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MOSACHUTEJIbBHASA 3AIINCKA
Y4ebOnpiii Kypc «MaTeMaTrukay COCTOMT U3 TPEX pa3leioB: «AnrebOpa u Havasa
MaTEeMaTUYECKOTo aHaan3ay, «['eomeTpus», « BEpoATHOCTh M CTATHCTHKAY

YueOHbI Kypc «AJiredpa 1 HaYaJIa MATEMATHYECKOT0 AHAJIN3a» ABJISCTCS
OJIHUM W3 Haubosiee 3HAYMMBIX B IpOrpamMMme CpelHero ooIero oOpa3zoBaHus,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y IS
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYrol CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE O0YyYaIoMIMXCSd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OpMATUKU, OOIIECTBO3HAHMSI, UCTOPUH, CJIOBECHOCTH U JAPYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroniuecsi OBJIaJIeBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyiHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoi (hopme.

VYuebHblli Kypc anreOpsl M Hadall MAaTEeMAaTHUYECKOrO0 aHaM3a 3aKja/IbIBaeT
OCHOBY JJIsi YCIICIIHOTO OBJIAJICHUS 3aKOHAaMU (PU3UKH, XUMHUH, OHUOJIOTHH,
MMOHMMAaHUS OCHOBHBIX TCHICHIIMHA Pa3BUTHS SKOHOMHUKH W OOIIECTBEHHOM JKM3HH,
MO3BOJISIET OPHCHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONb30BaTh WX MJIs JajbHEHIIero o0pa3oBaHus U B
MOBCEHEBHOM XU3HU. B TO ke Bpemsi OBJIaJieHHE aOCTPAKTHBIMHU M JIOTHYECKHU
CTPOTUMH KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHaju3a pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKJICHHUSI ¢ TIOMOIIBI0O MHIYKIIUA U PACCYXIaTh JIEAYKTHBHO, HCIIOIH30BAThH
0000IIeHEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUPYET
KpEaTUBHOE U KPUTHYECKOE MBIITUICHHE.

B xone usydenus ydebHOro Kypca «Anredpa ¥ Hayalla MaTeMaTHYECKOTO
aHaM3a» 00ydJarIIuecs MOJTy4YaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOI'O ITOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH pPeallbHbIX CUTYyalWi,
WHTEPIpPETAllUd  TIOJYYCHHBIX  PEIICHWM, 3HAKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HAayKe U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMaTHYECKUMH OTKPHITHSAMHU U UX aBTOpPaMH.

VY4eOHblii Kypc 00iamaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEATETLHOCTH, TpEOyIoMmeH MPOAOIKUTEIIBHON  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITETbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 32 TIOJYYEHHBIN PE3yIIbTaT.

B ocHoBe MeToaunku oOyueHust anredpe 1 HayallaM MaTEMaTUYECKOTO aHaIKn3a
JISKUT IEATCITHOCTHBIA TPUHITUT OO yICHHUSI.
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MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa © Joruka». Bce ocHoBHbIE
COJIEPKATENbHO-METOANYECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHKEHUHU JABYX JIET
oOy4ueHust Ha YPOBHE CpETHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
JpyTa ¥ TIOCTENIEHHO HACHIIIAasCh HOBBIMH TEMaMH | pa3fieiaMu. JJaHHbI yaeOHBIH
KypC SIBIISICTCS WHTETPATHBHBIM, TOCKOJIBKY OOBEequHSET B cebe conepikaHue
HECKOJIbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKHMX KakK anredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUN aHaIn3, TEOPHsI MHOKECTB, MaTeMaTHuueckas Jioruka u napyrue. [1o
Mepe TOro Kak 00ydJaroIuecs OBIIAJeBalOT BCE OoJiee MUPOKUM MaTeMaTHUECKUM
anmapaToM, y HUX TOCJIEIOBATEIILHO (POPMUPYETCS M COBEPIICHCTBYETCS YMCHHE
CTPOUTh MATEMAaTUYECKYI0 MOJENIb PEATbHOW CHUTYyallMd, MPUMEHATHh 3HaHUS,
MOJlydYeHHBIE TPH H3YYCHHH Y4eOHOTO Kypca, Ui PEIICHHS CaMOCTOSTEIBHO
copMyITUPOBAHHON MAaTEeMAaTUYECKOW 3a/Jayu, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopeprkarenbHO-MEeTOAUYECKass JTUHUS «Uucina ¥ BBIYUCICHUS 3aBEpIIacT
¢dbopMHpOBaHNE HABBIKOB MCIOIB30BAHUS JACUCTBUTEIBHBIX UKCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paAIMOHAIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CeOS MCIOJIb30BAHUE PA3IMYHBIX
dbopM 3amucu YHWCIa, yYMEHUE JenaTh MNPUKUAKY, BBIMOJHATH MPUOIMKEHHBIC
BBIUMCJICHHSI, OLICHWBATh YWCJIOBBIC BBIpAXEHHS, padoTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMHu. biaronaps mocienoBaTeIbHOMY PACIIHPEHUIO KPYyTa NCIOJIb3YEeMbIX
YHCEN U 3HAKOMCTBY C BO3MOKHOCTSIMH UX MPUMEHEHHUS ISl PEICHUS Pa3IMYHBIX
3as1a4 (OpMHUPYETCS TIPEICTABICHNE O €IMHCTBE MATEMATUKU KaK HAyKU U €€ Pou
B MOCTPOEHUHU MOJENEH peanibHOro MHpa, UIMPOKO HCIOJIB3YIOTCA 0000IIeHHE U
KOHKPETH3aIHS.

Jluaust «YpaBHEHHSI W HEPABEHCTBA» peaN3yeTcs Ha TMPOTSHKCHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpamMMbl MpenycCMOTPEHO pEILIEHHE COOTBETCTBYIOMIMX 3agad. B
pesynbraTe oOydaromuecs OBIAJEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoOHaNIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX, JOTAPUPMHUUECKHX U
TPUTOHOMETPUUYECKUX YpPaBHEHMH, a TakXKe 3aJad, COACpKAIIUX MapaMeTphl.
[TomryuyeHHblE yMEHHS IIUPOKO HCIOIB3YIOTCS MPH HUCCIEIOBaHUM (YHKIUNA C
TTOMOIIIBIO TTPOU3BOTHOM, TIPH PEIICHUN MPUKIIATHBIX 33724 U 33]1a4 Ha HAaXOXKICHUE
HauOONBIINX ¥ HAMMEHBIINX 3HaYeHU PpyHKunu. J[aHHas conepkaTenbHast TUHUSL
BKIIIOUaeT B ceOs Takxke (OpMHpOBAHHE YMEHUU BBINONHATH PACUYETHl IO
dbopmymnam, npeoOpa3oBaHMUs paIMOHAIIbHBIX, UppaMOHATBHBIX u
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oOyuarouxcs, (GOPMHUPYIOTCS HABBIKK JACTYyKTHUBHBIX DPACCYXKACHUN, pabOTHI C
CUMBOJIbHBIMH (hOpMaMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B
BUJIC PaBEHCTB M HEepaBEHCTB. Aurebpa mpeniaraet 3¢(eKTUBHbIE HHCTPYMEHTHI
JUISL  PEHIEHUs TPAKTUYECKHMX M E€CTECTBEHHO-HAYYHBIX 3a/lad, HarIsgHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuHAA «DyHKIMM W TpaQuKA» TECHO
NEPEIUIeTaeTCsd C JAPYTMMH JIMHUSAMH Y4E€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepuana. M3ydeHue cTeneHHou,
MoKa3aTelbHOU, Jjorapumudyeckoi (QyHKIMA, WX CBOMCTB U TpadUKOB,
UCIOJIb30BaHue (DYHKIUHN Ui pEelIeHUs 3a/1ay U3 IpYruX y4eOHBIX IPEIMETOB U
peanbHONM >KM3HM TECHO CBS3aHO KaK C MAaTeMaTHYECKUM AHAIU30M, TaK U C
pElIeHNEeM ypaBHEHUN U HepaBeHCTB. IIpu 3ToM OosbllIoE BHUMAHUE yJIENseTcs
(OpMUPOBAHUIO YMEHHUSI BbIpaXaTh (POpMyIaMH 3aBUCUMOCTH MEXAY pa3InYHbIMU
BEJIMUYMHAMH, UCCIEOBaTh MOJIY4YeHHbIE (YHKLIHUH, CTPOUTh UX TpauKu.
Marepnain 3Toi coAepKaTeNIbHON JUHNUN HALIEJICH HA PA3BUTUE YMEHHUM U HaBBIKOB,
MO3BOJISIONIMX BBIPAXXAaTh 3aBUCMMOCTH MEXK]ly BEJIMUMHAMU B pa3InyHON (popme:
aHAIMTHYECKOW, Tpaduueckol W cloBecHOM. Ero wu3ydeHue cnocoOCTBYET
Pa3BUTHIO AJITOPUTMHUYECKOTO MBINIJIEHUS, CIMOCOOHOCTH K OOOOIICHUI0 U
KOHKPETH3al1H, UCTIOJIb30BAHUIO aHATIOTHH.

