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«AJare0pa u HaYaJIa MATEMATHYECKOI0 AHAJIN3A. YTI/J1y0JeHHBI YPOBEHD)

HOACHUTEJIBHASA 3AIINCKA

VYueOHbIl Kypc «Anredpa W Hauajla MaTEMaTUUECKOTO aHallu3ay» SBISIETCS
OJIHUM W3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oOIiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GopMUpyeT
JIOTUYeCcKOoe M aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolKuXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUU, CIOBECHOCTU U JAPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (QopMyaupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIN Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajin3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMHU (DU3UKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX ISl JajbHEWIIero oOpa3oBaHUs U B
MOBCETHEBHOM KU3HU. B TO ke Bpems oBlajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKLMSIMH aireOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
00001IeHne W KOHKPETH3allMio, aOCTparMpoBaHUE W aHAJIOTHIO, (OPMHUPYET
KpPEaTUBHOE M KPUTHYECKOE MBIIIUICHHE.

B xone usydyenus yyeOHOro Kypca «Anrebpa M Havajga MaTeMaTUYECKOTO
aHanM3a» OOy4YaroNIMecs IMOJy4al0T HOBBIA OMBIT PEIICHUS NPUKIAJHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pealbHbIX CHUTYaIIUil,
UHTEpPIpETAUUd  TOJYyYEHHBIX  PEIICHUH, 3HAKOMATCA €  [pPUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IOTEHIIMATIOM,
KOTOpPBIN peanmu3yeTcsi KakK uepe3 y4eOHbI MmaTepualn, CHOCOOCTBYOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAllMM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonuku oOydeHHs anreOpe W HauyajgaM MaTEeMaTHYECKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOY4YEeHUS.

B crpykrype yueOHOro kypca «Anredpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna



U BBIUHCICHUN», «DYHKIIMU U TpaduKkn», «YpaBHCHH W HEpaBEeHCTBa», «Hauama
MaTeMaTHYecKoTo aHanm3a», «MHOXecTBa W JIOTHKa». Bce OCHOBHEBIC
COZIePKATEIbHO-METOIMUECKUE JIMHUU HM3YYalOTCS Ha TPOTSHKEHUU JABYX JIET
o0ydyeHUss Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSS
JpyT Ipyra U MOCTETICHHO HACHIMIAsCh HOBBIMM TEMaMHU W pazzacinamu. JlaHHBINA
y4EOHBIM KypC SBJISETCS HWHTETPATHBHBIM, IOCKOJIBKY OOBEIUHSAET B cele
collepKaHNe HECKOJBKUX MaTEeMaTHYCCKHX IUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHS, MAaTEeMaTHYECKUA aHalu3, TEOPHs MHOXKECTB, MaTeMaTH4YecKas
noruka u apyrue. [lo Mepe Toro kak oOyuaromuecs OBIaJEBarOT BcE Oosee
MIHPOKAM MAaTEMaTHYECKUM arllapaToM, y HUX TOCIEAOBATEIbEHO GOPMUPYETCS U
COBEPIIIEHCTBYETCS YMEHHE CTPOWTh MAaTEMAaTHYECKYIHO MOJCIh pPCaTbHOU
CUTYallluH, TPUMEHSATH 3HAHUS, TIOJYUYCHHBIC TTPH U3YYCHHH Y4eOHOTO Kypca, JUIs
pEIIeHUsI CAaMOCTOSTETFHO CHOPMYIIMPOBAHHON MAaTeMaTHIECKOW 3aJaud, a 3aTeM
UHTCPIIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYEeCKas JTHHHS «YWcla W BBIYMCICHUS» 3aBepIIacT
(bopMHUpOBaHNE HABBIKOB HMCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 00mIero oopazoBanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIONIMX B CeOS MCIOIB30BaHUE PA3TMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBITOIHATH MPHOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMbIe OOYyYalolMMCSI MHOXECTBA HATYPaJIbHBIX, IENbIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIlEpaluu: JICJIICHUE HaIelo,
ONIEPUpPOBAHUEC OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWMCTBA
PaIMOHANILHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUIECCKUE OTEePalUU, a TaKKe
W3BJICUEHUE KOPHSA HATypajJbHOM CTENEHW HAa MHOXKECTBE KOMIUICKCHBIX YHCET.
brnarogapsi mocienoBaTeIbHOMY PACIIUPEHUIO Kpyra HCIOJNBb3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPHUMEHEHUS NIl PEUICHUs Pa3IMYHBIX 3a7a4
dbopMupyeTcsi Tpe/ICTaBICHUE O €IMHCTBE MaTEeMaTHKHA KaK HAyKd U €€ poiid B
MOCTPOCHUU MOJIeNIe PEaIbHOTO MHpA, IIMPOKO HCIOJB3YIOTCS 0000IIeHHE |
KOHKpETH3aIHs.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» pEaTM3yeTCs Ha TPOTSHKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oOmIero oO0pa30oBaHUs, IMOCKOJBKY B KaXKIOM
pasnene I[IporpaMMbl TpEeTyCMOTPEHO peIieHHe COOTBETCTBYIOIMMX 3ajad. B
pe3ynbrate OOydYarIuecs OBIAJCBAIOT PA3TUYHBIMA METOJAMHU  PEIICHUS
pPaIMOHANIBHBIX, UWPPAMOHATBHBIX, TIMOKA3aTENbHBIX, JOTAPUDMHUUECKUX U
TPUTOHOMETPUUYECKUX YypaBHEHMH, HEPAaBEHCTB M CHUCTEM, a TaKXKe 3ajad,



coaepkamux napaMeTpbl. [loaydeHHbIE YMEHHSI IIUPOKO HCIOJB3YIOTCS MpHU
uccinenoBaHud (PYHKIUNA C TMOMOIIBIO MPOU3BOJHOM, IPU PEUICHUU MPUKIATHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN ()YHKIIUH.
JlanHasi conepkaTesbHasi JUHUS BKJIIOYaeT B ce0s Takxke (OpMUPOBAHUE YMEHHI
BBITIOJIHATHL  pacu€Tel 1o  ¢dopmynaMm, MpeoOpa3oBaHUs  PAMOHAIBHBIX,
UPPAIUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKe BbIPaKEHU,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaiga MPOUCXOAUT  JajbHEHIIEe  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIUICHUST O0yYaromuxcs, GOPMUPYIOTCS HABBIKU JIETYKTHUBHBIX
paccyxjaeHudt, paboTel C  CUMBOJBHBIMU  (opMamu,  MOpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npemiaraet d(PpQGeKTUBHbIE HWHCTPYMEHTBI [l PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJISIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KakK
SI3bIKA HAYKH.

ConepxartenbHo-MeTonuueckass JuHuA «DyHKMM U rpaduKu» TECHO
nepervieTaeTcss ¢ APYrUMHU JIMHUSIMU Y4eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, TorapuMUIECKOW U TPUTOHOMETPUUECKUX (DYHKITNI, X CBOHUCTB
U rpauKoB, HCMOJIb30BaHUe (DYHKIHMM Uil pelIeHHs 3aJa4d U3 IPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaKk W C pEIICHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3Tom OojbIIoe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpaKaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. MaTepuai 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHoW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYILIECTBEHHO PAaCIIMPUTh KPYyrI KaK MaTeMaTHUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduky  CIOXKHBIX (YHKIUNA, OMPENeNsiTh WX HauOONbIINE W HANMEHBIIHNE
3HAYEHWS, BBIYUCIATH IUIOMAAU (Guryp u oOBEMBI TEd, HAXOAUTH CKOPOCTH H
yCKOpeHHus TpoleccoB. JlaHHas coaepkaTenbHas JHUHUS OTKPBHIBAET HOBbBIC
BO3MOXKHOCTH TIOCTPOCHUSI MaTEMaTUYECKHUX MOJIeNIEd peallbHbIX CHUTYaIlUH,
MO3BOJIIET HAXOJUTh HAWJy4lllee pEIIeHWEe B NPHUKIAIHBIX, B TOM YHCIE
COIMATbHO-KOHOMUYECKUX, 3a/a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO, (POPMabHO-JIOTUYECKOTO U
KpEaTHUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHUS



3aKOHOB MAaTeMaTUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyyarommuecs: y3HarT O
BBIJTAIOIIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPA3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAs TUHUS «MHOXKECTBA M JOTMKA» BKJIIOYAET B
ce0si DJIEMEHTHhl TEOPUM MHOXKECTB M MaTeMaTHYeCKON JOTUKu. TeopeTuko-
MHOKECTBEHHBIE MIPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TIpeajaraloT HamOoJsiee YHUBEpCANbHBIM SI3bIK, OOBEIUHSIONIMI BCE pa3ieibl
MAaTEMAaTUKA W €€ MPWIOKECHUN, OHU CBSI3bIBAIOT pa3HbIE MaTEMATUYECKHUE
OUCHMUIUIMHBL W HMX TPWIOKEHUS B e€auHoe 1enoe. [loaTomy BaxHO nAaTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MAaTeMaTHKHA W MCIOJb30BATh €0 JJIsl BBIPAXKEHUS CBOUX MBICIIECH.
JlpyruM BaXHbIM TPU3HAKOM MAaTEMaTUKHM KaK HayKd ClIeAyeT MNpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBWwaM  TMOCTPOCHHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO €  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4Jaromuxcs, M03BOJISET UM CTPOUTh CBOU PACCYXKIEHUS HA OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOM Kkypce «Anrebpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaTeMaTH4YE€CKOI'0 MOJEIMPOBAaHMS, KOTOPHIE IPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peabHbIX
CUTyallluii, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO amnmapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHaln3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToOB. Takue
3a/1aHus BILUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIbKY BECh MaTepUal
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3amad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydalllmuecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
MCIIOIb30BaTh  AHAJIOTHIO, 0000IMaTh M KOHKPETHU3MPOBATH  IPOOIIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B POIIECCe U3YUCHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa W Hadaja MaTeMaTUYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 knacce — 136 yacoB (4 vaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoauyeckue apoodu. [IpumeHnenue apobGedl W MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHUCJa U ero cBoicTBa. [IpuOamkEHHbIE BBIUYUCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEN JJIS PEIICHUS MPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndyecknii KOpeHb HaTYPAIBLHOM CTENEHU U €T0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyc, KOCHHYC, TaHI€HC, KOTaHT€HC YHCIOBOT'O apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT€HC YMCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs U ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METOBI PEIICHUS LETBIX U IPOOHO-PAMOHATIFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4YiIeHbl OT OJHOW IEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHorounensl ¢  LEIbIMU
kod(punmenramu. Teopema Buera.

[TpeoOpa3oBaHyst YUCIOBBIX BBIPAXKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HNppaunonansHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoOpazoBaHue BhIpAKEHUM, COJIEpKAITUX JTOTApUPMBI.
Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI penieHus

Jorapu(MUYECKUX YpaBHCHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BhIpAKEHUM. PellleHre TpUroHOMETPUIECKUX YpaBHEHUM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHuW. Ornpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUUA CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHMS, IPUMEHEHNUE ONPENEIIUTENS ISl PELICHUs
CUCTEMBI JIMHEMHBIX ypaBHEHWH. PelieHune NpUKIAAHBIX 3aJad C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHue ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, crnocoObl 3ananus (yHKUMH. B3auMHO o0OpaTHble (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
byakuun. [IpoMexyTkn MOHOTOHHOCTH (YyHKIHMH. MaKCUMyMbl U MUHHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHblllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IMHEHHAs (YHKIMHU. DIIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKUMS ¢ HATypaJdbHBIM U II€JIBIM MoKa3arenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U Tpaduk KOpHA N-OM CTENmeHW Kak (PYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, UX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

OyHKIMOHAJIIBHBIE 3aBUCUMOCTH B pEAIBHBIX IIPOLECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs TOCJEHOBATSIbHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKLHAH. MoHnoTOHHBIE 17§ OTpaHUYCHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMATHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMETPHYECKOM
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. VMcnonb30BaHWE NPOrPECCHMU Ul PELICHMs] pPealbHBIX —3a1a4
MPUKJIAAHOTO XapakTepa.



HenpepoiBHble (GyHKUIMH W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB QyHkiuid. CBOHCTBa (YyHKUMU HENpPEpBIBHBIX HAa OTpe3ke. MeToj
MHTEPBAJIOB Ul PEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3nUecKHil CMBICT IPOU3BOJIHON. YpaBHEHUE KacaTeabHOU K TpaduKy (PyHKIIMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOMXKECTBEHHOIO ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO0 OOBEKTa, CIEJICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia 1 BHIYMCICHUSA

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOlee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (OPMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelieHus] (PU3UIEeCKUX U TEOMETPUIECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMbI-CIIE/ICTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU. Pellienne TpUroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBl PEIICHUS CHUCTEM U COBOKYIHOCTEW pallMOHAIBHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJady W3 pas3fuyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, UHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
NPEIMETOB U PEAIbHOM KU3HHU.

Havana MmaTeMaTH4eCKOro aHajamn3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
OPUKIAOHBIX 3aJayax, g OIPENENIEHUs CKOPOCTH U YCKOpPEHHMs Ipollecca,
3a1aHHOTO (hOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpana o Gopmyne Hetotona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE pealbHBIX IPOLECCOB C MOMOUIbI0 Au(depeHInaIbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAKAAHCKOM MO3UIIUKM 00YJaIOIIEeTOCsl KAaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUHUCKOW MAaTEMaTUYECKOUW IIKOJbI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOrO Hapoaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJEHHUS, CBA3AHHOIO C MPAaKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1au, PEIICHUH, pPACCyKICHUN, BOCIPUUMIUBOCTh
K MaTEMaTUYECKUM acCIleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3710pOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IUJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOMN
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY’KAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUsA HAayKu U  OOIIECTBEHHOW  TMPAKTHKW, TTOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
Pa3BUTHUS ¥ 3HAYUMOCTH JUIsI PA3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS M CPABHEHUS, KPUTEPHUH MPOBOJANMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX W YTBEPXKACHUSX, MpEJIaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTpAaUBaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbHIOMpaTh Haubojee MOAXOJAIUA C  y4€ToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpPMHUPOBATH T'MIOTE3Yy, apryMEHTHPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMU, MTPOLIECCAMH;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPEINOJIOAKEHUS O €70 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh W MHTEPIPETHUPOBATh WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATh MOJIYUYCHHBIN pe3yibTarT;

B X0j/ic OOCYXXJIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
auajnaora, oOHapY)KMBATh Pa3IMYMe W CXOJCTBO TMO3HUIIMHA, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJICTABISATh PE3YJbTAThl PEIICHHS 3aJaud, SKCIIEPUMEHTA, HUCCIEI0BaHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerJISITI/IBHbIe YHUBEpPCAJIbHLIC yqeﬁﬂme I[eﬁCTBHSI



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PEILIEHUs 3a]1ayi, BIOUPATh CIIOCOO PEIICHHS C
Y4ETOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

BJa/J€Th  HaBbIKAMU  [O3HABAaTEJIBHOM  peQeKCMM Kak  OCO3HaHUs
COBEPIIAEMbIX JIEUCTBUIM M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAIETh
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYEeCKOM 3a1a4u;

NpeBUIETh TPYAHOCTH, KOTOPblE MOTYT BO3HUKHYTh MPU PEIICHUH 3a]auH,
BHOCUTbH KOPPEKTUBBI B JACSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OILICHMBATh COOTBETCTBHUE PE3YJIbTaTa 1€ U YCIOBUSIM, OOBSICHATH IPUUHHBI
JOCTHXKEHUSI UM HEJOCTHKEHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€AATEIbHOCTD:

NOHUMATh U WCIIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYAIbHOU
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOM pabOoThI, paclpeiensTh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHCHHI,
«MO3TOBbI€ IITYpPMB» W WHBIE), BBINOJHATH CBOIO 4YacTh palbOTBl U
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMHU 4YI€HaMU KOMAaHJbl, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kyacce oOy4arouIuiicsi MOTYYUT CIETYIOUTUE
MPEeIMETHBIE PE3yJbTaThl M0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAITH3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANUOHATHLHOE YHCIO, MHOXECTBA
PaIMOHAIILHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpOBATh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATYpPaJbHOM
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAJIBLHBIM ITOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCJIOBOTO
apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3NIMYHBIE METOJbl pEUICHUs paIlMOHANbHBIX U JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JI€JICHME MHOTOYJIEHa HA MHOT'OWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIYMCICHUS €ro 3HAa4eHus,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIIPETUPOBATH ITOJyYECHHBIM PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMU I TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapugmMoB TSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpUPOBATh MOHATHSIMHU: HPPALMOHAIBHBIE, MMOKa3aTeJIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUYIECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNBl Ui pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEpPaBEHCTBA IO YCIOBHMIO 3a/Jauyd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUOINYECKUE (PYHKITHH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYyMBI U
MUHUMYMbI (QYHKIIUH, HauOoJblllee W HaWMEHbIIee 3HauYeHWe (QyHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpaduk KOpHs N-0oi cTeneHu Kak (QyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTelIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

cBOOO/IHO ONEpUPOBaTh MOHATUAMM: IOKa3aTeiabHas U JorapupMuyeckas
byHKIMM, UX CBOWMCTBAa W TpadUKH, UCIOIL30BaTh WX TpadUKH IS PEIICHUs
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku (QYHKIMM A8 HCCIEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpU pPEHICHUH 3a7ad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaIoIasi reoMeTpuieckasi Mporpeccus, JINHEHHbIA U
HKCMOHEHUIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOTHO OIEPUPOBATH MOHATUAMMU: TOCIEI0BATENBHOCTD, CIOCOOBI 3aaHUs
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMITOTHI Ipaduka pyHKINY;

CBOOOJTHO OIEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMIIO3UILIUH
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMEpUPOBaTh  MOHATUAMH: MHOXXECTBO, ONEpAMU  Haj
MHOKECTBAMU;

UCII0JIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: HATypaJbHOE U LEJO€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HOJl u HOK HaTypanbHbIX 4Kcen sl pelieHus 3a1a4, TPUMEHATh
anroput™m EBKinna;

CBOOOIHO OMEpUpOBaTh MOHIATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA!



