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HOACHUTEJBHASA 3AIINCKA

Yuebublit Kypc «BeposSTHOCT M CTAaTUCTHKA» YIIyOJEHHOTO YPOBHS
SBJSICTCSl MPOJO/DKEHHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca
yrayOaEHHOTO YPOBHS Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus. Y4eOHbIH Kype
npeaHaszHaueH Jyis GOPMUPOBAHUS Y OOYUAIOIIUXCS CTATUCTUUYECKON KYJIBTYPbI U
NOHUMAaHHUSI POJIM TEOPUU BEPOATHOCTEHM KaK MAaTeMaTHMYECKOTO MHCTPYMEHTA JJist
U3yUEHUS CIAY4YalHBIX COOBITHM, BEJIMYMH W TpoiieccoB. llpu u3yueHun Kypca
o0oraiaroTcsi MPEACTaBJICHUS OOyYaloLUXCs O METOAAX  MCCIICIOBaHUs
U3MEHUYMBOTO MHpA, PA3BUBACTCS MOHUMAHME 3HAUMMOCTH W  OOUIHOCTH
MaTeMaTUYECKUX METOJOB MO3HAHUS KAK HEOTHEMJIEMOW YacTH COBPEMEHHOTO
€CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS.

ConepxaHrie ydeOHOTO Kypca HanpaBiICHO Ha 3aKpEMJieHUEe 3HaHUM,
MOJIyYCHHBIX NMPU U3YUYEHUH KypPca HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHus, U
HA Pa3BUTUE NPEICTABICHUNA O CIIyyaliHBIX BEIMYMHAX U B3AMMOCBA3SX MEXKIY
HUMM HA B@KHBIX MPUMEPAX, CIOXKETHI KOTOPBIX MOYEPMHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0yyaromuxcs J0JKHO ¢POPMUPOBATHCS MPEACTABIEHUE O
HaunboJiee YNOTPEOUTENIBHBIX U OOLIMX MATEMATHUECKUX MOJAECTSX, UCIOIb3YEMbIX
IJIs  ONUCAHMS  AHTPOMOMETPUYECKUX U JAeMOrpaQMuecKux  BEJMYMH,
NOrPEHIHOCTEH B pa3jMyHbIe pPOJa M3MEPEHUSIX, UIUTEIBHOCTH O€30TKA3HOU
PabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUHN U MPOLIECCOB
B oOmecTBe. Y4eOHbIH Kypc siBisercss 0a3oil [Uisi OCBOCHUS BEPOSITHOCTHO-
CTaTUCTHUECKUX METOA0B, HEOOXOIMMBIX CHELMAIMCTAM HE TOJIBKO WHIKEHEPHBIX
CICUMANBHOCTEH, HO TaKKe COLUMAIBHBIX W TCUXOJIOTUYECKUX, MOCKOJIbKY
COBPEMEHHBIC OOIICCTBEHHBIE HAYKU B 3HAUUTEIILHONW Mepe MCMOJIB3YIOT anmnapar
aHamm3a OOJbIIMX JNaHHBIX. [leHTpajbHYI0 YacTh Y4eOHOro Kypca 3aHUMacT
OOCY’>KICHHE 3aKOHA OOJIbIIMX YMCEN — (PYHAAMEHTAILHOTO 3aKOHA IMPUPOIBI,
UMEIOIIET0 MAaTEMaTHUECKY 0 (POPMATU3ALIHIO.

B COOTBETCTBMM C yKa3aHHBIMU LENSIMU B CTPYKType YyueOHOro Kypca
«BepodaTHOCT, M CTATUCTUKA» Ha YIIIyOJEHHOM YPOBHE BBIACTEHBI OCHOBHBIE
cofepkareNbHble TUHUU: «CiydaiiHble COOBITUS U BEPOSATHOCTUY» U «ClydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIMX YUCEID.

[ToMUMO OCHOBHBIX JIMHWM B YU€OHBI KypC BKJIFOUEHBI 3JIEMEHTHI TCOPUHU
rpadoB M TEOPUM MHOXKECTB, HEOOXOIMMBIE [Jisi TOJIHOLIEHHOTO OCBOCHUS
MaTtepuajga JaHHOrO Y4YeOHOro Kypca M CMEXKHBIX MaTreMaTHUeCKuX Y4eOHBIX
KYPCOB.

Conepxxanuie JmHUM «ClyyailHble COOBITHST W BEPOSTHOCTHY  CIYXKUT
OCHOBOHM Jisi ()OPMUPOBAHUS MPEICTABICHUM O PacHpenesieHU BEPOSITHOCTEH
MEXY 3HAUYCHUSMU CITydaiiHbIX BEIMUMH. BasKHYIO 4acTh B 3TOM COAEPIKATEIbHON
JIMHUY 3aHUMAET U3yUEHUE FEOMETPUUECCKOTO M OMHOMUAJIBHOTO pacripeacaeHuit 1



3HAKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOraMU — MOKA3aTeIbHBIM M HOPMAaJIbHBIM
pacnpeacIcHUsIMH.

Tembl, CBS3aHHBIE C HEOPEPHIBHBIMU  CIYyYaWHBIMU BEIUYAHAMH W
pacnpeacneHUs MU, AKICHTUPYIOT BHHMAHHE OOYyYarOUIMXCs Ha OMUCAaHUM |
U3YUYEHUU CITyYalHbBIX SBJICHUNA C MOMOIIBI HEMPEPBIBHBIX (PyHKIMIA. OCHOBHOE
BHUMAHUE YIENSIETCSA NOKA3aTENbHOMY U HOPMAJIbHOMY PaClpeICICHHSIM.

B yueOHOM Kypce mpemycMaTpuBacTCsi 03HAKOMUTEIIBHOE M3YUYCHHE CBSI3H
MEXAY CIy4yallHBIMM BEIMYMHAMM W OINKCAHWUE O3TOM CBI3M C TNOMOUIBIO
Kod(ppuiieHTa KOPpENSIMU M €ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
CoJIepKaHUs PA3BUBAIOT TEMY «JlMarpaMMbl pacCEUBaHU», U3YUCHHYIO HA YPOBHE
OCHOBHOr0 0O0mEero o0pa3oBaHus, © BO MHOINOM ONHWPAKOTCS HA CBEACHUS W3
KyPCOB aJIre0pbl H TEOMETPHH.

Em¢ ommH 53meMEHT  coacpKaHMs, KOTOpPBIA — NPEUIaracTcs  Ha
O3HAKOMHUTEIILHOM YPOBHE — MOCIEAOBATEIbHOCTD CIYYailHBIX HE3aBUCHUMBIX
COOBITH, HACTYNAIOIIUX B €AUHUILY BpeMeHH. O3HAKOMIICHHE C PACTIPEIECICHUEM
BEPOSATHOCTEH KOJIMYECTBA TAaKWX COOBITUH HOCHUT Pa3BUBAIOLIMIA XapakTep W
SBJISICTCS aKTyaJlbHBIM JUIsl OyIyIIUX aOUTYpPUEHTOB, MOCTYNAIOIMUX HA Y4EOHBIC
CHECLMATIBHOCTH, CBSI3aHHBIE C OOICCTBCHHBIMM HAyKaMHW, T[CHXOJIOTUEH W
YIIPABICHUEM.

Ha wu3yuenmne yueOHOro kypca «BeposSsTHOCTP W CTAaTUCTUKAa» HA
yrayOJeHHOM YpOBHE OTBOauTCa 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B HEIENO).



COAEPKAHUE OBYYEHUA
10 KUIIACC

I'pad, cBsaz3HbIii Tpad, myTu B rpade: nukibl U nenu. CTeneHb (BaJICHTHOCTD)
BepiInHEL. ['padbl HA mIockoCTH. JlepeBbs.

CnyyaifHble SKCIIEPUMEHTHI (OTIBITHI) U CITyYaifHBIE COOBITHS. DJIEMECHTAPHBIE
coObITHst (MCX0bl). BeposaTHOCTh ciiydyaitHOro coObITHs. BM30CTH 4acTOTHI U
BEPOATHOCTH  coObITMH.  CnywaiiHele  ONBITBI € PABHOBO3MOXKHBIMHU
AJIEMEHTAPHBIMU COOBITHSMH.

Onepatyiv HaJ COOBITUSIMU. MEPECCUYEHNE, OOBETMHEHUE, TPOTUBOIOJIOKHBIC
coObITus. Jlmarpammel Ditnepa. opMyiia ClI0XKEHUS BEPOSATHOCTEH.

YcnoBHas BEPOATHOCTh. YMHOJKEHHE BEPOITHOCTER. JlepeBO CiydaiiHOro
skcnepumenTta. dopmyna nomHoi BepoaTHocTH. dDopmyna baiieca. HezaBucumeie
COOBITHSI.

BuHapHbIi ciy4aiiHblil ONBIT (MCIIBITAHKE ), YCNEX U Heyaada. HezaBucumeie
ucnbiTanus. Ceprsi HE3aBUCUMBIX MCIIBITAHUI 10 MEPBOTO yenexa. llepectaHoBkr
u (Qakropuan. YUucno couetanuii. TpeyrompHuk [lackans. ®opmyna OuHOMa
HeroroHa.

Cepust HeszaBHCMMBIX HcnbiTaHuid  bepHynnu.  Cnyuvaiinelidi  BeIOOp W3
KOHEYHON COBOKYITHOCTH.

Cnyuaiinas BenuumHa.  PacrmipenenieHue  BEpoATHOCTEH.  [lmarpamma
pactipenencHus. Onepanuu Haj CIy4YaiHBIMU BETWYMHAMKA. buHapHas ciiydyaiinas
BeMurHA. [lpumepel pacrnpenesieHuil, B TOM 4YHUCJIE TE€OMETPUYECKOE U
OMHOMUAJIBHOE.

COBMECTHOE paCIpEeNesiCHHe JBYX CIYYalHBIX BENWYMH. HeszaBucumele
CIy4YaiHble BEJIMYUHBL.MAarTeMaTHYeCKOe OXHAIAHUE CIIYYAWHOW  BEJIWYMHBI
(pacnpenenenus). [lpumepbl NPUMEHEHHS  MATEMATHUYECKOTO  OXKHJIAHUS
(cTpaxoBaHue, JoTepes) MaremaTudyeckoe OXXKHAaHUE OWHAPHOW CiydyaiHOM
BEIIMYMHBL. Maremarndeckoe OXHJaHWE CYMMBI  CIAYYalHBIX  BEJIWYMH.
Maremaruyeckoe OJKHJIaHHE FEOMETPHUYECKOTO 51 OMHOMUAIBHOTO
pacupeaeieHu.

