUSMM:  MaTpuua 2x2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FeOMeTpI/I‘ICCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh IMOHATHSAMH: pPalMOHAJIBHBIE, HPpalMOHAJIbHbIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBAThH
HNOHSTUSIMU: TOXAECTBO, TOXKIECTBEHHOE IpPeoOpa3oBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUH U HEPABEHCTB, PAaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YpaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO Pa3IMYHBIX IHPUEMOB; pPEILATh
YpAaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETPOM; IIPUMEHSATH
YPaBHEHHUsI, HEPAaBEHCTBA, UX CHUCTEMbI JUIs PELIECHUS MaTeMaTHYECKHX

3a]a4 U 3a]1a4 U3 pa3Iu4HbIX 00JaCTe HayKu U pealbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKIMS, YETHOCTh (PYHKIIMH,
HNEPUOJIMYHOCTh (DYHKIMM, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (yHKLIMH, HauOoJblllee U HAaUMEHBIIEEe 3HAYCHMS
(GyHKLIMU Ha MPOMEXYTKE, HempepbiBHas (YHKIMs, aCUMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAS (PYHKIIMH, T€OMETPUUYECKUN U
¢u3nyeckuif  CMBICI TNPOU3BOAHOM, MepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACUMNTOTHl rpapuka (QyHKIHUH; yMEHHUE
BBIUNCIATh  NPOM3BOJHBIE  CYMMBI, INPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
GyHKLIMU; YMEHME HaXOIUTh MPOU3BOJAHBIE 3JIEMEHTApHBIX (QYHKIHIL;
YMEHHE HCIIOJIb30BaTh IPOU3BOJIHYIO JJISi HCCIIEJOBaHMS (PYHKIMA,
HaXOJUTh HauOONbIINE W HAaUMEHbIIME 3HAaueHUs (YHKIMHA; CTPOUTH
rpauKkd MHOTOUYJIEHOB C HCIOJB30BaHHWEM ammapara MaTeMaTHUYecKOIo
aHaJINW3a; MPUMEHATH MPOM3BOAHYIO ISl HAaxXOXKICHWS HAWIydLIEro
pelieHuss B MPUKIAIHBIX, B TOM YHCIIE COLHAJIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/I‘-ICCI(I/IX 3agadax; HaxXOoOduTh IIomaau 1 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCrpajga;, NpUBOAWUTL HNPHUMEPbI MATCMATHYCCKOIO MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaTbHBIX YPaBHCHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKIUA,
KOMIO3UIMS (DYHKIMHA, JMHEHHAas (QYyHKUUSA, KBaapaTW4yHas QYyHKLUS,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKuMu, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIMH, MOKa3aTeslbHAs |
jgorapupmuueckass (QyHKIHMH; YMEHUE CTPOUTh TIpapUKd H3yYEHHBIX
¢GyHKUMH,  BBINONHATH  NIpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCMOJb30BaTh Tpa(UKK U1 U3ydeHHs MPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHNH 3a7a4d W3 JAPYIHX Y4eOHBIX NPEAMETOB W 3a1ad M3 peabHOU
KHU3HHM; BbIpakaThb (OpMyJaMH 3aBHCHUMOCTH MEXAY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pEelIeHUs YypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpamMu; H300pa)kaTb Ha KOOPAWHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHU! YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemniatb TEKCTOBBIE 3aJauMd pa3HbIX THUIOB (B TOM YMCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
YCIIyT, HAJIOTH, 33/1a4d M3 00JAaCTH yIpaBJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCAMM); COCTaBJISATH BBIPAXKEHHUS, YpaBHEHMs, HEPaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4d, HUCCIEINOBATh IIOIYYCHHOE DEIIECHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3ylIbTaTOB;, YMEHHME MOJCINPOBATH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJIb30BAHMEM  ammapara  anreopsl,

