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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsplii Kypc «Anrebpa W Havajlla MaTEeMaTHUYECKOTO aHaIHM3a» SIBISIETCA
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro oOIero oOpa3oBaHMs,
IIOCKOJIBKY, C OJJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIbHYIO 0a3y AJis
U3YYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JpYroi CTOPOHBI, (hopMHUpYET
JIOTHYECKOe U aOCTPaKTHOE MBIIUICHUE O0yUYaIoIUXCsl Ha YPOBHE, HEOOXOIMMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U IPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaromuecs OBJAJI€BAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (pOpMyJIUpYET CBOHU
JOCTHKEHHS B MaTeMaTU4deckoi hopme.

VY4eOHbIll Kypc anreOpbsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [IJIi YCHEIIHOTO OBJAJCHUSA 3aKOHaMH (PU3UKU, XUMUH, OUOJIOTUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKH U OOILECTBEHHOW JKU3HH,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems oBianeHHe aOCTPAaKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSIMHU anreOpbl M MaTeMaTHUYECKOIO aHajlu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKA3bIBAThH
YTBEPKJIECHHS ¢ NOMOIIBIO MHIAYKLIHUN U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
00001lIeHHEe W KOHKPETH3allhI0, a0CTparupoBaHWE M aHAJIOrui, (opmMupyer
KpEaTUBHOE U KPUTHUECKOE MBILIICHHE.

B xone u3yuyenus yueOHoOro kypca «Ainrebpa m Hadajla MaTeMaTH4YE€CKOIO
aHalln3a» 00y4YaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a]ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEW pealIbHbIX CUTyalUu,
UHTEPHpPETallMd  TOJYYEHHBIX  PEHIeHWH, 3HAKOMATCA C  [pUMepaMu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAyKe U MCKYCCTBE, C
BBLAAIOLIMMUCS MaTEMaTUYECKUMH OTKPBITUSMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOLIUN
(GOpMHPOBAHHIO HAYYHOIO MHUPOBO33PEHMS, TaK M 4epe3 crneuuuky ydeOHOH
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HadajlaM MaTeMaTHYeCKOTo
aHaJIK3a JIEKUT JeATEIbHOCTHBINA TPUHIUI O0yUEHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BbIUUCIEHUD», « DyHKUIUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauvana



MaTeMaTHYeCcKoro aHammza», «MHoXecTBa U JIOTMKa». Bce ocHOBHBIE
COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHHusI Ha YpOBHE CpEIHEro oOIIero oOpa30BaHHsA, €CTECTBEHHO JIOTMOJIHSSA
JpyT Ipyra W MOCTEIICHHO HACHIIIAsSCh HOBBIMH TeMaMH W paszzienaMu. J[aHHBIHI
y4eOHBI KypC SIBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEeIuHSIET B cebe
CoJep>)KaHUE HECKOJIBKMX MaTeMaTHUYeCKUX AMCLUMIUIMH, TaKHX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUI aHaIU3, TEOpUs MHOKECTB, MaTeMaTHYeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIafeBalOT BCE Oolee
IMIMPOKUM MATEMAaTHYCCKUM aIlapaToM, Y HUX MOCJIEIOBATEIbHO (popMupyeTcs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYalluH, IPUMEHATh 3HAHUS, MOTYYCHHbIC IPU U3YYCHUH Y4eOHOTO Kypca, I
peIlIeHusI CaMOCTOSITENTFHO C(HOPMYITUPOBAHHONW MAaTEeMAaTUYECKOM 3a/aur, a 3aTeM
UHTEPIIPETUPOBATh CBOM OTBET.

CopeprkarenbHO-MEeTOAUMYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢bopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UMCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanusi. Ha ypoBHe cpeaHero oomiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yJaensercss (QOPMUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CE0sl MCIOJIb30BAHUE PA3IUYHBIX
dbopMm 3amucu YHUCiIa, yYMEHUE JenaTh MNPUKUIKY, BBIMOJHATH MNPUOIMKEHHbBIE
BBIUMCJICHHSI, OLICHUBATh YWCJIOBBIC BBIpAXXEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaloIIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXxJoM M3 3TUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M ONepaluu: JIeJIeHHE Haledo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHIE ONEpalni, a TaKkKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW Ha MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEMbIX YHUCEN U
3HaKOMCTBY C BO3MOKHOCTSMH MX TPUMEHEHHS JUIS PEIICHUS Pa3iNMYHbIX 33734
dbopMupyeTcsi TpeCTaBICHUE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH peaqbHOr0 MHUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS! U HEPABEHCTBa» pPEATU3YETCS Ha MPOTSHKCHUHM BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[IporpaMMbl MpEeayCMOTPEHO pEIIEHHE COOTBETCTBYIOMIMX 3amad. B
pe3ynpTaTe OOy4arolUecss OBJIAJEBAIOT PAa3IMYHBIMH METOJAAMU  PELICHHS
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKNX YpPAaBHEHHM, HEPABEHCTB M CHUCTEM, a TakKke 3ajad,
cofepKammx mapameTpol. [lodydeHHBIE YMEHHS IIHPOKO HCIOIB3YIOTCS MPH



UCCIIeIOBaHNHU (DYHKITUH C MOMOIIBI0 TPOWU3BOJIHON, MPU PEIICHUH TPUKIIATHBIX
3a/1a4y M 3a7a4 Ha HAXOXKJEHUE HAMOOJBINX W HAUMEHbBIINX 3HAYECHUN (HYHKIIHH.
JlanHasi comepkaTeNbHas IMHUS BKJIIOYACT B ce0s Takke (HOPMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl 1Mo  ¢opMynaM, MpeoOpa3oBaHUsl  PAIMOHAIIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKKE BBIPAKCHHI,
COJEpKaIINX CTEMEeHU U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JAIBHEWIIEE  PA3BUTHE  AITOPUTMHUYECKOTO U
a0CTpaKTHOrO MBIIUIEHUSI O0ydYaromuxcs, GOpMUPYIOTCS HABBIKH JETYKTHUBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOpMaMH,  TPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE€ PABEHCTB M HEPaBEHCTB. AureOpa
npemiaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUISl PCIICHUS MPAKTUYECKUX U
€CTECTBCHHO-HAYYHBIX 3374, HAIJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

CopnepkarenbHo-MeTOAMYeCKass JUHUA «DyHKIMM W TpaduKU» TECHO
neperyieTaeTess ¢ APYrUMU JIMHUSIMU Y4e€OHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJIOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN JJISl pelIeHus 3aja4 U3 APYruX yueOHBIX
MPEAMETOB U PEATBbHOM KU3HU TECHO CBA3AHO KaK C MATEMATUYECKUM AHAIU30M,
TaK ¥ C pPEIICHUEM ypaBHEHWI U HepaBeHCTB. IIpu »ToMm OoOJblIOE BHUMaHUE
yaensietcs (OPMUPOBAHUIO YMEHUSI BbIpakaTh (OpMYyJiaMH 3aBUCUMOCTU MEXKITY
pa3IMYHBIMM BEJIIMYMHAMU, HCCIENOBATh TOJy4YeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaepKaTeTbHON TUHUN HAIleJIeH Ha pa3BUTHE YMEHHM
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXIY BEJIUYMHAMU B
paznuuHoi ¢dopme: aHaIUTHYECKOU, rpaduueckoit u ciioBecHou. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTHIO  AJITOPUTMUYECKOTO  MBIIUICHHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havana mMaTreMaTM4ecKOro aHaln3a» IO3BOJISET
CYILIECTBEHHO PACIHIMPUTH KPYI KaK MAaTeMaTUYECKHX, TaK U MPUKIATHBIX 3aj]ad,
JIOCTYIHBIX OOYYarOIIMMCS, TaK KaK Yy HHUX TMOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpaduKy  CIOXKHBIX (PYHKIMH, OMPEAeNsITh WX HAuOOJbIIME W HaUMEHBIINE
3HAUEHUS, BBIYUCIATH MUIOMAAn (Guryp u oObEMBI Tel, HAXOAUTh CKOPOCTU U
yCKOpeHusi TmporieccoB. JlaHHasi coaepkaTeiabHas JHWHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TOCTPOCHHUS MAaTeMAaTHYECKUX MOJEJICH peadbHbIX CUTYyallui,
MO3BOJIIET HAXOAWTh HAWIydlllee pelieHne B TMPUKIAAHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/jauaX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTUYE€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO |
KPEaTUBHOTO MBIIIUICHHS, (JOPMUPOBAHUIO YMEHUN pPACIo3HABATH IMPOSBICHUS
3aKOHOB MaT€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaroniuecs y3HAIOT O



BBIJIAIONUXCS pe3yjIbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS MaTEMaTHUKH Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIBLHON MaTeMaTHUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKHE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4alolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €0 ISl BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT IpPU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIILICHUS
00y4aroIuXxcsi, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS HA OCHOBE JIOTUYECKHIX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa © Hadajga MaTEMaTHYECKOTO aHAIHM3ay
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIMPOBAHUS, KOTOpPHIE MPU3BAHbBI
Ccroco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOEHHUS MOJIENEH peatbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHYECKOTO aHallh3a, WHTEPIPETAlMd TOJYYCHHBIX pE3yNbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/iesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4eOHOTO Kypca IIMPOKO HMCIOJIb3YeTCs I PEeIIeHHs MPUKIaAHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, abcTparupoBaThes,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JlesTenbHOCT MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS MPUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTo Kypca « Anredpa u Hadasna
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).

['eomeTpus sBasieTrcs OOHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHus, Tak Kak 00ECIEeYMBaET BO3MOXKHOCTh U3YUYECHUS JUCIUTUINH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEAMETOB TYMaHUTApHOTO IMKJIA.
[Tockonpky  JorMYecKO€  MBIIUIEHHE,  (GopMUpyeMOe  TpU  H3YUYECHUHU
OOy4aroIUMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
MOCTPOCHUU LIETIOYKH JIOTHUECKUX YTBEPKACHUN MPU PEIICHUH F€OMETPUUYECKUX



3a7a4, YMEHME BBIABUIaTb H ONPOBEPrarb THUIIOTE3bl HENOCPEACTBEHHO
WCIIOJIB3YIOTCS IIPU PEIIEHUH 3a/1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyeckux 3aaay.

[lens ocBoeHust mporpaMmbl yueOHoro Kypea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTUE MHAUBUAYAIbHBIX CIOCOOHOCTEM OOyYarouuxcsi Mpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpeaMeTHON obnacTu «MareMaTtuka u
uHbpopMaTUKa»  4yepe3  OoOecleueHHWE  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIOJIb30BaHUsl OoJjiee TIyOOKMX T€OMETPUYECKUX 3HAHMM U JEeHCTBUH,
crenuUYHBIX TEOMETPUH, U HEOOXOAUMBIX JIJISl YCIEUTHOTO MpoheCCHOHATBLHOTO
o0pa30BaHuUsl, CBSI3aHHOT'O C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpropuTeTHBIMU 3aJlayaMu Kypca TE€OMETpUM Ha YIUIYOJIEHHOM YpPOBHE,
pPaCIIMPSIONINMH U YCUIUBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

paclIMpeHre NPEACTABICHUS O TEOMETPUM KAK YaCTH MUPOBOM KYJIBTYpPbI U
dbopMHUpoBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMupoBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak o
BOKHEUIIINX MATEMAaTUYECKUX MOJIEINAX, IMO3BOJSIONIMX OINUCHIBATH M HM3Yy4YaTh
pa3HbIE SBJICHUS OKPYKAOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiny
«CTtepeoMeTpus» y4eOHOT0 Kypca reOMEeTpHUU;

dbopMHupoBaHHEe  yYMEHHUS  BJaJeTh  OCHOBHBIMH  TMOHSATHUAMH O
MPOCTPAHCTBEHHBIX (UTypaX M MX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE UX NPUMEHSTh, YMEHHUS JI0KA3bIBaTh TEOPEMbl M HAXOIUTH
HECTaHJapTHHIE CIIOCOOBI pEIICHUs 3a]1a4;

dbopMHpoBaHUE YMEHHS PACIIO3HABaTh HA YEPTEkKax, MOJACISIX U B peaIbHOM
MHpPE MHOTOTPAaHHUKM M TeJIa BpAUIECHUs, KOHCTPYUPOBATH T'€OMETPUUECKHE
MOJENH;

(dbopMHpOBaHWE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE TMOHUMAHHUS POJIM AKCUOMATHKU TPHU
IIPOBEJICHUHU PACCYKICHUN;

