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IMNOACHUTEJIBHASA 3AIIMCKA

VYueOHnbiii kypc «BeposTHOCTP M CTaTUCTUKa» YrAyOJIEHHOTO YPOBHS
ABJISIETCSL  MPOJOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOIO y4eOHOro Kypca
yriayOnEHHOTO YPOBHS Ha YPOBHE CpEeIHEro 001ero oopasoBanus. Y 4eOHbI Kypc
npeaHa3HavyeH sl OpMUPOBaHUS Y 00yHAIOLIUXCSl CTATUCTUYECKON KYJIbTYPHI U
NIOHUMAHMS POJIM TEOPUU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
U3YUYCHHUS CIIyYalHbIX COOBITHM, BEIWYMH W mponeccoB. [Ipu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUS OOyYaloIIMXCS O METoJax HMCCIeAO0BaHuUs
U3MEHYMBOIO MHUPA, pa3BUBACTCSI NOHMMAHHWE 3HAYUMOCTH U  OOLIHOCTHU
MaTeMaTUYECKUX METOJOB IO3HAHUS KaK HEOTHEMJIIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Conepxanne y4eOHOrO Kypca HAmpaBlIeHO HA 3aKpeIUICHHE 3HAHUH,
HOJTyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 00IIero oopazoBaHus, U
Ha Pa3BUTHE IPEACTABICHUM O CIy4alHBIX BEIWYMHAX M B3aUMOCBA3SIX MEXIY
HUMHU Ha BaXXHBIX MpUMEpax, CIOKETbl KOTOPBIX MOYEPIHYTHl U3 OKPYKAIOUIErO
mupa. B pesynprare y o0y4arommxcsi 10KHO chOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MaTEMAaTHYECKUX MOJEINAX, UCIOIb3YEMbIX
JUIA  ONHUCAHWs  aHTPONIOMETPUYECKHX M JeMOrpauyecKux  BEJIUWYMH,
NOTPENIHOCTE B pa3MyHbIE pOJa H3MEPEHMSIX, UIMTEIbHOCTH O€30TKa3HOU
pabOThl TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUW U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SBIsIeTCS 0a30i JJII OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAUMBIX CIEHHUAINCTAM HE TOJBKO MHKEHEPHBIX
CHELUAIbHOCTEH, HO TaKXe COLUAIBHBIX M IICUXOJOTMYECKUX, ITOCKOJIBbKY
COBpPEMEHHbBIE OOIIECTBEHHbIE HAYKU B 3HAUMTEIbHON MEpe MCHOJb3YIOT ammapar
aHanu3a OONBIIMX JaHHBIX. LleHTpanbHYI0 YacTh Y4YEOHOro Kypca 3aHUMAaeT
oOCyXJIeHHe 3aKOoHa OOJIBIIMX Yucel — (PYHIAMEHTAJIBHOTO 3aKOHA IMPHUPOIH,
UMEIOIIET0 MATEMaTHYECKYI0 (POpMalIN3alUIO.

B cooTBeTcTBUM C yKa3aHHbIMM LEJIIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YIrIyOJEHHOM YPOBHE BBIJEIECHBI OCHOBHBIE
cozepxkarenbHble TUHUU: «CiydaiiHble COOBITUSL U BEpOSATHOCTH» U «CilydaiiHble
BEJIMUMHBI U 3aKOH OOJIBIINX YHCEID).

[ToMMMO OCHOBHBIX JMHMHA B y4€OHBIH KypC BKJIFOUEHBI 3JIEMEHTHl TEOPHU
rpagoB U TEOPUH MHOXKECTB, HEOOXOJUMBIE [JIsi MOJHOIIEHHOTO OCBOEHUS
MaTepuajia JaHHOTO Y4eOHOro Kypca M CMEXHBIX MaTEeMaTHYECKUX Y4YEOHBIX
KYypCOB.

Copepxanne nuHuu «CiydaiiHble COOBITHSI U BEPOSTHOCTH»  CILYXKHT
OCHOBOH 111 (hOpMHMpOBaAHUS TNPEACTABICHUNH O pPACIPEAEICHUN BEPOSTHOCTEN
MEK1y 3HAYCHUSMU CIIyYalHbIX BEJIMYUH. BaxkHYyI0 4acTh B 3TOU COAEpKATEIBbHOU
JIMHUY 3aHUMAET U3yYE€HHUE FEOMETPUUYECKOI0 U OMHOMHUAIBHOTO paclpeaesieHud U



3HAKOMCTBO C WX HENPEPBHIBHBIMU aHAJIOTaMH — IMOKa3aTEIbHBIM U HOPMAJIbHBIM
pacnpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HEMNPEPHIBHBIMU  CIyYalHBIMU  BEJIMYMHAMU U
pacrpeieieHusIMM, aKIEHTUPYIOT BHUMAHUE OOYYaIOIIMXCS HAa OINUCAHUU W
W3YYCHUU CITyYalHBIX SBIICHUN C MOMOIIBIO0 HEMPEPBIBHBIX (PYyHKIMNA. OCHOBHOE
BHHMAaHUE YAENSIETCS M0Ka3aTeIbHOMY U HOPMaJIbHOMY PaclpeacICHUSIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCsi O3HAKOMHUTEIBHOE HU3YyYCHHUE CBSI3U
MEXIy CIydyalHbIMM BEJIMYMHAMU U OINHUCAHUE JTOM CBSA3U C TOMOIIBIO
kodhumnreHTa KOppensIuu W €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEp’KaHUS Pa3BUBAIOT TEMY «JlHMarpaMmbl pacCeMBaHUs, U3yUEHHYIO Ha YPOBHE
OCHOBHOIr'0 0011ero 0o0pa3oBaHHsi, © BO MHOTOM OIMPAIOTCS Ha CBEACHUS W3
KypCOB aJIr€Opbl U T€OMETPHH.

Emé ommH  2IeMEeHT  CoAepKaHWs, KOTOPBIA  Mpeajaraercss  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIE€AO0BATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX
COOBITHH, HACTYMAIOIINX B €IMHUIY BpeMeHU. O3HAKOMJIEHUE C pacipeneeHueM
BEPOSITHOCTEW KOJMYECTBA TAaKMX COOBITUA HOCUT pPa3BUBAIOUIMN XapakTep U
SIBJISIETCS aKTYaJIbHBIM JUIsI OyAyIIUX aOUTYpPUEHTOB, MOCTYHAIOIIUX Ha y4COHBIC
CIICIMAIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAyKaMH, TICUXOJIOTHEH U
yIpaBJICHUEM.

Ha wu3yuenue yueOHOro Kypca «BepoATHOCT, W CTaTUCTHUKa» Ha
yIIIyOJIeHHOM YypoBHE oTBoautcs 68 yacoB: B 10 kiacce — 34 uaca (1 yac B
Henento), B 11 kmacce — 34 yaca (1 yac B Henemo).



COJEPXAHUE OBYUYEHUA
10 KITACC

I'pad, cBsa3HbIil rpad, myTu B rpade: nukibl U nenu. CteneHb (BaleHTHOCTD)
BepuuHbl. ['padsl Ha mnockoctu. [{epeBbs.

CrydaifHple SKCTIEPUMEHTHI (OTIBITHI) U CIyYalHbIE COOBITHSA. DJIEeMEHTApHbIE
coObITHs (MCX0/bl). BeposSTHOCTH ciiydaliHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposiTHOCTU ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIeMEHTapHBIMU COOBITUSIMHU.

Onepauuu HaJ COOBITUSMU: TIEpeceUeHre, 00bEAMHEHNE, MPOTUBOIOI0KHBIE
coObrTus. Jlnarpammel Ditnepa. @opMyina COKEHHS BEPOITHOCTEH.