CBOOOJIHO OMEpPUPOBATH TMOHSITUSIMU: HppalUOHAJbHBIC, MOKAa3aTelIbHbIE U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HE0OXoauMble  (OpMYJbl  JIS  pELICHHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBI U COBOKYIMHOCTEW pallMOHAIBbHBIX, UPPALMOHAIIBHBIX, TOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppaluroHaibHbIE, IMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METObI ISl PEIICHHs] YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C WCIOJb30BAHHEM alllapara aireOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  OINEPHUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauajga MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUs] PYyHKIIMHU HEMPEPHIBHON Ha
OTpPE3KE;

HCIOJIB30BAaTh IPOU3BOAHYIO JJIS HAXOXKJACHHUS HAWIYUIIEro PEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro ¢GopMysIod HiH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEPBOOOpa3HAs, ONpPENEIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUM HA IpUMEpe
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubdMeTnuecKknii KOpeHb N-0if CTEIEHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTraprUPMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakrieckue u3ydyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoTsbI pecypest
1 MHoxecTBO, orepauu HajJ MHOKEeCTBaMHU 1
M UX CBOMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl peleHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONIECKHE IPOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC IEPUOANIECCKUE APOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a71a4
8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu C 1
NENCTBUTEILHBIMA YHCIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpPYIVICHMS, IPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHUI CMBICI U CBOMCTBA;
BBIYMCJIEHUE €r0 3HaYEHUs

21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN




22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumuo o6patHbie ¢pyHkuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6acTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢ynkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dpynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee u HaumMeHblllee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIIHIHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LebIM NokazareneM. E€ cBolicTBa 1
rpaduk

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpadux”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIEpKalIUX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BHIPAKEHUH,
COJZIEpKalIuX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHU,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansseie ypaBHeHHsA. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Wppannonansubie ypaBHeHHs. OCHOBHbBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] HPPALUOHAIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HUppAIMOHAIIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpaIMOHAIIHBIX YpaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHN
HPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa U rpaduK KOpHsI N-0i CTENEeHH

49 Kak (yHKIIMH OOpaTHOU CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHs N-0i CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
KontponbHas padota: "CsoiicTBa u rpadux

51 KOpH# N-oii crenenn. pparmoHaibHbIe
ypaBHEeHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

54 CreneHs C pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5
peuleHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN AJs

peLIeHNs ypaBHEHUIN




[Toka3zarenbubie ypaBHeHUs. OCHOBHbIE

58 METO/IbI PEIICHUS TOKA3aTeIIbHBIX 1
YpaBHEHUU
Ka3aTebHBI BHEHUs. OCHOBHBIC
[Tokazare € ypaBHE O
59 METO/IbI PEIICHUS TTOKA3aTEeIIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE
60 METO/IbI PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
61 Kontponbnas pabora: "[lokazarenpHas 1
ks, [TokasarensHbIe ypaBHEHUS
[Tokaszate "
62 Jlorapudm gucna. CoiicTa norapugpma 1
63 Jlorapudm gucna. CoiicTa norapugpma 1
64 Jlorapudwm uncna. CoiicTBa Jorapupma 1
65 JlecsaTHYHBIC W HATYpATbHBIE JTOTAPU(MBI 1
66 JlecsaTHYHBIC W HATYpaTbHBIE JTOTAPU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALIUX
67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COIEPKALTUX
68 ’ 1
soraprudmsl
[IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX
69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U
70 ’ 1
rpaduk
71 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk
7 Hcnonb3oBanue rpaduka QyHKIUN A5 1

pELIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIMM 115

3 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/1bl pEIIeHUs JJorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHI

79 KontponsHas padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus "

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPECIIEHNE TPUTOHOMETPUUECKHUX

(GYHKLUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX 1
(GYHKIUI 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIpKCHUH

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKECHUU

93 [IpeoOpa3oBaHrEe TPUTOHOMETPHUIECKUX 1
BBIPAKECHUU

94 Pemienne TpuroHOMETPUYECKUX YpaBHEHU 1

95 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

97 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

98 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1

99 Pemenue TpuroHOMeTpHUYECKUX YpaBHEHHIA 1

100 Pemenne TpuroHOMeTpHUYECKUX YpaBHEHHIMA 1
KonTposnsHast padoTa:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTelbHoCTel. MeTon




MaTEMaTHYECKON MHIYKLINU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocyeoBarensHOCTH. McTopust ananu3a
0ECKOHEYHO MaJIbIX

104 Apudpmerrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 BbeckoHeuHo yObIBaroIiasi reoMeTpudeckas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroIIei
reOMEeTPUYECKOM Mporpeccuu

108 JIMHEHBIN ¥ SKCITOHEHIUAJIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KounTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu’

112 HenpepsiBHBbIC PYHKIIMHM U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMII

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa MHTEpBaJIOB ISl pEICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /ISl pEIICHHS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKINU

122 Omnpenenenre, TeOMETPUUECKHN CMBICTT
MPOU3BOTHOMN

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOTHOMN

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JTIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UINH (DYHKIUI

129 [IpousBoiHAs CyMMBI, TPOU3BEACHHUSI,
YaCTHOTO U KOMIO3UINH (DYHKIUI

130 IIpousBoaHast CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (yHKLIUH

131 KonTtponsnas padota: "[IpouszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTU3AIUS 1
3HaHui: "Oyakunn"
134 Wrorosas koHTposbHas paboTa
135 Hrorosas koHTposbHAs paboTa
136 HOBTOPGHI/IG, 0000111eHIEe, CHCTEMAaTU3 I 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTHYeckue
padoTbI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepLIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUs HETIPEPHIBHOU
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii quddepeHInaIbHbIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEILIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUSA

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peIICHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTObl pelIeHUs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTobl peLieHHs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUroOHOMeTprudecKkas GopMsbl 3anHcu
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa}K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI HAa
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCEI I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucia

83 HarypanbHble u nienpie yncia

84 HarypanbHble u nensle yncna

85 [TpuMeHeHre MPU3HAKOB JACTUMOCTH
TIEJTBIX YUCEeIT

86 [TpuMeHeHre MPU3HAKOB JACTUMOCTH
TIEJTBIX YUCEeIT

87 [TpuMeHeHHe MPU3HAKOB JICTUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NPU3HAKOB AETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOJTYJIIO
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: alropuT™ EBKimna s
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCUIIbHBIE CHCTEMBI H CUCTEMBI-
CIIEJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHUIIBHBIE CUCTEMBI M CCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppaMOHATIBHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00acTell HAYKH U PEabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PannoHaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cucremarusanvs 3Hanui: "HepaBeHncraa"

125

[ToBTOpEHnue, 060061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpEeHue, 060061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600611eHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHue, 06o0IIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cucrtemaTtusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucrtemaTusanus 3Hanuil: "OyHkuun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BeIYUCIEHUS
11 OnepupoBaTh TOHATUSMH: pPAlMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonHaTe  apudmeTndeckne — Omepanue ¢ PAaldOHATIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OI[CHKY pe3yabTaTa BEIYUCICHHH
OnepupoBaTh HNOHATHAMM: CTENEHb C LIEJIBbIM IOKa3aTeleM, CTaHJapTHas
14 ¢dopma 3amucH JEHCTBUTENIBHOIO 4YMCIIA, KOPEHb HAaTypalbHOM CTENEeHH;
' UCIOJb30BaTh MOAXOANIYI0 (POPMY 3alMCU JEHCTBUTEIbHBIX UYUCEN JUIA
pelIeHus MPaKTUYECKUX 3a1a4 U MPEICTABICHHS JaHHbBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHI'€HC ITPOU3BOJIBHOTO YIJIA;
1.5 UCNOJb30BaTh  3alMCh  IPOM3BOJBHOIO  yrja  uepe3  oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHUE, HEPAaBEHCTBO, IIEJIOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbInonHaTe nmpeodpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbinonHATe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX M HpPpallMOHAIbHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHS M HEpaBEHCTBA Ul PELICHHs MaTeMaTHYEeCKUX
' 3aJa4 M 3a/1a4 U3 pa3IMnyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe aireOpbl, COCTaBIATh
2.5 BBIPQXKEHUS, YPAaBHEHUS, HEPABEHCTBA 10 YCJIOBUIO 3a/1a4d, HCCIIEAO0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amrapara anreopbl
3 OyHKIMH U TpaduKH
31 OmnepupoBaTh MOHATUSAMU: (QYHKIHS, CIOCOOBI 3aaHusl GyHKLIUHU, 00JIacTh

ONpeNeNieHuss W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PyHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKUWHU, HYIH

32 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Ncnonb3oBath rpaduku QyHKIUH I peIICHUST ypaBHEHUI
3.4 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (YHKIUH,
CTCTICHHOH ()YHKIIMH C TEJIBIM TIOKa3aTelieM
Hcnonp3oBate rpaduku  QyHKOUNA JUIT  UCCICIOBAaHUS TPOIECCOB U
3.5 3aBUCHUMOCTEH MPHU PEIICHWW 3a7ad W3 JPYruX Yy4eOHBIX TPEIMETOB H
peaTbHOM KU3HH, BEIPAXKATH (OPMYITaMH 3aBUCUMOCTH MEXTy BEITMIMHAMHI
4 Hauana maTeMaTnueckoro anaiamsa
41 OnepupoBaTh TMOHATHSAMHU: TIOCIEAOBATEIBHOCTh, apU(METHIECCKasT W
' reoMeTpUIecKast porpecCuu
42 OnepupoBaTh MNOHATHUAMU: OECKOHEUHO YyObIBaromiass TeoMeTpuyecKas
' nporpeccus, cyMmMa 6€CKOHEYHO yObIBaIOIIe reOMeTpHIeCcKOi IPOrpeccuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TOCJEAOBATEIBHOCTEH W NPOTPECCUU IS
' pENICHHs pealTbHBIX 33a71a9 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar JAjisi  ONUCaHUs
5.2 peabHBIX MPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX y4eOHBIX
MpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  ONpEIeNieHue, Teopema,  CIENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble nMpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJibTara
1 Uwucna v BRIYUCIECHUS
OnepupoBaTh MOHATHSAMH: HaTypallbHOE, II€JI0€ YHCJIO; HCIOIb30BaTh
1.1 MPU3HAKA JETMMOCTH LEJIbIX YHUCEN, DPAa3JI0XKEHHe 4YHhClia Ha MPOCThIe
MHO>KHUTEIH JUTsl pElIeHUs 3a/1a9
1.2 OnepupoBaTh MOHSATUEM: CTETICHb C PAllMOHATLHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudmM dYucia, JECATUYHBIE U HATypalbHbIE
' norapumMel
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpumensaTh cBoOiicTBa CTemeHM [ TpeoOpa3oBaHUs  BBIPAKEHUH,




ONICPpUPOBATh TMOHATHUAMMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonuaTte mpeoOpa3oBaHUsl BBIPAKEHUH, COJAEpXKAIIUX JIOTapu(pMBbl;

2.2 ONEpUpPOBATh TOHATUSAMU: JIOTAPU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoautsb perienust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTbh NOHITUSIMU: CHUCTEMA JIMHEWHBIX YPaBHEHUH U €€ pelLIeHUE;
2.4 UCII0JIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUN /ISl PEILIEHUS MPAKTUYECKUX
3aa4
25 Haxonuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHMI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKe anreOpbl, COCTaBJIATH
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEeI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armapara anreopbl
3 OyHKIMHN 1 TpaduKH
OnepupoBaTh TMOHATUSAMHU: [epHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH SKCTpeMyma (QYyHKIHUU, HauOousbliee U
' HauMeHblIlee 3HaueHUs (PYHKIUU Ha MPOMEXYTKE; UCIOIb30BaTh UX IS
rccaeaoBaHus QYHKINUH, 3aJaHHOU TPapuKOM
OnepupoBaTh MOHATHAMH: TpadUKH MOKA3aTEIbHOH, JOorapuMHUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIMI; wu300pakaTh WX Ha KOOPAWMHATHOU
IJIOCKOCTHU M UCIIOJIB30BATH ISl PEIICHUs] ypaBHEHUI 1 HEPaBEHCTB
33 N3o0paxaTh Ha KOOPAMHATHON TIOCKOCTH TpaUKU JIMHEWHBIX YpaBHEHUN
' U UCTOJIb30BaTh UX JJISl PELICHUS] CHCTEMBbI JINHEHHBIX YpaBHEHU
3.4 Ucnonb3oBath rpaduku QyHKUMNA Ui UCCIENOBAaHUS IPOLECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUeOHBIX AUCHUTUIHH
4 Havana maTemarnueckoro aHaiusa
OnepupoBaTh MOHATUSAMU: HENPepbIBHAS PYHKIUS, TPOU3BOIHAS (PYHKIINUH;
4.1 UCIOJIb30BaTh F€OMETPUYECKU M (DU3MUECKUN CMBICI MPOU3BOJHON IS
peleHus 3a1au
4. Haxomuth  mpou3BoAHBIE  3JEMEHTAPHBIX  (YHKIUH,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NMPOU3BOAHYIO Ui MCCIENOBaHUsA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, NPUMEHITh PE3YJIbTaThl HCCIEIOBaHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKIEHUS HAWIYYIIEro PEIICHUs B
' MIPUKJIAIHBIX, B TOM YHCJIE COLUAIBHO-I)KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTb MNOHATUSMH: TMEpBOOOpa3Has M HUHTErpaig; MOHUMATh
' reoMeTpUYecKuil 1 (pU3NYeCcKHii CMBICT HHTETpaja
46 Haxonuthk nmepBooOpa3Hble 3JIeMEHTAPHBIX (QYHKUUN, BBIYUCISATh UHTETPA

o ¢popmyne Herotona — JleiiOHuia




4.7

Pemars MMPUKJIAAHBIC 3aa4i, B TOM YUCIIC COLMAJIbBHO-O3KOHOMHWYCCKOI'0 1
(bu3UYIecKOro XxapakTepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BEIYKACICHUS
Panponanbupie  unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanuu ¢ paioHaIbHBIMU
' qycllaMu, TpeoOpa3oBaHus YUCIOBBIX BbIpakeHuH. [IpuMenenue npobeii 1 npoueHToB
JUISL pEIIEHUs MPUKIIAHBIX 3a7a4 U3 PA3JIUYHbIX OTpacied 3HAHUM U pealTbHOM KU3HU
JeiicTBuTenpHble yncna. PalinoHanbHble U HppalMoHANIbHBIE Yucia. ApudmeTnyeckue
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuHOMIMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIUYMCICHUN
Crenens ¢ menbiM nokaszareneM. CtanaapTHas (Gopma 3anucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcnonb3oBaHue noaxozsmedl GopMbl 3anucu ACHCTBUTENbHBIX YUCEN AJS pEIIeHUs
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpeHb HATypaJlbHOW cTeneHu. JleiicTBus ¢ apudMeTHYeCKUMU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOrO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyiIbI
53 VYpaBHeHMe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | PemieHue TpPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocodbl 3amanus ¢yHkuumu. I'paduk dysxnumu. B3aumuo oOparHble
' GyHKIUH
3.9 OOGnacte ompeneneHuss W MHOXECTBO 3HaueHu ¢yHkumu. Hymu  QyHKum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMH
3.3 | CrenenHas (QyHKIMS C HaTypaJIbHBIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 TpuroHomeTpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUYECKHX (YHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana maTemMaTnueckoro anaiamsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATENbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATENLHOCTH
Apudmernyueckas ¥ TeOMETpPUYECKas MPOrpeccHd. becKoHeYHO yObIBaroImas
4o | TEOMETpHYECKas NpPOrpeccHs. Cymma OeckOHEUHO YOBIBalOIIEH TIeOMETPUUYECKOU
' nporpeccun. Dopmyra CIOXKHBIX TPOIEHTOB. VICHoJIb30BaHWE TMPOTPECCUU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haj MHOXKecTBaMu. [luarpammer Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara Ui OIHCAHHS —PeaTbHBIX
MIPOIIECCOB W SIBJICHUH, IPH PEIICHHUH 3a/1a4 U3 IPYTUX YIECOHBIX MMPEIMETOB
5.2 | Ompenenenne, Teopema, CIeJICTBHE, JOKA3aTSILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnble u uensie yncina. [IpusHaku 1e1MMOCTH HENbIX YHCes
1.2 CreneHb ¢ paniMoHaIbHBIM MOKa3aresneM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUH, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpaszoBanue BEIpaKEHUH, COAEPIKALIUX CTENICHH C PAIlMOHAIBHBIM IMOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHHH. PellieHre npukiaIHbIX 3a7a4 ¢ TOMOIIBI0 CHCTEMBI
' JINHENHBIX YPaBHEHUH
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlOHATIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3iINYHbIX 00JacTel HAyKHu U peabHOM KU3HU
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmdeckne ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl ¥ MHUHUMYMBI (QyHkuuu. HawmOonbpliee u HanMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku




3.3

[Toxa3zaTtenpHas u norapudmudeckas GyHKINUU, UX CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpagukoB (GyHKIUH 1T pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Ncnonb3oBanue rpadukoB GyHKIUH I UCCIETIOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PEIICHWH 3a7ad W3 JPYTHX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAJIOB /ISl pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBonHbie 3neMeHTapHbIX (QyHKUIUNA. DOpMyNbl HaXO0XJIEHUS IPOU3BOJHOMN
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMM
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHUIO (YHKUMH HAa MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxosxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HaueHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHue MPOU3BOIHON ISl HAXOXKIACHUSI HAWTYYIEro pelieHus B MPUKIaTHBIX
4.5 3aMauax, Ui ONpEAeNieHHus CKOPOCTH TIporecca, 3aJaHHOTO (OPMYIOH WIIH
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
4.7 Huterpain, ero reomeTpudeckuii 1 GU3NYECKUN CMBIC. Brrancinenne MHTETpaia mo

dbopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIEeACTBHE, CBOMCTBO, NPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKIIHH;
MIPOBOJUTH JOKa3aTeJIbHbIE PACCYKICHUS NP PELIEHUH 3a/1a4, OLIEHUBATh
1 JIOTHYECKYI0  TMPaBWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepHUpOBaTh
MOHATHUSIMU: MHOXECTBO, IOJMHOKECTBO, ONEpAllHd HaJ MHOXKECTBAMHU;
YMEHUE  MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBI  ammapar i
ONMCAHUs PEAbHBIX MPOLIECCOB U SIBJICHUM W IIPU PELICHUM 3a]a4, B TOM
YHCclie U3 IPYruX y4eOHbIX MPEeIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIM rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

VYmenune ONCpHUpOBaTh IOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LECJI0C YUCIIO,
CTCIICHDb C LICJIBIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOfI CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKAa3aTCJIeM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM II0Ka3aTcCJIEM,
norapn(bM qucia, CHHYC, KOCHHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTAaTOK II0 MOAYJIN0, paluOHAJIBHOC YHUCIIO, HPppAllMOHAJIBHOC YHCIIO,
MHOXECTBa HATYpPAJIbHBIX, MNCJIbIX, PAlUOHAIBHBIX, JIEMCTBUTEIIHLHBIX
2 YUCCII; YMCHHEC HUCIIOJIb30BATh IMPU3HAKU ACIIMMOCTH, HalMEHBIINN 06H.IHﬁ
JACINUTCIIb W HAWMMCHBIICC 06Luee KpaTHOC, aJIr'OPUTM EBknupga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITUOHHBIMU CHCTCMaMU
CUUCJICHUA; YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HAYCHUN U npeo6pa3OBaHH;1
BLIpa)KCHI/Iﬁ CO CTCICHAMH U JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I$I ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMU

IoCJICA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, TreoMETpUICCKasa




nporpeccusi, OECKOHEYHO YOBIBaiolas T'E€OMETPUYECKas IPOTPeccus;
YMEHME 3a/laBaTh IIOCJIEJIOBATEIbHOCTH, B TOM YHCIE C I[IOMOILIbIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opmMa  3amMcHl  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/Iﬁ CMBICJT OITPECACIIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHaJbHbIE, HpPpAlMOHAIbHbIE,
MoKa3aTejabHble, CTENEHHbIE, JOTrapupMUUYecKrue, TPUTOHOMETPUUECKHE
ypaBHEHUS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPHUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPaBEHCTB, PABHOCUIBHOCTh
YpaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOIIBIO paA3JIMYHBIX MNPHUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [apaMeTpoOM; NPHUMEHAThH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI I PELICHHUS MaTeMaTHYECKHX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QyHKUIMU, HauOoJblllee W HAaWMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HelpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
GbyHKIIMM, TiepBas U BTOpas MPou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpaJl; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKUWU; YMEHUE
BBIYUCIISITH ~ IIPOM3BOJHBIE  CYMMbI, [POU3BEJAEHUS, YacTHOTO U
KOMIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaxOoJUTh HAWOOJBIINE W HAUMEHBIINE 3HAYCHUsS (QYHKIHNA, CTPOUTH
rpauky MHOTOYJICHOB C HWCIOJB30BaHHEM ammapara MaTeMaTHYeCKOTO
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJWUThb IIJIoIaan H 00BEMBI (I)I/Il"yp C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKUMiA, JTUHeWHas (QYHKOWS, KBagpaTHuHas (YHKOUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TMOKa3aTeslbHAs |
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONh30BaTh TPapUKH JUTSI M3YYEHUS TPOIECCOB U 3aBUCHUMOCTEH, TPH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C MapaMeTpaMu; W300pakaTh Ha KOOPJMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHL, AOJM U YacTH, Ha OBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HaJOTH, 33a4d U3 OOJacCTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKECHHS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MaTEMAaTHKH; COCTABJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apu(MeTHuecKoe, MeHaHa,
HauOoJiplllee M HaMMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEPCHUsi, CTaHAapTHOE
OTKJIOHEHHE YHCJIOBOr0 HaboOpa; yMEHHE M3BJIE€KAaTh, MHTEPIPETUPOBATH
UH(pOpMaLMIo, IPEACTAaBICHHYI0 B TabinMIax, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PeajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHpOpMALMI0O C TOMOUIbIO TabMUI] M JAMarpamM; HCCIIEA0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C NPUMEHEHHEM TIpadUUecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CIydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; IMPHUMEHSTh
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymnu, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, paclpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH IPHUMEPHl TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIIATh BEPOATHOCTHYIO MOJENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeUUBaloluecs npsaMble, NapauiedIbHOCTh U
HNEPIECHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHue MEXAY IUIOCKOCTSMH; YMEHHE HCIOJIb30BaTh MPU PEHICHUU
3a/1a4 u3y4eHHbIe (DAKTHI U TEOpEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3aJa9U
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYpBl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHus, IWIMHIP, KOHyc, map, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MMUPAMUAbI, TNPHU3MBI, KOHyca, LWJIMHIApA, OO0BEM Kyoa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C NTOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh TUTIOTE3bI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAaHCTBE,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJAOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh T€OMETPHUCCKAE OTHOIICHUS TIPU
peICcHUHU 3aJa4; HaXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroi,
IJI0IA/Tb, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomagk, OO0BEM, IUIOMIATL TOBEPXHOCTH), HCIIOIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX HUTYP
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VYmenune OIICPHUPOBATL NOHATHUAMHU: HNPAMOYIrOJibHad CUCTEMa KOOPIAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 6a3Hcy,
CKaJIIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MECTOJ

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJiad JPpYTIux y‘IC6HLIX MpeaAMCETOB
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YMmenue BLI6I/IpaTB MOAXOAAIINNH METOM I peuicHuA 3aaa4u; NTOHUMAHUC
S3HAYMMOCTHU MATEMATUKHW B HU3YYCHUU TIPHUPOIHBIX U 06].].[eCTBeHHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMPUBOJUTL ITPUMCPBI MAaTCMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Hatypanbabie u nenbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCEelT
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypallbHOUM creneHu. [leficTBus ¢ apudmernyeckuMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3ateneM. CBoicTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI
JlelictButenbHple  4HucIa. ApudmeTndeckue omnepanud ¢ JCHCTBUTEIbLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBaHue BIpAKEHUM
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppatnmonansHbie ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl JMHEHHBIX ypaBHEeHUH. OnpeeTuTeb MaTPHIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWMH ¢yHKouu. Hymu ¢QyHkumu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CpoiicTBa  (QyHKIMH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [MocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEIOBATEIIFHOCTEH
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero U HaMMEHBIETO 3HAaYeHUs1 QYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUSI
7.5 KoopanHaTsl 1 BEKTOPBI
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«BeposiITHOCTD M CTATHUCTHKA. YT1y0JIeHHbIH YPOBEHb)»