MHTEPHPETUPOBATH NOTYYEHHBINA pPe3ysIbTaT

YMeHue onepupoBaTh MOHATHUAMU: CpelHee apu]MeTHuecKoe, MeIHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJEKaTh, WHTEPIPETUPOBATH
uHpOpMalKIO, IPEJCTaBICHHYIO B Ta0iMILax, Ha AMarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealbHbIX MPOLIECCOB U SBJIEHUH; MPEACTABIATh
UHGOpPMALMI0O C TOMOIIbIO TabaWIl W  JAuMarpamMM; HCCIEl0BaTh
CTaTHUCTUYECKUE JlaHHBblE, B TOM YHCJIE C NPUMEHEHHEM TIpaduyecKux
METO/IOB M AJIEKTPOHHBIX CPEJCTB; rpa)uuecKu MCCe0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMU: CIyYalHBIA ONBIT W CIy4allHOE

CO6LITI/Ie, BEPOATHOCTDH CJ'Iy‘-IH.fIHOFO CO6BITI/I}I; YMCHHUEC BbIYUCIIATH




BEPOSTHOCTh C HCIIOJIB30BAaHUEM TpaUUecKUX METOJOB; TNPHUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOIHON
BEPOSATHOCTH, Gopmyny beprymnu, komOuHaTOpHbBIE (GaKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSAMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEPOSTHOCTEH,
MaTEeMaTUYeCKOe OXXKUAAHUE, IUCIEPCUs] M CTaHAApTHOE OTKIOHCHHE
CIlyualiHOW  BENWYMHBI, (QYHKIUHA  pPACOpedeNieHHs W  IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTeIbHOTO ¥ HOPMAIBHOTO PACHpE/IeIeHH; YMEHNE
UCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIpEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHUCEN, METO/BI BEIOOPOYHBIX
UCCIIC/IOBAHMI; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCEN B TNPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX; YMEHUE
OIIEPHPOBATH TOHATUSMHU: COYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCJIO  TNEPeCTaHOBOK; OmHOM  HproTOHA;  yMeHHE  NPUMEHSTH
KOMOWHATOpHBIE (aKThl U PACCYKACHHUS U PEIIeHUs 3aad; OICHUBAThH
BEPOSITHOCTH PEaJIbHBIX COOBITHH; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYHUHA yTia, IIIOCKUN YroJj, JBYIPaHHbIN
YIoJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOIIMECS NPSAMBIE, MAPAIIIETbHOCTD U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IUIOCKOCTEM, YroJl MEXAY IMpsSMBbIMH,
Yrojl MEXAYy MpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
pacCTOSHUE OT TOYKM N0 IUIOCKOCTH, PACCTOSHUE MEXIAY MPSIMBIMHU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3ydeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTUYECKUE
MOJENN C IOMOLIBIK0 TE€OMETPUYECKUX IIOHATHH W BEIUYMH, pEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOWAAb (QUIYpPbI, 00BEM (GUTYDHI,
MHOTOTPaHHMK, MPAaBUJIbHBIM MHOTOTPaHHMK, CEYEHHE MHOIOIDAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuaa, (urypa M TMOBEPXHOCTh
BpallleHus, UMIMHIpP, KOHYyc, map, cdepa, miomans cdepsl, IIOMATL
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyCa, LWIMHIpa, O00bEM KyoOa,
IPSIMOYTOJIBHOTO ~ NapajUleNIenuneaa, MNUPaMHUAbl, NPU3MBI, LWIMHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LMJIMHAPA,

napajijiCJibHbIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTh CEYeHHUE
MHOTOTPaHHHMKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CEUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHSTH CBOMCTBA T'€OMETPHUYECKHX (DUTYp, CaMOCTOSTEIHHO
(bopMynMpoBaTH ONpeAeNeHHUs U3ydyaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPHU3HAKAX T'€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JOTOJHUTEIbHbIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH ¥ B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOMO00MS, TONOO0HBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHbIC W IMOJOOHBIC (GUTYypPBl, B TOM YHCJIEC B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYCCKHE OTHOUICHHUS TPH
pCLICHUH 3aJa4; HAXOJUTh TCOMETPUYECKHE BEIMYUHBI (IUIMHA, YTOJI,
Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIeOHBIX MPEIMETOB U
U3 pealbHOM KM3HHM, YMCHHUE BBIUUCIATH T'C€OMETPUYCCKUE BEIUYMHBI
(mHa, yrom, IUIOMIA[b, OOBEM, IUIOMIA/b TOBEPXHOCTH), HCHOJIB3YS
u3ydeHHbIE (QOPMYJIBI M METOJIbI, B TOM YHCIIC: IUIOIAJb MOBEPXHOCTH
MUPaMUIbI, TPU3MBI, KOHYyCa, HWIMHIpPA, IUIomanb cdepsl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapaiieNenunena, TUPaMUAbI, TPU3MBI, [TUIUHIPA,

KOHYCa, [l1apa; YMEHHE HaXO/IUTh OTHOLIEHHE 00bEMOB MOJIOOHBIX QUTYp
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VYmenune ONCprUpOBaAThH MOHATUAMU: MPAMOYTOJIbHAsA CHUCTEMa KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOM3BEICHUE, YIOJ MEXKIY
BCKTOpaMHu; YMCHUC HCIIOJIb30BaTh BeKTOpHBII\/JI u KOOp)IHHaTHBIfI METO/

AJI peHICHUA TCOMCTPHUICCKUX 3adav U 3a/la9 ApYTUX y‘le6HLIX npeamMEeTOB

YMeHne BeIOMpATh MOAXOASIIAN METOJT IS PEIIeHUs 3a]]a4H; TOHUMaHUe
3HAYUMOCTH MATEeMATHKU B H3yYEHUU TMPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWUM; yMEHHME pACIO3HAaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHHUE MPUBOJAUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  ymcna. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' 0OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypaJbHOW cTereHH. J[eHCTBHs ¢ apuMeTHIeCKUMU
' KOPHSIMUM HaTypaJbHON CTENEHU
14 Crenens ¢ 1enpiM rnokaszarenaeM. CTeneHb ¢ palluOHaNIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
L5 CuHyCc, KOCHMHYC M TaHI€HC YMCIOBOIO aprymeHra. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTuyHble U HaTypaJlbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudpMeTHyYecKHe onepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmuk€HHble BRIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUM
1.8 [Ipeo6pa3oBanue BbIpakeHUN
1.9 KommnekcHeie uncna
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 Hensle 1 1poGHO-paliOHaIbHBIE YPABHEHUS
2.2 HppanyonaibHble ypaBHEHUS
2.3 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHE YPaBHEHUS
2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIe U JTOrapupMHUUECKHEe HEPABEHCTBA
2.8 TpuronomeTpuueckne HEpaBeHCTBA
2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Marpuiia cucTeMbl IMHEWHBIX ypaBHEHU. OnpeeuTesib MaTPHUIIbI
3 OyHKIMH U TpaduKu




Oynkuus, cnocodbl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

> ¢ynkunu. YétHeie 1 HeuéTHBIe pyHKuMU. [lepuogmueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMH ¢yHkuuu. Hymn ¢yHKumm.
39 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYyMBl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLUMS C HaTypajlbHbIM M LENbIM IoKa3zareseM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
34 Tpuronomerpuyeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [oxa3zaTtenpHast u norapudmudeckas GyHKIIHMH, UX CBOWCTBA U TpapUKU
16 Touku paspeiBa. AcumnToTel rpadukoB ¢yakmmit. CpoiicTBa  QyHKIH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Havana maTemaTHueckoro anaimsa
4.1 [TpousBosnHas Gynkiuu. [Tpon3BoaHbIe 31eMEHTAPHBIX (QYHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HaubosblIero 1 HauMEHBIIEro 3HaueHus: QyHKIMU Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamMu. J{uarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 ['eomerpust
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHatsl 1 BEKTOPBI




YYEBHO-METO/INYECKOE OBECIIEYEHHE
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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