VYcioBHass BEPOSITHOCTb. YMHOXKEHHUE BEPOSATHOCTEH. JlepeBO cCiaydarlHOro
akcriepumenTa. Gopmyiia nonHou BeposatHocTU. Dopmynia balieca. HezaBucumelie
COOBITHUSI.

bunapHbIi citydailHblid ONBIT (MCOBITAHKE), yceX U Heynaya. HezaBucumblie
ucneiTanus. CepHsi HE3aBUCHMBIX HCIIBITAHUM J10 mepBoro ycnexa. IlepectaHoBku
u dakropuan. Yucmo coueranmit. TpeyronpHuk Ilackams. ®opmyna OuHOMA
Hsrorona.

Cepusi He3zaBUCUMBIX HcnblTaHuld bepuymnu. Ciy4ailHblii  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaiinas BenunuuHa. Pacnpenenenue  BeposiTHocTed.  J{marpamma
pacnpenenenud. Onepanuu HaJ Cly4YallHbIMM BEeIWYMHAMK. buHapHas cirydyaiiHas
BeqMuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIEOMETPUYECKOE U
OMHOMHAJIBHOE.

CoBMeCTHOE pacnpefeneHie JByX CilydalHbIX BenudyuH. HesaBucumeble
Cly4yailHble BEJIIMYMHBbL.MaTeMaTUYeCKOe OXHUAAHUE CIyYalHOW BEJIIMYHUHBI
(pactipenenenus). Ilpumepbl  NpUMEHEHHS  MaTeMaTHYECKOrO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTH4ecKoe OXHUAaHHEe OWHApPHOW CciaydyalHON
BEJIMYMHBL. MareMaTndeckoe OXHWJAHWE CYMMBbI  CIyYalHBIX  BEJIWYUH.
MaremaTtuyeckoe OKHMJIAHUE r€OMETPUYECKOTO 17} OMHOMUAIBHOTO
pacpenecHu.

Jucriepcuss W CTaHAAPTHOE  OTKJIOHECHWE  CIyYaWHOM  BEIIMYUHBI
(pacnpenenenus). Jlucnepcus OuHapHOM ciiyyaliHON BelM4YMHBI. MartemaTudyeckoe
OKMJIAHUE TMPOU3BEACHUA M AUCHEPCUS CYMMBbl HE3aBUCHMBIX CIy4aulHBIX
BenuuuH.  Jlucmepcuss WM CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenud. Jucnepcus MW CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KVIACC



HepasenctBo YeObiméBa. Teopema UeOwiméBa. Teopema beprymiun. 3akon
OonplMx  uucesl.  BpIOOpouHBIE  MeTon — ucchenoBaHuil.  Bweibopounble
xapakTepucTuku. OleHUBaHUE BEPOSTHOCTU COOBITHSI TIO BHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpoCTENIINX TUIIOTE3 C IOMOIIBIO U3YYEHHBIX PACIIPEICIICHUN.

HenpepriBHble ciyuyalinble BenuuuHbl. [Ipumeppl. DyHKIUA IUIOTHOCTH
BEPOSITHOCTU pacnpenesicHus. PaBHOMepHOe pachpelesieHne M €ro CBOMCTBA.
3agauu, NPUBOAIINE K TTOKA3aTEIIbHOMY paclpeAesieHUI0. 3aaud, NPUBOIAIINE K
HOPMAJIBHOMY pacnpeeseHuIO. OyHKIUA IJIOTHOCTH BEPOATHOCTHU
MIOKA3aTeJILHOTO pacipeaeseHus, PyHKIUS MITOTHOCTA BEPOSATHOCTH HOPMAITLHOTO
pacnpeaenenus. OyHKIUS INIOTHOCTU U CBOMCTBA HOPMAJIBHOI'O PACIIPEICIICHHUS.

[locnenoBarenbHOCTh  OJAMHOYHBIX ~ HE3aBUCHUMBIX  COObITHMH. 3amauu,
pUBOAsIIME K pactipenenenuto [lyaccona.

KoBapuanust nByx caywyailHbiX BenuuuH. Kosdduiuent nuHeiHOU
koppensiniud.  CoBMECTHbIE  HAOMIOACHUS  JIBYX  BEIWYWH. BBIOOpOUHBIN
kodhdummeHT koppensiuu. Paznuure MexIy JIUHEWHOW CBA3BI0O U MPUYHMHHO-
CJIEACTBEHHOMU CBsA3bI0. JIMHEHAs perpeccus, METOI HAMMEHBIINX KBAIPaTOB.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHB)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:kIaHCKOr0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UIIMK 00yYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  0OIiecTBa,  NPEICTaBIEHUE O
MaTeMaTUYECKUX OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
OpoLeayp TPakIaHCKOTO o0IIecTBa (BBIOOpHI, OMNPOCHI W JIPYyroe), yMeHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYyHKUIHUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW MIEHTUYHOCTH, YBAXKEHUS K
IPOLUIOMY M HACTOAIIEMY POCCHUMCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIOJIb30BAaHUE ATUX JOCTIDKEHHM B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapoja, cpopMHUpPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHHS, CBA3aHHOIO C MPAKTUYECKUM
INPUMEHEHUEM JOCTH)KEHUHM HAyKH M JEATEIbHOCThIO YYEHOrO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMUYMBOTO OyAYIIEro;

4) 3¢TEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs SCTETHKY MaTeMaTUYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/a4, PEHICHUH, pacCyKIACHHUM, BOCIPUUMUYHUBOCTh
K MaTEeMaTUYECKUM acCIeKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA,

5) pu3nuecKoro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh, yMEHUS TMPUMEHSATh MAaTeMATHYECKHE 3HAHUS B
UHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0pPOBbIO (370pOBOE NUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIHHOM JAESTEILHOCTHIO;

6) TPy10BOI0 BOCTIUTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHME IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccurn W pealn30oBbIBATH COOCTBEHHBIE >KU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3oBaHUIO H



caM0OOpa30BaHUIO Ha TMPOTSDKEHHH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU NIPAKTUYECKUX 3a/1a4 MaTEeMaTUYECKON HAIPaBICHHOCTH;

7) 3K0JI0rN4eCKOTr0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJbTYpbl, TOHUMAHHUE BIIUSHUS
COLUAIBHO-9KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOU U COLIMAJIBHOU
Cpelbl, 0CO3HaAHUE MI00ANTBHOTO XapaKTepa dKOJIOTHUECKUX MPOoOJIeM, OpUEHTAIUS
HAa TPUMEHECHHE MaTEMAaTHMYEeCKUX 3HAHUN IS pelnieHus 3agady B 00JacTu
OKpYXarUEel Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPYKAIOILIEH CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUsI HAyKU U  OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYeCKOM HayKh Kak c]epbl 4enoBEUECKOW MAesTeTbHOCTH, ITAmoB €&
pa3BUTHUSL M 3HAYMMOCTH JUIsl DPa3BUTUSl LUBUJIM3AIMU, OBJAJECHUE SI3BIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTypoll KakK CpEICTBOM IO3HAHHUS MHPA,
TOTOBHOCTh OCYUIECTBIIATh IPOEKTHYK) M HCCIIEIOBATEIBCKYI JEATEIbHOCTD
WHJIMUBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE el CTBUSA

ba3zoBble 1ornyeckue aeicTBu:

BBISIBISITh U XapAKTEPU30BaTh CYIIECTBEHHBIE INMPU3HAKHM MATEMaTUYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (POpMyIUpPOBATH
ONpeIeNICHUs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUH,
OCHOBaHMUS JJIs1 0000IICHNS ¥ CPAaBHEHHUS, KPUTEPUU MTPOBOIMMOTO aHAJTN3A;