HOACHUTEJIBHAA 3AIIMCKA

VYyeOHbli Kypc «BepoATHOCTh M CTaTUCTUKA» YIIYONEHHOrO YpOBHS
ABJIAETCS MPOJOJDKEHMEM M Pa3BUTHEM OJHOMMEHHOrO0 ydeOHOro Kypca
yrayoJIEHHOTO YPOBHS Ha YPOBHE CPETHETO 00Iero o0pa3oBaHus. YUeOHbIH KypC
npeaHa3HavyeH sl OpMUPOBAHUS Yy OOYyHAIOIINXCA CTATUCTUYECKON KYJIbTYPhI U
MOHMMAaHUS POJY TEOPUM BEPOSATHOCTEN KAaK MATEMaTUYECKOTO MHCTPYMEHTa JJIs
U3YUYEHUs CIIy4alWHbIX COOBITHUM, BEJIMYMH U TiporieccoB. [Ipu m3yueHunm Kkypca
o0OoramarpTcss NOpPeJCTaBICHUsT O00y4alolUXcsi O METOJax HCCleJOBaHus
U3MEHUYMBOIO MHUpPA, pa3BUBAeTCs IOHMMAaHHE 3HAYUMOCTH M OOLIHOCTH
MAaTE€MAaTUYECKUX METOJOB MO3HAHUA KAaK HEOTHEMJIEMOW YaCTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copnepxanue y4yeOHOro Kypca HampaBi€HO Ha 3aKpervieHHue 3HaHWM,
MOJIYYEHHBIX TIPU U3YYEHUHU Kypca Ha YPOBHE OCHOBHOIO 001ero o0Opa3oBaHus, U
Ha pa3BUTHE MPEJCTABICHUM O CIy4alHBIX BEJIWYMHAX W B3aUMOCBA3AIX MEXKIY
HUMH Ha Ba)XXHBIX MPUMEPAX, CIOKETbl KOTOPBIX MOYEPHHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y oOydaromuxcs A0IKHO chOpMHUPOBATHCA TIPEICTABIIEHUE O
HauboJee ynoTpeOUTENbHBIX U OOIIUX MATEMATHUYECKUX MOJIETISX, UCIIOJIb3yEeMbIX
JUISL  ONMCAHHMSI ~ AHTPOMOMETPUYECKHMX M JeMorpadUyecKux  BEITUYMH,
NOTPEIIHOCTEN B pa3jMYHble poja H3MEPEHHUAX, IIUTEIbHOCTU O€30TKa3HOU
paboOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUM U MPOIECCOB
B oOmecTtBe. YueOHBIH Kypc sBisercss 0a30il 1JiT OCBOCHHUS BEPOSTHOCTHO-
CTAaTUCTHYECKUX METOAO0B, HEOOXOJAMMBIX CHEIUATNCTAM HE TOJIBKO MH)KEHEPHBIX
CIEUUAIBHOCTEW, HO TaKKE COLHAIbHBIX U ICHUXOJOTUYECKHUX, IOCKOJbKY
COBPEMEHHBIE OOIIIECTBEHHbIE HAYKH B 3HAUUTEIHHON MEpE MCHOJIB3YIOT anmapaT
aHanmu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 4YacTh y4eOHOTO Kypca 3aHHMAET
oOcyXJleHHe 3aKOoHa OOJBIIMX uYucenl — (YHIaMEHTAIbHOTO 3aKOHA IPUPOJIBI,
MMEIOIIET0 MAaTEeMAaTHYECKYI0 (POopMaTH3aIHIo.

B cooTBeTcTBMM € yKa3aHHBIMU LEISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCT, W CTAaTUCTHKa» HA YriayOJEHHOM YpOBHE BBIIEIEHBI OCHOBHBIC
conepkarenbubie TUHUK: «CiydaiiHbie COOBITHS M BEPOATHOCTH» U «CiydaiiHbIC
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMUMO OCHOBHBIX JIMHUM B Y4€OHBIH KypC BKJIIOYEHBI AJIIEMEHTHI TEOPUH
rpad)oB UM TEOpPUM MHOMKECTB, HEOOXOAMMBIE JUIsl TOJHOLEHHOIO OCBOCHHUS
Marepuaia JaHHOTO Y4YeOHOro Kypca M CMEXKHBIX MaTEeMaTHUYEeCKUX Y4eOHBIX
KYpCOB.

Conepxanue auHuM «CnydailHple COOBITUSL U BEPOSITHOCTUY»  CIIYXKHUT
OCHOBOM Jis1 (hOPMUPOBAHUS MPEACTABICHUN O paclpeleieHUn BEPOSITHOCTEHN



MEXKY 3HAYCHUSAMMU CIIyYalHbIX BEJIUYHUH. BaKHYI0 4acTh B 3TOU COAEPIKATEIBHON
JMHUY 3aHUMAET U3yYEHUE T€OMETPUUYECKOT0 U OMHOMHUAIIBHOTO pacipeieieHul U
3HAKOMCTBO C UX HENPEPHIBHBIMU aHAJIOraMH — MOKAa3aTeIbHbBIM U HOPMaJIbHBIM
pacrpeneneHusIMHI.

Tembl, CBsI3aHHbIE C HENPEPHIBHBIMH  CIy4YallHBIMU BEJIIMYMHAMU U
pacnpeneneHus MU, aKUEHTUPYIOT BHHUMAaHHE OOYyYalolUuXcsi Ha OINHMCAHUM U
M3YYEHUH CIy4YalHBIX SBJIEHUN C MOMOIIBIO HENPEPbIBHBIX (QyHKIMI. OCHOBHOE
BHUMAaHHE YAENSIEeTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY paclpeIeIeHUIM.

B yueOHOM Kypce mpeaycMaTpuBaeTcs O3HAKOMUTEIbHOE W3y4Y€HHUE CBS3H
MEXIYy CIydailHbIMM BEJIMYMHAMU U OINHCAHME JTOM CBSI3M C TOMOIIBIO
K03 (UIIMEHTa KOppeNlalMd M €ro BbIOOPOYHOrO aHajlora. OTH D3JIEMEHTHI
coJiep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl pacceMBaHUs», U3yUCHHYIO Ha YPOBHE
OCHOBHOTO 00I1ero o0pa3oBaHHs, U BO MHOIOM ONHPAIOTCS Ha CBEJCHHUS U3
KypCOB anreOpbl U T€OMETPHUHU.

Emé omun osneMeHT  cojaepxaHus, KOTOpPBIM  TWpenjaraerca  Ha
O3HAKOMUTEIBHOM YpPOBHE — IIOCJEI0BATENbHOCTh CIyYalHBIX HE3aBUCHUMBIX
COOBITH, HACTYNAIONIMX B €MHUILY BpeMeHH. O3HaKOMIJICHHE C paclpe/eieHHeM
BEPOATHOCTEH KOJIUYECTBA TAKUX COOBITUI HOCHUT pPa3BUBAIOLIMN XapakTep H
ABIIAETCS aKTyaJIbHBIM JJIA OYIyIIUX aOUTYpUEHTOB, MOCTYMAIONIMX Ha y4eOHbIE
CHEIUANTbHOCTH, CBA3aHHBIE C OOIIECTBEHHHIMU HAayKaMH, TIICUXOJIOTHEH W
YIPABICHUEM.

Ha wusydyenue yueOHOoro xypca «BeposiTHocTh u cTaTucThKa» Ha
yrayoJieHHOM ypoBHe oTBoautTcs 68 dvacoB: B 10 kmacce — 34 waca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B Heeomio).



COAEPXAHUE OBYUYEHUA
10 KVIACC

I'pad, cesa3ublii rpad, myTH B rpade: nukibl U nend. CteneHs (BaJICHTHOCTH)
BepuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIEPUMEHTHI (ONBITHI) U CIy4YailHble COOBITHSA. DJIEMEHTApHbIC
coObIThs (MCX0Jbl). BeposTHOCTH ciaydaitHOro coObITHs. BaM30CTh 4acTOTHI U
BEPOSTHOCTH  coObITHN.  CiyyallHble  ONBITBI  C  PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Omnepanuu HaJ COOBITUSIMU: TIEpECEUCHUE, 00bETMHEHUE, TPOTUBOIOJIOKHbIS
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSITHOCTh. YMHOMKEHUE BEPOSITHOCTEM. [lepeBO Ciy4yalHOTO
skcriepuMenTa. @opmyna nonHou BeposTHocTH. Dopmyna balieca. HezaBucumeblie
COOBITHUS.

buHapHbIil ciy4ailHbIil ONBIT (MCHIBITAHUE), yClieX U Heyaadya. HezaBucumele
ucnbiTanusi. Cepusi HE3aBUCUMBIX UCTIBITAHUM J10 TIepBOro ycnexa. [lepectaHoBKuU
u daktopuan. Yucno coueranuit. TpeyrompHuk I[lackans. dopmyrna OuHOMA
HprotoHa.

Cepust He3aBHUCUMBIX HucnbITaHUN bepHymm. CrydaliHbiii  BbIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass  BenuuuHa. Pacrmpenenenue  BepostHocTed.  Jlumarpamma
pactpenenenus. Onepanuu Haj CiIy4yallHbIMHU BelWMuMHamMu. buHapHas ciaydaiiHas
BenuuuHa. llpumepsl pacnpeneneHuid, B TOM YHCIE€ TEOMETPUYECKOE U
OMHOMHAIIEHOE.

CoBMmecTHOE pacnpenesieHHe [BYX CcllydyalHbIX BenuuuH. He3aBucumble
CIydaillHble BeJIMYMHbL.MaremaTndyeckoe OXHWJaHUE CIy4alHOW BEJIWYMHBI
(pacnpenenenus). I[lpumepbl  HTpPUMEHEHUS  MaTeMaTHYECKOTO  OXKUIAHUSA
(ctpaxoBanme, mnoTepes). Marematudeckoe OXHIaHUE OWHAPHOW ClIydalHOMN
BEJIMYMHBI. MaremaTtndeckoe  OXUJAHUE CYMMbI  CIIyYalHBIX  BEJIMYUH.
Maremarnueckoe 0XKHUJAHHE r€OMETPUYECKOTO 151 OMHOMHUATBLHOTO
pacnpeneneHun.

Jucnepcuss W CTAaHZAPTHOE  OTKJIOHEHUE  CIyYalHOW  BEJIMYHHBI
(pacnpenenenus). Jlucrepcus OMHAPHOM CITyYaliHOW BETMYMHBI. MaTeMaTH4ecKoe
O0XXUJAHUE TPOU3BEACHUS M JUCIEPCUS CYMMBl HE3aBHCHUMBIX CIy4YalHBIX
BenuuuH.  Jlucmepcuss W CTaHAQPTHOE  OTKJIOHEHHE  OMHOMMAJIBHOTO
pacnpenenenud. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHUE TE€OMETPUYECKOTO
pacnpeneneHus.



11 KJIACC

HepaBenctBo YeOniméBa. Teopema YUebniméBa. Teopema bepnymnu. 3akon
OonpmMx  yuced. BbelOopouHbli  MeTOn — uccienoBaHMid.  BeiOopouHble
XxapakTepucTuk. OLEeHUBaHUE BEPOSITHOCTA COOBITHS MO BBIOOPOUYHBIM JITAHHBIM.
[IpoBepka NpOCTENUIINX TUIIOTE3 C MOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble cayuanHble BenuuyuHbl. [Ipumepsl. DyHKIMA ITIOTHOCTH
BEPOSAITHOCTU pacHpenesicHus. PaBHOMEpHOE paclpeneneHue M €ro CBOMCTBA.
3amaun, NpUBOSAIIME K MOKA3aTEIBHOMY PACIPEACIICHHUIO. 3aauu, TPUBOASIINE K
HOPMAQJIBHOMY  pacCIpEelIEJICHHUIO. OyHKIMA IJIOTHOCTH BEPOSITHOCTH
MOKa3aTeJIbHOT0 pacupeiesieHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIbHOTO
pactpenenenus. PyHKIMS IUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO PACIPEAEIEHUS.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHHA.  3ajmauw,
npuBoAsIIME K pacnpeneneHuto Ilyaccona.

KoBapuanuss naByx ciydaitHeix BenuuuH. KoaduuueHnt nuHendHON
koppensiuu.  CoBMecTHble  HAaONMIONEHHUS  ABYX  BEJIMYMH. BbIOOpOYHBIN
ko3 dunment koppensuuu. Paznuuuve Mexay JTUHEHHOW CBSI3bI0 M NMPUYUHHO-
CJIEICTBEHHOH CBA3bI0. JIMHEIHAs perpeccusi, METOl HAMMEHBIINX KBaIpaToB.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATHUCTUKA» (YIJIYBJEHHBIM YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTINTAHMS

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUHA B JIPYTUX HAyKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHHM HayKh U JEATEIbHOCThIO YUYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCYKICHUHN, BOCTIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCIIeKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTaHHUE, COATAHCHPOBAHHBIM PEXXKUM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cepam  mpodecCHOHATBbHOW  JEATEIbHOCTH, CBS3aHHBIM C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaTpaBIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TMOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHOM U COLMAIBHOM
Cpe/ibl, OCO3HaHUE TII00ATIBHOTO XapaKkTepa dKOJIOTMYeCKUX MpoOieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpefbl, IJIaHUPOBAHHE IIOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHUS ¥ 3HAYUMOCTH IS PAa3BUTHS LHUBWIN3AIMH, OBIQJCHUE S3BIKOM
MaTeMaTHKAd M MaTeMaTHYeCKOW KYJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JI71s1 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh Haubojee  MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO NIO3ULIMIO0, MHEHHE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pPE3yJbTaTaMm
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX NIJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HMH(OpPMALIMIO, TPEICTABIATh €€ B paziuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJIe 0OOCYXKJICHHSI 3aJ]aBaTh BOIPOCHI IO CYIIIECTBY OOCYKIaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/la4uH, BEIOUPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pedrekcun Kak  OCO3HaHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JOCTKEHUS WM HEJOCTHXKCHHS PE3yJbTaTOB JACATEIBHOCTH, HAXOIUTh OIIUOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM paboOThI, paclpeaeiiarh
BUIBl PabOT, JOTOBAapUBAThCA, OOCYKJATh TIpPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATH CBOM JECUCTBHUS C APYTUMHU YJIEHAMHU KOMAaHbI, OLICHUBATh
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

CBOOOJTHO OTEepUpOBaTh MOHATUSMU: Tpad, Tockuii rpad, CBI3HBIN Tpad,
nyTe B rpade, Lenb, LUK, AEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIYy4aMHOTO
AKCIEPUMEHTA;

CBOOOJTHO OMEPUPOBATH TMOHSATUSMHU: CIyYaWHBIA JKCIEPUMEHT (OIIBIT),
ClIyyallHO€ COOBITHE, FJIEMEHTApHOE ClIydailHoe cOObITHE (3JIEMEHTApHBIA UCXON)
CIy4yalHOrO  ONbITa, HAaXOAUThb BEPOSITHOCTH COOBITUM B  ONBITaX C
PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HaXoAuTh M (DOPMYJIHUPOBATH COOBITUS: MEpPEceUeHne, 00ObEINHECHUE TaHHBIX
COOBITUH, COOBITHE, MNPOTHUBOIMOJOKHOE JaHHOMY, HCIOJb30BaTh JAUArPaMMbI
Diiniepa, KOOPJIAUHATHYIO MPSIMYIO JUIsl PELICHMs 3aJiay, MOJb30BaThcs (popMyion
CJIOKEHUS BEPOSITHOCTEN ISl BEPOSATHOCTEN ABYX U TPEX CIIydalHBIX COOBITHH;



ONEpPUPOBATH  NOHATUSAMM:  yCIOBHAas  BEPOSATHOCTb,  YMHOXEHHE
BEPOSITHOCTEH, HE3aBUCHMbIE COOBITHS, JEpPEBO CIYyYalHOTO H3KCIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHA C TOMOIIBIO TpaBWiia YMHOXXEHHs, JepeBa
CIIy4ailHOTO OMbITa, HKCIOJB30BaTh (POPMYIy MOJHOW BEPOATHOCTH, (OPMYIy
baiieca npu pelieHuu 3a7ad, ONpeAesaTh HE3aBUCUMOCTh COOBITUH 10 (popmyie U
10 OpraHU3alUU CIy4alHOTO IKCIIEPUMEHTA;

OPUMEHATh HW3y4YEHHbIE KOMOMHATOpPHbIE (QOPMYINBI JUIsl TNEpPEeUYHCICHUs
AJIEMEHTOB MHOYECTB, 3JEMEHTapHbIX COOBITHH CIy4YalHOTO OIbITa, PEIICHUS
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOJHO  OmMepupoBaTh MOHATUSAMH: OWHAPHBIM  CAy4YalWHBIM  OMBIT
(ucniplTaHue), ycrex M HeyJada, He3aBUCHMbIE UCIBITaHMS, CEpUsl UCIBITAHUM,
HaXOJUTh BEPOSITHOCTU COOBITUH: B CEpUU HUCIBITAHWUN 1O TMEpPBOrO ycrexa, B
CepuM UCTbITaHUI bepHyNH, B OMbITE, CBI3aHHOM CO CIy4alHBIM BBIOOPOM W3
KOHEYHOM COBOKYITHOCTH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: CIydalHash BEJIWYMHA, paclpeiesieHHue
BEPOATHOCTEH, JaMarpamMma pacnpejiesieHus, OuHapHas cliydyaiilHas BeJlWYHHA,
reoMeTpuieckoe, OMHOMUATBHOE pacIpe/iesieHuE;

ONEPHUPOBATH TMOHATUSAMU: COBMECTHOE paCIpEIETICHUE ABYX CIy4YailHbIX
BEJIMYMH, MCTOJIb30BaTh TaOJIUIly COBMECTHOTO paclpeieNieHusl IBYX CIy4alHBIX
BEJIMYUH JJISI BBIJIEICHUS pACHpENEICHUs KaXJIOW BEJIMYMHBI, ONPEIEICHHUS
HE3aBHUCHUMOCTH  CIyYalHBIX  BEJIIMYMH;CBOOOJHO  OMNEPUPOBATH  IMOHITHEM
MaTEMAaTHYECKOTO OKUJIaHMS CIY4YailHON BENIMYUHBI (paclpeeseHUs ), IPUMEHATh
CBOMCTBA MAaTEMAaTHYECKOTO OXUJAHUA TNpPH PEIICHUH 3a/ad, BBIYUCIATH
MaTEMaTUYECKOE OKHJIaHWe OMHOMHUAIBLHOTO U TEOMETPUUYECKOTO paCIpeieNICHUN;
CBOOOJTHO OMEPUPOBATh MOHATUSAMH: JUCTHEPCHUS, CTAHJAPTHOE OTKJIOHEHHE
CIy4alHOM BEJIMYWHBI, IPUMEHITh CBOWCTBA JUCIEPCHUMU CIYYaWHOM BEJIUYHHBI
(pactipenenieHrsl) IpU PELIEHUM 3a]a4, BBIYMCISATH JHUCIIEPCUI0O U CTaHJAPTHOE
OTKJIOHEHHE T'€OMETPUUYECKOT0 U OMHOMMAIILHOTO paclpeaeseHuil.

