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NOACHUTEJIbHAA 3ANMUCKA

Y4ebHbI Kypc «BepoAaTHOCTb U CTaTUCTMKa» YriyBnEHHOro YpoBHS ABNAETCA NPOAOIDKEHNEM
N pas3BUTMEM OOQHOUMEHHOrO y4ebHOro Kypca yrnybrnéHHOro ypoBHsi Ha YpOBHe cpefHero obuiero
o6pasoBaHus. Y4ebHbIn Kypc npegHa3HaveH ana opMmmpoBaHms y 00y4yatoLmxca cTaTuCTUYeCcKon
KynbTypbl M MOHUMAaHUS PONiM TEOPUMN BEPOSATHOCTEN KakK MaTeMaTU4ecKoro MHCTPyMeHTa Ans
N3ydeHnst crnydamHbix COObITUIA, BenuuuH K npoueccoB. [pn m3yyeHum kKypca oborawiatorcs
npegcraBneHns obyyallmxcs O MeToAdax WUccnefoBaHWA W3MEHYMBOro Mupa, pasBuBaeTcs
NMOHMMaHNE 3HAYUMOCTU N OBLLHOCTU MaTeMaTMYECKMX METOAOB MO3HAHUS Kak HEOTbeMI1eMOWN
4acTU COBPEMEHHOIO eCTECTBEHHO-HAYYHOrO MUPOBO33PEHMS.

CogepxaHue y4ebHOro Kypca HanpaBreHO Ha 3aKpenneHue 3HaHWW, MNOMYyYEeHHbIX Mpu
N3y4deHnn Kypca Ha ypoBHEe OCHOBHOro obuiero obpasoBaHus, U Ha pas3BuUTUE NpeacTaBneHun o
CrlyvarHbIX BENMYMHAX M B3aMMOCBS3AX MEXOY HUMK Ha BaXXHbIX NpUMepax, CHKETbl KOTOPbIX
noYepnHyTbl U3 OKpyxatowero mupa. B pesynbtate y obyyalowmxcs OOMKHO CHPOPMUPOBATLCS
npeacraeneHne o Havbonee ynoTpebutenbHbiX M OOWMX MaTeMaTUYECKUX MOAEnNsiX,
Ncnosb3yeMblX 4115 ONUCaHNSA aHTPOMOMETPUYECKUX N AeMorparyeckmx BENNYMH, NOrpeLlHOCTeEN
B pasnuyHble poda U3MepeHusx, AnuTenbHOCTM 6e30Tka3HoW paboTbl TEXHUYECKMX YCTPOWNCTB,
XapaKTepUCTMK MaCCOBbIX ABMEHUN N NPOLLECCOB B 06LecTBe. YUYebHbIN Kypc aBndeTca 6ason ans
OCBOEHUSI BEPOSITHOCTHO-CTATUCTMYECKMX METOAOB, HEOoOXoOAUMbIX cheumanuctaM He TONbKo
WHXEHEPHbIX crneunanbHOCTEN, HO TaKkKe couMarnbHbIX W MCUXOSIOMMYECKNX, MOCKOJSIbKY
COBpPEMEHHblE OOLECTBEHHbIE HAyKM B 3HAYMTENbHOM Mepe MCMonb3ylT annapaT aHanuaa
BonblKnX gaHHbIX. LleHTpanbHyo YacTb y4ebHOro Kypca 3aHmmaeT obcyKaeHne 3akoHa 6onbLInx
yncen — yHAaMeHTanbHOro 3akoHa NpMpoAbl, UMEOLLEro MaTeMaTmnyeckyto dopManmnsaumio.

B cooTBeTcTBUM C yKasaHHbIMU LENAMU B CTPYKType ydebHoro kypca «BeposiTHOCTb U
cTatuctMka» Ha yrnybnéHHoM YpoOBHE BblAefieHbl OCHOBHbIE coAepXaTeflbHble  FUMHUN:
«CnyyanHble cobbITna U BEPOATHOCTU» N « CnyyanHble BENMUYMHBI U 3aKOH BONbLLMX YnCen».

MOMWUMO OCHOBHbIX IMHUI B y4e€OHbIN KypC BKMOYEHbI 31EMEHTbI Teopumn rpacoB 1 Teopum
MHOXEeCTB, HeobxoauMble AN NOSTHOLEHHOr0 OCBOEHMS MaTepuana gaHHoro y4yebHoro Kypca u
CMEXHbIX MaTeEMaTMUYECKNX Y4EeOHbIX KypCOB.

CopgepxaHne nuHuM «CnyydanHble CcOBbITUSS U BEPOSITHOCTM» CRYXXUT OCHOBOW .S
dhopmmpoBaHNS NpeaCcTaBneHn O pacnpeneneHnn BEpPOSTHOCTEN MEXAY 3HAYEHUAMMN CryYarHbIX
BeNMYMH. BaxkHyt0 YacTb B 9TOM coaep>KaTerNibHOM NIMHUKN 3aHUMaET U3yYeHne reoMeTpruyecKoro u
BMHOMManNbLHOro pacnpeaeneHnin u 3HaKOMCTBO C MX HEMPEPbLIBHBIMW aHanoraMmm — nokasartesbHbIM
N HOpMarbHbIM pacnpeneneHusaIMu.

Tembl, CBSi3aHHble C HENpPepbIBHbIMKA CryYalHbIMU BENMYMHAMU U pacnpeaeneHnsmu,
aKUEHTUPYIOT BHUMaHME 00y4aroLNXCH Ha ONUCAHUN N U3YYEHUUN CryYarHbIX ABNEHUA C MOMOLLbIO
HenpepbIBHbIX yHKUMN. OCHOBHOE BHWMaHWE YyOensieTcs nokasaTeNbHOMY M HOpPMarbHOMY
pacnpegeneHnsam.

B ydyebHOM Kypce npegycmaTpuMBaeTCA O3HaKOMUTESTIbHOE W3YyYeHWEe CBA3N MeXay
Cny4YyanHbIMWN BENTMYNHAMWN U ONUCAHUE 3TOM CBS3M C MOMOLLbIO KO3(hdPULMEHTa Koppenauum n ero
BbIOOPOYHOro aHanora. AT 3NeMeHTbl CoAepPXKaHUs pa3BnBatoT TeMy «[luarpaMmbl paccemBaHUNay,
N3y4eHHY0 Ha ypOBHE OCHOBHOIO 06Lero obpasoBaHus, 1 BO MHOrOM ONMPatoTCH Ha CBeAEeHUS U3
KypcoB anrebpbl n reomeTpumn.

Ewe oanH anemeHT cogepxaHuda, KOTopbIN npeanaraeTtcd Ha O3HaKOMUTESTbHOM YpPOBHE —
nocrnefoBaTeNibHOCTb Cry4YalHbIX HE3aBMCUMbIX COObITMIA, HACTynawwWmnX B €OUHULY BPEMEHW.
OsHakomneHve C pacnpegeneHneMm BepoOATHOCTEN KOMMYecTBa TakMX COObITUA  HOCUT
pasBMBalOLLNIN XapakTep 1 ABMSeTCa akTyarnbHbIM Ang 6yaywmx abuTtypmeHToB, NOCTyNarLWwmx Ha
yyebHble cneunanbHOCTU, CBA3AHHbIE C OOLLECTBEHHBIMU HayKamMu, NCUXOMNOrNen N ynpaBneHneM.

Ha u3yyeHue yyebHOro kypca «BepoATHOCTb M cTatucTMka» Ha yrrybneHHOM YypoBHe
oTBoauTcsa 68 vacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 yac B
Hegento).



COOEPXAHUE OBYYEHUA
10 KNNACC

pad, ceasHbIM rpad, NyTn B rpade: uuknbl U uenu. CteneHb (BaneHTHOCTb) BEPLUMHDI.
'padbl Ha nnockocTn. [lepesbA.

Cny4danHble 3KcnepuMeHTbl (OMbITbl) M ChlyvanHble CObbITUS. JnemMeHTapHble COoObITUS
(ncxoppl). BeposATHOCTb criydarMHoro cobbiTvsi. Bnu3ocTb 4acToTbl M BEPOATHOCTUM COOLITUMN.
CnyyaiHble OnbITbl C PABHOBO3MOXHbIMW 3f1IEMEHTAPHBbIMU COOLITUAMMN.

Onepaunn Hag cobbITUAMK: NepeceyeHne, obbeanHeHne, NPOTUBOMOJSIOXHbIE COObLITUS.
Aunarpammbl Qunepa. PopmMyria CrioXXeHUa BEPOATHOCTEMN.

YcrnoBHaa BepOATHOCTb. YMHOXeHWe BeposTHOCTen. [lepeBO CrydanHOro aKcrnepumeHTa.
dopmyna nosiHon BeposiTHOCTU. Dopmyna baneca. HesaBucumeble cobbITuS.

BuHapHbIN crnydYanHbIn ONbIT (MCMbITAHME), yCcnex U Heydaya. HesaBucumble UCMbITaHUS.
Cepusa HesaBMCUMbIX UCMbITaHMA [0 nepBoro ycnexa. [lepectaHoBku n daktopuan. Yucno
coyeTaHuin. TpeyronbHuk Mackans. ®opmyna 6uHoma HbloTOHA.

Cepusi He3aBUCUMbIX UCTbITaHN BepHynnu. Criy4yanHbin BbIGOP U3 KOHEYHOW COBOKYMHOCTMU.

CnyyanHas BenuumHa. PacnpepeneHne BeposiTHOCcTEW. [uarpamma pacnpegeneHus.
Onepauun Hag cnyYamHbiMM BenuuMHamu. bBuHapHaa cnydanHas BenuyuHa.  [pumepsl
pacnpegeneHui, B TOM Yncre reomeTpudeckoe n brHommansHoe.

CoBMeCTHOe pacnpegefnieHMe [ABYyX CriydaHbIX BeNWYUH. HesaBucumble cnyyYaunHble
BeNuYUHb.MaTemaTnyeckoe oXxugaHve crnyyYyanHonW BeNUYUUHLI (pacnpenenenus). [Npumepsbl
NPUMEHEHNA MaTeMaTUYeCKoro oXxungaHus (ctpaxoBaHue, notepes). Matematmnyeckoe oxungaHue
OMHapHOM CcnyyYarHOW BeENMYUHbLI. MaTemaTnyeckoe OXuaaHue CYMMbl CryYalHbIX BENUYMH.
MaTtemaTnyeckoe oxumaaHue reoMeTpmuyeckoro n BUHoMmnanbLHoOro pacnpegeneHunin.

