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Y4eOHbIH KypC «AJiredpa 1 Ha4aj1a MaTeMaTHYeCKOr0 aHAJIHU3A.
Yriay0eHHbIH YPOBEHb)
st ooygaromuxcs 10 — 11 kmaccon

HOACHUTEJIBHASA 3AIINCKA

VY4eOHblli Kypc «Anredpa M Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM U3 HauOoyiee 3HAYMMBIX B NIPOrpaMMe CpeaHero oodiiero odpa3oBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAeT MHCTPYMEHTAIbHYIO 0a3y i
U3Yy4YEeHHs] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (POPMHUPYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolKuXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU U APYTHUX
auciuIuiiH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTeMaTuuecko opme.

VY4eOHbIlt Kypc anreOpsl U Havajl MaTeMaTHYECKOTO aHaju3a 3aKiajbIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIOJIb30BaTh MX MJIs JaJIbHEWIEro oOpa3oBaHUS U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C NMOMOIIBI0 MHAYKIMU M PacCykIaTh NE€AYKTUBHO, UCIOJIb30BaTh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone msydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOydYarolIMecs MOJy4YaloT HOBBIM OMBIT PEIICHUs NPUKIAIHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCSI C  MOpPUMEPAMU
MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAYKE M HCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESATENbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYy4YEHHBII
pe3ynbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIJICJICHBI CIIEIYIOIIME COJIepKATEeIbHO-METouYecKkue auHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOTMOJHSA
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasfenamu. JlaHHbBIH
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MaTeMAaTHMYeCKUX MAWCIUIUINH, TaKuX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEeMaTHYEeCKYI0 MOJENTb peaNbHOMN
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pEIIeHUsI CaMOCTOSTEIBHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOH OTBET.

ConepxxarenpbHO-MeTOAUYECKas JUHHUS «YWcia W BBIYMCICHUS» 3aBEpIIacT
(GopMupoBaHUE HABBIKOB HCIIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOe OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BaHUE Pa3ITUIHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIUUCIICHHUS, OICHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIHEIUPUICCKUE 3aJaud W OIepaluu: JAelIEHHe HaIelo,
OTIEPUpPOBAaHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX W MPPAIMOHATBHBIX YHCEN, apu(METHUECKUE OTEepaIliy, a TaKXKe
U3BJICUCHUE KOPHS HATypaJIbHON CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY pPACIIUPEHUI0 KPyra HCIOJNIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH HX NMPUMCHCHHS JJI PEIICHHS PA3IMIHBIX 3a]ad
dopMupyeTcsl mpeACTaBIeHUE O €IUHCTBE MATeMAaTUKH KaK HayKH W €€ POJH B
MIOCTPOSHUU MOJIENICH PealbHOTO MHpA, IIMPOKO HCIOIB3YIOTCS 0000IIeHue H
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSIKEHUU BCETO
oOyuyeHHUs Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
paznene Ilporpammbl MperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromMecs OBJAJACBAIOT PA3JIMYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UCCIeOBaHUN (QYHKIMI C TOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJICHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUH.
JlanHas copaep)kaTeiabHasi TUHUS BKJIIOYAeT B ceOs Takke (GOpMHUPOBAHUE YMEHUN
BBIMONHATh  pacuéTel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PALUOHAIBHBIX,
UpPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKECHHH, a TaKKe BBIPAKEHUH,



collepKallluX CTeNeHH W Jiorapudmbl. brarogaps u3ydeHHIO airedpanyeckoro
Marepuajla NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JEAYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas jauHus «DyHkimu u rpaduku» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJa€T MOCIIEI0OBATENbHOCTh U3YUeHUsI MaTepuaia. V3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapuMUUecKol U TPUTOHOMETPUUECKUX (PYHKINI, NX CBONCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMHA JUIsl perieHus 3ajad U3 APYrux y4eOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [lpu sTom Oombiioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toi cojepkaTreabHON JMHUN HAlleJIeH Ha Pa3BUTHE YMEHUU
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXJIY BEJIUYHHAMH B
paznmuuHoON (opme: aHATUTHYECKOH, rpaduueckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMH1, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJHBIX 3a7a4,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIHMHA, OMPENeNaTh WX HauOOJbIINE W HAMMEHBIINE
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas coaep)karelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIENIEd pealbHbIX CUTYalUH,
MO3BOJISIET HAXOJAWTh HAWJIy4IlIee PENIEHUE B IMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHHUH pAaCIO3HABATh MPOSBICHUS
3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOydaromyecs: y3HaKT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, 1 00 UX aBTOpaX.

CopaepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTUKa) BKIIOYAET B
ce0si PJIEeMEHTbhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOruku. TeopeTuko-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMAaTUKHU
U TpeajaraloT HaumOoJiee YHUBEPCAbHBIM $3bIK, OOBEIMHSIONIUNA BCE pPa3/eibl
MaTeMaTUKu M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCUUIUIMHBL W WX NOpWIoXeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXHOCTh OO0YyYaloIEMyCsi IOHUMaTh TEOPETUKO-MHOXECTBEHHBIN  SI3bIK



COBPEMEHHON MaTEMaTHKU U HMCMOJIb30BaTh €ro JUIsl BHIPAXKEHUSI CBOMX MBICIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CIEeIyeT NpPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMNPEACIEHHBIM
MpaBUjiaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YeCKONH JIOTMKHA CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIIICHUS
00y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIHU3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHbIX
CUTyallui, WCCIENOBaHUS JTHUX MOJIeJied ¢ TMOMOIIBI0 ammapara ainreopbl u
MAaTeMaTHYEeCKOTO aHalin3a, WHTEPIPETAlU TOJYYEHHBIX pPe3yJIbTaToOB. Takue
3a/1aHUs BIUIETCHBI B KAXBIM U3 pa3/iesioB MPOrpPaMMbl, TOCKOJIBKY BECh MaTepHall
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JJI PEIICHHs] TMPUKIaIHbIX 3anad. [lpu
pelIeHNd  peaIbHBIX  MPAKTUYECKUX  3a7a4  OOydarolmuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh U  KOHKPETH3UPOBATH  MpoOJeMy.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB peHISHUs] NPHUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YyUSHMs BCEX TEM y4eOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHaIN3a.

Ha wu3yuenue yueOHOro Kkypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIrO
aHanu3a» orBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOel M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHbIE W HUPPAUMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCia U ero cBoiicTBa. [IpubanxEHHbIE BRIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsmied GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiicTBa norapudma. JlecaTuunple W HaATypajbHbIC
JorapuMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIJIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LEJbIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadunnenramu. Teopema Buera.

[IpeoGpa3oBaHys YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbI PEIICHUS] MOKA3aTEeIbHBIX

YPaBHEHHUM.

[IpeoGpazoBaHre BHIPAXKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUN.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JUHEWHBIX
ypaBHeHUU. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUU CMBICT H
CBOWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEICIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHne NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIEN PEaJbHOM CUTyallMd C MOMOILIbBIO
YpPaBHEHUUM MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHkuuu. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMeKyTku MOHOTOHHOCTH (PYyHKUIHUH. MaKCUMyMbl U MUHHUMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKUIMS ¢ HATypaJdbHBIM U IENbIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTeleHH Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJbHbIM MTOKA3aTEIIEM.

[lokazatenbHast U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpadukoB GyHKUIUN TS pelIeHUs] YPaBHEHUI.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKHUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCIIEIOBATEIbHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATENIBHOCTH. VICTOpHsS BO3HMKHOBEHHS MAaTEMAaTHUYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmetnueckass U reoMmeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO YObIBAaIOLIEH reoMeTpUyYecKoil
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TIPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1ay
MPUKJIAAHOTO XapakTepa.

HenpepriBuble (QyHKIIMU W UX cBoiicTBa. Touku paspbiBa. ACHUMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMN HEMPEPHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3aiad.

[lepBast u Bropas npousBoaHble GyHKIMH. Onpeenenne, reOMeTpUIeCKuil u
dbu3rUeCKuii CMBICT TPOM3BOIHON. Y paBHEHHUE KAacaTEIbHOU K TpaduKy (DyHKIIHH.