K xonmy 11 kiacca oOyJaronuiics HayquTCs:

BBIYUCIIATH BEIOOPOYHBIE XapaKTEPUCTHKH MO JTaHHOW BHIOOPKE U OLIEHUBATh
XApaKTEpPUCTUKN TE€HEpPAJIbHOM COBOKYIHOCTH JAHHBIX 110 BBIOOPOYHBIM
xapaktepucTukaMm. OIeHUBAaTh BEPOSATHOCTH COOBITUN M MPOBEPATH MPOCTEHIIINE
CTaTUCTUYECKHE TUIIOTE3BI, OJIB3YACh U3YUEHHBIMU PACIPEIEICHUSAMU;

OPUBOAUTH  HPHUMEPHl  3a7ad, OPHUBOIAIIMX K  IOKA3aTEIbHOMY
paclpeneneHuio, 3a1ad, MPUBOMIIMIMX K HOPMAJIbHOMY  PACIPEACIICHUIO.
OnepupoBaTh NOHATHUSAMU: (YHKLIMS IUIOTHOCTH BEPOSITHOCTH IOKA3aTEIbHOIO
pacnpeneneHusi, pyHKIMs IUIOTHOCTU BEPOSTHOCTH HOPMAJIbHOTO pacipeeieHus,
(yHKUIMS IUIOTHOCTM M CBOWCTBa HOPMAJIBHOIO paclpeieseHUs;0NnpenesaTh
KOA(pPULUEHT JIMHEITHON KOPPEALu, BEIOOPOUHBIA KO3 (PUIIUEHT KOPPEISIUU.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 DeMeHTHI Teopuu TpadoB 3
9 CrnyyaiiHble ONBITHI, CIIydaliHbIE COOBITHS U 3
BEPOSTHOCTH COOBITHIA
Onepanuu HaJl MHOKECTBAMHU U
3 coObITusiMH. ClIO’KEeHNE U YMHOKEHUE 5
BEPOSATHOCTEH. Y CIIOBHAsI BEPOATHOCTD.
HezaBucumblie coObITHA
4 DeMeHThl KOMOWHATOPUKH 4 1
Cepun nocneoBaTeNbHbIX UCIIBITAHUN.
5 Ucnpitanus beprymu. CiydaifHbIi BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CrnydaifHple BEIMYMHBI U pacIipeaeICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKkoH OOJIBIITUX YUCET 5
DNIeMEHTHI MaTEMAaTUYECKON CTAaTUCTUKH 6
HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI
3 (pacmipenienieHns ), TOKa3aTeIbHOE U 4
HOPMaJIbHOE pacnpezesieHus
Pacnpenenenue [lyaccona
CBs3b MEXKTY CITy4YallHBIMU BEJIMUUHAMU
O06001eHre 1 cucTeMaTu3alus 3HaHu| 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTHyeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchl

I'pad, cBsa3HbII rpad, npeacTaBIcHUe
3a/1a4y ¢ IOMOIIBIO Tpada

Crenens (BaJleHTHOCTD) BepiIuHBL. [1yTh
B rpade. llenu u uKIIBI

I'padsr Ha mmockocTH. JlepeBo
CIIy4aHOTO AKCIIEPUMEHTa

CrnydaifHple SKCTIEPUMEHTHI (OTIBITHI) U
CITyJailHbIe COOBITHS. DJIEMEHTapHBIC
COOBITHS (MCXO/IBI)

BeposTHOCTB city4aitHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU

BeposTHOCTD CIydaitHOro cOOBITHSL.
BepostHOCTH COOBITHIA B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMH

[lepeceuenue, 00beTMHEHNE MHOXKECTB
U COOBITHI, TIPOTUBOMOIOXKHbIE
coObITus. PopMyIa ClI0KEeHUs




BEPOSITHOCTEN

VYcioBHas BEPOATHOCTb. Y MHOKEHUE

8 BeposTHOCTEH. DopMyna ycIoBHOU
BEPOSATHOCTH
YcnoBHast BEpOSATHOCTh. Y MHOKEHUE

9 BeposSTHOCTEH. DopMyna ycIoBHOU
BEPOSATHOCTH

10 dopmyria MOTHOW BEPOSITHOCTH

11 ®opmyina baieca. HezaBucumele
COOBITUSA

12 KomOnHaTOpHOE MTPaBUIIO YMHOKECHUSI.
[lepecranoBku U (akTopran

13 Yucno couerannii. TpeyroJbHUK
[Tackansa

14 ®dopmymna 6unoma HeroToHa
Kontponbras padota Nel: "I'padwr,

15 BEpPOSTHOCTH, MHOYKECTBA,
KoMOMHaTOpHuKa"
bunapHbIii cirydaliHbIN OTIBIT
(ucmpITaHKE), yCIeX U Heyaava.

16 HesaBucumsie ucneitanus. Cepust
HE3aBUCHMBIX UCIIBITAHUI JI0 TIEPBOTO
ycrexa

17 Cepust HE3aBUCUMBIX UCTIBITAHUI JI0
NIEPBOTo ycrexa

18 Cepust HE3aBUCUMBIX HCTIBITAHUH
bepnymin

19 Crydaiinelii BEIOOp M3 KOHEUHOM




COBOKYITHOCTH

20

[IpakTuyeckas pabora c
HCIIOJIb30BAHHUEM JJICKTPOHHBIX Ta6JII/III

21

Cnyugaitnas BenuuuHa. Pacnipenenenue
BeposiTHOCTEN. [lnarpamma
pacnpeneneHus

22

Onepanuu Haj cay4aiHbIMU
BennuuHaMH. [Ipumepsl pacnpeneneHui.
bunapnas ciydaiiHas BenTu4unHa

23

['eomeTpuueckoe pacnpeneneHue.
bunoMuanbHOE pacnpeneneHne

24

MareMatnueckoe 0)XKUAAHNE CITydalHON
BenmnuuHbI. COBMECTHOE pacIpe/Ie/ICHHE
JBYX CIIy4allHbIX BEJIUYNH

25

He3aBucumpblie ciiydailHble BETUYHHBI.
CBOJICTBa MAaTEMATHUUYECKOTO OKUIAHUS.
MareMatnueckoe OxXuIaHue OMHAPHOM
CIIy4aiHOU BEJIMYHUHBI

26

MatemaTtuueckoe OKuJaHue
reOMETPUYECKOT0 U OMHOMHAIILHOTO
pacrnpeneneHuit

27

[[chepcnﬂ U CTAaHAAPTHOC OTKIIOHCHUC

28

Jucnepcus OuHapHOU ci1ydaiiHON
BesiMurHBI. CBOMCTBA UCTIEPCUH

29

MareMaTH4eCcKoe OKUIaHHE
MPOU3BCACHUA U NUCIICPCUA CYMMBI
HC3aBHUCUMBIX CHy‘I&ﬁHBIX BCINYNH

30

I[I/ICHepCI/IH OMHOMHMAIIBHOTO




pacnpenenenus. [Ipaktuueckas padora ¢
HCIIOJIb30BAHUEM JICKTPOHHBIX TaOJIHIL

Jucnepcus U cTaHAApTHOE OTKJIIOHEHHUE
F€OMETPUYECKOT0 PACIIPENEIECHHUSI.

31 [IpakTuyeckas pabora c 1
UCIIOJIb30BAHUEM DIICKTPOHHBIX TAOJIHUIL
32 O0600meHne u cucTeMaTru3alus 3HaHAN 1
Kontponsnas padora Ne2: "UcnbiTanus
33 Beprymmu. Cry4aiiHbie BETHYUHBI U 1
pacnpeneneHus"
34 O06o00mmeHne u cucTeMaTru3alus 3HaHAK 1
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3yYEeHHUsS

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Hepasencto YeOrimena. Teopema
UYeobrbimena. Teopema bepuynnu. 3akon
OOJIBIITUX YUCETT

Hepasencro YeOnimena. Teopema
Yeorpimena. Teopema bepnynnu. 3akon
OOJIBIITUX YHCETT

Hepasencro YeOnimena. Teopema
Yeorpimena. Teopema bepnynnu. 3akon
OOJIBIINX YUCE

Br100pouHBIi METOT MCCIIETIOBAHMIA

[IpakTdeckas paboTa ¢ HCIOJIB30BAaHHEM
AIIEKTPOHHBIX TAOIHII

I'enepasibHas COBOKYITHOCTb U CITydaiHast
BBIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakrepuctukamu. OleHKa CpeHero u
JIMICTIEPCUU TeHEPAIbHOI COBOKYITHOCTH C
MTOMOIIBIO0 BEIOOPOYHBIX XapaKTEPUCTUK

I'enepanbHast COBOKYITHOCTH M CITydaifHast
BBIOOPKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapaktepucTukaMu. OLieHKa CPEAHETO 1
JUCIIEPCUH TeHEPaTbHON COBOKYITHOCTH €
MTOMOIIBI0 BEIOOPOYHBIX XapaKTEPUCTUK




OneHuBaHue BEpOSTHOCTEN COOBITUI IO

8
BBIOOpKE
Craructuueckas runoresa. [I[poBepka

9 MPOCTEUIINX TUITOTE3 C MOMOILBIO CBOMCTB
W3YyYECHHBIX PacCIpeeIeHU
Craructuueckas runoresa. [I[poBepka

10 MPOCTEUIINX TUITOTE3 C MOMOIIBIO CBOMCTB
W3YyYECHHBIX paclpeeIeHui

11 [IpakTrueckas paboTa ¢ UCIOIb30BAaHUEM
ANEKTPOHHBIX TAOIHUIL

12 [IpuMeps! HEPEpBIBHBIX CITYyYaiiHBIX
BeUYMH. OYHKIMS JIOTHOCTH BEPOSITHOCTH
PaBHOMepHOE pacnipenenenue. [Ipumepst

13 3a/1a4, MPUBOAALINX K MOKA3aTeIbHOMY U K
HOPMaJIbHOMY PACIpPEICICHUSAM

14 @yHKIUSA ITIOTHOCTH BEPOSTHOCTH
MMOKA3aTEIbHOTO PACIIPEACIICHUS

15 @yHKIUSA INIOTHOCTH BEPOSTHOCTH
HOPMAaJIBHOTO paclpeaesieHUs
[TocnenoBarenbHOCTh OAMHOYHBIX

16 HE3aBUCUMBIX coObITHA. [IpuMep 3amaum,
npuBosLIel K pacupeneneHuto [lyaccona

17 [IpakTryeckas paboTa ¢ UCTIOIb30BAHHEM
AIIEKTPOHHBIX TAOJIHUIL

18 KoBapuarus AByxX ciiydailHbIX BETUYMH.
Koadduunent koppensuuu

19 CoBMmecTHbIE HAOIIOICHUS IBYX BEJIMYUH




20

Br16opounslii k03 HUIIMEHT KOppEsSIu

Paznuune MeX1y TMHEHHOM CBS3BIO U

21 IIPUYMHHO-CIICICTBEHHOM CBSA3BIO

22 Jluneiinas perpeccust

93 [IpakTrdeckas paboTa ¢ HCIOJIBL30BAaHUEM
AJIEKTPOHHBIX TAOJIUIL

24 [IpencraBnenne JaHHBIX C TOMOIIBIO TAOIHUI]
U AMarpamm, omnucareabHas CTaTUCTUKA

o5 OnbITHI ¢ paBHOBO3MOXHBIMU
AJIEeMEHTapPHBIMU COOBITUSIMU

26 Brruncnenue BeposiTHOCTEN COOBITUI C
puMeHeHneM Gopmyi
Brruncnenue BeposiTHOCTEN COOBITHI C

97 MpUMEHEHHEM IpapUuecKux METOA0B:
KOOpJMHATHas MpsiMasi, IepeBo, quarpaMmma
Ditnepa

28 CrnydaiiHple BEIMYUHBI U paCIipeIeICHUS

29 MaremaTruyecKkoe OXKUAaHue CIy4alHON
BEJTUYHUHBI

30 MaremaTruyecKkoe OKUAaHuEe CIy4alHOM
BEJTUYHUHBI

31 KontponbHas padoTa: "BeposaTHocTb 1
cTaTucTukKa"
Brruncnenue BeposiTHOCTEH COOBITUI C

32 pUMeHeHHeM GOopMyIl U TpapuUecKux
METO/I0B

33 Brruncnenue BeposTHOCTEH cOOBITHH C




npuUMeHeHHeM (GOpMYIT U TpapuIecKux
METO/IOB

CrnyvaiiHble BETUYHMHBI U PACIPECIICHUS.

34 MareMaTHYeCKO€ OKUIAHNE CITyqaliHOM 1
BEJINYHMHBI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI Cpe/iHero o01ero o0pa3oBaHus
pe3yJibTara
6 Teopust BEeposSITHOCTEW U CTaTHCTHUKA
6.1 UuTarh U CTPOUTH TAOJIUIIBI U JUArpaMMbl
6.2 OnepupoBaThb  NOHATHUSAMU:  CcpeAHee  apudmMeThyeckoe,  MeauaHa,
HauOoJbllIee, HAaMMEHbIlIee 3HaYeHHEe, pa3MaX MacCHBa YUCIIOBBIX JaHHBIX
OnepupoBaTh MOHATUSIMH: CIy4alHBIM ASKCIEPUMEHT (ONIBIT) U CllydyailHoe
coObITHE, 3JIEMEHTapHOE COObITHE (DIEMEHTApHBIM HCXOMA) CIy4alHOTo
6.3 OTbITa; HAXOAWTh BEPOATHOCTHM B ONbITAX C PABHOBO3MOXHBIMU
CIIydallHbIMHU COOBITUSMU, HAXOJUTh U CPAaBHUBATH BEPOSATHOCTU COOBITHI B
M3YYEHHBIX CITyYalHbIX SKCIIEPUMEHTAX
Haxomute u ¢dopmynupoBath COOBITHS: TepecedeHue U OObEeIUHECHUE
6.4 JAHHBIX COOBITHM, COOBITHE, TPOTHUBOIIOJIOXKHOE JAHHOMY COOBITHIO;
' MOJIb30BaThCS AMarpaMMaMu Jisepa u GOpMYIION CII0KEHUST BEPOSTHOCTEH
IIpU pELICHUH 3a7a4
OnepupoBaTh MOHATHIMU: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBbIE COOBITHS;
6.5 HaXOJWUTh BEPOSTHOCTU C MOMOUIbIO MpaBWJIa YMHOXEHHUS, C IOMOIIBIO
JiepeBa CIIy4aiHOrO OMbITa
6.6 [IpumeHsTH KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PEILICHUH 3a7a4
OnepupoBaTh MOHATUSMH: MCIBITAHHE, HE3aBUCHMBbIE HCIBITAHUS, CEPHS
6.7 UCTIBITAHUH, yCIeX M HeyAaya; HaXOJUTh BEPOSITHOCTH COOBITHI B cepuu
' HE3aBUCHUMBIX HUCHBITAHUN A0 MEpPBOrO yclexa, HAaXOJUTh BEPOSITHOCTH
coObITHIi B cepuu uctibiTanuii bepuymnu
6.8 OnepupoBaTb  NOHATUSAMH:  ClOydailHass  BEJIMYMHA, paclpelesieHue

BEPOATHO CTCI\/'I, AuarpamMma pactpeaciIiCHUA




11 KJIACC

o IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTeIbHON NPOTrPaAaMMBbI CpelHero o01ero 00pa3oBaHus
pe3yJbTara
) Teopust BEpOATHOCTEHN U CTATHCTHKA
51 CpaBHHBaTH BEPOSITHOCTH 3HAYEHU CIIy4yalHOU BEJIMYHHBITIO
' pacnpeesIeHUIO WK C MOMOUIBIO JUarpaMM
OnepupoBaTb MOHATHEM MaTEMaTUYECKOTO  OXKHJAaHUS, MPUBOJIUTH
59 IIPUMEPBI TOTO, KaK IMPUMEHSAETCS MAaTEMaTUYECKOE OKUJAHUE CIIy4alHOU
' BEJIMYMHBI, HAaXOJUTh MAaTeMaTUYeCKOE OXUAAHME 10  JaHHOMY
pacnpeeeHuIo
5.3 Nmets npencraBienre o 3aKOHE OOJIBIITUX YHCET
5.4 Hmets nmpencTaBieHre 0 HOPMAJIILHOM PaclpeIeIICHUN

ITPOBEPAEMBIE 2JIEMEHTBI COOEPKAHUSA

10 KITACC

IIpoBepsieMblii 3JIEMEHT CO/IeP:KAHUS

Kox
6 Teopust BEpOSITHOCTEN U CTATUCTUKA
[IpencraBnenue JaHHBIX ¢ HOMOIIBIO TabauL U quarpaMM. CpenHee apupmMeTuyeckoe,
6.1 | menuaHa, HauOoJiblllee U HAUMEHBIIEE 3HAYCHMS, Pa3Max, JTUCIEPCHUsl U CTaHAAPTHOE
OTKJIOHEHHUE YUCIIOBBIX HA0OPOB
Crydaiinble SKCIIEpUMEHTHI (OIIBITHI) U CllydaiiHble COOBITUS. DeMEHTapHbIE COOBITUS
6.2 (ucxonpl). BepositTHOocTh ciaydaiiHOro coObITHA. BAM30CTh YacTOTBIM BEPOSTHOCTH
' coObiTuil. CiyyailHble ONBITHI C PAaBHOBO3MO’KHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposTHOCTH COOBITHI B ONBITaXC PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU
6.3 Onepauuu Hajg COOBITUSAMHU: TEepeceyeHue, OObEJUHEHUE, MPOTUBOIOJI0KHbIE
' coObITus. [Inarpammsl Ditnepa. @opmyia CloKeHHUsI BEpOSITHOCTEH
6.4 YcnoBHas  BEpPOATHOCTb.  YMHOXKEHUE  BEpOSATHOCTEH.  JlepeBO  ciydallHOIO
' skcriepumenTta. @opmysa mosHoM BeposTHOCTH. HezaBucumble coObITHS
6.5 KombOunatopHoe mnpaBmio yMmHOXeHus. IlepectaHoBku u  Qakrtopuan. Yucnio
' coueranuil. Tpeyronsuuk Ilackamns. @opmyna 6unoma HelotoHa
6.6 bunapublii crnyuyaiiHbIi ONBIT (MCHBITaHWE), ycmex M Heyaada. HezaBucumble

UCIIBITaHUA. Cepml HE3aBHCHUMBIX HCIBITAaHUM 10 nepBoro  ycrexa. CepI/IH




HE3aBUCUMBIX UCIIBITAaHUN bepHyium

Cnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. J(marpamma pacrpeneneHus.

6.7 [Ipumeps! pactpeaeseHuid, B TOM YHCIIE FTEOMETPUIECKOeH OMHOMHUAIBHOE
11 KVIACC
Kon IIpoBepsiemMblii 371eMEeHT COepPKAHUSA
5 Teopus BEpOATHOCTEHN U CTATHCTHKA
UucnoBble XapaKTEPUCTHKU CIYYalHBIX BEJIMYMH: MaTeMaTH4YeCKOoe OKHJIaHUE,
JMCTIepCUsl M CTaHAApTHOE OTKJIOHeHue. [Ipumepbl mpuMeHeHUs MaTeMaTU4ecKoro
51 OXHJaHMs, B TOM 4YHCIE B 3aJadyax M3 MOBCEAHEBHOW XH3HU. Maremarudeckoe
' OXXHJaHWe OMHApHOM ciydallHOW Benu4MHbI. MaTemaTrnuueckoe OXHIaHUE CYMMBI
CIIydailHbIX BeJIMYMH. MaTreMaTu4eckoe 0XKHUJAaHue U JUCTIEPCUS] TEOMETPUUECKOTo 1
OMHOMHUAIBHOTO paclpeieIeHH
59 3akoH OOJIBIIMX YHMCET M €ro poJib B Hayke, MpHUpoje U oduiectBe. BpiOopouHbIi
' METO/I KCCIEI0BAHMI
[Ipumepsl  HENpPephIBHBIX  CIy4allHBIX BEJIMYWH. [loHATHE O IUIOTHOCTH
5.3 pacnpenenenus. 3aaady, IpUBOAAIIME K HOPMaJIbHOMY pactpeaencHuto. [lonsatue o
HOPMaJIbHOM paclpeieiICeHuN

ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K
PE3YJBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3y/JbTaTaM OCBOEHUS
NMPOBEPSAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 001Iero
TpeOOBaHUSA o0pa3oBaHuA

Bnanenne Mertomamu J0Ka3aTeibCTB, alrOpUTMaMM pELICHUS 3ajady;
yMeHue (QOpMyIHpOBaTh W ONEPUPOBATh MOHATHSAMU: OIpeJesieHHe,
aKkcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, IPU3HAK, JOKAa3aTENbCTBO,
pPaBHOCHJIbHBIE (POPMYIUPOBKU; MPUMEHSTh MX; YMEHHUE (OPMYIHUPOBATH
1 o0paTHOEe M NPOTHBOIOJOXKHOE YTBEP)KICHUE, MPHUBOIUTH NPUMEPHl U
KOHTPIPUMEDPBI, HCIIOJIb30BATh METOJ, MaTeMaTHYECKOM WHIYKIUH;
MIPOBOJUTH JOKA3aTEJIbHBIE PACCYKICHUS IPU PELICHUH 33]a4, OLIEHUBATh
JOTUYECKYI0  IPaBUWIBHOCTb  PAcCY)KJIEHUH; YMEHHE  OINEpPUPOBATh