[uncnepcusa n ctaHgapTHOE OTKIOHEHME criyvaniHom BennymHbl (pacnpeaenenus). ucnepcus
OuHapHoWM criyyanHon BennymHbl. MaTemaTtnyeckoe oxungaHve npovMsseeHns u gucnepcusi CyMmbl
HE3aBMCUMbIX CIlyYalHbIX BenuyuH. [ucnepcuss m ctaHOapTHOE OTKIMOHEHWe OGMHOMManbHOro
pacnpegenexus. [jucnepcus U ctTaHaapTHOE OTKIOHEHWE reOMeTPUYECKoro pacnpeneneHus.

11 KINACC

HepaBeHcTBO YebbiwéBa. Teopema Yebuiwéa. Teopema BepHynnu. 3akoH 6onbLumx yncen.
BbibopoyHbIN MeToa uccrnegoBaHuin. BeibopoyHble xapaktepuctuki. OueHnBaHWe BEPOSATHOCTU
cobbiTMa No BbIGOPOYHLIM AaHHbIM. [MpoBepka NPOCTENLUMX TMNOTE3 C MOMOLLBI U3YYEHHbIX
pacnpegeneHnin.

HenpepbiBHble cnyyYanHble BenuyuHbl. [lpumepbl. ®PyHKUMSA MNOTHOCTU BEPOATHOCTU
pacnpeneneHnsa. PaBHOMepHOe pacnpefeneHne v ero CBOWCTBA. 3agayv, npusogswune K
nokasaTenbHOMY pacnpegenenunto. 3agayun, npuBOAsLME K HOpManbHOMY pacnpeaeneHuto.
@OYHKUMA NNOTHOCTU BEPOSATHOCTU MNoKasaTeNbHOro pacnpefeneHnd, QyHKUMS MNOTHOCTU
BEPOATHOCTM HOpManbHOro pacnpegeneHna. @yHKUMA MrAoTHOCTM M CBOWMCTBA HOPMAaribHOro
pacnpefeneHus.

MocnenoBaTenbHOCTb  OAMHOYHBLIX He3aBUCUMMbIX CObObITMIA. 3agaun, npuBogdlMne K
pacnpegeneHuto NyaccoHa.

KoBapuauuns oByx crnydanHbix BenuumH. KoadpumumeHT nuHenHom koppensuun. CoBMeCTHbIe
HabngeHns AOBYX BeNUYUH. BbIGOPOYHbIN KO3 UUMEHT Koppensumn. Pasnuune wmexay
NMHENHOWN CBA3bI0 U MPUYNHHO-CINEACTBEHHOW CBA3bIO. JIMHEeNHaa perpeccusi, MeTo HaMMeHbLUNX
KBagpaToB.
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NNAHUPYEMbBIE PE3YJIbTATbI OCBOEHUA YYEBHOIO KYPCA «BEPOATHOCTb WU
CTATUCTUKA» (YTNYBJIEHHbIW YPOBEHb) HA YPOBHE CPEOHENrO OBLUEIO
OBPA30OBAHUA

JINYHOCTHbIE PE3YJIbTATDI

1) rpaxxgaHCKoOro BOCnuTaHus:

CPOPMUPOBAHHOCTb FPaX4aHCKOW NO3MLMM 0ByYaroLerocs Kak akTMBHOIO 1 OTBETCTBEHHOIO
YyrneHa poccumnckoro obuiecTsa, NpeacTaBeHne 0 MaTeMaTnYeCckux OCHOBaxX PYHKLVNOHNUPOBAHWS
pasnuyHbIX CTPYKTYP, ABNEHUK, Npoueayp rpaxaaHckoro obuectsa (BbIOOPbLI, ONpochl U Apyroe),
yMeHue B3auMOOencTBOBaTb C couMarnbHbIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKUUAMU U
Ha3Ha4YyeHuewMm;

2) NnaTpUOTUYECKOro BOCNUTaHUSA:

CPOPMUPOBAHHOCTb POCCUMUCKON TPaxgaHCKOW WOEHTUYHOCTW, YBaXKEHUA K MPOLUSIOMY W
HacTosILLLEeMY POCCUMACKON MaTeMaTUKWU, LIEHHOCTHOE OTHOLUEHME K OOCTUKEHUSM POCCUMCKUX
MaTeMaTUKOB U POCCUNUCKON MaTeEMaTMYECKOWN LLKOSbl, NCMOJSIb30BaHNE 3TUX AOCTUXKEHUN B APYrux
HayKax, TEXHONOrnax, cepax 3KOHOMUKM;

3) AyXOBHO-HPABCTBEHHOr0 BOCNUTaHUSA:

OCO3HaHWe AyXOBHbIX LLEeHHOCTEN POCCUNCKOro Hapoaa, ChopMMpPOBaHHOCTbL HPABCTBEHHOIO
CO3HaHUs, 3TMYECKOrO NOBeAEHUS, CBA3AHHOIO C NPaKTUYECKUM NPUMEHEHNEM LOCTUXKEHUIA HAYKM
N 0esATeNbHOCTbI0 YYEHOro, OCO3HaAHWE NMMYHOro BKada B NOCTPOEHNE YyCTONYMBOro byayulero;

4) acTeTM4YEeCKOro BOCNUTaHUS:

3CTETUYECKOE OTHOLLEHME K MUPY, BKIOYAA 3CTETUKY MaTemMaTUYeCKUX 3aKOHOMEPHOCTEMN,
0OBbEKTOB, 3ajay, pelueHur, PacCyXOeHWh, BOCMPUMMYMBOCTbL K MaTeMaTUYecKUMM acrnektam
pasnnyHbIX BUOOB UCKYCCTBA,

5) dmanyeckoro BocnuTaHuA:

ChOpMMPOBAHHOCTb YMEHUNSA MPUMEHATb MaTeMaTUYeckme 3HaHuUs B MHTepecax 340p0BOro U
6esonacHoro obpasa Xun3Hu, OTBETCTBEHHOE OTHOLLEHUE K CBOEMY 3[0POBbIO (300POBOE NUTaHMe,
cbanaHCUpOBaHHLIN PEXUM 3aHATUA W OTAblXa, perynspHaa duandeckass akTUBHOCTb),
dhun3nyeckoe CoBepLUEHCTBOBAHUE NPU 3aHATUAX CMOPTUBHO-0340POBUTENbHON AEATENBHOCTLIO;

6) TpyAoBOro BOCNUTaHUsA:

rOTOBHOCTb K Tpyady, OCO3HaHWe LEHHOCTU Tpyaontobus, UHTepec K pasnuyHbiM cdepam
npodeccuoHanbHON OeATeNbHOCTU, CBSA3aHHbIM C MaTeMaTUKON U €€ MPUNOXEHUAMU, YMEHUe
coBepLuaTbh 0OCO3HaHHbIN BbIGOP ByayLen npodeccum n peanmsoBbiBaTb COOCTBEHHbIE XU3HEHHbIE
nfaHbl, TOTOBHOCTb N CMNOCOBHOCTbL K MaremaTuyeckoMmy obpasoBaHu0 U camoobpa3oBaHUIO Ha
NPOTSXKEHUUN BCEW XMU3HWU, TOTOBHOCTb K aKTUBHOMY Y4acTUIO B pPeELUEHUUN MpakTU4Yeckux 3agad
MaTemMaTM4YeCKOn HanpaBrneHHOCTHU;

7) aKonorn4yeckoro BOCNUTaHus:

C(POPMMPOBAHHOCTb  OKOMOMMYECKOW  KynbTypbl, MNOHUMaHWE BIIUSIHUS  CoLMarnbHO-
9KOHOMMYECKMX MNPOLIeCCOB Ha COCTOSIHME TMPUPOOHOW U couuanbHOW cpefbl, OCO3HaHue
rnobanbHOro xapakrepa 3Koformyecknx npobrem, opueHTaums Ha NpMMeHeHe MaTemMaTUYeCKmX
3HaAHUN AN peleHns 3agad B 06nacTy okpyKatollen cpefbl, NiaHMpoBaHMeE NOCTYMNKOB M OLLEHKM
NX BO3MOXHbIX MOCNEACTBUN ANSA OKpYXatoLlen cpeapl;

8) LeHHOCTN Hay4YHOro NO3HaHUA:

ChopMMpPOBAHHOCTb MUPOBO33PEHNSA, COOTBETCTBYHOLLLEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKku 1 OBOLLLECTBEHHOW NPAKTUKN, NOHMMAHNE MaTeEMaTUYECKON HayKn Kak cpepbl YeNOBEYECKOM
AEeATenbHOCTU, 3TanoB €€ pasBUTUA W 3HAYMMOCTW ONS pa3BUTUS LMBUNM3aUMW, OBRadeHune
A3bIKOM MaTeEMaTUKN N MaTeMaTUYeCKOM KyIibTYpOW Kak CpeACcTBOM MO3HAHUA MUpa, rOTOBHOCTb
OCYLLIECTBMATb NPOEKTHYIO U UCCIeAoBaTeNbCKY0 AeATeNbHOCTb MHANBUAYANLHO U B rpynne.



METAMNPEOMETHbDBIE PE3YJIbTATbI

NMo3HaBaTenbHble yHUBeEpcaribHble y4eOHble AeNCcTBUs

Ba3oBble nornyeckue AeUCTBUA:

BbIABNATb M XapaKTepu3oBaTb CYLECTBEHHble MPU3HaKM MaTeMaTuyeckux OObekToB,
NMOHATUN, OTHOLLEHUI MeXAY NOHATUAMU, POPMYNMpoBaTh OnpeaesieHNsa NOHATUN, yCTaHaBNuBaTb
CYLLIECTBEHHbIN NPU3HaK Krnaccudukaumm, ocHoBaHMA nst 0600LWeHna U CpaBHEHUS, KpUTEpum
NpOBOAMMOrO aHanu3a;

BOCMpUHMMaTb, OopMynupoBatb W npeobpasoBbiBaTb CYXAEHUN: YyTBEPAUTENbHbIE U
oTpuuaTenbHble, eAMHUYHbIE, YacTHble N ObLLMe, YCITOBHbIE;

BbISIBMSATb MaTeMaTU4eckne 3aKOHOMEPHOCTU, B3aMMOCBA3N U MPOTMBOpPeYMs B (pakTtax,
AaHHbIX, HABNIAEHMAX N YTBEPXKAEHUAX, Npeanaratb KpuTepun 4ns BbiABNEHUS 3aKOHOMEPHOCTEN
N NPOTUBOPEYNN;

AenaTtb BbIBOAbl C WUCMNOSIb30BaHMEM 3aKOHOB FOMMKW, OeOYKTUBHBIX WM WMHOYKTUBHbIX
YMO3aKM4YeHNN, YMO3aKNiYeHUN No aHanorum;

NPOBOANTbL CaAMOCTOATENBHO JoKa3aTenbCTBa MaTeMaTUYECKNX YTBEPXKAEHUN (NpsMble U OT
NPOTUBHOIO), BbICTPaMBaTb apryMeHTaLmo, NpMBOANTbL NPUMEpPbI U KOHTPRpUMeEpPbl, 0BOCHOBbLIBaTL
cOBCTBEHHbIE CYXOEHUSA N BbIBOAbI;

BblGupaTb cnocob pelleHus y4ebHon 3agaun (CpaBHMBATb HECKOMBbKO BApUAHTOB peLleHus,
BblbMpaTb Hanbonee NOAXOAALNA C YY4ETOM CaMOCTOATENbHO BblAENEHHbIX KpUTEPUEB).