[IpousBojiHbIE  3JIEMEHTAPHBIX  (PYHKIIMM. [IpousBogHast  cymmbl,
IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHo:kecTBa U JIOTHKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM MU HUX CBOMCTBA. Jlnmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTUYECKOrO OOBEKTa, CIE/CTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KVIACC

Yuciaa v BbIYMCICHUS

Harypanbubie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU ILIEJBIX
yucell, HauOonbImuii obmui aenutens (mamee — HOJ]) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moay:mto, anroputma EBkiuaa st pemeHust
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHbie uucna. AnreOpamdeckass W TpUTOHOMETpUYecKas (POpMbl
3alUCU KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMHU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEJI Ha KOOPJAWHATHON IIJIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YHCEIT JJISl PeIeHUsT (PU3NUECKUX U T€OMETPUUYECKHUX 3a1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema u COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHUH €  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapupMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS CHCTEM M COBOKYIHOCTEH pAIMOHAJIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIBHBIX U JIOTApUPMUUECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3aJad W3 Pa3IMYHBIX 00JIacTe HAyKu W pPeabHON
KW3HU, HHTEPIPETALHNS ITOTYYEHHBIX PE3YJIbTATOB.

DyHKUUH U TPaPUKH

I'padpux xommosumuu ¢ysknmii. ['eomerpudeckue 00pa3pl ypaBHEHUN W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKH.

I'paduaeckne meTonmpl pemieHus ypaBHEHHMA W HepaBeHCTB. I 'paduueckue
METO/Ibl PELICHUS 3a7a4 C TapaMeTPaAMU.

Hcnonp3oBanue rpadukoB (YHKIUI AJIS WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3a/ady U3 JAPYTHX Y4EOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne mMpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaMMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dlIEro pPENICHUsS B
MPUKIAIHBIX 3a/Jadax, Uil ONPEAEIIEHUS CKOPOCTM M YCKOpPEHHMs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs IEPBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII UHTETpaJIA. Berancnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOnua.

[IpumeneHnue uHTErpaia s HAXOXACHHUS IUIONIaJeH IMIOCKUX QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemenunit auddepeHMalIbHbBIX ypaBHEHHI. MartemaTruueckoe
MOJIETUPOBAHME PEAJbHBIX TMPOLECCOB C TOMOUIbI0 U] depeHInaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKJAHCKOM MO3UIIMK 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIbHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUHCKON MaTeMaTUYECKOU IIIKOJIHI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Haponaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUH HayKh U JIESITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETUKY MAaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTh
K MaTEeMaTHYECKUM aCTIeKTaM pPa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMaTUYeCcKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi (pU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccnrn W pPeaTn30BBIBATh COOCTBEHHBIC IKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MIPAKTUYECKUX 3a]1a4 MaTEeMAaTHUYE€CKON HaNpaBJIE€HH OCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MATEMATHYECKUX 3HAHUM IS peleHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKHW W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYID M HCCIIEIOBATEIbCKYIO JAEATEIbHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHIA, OTHOUIEHUH MEXIy MOHATUSAMU, (OPMYIHPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIEC, YACTHBIE U O0IIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS M BHIBO/IBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

MCTIOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUNA HWHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, IBICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BONIPOC U JJIsI pELIECHUs 3a/1a4u;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJIsIMU OOIIEHUsA, SCHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOK TOYKY 3pPCHHS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHUs, COIMOCTaBJIATh CBOM CYXKACHHUS C CYXICHUAMH IPYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CaMOCTOSITEIHFHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryiasiTuBHbIe YHUBepPCcAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

COCTAaBIIATH IIJIaH, aJITOPUTM PEIICHUS 3aJlayH, BBIOUPATh CIIOCO0 PEIICHHS C
y4E€TOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUUA M MBICIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJIETh
crnoco0amMu CaMOINPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

NPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPU PELICHUU 33]1a4H,
BHOCUTbh KOPPEKTHUBBI B JIEATEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JTAHHBIX,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIONb30BaTh MPEUMYILECTBA KOMAHAHONW U MHAMBUAYATbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTrMMHU YJ€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMNA MPOAYKT MO KpUTEPHUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydyenus B 10 kjacce 0OydYarONIUUCA TOJYYUT CICAYIOIIHE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIIO, MHOMXECTBA
palMOHATIBHBIX U IECTBUTEIbHBIX YHCEN, MOYJIb IEHUCTBUTEIBHOIO YNCIA;

OPUMEHSATh JIpOOM U TPOIEHTHI I PEIIeHUs NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

NPUMEHSTH NMPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHUI;

CBOOOJTHO OMEpUPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEI JJISl PEIICHHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHHU;

CBOOOTHO OTIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATLHBIM ITOKA3aTEeJIeM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: JIOTapu(M UWCIa, NECATUYHBIE U
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUIMHU: APKCHUHYC, APKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
apryMeEHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh PA3JMYHbIE METONBI PCIICHUS PAIMOHAIBHBIX H JIPOOHO-
paIMOHANILHBIX  YPABHCHHWH, TPHUMEHITh METOJ WHTEPBAJIOB ISl  PEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: MHOTOWIEH OT OJHOW IEePEMEHHOM,
MHOTOWICH C TeJIBIMH KO3(P(UIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMCHSTH
JielIeHue MHOTOYJICHa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera
JUIS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATH TOHATHSIMH: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W ero TCOMETPUYCCKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpEACIUTENS 2 X 2 IS BBIYUCICHHUS €r0 3HAYCHHSI,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTYAIlMU C MIOMOIIBIO CUCTEMBbI JTUHCHHBIX YpPaBHEHUH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MATPHII W OIpeaeTuTenei,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCTIOJIh30BaTh CBOMCTBA JCHCTBHIA C KOpPHAMH s TpeoOpa3oBaHMs
BBIPAXCHU;

BBITIOJTHATH MTPeoOpa30BaHUS YUCIOBBIX BEIPAKCHUM, COACPIKAIIUX CTEIICHHU C
palMoOHAIBHBIM TI0Ka3aTeleM;

UCTIOJIh30BATh CBOICTBa norapumMoB TUTST npeoOpazoBaHuUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HPpPAIMOHANBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHUS C TTOMOIILI0 PABHOCUIBHBIX
NEPEXO0JI0B UITM OCYIIECTBIISIS TPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPHPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypPaBHEHHE,
OPUMEHSATh  HeoOxoauMmble  GOpMYJbl  JJIi  PEHIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKHUX YPaBHEHUM;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MIOCTPOSHHBIE MOJIEIH C UCIIOIB30BAHUEM allapaTa aireopshl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: (DYHKIIHS, CIOCOOBI 3a/laHus (PYHKITUH,
B3aMMHO OOpaTHble (YHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKkoB PyHKIIHIMA;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEIEICHUS U MHOYKECTBO
3HauYeHUN (QYHKINH, HYJIH (QYHKITUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DYHKIHH, HAuOOJNbIee W HAUMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTIEPUPOBATH MOHATHUSAMH: CTeTICHHAsT (DYHKIHS C HATypaTbHBIM H
IeapIM TIoKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM



nokasaresieM, rpaguk KOpHs N-OM cTeneHW Kak (PyHKUHMU OOpaTHOM CTENEHH C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEepUPOBATh MHOHATHSAMU: JMHEHHAs, KBaApaTuyHas U JIpOOHO-IMHEWHAs
(YyHKUUH, BBIMOJHATH 3JIEMEHTAPHOE UCCIIEI0BAHNUE U TOCTPOEHUE UX FPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTellbHas W Jorapupmuyeckas
(yHKIMU, WX CBOMCTBAa M TrpaduKH, MCMNONb30BaTh HUX TpaduKu JUIsl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: TPUTOHOMETPHUYECKAs OKPY>KHOCTH,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYyHKUMHA JJIS  HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peagbHOU
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXI1Y BEIUUMHAMU;

Hauasia MmaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OMNEpUpPOBATh MOHATHIMU: apudmeTHUeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoOMeTpudecKas Mporpeccusi, TMHEHHBIN U
AKCIIOHEHIIMATBHBIN POCT, (OpMyIa CIOKHBIX MPOLIEHTOB, UMETh MPEJCTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUM IJisi PEHIeHUs pealbHBbIX 3ajad MPHUKIATHOrO
XapakTepa;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CTIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHMMATh OCHOBBI 3apOKJICHMS MATEMaTHYECKOTO aHajin3a KaK aHaiau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINY;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIIUH JIJIs1 pEeIIeHUs 3a/1aY;