(dbopMHpOBaHWE yYMEHUS BIAJAETh METOJAMHU JOKA3aTeNbCTB M aJIrOPUTMOB
pEILICHUsI, YMEHUSI WX NPUMEHSTh, MPOBOJUTH JOKA3aTEIbHBIC PACCYXICHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHHWE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTeNIbCTB  TIPH
000CHOBaHMY MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKHU B MIPOBEACHHUU
JIETYKTUBHBIX PACCYXKICHUI;

pa3BUTUE M COBEPIICHCTBOBAHME MHTEIJIEKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEW 00yJaronInXcsl, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUHN, KPUTUYHOCTH MBIIUIEHUS], THTEPECA K U3YUEHUIO TE€OMETPHH;

dbopmupoBanre (PyHKIIMOHATLHONW TPAMOTHOCTH, PEJIEBAHTHON TE€OMETPHH:
YMEHUsI PACMO3HABATh TMPOSBICHUS TE€OMETPUYECKUX TMOHATHH, OOBEKTOB U



3aKOHOMEPHOCTEH B peajbHBIX )KU3HCHHBIX CUTYAlUSIX W MPU U3YyYEHUU APYTUX
yu4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUS PEAbHBIX CHUTYalllil, UCCIEIOBAaHUS IOCTPOCHHBIX MOJIEIEH,
WHTEPHPETALUU MTOJTYYSCHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIBHBIMHU JIUHUSAMU y4eOHOTO Kypca «l'eomeTpusi» B
10-11 «maccax sBustoTcs: «lIpsiMble ©W  TIOCKOCTM B MPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOpAWMHATHL B
MPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM Ha YriayOJIEHHOM ypOBHE OOy4YeHHUS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEpKaTeIbHBIM JTUHUSAM y4eOHOTO Kypca, a
dbopMupoOBaHHE JIOTUYECKUX YMEHUH  pacmpeiensercs He TOJIbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 rojgam o0yuyenus. CoaepxxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE MPEAMETHBIM pe3yibTaTaMm ocBoeHusi denepanbHoi padoueit
IPOrpaMMBbl, paclpeAeNEHHBIM IO TojaM OOy4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0yYaroIIHeCs
oOpamiaiucb ~HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHM30BaTh  OBJIAJCHHE
r€OMETPUYECKUMHU MOHATUSIMHU M HABBIKAMU TOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIO/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHCTEMY T€OMETPUUYECKUX MPECTABICHUN O0YJaIOIIUXCS, PACIIUPSS U YTITyOmsis
e€, o0pa3ys NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHIO T€OMETPUH HA YTIyOIEHHOM YPOBHE IO3BOJISIET:

co3gath ycnoBus qans  guddepeHnmnanuu  00ydeHHs,  TTOCTPOCHMSI
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MpOTpaMM, OOECTIeUnuTh YriIyoJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAIOINIEH yueOHoro npeamera «MareMaTukay;

MOJITOTOBUTH OOYyYalOMIMXCA K TMPOJOKCHHIO H3yUYeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyaymied mpodeccun, obecrieurBas MPEEMCTBEHHOCTbh MEXKIY
o01uM U ipodeccuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «l'eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).

PabGouass mnporpamma yueOHOro kypca «BeposiTHOCTh U CTaTHUCTHKa»
6a3oBoro ypoBHs misi oOydaroruxcst 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepalbHOTO TOCYAAPCTBEHHOTO 00pPa30BAaTENBHOTO CTaHIAapTa CpPEIHEro
oOmero oOpa3oBaHus, C YYE€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
OPEIbABISEMBIX K MAaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIMNA POCCUHCKOTO
oOpazoBanus. Peanuzanusi mporpaMMbl 00eCTI€UMBAET OBJIAJCHHE KIIIOUEBBIMU
KOMIETEHIUSIMHA, COCTABJISIIOIIMMUA OCHOBY I CAMOPAa3BUTHUS U HEMPEPHIBHOTO



o0Opa3oBaHms, EIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO ¥ IMO3HABATEIIHHOTO
pa3BUTHUS TUYHOCTU O0YUYAIOIIUXCSL.

Y4eOnbiii Kypc «BeposiTHOCTh M CTaTHCTHKa» 0a30BOT0 YPOBHS SIBJISICTCS
MPOJOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHoBHOM mikoybl. Kypc mpennasHaueH it (OpMHpOBaHUS y OOYYarOIIUXCS
CTATUCTUYECKON KyJbTYpbl W TIOHUMAHHS POJU TEOPUM BEPOSITHOCTEH Kak
MaTEMaTHYECKOTO0 MHCTPYMEHTA JJISi M3yUYCHUS CIIYyYalHBIX COOBITHH, BEIUYUH U
npoueccoB. [lpu u3yueHunm Kypca o0OramaroTcsi MPEICTaBICHUS Y4alllUuXCs O
METOJaX UCCIEAOBAaHUA U3MEHUMBOTO MUPA, Pa3BUBACTCS IOHUMAHUE 3HAYUMOCTHU
U OOIIHOCTM MAaTEMaTUYECKUX METOJOB IMO3HAHUS KaK HEOThEeMJIEMOW 4YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHUSI.

CopnepkaHue Kypca HalpaBJICHO Ha 3aKpEIJICHUE 3HAHUU, MOTYyUYCHHBIX MPU
M3YYEHHH Kypca OCHOBHOW IIKOJIBI M HA PA3BUTHUE MPEIACTABICHHUI O CIydailHBIX
BEJIMYMHAX M B3aHUMOCBA3SX MEKJIY HUMH Ha BAXKHBIX IPUMEpAX, CHOKETHI
KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMU ILEJISIMH B CTPYKType Y4eOHOro Kypca
«BeposiITHOCTh M CTaTUCTUKA» CpeAHEN IIKOJbl HAa 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIyIONIUE OCHOBHBIE cojiepKaTeiabHble JUHUU: «CiydailHbie COOBITHUS W
BEPOSITHOCTY, «CilydaiiHble BEJIMUYUHBI U 3aKOH OOJIBIINX YUCEID».

BaxHyro d4acth Kypca 3aHMMaeT M3y4eHUE TE€OMETPUUYECKOTO U
OMHOMUATILHOIO PACHPEICIICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMU aHAJIOTaMU
— IOKa3aTeIbHBIM U HOPMAJIbHBIM PACTIPEICITICHUSIMU.

Conepxanne mmHMM «CroydallHble COOBITHSI U BEPOSITHOCTU»  CITYXKHUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEJICTABICHUNA O PACHpPENEICHUH BEPOATHOCTEH
MEX]ly 3HAUCHUSIMU CIy4alHBIX BEJIMYMH, a TaKXKe 3Ta JIMHUS HEoOXOoauMa Kak
0aza Uil HM3y4yeHHs] 3aKOHa OoJbIIMX uHcesl — (YyHAAMEHTAIBHOIO 3aKOHa,
JIEUCTBYIONIETO B TMPUPOJE U OOIIECTBE U HMMEIONIET0 MaTEeMaTUYECKYIO
dopmanuzaruio. CaMm 3aKOH OOJBIIMX YHCEN TMPEAIaraeTcs B 03HAKOMHUTEIbHON
dbopme ¢ MUHMMAaJIBLHBIM UCIIOJIb30BaHUEM MaTeMaTUUeCKOTO (hopManusma.

TeMbl, CBsiI3aHHBIE C  HENPEPHIBHBIMU  CIIyYaHBIMM  BEJIMYMHAMH,
aKIICHTUPYIOT BHUMAaHUE IIKOJBbHUKOB HAa ONHMCAHUU W H3YUYCHHM CIIy4alHbBIX
SBJICHUI C TOMOIIBbIO HENMpPephIBHBIX (PyHKIM. OCHOBHOE BHUMAaHUE YJESETCA
MOKA3aTeIbHOMY M HOPMAJIbHOMY paclpeieieHusM, MPU 3TOM MNPEArnoaraercs
O3HAaKOMUTEIbHOE W3y4YeHHWE Marepuaga 0e€3 J10Ka3aTelIbCTB MPUMEHSIEMBIX
(bakToB.

Ha wusyuenue kypca «BeposSTHOCT W CTAaTMCTHKA» Ha 0a30BOM YpOBHE
OTBOAUTCA | Yac B HENENI0 B TEUCHHE KaXIOTo roga oOydeHus, Bcero 68
y4eOHBIX YacoB.



COAEPXKXAHME OBYUYEHUASA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. [lpumeHnenue apoOedt U MPOLEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAaHUW U PEaTbHOM KU3HH.

JlelictBuTenpHble  4ucia. PanuoHanbHBIE W MPpAlMOHAIBHBIE YKCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEUCTBUTENLHOTO YHCHa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpPYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIUUCICHHI.

Crenenp ¢ uenbiM mnokaszarenemM. bunom Herootona. Hcenosb3oBaHue
noAXo el GopMbl 3aMUCH JECHCTBUTEIBHBIX YUCEIT JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. J[lecaTuuHble W HaTypaibHbIC
JorapupMsl.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHTE€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI€HC YUCJIOBOTO apryMEHTAa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHus. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EIbIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COJIEPKAIIMNX CTEIIEHN U KOPHH.

UppanmonaibHbie ypaBHEHHS. OcHoBHBIE METO/IbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbI PEIICHUSI MOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHH, COACPIKANTUX JTOTAPU(MBI.

Jlorapudmmueckue ypaBHCHHUSI. OcHOBHBIC METO/IbI pereHus
JorapuMHUYECKUX YPaBHCHHM.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHHH. PelieHne TpUroHoMETpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX YpaBHEHHMHW. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENENTUTENs sl pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHUH. PellleHWe NpUKIAIHBIX 33a/a4 C IOMOIIbIO
CUCTEMbl JIMHEWHBIX ypaBHEHHU. VcciaegoBaHue TMOCTPOEHHOM MOJENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTYyallMd C IMOMOIIBIO
YpPaBHEHUII U HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPABEHCTB K PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jad M3 pazlIMyHbIX 00JacTel HayKu M pealbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuusg, crnocoOsl 3amanus GyHKIUH. B3auMmHO o0paTHble (QYHKIHH.
Kommnosumms pynkiuit. 'paduk  yHkimu. DneMeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacThb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu pyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. [IpoMexxyTku MOHOTOHHOCTU (GYHKIMU. MakCUMyMbl U MUHHUMYMBbI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHUsI (PYHKIMU Ha TIPOMEXYTKE.

Jluneiinasi, KBaJpaTtuyHash W ApOOHO-TMHEHHAas (QYHKIMU. DIeMeHTapHOe
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CreneHHast pyHKIMS ¢ HATypaJIbHBIM U II€JIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM CTENEHH Kak (QYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKa3aTEJIEM.

[TokazaTtenbHast U jorapudmuyeckas (yHKIHUHU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTH B pEAIbHBIX MpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl ITOCIIEAOBATENbLHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYEHHBIE
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaTE€MAaTHUYECKOIO aHaJM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U TeoMeTpuUecKas Mnmporpeccuu. beckoneuHo yObiBaroas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETpUUYECKON
MIPOrpeCcCrr. JINHENHBIN U 3KCIOHEHIMATBHBINA POCT. Uncio €. @opMya CI0KHBIX
npoueHToB. Mcnons30BaHWE MPOTrpeccMy JUIsl  PELICHHs peajbHBbIX  3aaad
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UIl PELICHUS HEPABEHCTB. [IprMEHEHHE CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. OnpeneneHrue, reOMeTpUUECKUi U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTebHOU K rpa@uKy (QyHKIHH.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUU (PYHKIIH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIIEACTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUU. Touyka, TpsAMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpPECEKArOIInecs,
MapajulelIbHble M CKpeIIMBaromuecss npsmble. [Ipu3Hakum CKpemmBarOmuxcs
npsameIx. [lapamiensHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NapaJlICIbHbIC
IpsIMBbIE B IPOCTPAHCTBE, NaPAJIIEIIBHOCTD TPEX MPSAMBIX, MAPAILIEIBbHOCTD MPSIMON
U 1uiockocTu. [lapanienbHoe M LEHTpalbHOE MPOEKTUPOBAHUE, HM300pakeHUE
¢uryp. OCHOBHBIE CBOMCTBAa NapajjIeNbHOrO MpoeKTUpoBaHus. M3o0paxeHue
¢buryp B mapayjieNbHONW MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yrOJ
MEXIy NpSAMBIMH B IPOCTpaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapaliebHbIE
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEM. IIpocrenmue
POCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHANUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAJUICNIbHBIE W NEPIEHAMKYJSIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSTHUE
OT MmpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  ITUIOCKOCTEH:  NPU3HAK  IEPHNEHIMKYJSIPHOCTH  ABYX
I0cKocTer. Teopema o TpEX NepHeHIUKYIsIpax.