Bba3oBble uccrniegoBaTesibCKue AeNCTBUA:

Mcnonb30BaTb BOMPOCHI Kak uccnegoBaTtenbCKMi MHCTPYMEHT MO3HaHWs, (hopMynupoBaTtb
BOMPOCHI, uUKCUpyowmne npoTusopeydne, npobnemMmy, ycTtaHaBnMBaTb WCKOMOE W [OaHHoe,
dhopmmpoBaTh rMNoTesy, apryMeHTMpoBaTb CBOK NO3ULUNIO, MHEHUE;

NpPoOBOAUTb  CaMOCTOSATENIbHO  CMMAHWPOBAHHbLIA  9KCMNEPUMEHT,  UCcrnegoBaHuMe Mo
YCTaAHOBMEHNIO OCOBEHHOCTEN MaTemMaTU4ecKoro oObeKkTa, SABMEHWs, npouecca, BbIABMEHUIO
3aBMCUMOCTEN Mexay obbekTamu, SsIBAEeHNaMU, npoLeccamu;

CaMOCTOATENBHO hopmynnpoBaTb 0606LLeHNsT U BbIBOAbI MO pe3ynbTaTamMm NpOBEAEHHOrO
HabngeHus, nccnefoBaHus, oueHMBaTb JOCTOBEPHOCTb MOSYyYEHHbIX pe3yrbTaToB, BbIBOLOB U
obobLeHunn;

NPOrHO3MpoBaTb BO3MOXHOE pa3BuTME MpoLecca, a Takke BblABUraTb NPeAnosioXeHUs O ero
pas3BMUTUM B HOBbIX YCITOBUSX.

Pa6ota ¢ nucpopmaumen:

BbIABNATE AeuunTbl MHpOopMaunn, AaHHbIX, HEO6XoOUMbIX AN OTBeTa Ha BONPOC U ANS
pelleHns 3agayu;

BblOMpaTb  MHOpMaUUIO U3  UCTOYHWKOB  Pa3fiMyHbiX  TUMOB,  aHanM3MpoBaThb,
cucTtematmanposaTb W UMHTEPNPeTUpoBaTb  WMHMOPMaUMIO  pasfnyHbiX BMAOB W opMm
npeacraBneHus;

CTPYKTYpMpOBaTb MHOpMaLMo, NPeacTaBnsaTb €€ B pasfnnyHbIX bopmax, UnncTpnupoBaTtb
rpaconyecku;

oLeHMBaTb HaEXHOCTb MHOPMaLMM NO CaMOCTOATENBHO COOPMYNMPOBAHHBIM KPUTEPUSIM.

KoMmmyHUKaTUBHbIE YHUBeEpCcaribHble y4eOHble AeNCTBUA

O6weHue:

BOCNpMHMMAaTbL U (POopMynNUpoBaTb CYXOEHUST B COOTBETCTBUM C YCMOBUSMU U LEeNaMu
00LLeHns, SICHO, TOYHO, IPAMOTHO Bblpa)kaTb CBOK TOYKY 3PEHMUS B YCTHBIX U MUCbMEHHbIX TEKCTAX,
AaBaTb MNOSICHEHUS NO XOA4Y pPeLLeHnst 3a4a4n, KOMMEHTUPOBATL MOSyYEHHbIN pe3ynbTar;

B xoge obOcyxaeHus 3agjaBaTb BOMPOCHI MO CywlecTBy obcyxgaemon Tembl, npobrembl,
pewlaemMon 3afayu, BbiCKasblBaTb MAEWN, HAUENEHHble Ha MOWUCK PELLEHUs, COMOCTaBNATb CBOMU
CYXOEHUSA C CYyXOEeHUAMM APYrnx y4acTHUKOB Auanora, obHapyxuBaTb pasnuyMe u CXo4CTBO
Nno3nunKn, B KOPPEKTHOU hopMme hopmMynupoBaThb pasHornacus, CBON BO3paXkeHus;



npeacTaBnaTb pes3ynbTaTbl PeELeHUst 3afaudv, 3KCNepuvMeHTa, UCCrnenoBaHWusi, NpPOoekTa,
CaMOCTOSITENBHO BbIOMPaTh (hopMaT BbICTYMNNEHNsI C Y4ETOM 3afady Npe3eHTauum n ocobeHHocTen
ayantTopun.

PerynaTuBHble yHuBepcanbHble y4eOHble AeCTBUSA

CamoopraHusauus:

COCTaBNATb MnaH, anropuTtM pelleHns 3agadn, BblibupaTb cnocob pelleHust ¢ y4ETOM
UMEIOLLINXCA PECYPCOB M COOCTBEHHbLIX BO3MOXHOCTEW, apryMeHTUpoBaTb W KOPPEKTUpOoBaTb
BapuaHTbl peLleHnn ¢ y4ETOM HOBOM MHpopMaLmN.

CaMOKOHTpPONb, 3MOLMOHANbHbIN UHTENNEKT:

BflageTb HaBblkamMu NO3HaBaTENbHOM pedriekCn Kak OCO3HaHUS CoBepLUaeMbIX AEUCTBUN U
MbICNIUTENbBHbLIX NPOLLECCOB, NX pe3ynbTaToB, BNageTb cnocob6amm camonpoBeEPKN, CAMOKOHTPOMSA
npouecca 1 pesynbTaTa peLleHns MaTtemaTuyYeckon 3ajayu;

npeaBuaeTb TPYAHOCTU, KOTOPbIE MOrYT BO3HUKHYTb MpU PeLleHun 3agadn, BHOCUTb
KOPPEKTUBbI B AEATENbHOCTb HA OCHOBE HOBbIX OBCTOATENbCTB, AAHHbIX, HAaWOEHHbIX OLUMOOK,
BbISIBMIEHHbIX TPYAHOCTEN;

oLeHMBaTb COOTBETCTBME pesyrnbTaTta Lenn 1 ycnoBusM, OO6bsACHATL MPUYMHBLI JOCTUKEHUS
UM HEOOCTWXKEHUs pe3ynbTaToB [OEeATENbHOCTW, HaxoauTb OWwWuOKy, [AgaBaTb  OUEHKY
NPUOBPETEHHOMY OMbITY.

CoBMecTHas OesTeribHOCTb:

NOHMMaTb U WUCMOMb30BaTb NpPeuMyLlecTBa KOMaHOHOW W WMHAMBMAYanbHOW paboTbl npu
peweHnn y4yebHbIX 3agadvy, nNpPUHUMATb LEeflb COBMECTHOW [LOeATEeNbHOCTW, MiaHnpoBaThb
opraHuMsaumio COBMECTHOM paboThbl, pacnpefensatb Buabl paboT, AoroBapuBaTbCs, oOCyxaaTb
npouecc u pesynbTaT paboTbl, 0606LaTb MHEHMUSI HECKONBKUX NoAeN;

y4yacTBoBaTb B rpynnoBbiXx ¢opmax paboTbl (0bcyxaeHusi, OOMeH MHEHUN, «MO3roBble
LUTYPMbI» U MHbIE), BbINOSTHATL CBOK YacTb paboTbl 1 KOOPAMHMPOBATL CBOU AENCTBUS C OPYTMMMU
YfeHaMn KoMaHAbl, OLEHMBATb KayeCcTBO CBOEro BKMaga B OOWMA MPOAYKT MO KpUTepusm,
chopMynNMpOBaHHbLIM y4aCTHUKaMV B3aUMOLAENCTBUS.

NMPEOMETHDBIE PE3YIIbTATbI

K koHuy 10 knacca oby4aroLmincs HayumTcs:

cB060OOHO onepupoBaTb MNOHATUAMU: rpacdd, NNOCKMK rpady, CBA3HbBIM rpady, NyTb B rpade,
uenb, UMK, AepeBo, CTENEHb BEPLUNHBI, AEPEBO Cy4anHOro 3KCNepUMEHTa;

cBOOOHO onepupoBaTb MOHATUSIMU: CryYanHbIA AKCNEPUMEHT (OMbIT), Criy4anHoe cobbiTue,
anemMeHTapHoe crny4darHoe cobbiTe (3nemMeHTapHbIi MCXO0L) Cry4YanHOro onbiTa, HaxoauTb
BEPOSATHOCTM COObITUI B OMNbITax C PABHOBO3MOXXHbIMU 3fIEMEHTaPHbIMU COObLITUSMN;

HaxoOuTb U (POpPMYNMpPOBaTb COOLITUA: nepeceyeHne, obbeauHEHNEe OaHHbIX COObITUN,
cobbITne, MNPOTUBOMOSIOXKHOE [aHHOMY, MCMONb30BaThb AuMarpamMbl JOuWnepa, KOOpAWHATHYHO
npaAMy0 ONA  peweHus 3agad, Mnonb3oBaTbCA (POPMYSION  CIOXEHUS BepoATHOCTEN [AOns
BEPOSATHOCTEN OBYX U TPEX CIy4arHbIX COObITUIA;

onepvpoBaTb  MOHATUSIMU.  YCMNOBHAA  BEPOSATHOCTb, YMHOXEHWEe  BEepOSTHOCTEWN,
He3aBUCKMbIE CODbLITUS, AEepPEeBO CIy4amHOro 3KCNnepuMeHTa, HaxoguTb BEPOSITHOCTU COObLITUM C
NMOMOLLbIO MpaBuIia YMHOXEHWUd, AepeBa CriydarHOro orbiTa, MUCMNonb3oBaTb (OpPMYyy MOJTHOM
BEposATHOCTU, popMyny bareca npu pelweHun 3agad, onpeaensTb He3aBUCUMOCTb COBLITUI MO
doopmyrie 1 No opraHn3aLmm Criy4amHoOro aKCnepuMeHTa;