NOHATUSAMU: MHOXKECTBO, MMOAMHOKECTBO, OII€pallM HAJ MHOXKCCTBAMU,




YMCHHC HUCITIOJIB30BaTh TeopeTI/IKO-MHO)KeCTBeHHLIf/i armapar JJIA
OnHrcCaHus p€ajlbHBIX IPOUCCCOB U SIBJIEHUHA U Inpu pCHICHUMU 3a/1a4, B TOM
YUCJIC U3 OPYyrux y‘le6HbIX NpeaAMCTOB; YMCHHC OIICPUPOBATH IMOHATHAMMU:
rpad, cBs3HBIA rpad, 1epeBo, MUK, Tpad Ha IUIOCKOCTH; YMEHUE 33aBaTh
¥ OINMHMCHIBATH TPadbl pa3NTUYHBIMUA CIOCOOAMU; HCIOJB30BaTh rpadbl mMpH

pelieHnu 3a1a4y

YMeHue onepupoBaTh NOHSITUSIMHU: HATypajlbHOE YHCIIO, LEJI0€ YHUCIIO,
CTENEHb C LIEeJBIM MOoKa3aTesleM, KOPeHb HaTypajlbHOU CTENEHH, CTENEHb C
palMoOHaIbHBIM MOKA3aTeIeM, CTENEeHb C JAEWCTBUTEIbHBIM IOKA3aTEIeM,
jgorapudmM umucia, CHHYC, KOCHMHYC M TaHI€HC IPOU3BOJBHOTO YHCIHA,
OCTAaTOK IO MOMYJIIO, PalMOHAIbHOE YHCIO, HUpPpalOHAIbHOE YHUCIIO,
MHO>KECTBA HATypPaJIbHBIX, IENbIX, pPAalMOHANbHBIX, JIEHCTBUTEIbHBIX
YHUCEN, yMEHUE UCTIOIB30BaTh MIPU3HAKH JCIMMOCTH, HAUMEHBIIIHN 0OITHiA
JeNuTeNb W HauMEHblIee oOuiee KpaTHOe, alroput™m EBkianga mnpu
pelIeHnH 3ajjay; 3HAKOMCTBO C Pa3IMYHBIMHM TMO3MIIMOHHBIMU CHCTEMaMU
CUMCJICHHS; YMEHUE BBIMOJHATH BHIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUN CO CTENEHSMU W Jiorapudmamu, mpeoOpa3oBaHus APOOHO-
palMOHANbHBIX  BBIPAKEHUN; yMEHUE  ONEpPUPOBATH  MOHATHUIMU:
MOCJIEI0BATENILHOCTh, apuMeTHUecKas MPOTpeccHsi, TeoMeTpUuyecKas
nporpeccusi, OECKOHEYHO YObIBaloIlasi TeoMeTpHYecKas MpOorpeccus;
YMEHHME 3a/laBaTh I[OCJIEJIOBATEILHOCTH, B TOM YHCIE C T[OMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEPUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILUIEKCHBIE 4YHCIA, MOJYJAb M apryMeHT
KOMIUIEKCHOTO ~ 4yMcia, ¢dopMa  3amUCH  KOMIUIEKCHBIX  YHCEeT
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U aireOpanyeckas); yMeTb
IPOU3BOJIUTH apuPMeTHUYecKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOIUTH MIPUMEPHI UCIIOIH30BAHMS KOMILUIEKCHBIX YHUCEIl; OIEPUPOBATH
HNOHATHAMM:  MaTpuua 2x2  u  3X3, oNnpenenuTens  MaTpHIbI,

l"eOMeTpI/IquKI/Iﬁ CMBICJI OITPEACIINTCIIA

YMmenue ONICpUpPOBaTh IMOHATHAMHA: pPALUOHAJIBHBIC, HWPPALUOHAIBHBIC,
IMOKa3aTCIbHBIC, CTCIICHHBIC, J'IOFapI/I(l)MI/I‘leCKI/Ie, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA U  HCPABCHCTBA, UX CHCTCMbI; YMCHUC OIICPUPOBATDH
HNOHATUAMU: TOXIACCTBO, TOXIACCTBCHHOC npeo6pa303aHI/Ie, YpPaBHCHHUC,
HCpPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCWIBHOCTbH
ypaBHeHPIfI, HCpPaBCHCTB W CHUCTCM, YMCHHC pCIIATb YpPaBHCHUA,

HCpAaBCHCTBA M CHUCTEMbI C IOMOLIBIO PaA3JIMYHBIX HpI/IéMOB; peuaTrb




YpaBHCHHA, HCPABCHCTBA W CHUCTEMbl C IaApaMCTpOM; IPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CHUCTCMbI JId PCIICHHUA MATCMATHYCCKUX

3a/1a4 U 3a/1a4 U3 pa3IM4yHbIX 00JacTel HayKH U peajlbHOM KU3HU

YMeHHne omepupoBaTh TOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIHUH,
NEepUOMIHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIHMH, MOHOTOHHOCTb
GyHKIUH, KCTpeMyM (QYHKIUHM, HauOOJbIIee W HAUMEHbIIEEe 3HAYCHUS
(GyHKIMU Ha TIPOMEXKYTKE, HENpepbIBHAS (DYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN |
(¢u3nueckuil CMBICI TPOU3BOAHOM, MEepBoOOpa3Has, ONpPEIeIEHHBII
WHTETpaj; yMEHHE HaxXOIWTh AaCUMNTOTHI Tpaduka (QYHKIUH, yMEHHE
BBIUMCIIATH  TPOW3BOJHBIE  CYMMBI, TPOW3BEICHHUS, YacTHOTO U
KOMMO3WINK (DYHKIWK, HAaXOJWTh YpaBHEHHE KacaTeNbHOH K rpaduky
(GyHKIIMU; YMEHHE HaXOIUTh MPOW3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE WCIOJb30BaTh MPOW3BOJHYIO JUISi HCCIeNOBaHHUS (YHKIWH,
HaXOJUTh HaAWOOJIbIINE W HaWMEHbIINE 3HA4YeHUs (YHKIHIA; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIIOJIb30BaHMEM ammapara MaTeMaTH4ecKOTIo
aHalu3a; IMPUMEHATh [POU3BOJHYIO M HAXOXKJICHHsS HaWIydlIero
pelieHusl B MPUKIAAHBIX, B TOM 4YHCJIE COLMAIbHO-’KOHOMUYECKHX U
(bu3MYecKuX 3a1adax; HaXOIUTh IUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO
UHTErpajia; HNPUBOAUTH IPUMEpPbl MAaTEMATHYECKOTO MOJAEIMPOBAHUS C

nOMOUIbI0 Au(depeHnanbHbIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHas (yHKIUS,
KOMIo3ulusl (pyHKIMIA, JTUHEWHas QYHKIMS, KBaapaTH4Has (QyHKIMS,
panuoHanbHass (QYHKIMS, CTENeHHas (QYHKIUSA, TPUTOHOMETPUYCCKUE
GyHKIMU, OOpaTHBIE TPUTOHOMETPUYECKUE (YHKIIUH, MOKa3aTeNIbHAS |
jgorapupmuueckas (QYHKIUU; YMEHHE CTPOUTh TpapuKH HM3y4EHHBIX
GyHKIME,  BBRIMONHATH  mpeoOpasoBaHuss  rpadukoB  QyHKIUH,
UCIOJIb30BaTh TpaduKU Ui U3YYSHHs MPOIIECCOB U 3aBHUCHUMOCTEH, MpHU
pelleHrr 3a7ad U3 JIPYruX Y4eOHBIX MPEAMETOB W 3aJay U3 pealbHOMN
KU3HU; BBIp@XaTh GopMyJaMH 3aBUCHMOCTH MEXIY BEIWYHHAMH,
UCIIOJIb30BaTh CBOMCTBA U Tpaduku QYHKIUN AN pelieHUs ypaBHEHHH,
HEpPaBEHCTB W 3aJady C MapamMeTpaMu; H300pakaTh Ha KOOPJIMHATHOU

IIJIOCKOCTH MHOXXECCTBA pCIJ_ICHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YmMmenue peuraTb TCEKCTOBBIC 3ala4u pa3HbBIX THUIIOB (B TOM 4YHUCJIIC Ha
OPOUCHTHI, JOJIM U YaCTHU, HAa JABUKCHUC, pa60Ty, CTOUMOCTb TOBApOB U

yCiIyr, HaJloTH, 3aJa4u U3 obmactu YIIpaBJICHUA JIMYHBIMH U CEMEHHBIMHU




(¢uHaHCAMM); COCTaBIATh BBIPAKCHHS, ypaBHEHHs, HEPABEHCTBA M HX
CUCTEMBI IO YCJIOBHMIO 3aJaud, HUCCIEIOBATh IIOJIYYEHHOEC pELICHUE U
OILICHUBATh IPABAOTNOAOOHOCT pPE3YJIbTAaTOB;, YMEHHE MOJCIUPOBAThH
peanbHble CUTyallMd HA S3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKCHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a7a4y, UCCIEI0BATh
IIOCTPOEHHBIE ~ MOJIEJIM C  HCIHOJBb30BAHMEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYCHHBIM pe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(PMeTHYecKoe, MeanaHa,
HauOoJbllIee U HaUMEHbIIIEe 3HAUEHUs, pa3Max, TUCIEepCUs, CTaHAAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(popMalnio, MpeACTaBICHHYI0 B Ta0IuIax, Ha Juarpammax, rpadukax,
OTpa)<arollyl0 CBOWCTBA peajbHBIX MPOLECCOB U SBIEHUHN; MPEACTABIATh
“HPOpMAIIUIO C TIOMOINBIO TaONWII W JUarpaMMm; HCCJIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpapUuecKux
METO/IOB M 3JIEKTPOHHBIX CPE/ACTB; IrpadUyecKu UCCIe0BaTh COBMECTHbBIE

HaOJI0/IEHUS C IIOMOIIBIO IMarpaMM pacCceUBaHUs U JIMHEWHOM perpeccuu

YMeHue onepupoBaTh TMOHSATUSIMHU: CIy4alHBIM OIBIT M ClIy4ailHOE
COOBITHE, BEPOSTHOCTh CIyYalHOTO COOBITHS; YMEHUE BBIYHCIATH
BEPOSATHOCTh C HCIIOJIb30BAaHHEM TPapUUECKHNX METO/OB; IMPHUMEHSTh
(GOopMyIBI CIIOKEHUST W YMHOXXCHHUS BEPOSTHOCTEH, (HOpMYIy MOJHOM
BeposTHOCTH, hopmyny bepHymin, komOuHaTOpHbIE (GakThl U (HOPMYJIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMECHHE OIEPUPOBATH
NOHATUSIMH: ~ CITy4dailHas BEJIMYMHA, pacHpeseliecHHe BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKUJIAaHUE, JUCIEPCUS W CTaHJapPTHOE OTKIOHCHHUE
CIIyYailHOH  BEJIMYMHBI, (YHKIUU  paCIPENCICHUs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO U HOPMAJIBHOTO paclpelieliCHUi; yMCHHE
UCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEICIICHUI JIUIsl pEIICHUs 3a/1a4;
3HAKOMCTBO C MOHSTHUSMU: 3aKOH OOJBIIUX YMCEN, METOAbl BHIOOPOUYHBIX
UCCIICJIOBAaHHM; YMEHHE TMPUBOIUTH TPUMEPHI TMPOSBICHUS 3aKOHA
OONBIIMX YHCENl B MPUPOTHBIX W OOIIECTBEHHBIX SBJICHUSX; YMEHUE
OTIEpUPOBATh MOHATUSAMU: COUYETAHUE, MEePEeCTaHOBKA, YUCIIO COYETaHUH,
YHCIIO  TepecTaHoBOK; OuHOM  HpHOTOHA; yMEHHE  MPUMEHSTHh
KOMOUWHATOpHBIE (DAKTHI U PACCYKACHUS NI PEIICHUs 3ajad; OIEHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATH MOJYYESHHBINH pe3ysIbTaT

YMeHue ONICpUPOBATH INOHATHUAMU: TOYKa, nmpsamasd, IIJIOCKOCTbD,




IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIUYMHA yIJa, IJIOCKUN YroJl, IBYIPaHHbIN
YTOJI, TPEXTPAHHBIN YroJl, CKPEIIMBAKOIIMECS NPSAMBIE, MAPAIIIEITbHOCTD U
NCpHNCHAUKYIAPHOCTE HNPAMBIX U HHOCKOCTef/’I, yYrojd McCxKay IpsIMbIMU,
YIOJI MEXAYy MpAMOM M IUIOCKOCTBIO, YroJdl MEXIy IUIOCKOCTSIMHU,
paccTosiHHE OT TOYKM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY IpPSIMBIMH,
pacCTOsIHUE MEXJY IIOCKOCTSMHU; YMEHHE HCIOJIB30BaTh IIPU PELICHHUU
3aa4 HU3Yy4YCHHBIC (1)aKTI)I U TCOPCMbI INIAHUMCETPHUU, YMCHUC OLCHHUBATH
pa3Mepsl OOBEKTOB OKpPYKAIOIIEr0 MHUpA; CTPOUTh MaTeMaTHYecKue
MOA€IMN C IMOMOHIBIKO TCOMCTPHYCCKUX MIOHATHH U BCJIMYMH, pCIIaTh

CBA3aHHBIC C HUMHU MMPAKTHYCCKUEC 3a1a9U
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YMeHue omnepupoBarh MOHATHSAMU: IUIOLIAAb (QUIYphl, 00BEM (UTYpHI,
MHOTOTPaHHUK, NPAaBUJIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOIPaHHUKA,
Ky0, mMapajjenenumnes, Npu3Ma, OUpaMuja, ¢Gurypa M TMOBEPXHOCTh
BpallleHus, IWINHAP, KOHYyC, mmap, cdepa, miomanb chepsl, IUIOMAIb
MOBEPXHOCTU MUPaMUAbI, NPU3MBbI, KOHYyCa, IWIMHIpA, O00BEM KyOa,
IPSIMOYTOJIBHOTO MapajuleNieNuNena, MNUPAMUIbI, NPU3MbI, UIMHIDPA,
KOHyca, IIapa, pa3BépTKa MOBEPXHOCTH, CEUEHHMs KOHyca M LWIMHJIPA,
napajjie/IbHble OCH  WJIM OCHOBAHMIO, CEUEHHME 11apa, IUIOCKOCTb,
Kacaromascss cgeppl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTb CEYEHHUe
MHOTIOI'paHHMKa, M300pa)kaTb MHOIOIPAaHHHUKH, (UIYpPbl M MOBEPXHOCTU
BPALLEHMs], UX CEYEHHUs, B TOM UHUCIIE C IOMOILBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE IMPUMEHATh CBOMCTBA r€OMETPUYECKUX (UTYp, CaMOCTOSTEIBHO
(bopMynUpoBaTh OINpeeSICHUs U3y4aeMbIX (UIyp, BBIABUIaTh TUIIOTE3bI O
CBOMCTBaX M MpHU3HAKAX I'€OMETPUYECKUX (Uryp, OOOCHOBBIBATH WU
OlnpoBepraTh HX; YMEHHE NpPOBOAUTH Kiaccupukanuioo ¢uryp 1o
pa3JIMYHBIM TMPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JIOTIOJHUTEIbHbIE

IMOCTPOCHUA
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YMeHue onepupoBaThb HOHATHSMM: JIBKEHHE B  IPOCTPAHCTBE,
napaijenbHblii epeHOC, CUMMETPHs Ha IJIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHHe M0A00UsA, TMOJOOHBIE (UTYpBl; yMEHHE
pacrio3HaBaTh paBHble M IM0J00HBIE (GUTYpbl, B TOM YHCIE B NPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCII0JIb30BaTh T€OMETPHUECKIE OTHOILICHUS IPU
pelIeHNH 3ajlady; HaXOJAWTh TEOMETPUUYECKHE BEIMYUHBI (JUIMHA, YrOJI,
IUIOIIAIb, 00BEM) MPU PELICHUHU 33734 U3 JPYTUX YUEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HHM; YMEHHE BBIUYHCIATH TI'€OMETPHUUECKUE BEIUYHHBI

(nmuHA, yroy, IUIOMIAAb, OOBEM, IUIOMIAb TOBEPXHOCTH), HCHOIB3YS




n3yueHHbIe (OPMYJIBI M METO/bI, B TOM YHCIIE: IUIONIhb MOBEPXHOCTH
MUPaMUJIBI, TPU3MBI, KOHYyCa, MUJIMHIpPA, TWIOMAab chepbl; 00bEM Kyoa,
MPSIMOYTOJIbHOTO  TapaJuIC/iCNUIIea, HUPAMUIbI, T[PHU3MBI, LUJIMHJPA,

KOHYCa, [lIapa; yMEHHE HaX0IUTh OTHOIICHNE 00BbEMOB IO T00HBIX (QHUTYP
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YMeHue onepupoBaTh MOHATHSMU: MPSMOYrOJbHAs CUCTEMA KOOPAHUHAT,
BEKTOpP, KOOPJMHATHI TOYKH, KOOPJIMWHATHI BEKTOPAa, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa HA YHWCIO, PAa3JIO’KEHHE BEKTOpa Mo 0Oaswmcy,
CKaJSIpHOE TPOM3BEJCHHE, BEKTOPHOE MPOM3BEACHUE, YOl MEeXAy
BEKTOPAMH; YMEHHE HCIOJb30BaTh BEKTOPHBIA M KOOPAUHATHBIA METO

AJId pEIICHUA TrCOMETPHUYCCKUX 3aJad U 3aJia4 JPYTrux y‘Ie6HI)IX MpeaAMCETOB
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Ymenue BBI6I/IpaTI) HOJIXO}I?[HII/Iﬁ MCTO AJId pCIICHUSA 3aaa4u,; ITIOHUMAaHUC
3HAYMMOCTU MAaTEMAaTUKHW B HU3YYCHUU MPHUPOIHBIX U O6H.[€CTB€HHI)IX
IponecCcoB M SIBJ'IGHI/II\/’I; YMCHHE pacClio3HaBaTb IIPOSABIICHUC 3aKOHOB
MaTEMaTUKHU B UCKYCCTBE, YMCHHUEC IMPUBOJUTH ITPUMEPBEI MAaTEMATUUCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MAaTeMAaTHYECKOW HAYKH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Hatypanbabie u nenbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCEelT
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmernyecKumMu
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3ateneM. CBoicTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI
JlelictButenbHple  4HucIa. ApudmeTndeckue omnepanud ¢ JCHCTBUTEIbLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppatnmonansHbie ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-pAIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia CUCTeMbl TMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMd ¢ynkumu. Hymm ¢yHknuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CpoiicTBa  (QyHKIMH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero U HaMMEHBIETO 3HAaYeHUs1 QYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUSI
7.5 KoopanHaTsl 1 BEKTOPBI
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«TEOMETPUS» (YTJIYBJEHHBIA YPOBEHb)
HOACHUTEJIBHAA 3AIINCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero o0Opa3zoBaHus, TaK Kak 00€CIEeYUBAET BO3MOKHOCTh U3yUYE€HUS AUCIUIUIMH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JIOTMYECKOE  MblIIeHUWe,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMMHCs TMOHSATHUIHBIX OCHOB I'€OMETpPUHU, IIPHU JI0KA3aTEeIbCTBE TEOPEM U
NOCTPOECHUM LENOYKH JOTUYECKUX YTBEPKIACHUW NPU PELIEHUN T€OMETPUUECKUX
3aJa4, YMEHHME BBIJBUIaTb M ONPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHust mporpamMmel yueOHOro Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YpOBHE — pa3BUTHE WHIUWBUIYAIbHBIX CIOCOOHOCTEH OOydYaromMxcs MpH
U3YYeHUH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrleueHHe  BO3MOXKHOCTH  MNPUOOpETeHHS |
UCIIONIb30BaHUs Oosee TiIyOOKMX TEOMETPUYECKUX 3HAHUHW U JIEUCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX AJIsl YCIIEUIHOIO MPOECCHOHATBHOIO
00pa30BaHus, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJauyaMu Kypca I€OMETPUM Ha YIUIyOJEHHOM YpPOBHE,
pacIIUpSIIOIIMMU U YCUIUBAIOLUIMMU Kypc 0a30BOTO YPOBHS, SIBISIFOTCSL:

paciIMpeHre MPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEUIIMX MaTEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONMCHIBATH M H3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

¢opmMupoBaHue  yMeHHMs ~ BJaJE€Thb  OCHOBHBIMU  IOHSATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHME TEOPEM,
GopMynT M yMEHHE HMX NPUMEHATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAWUTH
HECTaHJAapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopmMupoBaHuEe YMEHHS paclo3HaBaTh HA YePTEKax, MOJESIX U B PEaIbHOM
MHpPE MHOTOIPAHHUMKM M Teja BpAILECHUSA, KOHCTPYMPOBATH TI'€OMETPUYECKHE
MOJENH;

(GopMupoBaHUEe MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHMS
MaTeMaTUYeCKuX TeOopui, (pOpMUPOBAHHE MOHUMAaHUS POJU AKCHOMATHUKH MpPH
MPOBEJICHUY PACCYKICHUM;

(opMHpOBaHUE YMEHMS BIAJETh METOAAMH J0Ka3aTelIbCTB M AJTOPUTMOB
pelmeHns, yMEHUS MX NPUMEHATb, IPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ pEUIEHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJIEPKAHUEM,



dbopMupoBaHuE MOPEACTABICHUS O HEOOXOJUMOCTHU  JIOKA3aTelbCTB  MpPH
000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIU aKCHOMATHUKH B TIPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE H COBEPIICHCTBOBAHUE HWHTEIUICKTYaJIbHBIX W TBOPUYECKUX
crocoOHOCTeM 00yJaromuxcs, MO3HaBaTEILHON aKTUBHOCTH, UCCIEIOBATEIBCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECca K N3yUYESHUIO T€OMETPHH;

dbopmupoBanue (PyHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHH:
YMCHHS pPAcTO3HaBaTh IMPOSBICHUS TEOMETPUYECKUX TIOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYalUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCICAOBAHUSA TOCTPOCHHBIX MOJENEH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJIEpP)KATEIBHBIMU JIMHUSAMH Y4eOHOTO Kypca «l'eomerpus» B
10-11 «xmaccax sBusitoTcsi:  «lIpsiMble HM  TIJIOCKOCTH B MPOCTPAHCTBE,
«MHororpanaukny, «Tema BpameHus», «BekTopel #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIIKEHUS B POCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHSTUSIMU», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOyYEHHs B
10-11 kmmaccax, OTHOCHUTCSA KO BCEM COZEpKaTeIbHBIM JUHUSM y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHHUU  pachlpefensieTcss He  TOJbKO IO
coJiepKaTesIbHbIM JIMHUSIM, HO | 10 rogam oOyudenus. Coaepskanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE TMPEAMETHBIM pe3yibTaTaM OcCBOcHUs DenepanbHOM padoueit
IPOrpaMMBbl, PACTIPENCIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHPOBAHO TaKUM
o0pa3om, 4ToOBI KO BCEM OCHOBHBIM, MPUHITUITHAILHBIM BOIIPOCaM 00yJarommuecs
oOpamaJiucb  HEOJHOKPATHO. OJTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYCCKUMU MOHSATUSIMH U HABBIKAMU TOCIIEIOBATENIHLHO U MOCTYMATENBHO, C
COOJII0/IEHNEM TPUHITUTIA PEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHX MPE/ICTABICHUN O0YUYaIOIUXCs, PACIIUPSISL U YTIIyOIIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISECT:

co3gath ycmoBus s auddepeHnanuu  00ydeHHUsS,  MOCTPOCHUS
WHJVMBUAYaIbHBIX 00pa30BaTeNbHBIX MpPOrpaMM, OOECHeYuTh YriayOJE€HHOE
M3y4YeHHE TEOMETPHUH KaK COCTABJISIONIEH yaeOHOTO Ipenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIOIMIUXCS K TMPOJODKCHUIO HW3YYCHHUS MATEMaTHUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01muM 1 npodeccuoHanbHbIM 00pPa30BAHUEM.