CBOOOJTHO OIEpPUPOBATH TOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
ABYX (DYHKIIMH, 3HaTh IPOU3BOJHBIC AIEMEHTAapHbBIX ()YHKLINHI;

UCIIOJIb30BaTh TEOMETPUUYECKUA W (PUBHUECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOIHO  ONEpUpOBaTh  MOHATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>XECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT Il ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELIEHUH 3a7a4 U3 APYTUX y4E€OHBIX PEIMETOB;

CBOOO/IHO OIEpPHPOBATh TMOHATHSMHU: OIpEAeNeHHEe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOyuenus B 11 kiacce oOydarIIMiiCs TOJYYUT CIEAYIOIINE
MIPEeIMETHBIE PE3YJbTAThl MO OTAEIBHBIM TeMaM padodeil mporpaMMmbl y4eOHOIo
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yuciaa 1 BBIYUCICHUS:

CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOXECTBA HATYPAJIbHBIX M LEJbIX YHMCEN, WCIIOJIB30BATh NPU3HAKH IEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4MCen s PEMICHUS 3a/1ay, IPUMEHSTh
anroput™ EBkinna;

CBOOOJHO ONEpPUPOBATH MOHATHUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh
HATypaJIbHBIEC YMCJIA B PA3JINYHBIX MO3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OINEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITE aprupMEeTUUECKUE ONepaluv ¢ HUMU U
MU300paXkaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKAa3aTEeJIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHSITh  HeoOXoauMble  (GOpPMYJbl  JIJIi  PELIEHHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMbI U COBOKYIIHOCTEH PAlMOHAJIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIBHBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VMppaluOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalre MOYJIU U IMapameTphl;

NPUMEHSTH TpadUyecKue METOMbI JIs PEIICHUs YPAaBHCHHU U HEPAaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayu,
MCCJIEIOBAaTh TOCTPOEHHBIE MOJIEIN C HWCIOJIb30BAaHUEM armapaTta aireopsl,
WHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKH:

CTpOuTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTH TE€OMETpHUYECKHe o0pa3bl YpaBHEHMI W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  ONEpUPOBATh TMOHATUAMH: TpaduKUd TPUTOHOMETPUUYECKUX

byHKITHUI;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Havasia MaTeMaTH4eCKOro aHajamn3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HaHOOJbIlIee U HAUMEHbIlIee 3HaUeHUs (DYHKIIMHU HEMPEPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEero pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKHX, 3ajayax, JJs
OINIPENENICHUS] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (opMyJod WM
rpadukom;

CBOOOJHO  OMEpUpPOBaTh MOHATUSMHU: TEpPBOOOpa3Hasi, OMNpeaeaEHHBIHI
UHTETpaji, HAaXOJIWUThb MEPBOOOPAa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJCIUPOBAHUM Ha MpUMEpe
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemiatb TpUKIAJHbIE 337a4d, B TOM YHUCJIE COLMAIIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K i (uu¢posrwie)
n/n NPorpamMmbl Bcero 0; TPOTLHBIC P ;KTH%CKHe o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHOro4seHsl. PauHOHaJILHLIeU YpPaBHEHHUS U o4 1 4 htto://fcior.edu.ru
HepaBeHCcTBa. CUCTEMBI IMHEHHBIX
YpaBHEHUU
2 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1 1 htto://fior.edu.ru
1[eJIbIM TTOKa3aTeseM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1 5 http://fcior.edu.ru
HppanmoHnanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1 1 http://fcior.edu.ru
YpaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKeHUs U 29 1 3 http://fcior.edu.ru
YpaBHEHUS
6 [TocnenoBaTrenbHOCTH U IPOIPECCUU 10 1 0 http://fcior.edu.ru
7 Jlorapudmmieckas Gy, 18 1 3 http://fcior.edu.ru
Jlorapudmuueckue ypaBHEHUS
8 HenpepriBubie ¢hyukimu. [IpousBoanas 20 1 3 http:/fcior.edu.ru
9 HOBTOP@HI/IG, o0o011eHue, cucreMaTu3anus 5 2 1 http://fcior.edu.ru
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 18



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/

11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Komrpoapmeie | lpakrireckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
1 I/ICCJ'IGILOBaHEIC (YHKIHIA ¢ TTOMOIIBIO 99 1
TIPOU3BOTHOM
2 ITepBooOpa3Hasi ¥ MHTETpAI 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIUM. 14 1
TpuroHomeTpryecKkue HEpaBEHCTBA
4 HpparnmonaiibHbIe, TOKa3aTeIbHBIE U 24 1
sorapuMuvecKue HepaBEeHCTBA
5 KowmmnekcHeie yncna 10 1
6 HarypanbHbie u 11e1b1e yncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHHC, 0000111eHHEe, CHCTEMATU3AIAS 16 2
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




Y4eOHbIH KYpC

«I'eomerpust. Yriy0/1eHHbIH YPOBEHb)
st ooygaromuxcs 10 — 11 kmaccon

HOACHUTEJIBHASA 3AIINCKA

['eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHON HAIMpPaBICHHOCTH W TPEIMETOB TYMaHUTAPHOTO IHKIIA.
[lockonmpKky  JOTHYECKOE  MBIIUICHHWE,  (QopMHUpyeMoe TIpu  H3yYeHUU
00yJaIOUIUMHUCS TOHSATUIHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOSHUU LEMOYKH JIOTUYECKUX YTBEPKACHUN MPHU PEIICHUU TeOMETPHUECKUX
3aJa4, YMEHHE BBIABUTAaTh W ONpOBEpraTh THUIOTE3Bl HEMOCPEIACTBEHHO
UCIIOJIb3YIOTCSl MPU PEIICHUH 3a/1ady €CTECTBEHHO-HAYyYHOTO IMKJIA, B YaCTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpamMmel yueOHOro Kypea «I'eomeTpus» Ha yriyOinEéHHOM
YPOBHE — pa3BUTHE WHIUBUAYATBHBIX CIIOCOOHOCTEH O0OyJarommxcsi MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  4yepe3  OOecreYeHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCNOJIb30BaHUs Oojiee TIIyOOKMX TE€OMETpUYECKUX 3HAaHUW U JeHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIEUIHOIO MPO(pECCUOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca TE€OMETPUM Ha YIIIyOJIEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiipeHHe MpeaCcTaBICHUs] O TEOMETPUM KaK 4YacTU MHUPOBOW KYJIbTYpPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOXHEHUIINX MaTEeMaTHMYECKUX MOJENAX, IMO3BOJIIOIIMX ONHMCHIBaTh M U3ydaTb
pa3HbI€ SBJICHUS OKPYXKAIOIIET0 MUpa, 3HaHWE MOHATUWHOTO anmnapaTa o paseiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHUpE MHOTOTPAaHHUKH M TeJla BpalIeHUs, KOHCTPYHPOBATh T'€OMETPUYECKHUE
MOJIETIH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopmMupoBaHuEe yMEHHUS BIAJETh METOAAMH JOKA3aTENbCTB M AJITOPUTMOB
pelieHusi, yMEHUs HMX MPHUMEHSTb, MPOBOJIUTH JO0Ka3aTelbHbIE PACCYXKICHUS B
XOJ/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COJEPKaHUEM,



dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUICCKUX YTBEPKIACHUN U POJIM AKCHOMATHKH B MPOBEIACHUHT
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXcsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHATBLHOW TPAMOTHOCTH, PEIICBAHTHOW T'€OMETPHUU:
YMCHHS PACIO3HABATh TMPOSBICHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYallUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
MOJICJTMPOBAHMS PEATBHBIX CHTYAIlUH, WCCICIOBAaHUS TOCTPOCHHBIX MOJIEICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JTUHUSAMU y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTcsa: «[IpsgMble W IUIOCKOCTH B TPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopbl W  KOOpAWHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSIMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE  JIOTMYECKMX YMEHHH  paclpeleisieTcss HE  TOJIBKO  TI0
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPEIENIEHHBIM MO ToJaM OOY4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOTPOCaM O0ydaroIuecs
oOpamiaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIAET OPraHU30BaTh  OBJAJICHHE
r€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU TMTOCIIEIOBATENBHO U MOCTYIATEIBHO, C
COOJI0/IEHNEM TPUHIIUIIA TIPEEMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKHUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ychmoBus nus  guddepeHnuanuu  00ydeHHsS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEBHBIX MpOrpamMM, O0OecneunuTh yrayOnEHHOoe
M3y4YeHHE T€OMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrednBas MPEEMCTBEHHOCTbh MEXKIY
o01uM 1 podeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUSL  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIICJICTBUS U3 HUX.