BOCIIpUHUMATh,  (QOpMyJIHMpoBaTh U  NPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOJCHUIX W YTBEPKICHUSX, TpEIaratb KPUTCPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYU;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSATENIBHO J0KA3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMNPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIMpoBaTh  BOMPOCH,,  (PUKCUPYIOUIME  MPOTUBOpEUUEe,  Mpodiiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OpMHUPOBATH TUIIOTE3Yy, ApPryMEHTUPOBATH
CBOIO MO3UIINUI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIEOBAHHE
0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00BbEKTaMU, SBJICHUSMH, POIIECCAMU;

CaMOCTOSITeNIbHO (OpMyIMpOBaTh O00OOIIEHUSI W BBIBOABI MO pe3yjbTaTaMm
MPOBENCHHOTO  HAONIONECHMs, WCCJICNOBAaHMS, OIICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA;

IIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IMpollecca, a TakKKe BbIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBIISATH JAehUIIMTHI MHPOPMAIIUH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELICHUS 33]1a4U;

BbIOMpATh MH(OPMAIMIO U3 UCTOYHUKOB Pa3IUYHBIX THIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIIMIO PaA3JIMYHBIX BHUAOB U
dbopM mpeACTaBICHNS;

CTPYKTYpUPOBaTh MHGOPMAIHMIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATH TpadUUuecKH;

OIICHUBATh HaJIEKHOCTh uHopManu 1o CaMOCTOSITEJILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHUKATHBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe TelCTBUS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMU U
HeJsAMU OOIIEHUs, SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTax, JlaBaTh MOSICHEHUS MO XOAYy PEIICHHUs 3a7ayu,
KOMMEHTHPOBATH MOJYyUYCHHBIN pe3yJbTarT;

B X0Ji¢ OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMON TEMBI,
npoOeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEILICHUs, COTMOCTAaBIATh CBOM CYXICHHUS C CYXXICHUSIMH JPYTHX Y4YaCTHHUKOB
Jyajora, oOHapyXKUBaTh Pa3iMule M CXOJICTBO TO3UIIMM, B KOPPEKTHOH (opme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAYKCHUS;

NPEACTaBIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh IUIAH, AJITOPUTM PEIICHUS 3a/1a4, BEIOUPATh CIIOCOO pEelIeHus C
y4€TOM UMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaLUu.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH NHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENBbHON  pedJeKCUM KaK  OCO3HAHUS
COBEPILIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAJIETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL TMpollecca M pe3yjbTaTa peleHus
MaTeMaTHUYECKOM 3a4auH;

PEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTATa 1SN U YCIOBUSAM, OOBSICHATH IPHYUHBI
JTOCTIKCHUS VI HEIOCTHIKCHUS PE3YIhTaTOB JNCITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIBHOCTD:

NOHUMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYaAJIbHON
paboTBl TpHM pEHICHUH YYEOHBIX 3a7a4, MPUHAMATH I1IeJb COBMECTHOM
JeSITeIbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOM paboOThI, pachpenensiTh
BUIBI PabOT, JIOTOBApUBATHCS, OOCYX HAaTh TMPOIECC W Pe3yJbTaT paloTHl,
0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» H HWHBIE), BBIIOJHATh CBOK YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4YICHAMH KOMAaHIIbI, OIICHUBATH
KaueCcTBO CBOET0 BKJajJa B OOIMIMIA MPOAYKT MO KPUTEpUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUSI.

INNPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiaacca oOyyaromuiicss HayqUTCS:

cBOOOJHO OMEpUPOBATh MOHATUSAMU: Tpad, miuockuil rpad, cBA3HBINA rpad,
nyTh B Tpade, Ienb, IUKI, JEPeBO, CTENEHb BEPIIMHBI, ACPEBO CIy4alHOTO
AKCIIEPUMEHTA;

CBOOOJHO OIEpPUPOBATh MOHATUSIMHU: CIy4YallHBIM SKCHEPUMEHT (OIBIT),
ClIy4yailHO€ COOBITHE, PJIEMEHTAPHOE ClIydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.N)
CIy4allHOTO  ONBITa, HAXOAUTh BEPOSTHOCTH COOBITUH B  OMBITaX C
PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHIMU;

HAXOJUTh U (pOpMyIIHpOBaTh COOBITHUS: MepecedeHre, O0beAMHEHUE AaHHBIX
COOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAHHOMY, HCIOJIb30BaTh JIUArpaMMbl
Dilsiepa, KOOPAMHATHYIO MPSMYIO JUJIs PEIICHUsI 3a/1ad, MOJIb30BaThCsl (HOpMyIIon
CJIOKEHUSI BEPOSTHOCTEH JIJIs1 BEPOSITHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUIA;



OIEpPUPOBATh  IOHATHUIAMMU: YCIOBHAs  BEPOATHOCTb,  YMHOXKECHHE
BEPOSITHOCTEW, HE3aBUCHUMbIE COOBITHS, JIEPEBO CIyYalHOIO HKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHII € TOMOLIBIO MpaBUja YMHOXKEHHS, JepeBa
CIIy4yallHOTO OIBITA, HCIOJIb30BaTh (POPMYJIY IMOJHOM BEPOSTHOCTH, (POpMYIy
Baiteca mpu peniennn 3ana4, onpeensaTh HE3aBUCUMOCTh COOBITHI TIO OpMyJIe U
110 OpraHU3alUy CIYYailHOTO SKCIEPUMEHTA;

NPUMEHSATh M3yYEHHbIE KOMOMHATOpHBIE (OPMYJbl JJisi MEPEUUCICHUS
AJIEMEHTOB MHOXECTB, 3JIEMEHTApPHBIX COOBITHI CIy4ailHOIO OMbITA, PELIEHUs
3a/1a4 110 TEOPUHU BEPOSTHOCTEN;

CBOOOJTHO  ONEPUPOBATH TMOHATHUSMHU: OWHAPHBIA  CIIyYallHBIA  OMBIT
(ucripiTaHue), ycrex W HeyJlaya, He3aBUCHMbIE HCIIBITAHUS, CepUsl HUCIBbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITHI: B CEPUM HCIBITAHUWA 10 TMEPBOrO yclexa, B
cepuu UCHbITaHUM bepHyiu, B OMbITE, CBA3aHHOM CO CIy4YailHbIM BBIOOPOM U3
KOHEYHOU COBOKYITHOCTH;

cBOOOZHO ONEpUPOBATh MOHATUAMMU: CIydyaiiHas BEJIMYMHA, pacIpeieieHHe
BEPOSITHOCTEH, JAMarpamMma pacrpejiesieHus, OuHapHas cllydaiiHas BeJIMYWHA,
reoOMeTpruYecKoe, ONHOMHUAIILHOE PACTIPE/ICIICHHE;

ONEPUPOBATh TMOHATUSMM: COBMECTHOE PACHPENEIICHHE [BYX CIIyYalHBIX
BEJIMYMH, UCIOJB30BaTh TA0JIMIy COBMECTHOIO paclpeesieHusl IByX CIydalHbIX
BEJIMYMH JUISl BBIJCIICHUS PACHPENEIICHUS KaXXI0M BEIUYUHBI, OINpPEACICHUS
HE3aBUCUMOCTH  CIIyYalHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IMOHSATHUEM
MaTEMaTUYECKOTIO OKUIAHUS CIy4YaiiHOW BEJIMYUHBI (pacnpeneseHus), IPUMEHITh
CBOMCTBA MAaTEMaTU4YECKOrO0 OXKHMIAHUA IIpU pPELIIEHWH 3a1a4, BBIYUCIATH
MaTeMaTHUYeCcKoe OKuJaHue OMHOMHAIBHOTO U T€OMETPUUECKOT0 paclpeiesieHuH;
CBOOOJTHO OIEpPUPOBATh TMOHATUSAMHU: JTUCHEPCHUs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOU BEJIWYUHBI, IIPUMEHATH CBOWCTBA IUCIEPCUU CIIyYAWHOU BEIWYHUHBI
(pactipeiesieHHs) MU PELIEHUU 3a/lad, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOr0 U OMHOMHAIIBHOTO PacIpe/IeICHHI.