ConepxarenpHasg nuHUsA «Havaa mMareMaTMdyeckoro aHajau3a» MO3BOJSET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHYECKUX, TaK U MPHUKIAJHBIX 3aj]1ad,
JOCTYIHBIX 00y4aromUMcs. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYECKOIO aHalu3a
CHOCOOCTBYET Pa3BUTHUIO a0CTPAKTHOIO, (POPMaIbHO-IOTMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (OPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTE€MaTUKH B HAyKe, TEXHUKE U UcKyccTBe. OOydaronIuecs y3HatoT O BbIIAOIMIMXCS
pe3ynbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTUKU KaK HAyKH, U 00 HX
aBTOpAXx.

CopepxarenpbHO-MeTOANYECKasl TUHUSA «MHOXKeCTBa U JIOTHKa» BKIIFOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKol JOruku. TeopeTuko-
MHO>KECTBEHHBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpPC HIKOJIBHOW MAaTEMATUKU
U TpeasiaraloT HauOoliee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOMINA BCE Pa3EIIbl
MaTeMaTUKM M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JUCLUUIUIMHBI W UX MPWIOKEHUs B efauHoe wenoe. I[loaTomy BaxkHO nHath
BO3MOXKHOCTh OOy4arolieMycss MOHUMaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTeMAaTUKH M UCIOJIb30BATh €ro JJIsl BBIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXKHbIM [pPU3HAKOM MAaTEMaTUKH KakK HayKd CJIeAyeT IpU3HATh
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00y4arouXcsl, MO3BOJSIET UM CTPOUTH CBOHM PACCYKICHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUUECKOTO MBIIILIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hadajga MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CIIocOOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIEIEH peanbHBIX
CUTyalluli, HCCJIENOBAaHUS 3TUX MOJENEH C MOMOIIBI0 amnmapara anreOpbl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMUd MOJyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 pa3/esioB MPOTrpaMMBbl, MOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca HIMPOKO HMCIIOJIBb3yeTCs I pelieHus] MpUKIaaHbiX 3anad. [lpu
pEelIEHHH  peajbHBIX  NPAKTHUECKUX  3a7ad  oOydaromuecs  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlesiTenbHOCTh 1O  (POPMHUPOBAHUIO HABBIKOB pELICHHs MPUKIAJHBIX 3ajad
OpraHu3yeTCs B Ipolecce U3YUEHHsI BCeX TeM yueOHOro Kypca «AnreOpa 1 Hagyana
MaTEeMaTHYECKOTO aHAITU3ay.

Ha wu3yueHune yuyeOHOro kypca «AnreOpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).

I'eomeTpus siBIsieTCS OJTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEAHETr0 00IIETOo
oOpa3oBaHus, TaK Kak OOECHeuYnBacT BO3MOXKHOCTb W3YUYEHUS JUCIUTUIHH
€CTECTBEHHO-HAYYHOW HAIMPABJICHHOCTH M MPEIMETOB T'YMAaHHTApPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBIIIUTIEHUE, (HOPMUPYEMOE MPU U3YUSHUH 00YyJIarOIITUMUCS
MOHATUMHBIX OCHOB T'E€OMETPUHU, MPHU JOKa3aTEIbCTBE TEOPEM M IMOCTPOCHUU
LEMOYKH JIOTUYECKUX YTBEPKACHUHN MPU PEIICHUN FT€OMETPUUYECKUX 3a/1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO HCHOJIBb3YIOTCS MpHU
pEIICHUH 3a7]a4 €CTeCTBEHHO-HAYYHOTO 1UKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ay.

[lenb ocBOeHUs TporpaMmMbl yueOHOTO Kypca «I'eomeTpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHUE UHIUBUIYAIBHBIX CIOCOOHOCTEN 00yJaroNuXCs MPU U3YUEHUU
r€OMETPUHU, KaK COCTaBJSAIONICH TmpeaMeTHod obnactu «MaremaTtuka U
nHpopMaTHKa» yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETESHUS U MCIIOIb30BaHUS
Oomee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, CIIEIIM(PUUHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro NMPodecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOTO C
WCIIOJIb30BaHUEM MAaTEeMaTHKH.

[IpuopuTeTHEIME 3aj@a4aMu Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACIIMPSIONIMMH ¥ YCUIIUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

4 paclIMpeHue MPEeICTaBICHUSI O TEOMETPUU KaK 4YacTH MUPOBOM KYJIbTYpPbl U
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pa3HbIE SBJICHUS OKPYKAlOUIEro MUPa, 3HAHUE MOHATHITHOTO armapara o pa3ieiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUH;

dbopMupoBaHre  yMEHUS ~ BIAJ€Th  OCHOBHBIMH  TOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
GopMysl U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMupOBaHHE YMEHUS paclio3HABATh HA YEPTEXKAX, MOJACIAX U B pPEATbHOM
MUpPE MHOTIOTPAaHHMKM M Tela BpalleHUs, KOHCTPYMPOBATH TI'€OMETPUYECKHE
MOJCIIN;

(GopMUpOBaHKHE NOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTIO MOCTPOEHUS
MaTEMaTUYECKUX TEOpHUi, (POPMUPOBAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEIEHUN PACCYXKICHUM;

(GopMUpOBaHHE YMEHHs BIAJE€Thb METOJAMHU JI0KA3aTEIbCTB M aJITOPUTMOB
pelIeHus, YMEHHSI UX IPUMEHSTh, IPOBOJINUTH JOKA3aTEIbHBIE PACCYKICHHUS B XOI€
pEIICHUs] CTEPEOMETPUYECKHX 3aJa4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMHpOBaHWE MPEJACTABICHUS O HEOOXOAMMOCTH  JIOKA3aTENbCTB  IPHU
000CHOBaHUM MaTEMAaTUYECKHUX YTBEPKJIECHUN U POJIM AaKCUOMATHUKY B MPOBEJICHUN
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPLICHCTBOBAHWE HHTEJUIEKTyAJIBHBIX M  TBOPYECKHX
CIIOCOOHOCTEN 00yUaroMMXCs, MO3HABATEIbHOW aKTUBHOCTH, UCCJIEIOBATEIILCKUX
YMEHUH, KpUTUYHOCTH MBIIUIECHUS, UHTEpECca K U3YUEHUIO TEOMETPHUH;