Yriael B MPOCTPAHCTBE: YroJl MEXAY MNPSIMOM MU IUIOCKOCTBIO, JABYTPAHHBIN
yTOJI, JUHEWHBIA YIOJI ABYTPAHHOTO yrila. TpEXIpaHHbI U MHOTOTPAHHBIE YTJIBI.
CBoiicTBa TIUJIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYTPAaHHBIX YIJIOB TPEXIPAHHOrO yria. TeopeMbl KOCHHYCOB W CHUHYCOB IS
TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipmsma: Nn-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAsi PU3MbI, OOKOBAasl U MOJHAsI OBEPXHOCTh MPU3MBI.
[Tapayenenunesn, MNpsSMOYTOJbHBIM — MApajulejieldIel W  €ro  CBOMCTBA.
Kparyaiimme myTM Ha TIOBEPXHOCTM MHOIOrpaHHMKa. Teopema Oiuepa.
[IpoctpanctBennass Tteopema I[ludaropa. Ilupamupa: nN-yronbHas mnHupamuja,
npaBuwibHas W yceu€HHass nupamuiabl. CBolicTBa pé€OGep W OOKOBBIX TI'paHel
paBUIbHOW mHMpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKH: NPAaBWIbHAS TIPHU3Ma U
IpaBWIbHAs NUpamMuAa, IMPAaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, KyO. llpencraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTal3Jp,
JOEKadIp U UKOCAdIpP.

BrluncieHre 5SIE€MEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHM U MOJHOM MMOBEPXHOCTU MPSIMOW MPU3MBL,
IUIOIIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOW IPHU3MBIL
[Inomanes OOKOBOM MMOBEPXHOCTH MW IOBEPXHOCTH NPABWIBHOW NUPaMHUIBbI,
T€opeMa O IUIOMIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJJIEMEHTBI CHUMMETPHM  IPABHIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajulieJienunesa, CUMMETPUS IPAaBUWIbHBIX IPU3M, CUMMETPHUsS IIPaBUIBHOU
MAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPABICHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUSI BEKTOPOB. CBOMCTBA YMHOXKEHHUS BEKTOPA HA YHUCIIO.
IloHATHE KOMIUIaHApHBIE BEKTOPHI. [IpU3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IIpaBmiio mapamnenenunena. Teopema O pasloKEHUM BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopauHaTel BekTopa. CBs3b MEXIAy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NpOU3BEIECHUE
BEKTOPOB.



IIpeacraBiieHHe AaHHBIX ¢ NOMOIIbIO Ta0uuum U auarpamm. Cpennee
apumernyeckoe, MeauaHa, HauOOJIbIIee M HAUMEHbLIEE 3HAYEHUs, pa3Max,
JUCIEPCUs U CTAHJAPTHOE OTKJIOHEHUE YHCIOBBIX HA0OOPOB.

CiaydaiiHble JKCIEPpUMEHTbI (ONBITHI) M CJOy4YalHbIe COOBITHA.
OnemeHTapHbie cOObITHS (UCX0/bI). BeposTHOCTE citydaiiHOTO coObITHA. Brin3ocTh
YacTOTBl M BEPOATHOCTU COOBbITHH. Ciy4yallHble ONBITHI C PaBHOBO3MOKHBIMU
JJIIEMEHTAapHBIMU  COOBITUSMU.  BeposTHOCTHM  cOOBITMHT B OmBITaX €
PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUAMM.

Onepannu Ha/\ COOBITUSIMU: IIEpECEUYCHHUE, 0o0BbEIMHEHNE,
IPOTUBONOJOXKHBIE coObITUSA. Jlumarpammbl  Oiinepa. ®dopmyna  ciiokeHus
BEPOSATHOCTEM.

YciaoBHasi BEepOATHOCTb. YMHOXEHHE BEPOATHOCTEW. [[epeBo ciaydaitHOTO
skcrepumenTa. @opmyia MoaHoM BeposiTHOCTU. HezaBucuMBbIe COOBITHS.

KomMOunaropHoe npaBuino ymHoxxenus. IlepecranoBku u ¢akropuan. Yucino
coueranuid. TpeyronsHuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbI ONBIT (MCTIBITAHKE), YCIIEX U Heyaada. HezaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX HCIIBITAHUI bepHyIum.

Cayuaiinass BeauuuHa. Pacnpenenenne BeposiTHOCTed. Jmarpamma
pacnpenenenus. Ilpumepsl pacnpeneneHuii, B TOM 4YHUCJIE, F€OMETPUYECKOE U
OMHOMHAJIBHOE.

11 KIIACC

Yuciia 1 BBIYUCICHUSA

HarypanbHbie u nenble yucna. [I[pumeHeHrne Npu3HAKOB JIETMMOCTU LEJbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HammeHnbimee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa i pemenus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uucia. AnreOpawueckass U TpUTOHOMETpUUeckas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4YHCla. ApudMeTHYECKHe OIepaluud C KOMIUIEKCHBIMU
yuciaamMu. M3o0paxeHne KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIsl PeIICHUs] PU3NUECKUX U TEOMETPUICCKUX 3a71ad.

YpaBHeHMs U HEPABEHCTBA

CucteMa ¥ COBOKYIHOCTh YpaBHEHHWW U HEpPaBEHCTB. PaBHOCHWIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTRA.



OT1Oop  KOpHEl  TPUTOHOMETPUYECKUX  ypPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHne TpuroHoMeTpu4ecKuX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHS] CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UPpaAIMOHATILHBIX, IOKA3aTENbHBIX U JTOTAPU(PMUIECKIX YPAaBHEHUH.

YpaBHEHNUs, HEPAaBEHCTBA U CUCTEMBI C IapaMeTPaMU.

[IpumeHeHne  ypaBHEHUH, CHUCTEM W  HEPaBEHCTB K  PEIICHUIO
MaTEMaTUYECKUX 3aJad U 3a/Jad U3 pazIU4HbIX OO0JacTell HayKu U peanbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKH

I'padux xommosuruu Gyukuuil. ['eomerpuueckue o00pas3bl ypaBHEHUU H
HEPaBEHCTB Ha KOOPAWHATHOM ITUIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padprueckre MeTonbl pelleHUs YpaBHEHW M HepaBeHCTB. | 'paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (GyHKIMHA JUIs HCCIENOBAaHUS IPOLECCOB U
3aBHCHUMOCTEM, KOTOpBhIE€ BO3HUKAIOT IMpPHU PEIICHUU 337ad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[TpumeHeHre MpOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokaeHue  HamOoONbLIEro M HAaUMMEHbBLIEro  3Ha4Y€HUH
HEMPEPhIBHON (YHKIIMU HA OTPE3KE.

[IpumMeHeHne NpPOU3BOJHOM IS HAXOXKICHHUS HAWIy4ylIero peleHus B
NPUKIAIHBIX 3a/Jadax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNHrerpan. I'eomeTpuueckuit CMBICII MHTErpasa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleonua.

[TpumeHeHrne WHTErpajna s HAXOXKIACHHUS IUIOMIAAEeH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUICCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEHUN. MartemaTuueckoe
MOJICJIMPOBAHUE pEANbHBIX IMPOLECCOB C TOMOLIbI0  AuddepeHInaIbHbIX
YPaBHCHUM.

Tesia Bpamenus



[ToHaTus: UUIMHAPUYECKAs] TOBEPXHOCTh, KOHUYECKAs I[MOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOOpasylomue moBepxHocTed. Tema BpamieHus:
IUJMH]pP, KOHYC, YCEUE€HHBIM KOHYyC, cdepa, map. BzaumHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTesbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpalleHusi Ha TIocKocTU. Pa3BépTka nunuuapa U koHyca. Cummerpusi chepsl U
niapa.

O6béM. OcHoBHBIE cBoiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJILHOTO Tapajuienenunena M ciaeactBuss u3z He€. OO0bEM mpsMoil u
HAKJIIOHHOW MpU3MBI, IWIMHJIpA, TUpaMuabl U KoHyca. O0BEM mIapa U MIapoBOro
CErMEHTA.

KoMmOunanuu Ten BpamieHUs W MHOTOTpaHHHMKOB. [Ipu3ma, BhucaHHas B
IMWINHAP, OMHMCAaHHAas OKojio ImHapa. llepeceuenune cdepsl U 1mapa ¢
mwiockocThio. Kacanue miapa u cdepsl miockocThio. [loHSTHE MHOrorpaHHUKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpaIlCHUS.

[Inomaas MOBEPXHOCTH IUIUHJIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[Togobue B mpoctpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH MMOBEPXHOCTEH
nofaoOHbIX ¢uryp. IlpeoOpazoBanue momoOus, romoretus. PemieHue 3amad Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAHHUKOB U TEJI BPAIlCHUS: CEUCHUS LIMJIMHIPA
(mapayuienbHO M TMEPHEHAUKYISIPHO OCH), CEYEeHHUs KOoHyca (mapajuieibHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIINHY), CEUEHUS 111apa, METObl TOCTPOCHUS
CEUYEHUI: METOJ CIIEI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEpEeHOCca
CEKYIIEH TIIOCKOCTH.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaumy HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHUE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel Bektopa. Paznoxkenue Bekropa
no Oazucy. KoopauHaTHO-BEKTOPHBIM METOJ MpPHU PEUICHUH TeOMETPUUYECKHUX
3azay.

J/{BMKEHUSsI B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. [[BWKeHUS W paBEHCTBO (uUTyp.
OOmme cBoiicTBa JBMOKCHUH. BuHIbl JBWKCHUMN: TapauUICIbHBIM IEPEHOC,
[EHTpaJbHasl CUMMETpPHs, 3€pKajbHas CHUMMETpPHS, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

YucioBble XAPAKTEPUCTHKHM CJIAYYAHHBIX BeJMYMH: MaTEMaTUYECKOE
OXKHMJIaHWE, JUCIEepCUs M CTaHAApTHOE OTKJIOHeHHue. Ilpumepsl mpuUMeHEHUs
MaTeMaTUYECKOT0 OXKHUJAHUsI, B TOM YHUCJIE B 3ajadax M3 MOBCEIHEBHOM >KU3HHU.
MaremaTnyeckoe 0KMIaHME OuHapHO cJIy4aiiHoi BEJIUYHMHBI.



MareMatndyeckoe OXHAAHUE CYMMBbI CIIyYalHBIX BEJIMYMH. MaremaTtudeckoe
OKHMJIAaHUE U JUCTIEPCUSI T€OMETPHUUECKOT0 1 OMHOMHAIBLHOTO pacipeieeHUH.
3akoH OO0JBIIMX 4YMCeJ M €ro pojb B HayKe, IpUPOJe U OOIIECTRBE.
Br100opouHbIif METO/T MCCIEAOBAHUM.
IIpumepsbl HenpepbIBHBIX CJOAYYAHMHBIX BeJIM4YUH. [loHATHME O IUIOTHOCTH
pacripefiesieHus. 3ajiaun, NpUBOASIINE K HOpMaJbHOMY pactpenenenuto. [Toustue
O HOPMAaJIbHOM PAaCIpPEACICHNH.