Jluciepcuss ¥ CTAHAAPTHOE  OTKIIOHCHWE  CIIYYAWHOW  BEJIMYMHBI
(pactipenenenus ). Jlucnepcust OMHApHON ciydaliHOM BeMUMHBL. MaTemMaTH4ecKoe
OKMIAHUE TPOU3BEHCHUA W JHUCHEPCUSA CYMMBI HE3aBHUCHUMBIX CIy4YalHBIX
BeNMYMH.  Jlucepcuss W CTaHAApPTHOE  OTKIIOHCHHE  OMHOMMAIIBHOTO
pactipeneneHus. Jlucrnepcus W CTaHAAPTHOE OTKIOHEHUE TE€OMETPHUYECKOIO
pacnpeaeneHusl.

11 KUIIACC



HepasenctBo UeObiméBa. Teopema UeOnimepa. Teopema bepHymnu. 3akoH
Oonbmx  uyucen.  BeiOopounblii  MeTon  HMccaenoBaHWd.  BrIOOpOYHBIE
XapakTepUCTHKU. OUEHUBAHUE BEPOSATHOCTHA COOBITUS MO BBHIOOPOUYHBIM JTAHHBIM.
[TpoBepka MPOCTERIIMX TUITOTE3 C MOMOIUBIO U3YUYEHHBIX PACIIPEACTICHUN.

HenpepbiBHble ciydaiiHele BeJWYHAHBL [IpuMepbl. DyHKOUA IIIOTHOCTH
BEPOSITHOCTH PACHIPEACIICHHAs. PaBHOMEPHOE pPAaCHpENEeHue W €ro CBOMCTBA.
3ajaun, NPUBOAAILKE K NTOKA3ATEIIbHOMY PACIPEAEHEHUIO. 3aAa4u, IPUBOIALINE K
HOPMAJIbBHOMY  PacCIpeaeiICHUIO. OYHKIMSA  TUIOTHOCTH BEPOSITHOCTH
NOKA3aTeNIbHOTrO pacnpeacicHus, GyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO
pacnpenencHus. OyHKIUS TUIOTHOCTH U CBOMCTBA HOPMAIIBHOTO PACTIPEACIICHHS.

ITocnemoBaTebHOCT,  OAWHOYHBIX  HE3aBHCUMBIX  COOBITHH.  3agayu,
NPUBOSILIME K pactipeaesieHuto [lyaccona.

Kopapnanms nByx caywaiiHeix BenmmuuH.  Koagduuuent nuHeiHON
koppensii.  COBMECTHble  HAOMIOJAEHHWS  JBYX  BEJIWYMH.  BbIOOPOYHBINI
KO3((PUUUEHT Koppensuuu. Paznuuue Mexay JIMHEHHOH CBS3bI0 W NPUYMHHO-
CJIEACTBEHHOM CBsA3bI0. JIMHENHHAd perpeccus, METOI HAMMEHBIINX KBAAPATOB.



IHJIAHUPYEMBIE PE3VJIbTATbI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» (YIJIYBJEHHBIH YPOBEHD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

1) rpaskaaHCKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKON MO3ALMAK 00YYArOIIErOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4YJI€HAa  POCCHICKOro  o0wiecTBa,  NPEIACTaBICHHE O
MaTEMaTHYECKAX OCHOBAX (PYHKIMOHWUPOBAHUS PA3TUUYHBIX CTPYKTYP, SIBICHUH,
NpPOLEAYyp TPaKIAHCKOTO OOMmEecTBa (BBIOOPHI, OMNPOCHl W JPYroe), yMEHHE
B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTAMM B COOTBETCTBHM C HX
(YHKIMAMHY W HA3HAYEHUEM;

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMUPOBAHHOCTh POCCUICKON TpakTaHCKOM MICHTUYHOCTH, YBAKCHHUS K
MPOLUJIOMY M HACTOSIIEMY POCCUHCKOW MATE€MATHUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTIDKCHUAM POCCUUCKUX MATEMATHKOB M POCCUHCKON MAaTeMaTHYECKOM IIKOJIBL,
UCIOJB30BAHUE 3TUX JOCTIKEHWH B JAPYTUX HAyKax, TEXHOJIOrMsX, cdepax
SKOHOMUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO HapoAa, c(pOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHECHUEM JIOCTHXKEHUI HAyKW W JACATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJI4/a B MOCTPOCHHUE YCTORYMBOIO Oy IyIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLICHWE K MUPY, BKIIOYAs ICTETHKY MATEMATHUYECKUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3a/1a4, PELICHUMA, PACCYXACHHUIA, BOCIPUUMYUBOCTD
K MaTeMaTH4YE€CKUM aCMEKTaM Pa3JInuHbIX BUIOB UCKYCCTBA,

S) pu3nueckoro BOCHIUTAHUSA:

C()OPMUPOBAHHOCTh YMEHHUS MPUMEHATH MATEMATUYECKUE 3HAHUS B
WHTEPECAX 310POBOTO M 0€30MacHOro 00pasa »KU3HU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3I0POBBIO (30pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU WU
OTJIbIXa, PeryysipHas Qu3nueckas akTUBHOCTD), (PU3NUYECKOE COBEPIICHCTBOBAHUE
IPH 3aHITHASX CIOPTUBHO-03J0POBUTEIBHON AEATENIBHOCTBIO,

6) TPy10BOT0 BOCIMTAHUSL:

TFOTOBHOCTb K TPYAY, OCO3HAHHWE LICHHOCTH TPYIOJIIOOWs, HHTEPEC K
pa3nmauHbIM  cepaM  TPO(ECCHOHANBHOW  ACITENBHOCTH,  CBSI3aHHBIM €
MATEMATHKOW M €€ MPUWIOKCHHUSIMH, YMEHUE COBEPLIATh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccu U Peau30BBIBATH COOCTBEHHBIC KU3HCHHBIC [UJIAHBI,
TOTOBHOCTh M CIOCOOHOCTH K  MareMarM4eckoMy  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HA MPOTSHKEHUM BCEH KM3HU, TOTOBHOCTH K AKTHBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a1a4 MATEMATHYECKON HATIPABICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

C()OPMUPOBAHHOCTh  3KOJIOTUYECKOM  KYJIbTYpPbl, TMOHUMAHUE BIIUSHUS
COLIMAITBHO-3KOHOMHYECKUX MPOLECCOB HA COCTOSHUE MPUPOJHON M COLMATBHOM
Cpelbl, OCO3HAHKE TTI00AIIBHOTO XapaKTepa YKOJIOTHYECKUX TPOOIEM, OpUEHTALIHS
HA MPUMEHCHHE MATeMAaTHYECKUX 3HAHWWA [N peuieHus 3a1ad B o0nactu
OKPYXKAKOLIEH Cpepl, IUIAHUPOBAHUE IOCTYNKOB W OLEHKM WX BO3MOXKHBIX
MOCJIEICTBUN JUIsl OKPY KArOLIEH CPenpl;

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHS HAyKW W OOIIECTBEHHOW  NPAKTUKW, MOHMMAaHHE
MaTeEMaTHYECKONH HAyKM Kak c@epbl YElIOBEUECKOW ACATETBHOCTH, J3TaloB €&
Pa3BUTHST M 3HAYAMOCTH JUIsl PA3BUTHS LMBUJIM3ALUH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKH M MaTeMAaTUYECKOW KyJIbTYypOl Kak CpEICTBOM NO3HAHMS MHpA,
TOTOBHOCTb OCYILECTBIIATh NPOCKTHYID W HCCIECAOBATENBCKYHO JIEATEIbHOCTD
WHAMBHAYAILHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUSI

ba3osble Jjornyeckue aeiicreus:

BBISBIIAT M XAPAKTEPHU30BATH CYIICCTBEHHBIE NPU3HAKM MATEMATUUYECKHUX
OOBEKTOB, TIOHATWH, OTHOLICHWA MEXKAY MOHATUAMH, (HOPMYJIHpPOBATH
OTPEACTIEHUS TOHATHI, YCTAHABIMBATE CYLIECTBEHHBIN MPU3HAK KITACCU(UKALNH,
OCHOBaHUs 17151 0000UICHHS U CPAaBHEHMSI, KPUTEPAX TPOBOAMMOI0 aHAJIN3A,

BOCIPUHUMATh,  (QOPMYJMpPOBaTh W  MPEOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHBIC H OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIE,

BBISIBIIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MTPOTUBOPEUYMS
B (paKkTax, JAHHBIX, HAOJIOACHUSAX W YTBEPKACHUSX, MPEIIaratb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUN,

JIENaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX H
MHIAYKTUBHBIX YMO3aKJIFOYEHUI, YMO3AKIIFOUECHHIA 110 aHAIIOT UM,

ITPOBOJUTE CAMOCTOSITENIBHO JTOKA3ATENBCTBA MATEMATHYECKUX YTBEPKIACHUI
(MpsiMbIE W OT MPOTUBHOIO), BEICTPABaTh APryMEHTALWIO, TPUBOAUTE TPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIECHUS M BBIBOJIBI,

BbIOMpaTh Crnoco0 pelieHuss ydeOHOW 3anauu (CPaBHUBATH HECKOJIBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee  MOAXOMAUIMA ¢ YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKHe AeiicCTBUS:



UCMOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIBCKUI WHCTPYMEHT IMO3HAHWS,
(GopMynupoBaTh  BOMPOCH,  (PUKCHpYHOIIME  MNPOTHBOPEUME,  MPOOJEMY,
YCTAHABIIMBATh UCKOMOE W JAHHOE, (POPMHPOBATH TMNOTE3Y, apryMEHTHPOBATH
CBOIO TMO3HILIAI0, MHEHUE,

OPOBOANTH CAMOCTOSTENBHO CIUIAHWPOBAHHBINA 3KCIEPUMEHT, UCCIICOBAHHUE
N0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEMaTHYECKOrO 0OBEKTA, IBICHUS, TPOLECCA,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKIy OOBEKTAMH, SIBICHUSIMH, TPOLECCAMMU;