Ha wusyuenue yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBogutcs 204 waca: B 10 xiacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B MPOCTPAHCTBE: IEpEeceKarolIrecs,
napajulesibHble M CKpeuuBamomuecs npsmble. [Ipu3Haku CKpelmmBaroumxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX NPSIMBIX, NapaJUICIbHOCTh MPSIMOM
u 1uockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300pakeHHe
¢uryp. OCHOBHBIE CBOMCTBa MapajuleIbHOrO MpoeKkTUpoBaHus. M3o0paxeHue
¢uryp B mapasuieqbHON MPOEKIUHU. YTIIbI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B TIpocTpaHCcTBe. [lapannenbHOCTh MIOCKOCTEN: mapaiieiabHble
IUIOCKOCTH, CBOMCTBa napajiebHbIX MJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (QUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
OCTPOEHUE CEUCHHI.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, IMpSAMbBIE MapajuielibHblE W NEPHEHAUKYISPHbIE K IUIOCKOCTH,
OPU3HAK MEPIEHANKYISIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O MpSIMOM

NEPHEHIUKYISIPHON MJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISIpPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocte. Teopema 0 TpE€X NEPIEHAUKYIIAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKIY NPSIMOW M IUIOCKOCTBIO, JIBYI'PAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCMHYCOB W CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHsHuka. Ilpusma: N-yrosbHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapanmnenenunen, nOpsIMOYTOJIBHBIM — MapajuleNIENUNE]; W €ro  CBOWMCTBA.
Kpatwaiimmme mnytm Ha TIOBEpXHOCTM MHOrorpanHuka. Teopema Ounepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas mnupamuabl. CBoiicTBa pébep U OOKOBBIX TIpaHelt
MpaBWIBHOM mupaMuibl. [IpaBUIbHBIE MHOTOTPAaHHUKU: MPABWIbHAS NpU3Ma U



[IpaBWIbHAs IHpaMUJa, IPABUIBHAS TPEYrolibHAas IHUpaMuia WU IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacrtaBieHue O NpPaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajp,
JNOAEKadAp U UKOCADIP.

Bbruncienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MNPSAMOW MPU3MBI,
IJIOAAh OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTbl CUMMETPUM  INPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPAaBUJIBHBIX IIPU3M, CUMMETPHUS NPAaBUIbLHOMU
IAPAMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABIICHHbIE U IPOTHUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIEHCTBUS C BEKTOPAMU: CIIOKECHUE
U BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
gucyio. CBOMCTBA CIOKEHUs BEKTOPOB. CBOICTBA YMHOXKEHHsI BEKTOPA HA YUCIIO.
IlonsATHEe KOMILIaHApHBIE BEKTOPBI. [IpH3HAaK KOMIUIAHAPDHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXIYy KOOpAMHATaMH BEKTOpa M
KOOpAMHATaMU TOYEK. YToJl Mexay Bekropamu. CKalsipHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa Bpamenust

[lonsiTUs: UUIMHAPHUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckasi TMOBEPXHOCTb, oOOpasylonue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, mmap. B3aumMmHoe pacmonoxeHwue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpaIlleHHs Ha TUIOCKOCTU. Pa3BépTka nunuuApa u konyca. CumMmerpus cepsl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIFHOTO TMapajuienienumnena u ciuenctBus u3z He€. OO0BEM mpsMon u
HAKJIOHHOW MPU3MBI, MIWJIWHIPA, TUpaMHUIbl 1 KoHyca. O0BEM TIapa u mapoBOro
CerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipw3ma, BhucaHHas B
UWJUHIp, OMNHCcaHHAas oOKojo IwiauHapa. llepeceyenue cdepsl u mapa ¢
mIockocThio. Kacanue miapa u cdepsl MIOCKOCTHIO. [loHATHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJO c(epbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpallEHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IUIOMaAb chepbl U e€ yJacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONIAACH IMOBEPXHOCTEN
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BPaIllCHUs: CCUCHUS IHINHAPA
(mapayiieIbHO YW MEPHEeHIMKYJSIPHO OCH), CEYeHHsl KOoHyca (mapaiieiabHbIe
OCHOBAHUIO U TIPOXOSAIINE UYepe3 BEPIINHY), CEUCHUS I1apa, METObl TOCTPOCHUS
CEUYEeHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILIEeH MIOCKOCTH.

BekTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omnepanuu Haja BekTopamu. BekropHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no Oasucy. KoopauHaTHO-BEKTOPHBIM METOA MPU PEIICHUHU TEOMETPHUYECCKUX
3aziay.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHasl CUMMETPHS, 3€pKajlbHAs CHUMMETpPHUS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus noxpodus. [Ipsimas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATHBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHUHCKOro  OOIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYEHUEM;

2) naTpuoTH4YeCcKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, ATUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTWKEHH HayKh U JEATEIbHOCTHIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1au, PEIICHU, PACCyKIEHNUN, BOCTIPUUMYNUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0POBOTO U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbIM  cepam  mpodecCUOHATBbHOW  JIEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U



caMoO0Opa30BaHUIO Ha MPOTSIKEHUH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 32724 MaTEMATHIECKON HAITPABICHHOCTH,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

Cc(OPMHPOBAHHOCTh  DKOJOTHYECKON KYAbTYPHI, IMOHHMAaHHE BIMSHHUS
COITHATbHO-D)KOHOMHUYECKUX MPOILECCOB HAa COCTOSIHHE MPHUPOJIHON M COIHATBHOM
Cpeibl, OCO3HAHKE TII00aIBHOTO XapaKTepa 3KOJOTHYSCKUX MPOOIIEM, OPHEHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAaHWU JUIS pEHICHHMs 3amad B 00JacTH
OKpYJKaloIIeld Cpepl, IUIAHKPOBAHHME IIOCTYNIKOB M OLEHKA HX BO3MOKHBIX
HIOCJIEICTBHI ISt OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM HM  OOIIECTBEHHOW  MNPAKTHUKH, IOHHMAaHHE
MaTeMaTHYECKOW HAyKM Kak CQepbl YeTOBEUECKOW IEATEILHOCTH, DJTAaloB €&
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [MBHIM3ALNH, OBJIAJCHHE S3BIKOM
MaTeMaTHKH M MAaTeMaTH4YeCKOH KyIbTYypOll Kak CPEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTH OCYIIECTBJIATH IPOEKTHYI0 H HCCIEI0BATEIBCKYIO IEATEIbHOCTh
HHIABUIYaAIbLHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

ba3oBble ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS JIJIsi 0000IIEHHS M CPaBHEHHSI, KPUTEPUHU TIPOBOJUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSIX, Mpeiaratb KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEILICHUs, BbIOMpaTh  Haubonee MOAXOASAIUM C  y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejibckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATh T'MIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHHS W BBIBOJABI IO pPe3yjibTaTaM
OpOBENEHHOTO  HAONMIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH A€PUIUMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATh HHPOPMALMIO PA3IUYHBIX BHUJAOB U
dbopM mpeacTaBiIeHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIIEHHUs, SICHO, TOYHO, IPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ 0OCYXKJICHHsI 3a]1aBaTh BOIPOCHI IO CYIIIECTBY 0OCYKITaeMOW TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATH PAa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEIIFHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOILECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yibTaTa peuieHus
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATCIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ICJIM U YCIOBHUIM, OOBSICHATH TPUIHHBI
JTOCTIKEHUS WM HEJIOCTHXKCHHS Pe3yJbTaTOB JCATSIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW M WHIWBUIYyaIBHOU
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM pPabOThI, pachpeneisTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYXKIAaTh TIPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOIHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyJaronuiics HayquTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHSATHUSIMU CTEPEOMETPUU TIPHU
pEIICHNH 337249 U MTPOBEICHUHA MAaTEeMATHYECKUX PACCYKIACHUH;

e TMPUMEHATH AKCHOMBI CTEPEOMETPHUH W CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSIMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJNHO OIMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
MPOCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIYy MPSAMON U
TIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pAacrmo3HaBaTh OCHOBHBIE BHbl MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accu(puKaimy;

e CBOOOJHO ONEPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEUYECHHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTrOHAJILHOE
MPOCKTUPOBAaHUE (DUTYP HA IMIIOCKOCTh, BBINOIHATH M300paxkeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHMS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBHITIOIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTEM  MHOTOTPAaHHUKOB  (TpHU3Ma,
MUPaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LEHTD,
OCb U TIUIOCKOCTh CHMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMEpUPOBATh MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHYECKHMX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, MPUMEHSAS W3BECTHBIE METO]IbI
IPU PEUICHUHA MAaTEeMaTUYECKHUX 3a]1ay MOBBIIIEHHOTO U BBICOKOI'O YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIICKaTh, MNPEOOPA30BHIBATE WU HMHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (HUrypax, NPENCTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAHMS HAa [PAKTUKE: CpPaBHUBATH W
aHAJU3UPOBATH pEAIbHbIE CUTyallud, NPUMEHSITh W3yUYECHHBIC MOHSITUS B
npoliecce IMOHMCKa pEHIeHHs MaTeMaTHYecKu ChOopMyTHpPOBAHHOMN
npo0JIeMBbl, MOJIETUPOBATh pEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENN C MCIOJIb30BAHHUEM I€OMETPUUYECKHUX
MOHSTHA W TEOpPEM, ammaparta ainreOphl, pemath MPAKTHYECKUE 3a7adH,
CBSI3aHHBIE C HAXO0XK/ICHHEM T'€OMETPUUECKUX BEITUYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHUS T€OMETPUU Kak
COCTaBHOM 4yacTu (pyHJ1aMeHTa Pa3BUTHUSI TEXHOJIOTHI.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



CBOOOJTHO ONEPUPOBATH MOHATUSMHU, CBA3AHHBIMU C LMJIUHIPUYECKOM,
KOHMYECKOH U c(hEepuyecKoil MNOBEPXHOCTSAIMHU, OOBIACHATH CIOCOOBI
MOJIY4YEHHS;

OTIEPUPOBATH MOHSATUSMHU, CBSI3aHHBIMU C TEJIaMU BPAILCHUS: [IUIHHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpalllCHHUS;

KJacCU(ULIHUPOBATh B3AMMHOE PacIoyioKeHue chephl U MIOCKOCTH;
BBIYHUCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHUKOB U TEJI BpAIllCHUS,
00BEMBI U MJIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUAMHM, CBSI3AHHBIMU C KOMOMHALMSIMHU Tell
BpallleHuss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
ONMMCAHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalllCHHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TMOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

n300pakaTh H3ydaemble (QUTYpHl, BBINOIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTb CEUEHHUS TEJl BPAILCHHUS;

U3BJIEKaTh, HMHTEPIPETUPOBATH M TpeoOpa3oBbIBaTh HHQPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
peuaTh TEOMETPUUECKUE 3a/1a4l HAa BBIYUCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIYMCIIEHUE PACCTOSIHUUA OT TOYKH 10 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA TP PEIICHUY;
CBOOOJTHO OMEPHUPOBATh TOHATHIMH, CBSI3AHHBIMU C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300pa)KEHHS] MHOTOTPAHHMKOB M TE€Jd BpalleHUs IIpHU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€pPKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOI00MS;
CTPOUTH CEYEHUSI MHOTOIPAaHHUKOB U TEJl BpAlEHUS: CEYEHUs LUINHIpA
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepPE3 BEPLINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IIOCTPOEHHUSI CEUEHUH: METOJ CIIEJ0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;

MPUMEHSTh TeOMETpUYecKre (AKThl sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUSA, €CIU YCIOBUSA
IPUMEHEHHUs 3a]1aHbl B IBHOM U HESABHOU dopme;

pemare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U BJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

IPUMEHATh  TIOJIyYCHHbICE  3HAHUS  HAa  [PAKTUKE:  CPaBHHUBATD,
AHAIM3UPOBATH U OLICHUBATh PEATbHBIE CUTYyalluH, IPUMEHATh U3yUYCHHBIC
MOHSTHS, TEOPEMBI, CBOWCTBA B IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecKu  cpopMyaupoBaHHONW  MpoOOJIeMBbl,  MOJEIUPOBATH
peabHBIE CHUTYallUM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATHh IMOCTPOCHHBIE
MOJIEJIM C HCIOJB30BAHUEM TEOMETPUUYECKUX TOHATUA U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTHYECKHE 3ajlaud, CBS3aHHBIE C
HaXO0XJICHUEM I'€OMETPUUECKUX BEIIUYMH;

UMEThb TPEJCTABICHUS OO0 OCHOBHBIX JTallax pa3BUTHS T'e€OMETPUU Kak
COCTaBHOM YacTH (GyHAAMEHTA Pa3BUTHUS TEXHOIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n MPOrpaMMblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 BBenenue B ctepeomMeTpuio 23 1
9 B3anMHOe€ pacnosiokeHue npsiMbIX B 6 1
MIPOCTPAHCTBE
3 [MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [NeprieHANKYIAPHOCTD MPSIMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 paccTOSTHUS 16
MHororpaHHuKH 7
BekTopsl B mpocTpaHCcTBE 12
3 HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIH 5 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

11 KVIACC




KoaunuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbIie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Ananutruyeckas FeoOMeTpHst 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpAaHHUKA 17 1
Tena Bpamenus 24
5 [Tmomaau moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBoxeHust 5 1
7 [ToBTOpEeHue, 0600IICHNE 1 17 5
cUCcTeEMAaTU3alys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0

IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC




n/n

Tema ypoka

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3Y4YeHH s

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

OcHoBHbIE IpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, apaJlJIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUJIa U300paKEHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

[TonsTusa: nepecekaronmecs
TIJIOCKOCTH, TIEPECEKArOITUECs TIpsMast
Y TJIOCKOCTh; TIOJTYIPOCTPAHCTBO

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, MEPECCKAOIINECA IIpsAMast
" INIOCKOCTB; IIOJIYIIPOCTPAHCTBO

MHoTOrpaHHHUKH, H300paKeHNEe
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX 00BEKTOB

MHororpaHHuKH, H300paKeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
CICACTBUA U3 HUX




AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
caenctBus u3 HuX. CriocoObl 3aaHus
MPSIMBIX U INIOCKOCTEHN B
npocTtpancTBe. O603HAUCHUSI IPSAMBIX
U TJIOCKOCTEH

10

N300pakenue ceueHni nupamMupl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
NEPECCUCHU A MOJTYUYCHHBIX
I0CcKoCTeN. PackpammBanne
ITOCTPOCHHBIX CeUeHUM pa3sHbBIMU
L[BETaMH

11

N3obpaxenne ceueHuni TUpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenue
repeceyeHus MOTyYeHHBIX
I1ocKocTei. PackpammBanue
MMOCTPOCHHBIX CEYCHUI Pa3HBIMU
LBETaMU

12

N3o00paxkenue ceueHnil mupamMupl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOMy4YeHHBIX
IJI0CKOCTEN. PackpaimuBanue
MIOCTPOEHHBIX CEUECHUH pa3HbIMU
L[BETaMH

13

N3o00pakenue ceueHni mupamMupl,




Ky0a ¥ PU3MBbI, KOTOPbIE TPOXOISAT
gyepes ux péopa. M3o0paxenue
NEPCCCUCHUS MMOJTYUYCHHBIX
IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX ceueHuu pasHbIMU
IBETaMu

14

Merton cneioB sl MOCTPOEHUS
CEeUYEeHUN

15

Merton cnes1oB 1S TOCTPOCHHUS
ceueHuil. CBoiicTBa nepecedeHnit
MPSIMBIX U INIOCKOCTEN

16

Merton crnenoB 1Sl HOCTPOEHUS
ceueHuil. CBoiicTBa nepecevyeHuit
NPSAMBIX U IIOCKOCTEN

17

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM ToukaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aMuch M1aroB NOCTPOCHUS

18

[TocTpoenue ceyenuii B nupamu/e,
KyOe 1o TpéM TouKaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3amMch 1aroB NOCTPOCHUS

19

[TocTpoenue ceveHuit B mupaMuse,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YEPTEXKEH U
3aMmch M1aroB MOCTPOCHUS

20

IToctpoenue ceuenuil B nupamuie,
KyOe 1o TpéM Toukam Ha pébpax.
Co31aHne BBIHOCHBIX YepTexXel U




3aIlMCh IIaroB MOCTPOCHUA

21

[ToBTopenue mnanumerpun: Teopema
O MPOMMOPUHUOHAJIIBHBIX OTPE3KaAX.
[Toobue TpeyrobHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4YepTexax. Mcropus
Pa3BUTHS TUITAHUMETPHUH U
CTEPEOMETPUU

23

Kourpoasaas padbora "AKCHOMBI
p p
crepeoMmerpun. Ceuenus"

24

B3anMHOe€ pacnosiokeHue npsiMbIX B
npoctpaHcTBe. CKpeluBaouInecs
npsameie. [IpuzHaku
CKPEILMBAIOIIUXCS MPSMBIX.
[TapannensHbIe IpsMbIE B
MIPOCTPAHCTBE

25

Teopema o cyriecTBOBaHHU U
€MHCTBEHHOCTH MPSIMOM
MapajyieIbHON TAHHOU MPSIMOi,
MPOXOIALICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkalllel Ha
JaHHOU mpsimoi. JlemMma o
MepeceyeHNH MapajieIbHBIX MPSMBIX
MIJIOCKOCTBIO

26

[TapamienbHOCTB TPEX MPSAMBIX.
Teopema o0 TpEX nmapajIeabHbIX
npsMbIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX




27

[TapannenpHO€ MPOEKTUPOBAHUE.
OcHOBHbIE CBOMCTBA MapajlICILHOTO
npoexktupoBanus. M3o00paxkenue
pa3HbIX (Uryp B MapaienbHOMI
MPOEKINU

28

enTpanbsHas mpoekuus. Yroic
COHAIPaBJICHHBIMA CTOPOHAMM. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeIOBAaHIE, CBSI3aHHBIE C
pacnonomeHHeM prIMI)IX B
MIPOCTPAHCTBE

30

[TonATHs: mapamIenbHOCTh NPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJJIETLHOCTH MPSIMOM 1
mockoctu. CBolcTBa
MapaJJIEILHOCTH MPSIMOI 1
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYHCIICHUE U JJOKA3aTeJIbCTBO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO
MPSIMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE

32

[TocTpoenue ceueHus, MPOXOIALIETO
4yepes JAaHHYIO NPAMYIO Ha YEPTEKE U
MapajuIeIbHOTO APYTOU MPSMOM.
Pacuér oTHOLIEHNH

33

[TapannenbHas npoexuus,
MIPUMEHEHHE 111 TOCTPOCHMUSI




CeueHHi Ky0Oa U mapasuiesenuIeaa.
CaoiicTBa napajijiesienuneaa u
IIPU3MBI

34

[TapannenpHbIE IIOCKOCTH.
[Ipu3Haku mapanienbHOCTH JBYX
IUIOCKOCTEHN

35

Teopema o mapaieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJALIEN Yepe3 TOUKY, HE
MIPUHAIIEKALTYIO0 TAaHHOM MJI0CKOCTH
U CJIEJICTBHUSA U3 HEé

36

CBoiicTBa napayIenbHbIX
IJIOCKOCTEH: 0 MapauieTbHOCTH
MPSIMBIX TIEpeCceUeHus Mpu
MepeceyeHH JIBYX MapaijesbHbIX
IJTIOCKOCTEMN TpEeThen