NPUMEHATb U3YYEeHHble KOMOWHATOpHble OpMyrnbl ANA MNEepeyvYUcrneHnss 3NeMeHTOoB
MHOXECTB, 3fIEMEHTapHbIX COObITUIA Cy4anHOro onbiTa, peLleHnst 3aaay No TEOpUM BEPOSATHOCTEN;

cBo60aHO onepupoBaTb MOHATUAMMK: BUHAPHBLIN CriyvYarHbIA ONbIT (UCMbITAHME), YCNex u
Heygaya, He3aBUCHMbIE UCMbITAaHUS, CepPUsa UCNbITaHWUIA, HAXOAUTb BEPOSATHOCTM COBLITUIA: B Cepun
UCNbITaHUA [0 NepBOro ycnexa, B cepun ucnbiTaHun bBepHynnu, B onbiTe, CBSA3aHHOM CO
crny4ariHbiM BbIGOPOM M3 KOHEYHOW COBOKYMHOCTY;
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cBOOOAHO ONEepUpoBaThb MOHATUAMU: CryvyanHasa BeNn4YMHa, pacnpegeneHme BeposiTHOCTEMN,
anarpamma pacnpegeneHus, buHapHasa cnyyamHasa BenuuvHa, reomeTpuyeckoe, BUHOMUanbLHoe
pacnpegerneHue;

onepupoBaTtb MOHATUAMW: COBMECTHOE pacnpefeneHve [AOBYX CIlydYalHbIX BENUYUH,
ncnonb3oBaTtb Tabnmuy COBMECTHOMO pacnpeaeneHnst AByX CryvyarHbIX BEMUYUH NS BblAeneHus
pacnpeneneHns Kaxxgon BenuymHbl, onpegeneHnsa He3aBUCMMOCTU CryYarHbIX BESTUYNH;

cBOOOAHO ONepupoBaTb MOHATUEM MaTEMaTUYECKOrO OXMAAHWUS CryvyarlHOW BENUYMHbI
(pacnpepenenns), NpMMEHSATb CBOMCTBA MaTeMaTU4ecKoro OXWAaHus MNpyu pelleHun 3ajad,
BbIYNCNATbL MaTeMaTM4eCcKoe oXxXnagaHne GUHOMMANbLHOTO N FreOMEeTPUYECKOro pacnpeneneHui;

cBOOOAHO onepupoBaTb MOHATUSMU: OMCNEPCUs, CTaHOAPTHOE OTKIOHEeHWe Cry4anHOou
BENIMYUHLI, MPUMEHSTb CBOWCTBA AUCMEPCUN CryHaMHOW BENUYUHLI (pacnpeneneHus) npu
pelweHnn 3ada4, BbIYUCIATbL OUCMEPCU0 U CTaHOAPTHOE OTKIMOHEHWE reoMeTpuUdecKoro wu
OMHOMMWanNbHOro pacnpeneneHni.

K koHUy 11 knacca oby4aromncs HayumTcs:

BblUMCIATL  BbIOOPOYHbIE  XapaKTEPUCTUMKM MO  [OaHHOW BblGOpke U OLEeHMBaTb
XapaKTePUCTUKM FeHeparnbHOM COBOKYMHOCTU [aHHbIX MO BbIOOPOYHLIM  XapakTepUCTUKaM.
OueHnBaTb BEPOSITHOCTM COOLITUA M NPOBEPSiTb NPOCTENMLLME CTaTUCTUYECKME [MNOTESb,
NoMnb3ysiCb M3Yy4YEHHbIMU pacnpeneneHnsIMu;

NPUMBOAMTL MPUMEpPbI 3adad, NPUBOASALLIMX K MOKasaTeNbHOMY pacnpederieHvto, 3agaud,
NPUBOASALLMX K HOpMarnbHOMY pacnpegeneHuto. OnepupoBaTtb NOHATUAMM: OYHKLMS MIOTHOCTU
BEPOSITHOCTM NOKasaTenbHOro pacnpeaenenusi, pyHKUMUS NNOTHOCTU BEPOSITHOCTM HOPMarbHOMo
pacnpeneneHusi, PyHKUUS NIIOTHOCTU M CBOMCTBA HOPMarnbHOIO pacnpeaeneHus;

onpegensaTb KO3 MPUUUEHT NMHEMHOW  Koppenauun, BblIGOPOYHBIN KO PUUNEHT
Koppensaumu.



TEMATUYECKOE NITAHUWPOBAHUE

10 KINTACC
Ne HauvmeHoBaHue pa3fenoB 1 TeM nporpaMmmebl Konu4yecTtBo 4acoB AneKTpPOHHLIe (LundpoBble)
n/n Bcero | KOHTpoOnbHbIe MpakTnyeckne obpa3oBaTtenbHble pecypcbl
paboTbl paboTbl
1 OneMeHTbl Teopumn rpados 3
2 Cny4ariHble onbITbl, CRy4ariHble cobbITUS 1 BEPOATHOCTMU 3
coObITU
3 Onepaunn Hag MHOXeCTBamMu U cobbITusIMU. CrnoxeHune n 5
YMHOXEHMNE BEPOATHOCTEN. YCNOBHas BEPOATHOCTb.
HesaBuncnmble cobbiTus
4 OnemeHTbl KOMOUHATOPWKN 4 1
5 Cepun nocnegoBaTtenbHbIX UCMbITaHUIA. cnbiTaHus 5
BepHynnun. CnyyanHbi BbIGOP M3 KOHEYHOW COBOKYMHOCTU
6 CniyyarHble BENWUYUHBI N pacnpeneneHms 14 1
OBLWEE KONMMYECTBO YACOB MO NPOIrPAMME 34 2 0
11 KINACC
Ne HaumeHoBaHue pa3aenoB U TeM nporpaMmmebl Konu4yecTtBo 4yacoB AneKTpoHHbIe (undpoBbIe)
n/n Bcero | KOHTpoOrbHbIe MpakTn4yeckune obpa3oBaTtenibHble pecypchl
paboTbl paboTbl
1 3akoH 6onbLunx Yncen 5
2 OnemeHTbl MaTeEMaTUYECKON CTAaTUCTUKK 6
3 HenpepbiBHbIE CryvalriHble BENMYNHDI 4
(pacnpeneneHus), nokasaTenbHOE U HOpMarnbHoe
pacnpegeneHus
4 Pacnpegenenue lNyaccoHa 2
5 CBsaA3b Mexay criyYanHbIMy BENMYMHaMu 6
6 O06o0LleHne n cuctemaTmsauus 3HaHUm 11 1
OBLEE KOJINYECTBO YACOB MO NPOIrPAMME 34 1 0




NOYPOYHOE MNIAHUPOBAHUE

10 KINTACC
Ne Tema ypoka KonunuectBo Oara ONeKTPOHHbIe uucppoBble
n/n YyacoB n3yyeHus obpa3oBartenbHble pecypchbl
Bcero K| n
o | p
H| a
T K
p| T
o | M
nj| v
b | e
H| C
bl | K
e 7]
p| e
a Y
6| a
o| 6
T o
bl | T
bl
1 "pach, cBs3HbLIN rpady, NpeacTaBneHme 3agaym ¢ NOMOoLLbLO rpada 1
2 CreneHb (BaneHTHOCTb) BepwuHbl. [yTb B rpade. Lienu n uuknbl 1
3 "padpbl Ha nnockocTw. [lepeBo criy4aHOro aKkcnepuMeHTa 1
4 Cny4yariHble aKCnepuMeEHTbI (OMbIThbl) U CyYarHble cobbITUS. 1
OnemeHTapHble cobbITus (Mcxoabl)
5 BeposiTHOCTb cnyyanHoro cobbiTnsa. BepoaTHOCTM coBbITUI B OnbITax ¢ 1
PaBHOBO3MOXHbIMW 3NEMEHTAPHbLIMU COOLITUMU
6 BepoAaTHOCTL crny4YanHoro cobbitnd. BepoaTHOCT coObITUI B ONbITax ¢ 1
pPaBHOBO3MOXHbIMW 3NIEMEHTAPHbLIMU COObLITUSIMU
7 lMepeceyveHne, 06beanNHEHNE MHOXECTB U COBbITUIA, 1
NPOTMBONONOXHbIE COBbITMA. POpMyna CNOXEHUS BEPOATHOCTEN
8 YcnoBHasa BEPOATHOCTb. YMHOXEHME BeposiTHocTen. Popmyna 1
YCNOBHOW BEPOSATHOCTU
9 YcnoBHada BEpOATHOCTb. YMHOXeHWEe BeposTHocTen. dopmyna 1
YCNOBHOW BEPOATHOCTH
10 dopmyna nofnHoM BEPOATHOCTHU 1
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11 dopmyna baneca. HesaBrncumble cobbiTus 1
12 KombnHaTtopHoe npaBunio ymHoxeHus. [lepectaHoBku 1 hbakTtopuran 1
13 Yuncno coyvetaHui. TpeyronbHuk MNackans 1
14 dopmyna 6uHoma HeloToHa 1
15 KoHTponbHaa pabota Ne1: "'padibl, BEPOSTHOCTM, MHOXECTBA, 1
KomburHaTopuka"
16 BrHapHbI cnyyanHbIn onbIT (MChbITaHWE), yCnex n Heyaada. 1
Hesasucumble ucnoitaHng. Cepusi He3aBUCUMbIX UCNIbITAHUIA [0
nepBoro ycnexa
17 Cepus He3aBMCUMbIX UCMbITAHWIA 40 NEPBOrO ycrnexa 1
18 Cepus He3aBUCUMMbIX UCMbITaHWU BepHynnu 1
19 Cny4vaviHbiin BbIGOP U3 KOHEYHOW COBOKYMHOCTU 1
20 MNpakTnyeckas paboTa C NCNONb30BaHNEM INEKTPOHHbIX Tabnuy 1
21 CniyyanHas BenuunHa. PacnpegeneHne BeposiTHocTen. Anarpamma 1
pacnpegenexHus
22 Onepaunn Hag cnyvyanHbiMn BenuunHamu. MNpumepsl pacnpegeneHuin. 1
BuHapHag criydariHas BesimdnHa
23 'eomeTpudeckoe pacnpegeneHne. buHommaneHoe pacnpegeneHune 1
24 MaTtemaTtunyeckoe oxumagaHue criydanHon BenuymHbl. CoBMecTHoe 1
pacnpegeneHve AByX CnyvanHbIX BENUYUH
25 HesaBucumble cnyvarHble BenuyHbl. CBOMCTBA MateMaTuyecKkoro 1
oxunganusa. MatemaTnyeckoe oxugaHme OMHapHOM Cry4YyanHon
BENINYUHBI
26 MaTtemaTtunyeckoe oxmaaHue reomeTpmuyeckoro 1 GBUHOMUansHoOro 1
pacnpeneneHumn
27 [ducnepcna n ctangapTHoOe OTKNOHEHWe 1
28 Auncnepcus GuHapHom cnyyanHon BennymHbl. CBOMCTBa AMcnepcum 1
29 MaTtemaTtunyeckoe oxugaHue Nnpov3BeaeHUs n gucnepceus CyMmbl 1
He3aBUCUMbIX CITy4anHbIX BENTMYUH
30 Oncnepcus BuHommanbHoro pacnpegenenus. Npaktuyeckasn pabota c 1
NCNONb30BaHMEM 3NEKTPOHHbIX Tabnuy
31 Aduncnepcus n ctaHgapTHOE OTKIIOHEHWE reoOMeTpUYeCcKoro 1
pacnpegenenus. . lNpaktnyeckasa pabota ¢ UCNOMb30BaHNEM
9NEKTPOHHbIX Tabnuy
32 O06o06LeHne n cuctemaTnsaumnsa aHaHum 1
33 KoHTponbHasga pabota Ne2: "McnbitaHna bepHynnn. CnyyanHble 1
BenWYuHbl 1 pacnpegenexHnga”
34 O06o06LeHne n cuctemaTnsaumnsa aHaHum 1
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| OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME
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11 KITACC
Ne | Tema ypoka Konu4yectBo Data AneKTpOoHHbIe UnpoBbIe
n/n YyacoB M3yyeHus | obpasoBarenbHble pecypcChbl
Bcero | K| N
o | P
H| a
T | K
p| T
o | M
n| u
b | e
H| C
bl | K
e | un
p| e
a | p
6| a
o| 6
T| O
bl | T
bl
1 HepaBeHcTBO Yebbiwesa. Teopema YebbiweBa. Teopema bepHynnu. 3akoH 1
BonbLnx Yynucen
2 HepaBeHcTBO Yebbiwesa. Teopema YebbiweBa. Teopema bepHynnu. 3akoH 1
SonbLKnx Yncen
3 HepaBeHcTBO Yebbiwesa. Teopema YebbiweBa. Teopema bepHynnu. 3akoH 1
SonbLinx Yncen
4 BbI60opoYHbI METOS UCCNefOBaHUN 1
5 MpakTnyeckasa paboTta C UICNONb30BaAHNEM ANEKTPOHHbIX Tabnuuy 1 1
6 "eHepanbHas COBOKYMHOCTb U Cny4varHas Bblbopka. 3HaKOMCTBO C 1
BbIGOPOYHbIMU XapakTepuctukamn. OueHka cpegHero n aucnepcum
reHeparnbHOM COBOKYMHOCTM C MOMOLLbK BbIGOPOYHbLIX XapakTePUCTUK
7 "eHepanbHas COBOKYMHOCTb M Cny4variHas Bblbopka. 3HaKOMCTBO C 1
BbIGOPOYHbIMU XapakTepuctukamm. OueHka cpegHero n aucnepcum
reHepasibHOM COBOKYMHOCTM C MOMOLLbKO BblIGOPOYHbIX XapakTepUCTUK
8 OueHnBaHne BepoATHOCTEN cOObITMI N0 BbIGOPKE 1
9 Cratuctudeckas runotesa. [MpoBepka NPOCTENLLNX MMNOTE3 C NOMOLLbIO 1
CBOWNCTB M3YYEHHbIX pacnpeaeneHumn
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10 Cratnctudeckad rmnortesa. [lpoBepka NpOCTENLLMX TMMOTES3 C MOMOLLbIO 1
CBOWCTB M3YYEeHHbIX pacnpegernieHnm