CaMOCTOATEBLHO (POPMYJIMPOBATh OOOOIICHHUS W BBIBOJBI MO PE3yJibTaTaM
OPOBCAEHHOTO  HAONIOACHHWS, WCCIENOBAHUS, OLICHWBATH  JOCTOBEPHOCTH
MOJTYYSHHBIX PE3YJIBTATOB, BEIBOJAOB U 00OOIICHMIA;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
IPEINOIOKEHUS O €r0 PA3BUTUH B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

BBISBJIATH A€(PUIUTEl MTHPOPMALUH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA
BOMPOC U ISl PELICHUS 3a/1a4H,

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHATM3UPOBATH,
CUCTEMATHU3UPOBaTh M HWHTEPHOPETUPOBATh MHPOPMALMIO PA3JIMYHBIX BUIOB H
(hopM MpeACTaBICHMUS,

CTPYKTYPUPOBATh WMH(OPMALMIO, NPEACTABIATh €€ B Pa3IU4HbIX (Popmax,
WLTIOCTPUPOBATH IPaPpUUECKH,

OLICHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITENTEHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS

O01menne:

BOCIIPUHUMATh U (POPMYJIMPOBATE CY>KICHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HeJsiMi - OOINEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXATh CBOK TOYKY 3PEHUS B
VCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTb IMOSCHEHUS MO XOAY PELICHUS 3alayd,
KOMMEHTUPOBATH IMOTYYEHHBIN pe3yJIbTar;

B X0/¢ OOCYXKIEHUS 3aAaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMOH TEMBI,
npoOJieMbl, pPEIacMON 3adauv, BBICKA3bIBATh HWJIEW, HALEJICHHBIE HA TOMCK
PELIEHUs, COIOCTABIIATE CBOM CYKICHUA € CYXKACHUAMH JAPYIUX YYACTHUKOB
auanmora, 0OOHApyXMBaTh PA3JIMUME M CXOACTBO MO3ULMM, B KOPPEKTHOWH (opme
(opMyIIMPOBATH PA3HOTIIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATE PE3YJIBTATHI PELICHUS 3a1a4, SKCIEPUMEHTA, UCCIEA0BaHNUS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMPATh (QopMar BBICTYIUICHUS C YYETOM 3adad
NPE3EHTALMA U OCOOCHHOCTEH ay IUTOPHUH.

PeryasiTuBHbIe YHUBEpCAJbHbIE Y4eOHbIE JeiiCTBUS
Camoopranusanusi:



COCTaBJIATh IJIaH, AITOPATM PEIICHMS 3a1a4M, BEIOMPATh CIIOCOO pELICHHS €
YUETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATh BAPUAHTHI PELICHHIA ¢ Y4ETOM HOBOW MH(popMaLuu.

CaMOKOHTPOJ/Ib, 3MOLIHOHAJIbHBINH HHTE/LJIEKT:

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn  Kak  OCO3HAHWs
COBEpIIACMBIX JECHCTBUI U MBICTUTEILHBIX MPOLECCOB, UX PE3YJIBTATOB, BIAJECTh
cnoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLEcca M pe3yjbTara PELICHUs
MaTEMATHYECKOM 3a1a4H,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN 33a4H,
BHOCUTh KOPPEKTUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTaTa LEIN U YCIOBUSM, OOBICHATH TPAYNHBI
JOCTUKEHHSI WJTM HEAOCTUKCHHUSI PE3YJIBTATOB ACITENbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasI AEATE/IbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTel MpW peHICHWM Y4YeOHBIX 3a4a4, MNOPUHUMATh ULENb COBMECTHOM
JEATEILHOCTH, TUIAHUPOBATh OPraHW3alMI0 COBMECTHON pabOThI, paclpeacisiTh
BUJIbI  paboOT, JOrOBapuBaThCs, OOCYXAaThb MPOLECC W PE3yJbTaT padoTHhl,
000011aTh MHECHUS HECKOJIBKHUX JTFO/ICH;

Y4acTBOBAaTh B IPyMIoOBBIX (opmax paboTsl (00CyXacHHsS, OOMEH MHEHUA,
«MO3rOBBIE IITYPMBI» W  WHBIC), BBINOJHITH CBOK 4YacTb pabOTBl H
KOOPAVMHHUPOBATh CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAaH[bI, OLEHUBATh
Ka4eCTBO CBOEIO BKJIAJa B OOIIWI MPOAYKT MO KPUTEPUSM, CHOPMYJIUPOBAHHBIM
YYaCTHUKAMHU B3aMMOJCHCTBUSI.

HPEAMETHBIE PE3YJIBTATDBI

K koHniry 10 kiaacca 00yyaromuicst HAyYUTCS:

CBOOOJHO OINEpPUPOBATH MOHATHAMM: Tpad, MIOCKUA rpad, CBA3HBIA Tpad,
nyTe B rpade, 1enb, LUK, IEPEBO, CTEMECHb BEPIIMHBI, OEPEBO CIIYYAWHOTO
SKCIEPUMEHTA,

CBOOOJHO ONEPHPOBATh TMOHATHUSMU. CIIy4alHbI SKCICPUMEHT (OIBIT),
CIly4aiiHOE COOBITHE, TIEMEHTAPHOE CIYYaHHOE COOBITHE (3JIEMEHTAPHBIA MCXON)
CIIy4allHOTO  OMbITA, HAXOJWUTb BEPOATHOCTH COOBITHH B  ONBITax C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMMU;

HAXOJUTh U (POPMYJTUPOBATH COOBITUS. MEPECCYCHUE, OOBEAMHEHUE JAHHBIX
COOBITHH, COOBITHE, MPOTHBONOJIOKHOE AAHHOMY, HCIOJIB30BaTh JAHATPAMMBI
Olinepa, KOOPAMHATHYIO MPSAMYIO U PEIIEHUS 3a4a4, MOJIb30BaThes (HopMyioi
CJIO>KCHHSI BEPOSITHOCTEH ISl BEPOSTHOCTEN IBYX M TPEX CITydaHBbIX COOBITHIA



ONEPUPOBATE  HOHATUAMM: VCIIOBHAss ~ BEPOATHOCTb,  YMHOJKEHHE
BEPOATHOCTEH, HE3aBUCUMBIC COOBITUS, JEPEBO CIYYAHHOTO JKCIEPHUMEHTA,
HAaXOAWTh BEPOATHOCTH COOBITHHA C TOMOLIBK MpaBuia YMHOXCHHS, ACpEBa
CIIy4allHOTO OIbITa, MCIOJIB30BaTh (POPMYIY MOTHOH BEPOSTHOCTH, (POPMYITY
Baiieca npu pelieHnn 3aaa4, ONPEACsTs HE3aBUCUMOCTb COOBITHI 1O (OopMyJIE U
10 OPraHu3aliy CIIy4aiHOTO DKCIIEPUMEHTA,

OPUMEHATh M3YYEHHBIE KOMOMHATOPHBIE (QOPMYJBI Ul TEPECUUCIICHUS
AJIEMEHTOB MHOKECTB, JJIEMEHTAPHBIX COOBITHHA CITy4alHOrO OMBITA, PEIICHUS
3aJa4 110 TEOPHUU BEPOSITHOCTEM,

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU. OWHAPHBIA  CAy4YaillHBIA  OOBIT
(MCIIBITAHKE), YCOEX W HEYJAaua, HE3aBUCUMBIE HCIIBITAHUS, CEPUsl MCIBITAHWH,
HAXOAWTh BEPOSTHOCTH COOBITMH: B CEPUM UCHBITAHWUH A0 TEPBOrO ycClexa, B
CEpUM HMCTBITaHWI BepHyM, B OMBITE, CBSI3aHHOM CO CIy4YailHBIM BBIOOPOM H3
KOHEYHON COBOKYITHOCTH,

CBOOOJHO OINMEPUPOBATH MOHATHSAMH: ClydyaiiHas BEIIMYMHA, PACIPEIACIICHUE
BEPOSITHOCTEH, AMarpamMma pacnpencsicHusi, OuHapHas clydaiiHas BEJIMYMHA,
reOMETPAYECKOE, ONHOMUATIBHOE PaCPEACTICHUE;

ONEPUPOBATEH TOHATUAMU. COBMECTHOE pACIPENETIEHAE [BYX CIIYYalHBIX
BEJIIMYMH, UCIOJIb30BATh TAOJIMIy COBMECTHOIO PACHPEIEIICHUS IBYX CIyYalHBIX
BEJIMYMH JUIS BBIACIICHUS PACHPENCIIEHAS KKAO0M BEIUYUHBI, ONpPEHACICHUS
HE3aBUCUMOCTH  CIYYalHBIX  BEJIMYMH,CBOOOJHO  OMEPUPOBATH  MOHSATUEM
MaTEMATHYECKOTO 0>KMIaHUs CIYy4YailHOW BEIMUMHBI (pacnpeacneHus), IPUMEHSTh
CBOMCTBA MAaTEMaTHYeCKOr0 OXMAAHUSA T[pU pPELIEHUA 3a1a4, BBIYUCIATH
MaTEMaTHYECKOE O’KUJaHNEe OMHOMHUAIIBHOTO U TEOMETPHYECKOTO PacpeeIICHUH;
CBOOOJHO OMEPUPOBATh TMOHATUSIMHU. AWCIEPCHS, CTAHAAPTHOE OTKJIOHEHHE
CIIy4aiiHOM BEJIMYUHBI, IIPUMEHATH CBOMCTBA JUCIIEPCHUU CIIYYAWHOW BEJINYWHBI
(pacnpeneneHrs) TpyA PELICHUU 3a7a4, BBIYUCIATH JUCIECPCUI0 W CTAHIAPTHOE
OTKJIOHCHHE T€OMETPHYECKOTO 1 OWHOMHUAIILHOTO PaCIPEACIICHAN.