37

CBolicTBa napauiesIbHbIX
IJIOCKOCTEH: 00 OTpe3Kax
napajuieNbHbIX TPSIMBIX,
3aKITIOUEHHBIX MEX]TY
napajyuieNbHBIMU IJIOCKOCTSMU; O
MepeceyeHN  MPSMOM C IBYyMsI
napayuieNbHBIMU IIOCKOCTAMU

38

[ToBTOpenue: Teopema [Iudaropa Ha
IUIOCKOCTH

39

HOBTOpeHI/ICZ TPUTOHOMETPUS
IpsAMOYT'OJIbHOTO TPCYTOJIbHHUKA

40

CBoiicTBa Ky0a 1 MPsIMOYTrOJILHOTO
napaiesienumnena




41

Brruncnenue JUMH OTPEe3KOB B KyOe U
IIPSIMOYT'OJIBHOM I1apajuleIIeuIe1e

42

[lepneHIUKYISIPHOCTD NPSAMOU U
mnockocTH. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSIMOM U
IIJIOCKOCTH

43

[lepneHMKyYISIPHOCTD NPSAMOU U
mnockocTH. [Ipusnak
MEPIEHIUKYISIPHOCTH NPSMOH U
IIJIOCKOCTH

44

TeopemMa o CyleCTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOJALIEN Yepe3 TOUKY
MIPOCTPAHCTBA U MEPIEHIUKYIIIPHON
K IUIOCKOCTH

45

[InockocTy U neprneHANKYISIpHbIE UM
MpsIMblE B MHOTOTPaHHHUKAX

46

[InockocTy U neprneHAUKYISIpHbIE UM
MpsIMbIE B MHOTOTPaHHHUKAX

47

[lepnieHIuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHAUKyIsIpa u3
TOYKH Ha MPSIMYIO

48

[lepnieHIuKyNAp U HAKIOHHAS.
[TocTpoenue nepneHAuKyIsIpa u3
TOYKH Ha MPSIMYIO

49

Teopema o Tpéx nmeprneHAnKyIsIpax
(npsimast u oOpaTHast)

50

Teopema o Tpéx nmepneHAUKYIApax




(mpsimast u oOpaTHast)

51

Yron Mmexay CKpelmBatoIMMUCS
MPSMBIMH

52

[Tonck neprneHMKyISpHBIX IPSIMBIX C
MIOMOIIBIO IIEPIEHANKYIIIPHBIX
IJIOCKOCTEN

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

54

[TocTpoenue ceuenuii Kyoa, MpuU3Msl,
MPAaBUJILHOM IUPaMUIBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

55

[TocTpoenue ceuenuii Kyoa, MpU3MBl,
MPaBUIJILHOM UPaMUIbI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[lnockocTn cummeTpuii B
MHOTOTPaHHUKAX

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK CIIEACTBHE
CUMMETpPUHU

58

IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

59

IIpaBuibHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

CrniocoObl OIyCTUTH
NEPIEHIUKYIISAPBl: CHMMETPHS, CIBUT
TOYKH I10 MapaJICIIbHON IIPAMON

61

CaBur no HenapaienbHON IPSIMOH,




HU3MEHEHUE PACCTOSHUN

62

KonTtponsnas padora "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
IIJIOCKOCTEH B IIpocTpaHcTBE"

63

[ToBTOpEHUE: YrOa MEKIY IPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPHUSI B
MIPOU3BOJILHOM TPEYTOJIbHUKE,
TeOpeMa KOCUHYCOB

64

[ToBTOpEHME: Yyroy MexIy
CKpCHIUMBAOIIUMHUCS ITPAMBIMU B
MIPOCTPAHCTBE

65

I'eomerpuueckne MeTo b1
BBIYUCIICHUS YTJIa MKy IPSMBIMH B
MHOTOTpaHHUKAX

66

JByrpanusbiii yroj. CBOMCTBO
JUHENHBIX YTJIOB ABYTPAHHOTO yria

67

[TepnieH IUKYIISIpHBIE TITIOCKOCTH.
CBolicTBa B3aMHO
MePIEHIUKYIISIPHBIX ITIOCKOCTEH

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o mpsiMoi
MepeceyeHusl ABYyX IITOCKOCTEH
MIePIEeHIUKYIAPHBIX TPEThei
IJI0CKOCTH

69

[IpsAMOYroabHBIN MapauIeIenuIe;
KyO; U3MepeHus1, CBOHCTBa
IIPSAMOYTOJIBHOTO MapaJulelIeIUIe1a

70

Teopema o quaroHau




MPSIMOYTOJILHOTO Mapajuieienunea u
CIICIICTBUE U3 HEE

71

CrepeomMeTprieCcKue U PUKIAJIHbIC
3aJ1a4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM MIPAMBIX U
TUIOCKOCTH

72

[ToBTOpEHME: CKpenMBaOIKECS
MPpAMBIC, MapaJICIIBHBIC IJIOCKOCTHU B
CTaHAAPTHBIX MHOTOT'PpaHHHUKAaX

73

[Tapa mapayenbHbIX IJI0CKOCTEN Ha
CKPCIIUBAFOIIUXCS TPSIMBIX,
paccTosiHUE MEXIy
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTBIX CUTYAIHSIX

74

Paccrosinue oT TOYKHM 10 TIOCKOCTH,
paccTosiHUE OT MPSMOM JI0 TUNIOCKOCTH

75

Brrunciienue paccToAHUI MEXTY
CKPEILUBAIOIIUMHUCS MPSIMBIMHU C
MIOMOIIBIO TIEPIICHIUKYISIPHOM
IJI0CKOCTH

76

TpéxrpaHHblid yroj, HepaBeHCTBA AJIs
TpexrpaHHsbIX yrioB. Teopema
[Tucdaropa, TeopeMbl KOCUHYCOB U
CUHYCOB JIJIs1 TPEXTPAHHOTO YIiia

77

DnemMeHTHI chepuuecKoil reOMEeTpHH:
reo/Ie3NYeCKre JMHUU Ha 3emiie

78

KonTponeHast padota "Yrisl u
paccrosHus"




CucreMarusaiiis 3HaHUH

79 \ " 1
MHOTOrpaHHHK H €r0 3JeMEHTHI

80 [Inpamua. Bunael nupamua. 1
[IpaBuibHas nupaMuia

81 [Ipusma. IIpsamas u HakIOHHAsA 1
npu3Mmel. [IpaBuibHas npu3ma
[IpsiMot mapaimenenunen,

82 MPSIMOYTOJIbHBIN Tapajlieenune], 1
Ky0

83 Brimykieie MHOTOTpaHHuKH. Teopema 1
Ditnepa
Brimykieie MHOTOTpaHHuKH. Teopema

84 Diinepa. [TpaBwibHBIC 1 1
MOJIYPaBUIIbHBIE MHOTOTPAaHHUKHU

85 KonTtponbHas padoTa 1
"MHororpaHHuku"

86 [TonsiTHE BEKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMMa BEKTOPOB 1

88 Pa3nocTh BekTOpOB 1

89 [IpaBuio nmapasienenunena 1

90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1
Pasnoxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JIEKAILUX B OJHOU 1
IJIOCKOCTH

92 CkansipHO€ MpOU3BENECHUE 1

03 Brruucnenue yria Mex1y BEKTOpaMu 1

B IMPOCTPAHCTBC




94 [IpocTeiimme 3agaun ¢ BEKTOpaMu 1

95 [IpocTeiimue 3aaun ¢ BEKTOpaMu 1

96 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1

97 [IpocTeiimme 3aaun ¢ BEKTOpaMu 1

98 O606HUICHI/IG Y CHCTeMAaTU3aIus 1
3HAHHUN

99 O6O6HUICHI/IG U CHCTEMaTu3alus 1
3HAHHUN

100 Hrorosas koHTposbHas paboTa 1

101 Htorosas koHTpoJBbHAs paboTa

102 O606Hv1eHHe U CHCTEeMaTu3alus 1
3HAHHUN

OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Mara uudposbie
Nen/m | Tema ypoka Konrpoabubie | IIpakTHyeckue
Bcero u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThl padoThI
pecypcsl

1 [ToBTOopenue tems! "KoopauHars! BekTopa 1

Ha MJIOCKOCTH U B IPOCTpaHCTBE"
9 [ToBTOpenue Tems! "CkansgpHoe 1

MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1

MEXIYy BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1

MPOXOSIIEH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1

yYpaBHEHUE IJIIOCKOCTH B OTpE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJIb, 1

YpaBHEHUE IJIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1

IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKHE METOBI pacuéTa yria 1

MEXAY NPSIMBIMU B MHOIOTPAaHHUKAX
11 AHanuTHYECKHE METOBI pacuéTa yria 1




MCXKIY IJIIOCKOCTSAMH B MHOTOI'pPaHHUKAX

@opMmyiia pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxaeHne paccTOsSHUN OT TOYKHU JI0
IUIOCKOCTHU B KyOe

14 HaxoxaeHne paccTosSHUI OT TOYKH 10
TJIOCKOCTH B MIPABHILHOW TUPAMH/IE

15 KontponbHas paborta "Ananuruyeckas
reoMerpus"

16 CeyeHMs] MHOTOT'PAHHHUKOB: CTaHAApTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOIPAaHHUKOB: METOJI CJIEJIOB
CeueHusi MHOTOTPAaHHUKOB: CTaHAAPTHBIE

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPsSIMbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHblie NPsSMBbIE U TIOCKOCTH:
pacy€r OTHOIIECHUM
[TapannenpHblie NPSMBIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOITIMUCS
MPSIMBIMU
[lepnientuKynsApHbIE MIPSMBIC U

29 TJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEePIEeHIUKYISAPHBIX TIOCKOCTEH 1
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23 [lepnieHIuKyNApHBIE IPSMBIC U

IUIOCKOCTHU: TeopeMa O TpexX




NEePIEHIUKYIIApax

24

[lepnieHuKyIsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI0IA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JIsI
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI

27

[ToBTOpEHME: IOmAAN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTA IeH, COOOpaKEHHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHuit MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06bém Tena. O6beM NPSMOYTOJIBHOTO
napaJuiesenuresa

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJILHOTO




Iapajiiejacnuicaa

HpI/IK.Ha,[[HBIe 3aga44, CBA3aHHBIC C

34 BBIUMCIIEHUEM 00BEMA MPSIMOYT OJIHBHOTO
napajuiesienumneia

35 O0BEM PSAMOY TIPU3MEI

36 CrepeoMeTprIeCKHe 3a]Ia4H, CBSI3aHHBIC C
BBIYHCIICHUEM 00BEMOB TIPSIMON TIPU3MBI

37 [Mpuknamabie 3a1a4u, CBSI3aHHBIC C
00BEMOM NIPSAMOI PU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

38 onpenenénnoro uarerpaiga. O0bEM
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO

39 onpenenéHHoro uuTerpana. OopEm
MTUPAMU/TBI

40 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

41 ®dopmyna 00bEma nupamuael. OTHOIIICHUE
00BEMOB IMUPAMHU/T C OOLTUM yTIIOM

42 CrepeoMeTprYECKHUE 3a/1a4uH, CBI3aHHBIC C
00bEéMaMU HAKJIOHHOM MTPU3MBI

43 CrepeoMeTprUYeCKUE 3aJ1a4H, CBA3aHHBIC C
00BbEMaMU TTMPAMHMTBI

WKJIaJTHBIC 33]]a4H 110 TEME BEMBI

I1 "O6

44 Ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
TIPU3MBI

45 [Ipuknanueie 3anaun o Teme "OOBEMBI

Ten", CBsI3aHHbIE ¢ 00BEMOM MUPAMUJIBI




[Tpumenenne 00bEMOB. Beruncienne

46 pacCTOSHUSA JI0 TUIOCKOCTH

47 KonTtponsHas padora "O0béM
MHOTOTpaHHUKa"
Hunuuapudeckas TOBEPXHOCTb,

48 00pa3yroIne MUIHHIPUICCKON
MMOBEPXHOCTU

49 Hunuuap. [psmoi KpyroBoi HUAIUHAP.
[l1omaae MOBEPXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromnue
KOHMYECKOM nmoBepxHOocTH. Konyc

51 CedeHune KOHyca MIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U yCEUEHHBIX KOHYCOB

53 [Tmomaae 60KOBOY MOBEPXHOCTH H
MIOJIHO MMOBEPXHOCTH KOHYCa

54 [Tmomaas 60KOBOM MOBEPXHOCTH H
MIOJIHO MOBEPXHOCTH KOHYCa
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI UIMHIIPA, KOHYCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MOCTPOCHUEM CEUECHUU LUIMHAPA, KOHyCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
UIHHIPOM

58 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C




OUJIMHAPOM

59

Cdepa u map

60

ITepeceuenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. Bun 1 m300paxkenue mapa

61

Ilepeceuenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Bua n n3o0paxeHue mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u e
yacTeu

63

Cummetpus cdepsl 1 mapa

64

CrepeomeTpuyecKHe 3a/1auyu Ha
JI0Ka3aTeIbCTBO U BEIYMCIICHHE,
CBsI3aHHbIE CO chepoi U 1apoMm,
MOCTPOCHUEM UX CEYEHHH MI0CKOCTHIO

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeJIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO chepoi U apom,
MIOCTPOCHUEM UX CEYCHHI MIIO0CKOCThHIO

66

[IpuknaaHbie 3a7a9u, CBSI3aHHBIEC CO
ctepoii u mapom

67

[ToBTOpEHUE: OKPY)KHOCTH HA TNIOCKOCTH,
BBIYMCIICHUS B OKPY)KHOCTH, CTaHJapTHBIC
nonoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpAllICHUS U
MHOTOT'paHHUKOB

69

3amaun o Teme ""Tena U MOBEPXHOCTH
BpaiieHus"




70

3anauu 1o Teme "Tesa ¥ TOBEPXHOCTH
BpaiieHus"

71

KonTtposnenas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6beM mumuHapa. Teopema 06 00bEME
IpsAMOro NUJIMHApAa

73

Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO
onpenenéHHoro uuTerpana. OopEm
KOHYyca

74

ITmomamm OOKOBOI U ITOJTHON
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTpHuecKre 3a/1aul, CBI3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMWIIMHIPA,
KOHYyca

76

[Ipuknagaeie 3agaun mo TeMe "OO0bEMBI 1
IJIONI[ay MMOBEpXHOCTEN Ten"

77

OO0BEM mapa ¥ mapoBOro CEKTopa.
Teopema 06 06BEMe mrapa. [1nomans
cdeprl. CTepeoMeTpHUYECKHE 3a1auH,
CBSI3aHHBIC C BEIYMCIICHUEM 00BEMOB
1rapa, apoBOro CErMEHTa M IapOBOTO
CeKTOpa

78

[Tpuknagaeie 3anaun mo Teme "OO0bEMBI
Ten", CBA3aHHbBIE ¢ 00BEMOM IIapa u
ionaapio ceprl. COOTHOMICHUS] MEXKIY
IUTOIIA/SIMH [TOBEPXHOCTEN M 00bEMaMU
MOJA0OHBIX TEJ

79

HO,[[O6HLI€ TCJIa B IPOCTPAHCTBC.




N3menenne 06bEMa pu 1o 1001H.
CrepeoMeTpHuecKHe 3a/1a4H, CBSI3aHHBIE C
BBIUMCIIEHUEM 00BEMOB Tel U IIIOIAeH
IIOBEPXHOCTEH

80

KouTtponsnas padora "[Tnomamu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

81

JBuxenus npoctpaHcTBa. OToOpakeHHUsI.
JIBm>xeHust u paBeHCcTBO puryp. O0mue
CBOWCTBA JIBIKCHUI

82

Bubl 1BuKeHMIA: TapauienbHbII
MEPEHOC, LICHTPAIbHASI CHMMETPUS,
3epKajbHasi CHMMETPHS, TOBOPOT BOKPYT
psAIMOM

83

[IpeobpazoBanus nomoous. [psimas u
ctepa Diinepa

84

I'eomeTrpuueckue 3a1auu Ha IPUMEHEHUE
JIBUKCHUS

85

KontponbHas padoTa "BekTopsl B
npocrpancrae"

86

O6o06matomiee moBropeHue 11 moHATHIA 1
MeTO0/10B Kypca reomerpuun 10-11
KJIACCOB, CHUCTEMAaTH3alUs 3HAHUM:
"[TapannenbHOCTh MPSAMBIX U TIJIOCKOCTEH
B IIpOCTpaHCTBE"

87

Ob6o6maromiee noBropeHue 11 noHsATHi U
MeTOJIOB Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"BexTopsl B npocTpaHcTBe"




88

Ob6o6maromiee moropenue 11 moHsTuit u
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

89

Oo6o6maromee moBroperne 11 moHsTHil 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"O6beM MHOTOrpaHHUKA"

90

O6o6maroniee noproperue 11 nonstuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"O6beM MHOTOrpaHHUKA"

91

O6o06mmaromniee nopropeHue 11 noustuii u
METOJIOB Kypca reomerpun 10—-11
KJIaCCOB, CHCTEMaTH3aI1sl 3HAHUIL:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpyrJibIxX Ten"

92

O6o06matomiee moBropeHue 11 moHATHIA 1
METOJIOB Kypca reomerpun 10—11
KJIaCCOB, CUCTEMaTH3aIUsl 3HAHUIL:
"[mommaamn mMOBEpXHOCTH U 0OBEMBI
KpyTJbix Ten"

93

Hrorosas koHTposbHas paboTa

94

HroroBas koHTposbHas paboTa

95

[ToBTOpenue, 060061EeHNE 1
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hcropus pasBUTHS CTEPEOMETPUM KAK
97 HAYyKU U €€ poJib B Pa3BUTUHU

COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBOTCPHBIX TEXHOJOTHI

Hcropus pasBUTHS CTEPEOMETPHUH KaK
98 HAYyKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX MHXXCHCPHBIX U
KOMIIBFOTCPHBIX TEXHOJOTHI

Hcropus pasBuTHS CTEpEOMETPHUH KaK
99 HAYKU U €€ poJib B Pa3BUTUHU

COBPEMCHHBIX WHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOTHit

Hcropus pasBuTHs CTEPEOMETPHUH KaK
HAyKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U1 €€ poJib B pa3BUTHH
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUMH

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

102

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Kona .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepPsiEMOro .
00pa30oBaTeIbHON MPOrpaMMbI CpPeIHETr0 00IEero 00pa3oBaHusl
pe3yJbTara
7 I'eomerpus
7.1 OrnepupoBaTh MOHIATHSAMU: TOUKA, MPSIMasi, TIIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIICJCTBUS W3 HUX INPU PEIICHUU
' reOMETPHUYECKHUX 33129
73 OnepupoBaTh MOHATHSIMH: TAPAJUICTBHOCTh U MEPHCHIUKYISPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccuduimpoBare B3aUMHOE PACIIOJIOKECHHE TIPSIMBIX M IUIOCKOCTSH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATHSAMU: JBYTPAHHBIA yroJi, TpaHU JBYTPAHHOTO YrJa,
7.5 pedpo IABYrpaHHOTO yria, JUHEWHBIH YroJl ABYTPAHHOTO yrja, rpajaycHas
Mepa JIBYTpaHHOTO yria
76 OnepupoBaTh TOHSTHSIMH: MHOTOI'PAHHUK, BBINYKJIBIH W HEBBITYKIIBIH
' MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHKA, PAaBUIBHBI MHOTOTPAHHHUK
77 Pacrio3HaBaTth OCHOBHBIC BHJIbI MHOTOTPAaHHHUKOB (IHpamMuia, MpU3Ma,
' MPSIMOYTOJIBHBIN MMapajuiesieuIie1, Kyo)
Knaccuduiumupoare ~ MHOTOTPaHHHUKH,  BbIOMpas  OCHOBAaHUS  JJIA
7.8 KJIaCCU(UKAIUHU (BBIMYKJIbIC W HEBBINYKIbIC MHOTOTPAHHHUKH, IPABHIbHBIC
MHOTOT'PAaHHUKH, TPSIMbIC U HAKJIOHHBIC PU3MBI, TTapalIeIICITUIICIb] )
7.9 OnepupoBaTh MOHATUSAMH: CEKYIas INIOCKOCTh, CEUEHNUE MHOTOTPAHHUKOB
710 OOBSCHATDh MPUHIMITBI IOCTPOCHUSI CCUCHUH MHOTOTPAHHUKOB, HCIIOJIB3YS
' METO/I CJIE/IOB
CTpoHTh CEYCHHS MHOTOTPAHHMKOB METOJOM  CJICIOB, BBIIOJHATH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXoXKJI€HHUE T€OMETPUUYECKUX BEIMYMH MO 00pasiam
WM alropuT™MaM, TPUMEHSS HM3BECTHBIE AaHAIUTUYECKUE METOJBl MpHU
7.12 pelIeHnHd  CTaHAApTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYUCICHHE
pacCTOSHUN MEXIy ABYMs TOYKAMU, OT TOYKH JIO MPSMOM, OT TOUYKHUIO
TJIOCKOCTH, MEXKY CKPEIINBAIOIIUMUCS TTPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHHUE TE€OMETPUUECKUX BEIMYMH IO 00pasiam
713 WM alrOpUTMaM, TMPUMEHSST W3BECTHBIE AaHATUTHYECKUE METOMAbI TpHU

pPCHICHUU CTAHAAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOIIUMUCH IIPAMBIMU, MCKIAY HpHMOﬁ 1 TIIIOCKOCTHBIO,




MCXKAY IIIOCKOCTSAMM, ABYI'PAHHBIX YI'JIOB

Beruncnsate 00bEMBI U IIJIOMIAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110J00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTb NOHATHUAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HH(OOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
yepTexax U pUCyHKax
[IpumensaTs reomeTrpuyeckue (GaxKThl ISl PEHICHHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEINOJaramiiiX HECKOJIbKO IIaroB pEIICHUs, €CIU YCJIOBHUS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM Gopme
718 [IpuMeHAT mpocCTEHIIME IMPOrpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
' KOMMYHHKAI[MOHHbBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh NPOSBICHHE 3aKOHOB T€OMETPUHU B HCKYCCTBE
[IpuMeHsTh MONTydEeHHbIE 3HAHUS Ha MPaKTHUKE: aHAJIM3HPOBATh peabHbIE
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcCe MOMCKA PEeLICHHS
MaTeMaTU4ecku c(hOopMyIHMpPOBAHHON NpoOIEMbl, MOAEIUPOBATh PEaIbHbIC
7.20 CUTYyallMM Ha S3bIKE TEOMETPHH, HMCCIIECNOBATh IOCTPOCHHBIE MOJCIH C
UCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATHH U TEOpeM, ammapara aireopsl,
pemaTh ~ NpaKkTHYECKUEe  3a/Jauyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUYUH
11 KJIACC
Kon .
IIpoBepsiemble npegMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o01ero o0pa3oBaHusi
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh NOHATHUAMM: LMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMIMHIAP, KOHHYECKas IOBEPXHOCTH,
oOpasyromire KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CHIOCOOBI MOJTyYEHHUS TEJl BpaLCHHS
6.4 Knaccuduimpoats B3auMHOE pacroioskeHre chepbl U MI0CKOCTH
OnepupoBaTh MOHATUSMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA
6.5 CETMEHTa, IIapOBOM CJIOM, OCHOBAHUE IIAPOBOI0O CJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIaPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEH TeN  BpALICHHS,