¢dopMupoBaHre (YHKIUMOHAIBLHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHMsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX KMU3HEHHBIX CUTYAlMSIX W NPU U3YYEHUU JIPYTHUX
y4e€OHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYallMil, WCCIEAOBAHHUS TOCTPOCHHBIX MOJEIIEH,
WHTEPHPETALNN [TOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IEpKATEIBbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
10-11 «xmaccax sBasaworcs: «lIpsMble W IUIOCKOCTM B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpAMHATHI B
MPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSIMWY, PEJICBAHTHBIMU T'€OMETPUH HA YIIIyOIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEp>KaTeIbHBIM JMHUSAM Y4eOHOro Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH paclpeiensercss He TOJBKO IO
COI[ep)KaTeJ'IBHBIM JMHUAM, HO U 1o rogaM oOyuenus. CoxepxaHue o0Opa3zoBaHus,
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oOpamaiich HEOAHOKPAaTHO. OTO TMO3BOJSET OPraHU30BaTh  OBJIAJICHUE
T€OMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMH ITOCJIEI0BATEILHO U TIOCTYIATEIBHO, C
COOJTIO/IEHNEM MPUHIIAIIA TIPEEMCTBEHHOCTH, & HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY F'€OMETPUUECKUX MPEJICTABICHUN 00YyYaIOlUXCsl, PACIIUPSL U YIIIyOJIss
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MMO3BOJISIET:

co3gath  ychmoBus s guddepeHnmanmm  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUIYAbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeclneyuTh yriayOJaeHHOoe
U3Y4YeHHUE T€OMETPUH KaK COCTaBIsONIEH yueOHoro mpeamera «MaTeMaTukay;

MOJATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKEHUIO H3YYEHHUST MAaTEeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 npoecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydyenue yueOGHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
otBoautcs 204 yaca: B 10 kiacce — 102 ygaca (3 gaca B Heaento), B 11 kmacce — 102
yaca (3 Jaca B HEJIENIO).

Pabouas nporpamma yueOHOro kypca «BeposiTHOCTh U CTaTUCTHKa» 0a30BOTO
ypoBHs 1 oOyyvaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAApTa CPEAHETO OOIIEero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHUMW, TMPEABIBISEMBIX K
MaTeMaTHYEeCKOMY OOpa30BaHUIO, M TPATUIUA POCCUHUCKOTO 0OOpa3oBaHUA.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSAMH,
COCTABJISIFOIIIMMH OCHOBY JIJIi CaMOPa3BUTHUS U HEMPEPHIBHOTO 00pa3oBaHMs,
[[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TIO3HABATEIBHOTO Pa3BUTHUS
JUIHOCTH 00yYarOIIMNXCS.

Y4ueOHblii kKypc «BepoSiTHOCTH M CTATHCTUKA» 0A30BOI0 YPOBHS SIBJISIETCS
MPOJOJKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS
ocHOBHOW Koyl Kypc mpenHasHadueH st popMUpOBaHUS Y OOyYarOIIUXCs
CTAaTUCTUYECKOW KYJIbTYpbl M TIOHUMAaHUSI POJIM TEOPUU BEPOSITHOCTEH Kak
MaTEeMaTHYECKOT0 MHCTPYMEHTA JIJIT M3YYCHHS CIydalHBIX COOBITHH, BETWYUH U
nporeccoB. [lpu m3yueHnn Kypca 00OTamiaroTCs MPEACTABICHUS YYAIIUXCS O
METO/IaX MCCICAOBAHMS N3MEHUNBOTO MHPA, PA3BUBACTCS TTOHUMAHUE 3HAYNMOCTH
U OOIIHOCTH MAaTEMaTUYECKUX METOJOB TMO3HAHUS KaK HEOThEMJIEMOW 4YacTH
COBPEMEHHOTO €CTECTBEHHO-HAyYHOTO MUPOBO33PEHHUS.

ConeprkaHne Kypca HaIllpaBJICHO Ha 3aKperuieHHWe 3HAHWH, MOTYYCHHBIX MPU
M3YYEHUHU Kypca OCHOBHOMW IIKOJIBI M HA Pa3BUTHE MPEICTABICHUNA O CIy4alHbIX
BEITMYMHAX U B3aUMOCBSI3IX MKy HUIMH Ha BaXXHBIX TIPUMEPAX, CFO’KETHI KOTOPBIX
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CICAYIOIIME OCHOBHBIE coJiepkaTenbHble JHMHUU: «CiaydailHble COOBITUS U
BepOSTHOCTHY, «CITydaliHbIC BEJIMUUHBI M 3aKOH OOJIBIITUX YHCEI.

BaxHyio 4acth Kypca 3aHMMaeT M3y4YeHUE T[E€OMETPUUYECKOr0 U
OMHOMMAJILHOTO pacIipe/ieNIeHU M 3HAKOMCTBO C MX HEPEPhIBHBIMU aHATIOraMu —
MOKAa3aTeJIbHBIM U HOPMAJIbHBIM PACTIPEICICHUSIMU.

Coneprxanue muaNN «CiydaiiHble COOBITHS U BEPOSITHOCTIY CITY’KHT OCHOBOM
st opMUpOBaHUS TPEACTABICHUNH O PACTIPEICICHHN BEPOSTHOCTEH MEXKIY
3HAUCHUSAMH CIyYalHbIX BEJIMUMH, a TAKXKE 3Ta JUHUSA HeoOXoauma Kak 0aza Jis
U3YYEeHUS 3aKOHA OOJBIINX Ynces — (PyHIaMEHTaIbHOTO 3aKOHA, IEUCTBYIONIETO B
pUPOIE U OOIIECTBE U UMEIOIIET0 MaTeMaTH4YecKyto ¢popmanuzaiuio. CaM 3aKoH
OOJIBILIMX 4YHWCENl MpEearaeTcs B O3HAKOMUTEJIbHOM (opMe ¢ MUHHUMAaIbHBIM
UCIIOJIb30BaHUEM MaTeMaTU4ecKoro opmMainuima.

Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YalHBIMH  BEJIMYMHAMH,
aKIIEHTUPYIOT BHUMAHHME IIKOJHLHUKOB HA OMHCAaHUU M HM3YyUYCHUM CIy4alHbIX
SBJICHUM C MOMOIIBI0O HENMPEPHIBHBIX (PyHKIMK. OCHOBHOE BHHMAaHUE YAEISAETCA
MOKa3aTeIbHOMY M HOPMaJIbHOMY pacIpeleeHUsIM, MPU ATOM MPEAnoaracTcs
03HAaKOMUTEIHLHOE U3YUEHUE MaTepuralia 0€3 10Ka3aTeIbCTB MPUMEHSIEMBbIX (DAKTOB.

Ha n3zyuenue kypca «BepostHOCTh 1 cTaTucTuka» B 10 kitacce otBoautes 1 4ac B
HeJemto, Bcero 34 yueOHBIX 4acoB.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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COAEPXKXAHUE OBYUYEHUA

Yuciia 1 BBIYMCICHUS

Panmonaneupie yncna. OOBIKHOBEHHBIE W JACCSITUYHBIE IPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanueckue npodu. IlpumeneHue npodeil U MPOLEHTOB IS
penIeHus NPUKIaJHbIX 3a7a4 U3 Pa3IMYHbIX OTpACICl 3HAHUM U peabHOU KU3HMU.