K koniry 11 kaacca o0yyaromuicst HAyYUTCS:

BBIYHCIIATH BEIOOPOYHBIC XaPAKTEPUCTUKH TIO JAHHOM BBIOOPKE M OLICHUBATH
XapaKTEPUCTHKU TECHEPAIbHOM  COBOKYMHOCTM JAHHBIX 1O  BBIOOPOYHBIM
xapakTepucTukaMm. OLEHUBATh BEPOSTHOCTH COOBITUI W MPOBEPATH MPOCTEHIINE
CTATUCTUYECKUE TUITOTESBL, TIOJIB3YACHh U3YYCHHBIMHU PaCIPEACIICHUAMH,

[PUBOIUTL  TMPUMEPBl  3a4a4, NPUBOJAIIMX K  [OKa3areIbHOMY
paclpenesicHuIo, 3ahay, MPUBOMAIIMX K HOPMAJIBHOMY  PaCIPEICIICHUIO.
OnepupoBarh NOHATHAMH: (PYHKUIMS TUIOTHOCTH BEPOSTHOCTH MMOKA3aTEIBLHOTO
pacnipeaeneHusi, PyHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO PaclpeaciiCHUs,
(YHKIMS TUIOTHOCTA W CBOMCTBA HOPMAJBHOIO PACHPEICIICHHS,ONPENCAT
KO3((PUIUEHT TUHEHHON KOPPENSLMH, BEIOOPOUYHBIN KO3PPUIMEHT KOPPETSLMH.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJeKTPOHHbBIE
HaumeHoBaHue pa3aesioB H TeM (uudposbie)
Ne /o Konrposnbubie | ITlpakTHueckune
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI pecypeni
1 DneMeHTHI Teopuu rpados 3
5 CrydJaiiHbIe OIBITBI, CITy4aliiHbIE COOBITHS U
BEPOSITHOCTH COOBITHIA 3
Onepauyu Hag MHOKECTBAMH H
3 coObITisiMu. CIIOXKEHNE 1 YMHOXKEHUE 5
BEPOSITHOCTEN. Y CJIOBHAsI BEPOSITHOCTb.
HeszaBucumslie coObrTus
4 DneMeHThl KOMOMHATOPUKU 4 1
Cepun nocnenoBaTeNbHbIX UCIIBITAHUN.
5 Ucnerranust bepaynnn. Ciny4aiiHblii BEIOOp 5
13 KOHEYHOH COBOKYITHOCTH
6 Crny4vaiiHble BEIMUUHBI U paclipesieeHus 14 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KonunyectBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckne
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoTbI
pecypcsbl
3aKoH OONBIINX YHCEI
2 DJIEMEHTBI MAaTEMATUYECKON CTATUCTUKH 6
HenpepriBHbIE CllyyaiiHbIe BETUYUHBI
3 (pacnipenenenus), IOKa3aTeIbHOE U 4
HOpMaJIbHOE pacipeeIeHus]
4 Pacnpenenenue Ilyaccona
CBsi3b MeXKIy CTy4alHBIMHA BEJTUYHHAMU
6 O0o01eHre U cucTeMaTH3alus 3HAHUN 11 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0







HOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

No

n/n

Tema ypoxa

KosanuecTBO 4acos

Bcero

KonrpoabHbie
padoThI

IIpakTH4eckune
padoThI

HMara
H3Y4YeHHA

DneKTpoHHbIe IU(pPOBbIE
o0pa3oBaTejibHbIE pecypchbl

I'pad, cesa3HbIH rpad,
NpeACTaBICHNE 3a/1a4H C
MOMOIIBIO Tpada

https://m.edsoo.rt/DNVFQSSRQ

Crenenb (BaJIEHTHOCTD)
BepwHbl. [1yTh B rpade. Llenn
U [IUKJIBI

https://m.edsoo.ru/UXI4HCLA1

I'padbr Ha mmockocth. Jlepeso
CIIy4allHOTO 3KCIEPUMEHTa

https://m.edsoo.ru/24XFA5016

CrnyualiHble 5KCIIEPUMEHTbI
(OTIBITBI) U CiTyualiHbIE
COOBITHS. DNIeMEHTapHBIC
CoOBITHS (MCXOIIBI)

https://m.edsoo.ru/JIIN2M7PO

BeposTHOCTB Ci1y4aliHOTO
coOprTusi. BepositHocTH
COOBITHIA B OTBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMHU

https://m.edso0.ru/8S3CEYCML

BeposTHOCTE Ci1y4aliHOTO
coOprTus. BepositHOoCTH
COOBITHIA B OTBITAX C
PaBHOBO3MOKHBIMH
3JIEMEHTAPHBIMU COOBITUSMHU

https://m.edsoo.ru/N2R1G2PJ5




[Tepeceuenue, oObenuHEHNE
MHOKECTB U COOBITHIA,
MPOTHUBOMOJIOKHBIE COOBITHSI.
dopmyna CIOKEHUS
BEPOATHOCTEMN

https://m.edsoo.ru/183Y3NKOQ

YcnoBHas BEPOSITHOCTD.
YMHOKEHUE BEPOSTHOCTEM.
®opmyna yCIOBHOM
BEPOSATHOCTH

https://m.edsoo.ru/W5ZFDS3AA

YcnoBHas BEPOSITHOCTD.
YMHOKEHNE BEPOSATHOCTEM.
dopmyna yCIOBHOM
BEPOSATHOCTH

https://m.edsoo.ru/ORLGTZ9K7

10

@opMysia MOJHON BEPOATHOCTH

https://m.edsoo.ru/UNX09CSLX

11

®dopmyna batieca.
Hesasucumbie codpiTus

https://m.edsoo.ru/NYFOVJ6R6

12

KombunaTopHoe npasuiio
yMHOXxeHus. [lepecranosku u
bakropuan

https://m.edsoo.ru/BVVFQUKKS

13

YHucno coueTaHui.
Tpeyronbuuk Ilackans

https://m.edsoo.r/Y15CS8R20

14

®dopmyna bunoma HeroToHa

https://m.edsoo.ru/ABSANVGJH

15

KontponbHas padora Nel:
"I'padbl, BEpoATHOCTH,
MHO’KeCTBa, KOMOUHATOpUKA"

https://m.edsoo.ru/Q3DKAYADF

16

buHapHBIN ciTy4aiHBINA ONBIT
(ucmpITaHUE), yCIeX U Heyaaya.
HesaBucumele ucnbitaHus.

https://m.edsoo.ru/IY4T46J0Q6




Cepust HE3aBUCUMBIX
UCIBITAHUH 10 NEPBOTO yCIexa

I¥)

Cepust HE3aBUCUMBIX
WCTIBITAHUH 10 MEPBOTo ycnexa

https://m.edsoo.1u/Q1KT2Y9IU

18

Cepust HE3aBUCUMBIX
ucnelTaHuil bepHymn

https://m.edsoo.ru/HIWIZ7FDS8

19

Cnyyaiinblii BbIOOp U3
KOHEYHOU COBOKYITHOCTHU

https://m.edsoo.ry/VCL7PSUO0X

20

[IpakTrueckas padbora ¢
UCIOJIB30BAHUEM 3JICKTPOHHBIX
Tabmn

https://m.edsoo.ru/NE6OMIZJO

21

CnydaiiHast BETHUHHA.
Pacnpenenenue BepoOSTHOCTEN.
Jnarpamma pacnpeneneHus

https://m.edsoo.ru/SMFB4W1JM

22

Onepauuu Haja ciaydaiiHbIMU
BennuuHamu. IIpumepsr
pacnpeneneHuil. bunapnas
Cly4aiiHasl BeIMYNHA

https://m.edsoo.ru/C6TDDUNJ8

23

I'eomerpuueckoe
pacnpenenenue. bunomuanbHOE
pacnpeneseHue

https://m.edsoo.ru/JTT2F54GL

24

MatemaTndeckoe OKHuaaHue
CIy4ailHON BEJUYHHBL
CoBmMmecTHOE pacnpeneneHme
IBYX CITyYalHBIX BEJIHYUH

https://m.edsoo.rw/77Z76Y7KB

25

Hesasucumele ciayyalinbie
BennuuHbL. CBOICTBA
MaTeMaTUYECKOT0 OXKUIAaHMUSI.

https://m.edsoo.ru/N9D71J9PM




MatemaTnueckoe OKUIaHUE
OMHAPHOMN Cy4aiiHOM
BEJIMYUHBI

26

MaremaTnueckoe oOKUIaHNE
F€OMETPUYECKOTO U
OMHOMHAJILHOTO
pacrnpeneneHuil

https://m.edsoo.ru/COHWOBTQQ

27

Jucnepcus u cTaHIapTHOE
OTKJIOHEHHE

https://m.edsoo.ru/BGX67VSNV

28

Jucniepcust OMHapHOM
CIy4ailHON BEJUYHHBL
CaoiicTBa Aucnepcuu

https://m.edsoco.ru/HYZZFP2Y 7

29

MatemaTndecKkoe OKHaaHue
MPOU3BEAEHUS U TUCTIEPCHUs
CYMMBI HE3aBUCUMBIX
CIyYailHBbIX BEJIUYUH

https://m.edsoo.ru/K52203JU2

30

Jucniepcust OMHOMHATIBHOTO
pacnpenenenus. [Ipaktuueckas
paboTa ¢ UCTIOJIb30BAHHEM
3JIEKTPOHHBIX TaOHI]

https://m.edsoo.ru/BOWSYV6LT

31

Jlucnepcus U cTaHIapTHOE
OTKJIOHEHHE FeOMETPUIECKOrO
pacripeneneHust. .
IIpakTrueckas padbora ¢
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TabJIuUIl

https://m.edsoo.ru/NSGZU1L92

32

Q0o001IEeHne U CUCTEMATU3ALUS
3HAHUHN

https://m.edsoo.ru/K2Y9US6JG




KontponbHas pabora Ne2:
"HUcneitanus bepaysnu.