B3anMmHOe pacnonokeHue MpsSMBIX B IMPOCTPAHCTBE: IEpPECEKaroIIHecs,
napajuiejbHble U CKpelluBaromuecs mnpsiMmble. [IpU3HAaKW CKpENIMBAIOIINXCS
npsiMbIX. [lapanienbsHOCTh NPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE: NapasliebHbIE
psIMbIE B IPOCTPAHCTBE, MAPAILICTBHOCTh TPEX NPAMBIX, HapaICIbHOCTD NPSIMOM
u 1iockoctu. [lapannenbHoe W IEHTpalIbHOE MPOEKTUPOBAHUE, H300pakKeHHe
¢uryp. OcCHOBHbBIE CBOWICTBa MapajuIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapamiesbHON MPOCKIMH. YTJIBI C COHAMPABIEHHBIMUA CTOPOHAMHM, YTOJ
MEXy NpsIMBbIMM B MpocTpaHcTBe. [lapamienbHOCTh TIIOCKOCTEH: NapasuieibHbIe
IJIOCKOCTH, CBOMCTBa napaiesIbHbIX IIOCKOCTEM. [Tpocreiiine
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, MapajuieNenunes,
MIOCTPOCHUE CEYECHUH.

[TeprieHAUKYJISIPHOCTH NPAMOMN U MJIOCKOCTU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
IPOCTPAHCTBE, MPSAMBIE MApPAUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISPHON IJIOCKOCTH. OpToronanpHOE IPOEKTUPOBAHHUE.
[lepnieHaAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsMOM 7O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TMpPU3HAK NEPHEHAUKYIIPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY IPSMOM U INIOCKOCTBIO, ABYIDAHHBIN
YTOJI, TUHEHUHBIN YroJl JBYTPAHHOTO yria. TpEXrpaHHbIA U MHOTOI'PAHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTIO YyIJIA.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpansHuka. Ilpusma: Nn-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS MOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYTOJBbHBIM — MapajuleNIENUIIEl W €ro  CBOWCTBA.
Kparuaiimmue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHukKa. Teopema OJiinepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupammma: n-yronapHas mnHupamMuna,
npaBuUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TIpaHel
MPaBWIBHOM mNUpaMuabl. [IpaBuibHBIE MHOTOTPAaHHUKH: NpAaBUJIbHAS NpPU3Ma H
MpaBWIbHAS MNHPAMUJA, NpPaBWIbHAS TPEYroJbHAs MNHPAMUJIA W MPABUIbHBIN
terparap, KyO. IlpeactaBineHue O NpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
JNONEKAdIP U UKOCADIP.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOLAJb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM TMOBEPXHOCTHM U IOBEPXHOCTH NPABWIBHOW NUPaMHUBbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  INPABHIIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUs B IPaBWIBHOM MHOTOTPaHHUKE: CHMMETPHS
napajjiejenunea, CUMMETPUSA MPABUIJIbHBIX IIPU3M, CUMMETPHUSA IPaBUIBHOU
IIAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIC, COHAIIPABJICHHbIE U  IPOTUBOIIOJIOXKHO
HaIIpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKECHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHapHBIE BEKTOpHI. [Ipu3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mnapamnenenunena. Teopema O pPa3IOKEHUH BEKTOpa II0 TPEM
HEKOMIUJIAHApHBIM  BekTopaMm. IIpsmoyronpHas  cucteMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsI3b MEXIYy KOOpJIMHATAMU BEKTOpA H
KOOpJIMHATAMU TOYEK. YTOod MexXay BekTopaMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHIpPUYECKAss TMOBEPXHOCTb, KOHWYECKas TMOBEPXHOCTD,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
IWIMH]IP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacmnonoxkeHue
chepbl M TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0Opaxenue e
BpallleHusi Ha TUIOCKOCTU. Pa3BépTka numnuHapa U koHyca. CumMmerpusi chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, IIJIWHIPA, TUPaMHIbl U KoHyca. O0BEM mapa u M1apoBOTo
CerMeHTa.

KoMOuHnanuu Tenm BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BmucaHHas B
WINHAP, OMHWCAaHHAs OKojJo umiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO c(depbl, cdeppl, BIUCAHHON B MHOTOTPAHHUK WM TEIO
BpAIICHMSI.

[Tnomaas MOBEPXHOCTH IMWIMHIAPA, KOHYCA, TUIOMmaabs chepsl U e€ 4JacTei.
ITonobue B mpocTtpancTBe. OTHOmIEHHWE OOBEMOB, ILIOMIAACH IMOBEPXHOCTEH
nonooHbIx Quryp. IlpeoOpazoBanue momoOusi, roMoTeTHs. PelieHue 3amad Ha
MJIOCKOCTH C UCTIOJIB30BAHUEM CTEPEOMETPUUECKUX METOJIOB.



[TocTpoeHne ceueHnii MHOTOTPAHHUKOB M TEJ BPAIIEHUS: CEUEHUS TUIIMHIPA
(mapayiieTbHO YW MEPHEeHIUKYJSIPHO OCH), CEUeHHs KOHyca (MapasulesibHbIe
OCHOBAHUIO U MPOXOJASAIIUE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUEHHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETrO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEeKyLIEU MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTtBe. Omnepauum Haja  BekTopamu. BekrTopHoe
YMHOXEHHE BEKTOpOoB. (CBOICTBAa BEKTOPHOrO YMHOXeHHUdA. [IpsiMoyronbHas
cucTemMa KoopauHat B npoctpancTBe. Koopaunatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopIMHATHO-BEKTOPHBIM METOJ MPU PEHICHUH TeOMETPUUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. [[BkeHHS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHMM. Buasl JBWXKEHWI: TapauielbHBIA TEPEHOC,
LHEHTpaJIbHAsA CUMMETpHUS, 3€pKajbHasi CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoo6us. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHM C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTHYeCcKOoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUICKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTUYECKOMN IIIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, dTUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM acleKTaM Pa3JuyHbIX BUAOB UCKYCCTBA;

5) pusuveckoe BocnuTaHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTro 1 06€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mpodeccnr W pPeaTru30BBIBATh COOCTBEHHBIC JKMU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:



c(hOpMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, IIAaHUPOBAHHE IIOCTYMKOB U OLEHKH WX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEYECKOW eSITeNIbHOCTH, JTaroB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUHM, YCTaHABIMBAThH CYIIECTBEHHBIN NMpPHU3HAK KIIacCU(DUKAIUH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHSI M BHIBOIHI;

BbIOMpaTh cmoco® pemieHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro oObeKTa, sIBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00bEKTaMU, SIBICHUSMH, MTPOIIECCAMH,



CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TAKXKE BBIJBUTaTh
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMAaTU3UPOBaTh U HMHTEPIPETUPOBATh MHPOPMALMIO PA3IUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIe eiCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJTYUYEHHBIN PE3YJIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuanora, oOHapy)KMBaTh Pa3IMYHe M CXOJICTBO TO3UIIUKM, B KOPPEKTHOH (opme
dbopMyTHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYEeCKOM 3aJ1auH;

MPEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHJMBUAYaTbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNNOBBIX (opMax palboThl (00CyxkaeHHsl, OOMEH MHEHUH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTrMMHU YJ€HaMUd KOMAaHJbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHSL.