11 MpakTnyeckasa paboTta ¢ MICNONb30BAHNEM ANTEKTPOHHbIX Tabnuuy 1

12 Mpymepbl HENPEPbLIBHBIX CRyYanHbIX BENUYNH. OYHKLNSA NNOTHOCTU 1
BEPOSATHOCTH

13 PaBHoMmepHoe pacnpegeneHue. Npumepsbl 3agad, NpMBOAALLNX K 1
nokasaTtenbHOMY U K HOpManbHOMY pacnpegeneHnsam

14 | ®yHKUMS NANOTHOCTU BEPOSATHOCTM NOKa3aTeNbHOro pacnpegeneHns 1

15 DYHKUNA NNOTHOCTM BEPOATHOCTU HOPMAaribHOro pacnpegenenuns 1

16 lMocnepoBaTenbHOCTb OOMHOYHbBIX HE3ABUCKMMbIX COObITUN. [pumep 3agauu, 1
npmBoasLLen K pacnpegeneHuto MNyaccoHa

17 MpakTnyeckasa paboTta ¢ UICNONb30BaAHNEM ANEKTPOHHbIX Tabnu 1

18 KoBapunauus gByx criydanHbiX BenndmnH. KoaddunumneHT koppenayum 1

19 CoBMeCTHbIE HAbNAEHNA OBYX BENUYMH 1

20 BbI60p0oYHbIV K03 MUMEHT KOpPENaLMn 1

21 Paanuyune mexagy NMMHENHON CBSA3bH U NPUYNHHO-CNESCTBEHHOM CBA3bIO 1

22 | JluHeriHas perpeccus 1

23 lMpakTnyeckas paboTa C MCNONb30BaHMEM AITEKTPOHHbLIX Tabnmy 1

24 MpeacTtaBneHne gaHHbIX C NOMOLbIO Tabnvu 1 gnarpamm, onvcatenibHas 1
cTaTucTuka

25 | OnbITbl C paBHOBO3MOXHbIMW 3SIEMEHTAPHBIMN COBBLITUAMMU 1

26 BbluncneHne BeposaTHOCTEN COBbITUI C NPUMEHEHNEM DOPMYIT 1

27 BbluncneHne BepoATHOCTEN COOLITUIA C MPUMEHEHNEM TpaddUHECKNX 1
METOAOB: KOOpAMHAaTHasA npamas, Aepeso, guarpamma dunepa

28 | CnyyanHble BENUYMHLI U pacnpeneneHus 1

29 MaTtemaTtunyeckoe oxugaHue criydanHon BeNUYMHbI 1

30 MaTtemaTtunyeckoe oxugaHue criydanHom BeNUYMHbI 1

31 KoHTponbHas paboTta: "BeposaTHOCTb U cTaTUCTUKA" 1

32 BbluncneHne BepoAaTHOCTEN COOLITUI C MPUMEHEHNEM DOPMYST 1 1
rpapmnyecknx MeTogoB

33 BbluncneHune BepoaTHOCTEN COObITUI C NPUMEHEHNEM hOPMYIT 1 1
rpapuyeckmx MeTogoB

34 CnyyanHble BeENUYMHbI U pacnpegeneHus. Matematmnyeckoe oxuvgaHue 1
CIy4anHon Benn4nHbl

OBLEE KOJINYECTBO YACOB MO NPOIrPAMME 34
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NPOBEPAEMbIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHUA OCHOBHOW
OBPA30OBATENIbHOM NPOIrPAMMbI

10 KITACC
Kopn MpoBepsieMble npegMeTHbIE pe3yfibTaTbl OCBOEHMSA OCHOBHOM OoGpa3oBaTenbHOMN
npoBepsaemMoro | nporpaMmmbl cpegHero obero oopasoBaHus
pe3ynbTaTta
6 Teopnsa BEPOATHOCTEN U CTAaTUCTUKA
6.1 YunTtaTtb 1 CTponTb Tabnuubl M guarpamMmmbl
6.2 OnepupoBaTb MNOHATUMSAMU: cpegHee apudMeTnyeckoe, MeguaHa, Haubonbliee,
HauMeHblLee 3HaYeHne, pasMax MaccuBa YMCNoBbIX JaHHbIX
6.3 OnepupoBaTb MNOHATUAMMWU: CIyYaWHbIN JKCNEPUMEHT (OMbIT) U CcnyyYamHoe cobbITue,
anemMeHTapHoe cobbiTne (9NemMeHTapHbI WUCXO4) Cry4YamHOro OnbiTa; HaxoguTb
BEPOATHOCTU B OMbITaX C PaBHOBO3MOXHbIMW CryYalHbIMW COBBITUAMM, HaxoauTb W
CpaBHMBATb BEPOATHOCTM COObLITUIN B M3YYEHHbIX Cy4aNHbIX 9KCNEPUMEHTaX
6.4 HaxoanTtb un hopmynumpoBaTtb COObITUS: NepecevyeHne n obbeanHeHne gaHHbIX cobbITUI,
cobbITHe, NPOTUBOMNONOXHOE AaHHOMY CODbLITUIO; NONBb30BaTLCA AuarpaMmmamu dunepa u
dOopMyIon CNOXeHWs BEPOATHOCTEN Npu peLlleHnn 3agay
6.5 OnepupoBaTb MOHATUSIMU: YCINOBHasi BEPOSITHOCTb, HE3aBUCUMble CODObLITMS; HaxoauTb
BEPOATHOCTM C MOMOLLbIO MPaBuia YMHOXEHWs!, C MOMOLLbIO AepeBa Cy4YanHoro onblita
6.6 [MprMMeHATb KOMBUHATOPHOE NPAaBUII0 YMHOXEHUSA MPU peLleHnn 3aaay
6.7 OnepupoBaTb MOHATUSMMU: UCMbITAHWE, HE3aBUCUMbIE WUCMbITAHUS, CEepuUsl UCMbITAHWUNA,
ycnex u Heygada; Haxo4uTb BEPOSATHOCTM COObITUIA B CEPUM HE3ABUCUMMbIX UCTNbITAHUI 0
NnepBoro ycnexa, HaxoguTb BEPOSITHOCTM COBLITU B CEpUN UcnbiTaHnin bepHynnu
6.8 OnepupoBaTb MNOHATUAMW: CRydavHas BenuuuHa, pacnpegeneHve BepoSTHOCTEW,
anarpamMmma pacnpeneneHus
11 KINNACC
Kopn lNMpoBepsieMble NpeaMeTHbIe pe3ynbTaTbl OCBOEHUA OCHOBHOM Obpa3oBaTenbHOMN
npoBepAeMOro | nporpamMmmbl cpeaHero oéuero obpasoBsaHuaA
pe3ynbTaTta
5 Teopnsa BEPOATHOCTEN U CTAaTUCTUKA
5.1 CpaBHMBaTbL BEPOATHOCTM 3HAYEHWMWA CIy4YaMHOW BESTMYMHBINO pacnpeneneHnto unm c
NOMOLLbI0 AMarpaMmm
5.2 OnepupoBaTb MNOHATMEM MaTEMATUYECKOro OXMAAHWA, NMPUBOAUTbL NPUMEpPHLI TOro, Kak
npMMeHsieTCa  MaTemMaTuyeckoe  OXuaaHwe  CriydYamHOW  BEeNUYMHbI,  HaxogauTb
MaTeMaTUYeCKoe OXngaHme no AaHHOMY pacnpegeneHuto
5.3 MmeTb npeacraBneHune o 3akoHe 60NbLUMX YMCEN
5.4 MmeTb NpeacTaBneHne 0 HopManbHOM pacnpegeneHum