K xoniy 11 kiaacca oOyyaromuics HayIUuTCs:

BBIYKCIIATH BEHIOOPOUHBIE XapaKTEPUCTUKU MO JAHHOUW BHIOOPKE U OLICHUBATh
XapaKTEPUCTHUKK TE€HEPAbHOM COBOKYMHOCTH JI@HHBIX 1O  BBIOOPOYHBIM
xapaktepucTukaM. OIeHUBaTh BEPOSITHOCTA COOBITHMII M MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BI, NTONIB3YSACh NU3YYECHHBIMU PACIIPEACICHUSAMY;

NPUBOAUTH  MPUMEPHl  3aJad, MPUBOIAIIMX K  IMOKa3aTeIbHOMY
paclpeneneHno, 3ajlad, MPUBOJAIIMX K HOPMAJIBHOMY  pacCIpeleTCHHUIO.
OnepupoBarh MOHATUAMH: (PYHKIUS IUIOTHOCTH BEPOATHOCTH IOKA3aTEIbHOTO
pacnpeneneHus, QyHKIUs INIOTHOCTH BEPOATHOCTH HOPMAJIBHOTO PACIIPECIICHMUS,
(YHKIMS TUIOTHOCTH U CBOWCTBA HOPMAJIBHOTO PpaCIpeeeHUs;0NpeaesaTh
KOA(pUIIMEHT JIMHEHHON KOPPEISIIUU, BHIOOPOUHBIN KO PHUITHEHT KOPPETAIIUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHme pa3je/ioB U TeM undposbie
Ne i/ P Konrtpoabnsie | IIpakTnueckue (1uubp )
NPOrpamMmslI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 C) 3
AICMEHTBI TCOPHH TPaQoB https://m.edsoo.ru/e0b7bO0f1
) Ciy4aiiHble OTIBITHI, CITy4aifHbIe COOBITHS 3 bubnuorexa [IOK
Y BEPOSTHOCTH COOBITHIA https://m.edsoo.ru/e0b7b0f1
Onepanuu HaJ MHOKECTBAMU U
3 coObITuaAMU. CIIOKEHUE U YMHOKEHHUE 5 bu6nuoreka [IOK
BEPOSITHOCTEM. Y CIIOBHAsL BEPOSTHOCTD. https://m.edsoo.ru/e0b7b0f1
HesaBucumbie coObITHS
bu6mmoreka [IOK
4 4 1
DIICMEHTEI KOMOHHATOPHKH https://m.edsoo.ru/e0b7b0f1
Cepuu nocie10BaTeIbHbIX UCTIBITAHUN.
5 Ucnwiranus bepuaymmu. CnyuyaiiHbiii BEIOO 5 Bu6mmorexa [IOK
. PHYyIH. Ty p https://m.edso0o.ru/e0b7b0f1
13 KOHEYHOU COBOKYITHOCTH
6 Crny4aiiHble BETMYUHBI U pacpeiesIeHUs 14 1 Bubmmorexa [IOK
Y pactiped https://m.edsoo.ru/e0b7b0f1
OBUIEE KOJIMYECTBO YACOB I10 34 ) 0
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11 KITACC

KosaunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/ Kontpoabnsie | IlpakTnyeckue
MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
I 3axon Gompuux wHcen > https://m.edsoo.ru/SfbeSdel
2 DJIEMEHTHI MATEMATHUECKON CTATUCTUKHA 6 bubnnorexa [IOK
T https://m.edsoo.ru/5fbc5dcl
Hemnpe € CIy4JaliHbIC BE
) (pactpomenemms), nosemoen 4 BuGnuorera [{OK
pacripenel ’ https://m.edsoo.ru/5fbec5dcl
HOPMAaJIbHOE pacrpeeeHus
bu6mmoreka [JOK
4 Pacnipenenenme Iyaccona 2 https://m.edsoo.ru/5fbeSdel
5 CBs3b MEXKIY CIIYYallHBIMU BEIAYNHAMU 6 buGnnorexa [IOK
Ay ety https://m.edsoo.ru/5fbc5dcl
bubmoreka [JOK
7 11 1
6 O0001IeHne 1 cucTEMaTU3aLNS 3HAHUN httos://m.edsoo.ru/5fbesde]
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YyYeHHS

JIeKTPOHHbIE
nudgposbie
o0pa3oBaTte/ibHbIE

pecypcsbl

I'pad, cBa3HbIil rpad, npeacraBieHne
3aJauu C MOMOIIIBIO rpada

Crenens (BaJICHTHOCTD) BepiuHbL. [1yTh
B rpade. Llenu u nukIs!

I'padsr Ha mnockoctu. JlepeBo
CIIy4allHOTO SKCIIEpUMEHTA

CrnyualiHble SKCIIEPUMEHTHI (OTBITHI) U
CIIy4aifHbIe COOBITUS. DIeMEHTapHbBIC
cOOBITHUS (UCXOIBI)

BeposTHOCTE ciy4aiiHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OMBITAX C
PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
COOBITUSMH

BeposTHOCTB citydyaliHOTO COOBITHSI.
BeposTHOCTH COOBITHH B OTBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU
COOBITUSAMHU

[Tepeceuenue, oObeUHEHNE MHOKECTB
U COOBITHMH, TPOTUBOIOJIOKHBIE
coObITUs. POpMyIIa CIOXKEHUS
BEPOSATHOCTEU




VYcioBHas BEpOSITHOCTh. Y MHOXKEHHE

8 BeposATHOCTE. DopMysia yCIOBHOU
BEPOSITHOCTH
VYcioBHasA BEPOSITHOCTh. Y MHOXKEHHE

9 BeposiTHOCTEH. Dopmysia yCIIOBHOM
BEPOATHOCTU

10 dopMya MOJIHON BEPOATHOCTH

1 ®opmyna baiieca. HezaBucumele
coOBITUS

12 KombOunaTopHOE NpaBuiio yMHOXKEHUSI.
[lepecTanoBku U pakTopua

13 Yucno coueranuit. TpeyronbHuk
[Tackans

14 ®opmyna ounoma HeroToHa
KontponsHas padora Nel: "I'padsr,

15 BEPOSATHOCTH, MHOKECTBA,
KoMOMHaTopuka'
bunapHblii c1yyaliHbIN ONBIT
(ucmpITaHue), ycrex v Heyaaya.

16 He3aBucumsle ucnsitanus. Cepus
HE3aBUCHUMBbIX UCIBITAHUN 10 IIEPBOIO
ycnexa

17 Cepust HE3aBUCUMBIX UCITIBITAHUH J10
IIEPBOrO ycrexa

18 Cepust HE3aBUCUMBIX UCTIBITAHUI
bepnynnu

19 CryualiHblii BBIOOD U3 KOHEUHOU

COBOKYITHOCTH




20

[IpakTuueckas pabora c
UCTIONIb30BAHUEM DJICKTPOHHBIX TaOIUI]

21

Crnyualinas BenuuuHa. Pacnipenenenue
BeposATHOCTEN. J(narpamma
pacrpeneneHus

22

Onepannu Haj ciay4yaiHBIMU
BenuyuHamu. [Ipumepsl pacnpenencHui.
bunapnas cirydaiiHas BeIM4uHa

23

['eomeTpuueckoe pacnpeeieHue.
buHoMuanbHOE pacrpeneneHme

24

MareMaTnuecKkoe 0KUAAHUE CITy9aiHON
BennurHBL. COBMECTHOE pacIpeie/ICHIE
JBYX CIIy4alHbIX BEJINYNH