NPEAMETHBIE PE3YJIbTATHI

K xonmy 10 kinacca oOyvaromuiicst HAy9UTCS:

e CBOOOJIHO OIIEPUPOBATh OCHOBHBIMH TOHATHSMHU CTEPEOMETPUU TIPH
pEIICHNH 3a7a4 U MPOBEJICHUHA MaTEeMAaTHYCCKUX PACCYKIACHHUH;

e TMPUMEHSATH AKCHOMBI CTEPEOMETPHUM U CIEACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1a4;

e KJaCCU(PUIMPOBATH B3aMMHOE PACIOJOKEHHE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEN B MIPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEN B MTPOCTPAHCTBE;

e CBOOOJIHO OINEpUPOBaTh TOHATHSIMHU, CBS3aHHBIMM C yIJlaMd B
IPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSMON U
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUAMH, CBI3aHHBIMUA C MHOTOTPaHHUKAMU;

e CBOOOJIHO pacmo3HaBaTh OCHOBHBIE BHUbl MHOTOTPAaHHUKOB (MpH3Ma,
UpaMHIa, MPSMOYTOJIbHBIN Napasiesienumne, Ky0);

e KiIaccu(pUIMPOBATH  MHOTOTPAHHUKH, BBIOMpass  OCHOBAaHUA  JUIS
KJIaCCH(UKAITIH;

e CBOOOJIHO OMEpPUPOBATH TOHATHSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOTPAaHHUKOB TTIOCKOCTBIO;

e BBITIOJIHATH napajieabHOe, IIEHTPAJILHOE u OpPTOTOHATBHOE
POEKTUpPOBaHUE (UTYP HA TMJIOCKOCTH, BHITIOIHATH M300pakeHUus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHUS MHOTOTPAHHUKOB PA3IUYHBIMH METOJAMU, BBIIOIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAHHUKOB  (TpHU3Ma,
MMpaMUJia), FEOMETPUUECKUX TeJl C MPUMEHEHUEM (POpMYIT;



CBOOOJTHO OINEPUPOBATH MOHATHSIMHU: CUMMETPHUSL B MPOCTPAHCTBE, LEHTP,
OCh M IUIOCKOCTb CHMMETPHM, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUH
durypsr;

CBOOOJHO OINEpPUPOBATh MOHSATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B IMPOCTPAHCTBE;

BBIIIOJIHATH AEHUCTBHS HaJl BEKTOPAMHU;

pemaTe 3aJadyd Ha JIOKa3aTeJIbCTBO MAaTEMAaTHYECKUX OTHOLICHWN W
HAXOXKJICHHE T€OMETPUYECKUX BEJIIMYMH, NPUMEHSAS W3BECTHBIE METOJIbI
IIPU PEIICHUH MATEMATUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOXKHOCTH;

OPUMEHATh NPOCTEUIINE MPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-
KOMMYHHMKAllHOHHBIE CUCTEMBI IIPY PELIEHUH CTEPEOMETPUUYECKUX 3a/1a4;
U3BJIEKaTh, NPEOOPA30BBIBATH W HHTEPIPETUPOBATH HMHPOpPMALIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MNpPEACTaBICHHYIO Ha
YepTekax U pUCYHKaAX;

OPUMEHATh [OJYyYECHHbIE 3HAHUS HA IpPaKkTUKE: CpaBHHUBaTh U
AHAJM3UPOBATh PEAIbHBIE CUTyallud, MPUMEHATh W3yUYCHHBIE MOHATHS B
npolecce MOMCKa  pelIeHHs MaTeMaTH4eCKH  COpMYITUPOBAHHOU
npo0JieMbl, MOJEIUPOBATh pEalbHbIE CUTYallMM Ha $3bIKE T€OMETPHH,
UCCIIEN0BaTh MOCTPOCHHBIE MOJIENN C UCIIOJIB30BAHHEM T'€OMETPUUECKUX
HNOHATUN U TEOpeM, amnmapaTta aiareOpbl, pemaTb MPaKTHUUECKHUEe 3ajau,
CBSA3aHHBIC C HAXOXKICHUEM I'€OMETPUYECKUX BEIIUYUH;

UMETh MpEeACTaBICHUsI 00 OCHOBHBIX AITalax pPa3BUTUS I'€OMETPUU KaK
COCTaBHOM yacTH (pyHIaMEHTa pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMH C IIHJIMHIPUYECKOMH,
KOHUYECKOM U cepuvecKoll IMOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJTYYEHHUS;

OTIepUPOBATH MOHSATUAMH, CBSI3aHHBIMHU C TEJIAMH BpPALICHUS: IIMIUHIPOM,
KOHYCOM, chepoit U mapom;

pacmo3HaBaTh Tella BpamieHus (IWIMHAP, KOHYC, cdepa U 1map) u
OOBSCHATH CIIOCOOBI TIOYYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIIUPOBATH B3AMMHOE PACIIONIOKEHUE CHEphl U MIIOCKOCTH;
BBIYUCTISITh BEIWYMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIlCHHS,
00BEMBI ¥ TUIONMIAIM TIOBEPXHOCTEH MHOTOTPAHHHUKOB W TEJNl BpAICHUSA,
T€OMETPUIECKUX TeIl C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OTEPUPOBATH MOHATHUSMH, CBSI3aHHBIMA C KOMOWHAIMSIMHU Tl
BpalllCHWsI © MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U
OMMCAaHHBIA OKOJIO cephl, chepa, BIUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAIIICHHUS,;

BBIYUCTISITh COOTHOIIEHUSI MKy TUTOIIAISIMU TIOBEPXHOCTEN M 00BEMaMu
MMOJOOHBIX TEI;



n3o0paxaTh u3yuyaeMble (UTYpHl, BBINOJHATH (BBIHOCHBIC) IUIOCKHUE
YepTeX U U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTYp: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BPAIICHMUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATh HHPOPMALIUIO O
OPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MPEACTaBICHHYIO Ha
yepTexax U pUCyHKaXx;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITMIOJHAThH ONEPALMK HAJl BEKTOPaMU;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;
peniaTb reOMETPUYECKUE 3a/1a4i Ha BBIYUCIICHUE YTIIOB MEXAY MPSIMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PACCTOSSHUM OT TOYKM JO IUIOCKOCTH, B
LIEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPIMHATHOIO METO/1a NP PEILICHUU;
CBOOOJTHO ONEpPUPOBATH TMOHATHSIMH, CBSI3AHHBIMU C JIBDKEHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUN;

BBITIOJIHSITh U300paKEHHST MHOTOTPAHHMKOB M TEJI BpallleHUs] TIpU
napajyieIbHOM — TEPeHoce, IEHTPATIbHOW CUMMETPHUH, 3epKalbHOU
CUMMETPHH, TIPU TOBOPOTE BOKPYT MPSAMOU, MpeoOpa3oBaHus MoA00us;
CTPOUTH CEYEHUS! MHOTOTPAHHUKOB M TeJl BPAILECHUSA: CEUCHUS IMIMHIpA
(mapanienbHO U NMEePIEHANKYISIPHO OCH), CeUeHUs KOHYca (MapasuiebHbIe
OCHOBAaHUIO U MPOXOJSIINE Yepe3 BEPUINHY ), CEUEHUS Iapa;
UCIIOJIB30BATh METOJIbl TOCTPOEHUS CEUEHMI: METOX CJIEAOB, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILIEN IIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKHUE YTBEPKICHHUS;

NPUMEHSTh T€OMETpUYecKue (PakThl IS PEIICHUS CTEPEOMETPUUECKUX
3a/a4, MPEANoJIaralllinX HECKOJbKO MIArOB PEIICHHS, €CIH YCIOBHS
IPUMEHCHHS 3aJ1aHbl B SIBHOW U HESIBHOU dopme;

pemaTh 3ajJadyd Ha JIOKa3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEITUYHH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

OPUMEHATh  TOJIyYEHHbIE  3HAHUS HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATH U OLICHUBATh PEAIbHBIE CUTyalluu, IPUMEHSATh U3YUEHHBIE
NOHSTHS, TEOpPEMBI, CBOMCTBA B  IpoLECCE IIOMCKA  pELIEHUs
MaTEMaTUYECKH  CPOPMYIUPOBAHHOW  TPOOJIEMBI,  MOJIETUPOBATH
peanbHblE CUTyallUH Ha SI3bIKE T'€OMETPHUM, HCCIEA0BATh MOCTPOEHHBIE
MOJIEIM C HCIOJIb30BAHHUEM T'€OMETPUYECKUX IOHATHA M TEOpPEM,
anmaparta anreOpbl, pelarh MPAKTUYECKHE 3a/laud, CBSI3aHHBIE C
HAXOXKJICHHEM T€OMETPUUECKUX BETUYNH;