[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATbI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH,
IpoLeIyp TpaKJaHCKOro oOmecTBa (BbIOOPHI, OMPOCHI W APYroe), yMEHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMY 1 HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTH, YBOKCHHUS K
MPOIIIOMY M HACTOSIIEMY POCCHIICKOW MAaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX LEHHOCTEW POCCUHCKOro Hapoaa, cOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWYHUBOTO OYAYIIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIIOYAas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIHUTAHHUS:



chOPMHUPOBAHHOCTh yMEHUS TPUMEHATH MaTeMaTHYeCKUEe 3HAHUS B
WHTEpecax 3I0POBOTO M 0€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/IOPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuvecKass aKTUBHOCTh), (U3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TPyZA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPydy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUS, HHTEpEC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccur W Ppeanu3oBbIBATb COOCTBEHHBIC >KHU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYAaCTHUIO B PEIICHUU MTPAKTHUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJI0TU4eCKOIr0 BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYpbl, TOHUMAHHUE BIUSHUSA
COLMAIBHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOM
Cpeibl, OCO3HaHUE II100AIbHOTO XapaKTepa YKOJIOTUYECKUX MPo0OsieM, OpUeHTAIUs
HAa TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajad B 00JacTu
OKpY’)KAIOUIEH Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HMX BO3MOXHBIX
MOCIICICTBUI [T OKPYIKAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE
MaTeMaTU4YeCKOW HayKu Kak cdepbl UYeTOBEYECKON JeSTEIBHOCTH, JTamoB €
Pa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM Kak CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIISAITh MPOEKTHYKD U UCCIEIOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYyMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue aeicTBHuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MATEMATHYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS TIOHATH, YCTAHABIMBAThH CYIECTBCHHBIN MPU3HAK KiIacCU(UKaIUH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;

BOCIIpUHUMATh,  GOPMYJIUpPOBaTH U  MPeoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;



BBISIBIIITH MAaTEMATUIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSAX, MpejaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUN;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAIOTUH;

POBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(IpsiMBIC W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXIACHUS U BHIBOJIbI;

BBIOMpaTh Crmoco0 penieHus ydeOHOW 3amayd  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEILCHHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarebckme JeiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCH,  (GUKCUpYIOUIUME  MPOTUBOpEUHE,  MpoOsIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO TO3HIINIO, MHEHUE;

MPOBOJUTH CAMOCTOSITEIHHO CIUTAHUPOBAHHBINA AKCIIEPUMEHT, UCCIICIOBAHHIE
[0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTUYeCKOTro 00bEKTa, SIBICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCICAOBAaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHU;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JASUINTHEI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIPOC U JJISI pEIICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHGOPMAIMIO PaA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYPHPOBAaTh MH(POPMAILIUIO, TPEJACTABIATh €€ B pa3IMYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHdopMaIuu 1o CaMOCTOSATEIILHO
c(hOPMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YueOHbIEe 1eiCTBUSA
O0menue:
BOCHpI/IHI/IMaTB J51 (bOpMYJII/IpOBaTB Cy)K)IGHI/ISI B COOTBCTCTBHUHU C YCJ'IOBI/ISIMI/I u
HeasIMU OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B



YCTHBIX M NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy PELICHHUS 3aJauH,
KOMMEHTUPOBATH MIOJIYYCHHBIN PE3YJIbTAT;

B X0/ie 00CYXXJIEHUS 33/7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIa€MOUN TEMBI,
npoOJiemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha TIOMCK
pELIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXICHHUSIMHU APYTUX YYACTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WINNA, B KOPPEKTHOU (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YIBTATHl PELICHUS 33/1a4d, SKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEHN ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS

Camoopranuzamnus:

COCTABJISITH ILJIaH, AJITOPUTM PEIIECHUA 3a/1ayy, BIOMpaTh CIOCOO PELICHUS C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATH
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C Y4ETOM HOBOW MH(OpMaLUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJaJE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPILAEMBIX JIEUCTBUI U MBICIHUTENIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIAJECTh
croco0aMu CaMONPOBEPKH, CAMOKOHTPOJS Mpolecca M pe3yjibTaTa pelIeHUs
MaTeMaTU4YeCKOH 3a/1a4H;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, JAHHbIX,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHE PE3YyJIbTaTa LUEIN U YCIOBUSAM, OOBACHITH NPUUUHBI
JOCTUKEHUSI WJIM HEAOCTUKEHUSI pPe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, MNPUHUMATh I€b COBMECTHOMU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCS, OOCYXIaTh TMPOIECC W Pe3ysbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (0OCyxkAeHUS, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBD» W  HMHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
YYaCTHUKaMHU B3aUMOJIEUCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI



K xonmy obOydenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
IpeIMETHbIE Pe3yJIbTaThl IO OTIEIBHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTUYECKOIO aHAJIU3ay:

Yuciia 1 BBIYMCICHNASA:

CBOOOJHO OIEPUPOBATH MOHATHIAMU: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOYKECTBA
paLMOHAIBHBIX U IEUCTBUTENIBHBIX YHCEI, MOLYJIb JEHCTBUTEIBLHOTO YHUCIIA;

OPUMEHATHh JpOOM W MPOLEHTHl [Js pPEIICHUs MPUKIAJHBIX 33434 U3
Pa3JINYHBIX OTpACIEH 3HAHUU U PEATIbHOM KU3HU;

IPUMEHSATH NMPUOIMKEHHBIE BBIUMCIEHUS, TPABUJIA OKPYTJIEHUS, IPUKHUJIKY U
OLICHKY pe3yJbTaTa BBIYHCIICHUN;

CBOOOIHO ONEpUPOBATHh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITI0JIB30BaTh MOAXOAUIYI0 (DOPMY 3allUCH AEUCTBUTENBHBIX YUCEN JJIs1 pELICHUS
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApUPMETHUECKUN KOPEHb HATypaIbHOU
CTEIICHU;

CcBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO OINEpPUPOBATH MOHATUAMM: JIOTapu(PM YHCIA, AECATHYHBIE H
HaTypaJbHbIE JIOTAPUDMBIL;

cBOOOIHO ONEPUPOBATh MOHATUSMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATHUSMHU: TOXKJECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIEC YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

OPUMEHATh Pa3jU4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB I PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOH,
MHOTOYJIEH ¢ IedbIMH KOo3(p(dULMEeHTaMH, KOPHHM MHOTO4YJ€Ha, MPUMEHSThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKoOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CcBOOOJIHO OMNEpUPOBATHh TMOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHMI,
MaTpula, ONpPEAEIUTENh MaTpulbl 2 X 2 MU €ro TI'E€OMETPUYECKHA CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpEAENHTeNss 2 X 2 g BBIYMCIECHHUS €r0 3Ha4yeHus,
OPUMEHATh ONPENEIUTENId JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX ypaBHEHUH,
MOJIEJIUPOBATh PeaJbHbIE CUTYallUd C TOMOUIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,



UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIHU C MOMOIIBI0 MATpUI[ U OINpPEACIIUTENECH,
WHTEPIPETUPOBATH TIOJTYUCHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEUCTBHM C KOPHAMHM [UIsl I[peoOpa3OBaHMS
BBIPAKCHUM,

BBITIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHUH, COJIEPIKAILIUX CTEIIEHH C
parroHaIbHBIM TTOKa3aTeNIeM;

UCIIOJIb30BATh CBOICTBa JorapudmoB IS npeobpa3oBaHus
Jorapu(pMUYECKUX BbIPAKECHHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: HUPPAIMOHAIIBHBIC, MMOKa3aTeJbHbIC U
jgorapuMUUYECKUE YpaBHEHHUS, HAXOIUTh UX PEIICHUS C TOMOIIbIO PABHOCHIIbHBIX
MEPEXO0/I0B WM OCYILECTBIISIS MPOBEPKY KOPHEI;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHUEe (HOPMYIIBI JIJIsl TPeoOpa30OBaHUS
TPUTOHOMETPUUECKUX BBIPAKCHHUI;

CcBOOOIHO ONEpUpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HeoOXoammble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPHUCCKNX YPaBHEHUM;

MOJICTTMPOBATh peallbHble CHUTyalldd Ha S3bIKE ainreOpbl, COCTaBIAThH
BBIDOKEHUSI, ypaBHEHHS, HEPAaBEHCTBA IO YCIOBUIO 3a/a4yd, MCCIE0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIb30BAHUEM alapara ajireophl.

DOyHkuuu U rpapuku:

CBOOOJHO OINEpPUPOBATh MOHATUAMU: (DYHKIIMS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO OOpaTHble (PYHKIUU, KOMIO3ulusa GyHKIMA, Tpaduk GyHKIUH,
BBITIOJTHSTD 3JIEMEHTApHBIC MPeoOpa3zoBaHus TpapuKoOB (yHKIIHIA;

CBOOO/IHO OIEpUPOBATh MOHATUSAMU: 00JacCThb ONPEETICHUS U MHOKECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEpUpPOBaTh TMOHATHUSAMU: YETHBIC W HEYETHBIE (DYHKITHH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUUA, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee W HauUMEHbIee 3HaYeHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypaldbHBIM U
HENBIM TOKa3zareiaeM, rpapuK CTENeHHOW (QYHKIMH C HATYpPaJIbHBIM W LEJIbIM
nokasaresieM, rpaduk KOpHsS N-OW CTEeNeHW Kak (QYHKIUH OOpaTHOM CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM;

ONEepPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U IPOOHO-JTMHEWHas
(GYHKITUH, BBITIONHSATH JIEMEHTAPHOE HCCIICIOBAHUE U IOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: TOKa3aTeNbHAs W JorapupMuyeckas
GyHKIIUKA, UX CBOWCTBA U TpaduKH, HUCIOJIH30BaTh WX TpaQUKUA IS PEIICHUS
YPaBHEHUH;



CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: TPUTOHOMETPUYECKAS OKPYXKHOCTD,
OTIpEJICICHIE TPUTOHOMETPUYECKUX (PYHKITUN YUCIOBOTO apTyMEHTA;

UCIIOJIB30BaTh rpaduku (QYHKIOWA IS UCCICNOBAHMUS IPOIECCOB U
3aBUCUMOCTEH MpH pEIICHUH 3aJlady U3 JPYrHuX y4eOHBIX MPEIMETOB U peaibHON
YKU3HH, BBIpaXXaTh (POPMYJIAMH 3aBUCUMOCTU MEXKIy BEIMYNHAMU;

Hauana MaTeMaT4ecKOro aHajamu3sa:

CBOOOJHO OMEPHUPOBATH TOHATHAMU: apupMeTHdecKas M TeoMeTpHUecKas
nporpeccusi, 06CKOHEYHO yObIBaIOasi TeOMETpUYEcKasl IPOrpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATBLHBIN POCT, (hopMyIa CIIOKHBIX MPOILIEHTOB, UMETh MPECTaBICHUE
O KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM ISl PEIIEHUS PEabHBIX 3aJad MPUKIAJTHOTO
xXapakrepa;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: MTOCJIEI0BATEILHOCTD, CIIOCOOBI 3aJaHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEA0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHUS MaTeMaTHYECKOro aHaju3a KaK aHaiu3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OIEpUPOBATh TMOHSATUAMH: HENPEPhIBHbIC (PYHKIIUHU, TOYKH
paspeiBa rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka QyHKIINY;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIWS, HEMpEpbIBHAs HAa OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (PYHKIIUN JIJIsl pEIICHUs 3a/1a4;

CBOOOJIHO OIEpUPOBATHh TMOHATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BE/ICHHS, YACTHOTO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIB30BaTh TEOMETPUUECKUA W (UBUYECKUM CMBICT TPOU3BOJHON IS
pelieHus 3aad.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO ~ ONEPUPOBATH  TMOHATUSIMHU:  MHOXXECTBO,  ONEpalu  Haj
MHOECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIHN amnmapart sl OMMCaHus peabHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yUeOHBIX MPEAMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OIpPEACIICHUE, TEeOpeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOTO OOBEKTA, T0KA3aTEIHCTBO, PABHOCHIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy ob6yuenuss B 11 kJjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIIHNE
MPEAMETHBIC PE3yJIbTaThl IO OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYeCKOro aHaTN3ay:

Yucaa v BBIYUCTCHUSA:



cBOOOJAHO OMEpUpOBaTh TMOHATHUAMM: HATypaJbHOE M LIEJI0€ YHUCIIO,
MHOKECTBA HATYPaJIbHBIX M LEJIBIX YUCEN, UCIOIb30BaTh NPU3HAKU JIEIMMOCTU
uensix yncen, HOJ[ u HOK nHatypanbHbIX 4ncen s pelieHus 3a1a4, IPUMEHATh
anroput™ EBknnna;

CBOOOIHO ONEpUpOBaTh IOHATHEM OCTAaTKa [0 MOAYJIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX CUNCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEJl, NMPEACTABIATh KOMIUIEKCHBIE 4YKCIa B alre0pandyeckoil u
TPUTOHOMETPUUECKON (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEepali ¢ HUMHU U
n300paxkaTb Ha KOOPAUHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPaBeHCTBA:

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HPPALMOHAIIBHBIE, MOKa3aTEJbHbIE U
jJorapu(pMUUECKUe HEpPaBEHCTBA, HAXOAUTb UX PEUIEHUS C  I[OMOIIbIO
PaBHOCWIBHBIX IIEPEX0/I0B;

OCYUIECTBJISATH OTOOpP KOpPHEH TPU pELIIEHHH TPUTOHOMETPUYECKOTrO
YPaBHEHUS;

CBOOOJHO OINEpUPOBATh IMOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh HEoOXOoAuMble (OpMyJbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUN U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAaLlMOHAJIBHBIX, UPPALMOHAIbHBIX, [IOKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

perarb palOHAIIbHBIE, MppanoOHajbHbIE, II0OKa3aTeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHHS U  HEPaBEHCTBA,
CoZieprKalllie MOYJIM U TapaMeTphl;

OPUMEHATH TpaduyecKue METOIbl JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TaKXKe 3a/1a4 ¢ apaMeTpaMy;

MOJICJIUPOBATh peajbHblE CUTyallMd Ha fA3bIKE airedpbl, COCTaBIATh
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIOBHIO 3aJayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHUEM alllapara ajiredpsl,
UHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTar.