15

NMPOBEPAEMbBIE 3JIEMEHTbI COOEPXXAHUA
10 KIACC

Kop

MpoBepsieMbI aNeMEHT coaepXKaHus

6

Teopvm BepOFITHOCTeVI N CTaTUCTUKA

6.1

MpencTaBneHne AaHHbIX C NOMOLLbI Tabnuuy u anarpamm. CpeaHee apudmeTtuyeckoe, meamnaHa,
HambGonbllee N HaMMeHbLLee 3HaYeHUs, pa3max, ANCNepPCUst U CTaHAapPTHOE OTKITOHEHME YMCITOBbIX
HabopoB

6.2

CnyuvaiHble aKCnepuMeHTbl (OMbIThbl) U CAyYanHble COBbITUSA. OneMeHTapHble cobbiTus (MCxoapbl).
BepoaTHOCTb cnyyanHoro cobbiTnd. BrnmsocTb YacToTbiM BEPOATHOCTU COBbITUIA. CriyvaiHble OnbiThbl
C PaBHOBO3MOXHbIMW 3rieMeHTapHbiMM  cobbiTAMK. BeposiTHOCTM  cobblTA B OnbITaxc
PaBHOBO3MOXHbIMW 31EMEHTAPHbIMU COBbLITUAMM

6.3

Onepaunn Hag cobbITUAMK: nepeceveHmne, oobeanHeHne, NPOTUBOMOMOXKHbIE COObITUSA. [narpammbl
Aunepa. Popmyna CroXeHnss BEpOSTHOCTEN

6.4

YcnoBHasa BEpOSATHOCTb. YMHOXEHMNE BeposiTHOCTEN. [lepeBo criydanHoro akcnepumeHTta. dopmyna
NONHON BEPOATHOCTU. HesaBucnmble coObITUS

6.5

KombuHaTtopHoe npaBuno ymHOXeHusi. [lepectaHoBkm wu aktopuan. Ymcno coyeTaHunm.
TpeyronbHuk Mackans. Popmyna 6uHoma HeloTOHa

6.6

BuHapHbIn criyyanHbln onbIT (MCNblTaHWe), ycrnex U Heydaya. HesaBucumble mcnbitaHnsa. Cepust
He3aBUCUMbIX UCNbITaHMIW 0 nepBoro ycnexa. Cepusa He3aBUCUMbIX UCNbITaHUW BepHynnu

6.7

CnyvanHas BenuunHa. PacnpepeneHne BeposiTHocTen. [duarpamma pacnpegeneHus. pumepsi
pacnpegeneHui, B TOM Y1cre reomeTpnyeckoen brHoMmmanbHoe

11 KNNACC

Kop

MpoBepsieMbi aNeMEHT coaepXKaHUs

5

Teopunsa BEPOATHOCTEN M CTAaTUCTUKA

5.1

UuncnoBble XapakKTePUCTUKM CIyYalHbIX BENMYMH: MaTemMaTuyeckoe OXxuaaHuve, AUCnepcus u
CTaHOapTHOEe OTKIOHeHue. NpuMepbl NPUMEHEHUS MaTEMaTUYECKOrO OXMUAAHUS, B TOM 4uiChne B
3agavax U3 nNoBCeAHEBHOM XN3HN. MaTeMmaTnyeckoe oxmngaHne GUHapHoOM criy4arHOW BENTMYUHBI.
MaTtemaTtnyeckoe oxuaaHue CyMMbl CriydyalHbiX BenuvyuH. Matematunyeckoe oxugaHue wu
aucnepcusa reoMmeTpnuyeckoro n GBUHOMManbLHOro pacnpegeneHnin

5.2

3akoH GonbluMX 4YMcen U ero pofnb B Hayke, npupode u obwectBe. BbiOOpOYHbIN MeTOoq
ncenegoBaHum

5.3

MpvMepbl HemnpepbIBHbIX CryYalHbiX BeNW4YMH. [MOHATUE O NNOTHOCTM pacrnpenenenns. 3agayu,
npusBoasLiMe K HopManbHOMy pacnpegeneHuto. MoHATMe 0 HopmanbHOM pacnpeaeneHnm
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NMPOBEPAEMbIE HA EI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOUW OBPA3OBATEJIbHOU NPOIrPAMMbI CPEAHEIO OBLLEN O OBPA30OBAHUA

MpoBepsiemble Tpe6oOBaHUs K NpeaMeTHbIM pe3yfibTaTaM OCBOEHUSA OCHOBHOM
obGpa3oBaTenbHOW NporpaMmMbl cpegHero oéwero oopasoBaHus

BrnageHne wmeTogamMu [OokasaTenbCTB, anropuTMamMu pelleHus 3ajad; yMeHue
dopMynupoBaTb M ONepupoBaTb MOHATUSAMWU: OMpedeneHne, akcuoma, Teopema,
cneacTeve, CBOWCTBO, MpPU3HaK, AOKa3aTenbCTBO, PaBHOCUITbHbIE (OPMYITMPOBKMY,;
NPUMEHSATb UX; YMeHMe hopmMynmpoBaTb 06paTHOE 1 NPOTUBOMNONOXHOE YTBEPXKAEHME,
npuBOAUTL NPUMEpPbl W  KOHTPNpPUMMEpbl, WUCMOMb30BaTb MeTO4 MaTemMaTU4ecKon
WHOYKUMW; NPOBOANTL [oKa3aTeflbHble pacCyXOeHUs nNpu pelleHun 3agad, oueHuBaTb
NOrMYECKY0  MPaBWUMbHOCTb  PacCCYXXOEHUN; yMeHWe onepupoBaTb  MNOHATUSMMU:
MHOX€ECTBO, MOAMHOXECTBO, Onepaumm HaL MHOXecTBaMu; yMEHUE WCMNoSb30BaTb
TEOPETMKO-MHOXECTBEHHLIN annapat Ansa onncaHnsa peanbHbIX MPOLLECCOB U ABMEHUN U
npv peleHnn 3agay, B TOM Ymcne n3 Apyrux y4ebHblx NpeamMeToB; yMEHME OnepupoBaThb
NOHATMAMM: rpady, CBA3HLIN rpady, AepEBO, LKKIT, rpad Ha NSIOCKOCTU; yMEHUe 3afaBaTtb
N onucbiBaTb rpadbl pasnuyHbiMKM crocobamu; mcnonb3oBaTb rpadbl NPy peLeHnn
3agad

YMeHue onepupoBaTb MOHATUSIMU: HAaTypanbHOE YMCIO, Lerioe YNCIOo, CTeNeHb C LenbiM
nokasartenem, KOpeHb HaTyparbHON CTEMEHW, CTEMNEHb C pauMoHarnbHbIM NOKa3aTenem,
CcTeneHb C 4eCTBUTENBbHLIM NokasaTenem, norapudm ymcna, CUHYC, KOCUHYC U TaHreHC
NPOM3BONIBHOIO YMCria, OCTAaTOK NO MOAYS0, paunoHanbHOE YUCNO, MppaunoHanbHoOe
4YUCNO, MHOXECTBA HaTypanbHbIX, LEenblX, paunoHanbHbIX, AEACTBUTENbHbLIX 4uUcen,
YMEHME WCNONb30oBaTb MPU3HAKM OEeNUMOCTM, HauMMeHbLMn obwun aenutens u
HanmeHbLUee obLiee KpaTHoe, anroputMm EBknvaa npw pelweHun 3agay; 3HakOMCTBO C
pPasnMYHbIMN NO3ULMOHHBIMU CUCTEMAMWN CYUCTIEHUS; YMEHMWE BbIMNOSMHATL BblYUCIEHNE
3Ha4YeHUn 1 npeobpasoBaHUs BbIPAXKEHUN CO CTEneHaMW W forapugmamu,
npeobpasoBaHna  APOOHO-pauMOHanbHbIX  BbIPaXEHWN;  yMeHue  onepupoBaTtb
MOHATUAMW: NOCHefoBaTeNbHOCTb, apudMeTMyecKkas Mporpeccus, reomeTpuyeckas
nporpeccusi, 6eckoHe4HOo ybbiBaloLLas reoMeTpuyeckas Nporpeccus; ymeHue 3agasatb
nocrneaoBaTenbHOCTU, B TOM 4YUCAE C MOMOLLBI PEKYPPEHTHbIX QOPMYI; YMeHue
onepvpoBaTb MOHATUAMU: KOMMSIEKCHOE YMUCNO, COMPSPKEHHbIE KOMMMEKCHblE 4ucna,
MO4yfb M apryMeHT KOMMMEKCHOro uucrna, dopma 3anvcu KOMMMEKCHbIX Yucen
(reomeTpuyeckasi, TpuroHomeTpuyeckass W anrebpavyeckas); ymeTb MPOM3BOAMTb
apugpmMeTMyeckme OencTBUS C  KOMMMEKCHbIMW - Yncramu; MNpuBOAUTE  NPUMEpHI
NCMNOSIb30BaHUS KOMIMMEKCHbIX YNCEN; ONepupoBaTth MOHATUAMWU: MaTpuua 2x2 n 3x3,
onpegenuTens MaTpuLbl, reOMEeTPUYECKUIA CMbICI onpegenntens

YMeHne onepunpoBaTh NOHATUSIMA: paunoHasbHble, MppaunoHanbHble, nokasaTenbHbIe,
CcTerneHHble, norapupmMmyeckme, TPUroHOMETPUYECKME YpaBHEHNA U HepaBEeHCTBa, UX
CUCTEMbI; YMeHWe  onepupoBaTb  MOHATUAMW:  TOXOECTBO,  TOXOECTBEHHOEe
npeobpasoBaHne, ypaBHEHWE, HEPaABEHCTBO, CUCTEMA YPaBHEHWA W HEPABEHCTB,
PaBHOCUITbHOCTbL YpPaBHEHWUW, HEPABEHCTB M CUCTEM; YMEHWE peluaTb YpaBHEHMS,
HepaBeHCTBA M CUCTEMbl C MOMOLLLI0 PasfUYHbIX MPUEMOB; pellaTb YypaBHEHUS,
HepaBEeHCTBA W CUCTEMbI C MapamMeTpoM; NMPUMEHATb YPaBHEHWUS, HepaBEHCTBA, UX
CUCTEMbI 1151 pEeLUeHNsa MaTemMaTUYEeCKNX 3a4ad 1 3agay U3 pasnuyHbix obnacrtemn Hayku
N pearibHON KU3HU