25

HesaBucumsble ciiydaiiHbIC BEJTUYHHBI.
CBolicTBa MaTEMaTHYECKOTO OKUAAHMSL.
MaremaTnueckoe 0OXuaaHue OMHApHOU
CIIy4allHO! BEJINYMHBI

26

Marematnueckoe 0KuaaHue
TCOMCTPHUICCKOTI'O U 6I/IHOMI/IaHLHOFO
pacnpeneneHui

27

I[I/ICHepCI/IH U CTAaHAAPTHOC OTKIIOHCHUC

28

Jucrniepcust OMHAPHOM CTydaiiHOM
BenmurHbL. CBONCTBA JUCTIEPCHA

29

MaremaTtuueckoe OXXHAAHUC
IMPOU3BCACHUA U JUCIICPCHUA CYMMBI
HC3aBUCHUMBIX CJIy‘-IB,ﬁHLIX BCJINYHUH

30

Jucnepcust GMHOMUATBHOTO
pacnpenenenus. [Ipaktuueckas padota ¢




UCIIOJIb30BaHUEM JICKTPOHHBIX TAOJIHUIT
Jlucnepcust U cTaHIaApPTHOE OTKIIOHEHUE

31 TEOMETPHUYECKOTO paclpeieTICHHS. . |
[IpaxTuyeckas pabota ¢
UCIIOJTb30BaHUEM JICKTPOHHBIX TAOIIHIL

32 O06o001IeHre u cucTeMaTu3alus 3HaHu! 1
Kontponbnas padota Ne2: "Mcneiranus

33 bepuymn. CiiydaiiHble BEIMYUHBI U 1
pacnpenenenus"

34 O0o001IeHNe U cHCTeMaTU3alus 3HaHUN 1

OBIIEE KOJIMYECTBO YACOB I10 14
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11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero

KonTpoJbubie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

Hepasencto Ueonimea. Teopema
Yebnimena. Teopema bepuynu. 3akon
OOJBIINX YHCEeT

HepasenctBo Ueonimena. Teopema
Yeorrmena. Teopema beprymmu. 3akoH
OOJIBIINX YKCENT

Hepasencto YeOrieBa. Teopema
Yeonimena. Teopema beprymmm. 3akoH
OOJIBIINX YKCeT

Br100pOYHBI METOT UCCIICTOBAHMIA

HpaKTI/I‘ICCKaH pa60Ta C UCITIOJIb30BaHHEM
QJICKTPOHHBIX Ta6J'II/II_[

['enepanbHasi COBOKYIHOCTh U CIy4yaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOUYHBIMU
xapakTepucTukamMu. OLleHKa CpeHEro u
JMCTIEPCUN TeHEPaTbHON COBOKYITHOCTH C
HOMOILBIO BEIOOPOYHBIX XaPaKTEPUCTUK

['enepanbHasi COBOKYIHOCTh U Cly4yaiiHast
BbIOOpKA. 3HAKOMCTBO C BEIOOPOYHBIMU
xapakTepucTukamMu. OLleHKa CpeHEro u
JMCTIEPCUN T€HEPaIbHOI COBOKYITHOCTH C
HIOMOIIBIO BEIOOPOYHBIX XaPaKTEPUCTUK




OnieHnBaHUE BEPOSITHOCTEH COOBITUIA 11O
BBIOOpKE

Craructuueckas runoresa. [IpoBepka
MPOCTEUIINX TUIIOTE3 C MOMOILBIO CBOMCTB
W3YYEHHBIX pacnpeneaeHuin

10

Craructuueckas runoresa. [IpoBepka
IIPOCTEUIINX TUIIOTE3 C TOMOILBIO CBOMCTB
U3YYEHHBIX paclpeneleHui

11

[TpakTrueckast paboTa ¢ UCIIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHIIL

12

[IpuMepr! HEPEPBIBHBIX CITy4YalHbIX
BenM4YUH. OyHKIMA TUIOTHOCTH
BEPOATHOCTH

13

PaBHomepHOe pacnpenenenue. IIpumepst
3a/1a4, IPUBOJAIIMX K [TOKA3aTEIBHOMY U K
HOPMAJIBHOMY PAaCIIPEJEICHUSAM

14

CDyHKI_[I/IH IJIOTHOCTHU BEPOATHOCTHU
IMMOKAa3aTCJIbHOI'0O PACTIpCACICHUA

15

qDYHKIII/ISI IIJIOTHOCTU BEPOATHOCTHU
HOPMAaJILHOT'O pactpeeTICHHs

16

ITocaenoBaTenbHOCTD OAMHOYHBIX
He3aBUCHUMBIX coObITHi. [Tpumep 3anaun,
IpUBOJALIEH K pacnpeneneHuro [lyaccona

17

[IpakTuueckas paboTa ¢ UCIOIb30BAHHEM
ANEKTPOHHBIX TAOJIHII

18

KoBapuanus AByX cllydyallHbIX BEJIUYHH.
KoaddummenT xoppensiun

19

CoBmecTHBIC HAOMIOIEHUS IBYX BEINYHH




20 Br160pounslif K03 GULIHEHT KOppensuun

71 Paznuune Mex 1y JIMHEWHOU CBA3BIO U
IIPUYUHHO-CIICACTBEHHOM CBA3BIO

22 JIuneitnas perpeccus

” [IpakTuyeckast paboTa ¢ HCIOIB30BaHHEM
3JICKTPOHHBIX TaOJIUIL
[IpencraBneHue JaHHBIX C TOMOLIBIO