DyHKIUM U TPAPUKHU:

CTpOUTh TpadUKH KOMMO3UIMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TIEOMETPUYECKHEe 00pa3bl ypaBHEHHMM U  HEPaBeHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJIHO  OINEpPUpPOBaTh MOHATUSAMHU: TpadUKH TPUTOHOMETPHUUECKHUX

yHKUMH;



OPUMEHSTh (YHKIMH A7 MOJACTUPOBAHUS M HCCIEIOBAaHUS peabHBIX
IIPOLIECCOB.

Havana maTeMaTH4YeCKOro aHAJIN3a:

UCII0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIEOBaHUSI (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HAXOAWTh HanOoJblllee U HAaMMEHbIIIee 3HaAUCHUSI (PYHKIIMHM HENPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-3KOHOMHYECKHX, 3aJadax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHs TIpoliecca, 3aJlaHHOro (popmynol wiu
rpaduxom;

CBOOOJHO ONEpPUPOBATh MOHATHSAMH: IEPBOOOpa3Hasi, ONpPeNeIEHHbIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HbIE AIIEMEHTApHbIX (YHKUMH M BBIYUCIATH
uHTerpai no gopmyne Hetorona-Jleionuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOLIBIO HHTETPaa;

MMETh IPEACTABICHHE O MATEMATHYECKOM MOJEIHPOBAHMM Ha IPUMEPE
cocTaBJIeHUs TU(PPepeHIINaNIbHBIX YPAaBHEHUN;

pelaTh NMPUKIAAHBIE 33a4M, B TOM YHUCIE COLMAJIBHO-3KOHOMUYECKOTO H
($u3NYECKOT0 XapaKkTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.

IHJTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOr0  OOIIecTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpakKIaHCKOTo oOmecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAYCHHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBOKEHUS K
MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOUICHHE K
JIOCTUKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MaTeMaTHYECKOM IIKOJIbI,
WCIIOJB30BAaHUE OTUX JOCTHKEHWNW B JAPYrHX HayKax, TEXHOJIOrusAX, cdepax
SKOHOMHUKH;



3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chopMHUpPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHHS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAYKHM U JACSITENbHOCTHIO YYEHOrOo, OCO3HAHHE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYyIIEro;

4) 3cTeTHYeCKOE BOCIIUTAHNE!

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUM, pacCyKIeHHI, BOCIPUUMYHUBOCTD
K MaTeMaTHYECKUM acrleKTaM pa3IuYHbIX BUIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh YMEHHS TPUMEHATh MAaTEMAaTHYECKWE 3HAHUSA B
MHTEpecax 3/10pOBOT0O U 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTJIbIXa, peryisipHas (u3nUecKasi akTUBHOCTbH), (PU3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TpyaoBoe BocniuTaHUE:

TOTOBHOCTh K TpYydy, OCO3HAaHUE LIEHHOCTU TPYAOJIIOOUs, HHTEpeC K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieil mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKMU3HECHHBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMYy  OOpa3oBaHHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUU MPAKTHUYECKUX 33/1a4 MaTEeMaTUYECKOW HAMPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

c(hOpMUPOBAHHOCTh  AKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB Ha COCTOSIHUE MPUPOJHOM U COLMATIBHON
Cpellbl, OCO3HAHHE TJIOOATILHOTO XapaKkTepa dKOJOTUYECKUX MPOOIeM, OpUCHTAIIHS
HAa TIPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM [JIs pelieHus 3amad B 00yacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUM JJIsl OKPY KalOLIEH Cpeibl;

8) HeHHOCTH HAYYHOT'O O3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, [MOHWMAaHUE
MaTEMaTUYeCKOM HayKd Kak cgepbl YeIOBEUYECKOW AESITeNIbHOCTH, ATAarloB €€
pa3BUTHUSI W 3HAYMMOCTH JUIsl DPa3BUTHS LMBWIM3AIMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYECKOW KYJIbTypOW KakK CpEICTBOM MO3HAHHUS MHPA,
TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYID M HCCIEIOBATENIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI



IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWH MEXAY TOHATHIMH, (HOpPMYyIUpPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHM S, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJACHUSAX W YTBEPXKIACHUSX, MpEaratb KPUTCPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JienaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIhCTBA MATEMATHUCCKUX yYTBEPKICHUN
(TIpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBIBOJIBL;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUM C  y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3zoBble ucciaeaoBare/ibCKue JeiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIIENOBATEIbCKUM WHCTPYMEHT TMO3HAHUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUHE,  MpodIiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3Y, apTyMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHCE,

MPOBOJIUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTENH MaTEMaTHYECKOTO 0OBEKTa, SBJICHMUS, TIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHU, SIBJICHUSIMH, TIPOIECCAMU;

CaMOCTOSITENIbHO (HOPMYIHpPOBaTh 00OOIIEHUSI M BBIBOJABI MO PE3yjbTaTaM
MPOBENEHHOTO  HAONMIONECHMS, HCCIECIOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAe(UIINTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAMUMBIX JJII OTBETa HA
BOIIPOC U JJIsI pEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHOOPMAITUIO PA3IMYHBIX BHUIOB W
dbopm npeacTaBiIeHuUS;



CTPYKTYpUpPOBaTh MH(GOPMALINIO, MPEACTaBIATh €€ B pa3iHuHbIX (opMmax,
WLTIOCTPUPOBATH rpapUuecKH;

OLIEHUBATh HaIEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEJIbHO
cOpPMYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE YueOHbIe 1eiiCTBHA

OO0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHUS B COOTBETCTBUU C YCIIOBUSIMHU U
HeNsIMU  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIPaXaTh CBOK TOYKY 3pEHUS B
YCTHBIX M IHACBMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTUPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXJIeHUs 3a7aBaThb BOIPOCHI IO CYLIECTBY 00CYX/1aeMOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEelIeHns, COIOCTABIATh CBOU CYXACHUSA C CYXIACHUAMHU APYTMX YYaCTHHKOB
nuanora, oOHapyKMBaTh Pa3jM4Me€ M CXOACTBO MO3ULMUK, B KOPPEKTHOU (opme
(bOopMyIMpPOBaTH PA3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4i, DKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPATh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajad
NPE3EHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE HeiiCTBUS

Camoopranusamnus:

COCTaBJISATH IJIaH, AJITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH
1 KOPPEKTHPOBATH BAPHUAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI NHTE/JIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHUS
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAAECTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJISL TpoIlecca U pe3ysibTaTa pEIIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MIPU PEIICHUU 3a]1a4H,
BHOCUTH KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HaHHBIX,
HaMJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI VI HEIOCTUKEHUST PE3YJIbTATOB JIEATEIILHOCTH, HAXOUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEJIbHOCTD:

MOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUYaJIbHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATH II€JIb COBMECTHOU
NeSATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOM pabOThI, pacrpeicisiTh



BUIbl paboT, OOTrOBapHBaThCs, OOCYXKIaTh NPOLECC U pe3yabTaT padoTHl,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acTBOBaTh B TPYIIOBBIX GopMax paboTsl (0O0CyxkaeHHs, 0OOMEH MHEHU,
«MO3TOBBI€ IITYPMBD» M HHBIE), BBINOJHATH CBOIO 4YacTb paboOTBl U
KOOPJWHUPOBATh CBOU JEHCTBHS C JAPYIMMH YJ€HAMH KOMAaHJbI, OLEHHUBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEAMETHBIE PE3YJ/IBTATDBI

K kxonity 10 kiaacca oOyJaromuiicss HayquTCs:

e CBOOOZIHO ONEpUPOBaTh OCHOBHBIMU TOHSTHSMHU CTEPEOMETPUH IPHU
pEIIeHNH 3374 U TIPOBEJCHIH MaTeMaTHIECKUX PAcCyKICHUM;

o IPUMEHATh AKCHOMBI CTEPEOMETPHH W CIEJACTBUS U3 HUX MPH PEHICHUU
T€OMETPUYECKHX 3a]1a4;

e KJIacCCU(ULUPOBATh B3aUMHOE PACIOJIOKEHUE MPSIMBIX B IMPOCTPAHCTBE,
IUIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

¢ CBOOOJTHO  ONEpPHPOBaTh MOHATHUAMH, CBS3aHHBIMA C yIriIaMd B
MPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXKIY NPIMOU HU
IJIOCKOCTBIO;

 CBOOOJTHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

¢ CBOOOJJHO pacrno3HaBaTb OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (IIpHU3Ma,
nupamua, NpsMOYyroJibHbINA Napaienaenunes, Kyo);

e KJTacCHU(UIIMPOBATh ~ MHOTOTPAHHHMKH,  BbIOMpass ~ OCHOBaHHS  JUIA
KJIacCU(UKaIINH,

¢ CBOOOJHO  ONEpUpOBaTh  MOHSATHSIMHU, CBSI3aHHBIMM C  CEUYECHHEM
MHOTOTPaHHHUKOB TIOCKOCTHIO;

¢ BBITIOJTHATH MApaJUIeTbHOE, IIEHTPAIbHOE U OPTOTOHALHOE MMPOCKTUPOBAHHUE
(Guryp Ha IIOCKOCTb, BBINOJIHATD U300paKeHUs PUTYpP Ha MIIOCKOCTH;

e CTPOUTh CEYEHHUSI MHOTOTPAHHUKOB pPAa3IMYHBIMM METOJIaMH, BBIMOIHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIIATH IJIOMIAHN TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, TUPAMHIA),
reOMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

e CBOOOJTHO OINEPUPOBATH MOHATUSMHU: CUMMETPHsS B MPOCTPAHCTBE, LIEHTD,
OCb M IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETpPUHU
durypsr;

¢ CBOOOJTHO OMEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

* BBITIOJIHATH ACMCTBUS HAJl BEKTOPAMU;



epelIaTh 3aJaYM Ha JI0KA3aTEJIbCTBO MATEMAaTHYECKUX OTHOLIEHUH U
HAaXOXKJEHUE TEOMETPUUYCCKUX BEIUYMH, TMPUMEHSST W3BECTHBIC METO/IbI
IpU PEIICHNH MaTeMaTHYeCKHUX 3aJau MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

e IPUMEHSTH MPOCTEUIIME MPOrPaMMHBIE CpPEJACTBA M  AJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUYECKUX 3a/1ay;

e U3BJICKaTh, MPEOOPa3OBBIBATh M HHTEPIPETUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeACTaBICHHYIO0 Ha
yepTexkax U puCyHKax;

e IPUMEHSTH  MOJY4YEHHbIE 3HAHWA Ha TMpaKTUKe: CpaBHUBATh U
aHAM3UPOBATh PEALHBIC CUTYaIlMH, MPUMCHATh M3yYCHHBIC MOHATHS B
npolecce TMOWCKAa pEeUIeHHs] MaTeMaTH4ecKH chopMmynnpoBaHHON
npoOIeMbl, MOJAEIUPOBATh peajbHbIE CUTyallUd Ha S3bIKE T€OMETPHH,
UCCJIEN0BATh ITOCTPOEHHBIE MOJEIHN C MCIOJIB30BAHUEM I'€OMETPUUYECKUX
NOHATUH M TEOpeM, ammapara ajreOpbl, pelarb NPaKTUYECKUE 3aJauH,
CBSI3aHHBIE C HAXOXKJIEHUEM F€OMETPUUYECKUX BEIUUMH;

e UMETh IMPEACTABICHUS 00 OCHOBHBIX JTamax pa3BUTHUS TE€OMETPUU Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.