UMEThb MPEACTaBICHUS 00 OCHOBHBIX ATalax pa3BUTHUA TE€OMETPUM KaK
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM K i (undposbie)
n/n NMPOrpaMmblI Bcero 0; TPOTLHBIC P ;KaneCKHe o0pa3oBaTe/bHbIE
padoThI padoThI pecypesl
1 BBenenue B cTepeoMeTpuio 23 1 0 http://fcior.edu.ru
2 B3anMHOe€ pacnoiokeHue NpsiIMbIX B 6 1 0 http://fcior.edu.ru
MPOCTPAHCTBE
3 [TapamienpHOCTE NPSMBIX U IJIOCKOCTEN B 8 0 0 htto://fcior.edu.ru
MPOCTPAHCTBE
4 HepHeHHmfyMpHOCTB HPAMBIX H 25 1 0 http://fcior.edu.ru
TUTOCKOCTEH B MPOCTPAHCTBE
5 VYTl U paccTOsIHUS 16 1 0 http://fcior.edu.ru
6 MHororpaHHuKH 7 1 0 http://fcior.edu.ru
7 BekTopsl B mpocTpaHCcTBE 12 0 0 http://fcior.edu.ru
8 HOBTOPGHI/IG, 0000I11IeHrE U CUCTEMATH3AIINS 5 5 0 http://fcior.edu.ru
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
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11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne n/m f::g;?;f;:::me PALCIOB M TEM Beero Konrtpoabubie | IlpakTuueckue g%ﬁ?ﬁ)ll;l:gbﬂme
padoTsbI padoTsbI pecypebi
1 AHanuTH4eckas reoMeTpus 15 1
2 [ToBTOpEHwUe, 0606HIGHI:IG " 15 1
CUCTeMAaTH3aIis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
4 Tena Bpamenus 24 1
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxenust 5 1
7 [ToBTOpEHwUE, O606IH€HI:IG u 17 2
cUCTeMaTH3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




Y4eOHbIl Kypc «BeposiTHOCTD M CTATUCTHKA. YTJ1Y0JICHHBIN YPOBEHDb)
st ooygaromuxcs 10-11 kiaccos

HOACHUTEJIBHAS 3AIIMCKA

VYyeOHbli Kypc «BepoATHOCTh M CTAaTUCTUKA» YrIyOIEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO 00Iero oopasoBaHus. Y4eOHbBINA KypcC
npeaHa3HavyeH sl OpMUPOBAHUS y OOYHAIOIINXCA CTATUCTUUYECKON KYJIbTYphl U
NOHUMAHHUS POJIU TEOPUHM BEPOSITHOCTEN KaK MATEMAaTUYECKOI0 MHCTPYMEHTA AJIS
U3YUYEHUs CIIy4alWHbIX COOBITHUM, BEJIMYUH W TipoiieccoB. [Ipu m3yueHunm kypca
o0OoramarpTcss NOpPeJCTaBICHUsT O00y4alolUXcsi O METOJax HCCleJOBaHus
U3MEHUMBOIO MHUpa, pa3BUBAETCs [MOHMMAaHME 3HAYMMOCTA M  OOIIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4eOHOro Kypca HampaBi€HO Ha 3aKpervieHUue 3HaHWM,
MOJIYYEHHBIX TIPU M3YUYEHUHU Kypca Ha ypOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
Ha pa3BUTHUE MPEACTABICHUWA O CIy4YalHBIX BEJIMYMHAX U B3aMMOCBA3SX MEKIY
HAMHM Ha Ba)XXHBIX MPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y oOydarommxcs A0IKHO chOpMHUPOBATHCA MIPEICTABICHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIMX MAaTEMATHYECKUX MOAECIISAX, UCIIOJIb3yEeMbIX
JUIS  ONMMCAHHMSI  AHTPOMOMETPUYECKHMX W JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble POJa HU3MEPEHHUAX, IIUTEIBHOCTU O€30TKa3HOU
paboThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmiecTBe. Y4eOHBIH Kypc siBisieTcs 0a30il 111 OCBOCHUS BEPOSITHOCTHO-
CTAaTUCTHYECKUX METOAO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEM, HO TaKXe COIMAJIbHBIX U MCHXOJOTUYECKHUX, TIOCKOJbKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAUMUTEIHLHOM MEpEe MCIOJIb3YIOT amnmapar
aHanu3a OONBIIMX JaHHBIX. lleHTpalibHYI0 dYacTh Y4eOHOro Kypca 3aHHUMAaeT
oOcyxaeHrne 3akoHa OOJbIIMX Yuced — (YHIAMEHTAJIBHOTO 3aKOHA IIPUPOJIHI,
MMEIOIIET0 MAaTEeMAaTHYECKYI0 (POopMaTH3aInIo.

B cooTBeTcTBHMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIJICICHBI OCHOBHBIC
conepkarenbuble JTUHUK: «CiydaiiHbie COOBITHS M BEpOATHOCTH» U «CiyyaiiHbIe
BEJINYMHBI U 3aKOH OOJIBLIUX YHCEID.

[ToMuMO OCHOBHBIX JTMHUN B y4e€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUH
rpagoB W TEOPUU MHOMXKECTB, HEOOXOAWMBIC ISl TOJTHOIIEHHOTO OCBOCHHS
Marepuaia JaHHOrO0 Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHYEeCKUX Y4eOHBIX
KYpCOB.

Conepxxanne mmaMA «CroydallHbIE COOBITHUS W BEPOSATHOCTH»  CIYXKUT
OCHOBOM st (hOpMUpOBaHUSI TMPEACTABICHUI O pacHpeiesieHUH BEPOATHOCTEH
MEXK1Yy 3HAUYCHUSIMU CIIyYalHBIX BEJIWYHUH. BakHYI0 4acTh B 3TOM COJEPKATEIBbHOU
JIMHUU 3aHUMAET U3YYEHUE T€OMETPUUECKOTr0 1 OMHOMUAIBLHOTO paclpeeieHui u



3HAKOMCTBO C WX HENPEPHIBHBIMH aHAJIOTaMU — MOKa3aTEJbHBIM U HOPMaJIbHBIM
pacnpeeIeHUsIMU.

Tembl, CBSI3aHHBIE C HENPEPHIBHBIMU  CIy4YaHBIMM BEIUYMHAMH U
pacupeneneHus IMUA, aKUEHTUPYIOT BHHUMAaHHE OOy4alollMXCs Ha OMNHCAaHUM U
M3YUYEHUU CIyYalHBIX SIBICHUM C MOMOIIBI0 HEMpephIBHBIX (GyHKIMH. OCHOBHOE
BHHUMAaHHE YENSIEeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PacIpe/IelICHUsM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMUTEIbHOE W3Y4YEHHUE CBS3H
MEXIYy CIy4YyalHbIMM BEJIMYMHAMU U ONHCAHUE OJTOM CBA3M C TMOMOIUIBIO
Kod(ppuLIMeHTa KOPPENAIMU U €ro BHIOOPOYHOTO aHajgora. OTH DJIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JlmarpaMMbl pacceMBaHUs», U3yYEHHYIO HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMsi, © BO MHOIOM OINUPAIOTCS HAa CBEACHUS U3
KypCOB anreOpbl U T€OMETPHUHU.

Emé oauH aneMeHT  coiep)kaHus, KOTOpbIM  MpeasiaraeTcss  Ha
O3HAKOMUTEIBHOM YpPOBHE — TMOCJEA0BATEIbHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITH, HACTYNAIOUIMX B €UHUILY BpeMeHH. O3HAKOMIIEHHE C paclpe/eieHHEM
BEPOATHOCTEH KOJIMYECTBA TAKHUX COOBITUI HOCHUT pa3BUBAIOLIMN XapakTep H
ABIIAECTCS aKTyaJlbHBIM JJIg OYQyIIMX aOUTYpUEHTOB, MOCTYMAONIMX Ha y4eOHbIE
CHEIUANbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, IICUXOJIOTHEH W
yIPaBIICHUEM.

Ha wusydyenue yuebGHOoro xypca «BeposiTHocTh M cratucTUkay Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 vacoB: B 10 kmacce — 34 uvaca (1 yac B
Hepento), B 11 knacce — 34 yaca (1 gac B Hezeno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

I'pad, cBs3ubliii rpad, nytu B rpade: mukibl 1 nenu. CteneHs (BaJIeHTHOCTD)
BepiuHbL. ['padsl Ha miiockocTu. [lepeBbs.