24 TaOJIMI U AMarpamm, onucaTeabHast
CTaTHCTHUKA

75 OnbITHI ¢ paBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSMHU

26 Brrancienue BeposaTHOCTEH COOBITHI C
npuMeHeHueM Gopmyi
Brruncnenue BeposTHoCTEl COOBITH C

7 OpUMEHEHHEM TpapHUUECKUX METOIOB!
KOOpJMHATHAas Mpsimasi, 1IepeBo,
nuarpamma Jisepa

28 CiydaiiHble BEIMYUHBI U pacIpeiesIeHUs

29 Marematnueckoe 0)KUAaHuE CITy4aHON
BEJITMYMHBI

30 MaremaTtnueckoe 0KUAaHUE CIy4anHON
BEJIMYMHBI

31 KonTtponbHas padora: "BeposTHOCTh 1
cTaTucTuka"
Brranciienue BeposaTHOCTEH COOBITHI C

32 npuMeHeHrneM (GopMy1 U rpadpudecKux
METO/I0B

33 Brrancnenue BeposaTHOCTEl COOBITHH C




npuMeHeHrneM GopMyIl U rpaduIecKux
METO/I0B

34 MaremaTnueckoe 0KUAAHUE CITy9aiHOU

BCJIMYNHBI

Cryualinple BETUUHUHBI U PacpeIeIICHNUS.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOI'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NPOrPaMMBbI CpelHero o01ero 00pasoBanus
pe3yJbTarta
6 Teopus BepossTHOCTEN U CTATUCTUKA
6.1 Yurtatk U CTPOUTH TAOJIULBI U JUArpaMMbl
6. OnepupoBaTh  MOHATUAMHU:  CpeHee  apudmMeTHyeckoe,  MeIHaHa,
' HaunOoJbpIIee, HAMMEHbIIIEEe 3HAYCHHUE, pa3MaX MAaCCHBA YHCIIOBBIX JaHHBIX
OrnepupoBaTh MOHATUSAMH: CITyYalHBIA IKCIIEPUMEHT (OIBIT) W CIIy4aitHOe
coObITHE, >IEeMEHTapHOe COObITHE (PIEMEHTAPHBIM HCXOM) CIy4ailHOTO
6.3 ONbITa; HAXOJIUTh BEPOSTHOCTU B OMNbITAX C PABHOBO3MOXXHBIMU
CIIy4aifHBIMU COOBITHSIMU, HAXOJUTh U CPABHUBATH BEPOSITHOCTU COOBITHII B
W3YYEHHBIX CIIy4alHbIX SKCIIEPUMEHTAX
Haxomute u ¢opMyaupoBath COOBITHS: TepecedeHue W OObEeIUHCHHE
6.4 TaHHBIX COOBITHH, COOBITHE, MPOTUBOMOJIOKHOE TaHHOMY COOBITHIO;
' HOJIB30BAThCS AMarpaMMaMu Difniepa U GOpMyIIoi CIIOKEHHs BEpOSTHOCTEH
IIPY PELIECHUN 3a]a4
OnepupoBaTh MOHATUSIMU: YCIOBHAs! BEPOSITHOCTh, HE3aBUCUMbIE COOBITHS;
6.5 HaxOJIUTh BEPOATHOCTU C MOMOUIbIO MPAaBWJIA YMHOXEHHUS, C IOMOUIbIO
JiepeBa CIIy4yallHOTO OMbITa
6.6 [TpuMeHsITH KOMOMHATOPHOE MPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4
OnepupoBaTh NOHATHSMU: WCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEpUs
6.7 UCTIBITAHUH, yCIeX U Heylauya; HaXOAUTh BEPOSITHOCTH COOBITHH B cepuu
' HE3aBUCHMBIX HCIIBITAHUH 1O IEPBOr0 YCI€Xa, HAaXOJUTh BEPOSATHOCTU
coOBITHI B cepun ucnibiTanuii bepHysmm
6.8 OnepupoBaTh  NOHATUSIMU:  CiIy4yallHas  BEJIMYMHA,  paACIpEAelICHHE
' BEpPOSITHOCTEM, TMarpaMma pacrpeaeieHus
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01mero 0opa3oBaHus
pe3yJbTarTa
5 Teopust BEpOATHOCTEN U CTATUCTUKA
51 CpaBHUBaTh  BEpPOATHOCTH  3HAUYEHUH  CIIy4allHOM  BEJIMYUHBINO
' pacnpeeeHNI0 UITH C MTOMOLIBIO AUarpamMm
5.2 OnepupoBaTh MOHATHEM MAaTEMaTHYECKOTO  OXKUJAHUS, NPHUBOJIUTH




IIPUMEPBI TOTO, KaK MPHUMEHSIETCS MAaTEMaTUYECKOE OKUIAHUE CIIy4ailHOU
BEIIMYUHBI, HAXOAWTh MATEMAaTUYECKOE  OXKHMIAHME [0  JaHHOMY

pacrpeieieHUuI0
53 HNmets npencraBieHne o 3aKOHE OOJIBIINX YKCET
5.4 HimeTpb mpencTaBieHre 0 HOPMAIILHOM PACIpeIeIICHUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon
6

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBneHne JaHHBIX ¢ TTOMOIIBIO TabauIl U nuarpamm. CpenHee apudMeTHaeckoe,
MeauaHa, HauOoJIblllee ¥ HauMEHbIIee 3HAYCHUS, pa3Max, JUCIEPCHS U CTaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyualiHbple 3KCIIEpUMEHTHI (OMBITHI) U CIIydyalHbIE COOBITUS. DJIEMEHTApHBIE COOBITUS
(ucxompl). BeposATHOCTH ciydaitHOrO COOBITHSA. BIM30CTh YaCTOTHIM BEPOATHOCTH
coObiTuil. CiydaiiHble ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU.
BeposiTHOCTH cOOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUAMU

6.3

Omnepamu  Hax COOBITHAMHU: TepecedeHue, OOBEIWHEHHE, TPOTHUBOIIOJIOKHBIC
coObITus. uarpammsl Diinepa. @opmyria cloKeHUs: BEpOATHOCTEN

6.4

VYcioBHass ~ BEpOSTHOCTb. YMHOXXEHHME  BEPOSATHOCTEH. JlepeBo  ciaydyallHOTO
skcniepuMenTta. opmyra moHoi BeposiTHOCTU. HezaBucuMbie COOBITHS

6.5

KomOunaroproe mnpaBmio ymHOXeHHs. IlepectaHoBku wu dakrtopuan. Yucio
couetanuii. Tpeyronpauk [lackans. @opmyna 6mHOMa HproToHA

6.6

bunapHblil ciy4aiiHbII ONBIT (MCHBITAaHWE), ycnex M Heynada. HesaBucumbie
ucnbeiTanus. Cepus HE3aBUCHMBIX HCHbITaHUN 10 mepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTIbITaHNN bepHymm

6.7

Cnyualinas BenuuuHa. Pacrmpenenenue BeposiTHOocTed. Jlmarpamma pacnpeleneHHus.
[Tpumeps! pacipeiesieHuid, B TOM YHCIIE TEOMETPUIECKOEH OMHOMHUAIEHOE

11 KIIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Teopust BEpOATHOCTEN U CTATUCTHKA

5.1

YucnoBble XapaKTEPUCTHKU CIy4yailHBIX BEJIMYMH: MaTeMaTHYeCKOe O)KHJIaHUeE,
JUCIIEpCUsl U CTaHAAPTHOE OTKJIOHEHHE. [IpuMepsl MpuMEHEHHs] MaTeMaTH4eCKOTO
0XKHMJIaHMs, B TOM 4HCII€ B 3aJadax M3 IOBCEJHEBHOW XW3HM. MartemaTuueckoe
OXHJaHWe OMHApHOW CiydailHOW BenWYHHBI. MaTeMaTHYecKoe OXKHIaHHUE CYMMBI
CIIly4alHbIX BEJIMYMH. MaTeMaTn4eckoe OKUAAHUE U TUCIIEPCUS T€OMETPUUECKOTO U
OMHOMHUAIBHOTO paclpeieeHui

5.2

3akoH OOJBIIMX YHCET W €ro PoJib B HayKe, MpUpoje U odimecTBe. BriOopouHbrit
METOJI UCCIICOBAHUMA

53

IIpumepsl  HENpepbBIBHBIX — Cily4alHbIX BenWduH. [loHATHE O  IUIOTHOCTH




pacnpezenenus. 3aaauu, NPUBOIALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o
HOPMAaJIbHOM paclpeeIeHUN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM pe3yJbTaTaM 0CBOCHUS
NPOBEPSIEMOr0 | OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbI CPpeAHero 0omero
TpeOoBaHus o0pa3oBaHusi

Brnanenne MeTomamMu 0Ka3aTeNbCTB, AITOPUTMAMU PEIICHHS 3a/ad;
yMeHue (OpMyIHpOBaTh U ONEPHPOBATH IMOHATHUSAMHU: OIpEICIICHUE,
aKCHOMa, TeopeMa, CIIEJCTBHE, CBOWCTBO, MpPU3HAK, JOKA3aTeIbCTBO,
pPaBHOCWIIbHBIE (POPMYJIMPOBKH; NPUMEHITh UX; YMEHHE (OPMYIHPOBATH
o0OpaTHOE M TPOTHBOMNOJIOXHOE YTBEP)KACHHUE, NMPHUBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MAaTeMaTHYeCKOW WHIYKIIUU;
NPOBOANTH J0Ka3aTeIbHbIE PACCYKICHHS MIPH PEIICHUH 337134, OLICHUBATh
1 JIOTHYECKYI0O  TMPAaBHJIBHOCTh  PACCYXJIEHHUH; yMEHHE OIEepHpOBATH
HOHSATHAMHU: MHOXXECTBO, ITOJMHOXECTBO, OIEPAIlMd HAJ MHOXECTBAMH;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar — Juis
OIMCAHUs PEATbHBIX MPOIECCOB M SBJICHUH M NPU PEIICHUU 3a]ad, B TOM
qHcie U3 IPYruxX y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHAMU:
rpad, cBs3HBINA rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHE 3a]1aBaTh
U OIHUCHIBATH Tpadbl Pa3IMUHBIMHU CIIOCOOAMU; UCIIONB30BaTh Tpadbl Mpu