K koniy 11 kiacca oO0yyaromuics HayquTCst:

¢ CBOOOZHO OINEpUPOBaTh MOHATHUSIMH, CBSI3aHHBIMU C UWIMHAPUYECKOH,
KOHMYECKOW U CepuyecKol TMOBEPXHOCTIMHU, OOBSICHATH CIIOCOOBI
MOJTyYCHUS;

e OTIEPUPOBATH MOHATUSIMH, CBS3AaHHBIMH C TEJAMU BpAIICHUS: HUITUHIPOM,
KOHYCOM, c(hepoit u mapowm;

e pacIio3HaBaTh TeJa BpallleHus (LUIUHAP, KOHYC, cdepa U map) U 0ObSICHITh
CIIOCOOBI MOTYYEHUS TEN BPALLECHUS;

e KJIacCU(ULIMPOBATH B3aUMHOE PACIIONOKEHHE CHEephl U TIOCKOCTH;

 BBIUYUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAaHHUKOB U TEN BpalleHUs,
O0OBEMBI U IUIOMIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHMS,
T€OMETPUYECKHX TEN C TPUMEHEHUEM (HOpMYJT;

e CBOOOZHO OINEpPUPOBATh MOHATUSAMH, CBA3AHHBIMH C KOMOHWHAIMSMHU Tell
BpallieHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIHMCAHHBIA B chepy U
ONMMCAaHHBIA OKOJIO cephl, cepa, BIUCAaHHAS B MHOTOTPAHHUK WU TEJIO
BpaIlCHUS;

e BBIYUCIISITh COOTHOIICHHSI MEXKY IJIOIIAIIMU MOBEPXHOCTEN M 00BEMaMu
ITOJIOOHBIX TET;

e M300paxkaTh W3y4aeMble (UTYPBI, BBIMOTHATH (BBIHOCHBIC) TIJIOCKHE
YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUEHHMSI TeJl BpalllCHUS;



e U3BJICKaTh, HWHTEPIPETUPOBATh M TNPeOOpa3OBbIBATH HH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (QUrypax, MNpEeACTaBICHHYIO Ha
yepTexax U pUCYHKaX;

e CBOOOHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

e BBITIOJIHSATH ONEpallii HaJl BEKTOpaMu;

¢ 331aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT;

e peIlIaTh FTEOMETPUUYECKUE 3a7aYM HA BHIYMCIICHUE YTIIOB MEXKIY MPSIMBIMU U
MJIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUM OT TOUKH JI0 TIJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOa MPHU PEIICHUH;

¢ CBOOOZHO OMNEPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

¢ BBIMIOJIHATh M300paXK€HUST MHOTOTPAHHUKOB U TEJ BpAIICHUS MPH
MapajuieIbHOM  TEPEHOCE, I[EHTPAIbHOM CUMMETPHUH, 3E€PKAJIbHOU
CUMMETPHH, TPU TOBOPOTE BOKPYT MPSIMOM, ITpeoOpazoBaHusl Mo00us;

e CTPOUTHh CEUEHUSI MHOTOTPAHHUKOB W TEJ BpAILCHUS: CEUCHUS IUIUHIpA
(mapayuienTbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYCa (MapaliieabHbIe
OCHOBAHUIO ¥ TIPOXOASAIINE YEPe3 BEPIINHY), CEUCHUS 11apa;

¢ ICIIOJIB30BATh METOABl TOCTPOEHUS CEUYEHUH: METOJl CIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;

e IOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

e IPUMEHATh TEOMETpUUECKHe (akThl [JIs1 PEHICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEAMNOJIAralolIuX HECKOJIbKO IIaroB PEIICHUs, €CIU YCIOBUS
MIPUMCHEHHUS 3a/1aHbI B SIBHOW U HESIBHOM (hopMme;

epellIaTh 3aJayd HA JIOKA3aTEeIIbCTBO MATEMaTHYECKHX OTHOLIEHUW H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

e IPUMEHATHh MPOTPAMMHBIE CPEJCTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

e IPUMEHATH MOJYYECHHBIE 3HAHMS Ha MPAKTUKE: CPAaBHUBATh, aHAJU3UPOBATh
U OIIEHUBATh peajbHble CUTyallud, MNPUMEHSITh H3YyUYCHHBIC MOHSTHUS,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIMpPOBaHHON MPOOJIEMBI, MOJECIUPOBATh pEaJIbHbIC CUTYyalluud Ha
A3bIKE TEOMETPHH, UCCIEA0BATh OCTPOCHHBIE MOJIENIU C UCIIOJIb30BaHUEM
TEOMETPUYECKUX TOHATUA ¢ TEOopeM, arrmapata anreOphl, periaTh
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKIACHUEM T'€OMETPUYECKUX
BEJINYUH,;

e UMETh TPEACTABICHUSI 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPHH Kak
COCTAaBHOM 4acTu (hyHIAaMEHTa Pa3BUTHUS TEXHOJIOTHHA.

IINIAHUPYEMBIE PE3YJIBTATBI



JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'paxxnanckoe BocnuTanme:

c(hOpMHUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUHA 00YyYaIOIIEeTOCs KaK aKTUBHOTO
W OTBETCTBEHHOIO WI€HAa POCCHUHUCKOrO OOINECTBa, MPEJICTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLEeTyp TpaXIAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMHM B COOTBETCTBUH C WX
GYHKIUSIMHA 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUHCKOM MAaTEMATUKU, IICHHOCTHBIM OTHOIIEHUEM K
JIOCTUKEHHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MaTEMAaTUYECKOUN HIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEU POCCHUICKOTO Hapo/a;
c(OPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMIPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTBIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIIEro.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIKOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, pEIIEHNH, paCCyXICHUI;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM aclieKTaM pa3InyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HaHUA B
WHTEpecax 3JJ0pOBOTO U 6€30macHOro 00pasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAHHUE, COATTAHCHPOBAHHBIN PEKUM 3aHATUH U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (du3nYecKoro
COBEPILICHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

Tpynosoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHUEM LEHHOCTU TPYAOJIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccurn W Ppeamu30BBIBaTh COOCTBEHHBIC IKU3HECHHBIE TIUIAHBI;
TOTOBHOCTBIO ¥  CIIOCOOHOCTBIO K  MaTeMaTHYecKoMy oOOpa3oBaHHIO U



caM0O0Opa30BaHMIO HAa TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO AKOJOTHYCCKON KYJIbTYpbl, IOHHUMAaHHEM BIIUSHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JaCTH  OKpY’KaroIel cpeapl, IUTAaHUPOBAHMS IIOCTYIIKOB M OIEHKH WX
BO3MOYKHBIX ITOCJICICTBHH ISl OKPYKAIOIEH CPeJIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak cdepbl 4YeloBEeUeCKOW IesATEeIbHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITSIBHOCTD
WHIUBHTyaJIEHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIMUSHBIMU OeUCTEUIMU.

1)  Vuueepcarvnvie — noznasamenvhwvle  Oeticmeus, — o0Oecnequusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpyJcalowe20  Mupa,  HNpUMeHeHue  JOSUYECKUX,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckme geiicTBUs:

* BBISIBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCTIpUHUMATh,  (OPMYIHPOBATH H  NIPEOOPa30OBBIBATH  CYKJICHHS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

eBBISIBJISITh ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npotuBopeursi B (akTax, MAaHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npeayiaraTh ~ KPUTEPUM IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e ICTIATh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e IPOBO/IUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKICHUMA (MPSMBIE U OT NMPOTHBHOTO), BRICTPAWBATh apTyMEHTAITHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BEIOMpATh CIOCOO pelieHuss y4eOHOM 3amaur (CpaBHMBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Haubojee MOAXOASIIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e ICTIOJIB30BAaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUN HHCTPYMEHT ITO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUE MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITNIO, MHCHHUC;

e IPOBOJINTH CAMOCTOSATEIHHO CTUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBJICHMS,
mpoliecca, BBISIBIICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMH,
MIPOIIECCaMU;

e CAMOCTOSITEBLHO (DOpMyIHpOBaThH 00OOIIEHHS W BBIBOJBI IO pe3yJbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIJBUTATh
MIPEATOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBISIBJISITH ACPUIIUTH HHGOPMAIIMH, TAaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a]1a4H;

e BEIOpaTh WH()OPMAITUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH WH(POPMAIIUIO Pa3THUHBIX
BUJIOB U (hOPM TIPEICTABICHUS;

e CTPYKTYpUPOBaTh MH(POPMAIIUIO, TIPEICTABIATh €€ B Pa3IMUHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbOpMaITuu o CaMOCTOSTEIILHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OO0menne:



e BOCIIPUHUMATh B (POPMYJIMPOBATH CYKJICHUSI B COOTBETCTBUH C yCIOBUSIMHU
U TEeIsIMU OOIIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS IO XOIy
pelIeHUs 3a/1a4¥, KOMMEHTHUPOBAThH TIOJyUYEHHBINA PEe3yJIbTaT;

*B X0J/i¢ 0OCYX/ICHHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBI, perIaeMoM 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICIICHHBIC HAa TIOUCK
pEIICHMS; COMOCTaBISATh CBOM CYXKICHHUS C CYXICHHSIMH JPYTUX
YYaCTHUKOB JHaliora, OOHApYXKHBaTh Pa3IMdhe M CXOJCTBO TO3WIIMIA, B
KOPPEKTHOH popme popMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAKCHUS,

o IPE/ICTABIISATH PE3YJILTATHI PEUICHUS 3a/1a4uH, SKCTICPUMEHTA, UCCIICIOBAHMUS,
MIPOEKTA; CaMOCTOSATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4ETOM
3a/1a4 MPe3eHTAIMN U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHu4vecTBo:

e IOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON ¥ MHIUBUIYaTHHOU
paboTHl TpU pelnieHWH YYeOHBIX 3a/ad; MPUHUMATH 1€ COBMECTHOMN
NEATETbHOCTH, IUIAHUPOBATh OPTaHW3allUI0 COBMECTHOW  paboTHI,
pacmpenenaTb BHUABI padOT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U
pe3ynbTaT paboThl; 00001IaTh MHEHUSI HECKOIBKUX JIFOJICH;

e YJaCTBOBATh B IPYNIOBBIX (popmax padoThl (0OCYyX aeHUSI, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH WICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamueHvle Oeticmaus, obecneyusaiom

Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUUHOCTIU.

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1aui, BRIOUPATh CIIOCOO pEeIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(OpPMAITUH.

CaMOKOHTPOJIb:

eBJIAJICTh HABBIKAMHU TO3HABATEIBHOW  pEQIEKCHH KaK  OCO3HAHHS
COBEPIIIAEMbIX JEHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yibTaTa pelieH!us MaTeMaTHIeCKON 3a/1a4u;

e IPEIBUJICTH TPYAHOCTH, KOTOPBIC MOTYT BOHHKHYTH MIPU PEIICHUM 3aJ1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBHCTB,
JaHHBIX, HAWJCHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



¢ OLICHUBATh COOTBETCTBHE pE3yJibTaTa LEId U YCIOBHUSIM, OOBACHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAHTh OMHOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

Yurarh U CTPOUTH TAOIUIBI U JUATPAMMBI.

OnepupoBaTh  MOHATUSIMHU:  CpeAHEe  apupMETHYecKoe,  MeauaHa,
HauOoJIblIIee, HANMEHbBIIIEe 3HAUCHHUE, pa3MaX MacCUBa YMCIOBBIX JaHHBIX.

OnepupoBaTh NOHATUSAMU: CIy4YailHBI SKCIEPUMEHT (OIBIT) U CIy4alHOE
cOoOBbITHE, DJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HMCXOJ) CIy4allHOTO OIBITA;
HaXOJUThb BEPOSITHOCTU B ONBITAX C PABHOBO3MOKHBIMH CIIy4allHBIMH COOBITUSIMU,
HaxXOAWTb U CpaBHUBAThb BEPOSTHOCTU COOBITMH B H3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX.

Haxonute u (¢opMynHpoBaTh COOBITHS: IE€peceyeHre U OOBbEIUHEHUE
JAHHBIX  COOBITHM, COOBITHE, TPOTUBOMOJIONKHOE  JAHHOMY  COOBITHIO;
I0JIb30BaThCsl AuarpaMMamMu Jiliepa U GpopMyJIoN CIIOKEHHS BEPOSATHOCTEN NpHU
pelIeHny 3a1a4.

OnepupoBaTh MOHATUSAMHU: YCIOBHAsi BEPOSATHOCTb, HE3ABUCUMBIE COOBITHS,
HaXOJUTh BEPOATHOCTH C MOMOIIbIO NMPAaBUJIAa YMHOXKEHUS, C MOMOIIbIO JepeBa
CJIy4ailHOTO OIbITA.

[TpuMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS IPU PELLIEHUH 3a/1a4.

OnepupoBaTh MNOHATHSAMH: HCIBITAHUE, HE3ABUCUMBIE HCHBITAHMS, CEPHS
UCIIBITAaHUM, yCHeX W HeyJaya; HaxOAUTh BEPOATHOCTU COOBITHI B cepuu
HE3aBUCUMBIX MCHBITAHUMN JI0 MEPBOTO YCIIEXa; HAXOAUTh BEPOSITHOCTA COOBITHIA B
CEpUHU UCTIIbITAaHUN bepHyIu.

OnepupoBaTh  MOHATUSAMM:  CIydailHas  BEJIMYMHA,  PACIPEICICHUE
BEPOSITHOCTEN, IMarpaMMa pacIpeiesieHusl.

11 KIIACC

CpaBHHMBaTh  BEPOATHOCTA  3HAYEHUW  CIIyYallHOM  BEJIWYMHBI 1O
pacupenesIeHUIO WK C TIOMOIIBIO JUarpaMm.