33 . 1 https://m.cdsoo.ru/EZTQ5A060
CrnyualiHbie BeJTUYUHBI 1
pacmpeneneHus”

34 O06001eHne U CHCTEMATH3ALUA 1

3HAHUHN

https://m.edsoo.ru/ZEKKZP13J

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

No

n/n

Tema ypoxa

KoanuecTBO 4acos

KonTpoanHrie
Bcero P
padoThI

IIpakTH4eckue
padoThI

HMara
H3y4YeHUus

DneKTpoHHbIe HU(pPOBbIE
o0pa3oBaTejibHbIE pecypchbl

Hepasenctso Yebriuena.
Teopema Yebbrmena. Teopema
beprymnu. 3axoH OOIBIINX YUCET

https://m.edsoo.ru/E25IPS7YZ

Hepasenctso Yebriuena.
Teopema Yebbrmena. Teopema
beprymnu. 3axoH OOBIINX YUCET

https://m.edsoo.ru/84DPOQY5U5

Hepasenctso Yebriuena.
Teopema Yebbrmena. Teopema
beprymnu. 3axoH OOIBIINX YUCET

https://m.edsoo.ru/795RTYVP7

Beibopounslit MeTox
HCCJIENOBAHUN

https://m.edsoo.ru/T3HDIU6RS

[IpakTrueckas padbora ¢
HCTIOJIb30BAHUEM 3JIEKTPOHHBIX
Tabmnn

https://m.edsoo.ru/79I8IHPHP

I'enepanbHasi COBOKYNHOCTD U
ciyuaiiHast BHIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OueHka
CpeIHero u Jucnepcuu
Fe€HEPAILHON COBOKYITHOCTH C
MIOMOIIBIO BEIOOPOYHBIX
XapaKTePUCTHUK

https://m.edsoo.ru/1234058 PN

I'enepanbHasi COBOKYIHOCTD U

https://m.edsoo.ru/UFSSLUWZX




ciyuaiiHast BIOOpKa. 3HAKOMCTBO
C BBIOOPOYHBIMU
xapakrepuctukamu. OueHka
CpeIHEero u Jucnepcun
Fe€HEPAILHON COBOKYITHOCTH C
MIOMOIIBIO BHIOOPOYHBIX
XapaKTepUCTUK

OueHuBaHue BEpOSTHOCTEN
coObITHII 110 BEIOOpKE

https://m.edsoo.ru/ZP168PTHI

CraTucTtuueckas runoresa.
IIpoBepka npoCTENIINX FUIIOTES C
MOMOILBIO CBOHCTB U3Y4YE€HHBIX
pacrpeneneHuil

https://m.edsoo.ru/AN2N5VIR1

10

CraTucTtuyeckas runoresa.
IIpoBepka npoCcTENIINX rUIIOTES C
MOMOILBIO CBOHCTB U3Y4E€HHBIX
pacrpeneneHuit

https://m.edsoo.ru/6VQ7TWZS6U

11

IIpaxTrueckas padbora ¢
HCIOJIB30BAHUEM 3JIEKTPOHHBIX
Tabmun

https://m.edsoo.ru/ASKODEFOW

12

IIpumepsl HEMPEPBIBHBIX
CIyYalHbIX BEIUYUH. DyHKLIMS
TJIOTHOCTU BEPOSAITHOCTH

https://m.edsoo.ru/R7TUJAF3E7

13

PaBHOMEpHOE pacnpeneneHue.
ITpumeps! 3a0a4, TPUBOASALIUX K
MOKAa3aTCJIbHOMY U K
HOPMAJIbHOMY paclpeneneHus M

https://m.edsoo.ru/TBYPVV96N

14

DyHKIUA [NIOTHOCTH
BEPOSITHOCTH MOKA3aTEJIbHOTO

https://m.edsoo.ru/OTSVANSGH




pacnpeneseHust

15

@yHKIUSA MIOTHOCTH
BEPOATHOCTH HOPMAJIbHOTO
pacnpeneneHus

https://m.edsoo.ru/3BEDF3PKL

16

IlocnenoBaTenbHOCTD
OJIMHOYHBIX HE3aBUCHMBbIX
coOprruii. [Tpumep 3amaun,
MPUBOIAIIEN K paCIPEACIECHUIO
Ilyaccona

https://m.edsoo.ru/D45HUB3GM

17

[IpakTrueckas padbora ¢
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
Tabmn

https://m.edsoo.ru/6XKX4ZTIF

18

KoBapuanus aByx Ciy4alHbIX
BennunH. Kosgpuument
KOPPEALHH

https://m.edsoo.ru/CLXUTCA37

19

CoBmecTHBIC HAOTIOIEHUS IBYX
BEJIMYHH

https://m.edsoo.ru/HROCOPOZ9

20

Beib6opounsrit koapduumeHT
KOppesALun

https://m.edsoo.ru/SL2HPVEAB

21

Paznuune mexny nTMHENMHON
CBSI3BIO0 U PUYUHHO-
CJIEICTBEHHOU CBSI3bIO

https://m.edsoo.ru/DQ77BBBIP

22

Jlunelinas perpeccus

https://m.edsoo.ru/F2NT3RIG

23

[IpakTrueckas padora ¢
HCIIOJIB30BAHUEM 3JIEKTPOHHBIX
Tabmmn

https://m.edsoo.ru/I9LGE6B45

24

IIpencraBnenue naHHBIX C
MOMOIIBIO TAOTUI] U JUarpamm,

https://m.edsoo.ru/JTHOWUM6V 3




OIrcaTeJIbHasA CTaTUCTUKA

29

OMBITHI ¢ PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUSMHU

https://m.edsoo.ru/ XLU9TSDVR

26

Brruucnenue BeposTHOCTEN
COOBITHI ¢ IPUMEHEHNEM

bopmyn

https://m.edsoo.ru/66 1 MIIPXR

2

Brraucnenue BeposaTHOCTEN
COOBITHI ¢ IPUMEHEHNEM
rpapuuecKuX METOIOB:
KOOpAWHATHAS MpsiMasi, 1ePEBO

2

nuarpaMma Jusepa

https://m.edsoo.ru/2WSLLMRF6

28

CnydaiiHble BETUYUHBI U
pacrpeneseHus

https://m.edsoo.ru/CVIY1COQSA

29

MatemaTnueckoe OKUIaHUE
CIy4ailHON BEJIUYHUHBI

https://m.edsoo.ru/FQJOJOKXY

30

MatemaTnueckoe OKUIaHUE
CIy4ailHON BEJIUYHUHBI

https://m.edsoo.ru/2Y XDFL4PS

31

KontponbHas padora:
"BeposiITHOCTb U CTaTUCTHKA"

https://m.edsoo.ru/WSI1ILA3US

32

Brraucnenue BeposaTHOCTEN
COOBITHI ¢ IPUMEHEHNEM
dbopmyt 1 rpadUIECKUX METOIOB

https://m.edsoco.ru/MFOY 8KOZ7

33

Brraucnenue BeposaTHOCTEN
COOBITHI ¢ IPUMEHEHNEM
bopmyt 1 rpadUIECKUX METOIOB

https://m.edsoo.ru/YISRDSASM
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Cny4aifHble BETUYUHBI U
pacrnpeneneHus.
MaremMaTndeckoe OKHUIaHUE

https://m.edsoo.ru/SNAA4YLRK




CIy4ailHON BEJIUYUHBI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMOBI

10 KUIIACC
Kon =
IIposepsiemble npeaMeTHBbIE Pe3yabTAThI 0CBOCHHSI OCHOBHOI
NpPOBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMBbl CpeAHero o6uero oopazoBaHusi
pesyabTara
6 Teopust BEpOATHOCTEN U CTATUCTUKA
6.1 UuraTh U CTPOUTH TAOIHLIBI U IUATPAMMBI
6.2 OnepupoBaTb  MOHATUAMHU:  CpemaHee  apupMeTHUecKoe, MenuaHa,
HanOoJsplIee, HANMEHbIIEEe 3HAYCHNE, pa3MaX MacCHBA YHUCIIOBBIX TaHHBIX
OnepupoBaTh MOHATHSAMU: CIYYalHBIA 3KCIEPUMEHT (OIBIT) U CIy4aiHOe
COOBITHE, 3JIEMEHTapHOE COOBITHE (3JIEMEHTApHBIH MCXOM) CIY4aifHOTO
6.3 OMbITa, HAXOAUTb BEPOSTHOCTM B OMNbITAX C PaBHOBO3MOXKHBIMHU
CITy4aliHbIMU COOBITHSIMU, HAXOIUTh U CPABHUBATDH BEPOSITHOCTU COOBITHI B
M3YUYEHHBIX CIIy4YaiHbIX HKCIIEPUMEHTAX
Haxomute u QopmynupoBate coObITHs: TepeceueHne W OOBbEOMHEHHE
6.4 IOaHHBIX COOBITHH, COOBITHE, TPOTHUBOIIOIOKHOE ITAaHHOMY COOBITHIO,
' MOJIb30BATHCS AUArpaMMaMiu Jiiiepa U GOpMyIIoi CIOKEHHs BEPOATHOCTEH
IIPU pelleHnH 3aaa4
OmnepupoBaTh MOHATHIMHU: YCIOBHAsI BEPOSITHOCTh, HE3ABUCHMBbIE COOBITHS,
6.5 HaXOAMUTb BEPOSITHOCTU C MOMOUIBI MpPaBWJIa YMHOXEHHs, C IMOMOLIbIO
JepeBa CIy4alHOrO OMbITa
6.6 [IprMeHAT> KOMOMHATOPHOE MPABUIIO YMHOXKEHHS IPU PELICHNUH 3314
OnepupoBaTh MOHATUSAMH. HCHbITAHUE, HE3aBHCHUMBbIE HCIIBITAHMS, CEPUs
6.7 UCTIBITAHUH, yCIIeX W Heylnada, HaXOAWTh BEPOSITHOCTU COOBITHI B CEPHUH
' HE3aBUCHMBIX HCIBITAHUH A0 MEpPBOrO yCIexa, HaXOAUTb BEPOSITHOCTH
co0ObITHil B cepun ucnbitanuii bepuysmm
6.8 OnepupoBaTb  MOHATUSIMHU.  CiydaliHas  BeJNMYMHA, paclpenesieHue
' BEPOSATHOCTEH, AUarpaMmMa pacrpeneneHus
11 KUIIACC
Kon o
IIposepsiemble mpeaAMeTHBbIE Pe3yabTAThI 0CBOCHHSI OCHOBHOI
NPOBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 06uero oopazoBaHusi
pe3yabTarTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTH BEPOSAATHOCTH  3HAYEHHI CIy4aiiHOMN BEJIMYMHBINO
' pacnpeneneHuIo WK ¢ MOMOIIBIO JHarpamMmm
52 OnepupoBaTb NOHATHEM MaTEMaTUYECKOTO  OKMUIAHUS, TPUBOAUTH