PEIICHUHU 3aJa4

YMeHne onepupoBaTh MOHATHUSAME: HATypajJbHOE YHCIIO, ILEI0e YHCIIO,
CTCIICHb C LCJIBIM IIOKA3aTCJICM, KOPCHb HaTypaJILHOfI CTCIICHHU, CTCIICHDL C
palliOHAJIBHBIM IIOKAa3aTCJICM, CTCIICHb C lleﬁCTBI/ITeJ'IBHBIM IIOKa3aTeJIeM,
JIOFapI/I(I)M qucia, CHHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIBHOIO 4YHUCIIA,
OCTaTOK IO MOJIYJIIO, PalMOHAIBHOE YHCIO, HPPANUOHAIBHOE YHCIIO,
MHOXKE€CTBAa HATypajbHBIX, IENbIX, PAIMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCeN; yMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUI OOIIHIA
JeNuTeNh W HauMeHblee oOliee KpaTHOe, anroputMm EBkiauaa mpu
pEeIICHUHN 3aJa4, 3HAKOMCTBO C pa3JIMYHbBIMU MO3UIUOHHBIMHU CHCTEMaMU
CUMCTICHHS; YMEHUE BHITIOTHATH BRIUYMCIICHUE 3HAUYEHUH 1 peoOpa3oBaHus
BBIpDOXECHUI CO CTENEHSMU W JiorapudmamMu, MpeoOpa3oBaHus IPOOHO-
palMoOHAJbHBIX ~ BBIPAKEHUW; yMEHHE  OMNEPUPOBATH  MOHATHUIMH:

IOCIC10BATCIIBHOCTD, apI/I(l)MeTI/I‘ICCKaSI nmporpeccusda, reoMCTpUICCKasd




nporpeccusi, OECKOHEYHO YOBbIBaroLass IeOMETpUYecKas Iporpeccus;
YMEHME 3a/laBaThb IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IOMOUIBIO
PEKYPPEHTHBIX (POPMYJI; YMEHHE ONEPUPOBATh MOHATUSMU: KOMILJIEKCHOE
4HUCIIO, CONPSUKEHHBIE KOMIUIEKCHBIE 4YHCJA, MOIYJb U apryMeHT
KOMIUIEKCHOTO  4yMcia, (opMa  3amUCHM  KOMIUIEKCHBIX — YHCell
(reomeTpuyeckas, TpPUIOHOMETpUYECKass M anreOpauyeckas); yMeTh
MIPOU3BOJIUTh aApUPMETHUECKUE JEUCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOJUTH IIPUMEPHI MCIIOIb30BaHUS KOMIUIEKCHBIX YHCEN; OIIEpUPOBATh
NOHATHSIMM:  MaTpuna 2X2  u  3X3, omnpenenuTenb  MaTpULbL,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue onepupoBaTh IOHATUSAMU: pPalMOHAIbHBIE, HPPALUMOHAJIbHBIC,
MOKa3aTeJbHbIE, CTETEHHBIC, JOrapu(PMHUECKUE, TPUTOHOMETPUIECKHE
YpPaBHEHHs M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBaTh
MOHATHSIMHU: TOXAECTBO, TOXKIECTBEHHOE IPeoOpa3oBaHME, YpaBHEHHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH W HEPABEHCTB, DPABHOCHUIBHOCTH
YpPaBHEHUW, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHMS,
HEPABEHCTBA M CHCTEMBl C IOMOLIBIO PAa3JIMYHBIX IMPUEMOB; pEIIATh
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM; IPUMEHSITh
YPAaBHEHHMsI, HEPABEHCTBA, MX CUCTEMBI IJISl PEILIECHUS MAaTEMaTHYECKUX

3a]1a4 U 3a]1a4 U3 pazIu4HbIX 00JaCTe HayKu U peaibHON )KU3HU

YMeHue omnepupoBaTh MOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTD (PYHKIIUHM, OTPAaHHMYCHHOCTh (PYHKIIUH, MOHOTOHHOCTH
GyHKIMH, SKCTpeMyM (QYHKUUH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(yHKIMM Ha TIPOMEXKYTKE, HENpephIBHAS (PYHKIHS, aCUMIITOTHI Tpaduka
¢yHKIMH, TIepBasi U BTOpasl MPOU3BOAHAA (PYHKIMH, F€OMETPUUYECKUN U
(U3UYECKU CMBICT TPOW3BOJHOM, TEpPBOOOpa3Has, OINPEeACIEHHBIN
WHTETpA, YMEHHE HAaXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATh  NPOW3BOAHBIC  CYMMBI, TPOW3BEICHHS, YacTHOTO U
KOMITO3UIIUN (DYHKIUNA, HAXOIUTh YPAaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMK; YMEHHE HaXOIUTh IPOU3BOJIHBIC JJIEMEHTAPHBIX (YHKINH;
YMEHUE HCIONb30BaTh MPOU3BOMHYIO Ul UCCICAOBaHUA (DYHKIIHIA,
HaXOJWUTh HAWOONBIIME W HAUMEHBIINE 3HAYCHUs (YHKIUH; CTPOHTH
rpadMKd MHOTOYJICHOB C HCIIOJIb30BAaHHEM armnapaTa MaTeMaTH4ecKoro
aHamM3a; TPUMEHSTh TPOU3ZBOAHYIO JUIA HAXOXKICHHS HAWIYYIIETO
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-SKOHOMHUYECKUX U

(bU3MYECKUX 3a/1avax; HaXOAWUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO




HHTCrpaga, NpUBOAWUTL HNPUMEPbBI MATEMATUUYCCKOrO MOACIIMPOBAHUA C

NOMOILBIO U] depeHIrnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUSA,
KOMMO3uusl (PyHKIUH, NuHEHHAas (QYHKOWSA, KBaapaTWudHas (QYHKIHSA,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3aTelbHas W
norapupmuueckas (yHKIHMH; YMEHUE CTPOUTh TpapUKd H3YUYCHHBIX
GbyHKUMHA,  BBINOJHATE  mpeoOpasoBaHust  rpadukoB  (GyHKUIHUH,
UCIOJb30BaTh TPaQUKH JUIsl U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
peleHny 3a7a4d U3 JAPYruX Y4eOHBIX HPEAMETOB W 3a/1a4 U3 pealbHOU
KHU3HM; BbIpaKaTb (OpMyJaMHU 3aBUCHUMOCTH MEXJIy BEJIUYMHAMU;
WCTIOJIB30BaTh CBOWCTBA M TpapuKu (PYHKUUH [UIS PEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3ajJad C M[apaMeTpaMiu; H300pakaTh Ha KOOPJMHATHOU

IIJIOCKOCTH MHOKECTBA PELICHUIN YPaBHEHUM, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JIBUXKEHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 3aa4d W3 OOJIACTH YMPABJICHUS JTUYHBIMH M CEMEHHBIMU
(buHaHCaAMM); COCTAaBJATh BBIPAKEHMS, YpPaBHEHHs, HEPAaBEHCTBA U HUX
CHUCTEMBbI MO YCJOBUIO 3aJlay, HMCCJIENIOBATh MOJYYEHHOE pelIeHUuEe |
OLICHHMBATh MPaBAONOAOOHOCTh PE3YyJIbTaTOB;, YMEHHE MOJEIHPOBATh
peajbHble CUTyallMd Ha $S3bIKE MAaTEMAaTHKH; COCTaBIIATh BBIPAXKCHMUS,
ypaBHEHHMsI, HEPAaBEHCTBA U UX CHCTEMBI TI0 YCIOBHUIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE  MOJEIM C  HUCIOJIB30BAaHUEM  ammapata  anreOpsl,