OnepupoBaTh NOHITUEM MATEMATUUYECKOTO OKUAAHUS; IPUBOIUTH TPUMEPHI,
KaK MPHUMEHSETCS MAaTEMAaTUYECKOE OXHUAAHUE CIIYYaWHOW BEIWYMHBI HAXOIWTH
MAaTEMaTUYECKOE OKUAAHUE 110 TAHHOMY PaCIIPEICIICHUIO.

WmeTh nipeAcTaBieHUE O 3aKOHE OOJIBIINX YHCEIL.

HNmeTp npencTaBiieHue 0 HOPMAJIbHOM PaCIpPEICIICHUU.



TEMATHUYECKOE ITNTIAHUPOBAHHUE «AJI'EBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 [ToBTOpeHue kypca 7-9 kiraccos 8 1
MHOX€ECTBO 1€HCTBUTEIIBHBIX YHCEIL.
5 MHorounensl. PaninoHanbHble ypaBHEHUS U 18 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
3 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
EJIBIM TTOKa3aTeNIeM
4 Apudmernaeckuit KOpeHb N-0if CTENCHH. 12 1
HppaumonanbHble ypaBHEHUS
5 IToka3zarenbHas pyHkuus. [lokasarenbHble 13 1
ypaBHEHHUS
6 Jlorapudmuueckas GyHKIUS. 13 1
JlorapudmMuueckne ypaBHEHHs
7 Tpuronomerpuieckre BoIpaKeHUs U o5 1
YpaBHEHHUSI
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
9 HenpepriBabie pynknuu. [Iponssoanas 18 1
10 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 7 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 9 1




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undgposbie)
n/n NPOrpamMmbl Bcero Konrpoarieie  Ipakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 [ToBTOpenue kypca 10 kimacca 8 1
5 I'paduxu TPUrOHOMETPHUECKUX (DYHKIIUH. 14 1 1
Tpuronomerpuieckrue HepaBeHCTBA
3 I/ICCJ'IG,HOBaHI:Ie (GYHKIUH C TOMOIIBIO 18 1
MIPOU3BOIHOM
4 [TepBooOpasHast 1 HHTETpa 12 1
5 WppanmoHansHbIe, TOKa3aTeIbHbIC U 20 1
norapuMUYECKHe HEPABCHCTBA
HatypanbHble u 1iesnbie uncna 8 1
KommiekcHbie uncna 8 1
CucreMbl paliioHaIbHBIX, UPPALMOHATBHBIX
8 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 18 1
YpaBHEHUU
9 3azauu ¢ mapaMmeTpamu 10 1 1
10 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 20 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 3




TEMATHYECKOE IIVTAHUPOBAHUE «I'EOMETPUS»

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBare/ibHbIC
padoThI padoThI peCypeaI

[ToBTOpenue kypca 7-9 kiaccos

BBenenue B cTepeoMeTpuio 1

B3anMHOe pacnonokeHue npsmsIx B 8 1

IIPOCTPAHCTBE

[TapamienbHOCTb NPSAMBIX U INIOCKOCTEN B 18 1

IIPOCTPAHCTBE

[lepnieHIUKYNSPHOCTD MPSAMBIX U 18 1

IIJIOCKOCTEMN B IPOCTPAHCTBE

VYriel 1 paccTosTHUS 15 1

MHororpanHuku 14 2

BexkTops! B mpocTpaHcTBE 14 1

IToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 4




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 [ToBTOpeHuE, 0600IIEHNE U 4
CUCTEeMaTu3alusl 3HaHUH
AHanutuyeckas reoMeTpus 12 1
O6bEM MHOTOTpaHHHKA 19 1
4 Temna BpameHus 17 1
5 [Tnomany moBepXHOCTU U 0OBEMBI 24 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 8 1
7 [ToBTOpEeHME, 0000IICHNE 1 18 1
cUcTeMaTu3alus 3HaHUI
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 3




TEMATHYECKOE IINTAHUPOBAHUE «BEPOATHOCTDb U CTATUCTHUKA»
10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

HpCI[CTaBJ'ICHI/IC JaHHBIX W OIIMCaTCIbHaA
CTaTUCTHKA

Crny4aiiHble ONBITHI U CITydaiiHble COOBITHS,

OIIBITBI C pAaBHOBO3MOXHBIMU
QJICMCHTAPHbIMH UCXOdaMU

Orneparuu HaJy COOBITUSIMU, CIIOKEHUE
BEPOSATHOCTEMN

VYcii0BHas BEPOSATHOCTD, JEPEBO
CIIy4aifHOT'O OTbITa, (hOopMyIIa MOJIHOMN
BEPOSITHOCTH W HE3aBUCUMOCTH COOBITUI

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie10BaTeNbHbIX UCTIBITAHUN

CrnyyaiiHble BeIMYMHBI U PACIIpeieNICHHs

0 N o ol

O00011eHne U cCUCTEMaTU3aLNS 3HAHUI

oo W b~

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 MaremaTH4yecKoe OKHUIaHUE CIy4YaiHOM 4
BEJIMYUHBI
5 HHCHGPCHjI Y CTaHJApTHOE OTKJIOHCHHUE 4 1
CIIy4aiiHOM BEIMYMHBI
3 3aKoH OOJIBIINX YHCET 3 1
4 HenpepriBHbIe CllydaiiHbIe BETUYHMHBI 5
(pacripenerneHus)
5) HopwmanbHoe pacnipenenenus 2 1
5 [ToBTOpEHME, 0606HICHI:IG u 19 5
CUCTeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bcero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 AnrebpanyecKkue BoIpaKEHUS. 1
5 JInHeliHble ypaBHEHMS, CUCTEMBI 1
ypaBHEHUH
3 UYucnoBble HEPAaBEHCTBA U HEPABEHCTBA 1
NIEpPBON CTENEHU C OJIHUM HEU3BECTHBIM
4 Buner pynkuumii. CoiicTBa u rpaduxu 1
byHKIUH
5 KBagparusle kopHu. KBagpaTtHeie 1
ypaBHEHHUS.
6 KBangpatuunas GpyHKIus 1
7 KBanpatnsle HepaBeHCcTBAa. MeToz 1
UHTEPBAJIOB
3 Kontponbnas padota Ne 1. Bxonnas 1 1
JMarHOCTHKa
9 [Tonsatue nenumocTH. [IennMocTb CyMMBI U 1
MIPOU3BEICHUS
10 JleneHue ¢ ocTaTKoM 1
11 [Ipu3naku nenumoctu 1
12 CpaBHeHus 1
13 Pemenne ypaBHEeHUH B LEIBIX YUCIIAX 1




14

PemeHne ypaBHEHUH B LEIBIX YUCIIAX

15 MHoOro4IeHbI OT OJTHOTO IEPEMEHHOTO

16 Cxema ['opuepa

17 Mtuorounen P(x) u ero kopeus. Teopema
bezy

18 Anrebpanyeckoe ypaBHeHue. CaeacTBUs U3
TeopeMbl besy

19 Pemenue anredpanueckux ypaBHEHHUM
pa3noKeHUEM Ha MHOKHUTEIN

20 Pemenue anrebpanyeckux ypaBHEHHIA
pas3noKeHuEM Ha MHOKHUTEIN

21 CumMmeTpuuecKre MHOTOUJIEHbI

99 @OopMyITBI COKPAIIEHHOTO YMHOKEHUS JUIS
crapmux creneHed. bunom HerotoHa

93 DopMyIIbl COKPALIEHHOTO YMHOXKEHUS s
crapuux creneHe. bunom Herotona

24 Cucremsl ypaBHEHUN

25 CucTeMbl ypaBHEHHHA
KonTtpomnbHast pabora Ne 2 Ha Temy

26 «MHorousieHsl. Anredpandeckue
YpaBHEHMSI»

27 JleficTBUTENBHBIE YKCTIA

98 beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccust

29 beckoneuHo yObIBarolasi reoMeTpuiecKas
nporpeccus

30 ApudmeTnueckuii KOpeHb HaTypaibHON




CTCIICHHU

Apudmernueckuii KOpeHb HATYPATbHOU

31
CTETIeHU

32 Apudmernueckuii KOpeHb HATYPATbHOU
CTENEeHU

33 Crenensb ¢ palldOHAIBHBIM U
JIEUCTBUTEIIBLHBIM IIOKa3aTeIeM

34 CreneHp ¢ paliiOHAJIbHBIM U
JNIEUCTBUTEIBLHBIM IIOKa3aTeIeM

35 CreneHp ¢ paliiOHAJIbHBIM U
JeMCTBUTENBHBIM TIOKa3aTeIeM

36 CreneHsb ¢ palluOHATIBHBIM U
JNIEUCTBUTEIBLHBIM ITIOKa3aTeIeM

37 Ypok 00001IIeHHS ¥ CHCTEeMAaTH3alluN
3HaHUHN
KontponbHas padora Ne 3 o teme

38 «CrerneHp ¢ JeUCTBUTENLHBIM
rokasaresaem»

39 CrenenHast GyHKIHUS, €€ CBOWCTBA U TpaduK

40 CrenenHas pyHKLUS, €€ CBOUCTBA U TpaduK

a1 B3aumno oOpathble pyHkIuH. CloxHas
byHKIUSA

42 B3aumno oOpatubsie pyHkiun. CroxHas
byHKIHS

43 JpoOHo-nuHeitHas QyHKIMS

44 PaBHOCHIIBHBIE ypaBHEHUS U HEPABEHCTBA

45 PaBHOCUIIbHBIE YpaBHEHHSI 1 HEPAaBEHCTBA




Wppannonanbuble ypaBHeHUs. OCHOBHbBIE

46 METO/IbI PEIICHHS UPPAIMOHATBHBIX
ypaBHEHUU

47 PaBHOCHIIBHBIE IEPEXO/BI B PELIEHUU
UppalMOHAIIbHBIX YpaBHEHUI

48 PaBHOCHIIbHBIE TIEpEXObI B PELHICHUH
UPpalMOHATIBHBIX YpaBHEHUI

49 Ypok 00001IeHHS ¥ CHCTEeMAaTH3alluN
3HaHUI

50 Kontponbnas padota Ne 4:
"NppannonaibHble ypaBHEHUS"

51 [TokazarenbHas pyHKIMS, €€ CBOWCTBA U
rpaduk

59 Hcnonp3oBanue rpaduka GyHKIANA 115
pellieHus ypaBHEeHU

53 Wcnons3oBanue rpadpuka GyHKIUU A5
peuieHus: ypaBHEHU I
IlokazarenbHble ypaBHEHUA. OCHOBHBIE

54 METO/IbI PEIIEHUs MTOKa3aTeNbHbIX
YpaBHEHUU
IlokazarenbHble ypaBHEHUA. OCHOBHBIE

55 METO/BI PEIIEHUs TOKa3aTeNbHbIX
ypaBHEHUH
[TokazarenbHble ypaBHEeHUS. OCHOBHbIE

56 METO/Ibl pelIeHUs TOKa3aTeIbHbIX
ypaBHEHUH

57 PaBHOCUIIbHBIE TIEPEXOIbl B PELICHUN

ITOKA3aTEeNbHBIX YPAaBHEHUI




58 [Toka3zaTenbHbIE ypaBHEHUS 1
59 [TokazaTenbHBIC YpaBHEHUS 1
60 [Toka3zaTenbHbIE ypaBHEHUS 1
61 CucreMsl T0OKa3aTeIbHbIX YPAaBHEHUN 1
62 Cuctembl TOKa3aTeIbHBIX YPABHCHHI 1
63 Konrponsnas padora Ne 5: "[lokazarenbHas 1
¢ynkuus. [TokazarenbHbple ypaBHeHUS"
64 Jlorapudm uuncna. 1
65 Jlorapudwm uucna. CoiicTa Jorapugpma 1
66 Jlorapudm uucna. CpoiicTBa orapudpma 1
67 JlecsiTuuHBIE U HATYpaJIbHbIE JIOTapUPMBbI 1
68 JlecATUUHBIE U HaTypaJibHbIE JTOTapU(PMBbI. 1
dopmMmyia nepexona
69 Jlorapudpmuueckas pyHkuus, €€ CBOWCTBA U 1
rpaduk
20 Jlorapudmuueckas Qpynkuus, e€ cBolicTBa U 1
rpauk
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
71 METOBI pelIeHus Torapu(PMUIECKUX 1
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHbIE
72 METOBI pelIeHus JIorapuPMUIECKUX 1
ypaBHEHUH
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
73 METOBI peIIeHUs JIorapu(PMUIECKUX 1
ypaBHEHUH
74 Wcnonb3oBanue rpaduka GyHKIUU A5 1




peLIeHusl ypaBHEHUI

PaBHOCHIIBEHEIC IepEX0anl B PCIICHHUHU

75 . 1
norapu()MUYECKUX ypaBHEHUI
Kontponbnas padota Ne 6:

76 "Jlorapudmuueckas ¢yHKIIHS. 1
Jlorapudmudeckue ypaBHeHUs"

77 Panuanunas mepa yrna

78 [ToBOpPOT TOUKM BOKPYT Havajga KOOPAUHAT 1
Tpuronomerpudeckas OKpy>KHOCTb,

79 onpe/ieICHuE TPUTOHOMETPUUSCKHIX 1
(GYHKIHH YUCIIOBOTO apryMeHTa

80 Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC 1
YHCIIOBOTO apryMEHTa

81 3HaKu CUHYCa, KOCHHYCa U TaHI'€HCa 1

82 3aBHCUMOCTB MEXKAY CHHYCOM, KOCHHYCOM 1
Y TAHT'€HCOM OJIHOTO U TOT'O K€ yria

83 TpuroHOMeTpUYIECKUE TOXKISCTBA 1

84 CuHyC, KOCUHYC U TaHTEHC YIJIOB a U -a 1

85 DopMyYITBI CIOXKEHUS 1

86 CuHyC, KOCUHYC U TaHT€HC JIBOMHOTO yria 1

87 CuHyc, KOCHHYC ¥ TaHTEHC TTOJIOBUHHOTO 1
yria

88 DopmyIbl IPUBEIECHUS 1

89 CyMMa 1 pa3HOCTh CHHYCOB M KOCHHYCOB 1

90 VYpaBHEHHE cOs X=a 1

91 VYpaBHEHHE cOs X=a 1

92 VYpaBHeHHeE Sin x=a 1




93

VYpaBHeHHe sin x=a

94
95

VYpaBHeHue tg x=a

YpaBHeHHe tg X=a

96

97

98

Tpuronomerpuyeckue ypaBHEHHUs,
CBOJISIIMECS K alNreOpanvecKuM.
OnHOpOHBIE U JINHENHHBIE YPABHEHUS

Tpuronomerpuueckre ypaBHEHUs,
CBOJAIIUECS K aIreOpanvyecKuM.
OnHOpOJHBIE U JINHEHHBIE YpPaBHEHUS
Tpuronomerpuueckue ypaBHEHUs,

CBOOAIIHUECA K aJ'IFe6paI/IquKI/IM.
O,Z[HOpO,I[HLIC W JTUHEHHEBIC YpaBHCHUA

99

Tpuronomerpuyeckue ypaBHEHUs,
CBOJAIIUECS K aJIreOpanvyecKuM.
OpHOpOHBIE U JINHENHHBIE YPABHEHUS

100

101

102

103

Tpuronomerpruueckue ypaBHEHUs,
CBOJISIINECS K alNreOpandecKuM.
OnHOpOHBIE U JINHENWHBIE YPaBHEHUS

KonrtponbHas pabora:
"TpUroHOMETPUUYECKHE BBIPAKEHUS U
TPUTOHOMETPUYECKHE ypaBHEHUA"

ITocnegoBaTenbLHOCTH, CIIOCOOBI 3a1aHU
nocJiienoBareJbHOCTEN. MeToq
MaTeMaTUYECKON MHIYKIIUU

MOHOTOHHBIE K OIrpaHUYCHHBIC

nocjenoBarenbHOCTH. McTopus aHamm3a
OECKOHEUYHO MAaJIbIX

104

[Ipenen mociaeq0oBaTENbHOCTH




105 [Mpenen Gyukumm 1
106 [Ipenen pynkun 1
107 [Ipenen pynkuun 1
108 HenpepbiBHOCTD PyHKITNH 1
109 HenpepsiBHOCTD PyHKITUN 1
110 HenpepbiBHOCTD PyHKITNH 1
111 ?paKTquCKaﬂ pa60Ta:" 1
[TocnenoBarenbHOCTH
112 Ompenenenue MpoOU3BOTHOM 1
113 OnpeﬂeneHHft, (bu3nuecKuil CMbICT 1
IIPOU3BOIHOM
114 [Tpou3BoaHast CyMMBI, IPOU3BEICHHUS, 1
YaCTHOI'O U KOMITO3UIIMU (QYHKLIUN
115 [Tpou3BoaHast CyMMBI, IPOU3BEICHHUS, 1
9aCTHOTO ¥ KOMITO3UIIMH (QyHKIIUH
116 ITpon3BosiHas CyMMBI, IPOU3BEICHHUS, 1
YaCTHOTO U KOMITO3UIIMU (QYHKIUH
117 [Ipon3BoiHas CTENEHHON (PYHKIIMU 1
118 ITpousBosHas creneHHON QyHKIMH 1
119 ITpon3BoiHbIE ANIEMEHTAPHBIX QYHKIUN 1
120 [Tpon3BoaHBIE DIIEMEHTAPHBIX (QYHKINH 1
121 ITpon3BoiHbIE NIEMEHTAPHBIX (HYHKLINH 1
122 [Ipou3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
123 I'eomeTpuueckuii cMbICT TPOU3BOAHOMN 1
124 I'eomeTpruecknii cMbICT IPOU3BOIHON 1
125 I'eomeTpuueckuii CMbICT IPOU3BOAHOMN 1




126 I'eomeTpuueckuii cMbICI IPOU3BOAHON 1

127 Ypok ?606H_ICHI/ISI U CUCTEMATU3alU 1
3HAHUU

128 Ypok 8606H_ICHI/ISI U CUCTEMATU3aU 1
3HAHUU

129 KonTponbnas padorta Ne 8: "IIpousBogHas" 1

130 [ToBTOpeHre. MHOTOUJICHBI 1

131 [ToBTOopenue. CterneHHas ¥ oKa3aTellbHas 1
byHKIIUN

132 [ToBTopenue. Jlorapudmsl 1

133 [ToBTOpenue. TpuroHoMmerpuueckue 1
bopMyIibI

134 IToBropenue. Tpuronomerpuieckue 1
YpaBHCHHUS

135 Hrorosas xoHtponbsHas padora (Ne 9) 1

136 HOBTOP@HI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIIEeIOBaHMIO (PYHKIIHM Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
UCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepBIBHOI\/'I

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOIBIIETO U




HaVMEHBIIIETO 3HAYEHUS HENIPEPBIBHOU
(GyHKLIHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAYCHU S HEMPEPHIBHON
(GYHKIIUY Ha OTPE3Ke

Haxoxxaenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
(GbyHKINU Ha OTpEe3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHOM
(GyHKIIUU Ha OTpE3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITH
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyskmmit

19 Komnozunus GyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPAMHATHOH MJIOCKOCTH

99 KonTponbnas pabora: "UccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1epBOOOPA3HBIX

24 IlepBooOpazHble y1eMEHTAPHBIX (YHKIUH.
[IpaBuia HaX0XKJICHHSI IEPBOOOPA3HBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (DYHKITUH.
[IpaBuia HaxOX/A€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4ECKUN CMBICI
UHTerpana

97 Brruncnenue onpenenéHHOro nHTerpaia
o gopmyne HeroTona-JleiiOnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o Gopmysne Horotona-JleliOHuna

29 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHHne UHTErpaia Al HaXOXKIACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHUI
MaremaTruueckoe MOAECITUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
Qg QepeHInanbHbIX ypaBHEHUN

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan

35 Tpuronomerpuueckue GyHKINH, HX
CBOICTBa U rpaduku

36 Tpuronomerpuueckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GYHKINH, HX
CBOICTBa U rpaduKu

38 Tpuronomerpuieckne GyHKINH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuieckne GyHKIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEIN TPUTOHOMETPHUUECKHX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUYCCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTprudeCcKuX
HEPABCHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI PCHICHUS

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/bI PELLICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaloHAIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METObI pEeLICHHUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIbI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTo bl peLeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmueckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHbie,
MoKa3aTebHbIE U JorapudmMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUecKas (popMbl 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomrmnekcHbie uncna. Anredpanueckas u
TpUTOHOMETpHUEcKas (GopMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

75

Apudmerrueckue onepanum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCET Ha
KOOPJAMHATHOW TNIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMITJICKCHOTO YU CIIa
®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCII OJIA




penieHus GU3NIECKUX U TEOMETPUICCKUX
3a7a4

Konrtponsnas padora: "KomiuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJD u HOK

89 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1ETUMOCTH

91 LENBIX YUCEIN: anroput™ EBkinaa mis
peleHus 3a/1a4 B IeIbIX YUcIax

92 KontponbHas pabdota: "Teopus nenbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCWIIBHBIE CHCTEMBI i CHCTEMBI-
CIIEJICTBUS

94 Cucrtema U COBOKYITHOCTh YPaBHEHHUIA.

PaBHOCHIBHBIE CHCTEMBI I CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHEBIE METOJbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH UPPALlMOHATILHBIX
ypaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUM

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
ypaBHEHUH

[IpuMeHeHne cUCTEM K pELIECHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KHU3HHU, UHTEPIPETaLUs OTYYEHHBIX
pe3yIbTaToB

[IpuMeHeHHe CHCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHrne HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

103 pasIUYHBIX 00J1acTel HAyKH U PeaIbHOU
KU3HU, HTHTEPIPETALUS TOTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U Jorapu(pMuuecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanrioHansHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpaMu

109 WppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenpHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU

112 Jlorapudmuueckue ypaBHEeHuUS,
HEpaBEHCTBA C apaMeTpamMu

113 JlorapupmMuueckune CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckrue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYECKUX MOJIEIEeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciegoBanue
118 MaTeMaTUYECKUX MOJENIEH peaabHbIX
CUTYyalUil C IOMOLIBIO CUCTEM YPABHEHUM

C rapaMeTpamMu

HOCTpOCHI/Ie H UCCIICIOBAHUC

119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPABHEHUIN

C rapaMeTpamMu

120 KonTponbnas pabora: "3amgauu c
napaMerpamu’

121 [ToBTOpenue, o6o0IIEeHNE,
cUCTeMaTu3anvs 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBueHus"

[ToBTOpenue, 06001IeHNE,
123 CHUCTEMAaTH3alMsl 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 060061IeHNE,

124
cucremaru3anus 3HaHuii: "HepaBencraa"

125 [ToBTOpenue, o6o0mEeH e,
cuctemMaTtu3arnus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mIEeHNE,

127 cucteMaTtu3anus 3Hanuit: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mIEHNE,

128 cucteMaTtusanus 3Hanuii: "[Ipon3BoaHas u 1
e€ mpuMeHeHue"
[ToBTOpEeHue, 0600IIEHNE,

129 cucteMaTtu3anus 3Hanuii: "[Ipon3BoaHas u 1
e€ nmpuMeHeHue"
[ToBTOpenHue, 06001IEHNE,

130 cucremMaru3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenHue, 06001IEHNE, 1
cucteMaTtu3aus 3Hanui: "OyHxun"

132 [ToBTOpenue, 06001IEeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, o6o0IEHNE, 1
cucTeMaTu3aus 3Hanui: "OyHkun"

134 Hrorosas koHTpospHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, o6o0IIEHNE, 1
cUCTEMaTH3aInsI 3HaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTudeckoro ananusa, 11 kmace/ Komsrun FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimonepHoe 001IECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1.U3ydyenue anreGpbl 1 Hayasl MaTeMaTHYeCKOro aHayiusa B 10 kiacce : KHUTa
s yaurens / H. E. ®@enoposa, M. B. Tkauesa. - M.: [IpocBelenue.

2. AnreOpa 1 HayaJla MaTeMaTH4ecKoro ananuza. 10 Kiace : [uaaKTHYecKue
Matepuanbl. YriayoneHHsiil yposeHs / M. U. [llabynun [u gp.]. - M. :
[IpocBenienue

3. A. T". Mopnakoswuy, [1. B. CeménoB. Anrebpa u Hayajla MaTeMaTUYECKOTO
ananuza. 11 xkmacc. Merogudeckoe rmocooue aist yaurens. — M.: MHemo3uHa.
B. . I'nu30ypr. AnreOpa u Hadana MmaTeMaTu4yeckoro aHaiausa. 11 kiacc.
KoHTposbHbIE paboTHhI.

JI. A. AnexcannpoBa. AnreOpa U Hayana MaTremMaThudeckoro ananusa. 11 kmacc.

CamocrosiTenbHbIe PaOOTHI.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

www.fipi.ru

http://www.prosv.ru

http:/www.drofa.ru

http://www.center.fio.ru/som
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