JlelicTBuTenpHble 4ucia. PanuoHalbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu € JCUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JNEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOnmkEHHbIE BBIYUCIIECHNUS, ITpaBUIia
OKPYIJICHHS], IPUKUJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenp ¢ 1nensiM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
NOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEN JJIS1 PELICHUS TPAKTUYECKHUX
3aJ1a4y ¥ NPEeCTaBICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOWCTBA.

CreneHp C panMOHAIBHBIM II0OKAa3aTeleM W €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE W HATypaJIbHbIE
aorapuMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHHYC M ApKTaHT'€HC YUCJIOBOI'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CieIcTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PELICHUSI LEbIX U APOOHO-PALMOHANIBHBIX YpaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW nNepeMeHHOW. JleneHue MHoOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3 PUIIUEHTAMHU.
Teopema Buera.

[TpeoOpa3zoBanus YMCIOBBIX BHIPAXKEHUMN, COJEPHKAIIMX CTETIEHU U KOPHHU.

UppauronansHbie ypaBHEHHUS. OcHOBHBIE METO/IbI penieHus
UPPALMOHATIBHBIX YpPaBHEHUM.

[Toka3zaTtenbHble ypaBHeHHs. OCHOBHBIE METO/bl PELICHUS IMOKAa3aTEIbHBIX
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YPaBHECHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JIOTAPU(MBI.

Jlorapupmuueckue ypaBHEHHUS. OcHOBHBIE METO/IbI perieHus
Jorapu(pmMUUECKUX YpaBHEHUI.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIibI. [Tpeobpa3zoBanue
TpHﬁOHOMeT_PrHIt_I{gcﬂKI_II/IX BblglpanceHHH . PelleHne TpUrOHOMETPUUYECKUX YPABHEHHI.

3ME -ﬁim ﬁ]éﬁi“ﬁMCWGHHBIX ypaBHeHI/II/I ManI/II_Ia CUCTEMBI JIMHEHHBIX
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BBIYKCIICHHE €r0 3HAYEHUs, IPUMEHEHUE ONPENEIUTENs I PEUICHUS CUCTEMBI
JVHEUHBIX ypaBHEHUW. PelleHne npukiagHbIX 3aJad C IOMOIIBK) CHUCTEMBI
JMHEWHBIX ypaBHeHUH. MccnenoBanme noCTpOCHHOW MOAENH € TOMOIIBIO MAaTPHLL
Y OIIPEICIIUTEIICH.

[lTocTpoeHne MaTeMaTUYECKUX MOJEJEW pealbHONM CHTyallUH C IMOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IMYHBIX 00J1acTeil HAYKHU U pealbHON KU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHuss ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Kommnosummst pynkiuit. 'paduk  QyHkimu. DneMeHTapHble MNpeoOpa3oBaHUs
rpa@uKoB (QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HEeuéTHBIE PpyHKIMU. [lepuonnueckue
bynkuuu. TIpoMexyTKn MOHOTOHHOCTH (PYHKIMHU. MaKCUMyMbl U MHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHasi, kBagpaTU4Hasi W JOpOOHO-TMHEWHasT (DYHKUUU. DIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

Crenennast QyHKIHS ¢ HATypaJIbHBIM U II€JIbIM ToKa3ateneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduK KOpHS N-0i CTEMEHU KaK (GyHKIIMKA 0OpaTHOM CTENeHU
C HaTypaJbHbIM [TOKA3aTEJIEM.

[TokazaTenbHass u Jjorapupmuyeckass (yHKLIHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIlIeHUs YpaBHEHUH.

TpuronomeTpruyeckas OKPYKHOCTb, OIIPENEIIEHHE TPUTOHOMETPUUYECKHUX
(GyHKIIUNA YUCITIOBOTO apTyMEHTA.

OYHKIIMOHAIbHBIE 3aBUCMMOCTH B peaJbHBIX MpoIeccax M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEN.

Hauana MaTeMaTH4eCKOro aHajIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIEIOBaTENLHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEOBATEIBHOCTH.
Hcropusi BOZHMKHOBEHHMS MAaTEMaTHYECKOrO aHalu3a Kak aHajln3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMeTpHUecKas mporpeccur. beckoHeuHo yObIBaromast
reomeTpuyeckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH reOMETPUYECKON
IIPOIrpeCCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Uucio €. Popmyiia CI0KHBIX
NpoleHTOB. Vcnosib30BaHWE TIPOTrPECCHH I PELICHUS pealibHbIX —3a7ad
IPUKJIAJHOIO XapaKTepa.
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WHTEPBAJIOB JUIsl PELICHUs HEPaBEHCTB. [IprMeHeHHne CBOWCTB HENPEPBIBHBIX
(GyHKUMNA JU1s1 pelieHus 3a/1ay.

[lepBas u BTOpas npousBoanbie GyHKIUU. Onpenenenrue, FreOMETPUIECKUn U
(¢u3nyeCcKuil CMBICI IPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoguble  snmemeHTapHbIX — ¢QyHkOuil.  IIpou3BogHass ~ cymMBlL,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJX MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Olinepa—Benna. IIpumeHeHuMe TEOPETHKO-MHOYKECTBEHHOIO —ammapara Ui
ONMCAHUs PEaJbHBbIX IIPOLECCOB U SABJICHUM, NPU PELICHUM 3a1ad U3 IPYIUxX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBUE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPABHEHHS.

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpeOMETpuM. Touka, npsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue IMpsMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIUECH,
IapajulesibHble W CKpelumBarolmuecss npsmble. [Ipu3Haku CKpelmumBaromuxcs
npsAMbIX. [lapamnenbHOCTh IPAMBIX U INIOCKOCTENW B MMPOCTPAHCTBE: NapalIeIbHbIC
IpSIMBIE B IPOCTPAHCTBE, MAPAILIETBHOCTD TPEX MPSIMBIX, MAPAIUIENBHOCTD MPSAMOU
U 1uiockocTu. [lapamienbHoe M LIEHTpabHOE NPOEKTHUPOBAHHUE, HU300paKeHUE
¢uryp. OcCHOBHbIE CBOMCTBa MapajJIeIbHOTO MNpoeKTHpoBaHUs. W300paxkeHue
¢buryp B nmapajyuiebHOM MPOEKIUHU. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NPSAMBIMH B IIPOCTpaHCTBE. [lapaenbHOCTh MIIOCKOCTEN: NapaliebHbIE
IIJIOCKOCTH, CBOWCTBA HapajijIeabHbIX IJIOCKOCTEH. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPbl Ha IUIOCKOCTU: TETpajlp, Napajuleenure],
MMOCTPOEHUE CCUCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPIEHANKYISIPHBIE K IUIOCKOCTH,
MPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHHUE.
IleprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MPSIMOM 10 MIIOCKOCTH, MPOEKIHUs (PUTYphI HA TIIOCKOCTh. [lepneHaAnKyIapHOCTh
IUIOCKOCTEW: NPU3HAK NEPIEHIUKYJSIPHOCTH JBYX ILIOCKOCTER. Teopema 0 Tpéx
NEPIICHIUKYIIAPAX.
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VIl B IPOCTPAHCTBE: YIOJI MEKIY MPSMON M TUIOCKOCTBIO, JBYIPAHHBIA
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VB FBH RS EMM SR PaHHOT yriia. TpEXrpaHHBIH M MHOTOTPAHHBIC YTIIEI.




CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOKWCTBA INTIOCKUX U IBYTPaHHBIX
YTJIOB TPEXTPAHHOTO yIJIa. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOTO yTJIA.

MHoOrorpaHHuKHu

Buapsl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjbHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsi IPU3MbI, OOKOBAsi M MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapaiutenenure s, TpsSAMOYTOJIbHBIN MTapaAJIETICIUIE U €r0 cBolicTBa. KpaTuaiimme
NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMujia, MpaBUWibHAS U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHedl MNpaBUIBLHOM NUPaMUIbL.
[IpaBriibHBIE MHOTOTPAHHUKH: MpaBUJIbHAs MpU3Ma W IpaBWIbHAs NUpaMUJa,
IpaBUJIbHAs TPEYTOJIbHAS MUpaMUIa U MPaBUIIbHBIN TETpadip, Ky0. [IpencraBienne
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOJECKA3AP U UKOCASP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pE&Opa, JuaroHalv, YTJbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U TMOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOLIAAb OCHOBaHUH, TeoOpeMa 0 OOKOBOM IMMOBEPXHOCTH MPSAMOM Mpu3Mbl. [1nomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW TMHPAMUJbI, TEOpEMA O
TJTONIAJI YCEUYEHHOM TUPAMUIBI.

CuMmMmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHUJIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsi B MPAaBHWIBHOM MHOTOTPAaHHUKE: CHUMMETPUS
napajulelienuneaa, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpUsS NPaBUIBHOU
MAPAMUJIBI.

BexTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApHbIE, COHANPABJICHHBIE W  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUNTAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBolcTBa CII0KEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
IloHATHEe KOMIUIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamenenunena. Teopema O pas3loKEHUM BEKTOpAa IO TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. KoopaumHatel BekTopa. CBs3b MEXQy KOOpAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay Bekropamu. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB.

BeposiTHOCTH M CTATHCTUKA

[IpeacraBienne MAaHHBIX C TOMOIIBIO Tabnuu W auarpamm. CpeaHee
apu(pMeTHYecKoe, MeauaHa, HauOoJsblliee W HAWMEHbIIEEe 3HAYEHHUS, pa3Max,
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BEPOATHOCTH cOObITHI. Cy4aiiHbIe OMBITH C PABHOBO3MOKHBIMH 3JI€MEHTAPHBIMU
cCOObITHSIMU.  BeposiTHOCTHU  COOBITUH B OMBITaX C  PAaBHOBO3MOXKHBIMU
AJIIEMEHTApHBIMU COOBITUSIMHU.

Omnepatuu HaJ COOBITHSMU: NepecedeHre, O0beAMHEHUE, TPOTUBOIOIOKHBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia CI0KEHUS BEPOSATHOCTEM.

YcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSTHOCTEH. [lepeBO CiydallHOTrO
sKcriepuMenTa. @opMmyiia MoTHOM BeposiTHOCTH. He3aBrucruMbie COOBITHS.

Komb6unaropnoe npaBuno ymHoxkeHusi. [lepectaHoBku u ¢akropuan. Yucio
coueranuit. Tpeyronpuuk [lackans. ®opmyna 6uHoma HeroToHa.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUM 10 nepBoro ycnexa. Cepus
HE3aBUCHUMBIX UCIIBITAHUN bepHyIu.

Cnyvaitnags  BennunHa. Pacnpenenenne  BeposATtHocTte.  [{marpamma
pactipenenenus. [Ipumepsl pacnpeneneHui, B TOM 4YHCIE, T€OMETPUYECKOE U
OMHOMHAJIBHOE.

- \
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA
JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaX (DYHKIIMOHMpPOBAHUS pA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIEAYD
IpaXIaHCKOTO  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKECHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ICSATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JTUYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYyIIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHKY MAaTE€MaTHYECKUX
3aKOHOMEPHOCTEH, 00BbEKTOB, 3a/1a4, PELIEHU, pacCy>KIeHU, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIUTAHHE:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKWe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/IOPOBBIO (3I0pPOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3uveckas aKTUBHOCTH), (PU3NYECKOE COBEPUICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM A€STEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpYyJy, OCO3HaHUE LIEHHOCTU TPYIOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHUSIMH, YMEHHE COBEpIlaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppeann3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TIUIAHBI,

/
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c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIBTYphl, TOHUMAHUE BIWSHUS
COI[MATTbHO-IKOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00aIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B 00JacTu
OKpY’Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOMN MPAKTUKK, TOHUMaHUE MaTeMaTHIECKON
HayKH Kak cpepbl YeIOBEUECKON AEATEIbHOCTH, ITANOB €€ pa3BUTHS M 3HAUUMOCTH
JUIS pa3BUTHUS IUBUIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKU U MaTeMaTHYECKOU
KYJBTYpOU KaK CpEJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOECKTHYIO
1 UCCJIEA0BATENIbCKYIO AEATCIBHOCTh MHAUBUAYAIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble 1ornueckue aeiicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATWUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIpe/ieNICHUs TIOHATHM, yCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiacCU(pUKaLUH,
OCHOBaHUS /J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh U  NOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTENbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U ITPOTHUBOPEUMS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUUN;

JenaTb BBIBOJABl C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTH PUMEPHI U
KOHTPHpPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIbI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELIEHUS, BHIOMpPATh HauOoJIee MOAXOASIIUN C yUETOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:

MCCIIEOBATEIbCKUI MHCTPYMEHT IO3HAHUS,
@gm% hTIOANY Cbl, (UKCUpYIOIIME  MPOTHBOPEYUE,  MPOOIEMY,

HHOW NOANNCBHH
yCTaHaBIMBaTh MCKOMOE M AaHHOE, (opMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
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IPOBOJIUTH CAMOCTOSITENIBHO CIJITAHUPOBAHHBIA IKCIEPUMEHT, UCCIEIOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAYy 0ObEKTaMHU, SIBJICHUSIMU, IPOLECCAMU;

CaMOCTOSITENILHO (pOpMyIMpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHHUSA, HWCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTy4YEHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IIECHNUH;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMPOIECCA, A TAaKKE BbIIBUraTh
IPEIOJIOKEHNUS O €T0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH JeUUUTH HHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMAaTHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbBIX BUAOB U (popM
IIPE/ICTABIICHHUS];

CTPYKTYPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IUyHbIX (popmax,
WUTIOCTPUPOBATH TpaUUECcKH;

OLICHMBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb IMOSICHEHHWS II0 XOAYy pELICHHs 3aJauH,
KOMMEHTHUPOBATH MOJTYyYECHHBIN PE3yJIbTaT;

B X0/€ 00CYXXJIeHUs 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPEILIEHHUs], COMOCTABISATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3UIIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3ajaay
MPE3eHTAllMM U 0OCOOEHHOCTEHN ayJUTOpPHUHU.

PerynsiTuBHbIC YHHBepcaJbHbIe Y4eOHbIe AeHCTBUS
Camoopranusanus:
LIEHUs 33aJa4l, BBIOMPATh COCOO PELICHUs C

Q yuE8KYMEHO I AREN nﬁé‘é‘ﬂ/ COB M COPCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH

SJ'IEKTPOHHOVI I'IO o .. o
Y KOPPEKTUPOBATH apI/IaHTbI pelieHui ¢ y4éToM HOBOW MHGOpMAaIUy.
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BIAJCTh HABBIKAMHM  TI03HABATENBbHONH  pedeKCHH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM M MBICTUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
cnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpollecca W pe3yibTara peuieHHs
MaTeMaTU4YECKOW 3aa4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTh KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, HaHHBIX,
HalICHHBIX ONMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSIM, OOBICHITH IPUUUHBI
JOCTHKEHUSI WIIM HEJIOCTUKEHUS! PE3YJIbTaTOB JIEATENIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY IPHUOOPETEHHOMY OTIBITY.