MIPUMEPBI TOrO, KaK MPUMEHSIETCS] MaTEeMaTUYECKOe OXKUAAHUE CIy4aiHON
BEJIMYUHBL, HAaXOOUTb MATEMAaTHYECKOE OXHMJAHHE IO AaHHOMY

pacnpencaeHur0
53 HmeTh npencraBieHne 0 3aKoHe OONBILINX YUCEI
54 Hwmerts npencrasiieHre 0 HOPMAJIbHOM PACIPENEICHUN




HHPOBEPAEMBIE DJIEMEHTBI COAEP/KAHUA

10 KVIACC

Kon
6

IIposepsiemMblii 3jIeMEHT COAePKAHUSNA

Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBneHne JaHHBIX C MOMOIIBIO TaOMUI U auarpamm. Cpennee apupMeTHUECKOE,
MenraHa, HauboJbIlee U HAUMEHbIIIee 3HAYCHUS, pa3Max, MUCTIEPCHsT U CTaHIAPTHOE
OTKJIOHEHHE YUCJIOBBIX HAOOPOB

6.2

Cry4aiiHble H5KCIEPUMEHTHI (OIBITBI) U CIIydaiiHble COOBITHS. DJEeMEHTaAPHBIE COOBITHS
(ucxonpl). BeposiTHOCTH ciydaiiHOrO COOBITHSA. BIM30CTH YaCTOTBIM BEPOSITHOCTH
coObitiil. CiyuyaiiHble OMBITHI C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.
BeposiTHOCTH COOBITHIA B OIBITAXC PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHIMHU

6.3

Onepauyu  Han COOBITHAMH. TepeceueHue, OOBEeAMHEHHEe, MPOTHBOIOIOKHBIE
coObiTHs. lnarpammel Diinepa. @opMyia CIOKEHUS] BEPOATHOCTEH

6.4

VYcnoBHass  BEPOSITHOCTb.  YMHOXKEHHE  BepOsITHOCTEH. JlepeBo  ciy4ailHOro
skcrepuMenTa. @opmyia OJHON BeposaTHOCTH. HezaBrcuMblie COOBITHS

6.5

KombOunatopHoe mnpaBmwio ymHOxeHus. llepecraHoBkn wu  (akropuan. Ywucno
couerannii. Tpeyronpauk [lackamns. @opmyna bmnoma HeroToHa

6.6

bunapubIii cnydaliHBIi ONBIT (MCHBITAHHWE), ycrex W Heygada. HesaBucumere
ucnbiTaHus. Cepuss HE3aBUCUMBIX MCNbITaHMM A0 mnepsBoro ycmexa. Cepus
HE3aBUCUMBIX UCIbITaHUN bepHynu

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenune BeposiTHOCTEH. Jmarpamma pacmpeneneHus.
[Ipumepsl pactipesiesieHnid, B TOM YUCJIe TEOMETPUYECKOeH OMHOMHATbHOE

11 KVIACC

Kon

IIpoBepsiemMblii 21eMEHT COAEPKRAHHS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

HucsoBble XapakTEPUCTUKHU CIy4alHBbIX BEIMYMH. MAaTE€MaTH4YeCKOe OXUOAHUE,
OUCIIEPCUs] U CTAHAAPTHOE OTKJIOHEHUe. lIpumepsl mpuMEHeHUsT MaTeMaTHYeCKOro
OXKMJaHWs, B TOM 4YHCJI€ B 337a4ax W3 NOBCENHEBHOM XU3HHU. MareMaTndeckoe
OXKHUJaHWe OWHAPHOW CITy4aliHON BETMYMHBI MaTeMaTHu4ecKkoe OKHIAHUE CyMMBbI
CIy4alHBIX BeIUYMH. MaremMaTH4eckoe OKUJAHUE U JUCTIEPCHs TEOMETPUUYECKOTO U
OMHOMHAIIBHOTO pacrpeneneHnii

52

3akoH OONBLIMX YHCENl U €ro poJib B HayKe, Mpupone u odmectse. Bribopounslit
METOJl UCCIIENOBAHNN

53

Ilpumepbl  HempepuIBHBIX  Ciay4alHbIX BenuuuH. llomsATne o0 moTHOCTH




pacnipeneneHus. 3afaqy, NPUBOIALIME K HOpMaIbHOMY pactipeneneHuto. [lonsaTue o
HOpPMAaJIbHOM pacIipesiesieHuu




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJLTATAM OCBOEHUSI OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3ZOBAHUSI

Kon IIposepsiembie TpeOOBaHUSA K MPeAMETHBIM Pe3yJIbTATAM OCBOCHHS
MPOBEPsIEMOro | OCHOBHOI1 00pa30BaTe/ILHOI NPOrpaMMBbI CPEeAHEro 00mero
TpedoBaHus o0pa3oBaHusi

BrnameHue wmeromamMm OKa3aTeNbCTB, AJITOPUTMAMH PELISHHs 3a1ad;
yMeHue (OpMyJHpPOBATH W ONEPHPOBATH MOHATHUSAMH. OIpEIeNeHHE,
aKCHOMa, TeOpeMa, CIENCTBHE, CBOWCTBO, NPU3HAK, MOKA3aTENbCTBO,
paBHOCHIIbHBIE (POPMYIIMPOBKH; MPUMEHSTh HX, YMEHHE (OpPMYyIHpOBaThH
o0paTHOE W TPOTHUBOMNOJOXKHOE YTBEPKIACHHE, NMPHUBOAUTH NPUMEPHI H
KOHTPIPUMEPBI, HCIOJNB30BATh METOI MAaTeMaTH4YeCKOW HHAYKLUHY,
NPOBOJUTD TOKA3aTENIbHBIE PACCYKACHUS MPHU PELICHUH 3a7a4, OLICHUBATh
1 JOTMYECKYI0  MpPaBWIBHOCTh  PACCY)KIOEHHH;, yMEHHE OINepupoBaTh
MOHSATHSIMH: MHOXXECTBO, ITOJMHOKECTBO, OMEPaLUH HaJ MHOXKECTBAM,
YMEHHE UCIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN — ammapar A
OIHCAHMSI PEAJBHBIX MPOLIECCOB U SIBJICHUH U MPHU PEIICHUH 3a1ad, B TOM
qrciie U3 Apyrux y4eOHbIX MPEeIMEeTOB; YMEHHE ONEPUPOBATh MOHATHSIMHU:
rpad), cBsI3HbII rpad, nepeso, NUKII, rpad Ha IUIOCKOCTH; YMEHHE 3a1aBaTh
U OIUCBIBATh rpadbl pa3sTUUHBIMU CHIOCOOAMH; MCIIONB30BaTh rpadbl MpH

PELICHUH 3a71a4

VYMeHue OmnepupoBaTh MOHSITHAMH. HATYpaJbHOE YHCIO, LEJNOE YHCIIO,
CTEINeHb C [EeJIbIM MOKa3aTeNieM, KOPEHb HATYPaJbHOU CTENEHH, CTENEHD C
palvOHAJIBHBIM TMOKA3aTCJIEM, CTCIICHD C HeﬁCTBHTeHbeIM IIOKa3aTEJIEM,
jgorapudm dYuclia, CHHYC, KOCHHYC M TAHTEHC MPOM3BOJBHOIO YHUCIA,
OCTaTOK MO MOAYJIK, PaLHOHAIBPHOE YHCIO, HPPALHOHAIBHOE YHCIIO,
MHOXECTBAa HATYPAJbHBIX, MLECJIbIX, pPalUOHAJIBHBIX, I[eflCTBPITeJ'IbeIX
2 HUCCIT, YMCHHUE UCIIOJB30BATh MIPU3HAKU ACIIUMOCTH, HaUMEHBIIUN O6H.[PII>1
JenuTeNb U HaWMeHblee OoOlee KpaTHOe, ajiropuT™M EBkiuma mpu
pemi€HUN 3aAa4, 3HAKOMCTBO C PA3JIMYHBIMU MO3UITHUOHHBIMU CUCTEMaMU
CUUCJICHUA, YMEHUEC BbIIIOJIHATD BHIYUCIICHUE 3HAYEHUU U npeo6pa30BaHI/I$1
BBIPAXKEHHUI CO CTEMeHsIMH M Jjiorapudmamu, npeodpasoBaHus APOOHO-
palrOHAJIBHBIX Bpra}KeHHﬁ; YMCHUE onepupoBaTh TIOHATUAMMU.

MOCJICA0BATCIBbHOCTD, apI/I(I)MeTI/I"IeCKaﬂ nporpeccus, reoMeTpuicckas




nporpeccusi, OECKOHEYHO yOBbIBAlOINAs TE€OMETPHYECKasl MPOTPECCHS,
YMEHHE 3a/1aBaTh IIOCJIEAOBATENIbHOCTH, B TOM YHCJIE€ C IIOMOLIBIO
PEKYpPEHTHBIX (HOPMYJI;, YMEHHE ONEPUPOBATH MOHATUSMHU. KOMILIEKCHOE
YHCIIO, CONPSDKEHHbIE KOMIUIEKCHBIE YHCJA, MOAYJb U apryMEHT
KOMIUIEKCHOTO ~ 4Hcia,  (opMa  3aMUCH  KOMIUIEKCHBIX — YHCEIN
(reoMeTpudeckasi, TPUTOHOMETpUYECKass U aireOpamyeckas);, yMeTb
NPOM3BOIUTE apU(PMeTHIeCKne NeHCTBUS C KOMIUIEKCHBIMU YHUCIIAMH,
NPUBOIUTE TPUMEPBI HCIIOJIb30BAHMS KOMIUIEKCHBIX YHCEIN;, ONEepUPOBATh
MNOHATUSAMM.  MaTpuua 2x2 u  3%3, onpegenuTens  MaTPULB,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OTIPCACTIUTEIA

YMeHHne oOnepupoBaTh MOHATHAMU. PAaLMOHAJIbHBIE, HPPALUOHANbHBIE,
NOKa3aTeJIbHbIE, CTENEHHbIE, JOorapupMUIeckne, TPUTOHOMETPHUYECKUE
VPaBHEHHs M HEPABEHCTBA, WX CHUCTEMBbI, yMEHHE ONepUpOBaAThb
NOHATHSIMH. TOXKIECTBO, TOXIECTBEHHOE MNpeoOpa3oBaHUe, YpaBHEHHE,
HEPABEHCTBO, CHUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHJIBHOCTH
YPaBHEHUN, HEPABEHCTB U CHUCTEM, YMEHHE peulaTb YPaBHEHUs,
HEPABEHCTBA U CHUCTEMBbl C IOMOLIBI0 PA3JUYHBIX NPUEMOB, peELIATh
VPaBHEHHUsl, HEPAaBEHCTBA M CHCTEMbl C [apaMeTpoM, HNPUMEHATH
YPaBHEHUsl, HEPABEHCTBA, MX CHUCTEMBbl MJII PELICHHS] MaT€MaTHYECKHX