Kop
npoBepsAemMoro
TpeboBaHuA

1
2
3
4

YMeHne onepupoBaTb MOHATUAMU: (OYHKUNA, YETHOCTb (PYHKUUKW, NEepUOaUYHOCTb
OYHKUMN, OrpaHUYEHHOCTb (PYHKLMM, MOHOTOHHOCTb (OYHKLUWUW, IKCTPEMYM (PYHKLMK,
Hanbonbllee M HaMMeHbllee 3Ha4vyeHUs MYHKUMW Ha MNPOMEXYTKe, HenpepbiBHas
dYyHKUMS, acuMnToThbl rpaduka yHKUUKW, nepBas U BTOpas Npou3BodHas OyHKLMMK,
reoMeTpuyecknuin n pmusanyecknin CMbIC NPON3BOAHON, NnepBoobpasHasd, onpenenéxHHbIN
WHTerpan; yMeHue HaxoauTb acuMnToTbl rpaduka (YHKUUKW, YMEHWEe BbIYMCASATb
NPOV3BOAHbIE CYMMbI, NPON3BEAEHUSA, YACTHOrO U KOMMO3NLNN (DYHKUWUA, HaxoauTb
ypaBHeHVe KacaTenbHOW K rpaduky @YHKUUW; YMeHMe HaxoauTb Mpou3BOAHbIE
aNeMeHTapHbIX (PYHKUUIW; YMEHUEe WCMOob30BaTb MPOM3BOOHYHO ANs UCCredoBaHust
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YHKLMIA, HAXOANTb HANBOIbLUNE N HAMMEHbLUMNE 3HAYEHNA OYHKLMIA; CTPOUTL rpadomku
MHOMOYSIEHOB C MCMONb30BaHWEM annapata mMaTemMaTU4eckoro aHanusa; NpUMeHsATb
NPOU3BOAHYIO AN HAXOXOEHUS Haunyywero peweHua B NpUKNagHbIX, B TOM 4yucne
coumarnbHO-9KOHOMUYECKMX U (PU3MYecKnx 3agadax; HaxoauTb nnowagn n obbEMbI
duryp ¢ NOMOLLbIO MHTerpana; NpUBOAUTbL NPUMEPbI MaTeMaTUYEeCKOro MOAENMpPOBaHUS
C NoMoLLb0 AnddpepeHumnanbHbIX ypaBHEHNI

YMeHue onepupoBaTb NOHATUAMU: rpadmnk yHKUMM, obpaTHas OyHKUUSA, KOMNO3ULMS
OYHKUMKW, NMHENHas QyHKUMA, KBagpaTudHas QYHKUMA, pauuoHanbHaa yHKUmMS,
cTeneHHas PYHKLUMS, TPUroHOMETpUYEckme yHKLMK, obpaTHblE TPUIOHOMETPUYECKME
dyHKLMM, NoKasaTenbHas M norapumudeckas yHKUUK, yMEHUe CTPOUTb rpaduku
N3y4YeHHbIX OYHKUMIA, BbINONHATL NpeobpasoBaHust rpadpnkoB pyHKLUNIA, MCMONb30BaThb
rpachukm Onsg mM3y4yeHust NPOLLECCOB M 3aBUCMMOCTEN, MPWU pPELLEHUN 3adadv u3 Opyrmx
y4ebHbIX NPegMeTOoB 1 3a4aud U3 pearnbHOW XXMU3HW; BbipaXkaTb hOpMyniaMm 3aBUCMMOCTH
MeXxay BenMYuMHaMu; MCMoMb30oBaTb CBOWCTBA W rpadouku QOyHKUMW A9 pelleHus
YPaBHEHWI, HEPABEHCTB M 3adady C napameTpamMu; n3obpaxaTb Ha KOOpAMHATHOM
NSIOCKOCTU MHOXECTBA PeLleHNn ypaBHEHUIN, HEPABEHCTB N NX CUCTEM

YMeHue peluaTb TEKCTOBbIE 3a[a4M pasHbiX TUMOB (B TOM YMCIe Ha NPOLEHTLI, 40NN U
4yacTu, Ha ABWXKeHWe, paboTy, CTOMMOCTb TOBAPOB M YCIyr, Hanoru, 3agayn n3 obnactu
ynpaBrneHnss fnUYHbIMU U CeMeNHbIMU  (PUMHaHCaMK); COCTaBMnATb  BblpaXeHus,
ypaBHEHUS, HepaBEHCTBA M UX CUCTEMbI MO YCIOBUIO 3a4a4u, UccrnegoBaTh NomyyYeHHoe
pelleHne U oLeHMBaTb NpaBaoonoAoBOHOCTbL pPes3ynbTaToB; YMEHUME MOAENVMpPoBaTb
peanbHble CUTyauuMn Ha $3blke MaTeMaTWKW; COCTaBMSATb BbIPAXEHUS, YpaBHEHMS,
HepaBeHCTBa U MX CUCTEeMbI MO YCMOBMIO 3a4a4u, UccneaoBaTh NOCTPOEHHbIE MOAENM C
Mcrnonb3oBaHMEM annapaTa anrebpbl, UHTEPNPETMPOBATbL NOMYYEHHbIN pesynbTaTt

YMeHue onepupoBaTb NOHATUSMU: cpeaHee apudmeTmdeckoe, meanaHa, Hambonbluee
N HaMMeHbluee 3HayeHus, pa3Max, AMCNepCcus, CTaHAapTHOE OTKNOHEHME YMCIOBOro
Habopa; ymeHue wu3Bnekatb, UHTEPNPETMpPOBaTb WHAOPMaLMIO, NPeacTaBreHHY B
Tabnuuax, Ha gnarpammax, rpadukax, oTpaxaroLLyro CBOMCTBA pearbHbIX MPOLLECCOB U
ABNEHWW; NPeAcTaBnaTb MHPOPMaLMIO C NOMOLLBIO Tabnuy n guarpamm; nccrnenosaTtb
CTaTUCTUYECKME [aHHble, B TOM 4YUCre C MpPUMEHEeHWeM rpadmnyeckmx MeToOoB U
AMEKTPOHHbIX CPEeACTB; rpaduyeckn wuccnenoBatb COBMECTHble HabnwaeHua c
NOMOLLIbIO AnarpaMmm paccemBaHna N IMHENHON perpeccunm

YMeHue onepupoBaTb MNOHATUMAMM: CIyYalHbld  OMbIT W ChnyvariHoe cobbiTue,
BEPOATHOCTb  Cry4yanMHOro  cobbITUS;  yMEHME  BbIYUCAATb  BEPOATHOCTb C
NCNonb30oBaHNEM rpaduyecknx MeToaoB; MPUMEHATb OPMYINbl  CIIOXKEHUS WU
YMHOXEHUS BEPOATHOCTEN, popmyrny MONHOW BeposaTHOCTW, dopmyny bepHynnw,
KOMBUHATOpPHbIE haKTbl U POPMYNbl; OLEHMBATb BEPOATHOCTU pearibHbiX COBbITUN;
yMEHMEe onepupoBaTb  MOHATUAMMW:  CNyYanHas  BeNMYMHA,  pacnpeneneHue
BEPOATHOCTEN, MaTemaTudecKkoe oxuaaHue, Oucrnepcua u ctaHOapTHOE OTKIMOHeHue
CNyyYyanHOW BerMYUHbI, QYHKUUKM pacnpegeneHus UM MnoTHOCTU  pPaBHOMEPHOrO,
nokasaTenbHOro U HOPMarnbHOro pacnpefeneHvii; yMeHue Ucnonb3oBaTb CBOWCTBA
N3y4YeHHbIX pacnpegeneHnn ans pelleHust 3agad; 3HakOMCTBO C MOHSATMSIMU: 3aKOH
GonbLlIMX Yncen, MeToabl BbIBOPOYHbIX MCCrefoBaHWUIA; YMEHME MPUBOAUTL NPUMEpDI
NposiBreHns 3akoHa 60MbLLMX YMcen B NPUPOOHLIX 1 OBLLLECTBEHHbIX SIBIIEHUSAX; YMEHUE
onepupoBaTb MNOHATUAMW: COYEeTaHWe, NepecTaHOBKA, YMCIO COYeTaHuh, YUCHO
nepecTtaHoBoK; OGWHOM HbIOTOHA; yMeHMe npUMEeHATb KOMOMHaTOpHble akTbl W
paccyaeHuss Ons peleHna 3ajad; oueHMBaTb BEPOATHOCTU pearibHbliX COObITUN;
COCTaBNATb BEPOATHOCTHYH MOAENb M MHTEPNPETUPOBATL NOSTYYEHHbIN pesynbTaT

YMeHue onepupoBaTb MOHATUSAMU: TOYKa, NpsiMas, NOCKOCTb, MPOCTPAHCTBO, OTPE3OK,
nyd, BenuuuMHa yrna, TnnocKUA Yyromn, [ABYrpaHHbIA Yromn, TPEeXrpaHHbIn  yror,
cKpelwmBaroLwmecs npsmble, napannenbHOCTb W NepneHANKYNSApHOCTb MNPSAMbIX U
NMOCKOCTEWN, Yron Mexay npAMbIMA, Yron Mexay MpsAMOn U MIOCKOCTbIO, Yron mMexay
NOCKOCTAMW, PaACCTOAAHME OT TOYKM OO0 MIOCKOCTW, PacCTOsiHUE MexXay MpAMbIMU,
paccTosiHne Mexay [MIOCKOCTAMM; YMEHWE WCMonb3oBaTb MNpyU  peleHuu 3agad
n3y4YeHHble haKTbl U TEOPEMbI NNAHUMETPUUN; YMEHWE OLeHMBaTb pasMepbl 06bEKTOB
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OKpyXaruwlero Mmmpa; CTpontb MateMmatTunveckne moaenn C noMoLlbio reoMmeTpmny4eckmnx
NOHATUM N BESTUYWH, pewaTtb CBA3aHHbIE C HUMU NpaKTU4eCKne 3agadn