CoBMecTHAsI 1eATEILHOCTD:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTbl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh I€JIb COBMECTHOM
NeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pPabOThI, pacmpeneisiTh
BUJIBI pabOT, IOTOBAPUBATHCS, 00CYXKAaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acCTBOBaTh B TPYMIOBHIX (hopmax paboTel (0OCyXaeHUss, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMbD» U UHBIE), BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICHUCTBUS C APYTUMHU YI€HAMU KOMaH/bl, OLIEHUBATh KAUECTBO CBOETO BKJIAJa
B O0HMH TPOAYKT MO KpUTEpPUsIM, CHOPMYIUPOBAHHBIM  y4YaCTHUKAMU
B3aMOJIEUCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiacca oOy4aromuics HayquTCs:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OIEPUPOBATH MOHATUSMH: paAlMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndeckas JApoOb, TMPOILEHTHI, HPPAIMOHATBHOE YHUCI0, MHOXECTBa
paLMOHATIBHBIX U ICUCTBUTEIBHBIX YUCEII, MOJIYJIb JEUCTBUTEIHHOTO YHUCIIA;

OPUMEHSATh JPpOOM W TPOLEHTH IS PEIICHHs] TPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSITH MPUOTUKEHHBIC BEIYMCIICHUS, IPABUIIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJTHO OMEPUPOBATH TOHSITHEM: CTENEHb C IIEJbIM IOKa3aTeseM,
WCITOJIB30BATh MOAXOISIIYI0 (hOpPMY 3aMMCH NEUCTBUTEIBHBIX YHCEIT JIJIST PEIICHUS
MMPAKTUYECKUX 3a7a4 U MPEICTABICHUS JAHHBIX;
ueM: apu(pMeTUYECKUl KOPEHb HaTypaJlbHON

0 cTORGKYMEHT MOAMMUCAH

3NEKTPQHHOWM MNOANUCHLID
CBOOOJHO OII HpOBaTB IIOHATHEM.:. CTCIICHE C paI_[I/IOHaJ'IBHBIM HOKaBaTeJIeM;
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CBOOOJHO OMNEpPUPOBaTh MOHATUSAMHU: JOTapupM 4YUCHA, ACCITHUYHBICE U
HaTypaJIbHbIE JIOTaPU(PMBL;

cBOOOJIHO ONEPUPOBATH MOHATUSMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHTEHC
YHICJIOBOTO apTyMEHTA;

OIepUPOBaTh MOHATUAMH: APKCUHYC, apKKOCUHYC M apKTAHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPABHEHUS U YPABHEHUSI-CIIE/ICTBUSI, PABHOCUJILHbIE HEPABEHCTBA,

OPUMEHATh Pa3IMYHbIE METOJAbl PEIICHUS paAlMOHAIBHBIX U JAPOOHO-
paIMOHAIBHBIX  yPAaBHCHHWH, NPHUMEHAThH METOJ HWHTEPBAJIOB I PEIICHUS
HEPABEHCTB;

CBOOOIHO OMNEpPUpPOBATh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH C IEJTbIMUA KOd(PPUIimeHTaMu, KOpHU MHOTOYJIEHA, IPUMEHSITH JIEJICHUE
MHOTOYJIEHA HAa MHOTOWIEH C OCTaTkoM, Teopemy be3y u teopemy Buera mms
peleHus 3a1ad4;

CBOOOZIHO OMNEpUPOBATh TOHATUSAMHU: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpHIla, OMpPENETUTENh MATPUIbl 2 X 2 M €ero TEOMETPUYECKUU CMBICI,
WCIIOJIb30BaTh CBOMCTBA OMpeAenuTeNss 2 X 2 s BBIYUCICHHS €ro 3HA4YeHUS,
OPUMEHATH ONPEACITUTENN MJi PEIIEHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEANbHBIC CUTYAI[MH C TIOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C MOMOUIbIO MaTpull U OIpeAeTuTeNeH,
MHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JIEWCTBHM C KOPHSAMHU [JJIsi MpeoOpa3oBaHUs
BBIPAKEHU;

BBITIOJTHSATH MpeoOpa30BaHMs YHMCIOBBIX BRIPAKEHUH, COJEPIKAIINX CTETICHU C
paIMOHAIBHBIM TTOKA3aTeNIeM;

UCII0JIb30BaTh CBONCTBA norapupMoB JUISt npeoOpa3zoBaHus
Jorapu(pMHUYECKUX BBIPKCHHIA,

cBOOOZIHO OMEpPUPOBATH TOHATUSAMU: HPpAMOHATBHBIC, MOKa3aTeIbHbIC U
JorapupMuuecKre ypaBHEHHUs, HAXOAUTh UX PEIICHHS C TTOMOIIBIO PABHOCHIIBHBIX
NEPEXO0/I0B WJIM OCYILECTBIISIS MPOBEPKY KOPHE;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHEe GOpMYJIIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPHUCCKUX BBIPAKCHHI;

CBOOOJTHO  OMEPUPOBATH IMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXxomumble  (HOPMYIBI  JIJII  PEMICHHWS OCHOBHBIX  THIIOB
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MOJICJIMPOBATh pEaJbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPAaBHEHMs, HEPABEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM allllapaTa ajreopsbl.

DOyHKUMM U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmmo3umus GyHKuuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPeoOpa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: O0JACTh OIpPENEICHUS] U MHOXKECTBO
3HaYeHUN PYHKINH, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO ONEpUPOBaTh MNOHATUSAMM: UETHBIE M HEUYETHbIE (yHKUUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJIbllleeé M HAuUMEHbIIEe 3HaueHHe (YHKIMU Ha
IIPOMEKYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKUHMU C HATypalbHbIM U LEJIBIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHW KaK (PYHKIMH OOpaTHOM CTENEHU C
HaTypaJbHBIM OKa3aTeJIeM;

ONEpUPOBATh TOHATUSAMU: JIMHEMHAas, KBaJpaTUUHas U APOOHO-JIMHEWHas
(GYHKIMH, BBITIOJIHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpauKH, MCHOJB30BaTh MX TpapUKH AJs PELICHUS
YPaBHEHHUI;

cBOOOIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku (YHKUMA JJi1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN MpH pElIeHUH 3a/lay U3 JPYruX y4eOHBIX MPEeIMETOB U peaibHON
KHU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCIMOCTH MEX]y BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHAJIM3a:

CBOOOJTHO ONEPHUPOBATH MOHATUSAMU: apuPMeTHUecKas M TIeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCIIOHEHIIUATIBHBIN pocT, (hopMyJia CII0KHBIX MPOLEHTOB, UMETh MPEACTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JJIsi PEIICHUs pealbHbIX 3a/Jay MPUKIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATHUAMU: NTOCIEN0BATEIBHOCTD, CIOCOOBI 33 JaHUS
NOCJIEOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
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cBOOOJHO ONEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIE (YHKITNHU, TOUKH Pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QPyHKINM;

cBOOOJHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3KeE,
IPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMIA U1 pelIeHNs 3a/ay;

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TIepBas M BTOpas IPOU3BOIHBIC
dbyHKIMM, KacaTenbHas K TpaduKy QyHKIINH;

BBIUUCIISATH MMPOU3BOJIHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IBYX (yHKIUH, 3HATh POU3BOIHBIE JIEMEHTAPHBIX (PYHKIINH;

UCTIOJIb30BaTh TEOMETPUYECKUA M (PU3UYECKUH CMBICT MPOU3BOAHOM st
pelieHus 3a1a4.