3a/1a4 v 3a/1a4 U3 Pa3InIHbIX 00J1acTeil HAYKH U PeasbHOM KU3HH

YMeHne oOonepupoBaTh NOHATHUSAMH: (DYHKIMS, YETHOCTh (YHKIHH,
NEePUOIUYHOCTh (YHKIHMH, OTPAHUYEHHOCTb (YHKIHMHU, MOHOTOHHOCTB
GyHKIUH, 3KCTpeMyM (yHKIMM, HanOOJNbIlee W HAUMEHBIIEe 3HAYSHUS
($yHKIMM Ha TPOMEXKYTKE, HEempepbIBHAs (QYHKIMS, aCHMIITOTHI rpaduka
¢$yHKIMH, TIepBasi W BTOpast MPOU3BOAHAS (YHKIMH, FE€OMETPHUECKUN U
¢usnyeckuil CMBICT TPOM3BOAHOH, mepBOOOpasHas, ONpeAeIEHHbIH
UHTErpaj, yMEHHE HAXOAWThb AaCUMNTOThI rpaduka (QyHKUWH, yMEHHE
BBIYUCIIAATE  NPOM3BOAHBIE CYMMBI, IPOU3BEACHHUS, YaCTHOIO W
KOMITO3ULIUN (PYHKUMH, HAXOOUTH YPaBHEHHE KacaTENbHOW K rpaduky
(byHKIMH, YMEHHE HaXOOUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
YMEHHUE HCIIONIb30BaTh MPOW3BOAHYIO [UIA HCCIENOBaHHUS (DYHKIIHA,
HAXOIUTh HAWOOJBbIINE W HAWMEHbILINE 3HaueHWs (YHKUUN, CTPOHUTH
rpaKu MHOTOUYJICHOB C HCIIOJIb30BAHMEM arrapara MaTeMaTHUeCKOTo
aHamu3a, MPUMEHSTh NPOM3BOAHYIO Ui HAXOXKISHHUS HAUJIYYLIEro
peleHnss B TPHUKJIAIHBIX, B TOM YHCJIE COLUAIbHO-’KOHOMHYECKHX U

(du3nUecKrx 3aadax; HaXOAUTh TUIOMAAN U OOBEMBI PUTYp C MOMOIIBIO




HUHTErpajga, NpUBOAWUTH TPHUMEPBI MATCMAaTHYCCKOI0 MOIACIHUPOBAHUA C

noMotibio auddepeHnnanbHbIX ypaBHEHUN

YMeHne onepupoBarbk NOHATUAME: Tpaduk QyHKIUH, oOpaTHast QyHKLHS,
KOMIO3UIUsT (DYHKIMHA, JUHeHHas (QyHKOUS, KBagpaTUYHAs (QyHKIHS,
paunoHanmbHas (PYHKIUS, CTeneHHas (QyHKIUS, TPUTOHOMETPUUECKHE
(GyHKIUH, OOpaTHbIE TPUTOHOMETpPUUECKHe (PYHKIHMH, MOKa3aTelbHas U
norapudmuyeckasi (QyHKUHUH, YMEHHE CTPOUTh TIpaUKH HM3YYEHHBIX
¢yHKUMH,  BBINOJHATL  mHpeoOpasoBaHusi  rpadukoB  (PyHKUHMH,
UCTIONB30BaTh rpaduKu Il U3y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peleHny 3a1a4 U3 APYyrux yueOHbIX NPEIMEeTOB M 3a7ad M3 peajbHOMN
JKU3HH, BBIpAXaThb (OPMyJaMU 3aBHCUMOCTH MEXIY BEIMYUHAMY,
UCTIONB30BaTh CBOHCTBAa M Tpaduku QyHKIMHA 1 PELIeHUs YpaBHEHU,
HEPaBEHCTB M 3a7ad C MapaMeTpamy;, H300pakaTb Ha KOOPAUHATHOM

MJIOCKOCTH MHOKECTBA PELICHUIN YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHHne periaTh TEKCTOBBIE 3aJadd Pa3HbIX THUIIOB (B TOM 4YHCJIE Ha
NPOILEHTHI, IOJIM M YaCTH, Ha JBIXKEHHE, PadOTy, CTOMMOCTb TOBapOB H
yCIyT, HAJIOTH, 3a7a4i U3 00JacTH yNpaBJICHUs JTHYHBIMH U CEMEHHBIMU
(¢uHaHCAMU), COCTaBISITH BBIPAXKCHUsS, YPABHEHMs, HEPABEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3a7a4d, HCCJIENOBATH INOJIYYCHHOE DPEIIECHUE U
OLICHUBATh MPaBIONOAOOHOCT PE3YJIbTATOB, YMEHHE MOIEIHUPOBATh
peanbHbBIE CUTYallMM HA SI3bIKE MAaTEMATUKH, COCTABJISITb BBIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI IO YCJIOBUIO 3aJ]a4H, UCCIEN0BATh
IOCTPOEHHbIE ~ MOJENM C MWCHOJBb30BAHMEM  amnmapara  anredpsl,

UHTEPIPETUPOBATD MOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh MOHSITHSIMU. CpenHee apudMerndeckoe, MeauaHa,
HauboJbIlllee U HAUMEHbBINEee 3HAYSHUS, pa3Max, AUCIEPCHs, CTAHIAPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa, YMEHUE W3BJIEKaTh, WHTEPIPETHPOBATH
WH(POPMALIMIO, MPECTABJICHHYIO B TaOJMIAX, HA AWAarpaMMax, rpadpukax,
OTPAXKAIOIIYK) CBONCTBA PEaJbHBIX MPOLIECCOB U SBJICHUH, MPEACTABISATh
UHPOpPMALMIO C TOMOINBIO TabaWI W JOUarpaMM, HCCIENOBaTh
CTAaTHUCTUYECKUE JaHHBIC, B TOM YHCJIe C MPUMEHEHHEeM TrpadUuecKux
METOJIOB H 3JIEKTPOHHBIX CPENCTB; rpadyUdecKu UCCIEA0BaTh COBMECTHBIE

HaOJIOEHNS C IOMOIIBIO AUATPaMM PACcCENBAHUS U JIMHEHHON perpeccuu

YMeHHe OnepupoBaTb MOHATHUSAMH. CIy4YalHbIA ONBIT U CIy4YaiHOe

COOBITHE, BEPOSTHOCTh CIYYaHOTO COOBITHUS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIONB30BAHHEM T'paQHUUECKMX METOJOB, IPHUMEHSTh
bopMyJBl CIOXKEHHS W YMHOXKEHHUS BEPOSITHOCTEH, (HOPMyJy ITOJHOM
BepOsTHOCTH, (popmyny beprymnm, komOuHaTopHBIe (PakThl U POPMYIIBL,
OLICHUBATh BEPOSITHOCTH pPEaNbHBIX COOBITHI; YMEHHE ONEepHUpPOBATh
NOHATHSIMH.  CIIy4aiHas BEJNUYMHA, paclpefesieHHe BEepOSITHOCTEH,
MaTeMaTHYECKOe OXHIAHHe, AUCIEePCHs] U CTaHAAPTHOE OTKIIOHEHHUE
Cly4yaliHOH  BEeNWYMHBL, (PYHKUHMH pacHpefeieHus U  IUJIOTHOCTH
PaBHOMEPHOTO, [TOKA3aTEIbHOTO U HOPMAJIBHOTO PACIpeNeNeH i, yMeHne
HCIIOJIb30BATh CBONMCTBA M3YYEHHBIX PACHpPEACNICHUN NI PEeLIeHUs 3a/1ad,;
3HAKOMCTBO C MOHSTHUSAMH. 3aKOH OOJNBIINX YHCEN, METOIbI BHIOOPOYHBIX
UCCIICIOBAHMI;, YMEHHE TMPHUBOAUTH MPUMEPbl MPOSBICHHUS 3aKOHA
OONBLUINX YHCEN B MNPHUPONHBIX U OOILIECTBEHHBIX SIBJICHUSX, YMEHHUE
ONEPHPOBATH TMOHATHUSIMHU. COUYETAHHE, NMEPECTaHOBKA, YMCIIO COYETAHUH,
YHCIO  MEePeCTaHOBOK, OwHOM  HBIOTOHA, yMeHHe  MNPUMEHSAThb
KOMOWHATOpHBIE (DAKTBI U PACCYXKACHUS U PEIUEHHs 3a/1a4, OLICHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITHI, COCTABJIATh BEPOSITHOCTHYIO MOJIENb U

UHTEPIPETUPOBATD MOJYYECHHBIN PE3yIbTaT

YMeHne onepupoBaTb INOHATUSMH. TOYKA, MpsAMasi, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyd, BEIUYHNHA YIUIA, IIJIOCKUN Yo, ABYTPAHHbIN
yroJi, TPEXTPaHHBIA YroJl, CKPELIUBAIOIINECs MPsIMblE, MAPAJUICIBHOCTD U
NEePNEHAUKYIAPHOCTb MPSIMBIX U IJIOCKOCTEH, YroJ MEXAYy MNPsSMbIMHU,
yrojg Mexay MNpsMOM U IJIOCKOCTBE), YIOJ MEXAY IUIOCKOCTSMH,
paccTossHUE OT TOYKM OO IIOCKOCTH, PACCTOSTHUE MEXIY MNPsSMbIMHU,
PacCTOsIHUE MEXKAY IIOCKOCTSAMH, YMEHHE HCIOJIb30BaTh NMPU PELIEHUU
3ama4 U3ydeHHbIe (PaKThl U TEOPEMbl IJIAHUMETPUU, YMEHHUE OLICHMBATH
pasMepel OOBEKTOB OKPYJKAIOIIEro MHpPA;, CTPOUTh MaTeMaTHUECKHe
MOZENH C IOMOILIBID TEeOMETPUYECKUX MOHATHM M BEJIWYUH, pelaThb