10

YMeHue onepupoBaTb NOHATUSIMU: Nnowanb urypbl, 06bEM Urypbl, MHOrorpaHHUK,
npaBUNbHbIN MHOFOrPaHHUK, CeYEHME MHOrorpaHHuka, Kyo, napannenenunen, npusma,
nupamuaa, dourypa 1 NoBepxXHOCTb BPaLLEHUs], LUIMHAP, KOHYC, Wwap, ccdepa, nnowaab
cchepbl, Nnowiaab NOBEPXHOCTU MMpaMuabl, NPU3Mbl, KOHyca, UMnMHApa, 06bém Kyba,
NpsIMOYronbHOro Mapannenenunena, nupamuabl, NpU3Mbl, LUNMHAOPA, KOHyca, Liapa,
pa3BépTka MOBEPXHOCTU, CEYEHWs KOHyca W UMNUHApPA, napannesfibHble ocu Unu
OCHOBaHWUIO, CeyeHue Lapa, MMOCKOCTb, Kacarwuwascs cdepbl, UWNMHAPA, KOHYCa;
YMEH/e CTPOUTb CeYeHMe MHOrorpaHHuka, usobpaxkaTb MHOrorpaHHuKM, Urypbl u
NOBEPXHOCTU BPaLLEHUS], UX CEYEHUSs!, B TOM YMCIIE C MOMOLLbIO SNEKTPOHHbLIX CPEACTB;
yMeHVe  NpUMEHsTb  CBOWCTBA  reomMeTpuyeckux  uryp,  CamMoCTOSITENbHO
dhopmynupoBaTh onpeaeneHus naydyaemMbix Uryp, BblABUraThb rMnoTesbl O CBOMCTBAX U
npu3Hakax reoMeTpuyeckmx curyp, obGOCHOBbIBaTb UMM OMNpoBepraTb UX; YMeHue
npoBoaAuUTb  Knaccudukaumo duryp Mo  pasfuyHbiM  NpuU3Hakam, BbINOMHATb
Heob6XoaMMble JOMONHUTENbHbIE NMOCTPOEHUS

11

YMeHne onepupoBaTb MOHATUAMMW: [OBWXKEHME B NPOCTPAHCTBE, NapannenbHblf
nepeHoc, CUMMETPUS Ha MMOCKOCTM U B MPOCTPAHCTBE, NOBOPOT, NpeobpasoBaHue
nopobus, nogobHble Urypbl; yMeHne pacnosHaBaTb paBHble W NOAOOHbIE pUrypsbl, B
TOM 4ucne B NPUPOAE, MCKYCCTBE, apXUTEKType; WUCNoNnb3oBaTb reoMeTpuyeckme
OTHOLLEHUSA NpWU peLLeHnn 3afad; HaxoanTb reoOMeTpUYECKNe BENUYMHDLI (4NnHa, Yyron,
nnowanb, 00bEM) Npu peweHnn 3agad U3 gpyrnx y4ebHbix NpeaMeToB U U3 pearibHON
XWN3HW; YMEHMNE BbIYMCSATb reoMeTpuYeckne BeNUUMHbI (4nMHa, yron, nnowagb, 0O6bEMm,
nnowiagb NOBEPXHOCTM), UCNONb3Yst U3yYeHHble OPMYyMbl U MEeToAbl, B TOM YMCheE:
nnowagb NOBEPXHOCTM MMpaMuabl, MPU3Mbl, KOHyCa, UunuHapa, nnowagb cdepbl;
o6bEéM Kyba, NMpsMOYronbHOro napannenenunena, nNMpamuabl, NPU3Mbl, LMAMHAPA,
KOHyCa, Liapa; YyMeHne HaxoguTb OTHoLeHNEe 06 bEMOB NOA0OHBIX Uryp

12

YMeHue onepupoBaTb MOHATUSIMU: MPSMOYrofibHasi cucTemMa KOOpAMHAaT, BEKTop,
KoopAMHaTbl TOYKU, KOOPAUHATLI BEKTOPA, CyMMa BEKTOPOB, NPOU3BeAeHe BEKTOpa Ha
YuUCrOo, pasfoXeHWe BeKkTopa Mo 6asucy, ckanspHoe MNpou3BedeHNe, BEKTOPHOe
npousBedeHve, Yron Mexay BekTopamMu; YMEHME WCNOoNb3oBaTb BEKTOPHbIA U
KOOpOMHATHBIA METOA ONS PeLLeHUs reOMeTPUYECcKX 3aaad v 3agad apyrux y4ebHbix
npeameToB

13

YMeHue BbiOnpaTbh NOoXoaAWNNn METOA ANS peLleHns 3agavdun; NoOHUMaHue 3Ha4YMMocCTun
MaTteMaTuKM B U3y4eHUM NPUPOSHBIX N OBLLLECTBEHHLIX NPOLECCOB U SIBMEHWUIA; YMEHME
pacno3HaBaTb MNPOSBIIEHME 3aKOHOB MaTeMaTuKM B WCKYCCTBE, YMEHMEe NPUBOAUTb
npuMepbl MaTeMaTU4ECKUX OTKPbITUA POCCUNCKON U MUPOBOM MaTeEMaTUYECKON HayKK
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NEPEYEHDb AJIEMEHTOB COAEPXXAHUA, MPOBEPAEMbIX HA EIN3 NO MATEMATUKE

Kop | MNMpoBepsembin aneMeHT coaepKaHus
1 | Yucna u BblMMCNEHNSA
1.1 | HatypanbHble 1 Uenble Yucna. lNpunsHakm 4ennumMocTy Lenbix Yncen
1.2 | PaunoHanbHble 4mcna. OObLIKHOBEHHblE W OeCATUYHble Apobwn, npoueHTbl, OGecKoHeYHble
nepuoguyeckne apoodu
1.3 | ApupmeTnyecknn KopeHb HaTypanbHOW cTeneHn. [HenctBus €  apupMeTU4ecKMMM KOPHSIMU
HaTypasibHOM CTEeNeHn
1.4 | CteneHb ¢ LenbiM nokasatenem. CteneHb ¢ paunoHansHbIM nokasaTtenem. CBOMCTBA CTENEHU
1.5 | CMHyC, KOCMHYC M TaHreHC YUCroBOro aprymeHTa. ApKCUHYC, apKKOCUHYC, apKTaHreHC 4MCnoBoro
aprymeHTa
1.6 | Jlorapudom ymcna. [lecatnyHble n HaTypasnbHble norapudmel
1.7 | DencteutenbHble 4ducna. Apudmetmyeckne onepauum € OENUCTBUTENbHBIMM  YMCNaMW.
MpnBNMXEHHbIE BbIYMCNEHUS, NPaBUNa OKPYrieHusl, NpuknaKa 1 oueHka pesynbTarta BblMUCIIEHUN
1.8 | Npeobpa3soBaHue BbIpaXeHUI
1.9 | KomnnekcHble Yncna
2 | YpaBHEHUs U HEpaBEHCTBA
2.1 | Uenble n apobHo-paumoHasnbHble ypaBHEHMUS
2.2 | ppaumoHanbHble ypaBHEHMUS
2.3 | TpuroHoMeTpun4ecKne ypaBHeEHUS
2.4 | NokasaTenbHble U NorapudMnyeckme ypaBHeHUs!
2.5 | Uenble n gpobHo-pauyroHarnbHble HEpaBEHCTBA
2.6 | MppaunoHanbHble HepaBeHCTBa
2.7 | lNokasaTenbHble 1 norapudmMmyeckme HepaBeHCTBa
2.8 | TpuroHoMeTpn4eckne HepaBeHCTBa
2.9 | CucTtembl N COBOKYNHOCTU YPaBHEHWUA 1 HEPABEHCTB
2.10 | YpaBHeHUs1, HEpaBeHCTBA U CUCTEMbI C NapaMmeTpamm
2.11 | MaTpuua cucTembl IMHENHbIX YpaBHeHM. Onpegenvrens MaTpuLbl
3 | PyHKUMM 1 rpadhuKm
3.1 | dyHKkumsA, cnocobbl 3agaHna yHKuuKn. Mpaduk yHKunn. BaammHo obpaTHble yHKUMKU. YETHbIE 1
He4éTHble yHKUMU. [Nepuoamyeckme yHKLUU
3.2 | ObnacTb onpegeneHnss u MHOXECTBO 3HayeHun yHkumMn. Hynn  dyHkumn.  MpomexyTku
3HaKOMNOCTOAHCTBA. [MTPOMEXYTKM MOHOTOHHOCTM (pyHKUMK. MakcumyMbl U MUHUMYMbI (DYHKLNN.
Haunbonbliee 1 HanmeHbLUee 3Ha4YeHne PYHKLUMM Ha MPOMEXYTKE
3.3 | CteneHHada yHKUMA ¢ HaTypanbHbIM U LenbiM nokasaTtenem. E€ ceoncTtea u rpacumk. Ceonctea u
rpadomK KOpHSA N-OM CTENEHN
3.4 | TpuroHomeTpuyeckme (PyHKLMK, UX CBONCTBA U rpadpmku
3.5 | lNokasaTenbHasa u norapudmmyeckas QyHKLUUK, UX CBOMCTBA U rpadukm
3.6 | Toukn paspbia. AcuMnToTbl rpadmnkoB pyHKLumM. CBONCTBA (DYHKLMIN, HEMPEPbIBHbIX HA OTpe3ke
3.7 | NocnepoBatenbHOCTH, cnocobbl 3aA4aHns nocregoBaTeNbHOCTEN
3.8 | ApudmeTnyeckas n reomeTpudeckas nporpeccumn. Popmyna CnoXxHblX NPOLEHTOB
4 | Havana matemaTu4ecKoro aHanusa
4.1 | MNpowussogHasa yHKUnW. MponsBoaHble 3NeMeHTapHbIX YHKUUA
4.2 | NpumeHeHMe npou3BOOHOW K WCCNeSOBaHUIO MYHKUMA Ha MOHOTOHHOCTb W 9KCTPEMYMb.
HaxoxgeHne HanbonbLuero 1 HAaMMEHbLLIErO 3HaYeHUS PYHKLUUKN Ha OTpesKe
4.3 | MNepBoobpasHas. NHTerpan
5 | MHOXecTBa 1 noruka
5.1 | MHoXecTBO, onepauuu Hag MHoecTBaMu. narpammel Qunepa — BeHHa
5.2 | Jloruka
6 | BepossTHOCTb M cTaTUCTMKA
6.1 | OnucartenbHas cTaTUCTUKA
6.2 | BepoaTHOCTb
6.3 | KombunHatopuka
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7 | l'eomeTtpus
7.1 | ®durypbl Ha NSIOCKOCTH
7.2 | MNpsimble 1 NANOCKOCTU B NPOCTPAHCTBE
7.3 | MHororpaHHuku
7.4 | Tena n NOBEPXHOCTN BpaLLeHUs
7.5 | KoopanHaTbl U BEKTOPLI
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