Muo:xecTBa H JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peaIbHbIX
MIPOIIECCOB U SIBIICHUH, TP PEIICHUH 33]1a4 U3 IPYTHX yUYEOHBIX MPEAMETOB;

CcBOOOJHO OIEpPHPOBATh TMOHATHUSMU: OIpEAeTICHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIBHEIC
YpaBHEHUS U HEPABEHCTBA.

Freometpua

o CBO6OI[HO OIICPpHUPOBATH OCHOBHBLIMHU IIOHATHAMH CTCPCOMCTPHH IIPH
pPEeIICHUN 3aaa49 U IPOBCACHUN MATCMATHYCCKHUX paCCYX(I[GHHIZ;

e IPUMEHSITh aKCHUOMBI CTEPEOMETPUM M CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKHX 3a/a4;

e KJacCU(PUIMPOBATh B3aMMHOE PACIOJIOKEHUE MPSIMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO ONEpUPOBATh MOHSTHSMHU, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY MPSMBIMH B NPOCTPAHCTBE, MEXAY MNPSIMON U
IIJIOCKOCTBIO;

° CBO6OJIHO OIICpUpoOBaThb NMOHATHAMHU, CBA3AHHBIMU C MHOT'OI'PaHHUKAMMU,

e CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUIBl MHOTOTPAHHHUKOB (IPU3Ma,
nupamua, NpsMOYroJIbHBIN Mapaienaenunes, Kyo0);

e KiaccH(PpUIMPOBATH  MHOTOTPAHHWKH, BBIOMpasl  OCHOBaHUS IS
KJIaCCU(PUKAIUY;

e CBOOOJHO ONCPHPOBATH TOHATHSIMH, CBS3aHHBIMH C  CCUYCHHEM
10

R TR O
0 3 J'IEPzTP n 6/{H0rorpa HHHUKOB pa3IMYHbBIMHU MCTOJAaMH, BBIIIOJHATH

BBIHOCHBIC) TJIOCKHE YEPTEPKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
CepTudumkat OE42607FTFEC395A2E3COFF 7CéBEOF2
C
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e BBUKCIATH IUIOHIAJAM  TMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (Mpu3Ma,
nupamuzia), FeOMETPUYECKUX TEJ ¢ IpUMEHEHUuEM GopMy;

° CBO6OI[HO OIICPHUPOBATH INOHATHUAMU: CUMMCTPHA B IIPOCTPAHCTBEC, LICHTD,
OCb U INIOCKOCTb CUMMCTPHH, ICHTP, OChb U INIOCKOCTh CUMMCTPHUHN q)HprBI;

e BbIIIOJHATDH I[GfICTBI’IH HaJl BCKTOpaMH;

e pemaTh 3aJlaud Ha JIOKA3aTeJbCTBO MAaTEMAaTHUYECKUX OTHOUICHUW U
Hax0XJICHUE TCOMETPUUYCCKUX BETMYMH, TPUMEHSSI U3BECTHBIC METO/IbI ITPU
pelIeHNd MaTEMaTHUYECKUX 3a/ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CI0KHOCTH,

e IIPUMCHIATH HpOCTeﬁIHHC IIpOorpaMMHBIC CPCACTBA H  3JICKTPOHHO-
KOMMYHHKAIIUOHHBIC CUCTCMBI ITPH PCUHICHUHU CTCPCOMETPUICCKUX 3a/1ad;

e U3BJEKaTh, NpPeoOpa3oBbIBAaTh M MHTEPIPETUPOBATH HH(POPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

e IPUMEHATh T[OJYYEHHbIE 3HAHUS Ha MPAKTHUKE: CpaBHUBATh W
aHaJU3HPOBaTh PEalbHbIE CUTyallud, MPUMEHSATh MU3yYCHHBIE MOHSATUSA B
npolecce TIOMCKAa PEeUIeHUs] MaTeMaTH4eckd  cOopMyIMpOBaHHON
npoOieMbl, MOJEIUPOBAaTh peajbHbIE CUTyallMd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH M TEopeM, ammapara aireOpbl, penarb MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIEHUEM N€OMETPUUYECKHUX BEIUYMH;

e UMETh MpEACTaBICHUS 00 OCHOBHBIX A3Tanax pPa3BUTUA T€OMETPHUM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

BeposiTHOCTH M CTATHCTHKA

YuTaTh U CTPOUTH TAOJIMIIBI U AT PAMMBI.

OnepupoBaTh NOHATUAMU: cpeiHEe apuPMeTHUecKoe, MeIMaHa, HauboJbIIee,
HavMEHbIIEE 3HAUCHUE, pa3MaX MACCUBA YUCJIOBBIX JIAaHHbIX.

OnepupoBaTh MOHATHUSIMU: CIyYalHBIA SKCIEPUMEHT (OMBIT) U CiIy4yalHOE
COOBITHE, DJIEMEHTApHOE COOBITHE (PJIEMEHTApPHBIM MCXOJA) CIYyYalHOTO OIIbITA;
HaXOJUTh BEPOSATHOCTU B OMBITAX C PABHOBO3MOXHBIMU CITyYallHBIMU COOBITHSIMU,
HAaXOJUTh W CPaBHUBATh BEPOSTHOCTU COOBITUH B HU3YUYEHHBIX CIyYalHBIX
HKCIEPUMEHTAX.

Haxonuth u hopMynrpoBaTh COOBITHS: TIEPECEUCHNE U OOBEAMHEHUE TAHHBIX
COOBITHH, COOBITHE, TPOTUBOMOJOKHOE JAaHHOMY COOBITHIO; TI0JIb30BAThCS
H H CJIO’)KEHHS BEPOSITHOCTEU IIPU PELIEHUM 3aa4.
OARNBHORDLTACAH USIMU: YCIJOBHASI BEPOSITHOCTh, HE3aBUCUMbBIE COOBITHS;

HARBKHRE HiEPUMABEUC R GioMombH paBrIa YMHOKEHHS, C TIOMOLIBIO JepeBa




[IpuMeHsTh KOMOMHATOPHOE MIPABUIIO YMHOKEHUS MPU PEUICHUM 3a]1a4.

OnepupoBaTh MOHSATUAMH: HCHBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPUs
UCIIBITAaHUM, yCHeX W HeyJdada; HaXOAUTh BEPOSTHOCTH COOBITUA B CEPHUH
HE3aBUCUMBIX MCHBITAHUN JI0 NIEPBOTO YCIE€Xa; HAXOIUTh BEPOATHOCTU COOBITHI B
CepUM UCTIIbITaHUN bepHyIu.