CBA3AaHHBIE C HUMU MPAKTHYCCKUEC 3aa4n

10

YMeHHne omepupoBaTh MOHATUSAMH. IUOWAAb (GUrypsl, o0béM (UTypBI,
MHOTOTPaHHHK, MpPAaBWIBHBII MHOTOTPAaHHHUK, CEUYE€HHE MHOTOTPaHHUKA,
KyO, mapaurenenumnen, nNpuU3Ma, nHUpaMmuaa, (UIypa U TOBEPXHOCTH
BpallleHUs, HWJIUHAP, KOHyC, map, chepa, muomanb chepwl, MIOMAAb
MOBEPXHOCTH THMPAMHIbL, TMPHU3MBI, KOHyCa, LMIMHApPA, O0BEM KyOa,
NPSMOYTOJIBHOTO MapajuleeNIuIeia, NHUPaMHUAbL, TPU3MBIL, LWJIHHAPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMs KOHyCa M LMJIHMHIDA,

napajjiCJibHblIC OCH WKW OCHOBAHWK), CEUYCHHE 1Iapd, IIJIOCKOCTD,




Kacaromascss cdepel, IMIUHAPA, KOHYyCAa, YMEHHE CTPOHUTb CEUeHHE
MHOTOTPaHHHMKA, M300pakaTb MHOTOIPAaHHHUKH, (UTYpPHl U TOBEPXHOCTH
BpAllleHUs, UX CEYEHUs, B TOM YHCJIE C OMOILIBIO 3JIEKTPOHHBIX CPEACTB;
yMEHHE NPHUMEHSTh CBOICTBA N€OMETPUYECKUX (UTYpP, CAMOCTOSITEIHHO
(bopMyIHpPOBaTh ONpEAENeHHs H3y4aeMbIX (PUTYP, BBIIBUTATh TUIIOTE3HI O
CBOWCTBaX M IMpPH3HAKAX TeOMETPHUecKuX (uryp, oOOCHOBBIBATH WIIH
ONpoBepraTb WX, YMEHHE MpPOBOIUTH KiaccuPuKauuw GUryp 1o
Pa3NIUYHBIM TPU3HAKAM, BBIIOJIHIATh HEOOXOAMMBIE OTOJHUTEIbHBIE

MOCTPOEHUS

11

VMeHue onepupoBaTh IMOHSTHUSIMH. JBH)KEHHE B  IPOCTPAHCTBE,
napajulebHbIi MePeHOC, CUMMETPHs Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
NOBOPOT, mpeoOpazoBaHue MonodOus, MOAOOHBIE (UTYPBL, YMEHHE
pacno3HaBaTh paBHbE U MOAOOHBIE (UIYPBL, B TOM YHCIE B MPHPOIE,
HCKYCCTBE, apXUTEKTYpe, UCIONb30BaTh FEOMETPUYECKHE OTHOLICHUS NIPH
pelIeHUH 3a7a4, HAaXOOUTh T[€OMETPUYECKHE BEIUYMHBbI ([JIMHA, YTOJ,
IUIOIIAAb, 00BEM) MPHU PEIIEHUH 3a/1a4 U3 APYTUX yueOHBIX MPEIMETOB U
U3 peaJbHOH JKU3HHU, YMEHHE BBIUUCIATH TEOMETPHYECKUE BEITUYHHbBI
(nmuHa, yrom, miomans, OOBEM, IUIOMIAAb IOBEPXHOCTH), HCIIONB3YS
u3y4deHHble (GOPMyJibl U METOIbL, B TOM YHCIE. IUIOLIaAb MOBEPXHOCTH
NUPaMUABL, TPU3MBL, KOHyCa, LMJIMHAPA, IUomans cdeprl; oObéM Kybda,
NPSIMOYTOJIBHOTO  MapajUiesienunena, MNUPAMUAbL, NPU3MbL,  LHJIHHAPA,

KOHYCa, 11apa; YMEHNE HAXOAUTh OTHOIIEHHE OOBEMOB MOIOOHBIX (GUTYD

12

YMeHne onepupoBaTh MOHATHSIMU. MPSIMOYTOJIbHASI CUCTEMA KOOPIHMHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPIWHATBI BEKTOpPA, CYMMa BEKTOPOB,
NPOM3BEICHHE BEKTOpPa Ha YHCIO, PA3JIOKEHHWE BEKTOpa Mo Oas3ucy,
CKaJsIpHOE TPOU3BENEHME, BEKTOPHOE MPOU3BENEHUE, YIrol MeXIy
BEKTOPAMHU; YMEHHE MCIIOJb30BaTh BEKTOPHBIH M KOOPAUHATHBIA METON

AJI PEIICHUA FrCOMETPHUYCCKUX 3adaY U 3aaa4 APYyrux yLIe6HbIX npeaMeTOB

13

YmMeHne BbI6I/IpaTb HOI[XOI[;IH_IHP'I MECTOH AJId pEIICHUA 3aa49u, MOHUMAHUEC
3HAUUMOCTU MATEMATUKKU B H3YUCHUU TMPUPOAHBIX U O6H_[6CTB6HHBIX
npoueccoB u ﬂBHeHHfI; YMEHUE pPacClo3HaBATh TMPOABIICHUE 3dKOHOB
MATEMATUKH B UCKYCCTBE, YMCHUE IMPUBOAUTH MPUMEPBI MATEMATUICCKUX

OTKPBITHHA POCCUICKON U MUPOBON MaTEMaTUYECKON HAyKU




HEPEYEHD DJIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBIX HA EID

IO MATEMATHUKE
Kon IIposepsieMblii 21eMEHT COAEPKRAHMS
1 Yucna 1 BEIMUCIEHUS
1.1 Harypanbnele u nensle uyncia. IIpusHaku 4eIMMOCTH LEbIX YUCEN
12 Paumonaneabie  uncna. OOBIKHOBEHHbIE W JI€CATHYHBIE APOOH, TPOLIEHTHI,
' OecKkOHEeUHbIE TEPUOANIECKUE IpoOH
13 Apudmernueckuii KOpeHb HaTypaslbHOU creneHH. [eficTBus ¢ apudmeTndaeckumu
' KOPHSIMU HaTypasbHOH CTeNeHU
L4 Crenens ¢ nenbiM nokasareneMm. CTeneHb ¢ palluOHANbHBIM MOKa3areneM. CBONCTBa
' CTeNeHU
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHCJIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecATHUHbIE U HATYPAJIbHBIC JOTAPH(PMBI
JeiictButenbHbie  4ucna. Apudmernmdeckue omepanuud € ICHCTBUTEIbHBIMU
1.7 yrcnamy. [IpuOmmkéHHble BEIYUCICHHS, PaBUIIa OKPYTJICHHs], IPUKUAKA U OLIEHKA
pe3yJibTaTa BHIUUCIEHUN
1.8 [IpeobpazoBanne BeIpaKEHHI
1.9 KomnnekcHele uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Ienbie 1 npoOHO-paIMOHATIEHBIC YPABHEHUS
22 HppaunoHaibHbIE YPABHEHHS
23 TpuroHomerpuueckue ypaBHEHUs
24 [TokazaTenpHbIE U JOrapuPMUUECKUE YPABHEHHS
2.5 Lenbie 11 APOOHO-paLIMOHANBbHBIE HEPABEHCTBA
2.6 UppaunoHanbHble HEpaBEHCTBA
2.7 INokazarenpHble U IOrapUPMUIECKHE HEPABEHCTBA
2.3 TpuroHoMeTpuyecKiie HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMu
2.11 Martpuia cuctemMbl JJUHEHHbIX ypaBHeHUH. OnpeaenuTenb MaTpULIbl
3 OyHKIUN U Tpaduku




OyHk1us, crnocodbl 3amaHust QyHkumu. I'padux ¢yHkumu. BzanmHo obparHble

> ¢ynkunu. YétHble u HeuéTHbIe PyHKumU. [lepuognueckue GpyHKIIHN
OObnactp ompeneneHuss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymum QyHkumwm.
39 IIpoMeKyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXXYTKM  MOHOTOHHOCTH — (DYHKIIHHL.
' MakcumymMbl ¥ MHHUMyMbl (QyHKkunu. Haunbonbinee W HauMeHbliee 3HaueHHE
(YHKLNHN Ha TPOMEKYTKE
13 CrenenHass (yHKUMS C HATypaJbHBIM M LEJbIM IOKa3aTeneM. EE cBolictBa u
' rpaduk. CoticTBa u rpaduk KOpHs 7-0l CTeneHn
3.4 TpuroHomerpuieckue PyHKLINHU, UX CBOHCTBA U rpaduKu
3.5 ITokazatenpHast u jgorapudmudeckas QyHKIHH, UX CBOWCTBA U rpauKu
36 Touku paspeiBa. Acumnrorel rpadpukoB ¢yakumii. CpoiicTBa  (YHKIHIA,
' HETIPEpPBIBHBIX Ha OTPE3Ke
3.7 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHHs IOCIIEN0BATENILHOCTEH
3.8 Apudmernueckas u reomerpudeckas nporpeccuu. @opmyia CI0KHBIX TPOLIEHTOB
4 Hauana MmaTemMaT4eckoro aHajinusa
4.1 IIponsBonnas ¢pyHkumu. [Ipon3BogHBIE 3JI€MEHTAPHBIX (PYHKIHI
[IpuMmeHeHne NPOU3BOAHOH K HCCIENOBAHUIO (YHKIUA Ha MOHOTOHHOCTb H
42 sKkcTpeMyMbl. Haxoxxnerne HauOoNbIIero U HAaUMEHBLIEro 3HaUeHUs] QYHKINH Ha
OTpe3Ke
43 [epBooOpasnas. Unterpan
5 MHOkecTBa U JIOTHUKA
5.1 MHoecTBO, onepanuu Hag MHOXKecTBaMu. Jlnarpammel Diinepa — Benna
52 Jloruka
6 BeposATHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOoCTh
6.3 KomOunatopuka
7 T'eomerpust
7.1 Durypsl Ha IOCKOCTH
72 [psiMble U TIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena u NOBEPXHOCTH BpaLIEHUS
7.5 Koopaunatel u BEKTOPBI




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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