Cny4aitHble SKCTIEPUMEHTHI (OIBITHI) U CIy4ailHble COOBITHSA. DJIEMEHTAPHbIC
coObIThs (MCX0/bl). BeposTHOCTH ciaydailHOro coObITHs. Ban30CcTh 4acTOTHI U
BEpOSITHOCTH  coObITHi.  CiydaifHble  ONBITBI € PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Onepanuu HajJ COOBITUSIMU: NepecedeHre, 00beAMHEHNE, TPOTUBOIION0KHbBIE
coObITHs. J{narpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEM.

VYcioBHAas BEPOSITHOCTb. YMHOKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyia baieca. HezaBucumbie
COOBITHUSI.

bunapHbiil ciydaiiHblii ONBIT (MCTIBITAHUE), YCIIeX U Heyaada. HezaBucumbie
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCHBITAHUM J10 TIepBoro ycnexa. IlepectaHoBKH
u ¢akrtopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyna OuHOMA
HproTona.

Cepusi He3zaBUCHMBIX ucnbiTaHud bepuynmu. CryvaitHslii  BbIOOp U3
KOHEYHOU COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BeposTHocTed.  [uarpamma
pactpenenenus. Onepanuu Haj ClIydyalHbIMHU BelWMYMHamMu. buHapHas ciaydaiiHas
BennunHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIE€OMETPUYECKOE U
OMHOMMAIIEHOE.

11 KIIACC

CoBMmecTHOE pachOpenesieHHe JBYX Ciy4yalHbIX BenauunH. HesaBucumeble
CIIy4aliHbI€ BEJINYMHBI.

Marematudeckoe OXHUJaHUE CIy4yalHOW BEJIWYMHBI (pacrpenesieHus).
[IpuMepbl TpUMEHEHHS MaTeMaTHYECKOrO0 OKHUJaHHs (CTpaxOBaHHE, JOTEpes).
MaremaTudeckoe OXHIaHWEe OMHAPHOW CIIydallHOW BENWYMHBL. MaTemMaTH4ecKoe
OXXHMIAHUE CYMMBI CIy4alHBIX BEJIHYMH. MaTeMaTudeckoe  OXKHJIaHUE
r€OMETPUYECKOTO U OMHOMHUAIIBHOTO paclpeIelICHHI.

Jucnepcuss ¥ CTaHAZAPTHOE  OTKIIOHEHUE  CIIyYalHOW  BEJIMYUHBI
(pactipenenenus). Jucniepcusi OMHApHOU Ciy4yaitHOW BeTWYMHBL. MaTemaTHdeckoe
OXXUJAHUE TPOU3BEICHUS M JUCHEPCUS CYMMBI HE3aBUCUMBIX CIIyYalHbBIX
BenuuuH.  [lucmepcuss W CTaHZAPTHOE  OTKJIOHEHHME  OMHOMHUAIBLHOTO
pacnpenenenusd. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUUYECKOTO
pacnpeneneHus.

HepaBenctBo YeoOniméra. Teopema UebOnnuéBa. Teopema bepuynnu. 3akon
OonplMX  yucel.  BbpIOOpo4HBII  MeTon — ucciegoBaHuUW.  BbiOopouHbIe
xapakTepucTuku. OIleHUBAHUE BEPOSITHOCTH COOBITHS MO BHIOOPOYHBIM JAHHBIM.
[TpoBepka NpoCTENIMX TUIOTE3 C TOMOUIBIO U3YUYEHHBIX PACTIPEACICHUM.



HenpepsiBHble ciydaiinble BenuduHbl. [Ipumepsl. DyHKIUA IIOTHOCTH
BEPOATHOCTU paclpeneieHuss. PaBHOMEpHOE paclpenesieHue U €ro CBOWCTBA.
3amaun, NpUBOISIIME K MOKA3ATENBHOMY PACIPEACICHUIO. 3aauu, TPUBOASIINE K
HOPMAaJIBHOMY paclpencieHuro. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MOKA3aTeNIbHOTO pacipeaeeHus, PyHKIHs MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pacnpenenenus. OyHKIHS IIIOTHOCTA U CBOMCTBA HOPMAJIBHOTO PACIIPEACIICHNUS.

IlocnenoBaTeIbHOCTE  OJWHOYHBIX  HE3aBHCHMBIX  COOBITHMH. 3ajauu,
IIpUBOAsIIME K pactpenenenuto [lyaccona.

KoBapuanuss 1Byx ciuydailHeix BenuuuH. KoapduuueHt nuHeHHOM
koppensiuuu.  CoBMecCTHble  HAONIONEHMUS  JBYX  BEJIMYMH. BbpIOOpOYHBI
ko3 dumeHT koppensiuuu. Paznuuuve Mexay JTUMHEHHON CBSA3bI0 U MPUYHUHHO-
CJIEICTBEHHOM CBA3bI0. JIMHENHas perpeccus, METOl HAaMMEHBIIMX KBaJpPaTOB.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTHUKA» (YIJIYBJEHHBIM YPOBEHb)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaXkJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI W JIPyroe), yMeHHUe
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TPAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHUCKOTO Hapoja, chOpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKEHUN HayKh U JIESITEIbHOCTHIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAasg ACTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCTIPUUMUYUBOCTH
K MaTEMaTUYECKUM aCTIeKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTUYeCKHWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOC IHMTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATHH M
OTIbIXa, PEryJsipHasi GpU3HUecKasi aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYIdy, OCO3HaHHE IIEHHOCTH TPYIOIIOOMs, HWHTEpEC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSTEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccnr W pPeaTu30BBIBATH COOCTBEHHBIC IKWU3HCHHBIC TIIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMAaTUUECKON HATPaBJIECHHOCTH;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE INI00AIBHOIO XapakTepa SKOJIOTHYECKUX MPOo0IeM, OpUeHTalUs
Ha TMPUMEHEHHE MaTEeMAaTHMYEeCKUX 3HAHWU MJig peuieHus 3agady B 00J1acTH
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOINECTBEHHOW  MpPaKTHKW, IMOHUMaHHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTUKd M MaTeMaTH4YeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEeIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISTh M XapaKTePU30BaTh CYIISCTBCHHBIC MPU3HAKKH MAaTEMaTHYECKHX
OOBEKTOB, TMOHATHHA, OTHOUIEHUH MEXIy [MOHATUSAMHU, (HOPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIpUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBBIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHbIE;

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JIeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBI€ U OT MPOTUBHOTO), BEICTPAUBATH apPTyYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BHIBOJIBI,

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXOMAIUNA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUSA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIBCKUNA HHCTPYMEHT IIO3HAHHUS,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSTEIBHO CIIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYEeCKOTO 0OBEKTa, SBICHHUS, TIPOIECcCa,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000LICHUN;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€(PUUUTH MH(DOpPMALUU, TAHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIIUIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPHpPOBaTh HMH(POpPMALIMIO, MPEJCTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3yIIbTaT;

B XOJIe OOCYXKJIeHMs 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE Ha ITOMCK
pEIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajora, oOHapy)KHBATh Pa3IMYMEe W CXOJCTBO IMO3MIIMNA, B KOPPEKTHOU dopme
dbopMyITUpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yJIbTaThl PEIICHUS 3aJ1au, SKCIIEPUMEHTA, UCCISAOBaHUSA,
IIPOCKTa, CAaMOCTOSITEIIHHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
IIPE3CHTAIIMN M OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepcaJIbHbIE Y4eOHbIE TeHCTBUS

Camoopranusanus:

COCTaBJIATH ILJIaH, AITOPUTM PEIICHUS 3aJ1aud, BEIOMPATh CIIOCOO PEIICHUS C
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MpeBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPU PEIICHUU 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEIOCTHXKEHHS PE3yJbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPaOOThI, pacnpelnemsiTh
BUJIBI PabOT, JOroBapuBaThCs, OOCYX IaTh TPOLIECC U pe3yabTaT paboTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JCUCTBUS C APYTMMHU YJ€HAMU KOMAaHJbl, OLEHUBAThH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIbTATHI

K xonmy 10 kinacca oOyvaromuiicst HAy9UTCS:

CBOOOJIHO OINEpUpPOBATh MOHATUAMU: rpad, MIOCKH rpad, CBI3HBIA Tpad,
nyTh B rpade, ILenb, IUKI, JIEePEBO, CTENEHb BEPIIMHBI, JEPEBO CIy4aiHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMU: CIyYAWHBIA DKCIEPUMEHT (OIBIT),
Clly4ailHoe coOBITHE, dJIEMEHTapHOEe ClIydallHOe COOBITHE (dJIEMEHTAPHBIA MCXO)
CIIy4ailHOTO  OMbITA4, HAXOAWUTh BEPOSITHOCTH COOBITMM B  OMNBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH;

HAXOJIUTh U (OPMYJIMPOBATH COOBITHS: TIepeceueHrne, 00beIMHEHNE JTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIIOJIONKHOE JTAHHOMY, HCIOJIb30BaTh JAHATPAMMBI
Diinepa, KOOPAWHATHYIO MPSIMYIO JIJIsl PEIICHUs 3aj/iay, MOJIb30BaThCs (HOpPMYIIoit
CJIO’KEHHMSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIIyYalHBIX COOBITHI;

ONEPUPOBATh  NOHATHUAMMU: YCIOBHAas  BEPOSATHOCTb, YMHOKEHUE
BEPOSITHOCTEH, HE3aBUCHMbIC COOBITHS, JIEPEBO CIy4alHOTO DSKCIEPUMEHTA,
HAaXOJUTh BEPOATHOCTH COOBITHI C TOMOIIBIO TpaBWja YMHOXKEHHS, JepeBa
CIIy4aifHOTO OTbBITA, HCIOIB30BATh (POPMYIy TMOJHOW BEPOSTHOCTH, (HOpMyITy
baifeca pu pemienun 3a1ad, onpeaessiTh HE3aBUCUMOCTh COOBITHI 10 (popmyrie u
10 OPTaHU3alMHU CIIYYalHOT O SKCIIEPUMEHTA;

NPUMEHSTh H3yYeHHbIE KOMOWHATOpPHBIE (OPMYJBl I TIEPEUUCICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIyYaWHOTO OIbITa, PEHICHUS
3a7a4 110 TEOPUU BEPOATHOCTEN;

CBOOOJTHO  OMEpUPOBATh TMOHATUSAMH: OWHAPHBIA  CIyYalHBIM  OMBIT
(ucnpiTaHuE), ycrnex W HeyJaya, HEe3aBUCHMbIE HCIBITAHUS, CEpUs HMCIBITAHUM,
HaxoOJIUThb BEPOSITHOCTU COOBITHI: B CEPUM UCIBITAHUWA 10 MEPBOro ycrexa, B
cepuu ucnbiTaHuil bepHyIM, B ONbITE, CBA3aHHOM CO CIIy4alHBIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH;



CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: CIy4aliHas BEJWYWHA, pacIpeiecHue
BEPOSITHOCTEW, JuarpamMma paclpejeieHusi, OuHapHas ciydailHas BeJIU4UHA,
reoOMETPUUECKOE, OMHOMHUATBHOE pacpeielICHHE.

K xonny 11 kiacca o0y4aromuiics Hay4uTCs:

OINIEpUPOBATH MOHATUAMHU: COBMECTHOE pPACHPENCICHUE [BYX CIIyYalHBIX
BEJIMYMH, UCIOJI30BaTh TA0JIUILy COBMECTHOTO paclpeleNieHus ABYX CIydailHbIX
BEJIMYMH JUI BBIACJICHUS PACIPENCIIEHUAS KaXIO0W BEIMYUHBI, OIPEACICHUS
HE3aBUCUMOCTH CIIyYalHbIX BEJIMYMH;

CBOOOJIHO OMEpPUPOBATH MOHATUEM MATEMATUUYECKOTO OXHUAAHUS CIIydyalHOU
BEJIMYUHBI (pacrlpeniesieHnsi), MPUMEHATh CBONCTBA MAaTEMAaTHYECKOTO OXHUIAHUS
IpU PEIICHUM 3aJ]1ay, BBIUUCIATh MAaTEMAaTUUECKOE OXHJaHWEe OWMHOMUAIILHOTO U
FEOMETPUUYECKOr0 PacpeaCIICHUN;

CBOOOJIHO OIEpPUPOBATH MOHITUSMH: JUCIECPCUS, CTAaHIAPTHOE OTKIOHEHUE
CIy4alHOM BEJMYWHBI, TPUMEHATH CBOWCTBA AUCHEPCHUMU CIYYaWMHOM BEJIUYHHBI
(pactipeneneHus) MpU PEIICHUH 3ajiay, BBIYHCISTH JUCIIEPCHUIO M CTaHIAPTHOE
OTKJIOHEHHUE TEOMETPUYECKOTO U OMHOMHAJIBHOTO pacTpeIeIICHUIH;

BBIYHCIISITE BEIOOPOYHBIE XapaKTEPUCTUKHU 110 JaHHOW BBIOOPKE M OIICHUBATH
XapaKTePUCTUKU TeHEpPaJbHOH COBOKYMHOCTH JAHHBIX TI0 BBIOOPOYHBIM
xapaktepuctukaM. OIeHUBATh BEPOSTHOCTH COOBITUM M TIPOBEPATH MPOCTEHUIINE
CTaTUCTUYECKUE TUIIOTE3bI, MMOJIb3YACh N3YYEHHBIMU PACTIPEACICHUSAMU.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/m
NPorpamMmbl Bcero KO; TPOTLHBIC HpﬁaKaneckne o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 DnemMeHTHl TeopuH rpados 3 O6ubnuoTeka oK
CnyJaitHble ONBIThI, CIyd4alHbIe COOBITHS U .
2 i v 3 http://fcior.edu.ru
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
coopITusMH. CIIOKEHNUE U YMHOKEHUE .
3 . ™ 5 http://fcior.edu.ru
BEpPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTD.
HezaBucumsie coObITHSA
Onepanuu HaJl MHOKECTBAMHU U
coObITusiMU. ClO’KEeHHE U YMHOKEHUE .
4 N ™ 5) http://fcior.edu.ru
BEPOSITHOCTEH. Y CIIOBHAsA BEPOSITHOCTD.
HezaBucumbie coObITHA
5 DeMeHThl KOMOMHATOPUKH 4 1 http:/fcior.edu.ru
Cepu nocieoBaTeNIbHbIX UCIIBITAHUI.
6 Ucnpitanus beprymu. CiydaifHbIi BIOOD 5 http://fcior.edu.ru
13 KOHEYHOW COBOKYIHOCTHU
7 CrnydaifHple BEIMYUHBI U paCIipeaeICHUS 14 1 http://fcior.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 39 2 0
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11 KVIACC

KosauuecTBo 4acoB DJIEKTPOHHbBIE
HaumeHnoBaHue pa3esioB U TeM udposbie
Ne n/m NpOrpaMMEI pasi Beero Konrpoabubie | IIpakTuueckue C(L)I%ptil:i)BaTe.])'Ibele
padoTsbI padoThI pecypebi
1 3aK0OH OOJIBIITUX YUCET 5 0 0 bubmuoreka [JOK
2 DIeMEHTHl MAaTeMAaTHIECKON CTATUCTUKA 6 0 0 oubmmoreka [JOK
HenpepbiBHBIE CiTydallHbIE BEJTMYHHBI
3 (pactipenenieHns ), TOKa3aTeIbHOE U 4 0 0 bubmmoreka [JOK
HOPMAJILHOE pacrpeiesiCHuUs
4 Pacripenenenne [lyaccona 2 0 0 oubmoreka [[OK
5 CBsI3b MEXJTy CITyJalHBIMH BEJTUIHHAMU 6 0 0 oubmoreka [JOK
6 O06001eHre U cucTeMaTru3aIus 3HaHUHA 11 1 0 oubaunoteka [JOK
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Mopakosuy A.I'., Cemenos I[I.B.Maremaruka. Anrebpa M Hayajga MaTeMaTHYECKOIO
aHayu3za, reomerpus. 10 kiacc. (yriryOoaeHHbIH ypOBHU) B 2-X 4acTsIX.

Atanacsn JI.C. Byry3zoBaB.®, Kagomne C.b. u ap.nox pykoBojactBom Tuxonoa A.H.

I'eomerpust 10-11 xi. yueOHuK [uis 00IIE0Opa30BaTENBHBIX OPTraHU3AIUN YTriyOIeHHBIN
YPOBEHb.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
bu6mmoreka [IOK

Pocculickas anekTpoHHas mkoia

Slunexc. YueOHUKH