OnepupoBaTh  MOHATUSIMH:  ClIy4dalHas  BEJIIMYMHA,  paclpejielieHue
BEPOSATHOCTEW, TarpaMMa paclpeaeICHuUs.
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TEMATUYECKOE INTAHUPOBAHUE
Auredpa U HAYAJIA MATEMATHYECKOT0 AHAJIHU3A

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoaniibt HpakTuecku o0pa3oBaTte/ibHbIC
e padoThlI e padoThbl pecypesI
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIHS C 12 1
L[EJIBIM TI0Ka3aTeNIeM
3 ApudpmeTnueckuii KOpeHb N-0i CTEIEHH. 15 |
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 |
YpaBHEHHUS
5 Jlorapudmuueckast pyHKIUS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUS U 2 |
ypaBHEHUS
7 [TocnenoBaTeTIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3aIIHS 5 )
4 3HaHUUI I

0 MERTIIIQAEHSAR ACOB 11O
3HE6 BRWE noanmcbrO 136 10 0
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Ffreometpua

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpaMMbl

1 BBenenue B crepeoMeTpurio

B3anMHOe pacnionokeHue npsmsIx B
IIPOCTPAHCTBE

[TapamenpHOCTh IPSIMBIX U IVIOCKOCTEH B
IIPOCTPAHCTBE

[lepnieH IUKYISPHOCTD MPSMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE

VYTasl 1 paccTosIHUA
MHororpanHuku
BexkTops! B mpocTpaHcTBE

[ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allUs
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

e N
JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO
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Bcero

KoauuecTBO 4acoB

13

13

13
26

14

102

KonTpoabHbie
padoThI

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTejbHbIE pecypchl



BepoatHocT
buU
HaumeHoBaHue pa3aeioB U TeM
CTaTUCTUKA IPOrpaMMbl
| [IpencraBneHue JaHHBIX U ONUCATENIbHAS
CTaTUCTHKA
CiyyaliHbl€ OIBITHI U CIIy4aliHbIE
2 COOBITHSI, OTIBITHI C PABHOBO3MO>KHBIMU
3JIEeMEHTapPHBIMU UCXOAaMU
3 Onepanuu HaJ COOBITUSME, CTIOKEHUE
BEPOSATHOCTEN
VYcnoBHas BEpOSITHOCTb, IEPEBO
4 CIIy4altHOTO OmbITa, (hOpMYyJIa OJIHON
BEPOATHOCTH U HE3aBUCHMOCTb COOBITHI
5 OneMeHTbl KOMOMHATOPUKH
6 Cepuu nocienoBaTeNbHbIX UCIIBITAHUIN
7 CrnyvaiiHble BeIMYMHBI U PacIpe/ieeHHs
8 O0o01IeHre U cucTeMaTU3alus 3HaHU|
4 OBLIEE KQJWYECTBOQ YACOB IO YIPOTPAMME

o OORYMEHT noAnncAH

3NEKTPOHHOM NOAMUCHIO
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o

KoaudecTBO 9acoB

Bcero

34

KonTposbHble
padoThI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

bubnuoreka [{OK
https://m.edsoo.ru/e0b7b0f1

bubnuoreka [IOK
https://m.edsoo.ru/e0b7b0f1

bubnunoreka LIOK
https://m.edsoo.ru/e0b7b0f1

bubnunorexa LIOK
https://m.edsoo.ru/e0b7b0f1

bubnmorexa LIOK
https://m.edsoo.ru/eOb7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1

but6mmoreka [IOK
https://m.edsoo.ru/e0b7b0f1



https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1
https://m.edsoo.ru/e0b7b0f1

YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka. Anredpa v Hayajga MaTeMaTHYeCKOro aHallu3a; YrIIyOJIeHHOE
ooyuenne, 10 kmacc/ Mepamsak A.I'., Homuposckwuii J[.A., [Tomsko B.M.; mox
penakiueit [Togonsckoro B.E., O6mecTBo ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®»; AkiinonepHoe o0111eCTBO
«M3narenbctBo «IIpocBemeHue

* Marematuka. Anredpa u Hayajaa MaTeMaTHYECKOr0 aHallu3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepzmsk A.I'., Homuporckuii JI.A., [TonskoB B.M.; mox
penakiueit [Togonsckoro B.E., O011ecTBO ¢ orpaHiue€HHON OTBETCTBEHHOCTHIO
Wznarensckuii nentp «BEHTAHA-I'PA®»; AxkuronepHoe 0011ecTBO

«M3parenbctBO «IIpocBemienne»

e JI. C. AranacsH, B. ®@. byry3os, C. b. Kagomues. ['eomerpus 10-11

KJ1acChl, 0a30BbIN U yriayOneHHbI ypoBeHb. M. [IpcBemenue 2021

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Mepzisik A. I'., ITononckuii B. b., Axkup M. C., byniko E. B. Marematuka:
pabouue nporpamMmbl 7-11 Kaccel ¢ yriayOJeHHBIM H3yYeHUEM MaTeMaTHKU. M.:
Benpana- I'pad. 2017

byuxko E. B.. Mepznsk A. I'., Homuposckuii [I. A., Ilononckuii B. b. u ap.
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Matemartuka. AnreOpa v Hadyajla MyTeMaTHdeckoro ananmsa 11 kimacc:
OOKYMEHT NOoANMUCAH

SJIEKTPOHHOW NOANMCH
METOIUYIECKOE HO&)%/I‘/IQ ﬁ BenTana- I'pad




Mepsnsk A. I'.. [Tononckuii B. b., Pabunosuu E. M., SIxkup M. C. Maremaruxka:
anreOpa U Hayajda MaTeMaTH4ecKoro aHanuza. Junakruueckue marepuans 11
kiacc. M.: Benpana- ['pad. 2017

3uB b. I'., lonpauu B. A. Jlugaktudeckue Matepuaisl 1o anreope. 10-11 kmacc.
YePo-na-Hese [lerpormud C.-ITerepOypr 2005

Mepznsik A. I'.. [lononckuii B. b., Pabunosuu E. M., Axkup M. C. MaTemaTuka:
anredpa ¥ Hayajla MaTeMaTH4ecKoro ananusa. unakrnueckue marepuaist 10
kiacc. M.: Benpana- ['pad. 2017

byuxo E. B.. Mepsnsik A. I'., Homuposckuii /1. A., [Tononckuii B. b. u np.
Marematuka. Anrebpa u Hayajla MaTeMaTuyeckoro ananusa 10 kiacc:
MeToauyeckoe nocooue. M. Benrana- I'pad

Bypmuctposa T. A.. IIporpamMmbl 0011€00pa30BaTEIbHbBIX YUPEKACHUIA.
I'eomerpus 10-11 kmaccel. M. «lIpocsemenue» 2011

Sposenko B. A. Iloypounsie pa3padotku no reometpun, Mocksa «Bako» 2006.
3uB b.I'. lunaktnueckue marepuaisl mo reometpun 11 11 kmacca. —M.:[Ipoda,
2004.

N. JI. bpoackuii, O. C. MemaBkuHa, BepositHocTh u ctatuctuka 10-11 kmaccer.
M. Uza. "Apktu'" 2009

E. . Kynpuenko, T. ®. Cepreesa, MeTtonuueckue MaTepuabl 1o 00y4eHIO

Kypcy "BeposiTHOCTh M cTaticTuka B 7-11 kiaccax" niig megaroros,

/
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BHEARYMERdEABHbe PI'OC OO0
3JIEKTPOHHOW NMOAMUCHIO
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obpazoBanue" 2008

B. A. BynbrueB BepositHocTh u ctatuctrka 10-11 CamocTosiTenbHbie U

KOHTpPOJIbHBIE paboTa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. O6pa3oBareiabHbIN pecypc HUHTEpHETa — MaTEMaTHKa
http://www.alleng.ru/edu/math7.htm

2. Pemry EI'D. OGpa3oBarenbHblil mOpTa JUIsl HOJATOTOBKH K IK3aMEHY
https://ege.sdamgia.ru/

3. OUIIN

http://www.fipi.ru/

5. UHOOYPOK

https://infourok.ru/

4 R
JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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