T€OMETPUYECKUX TEJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh MOHATHUSMH: MHOTOTPAaHHMK, BIHCAaHHBIA B cdepy H
OTMCAaHHBIN OKOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK WM TeEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAASIMH TIOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxaTe u3ydaemble (GUTYpHl OT PYKH M C TNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BobinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (uUryp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TeJ
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MNpeoOpa3oBbIBaTh HHGMOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBICHHYI0 Ha
YepTe)kKax U PUCYHKAX

6.12

[IpumensaTs reomeTpuyeckue (GaxKThl Uil PEHICHHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONAralIliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B sIBHOU (hopMme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMH OHH
oOazmaror

6.15

[IpumeHsTh NpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IOHATUAMMU: JOCKAPTOBbBI KOOPAHMHATBI B IIPOCTPAaHCTBE,
BEKTOP, MOAYJIb BEKTOpPA, PABCHCTBO BCKTOPOB, KOOPAWHATEI BEKTOPA, YI'OJl
MECXKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BECKTOPOB, KOJJIMHECAPHBIC U
KOMIIJIAHAPHBIC BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB W IPOU3BCACHHUC BCKTOPA Ha YHUCIO, YIolJl
MCKAY BCKTOpPAMH, CKAJIPHOC IMPOU3ZBCACHUC, PACKIAAbIBATH BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/laduu Ha IMPHUMCHCHHC BCKTOPHO-
KOOpPpAUHATHOTO METOa

6.20

Pemate 3amaun Ha [O0Ka3aTelIbCTBO MAaTEMAaTUYECKHMX OTHOILIEHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIUYHUH I10 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HU3BCCTHBIC MCTO/bI npu peuICHNn CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL npo cTeine nNporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHHUKAIIUOHHBIC CUCTCMBI ITPU PCHICHUU CTCPCOMETPUUICCKUX 3a0aY

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTCﬁ B IpUpPOAC U
JKHU3HU, paCIlO3HABATh MIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHUKE. aHAJIMU3UPOBATH PCAJIBHBIC




CUTYyallUM U NPUMEHATh U3YYCHHBIC IIOHATHUS B IIPOLIECCE IOUCKA PELICHUs
MaTeMaTH4ecKu c(HOpMYyIHMPOBAHHON NPOOIEMbI, MOACIHPOBATH PEaTbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUI U TEOpeM, almnapara aiareopsl,
pemiaTh  NPAKTUYECKHME  3aJa4M,  CBA3AHHBIE C  HAXOXICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHOBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATUYECKOM MOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacronokeHne npsIMbIX B IPOCTPAHCTBE: NIEPECEKAOINECS, TTApAIIICIIbHBIC
U CKPCHIMBAIOIIUECCA  IPAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MNpAMBIX U MIIOCKOCTEH B
IIPOCTPAHCTBE: MapaJUICIIbHBIE IPSAMBIE B IIPOCTPAHCTBE, IAPAUICIIBHOCTh TPEX
NpSIMBIX, MNApPALIEIBHOCTh MPSAMOM M IUIOCKOCTH. YTIIBIC COHAIpaBICHHBIMHU
CTOPOHAMH, YroJl MEXKIy MPAMBIMU B MpocTpaHcTBe. [lapainenbHOCTh MIOCKOCTEM:
MapajyiebHble IIOCKOCTH, CBOMCTBA NapalUIeNIbHBIX IHIOCKocTed. [Ipocreiimue
MPOCTPAaHCTBEHHbIE (UTYpPHl Ha IIJIOCKOCTU: TETpasp, KyO, mapasuieienumne],
MOCTPOEHUE CEUCHUI

7.3

[lepneHuKyNApHOCTh MPSAMOM M IJIOCKOCTU: TMEPHEHAUKYISPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEPIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TEOpEMa O MPSIMON MEPHEHAUKYISIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJI MEXKAY MPSIMOW U MIIOCKOCTBIO, TBYTPAHHBIN
yroJi, JIMHEHHBIA YroJl ABYrpaHHOro yria. [lepneHaukynsap u HaKJIOHHBIE: PAcCCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUIOCKOCTH, MPOeKIUs GUrypbl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX nmeprieHUKyIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. I[Ipusma: n-yrosjbHas
npu3Ma, I'paHd U OCHOBAHMs MPU3MbI, NpsMas M HAKJIOHHAs HpPU3MbI, OOKOBas WU
I0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsSMOYyroiabHbIN napaiesienunes u
ero cpoiicra. Ilupammna: N-yronbHas nupamujia, I'paHd U OCHOBAHUE MHUPAMHUBI,
O0oKOBasi M NOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWJIbHASA M yce4EHHAs NHUpaMMJa.
OneMeHThl TNpU3Mbl M nHpamuibl.  [IpaBWiIbHBIE MHOTOTPAaHHUKH: MOHSATHE
MPAaBUIBLHOIO MHOTOTpPaHHUKA, IpaBUJIbHAs NpU3Ma M MpaBWIbHAs HUpPaMHJA,
MpaBUIIbHAS TPEYroJjbHAs MUpaMKJIa U MPaBUIIbHBINA TeTpasap, Kyo. [IpeacraBnenue o
IIPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, HAOACKa’aAp U ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
ONEMEHTHI CUMMCTPUU B nupamMuax, napaJuiejcnuIieaax, IMpaBHUJILHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YyrJibl. [Inomane
OOKOBOM MMOBEPXHOCTU U IMOJIHOH IMOBCPXHOCTHU HpHMOﬁ MPpU3MBI, IJIOIIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOPEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

1.7

[Tono6usie Tena B mpoctpancTBe. COOTHOIICHUS MEXY IUIOMAASIMHU TTOBEPXHOCTEH,
00BEMaMH TIOAOOHBIX TET

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 0Opa3yrolue MUINHAPUYECKON MOBEPXHOCTH, OCh
I_II/IJ'II/IH)IpI/I'-IeCKOI\/'I HOBerHOCTI/I. HI/I.]'H/IH)IpI OCHOBAHHUA " 6OKOBa$I HOBerHOCTB,
o0Opasyromas 1 0Ch, TIIONaAh OOKOBOW U TTOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yronue KOHUIECKON MOBEPXHOCTH, OCh M BEpIITMHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
IJI01Iah OOKOBOW M TOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opasyromue Hu
BBICOTA, OCHOBAHUS 1 OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnofio)keHue ceprl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MIO0CKOCTH. Pa3BépTka IMIMHIpPA U KOHYCa

6.5

KomMOuHarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOTrpaHHHK, OITUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHuUs

6.6

[Tonatue 06 oOnEmMe. OcHoOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapajuiesienunena u cieacTBus u3 He€. OO0BEM MIMHIPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[TogoGHble Tena B nmpoctpancTBe. COOTHOLIEHUS MEXAY MJIOMAASIMHI TOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TENT

6.8

Ceuennst nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bektop Ha miockocth M B mpocTtpaHCcTBe. CII0)KEHME W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenunena. Pemenue 3aaa4, CBI3aHHBIX C IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

[IpsamoyronpHas cuctemMa KOOpIMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATax. YTroil Mexay Bekropamu. CkaisipHoe
IIPOU3BEACHNUE BEKTOPOB. BblUMClieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METOA NIPU PELIEHUN T€OMETPUUYECKUX 3a/1a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHON NPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue MeromaMu J0Ka3aTeNbCTB, AITOPUTMAMHU pELICHUS 3a/ay;
yMeHHE (QOpPMYIUPOBATh M ONEPUPOBATh MOHATUSAMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NPU3HAK, JOKAa3aTEeNbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; IPUMEHATh UX; yMEHHUE (OPMYyIUpOBATh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYXKICHUS IPU PELICHUH 3a]1a4, OLEHUBATh
1 JOTUYECKYI0  TMPaBWJIBHOCTh  pAacCyKJEHUH; yMEHUE OIepupoBaTh
MOHATHUSIMU: MHOXECTBO, IOJMHOKECTBO, ONEpAllHd HaJ MHOXKECTBAMHU;
YMEHUE  MCHOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBI  ammapar i
ONMCAHUs PEAbHBIX MPOLIECCOB U SIBJICHUM W IIPU PELICHUM 3a]a4, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHITHSIMHU:
rpad, cBs3HBIM rpad, nepeBo, HUKI, rpad Ha IUIOCKOCTH; YMEHUE 33]aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

VYmenune ONCpHUpOBaTh IOHATUAMU: HATYPAJIbHOC 4YHUCIIO, LEJI0C YHCIIO,
CTCIICHDb C LICJIBIM IIOKa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHD C
palliOHAJIbHBIM IIOKAa3aTCJIeM, CTCIICHb C ,Z[eﬁCTBHTeHBHLIM II0Ka3aTcCJIEM,
norapn(bM qucia, CHHYC, KOCHHYC U TaHI'CHC HIPOU3BOJIBHOI'O 4YHCJIA,
OCTaTOK II0 MOAYJII, palrOHAJIBHOC YHUCIIO, HPPAUOHAJIBHOC YHCIIO,
MHOXECTBAa HATYpPAJIbHBIX, MNCJIbIX, pPAlIUOHAJIBHLBIX, JIeCTBUTEIIHLHBIX
2 YUCCII; YMCHHEC HUCIIOJIb30BATh IMPU3HAKU ACIIMMOCTH, HalMEHBIINN 06H.IHﬁ
JACINUTCIIb W HAWMMCHBIICC 06Luee KpaTHOC, aJIr'OPUTM EBknupga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITUOHHBIMU CHCTCMaMU
CUUCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYCHUHN U Hp606p8.30BaHI/I}I
BLIpa)KCHI/Iﬁ CO CTCICHAMH U JIOFapI/I(I)MaMI/I, Hp606pa3OBaHI/I$I ,Z[pO6HO-
paluOHaJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUPOBATH TIOHATHUAMMU

IoCJICA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusda, TreoMETpUICCKasa




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/laBaTh II0CJIEJJOBATEIbHOCTH, B TOM YHCJIE C I[OMOIIbIO
PEKYppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKAss U alredpanyeckas); yMeTh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
MIPUBOJIUTH MPUMEPHI HCIOIb30BaHUS KOMIUIEKCHBIX UHCEI; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, onpeienuTenb  MaTpPHULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: paAlUOHAIbHBIE, HPPALMOHAIbHBIE,
MoKa3aTejabHble, CTENEHHbIE, JOTrapupMUUYecKrue, TPUTOHOMETPUUECKHE
ypaBHEHUS U HEpPaBEHCTBA, MX CHUCTEMbl; YMEHHE OIEpPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PaBHOCHJILHOCTH
YpaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbl C MOMOIIBIO paA3JIMYHBIX MNPHUEMOB; pEIIATh
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBl C [apaMeTpoOM; NPHUMEHAThH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI U1 PELICHHUS MaTeMaTHYECKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJIbLIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeTpepbIiBHAs (YHKIHS, aCHMOTOTHI rpaduka
GbyHKIIMM, TiepBas U BTOpas MPou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nueckuif CMBICT TPOU3BOAHOM, IEpBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIYUCIISITH ~ IPOM3BOJHBIE  CYMMBI, IPOU3BEIEHHUS, YAaCTHOTO U
KOMIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Tpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIOJIb30BaTh MPOU3BOJIHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJUTh HAWOOJbIINE M HAMMEHbBIIHNE 3HAYECHUS (YHKIMI; CTPOUTH
rpauky MHOTOYJICHOB C HWCIOJB30BaHHEM ammapara MaTeMaTHYeCKOTO
aHallM3a; TPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAWITYUIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalla; NPpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMiA, JTUHEWHas QYHKIHS, KBagpaTH4Has (QyHKIHS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKUIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TMOKa3aTeslbHAs |
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3yIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHuss  TrpadukoB  (QyHKIUH,
WCTIONH30BaTh TPaQUKH IS W3YUEHHS TPOIECCOB M 3aBUCHUMOCTEH, MpH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUUN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMu; H300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHne pemarh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOLIEHTHL, AOJM U YacTH, Ha OBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
yCIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpPaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh PE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘IGHHBIfI pe3yibTar

YMeHue onepupoBaTh MOHATUAMU: CpeaHee apu(MeTHuecKoe, MeHaHa,
HauOoJiblllee M HaUMEHbIlIee 3HAUYEHUs, pa3Max, AUCIEPCHUs, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOr0 HaboOpa; yMEHHE M3BJIE€KAaTh, MHTEPIPETUPOBATH
UH(pOpMaLMIo, IPEACTAaBICHHYI0 B TabinMIax, Ha AMarpammax, rpadukax,
OTpaXKarollyl0 CBOWCTBA PeajbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
UHPOpMALMI0O C TMOMOIIbIO TabiaWll W  JuarpaMM; HCCIeI0BaTh
CTaTUCTHYECKHE JaHHBIE, B TOM YHCIIE C NPUMEHEHHEM TIpadUUecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UuecKu UCCIEeI0BaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CIydalHOeE

COGLITI/IG, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/IH; YMCHHUEC BBIYUCIATH




BEPOATHOCTh C HCIIOJIB30BAaHUEM TpapHUUECKHMX METO/I0B; IMPHUMEHSTh
(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMyITy MOJIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEAIBHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CITy4ailHas BEJIMYWHA, paclpesieliecHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO M HOPMAIBHOTO paclpe/eNieHnii; yMEeHue
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPH TPOSIBICHHUS 3aKOHA
0ONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX; YMEHHUE
OTIEPHPOBATH MOHITHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOPHBIE (aKThl U PACCYXACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHIA; COCTABIISATh BEPOSATHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIJIa, IUIOCKUHA yroJl, IBYrpaHHbIN
yroJi, TPpEXIpaHHbIM Yo, CKpeuIuBaoUIuecs NpsMble, MapaieIbHOCTh U
HNEPIECHIUKYISAPHOCTh MPSIMBIX W TUIOCKOCTEH, Yrosl MEXIy HpsIMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHie MEXAY IUIOCKOCTAMHU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/1a4 u3ydeHHbIe (PAKThl U TEOPEMBbl MIIAHUMETPUU; YMEHHE OLICHHBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEro MHpa; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUEC 3aJa9U
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, (urypa M MOBEPXHOCTb
BpallleHus, IWIMHIP, KOHyc, map, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MUPAMUIbI, NPHU3MBI, KOHYyca, IWIMHApA, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajuleNienuIeaa, HUpaMUabl, MPU3MbI, LHWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (QUTYPHI U TOBEPXHOCTH
BpALlEHUsA, UX CEYEHUs, B TOM YHUCIIE C NTOMOILUBIO 3JIEKTPOHHBIX CPEACTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHUs U3ydaeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YMEHHE NPOBOAUTH Kiaccupukamuio ¢uryp 1o
pa3IUYHBIM IIPU3HAKaM, BBINOJIHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MOCTPOCHUS
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VYMmenne OIICpUpOBATH IIOHATUAMMU: JIBHUKCHUC B MMPOCTPAHCTBC,
MapaJuIeNIbHBIN TTePEeHOC, CHMMETPHUSI Ha IIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJAOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTypE; MCIIOIH30BaTh FT€OMETPHUSCKHAE OTHOIICHHS TIPH
peICcHUHU 3aJa4; HaXOAWUTb TI'COMCTPHYCCKHUEC BCIMYMHBI ()IJ'II/IHa, yroi,
IJI0IA/Tb, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miomangk, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIomans cdepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO Mapajulelienuiena, NOUPaMUAbl, MPU3MBL, LUWJIMHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHad CUCTEMa KOOPJAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUEC, YI'OJI MCKAY
BCKTOpaMHU; YMCHUC HCIIOJIL30BATb BeKTOPHHﬁ u KOOp,I[I/IHaTHHﬁ MCTO

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJiad JPpYTIux y‘IC6HLIX MpeaAMCETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIINNH METOM I peuicHuA 3aaa4u; NTOHUMAHUC
S3HAYMMOCTH MATEMATUKHU B HU3YUYCHUU TIPHUPOJAHBIX U O6H_ICCTBCHHBIX
ImpoueccoB u HBHeHHﬁ; YMEHHUEC PacCllO3HaBaTh IPOABJIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMPUBOJUTL ITPUMCPBI MAaTCMATUYCCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTHYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BIYMCICHUS
1.1 Hatypanbabie u nenbie yncia. [Ipu3Haku AeTMMOCTH LENbIX YUCEelT
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOH, MPOIICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypaJbHOI cTeneHu. JeHcTBUs ¢ apupMETHUECKUMHU
' KOPHSIMH HATYPATbHOU CTETICHH
14 Crenens ¢ 1ensIM nokaszarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3ateneM. CBoicTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHUPMBbI
JlelictButenbHple  4HucIa. ApudmeTndeckue omnepanud ¢ JCHCTBUTEIbLHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJIEHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobOpazoBaHue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppatnmonansHbie ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH ypaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeenuTeNlb MaTPHIIBI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n Heuétnele Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHUss W MHOXKECTBO 3HadeHWH ¢yHKiuu. Hymum ¢yHKnuu.
3.2 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CpoiicTBa  (QyHKIMH,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [MocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUSI TIOCIIEIOBATEIHPHOCTEH
3.8 ApudpmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Hadana MmaTemMaTn4eckoro aHaiamsa
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 aKcTpeMyMbl. HaxoskeHne HanOoJbIIero U HaMMEHBIETO 3HAaYeHUs1 QYHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Uurerpan
5 MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaiuy HaJl MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unaTtopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUSI
7.5 KoopanHaTsl 1 BEKTOPBI




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

I'eometpus. 10-11 knaccel. YueOHuk. ba3oBbiii u yrioyOaeHHBIH YPOBHH.

Atanacsu JI. C. | [lozusk Dayapn ['enpuxosuy, Atanacsia JleBon CepreeBuu

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

I'eometpusi. [Toypounsie pa3pabotku. 10—11 kaccsr :

C. M. CaaksH, B. ®@. byry3oB. — M. : IIpocsemenue,2020

Peanuzanus kypca «lIpaktukym no reometpuu, 10 kitace»: yue6HO-
Meroandeckoe nocodue /moxa pea. O.B. 3agopoxnoii, K.A. Ky3eMunou. —

Kpacnonap, 'bOY NPO Kpacnogapckoro kpas. 2024.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

DOnexTpoHHBIN 00pa3zoBarenbHbIi pecype "lomamnue 3ananus. Cpennee oOiee
obpazoBanue. ['eomerpus", 10 - 11 xinace, AO UznarensctBo "[Ipocsemnienue”
NudopmarimoHHO-TOMCKOBas cUcTeMa «3a/1aqu TI0 TEOMETPUNY. —

. — URL.: https://zadachi.mccme.ru/2012/local.html

https://resh.edu.ru — Poccuiickast aieKTpoHHasI IKOJIa
http://school-collection.edu.ru/— Equnas xomrekius iudpoBbIX
00pa3oBaTeIbHBIX PECYPCOB

* http://fipi.ru/ (caiir ®UTTN
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