HMHTEPIPETUPOBATH MOJTYUYEHHBIN PEe3yIbTaT

YMeHue onepupoBaTh MOHATHSAMH: CpellHee apu(pMeTHUecKoe, MeaHaHa,
HauOoJbIlIee U HAMMEHBIIIee 3HAYCHUs, pa3Max, TUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMEHHUE M3BJIEKaTh, WHTEPIPETHPOBATH
uHpOpMalKIo, PEJCTaBICHHYIO B TabJIMIax, HAa JUarpaMmax, rpadukax,
OTPaXKaIOIIyI0 CBOMCTBA pealbHBIX MPOIECCOB M SBJIEHUI; MPEICTaBIATh
uHpOpMALMI0O C TMOMOUIbI0 TabIuI] M JAMarpamM; HCCIeI0BaTh
CTaTHUCTUYECKUE JlaHHBbIe, B TOM YHUCJIE C NPUMEHEHHEM TIpauuecKux
METOIOB U 3JIEKTPOHHBIX CPEJICTB; rpa)uyecku Uccle0BaTh COBMECTHBIE

HaOJIIOJICHUS C TTIOMOIIBIO TMarpaMM PacCEeUMBaHUS U JTUHEHHOUN perpeccuun

YMeHne omnepupoBaTh IMOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH

BEPOSTHOCTh C HCIOJIb30BAHUEM T'padUUECKUX METOJIOB, IPUMCHSITH




(GOpMyIIbI CHOXEHHSI U YMHOXKEHHUS BEpOSTHOCTEH, (OpMyIiy IOJHON
BEpOATHOCTH, Gopmyiny bepHymiu, komOuHaTOpHBIE (akThl U (HOPMYIIbI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OINEepPUPOBATh
MOHATUSAMM: CllydaliHas BEJIMYMHA, pPaCIpPEIEIICEHUE BEPOSTHOCTEH,
MaTeMaTUYECKOE OXHUJAHWE, IUCIEPCUs W CTaHAAPTHOE OTKJIOHEHHE
CllyuallHOM  BENWYMHBL, (QYHKIMU paclpeieiieHus U IUJIOTHOCTH
PaBHOMEPHOT0, MTOKA3aTEIbHOIO0 U HOPMAJIBHOTO PaCIpPEIEICHUN; YMCHHUE
HCIIOJIB30BaTh CBOMCTBA U3YYCHHBIX PACIpENENICHUN Ul peLIeHUs 3a1ady;
3HAKOMCTBO C MOHSATHUSMU: 3aKOH OOJBIINX YMCEN, METOJbl BHIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOJUTh NPUMEPBI MPOSABICHUS 3aKOHA
OONBIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUSAX; yMEHHUE
OIIEpUPOBATh MOHATUSAMU: COYETAHUE, NEPECTAHOBKA, YNCIO COYETAHMH,
YUCJIO  NEepecTaHOBOK; OuHOM  HploTOHA; yMeHHE  NIPUMEHSTh
KOMOMHATOpHbIE (haKThl U pacCyXACHHs IS PELIeHus 3a]ad; OLEHUBATh
BEPOSTHOCTH PEATBHBIX COOBITHH; COCTABISTH BEPOSTHOCTHYIO MOJEINb U

HHTCPIIPCTHPOBATDH HOJ'Iy‘-IeHHHﬁ pe3yjibTaTt

YMeHue omnepupoBaTh IOHATUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA yIJIa, INIOCKUNA YroJl, IBYTPaHHBINA
yros, TPEXTPAHHBIN YroJl, CKPEINBAIOIINECS MPSIMBbIE, apAJUIEIbHOCTD U
NEPpNCHAUKYIISIPHOCTE MPAMBIX U HJIOCKOCTGfI, Yroia MEXAy IIpsIMbIMHU,
Yroin MeXAy HpsAMOM M IUIOCKOCTBIO, YTOJ MEXAY IUIOCKOCTSIMM,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PAaCCTOSHUE MEXAY IPSIMbIMH,
pacCTOsHUE MEXKAY IUIOCKOCTSMH; YMEHHE HCIIONIB30BaTh IPHU PEULICHUH
3aaa4 HU3Yy4YCHHBIC q)aKTBI U TCOPCMbI IUIAHUMCTPUHU,; YMCHUC OLICHHUBATH
pa3Mepbl OOBEKTOB OKpY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTHYECKHE
MOoACIM C IOMOHIBIO TCOMCTPHYCCKUX MOHATHH U BCJIMYHH, pCIIATh

CBA3aHHBIC C HUMU IIPAKTHYCCKUEC 3a1a4n
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YMeHne omnepupoBaTh MOHATUSAMH: IUIOMANb (UTYPBI, 00BEM (QUTYPHI,
MHOT'OrpaHHUK, HpaBI/IJ'IBHLII\/‘I MHOT'OrpaHHUK, CCUCHHUC MHOI'OIpaHHHUKA,
KyO, Tapajenenuren, npu3Ma, OUpamuaa, Qurypa H TOBEPXHOCThH
BpallleHHs, [UINHIP, KOHYyC, Imap, cdepa, IUOmanb cdepsl, MIOLaIb
MOBEPXHOCTH MHUPAMUbI, TMPHU3MBI, KOHyCa, LWIMHIpPA, O0BEM KyoOa,
[PsAMOYIOJIBHOTO MapajulelIeuIeaa, MMUPaMUAbl, IPU3MBI, LIUIUHIpPA,
KOHyca, Iapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHs] KOHYca W IHIMHIPA,
napajuiefibHbIe OCH WJIM OCHOBAaHHMIO, CEUEHHE Ilapa, IUIOCKOCTb,

Kacamomasca cdeppl, UWIMHIpPA, KOHyCa; YMEHHE CTPOUTh CEUEHHE




MHOTOTpaHHHUKa, M300pa’kaTh MHOTOTPAHHUKH, (PUTYypbl U MOBEPXHOCTU
BpALLEHUs, UX CEUYCHHUs], B TOM YHUCIIE C IIOMOIIbIO IEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTh CBOICTBA F€OMETPUUECKUX (PUTYp, CAMOCTOATEIHHO
(bopMyaHpOBaTh ONpEeNeHHs U3y4aeMbIX (UTYp, BBLABUTaTh THIIOTE3bI O
CBOMCTBaX M MpHU3HAKaX TIEOMETPUYECKHX (Uryp, oOOCHOBBIBATH WIIU
olpoBepraTb HUX; YMEHHE MPOBOJIUTH Kiaccuukauuoo Quryp 1o
pa3IMYHBIM [PU3HAKaM, BBIIOJHATh HEOOXOJUMBIE JIOMOJHUTENIbHBIE

MIOCTPOEHHUS
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YMeHue onepupoBaTh MOHITHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue Moa00Ms, TOA00HBIE (UTYPBI; YMEHUE
pacrmo3HaBaTh paBHBIC W TOJOOHBIC (DUTYPBI, B TOM YHCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE; MCIOJIb30BaTh T€OMETPHUECKUE OTHOILICHHS TIPU
pelIeHnr 3a/lad; HaXOJWTh T'C€OMETPHUYECKHE BEIUYHMHBI (JITMHA, YTOJ,
IO b, 00BEM) TIPU PEUICHUU 3ajad U3 JPYTHX YYEOHBIX MPEJIMETOB U
U3 peadbHOW JKWU3HM, YMEHHE BBIYHCISATh T'C€OMETPHUYECKHE BEIMIUHBI
(mMHA, YrOJN, IUIONIAah, OOBEM, TUIOMAJb TOBEPXHOCTH), HCIIONIB3YS
M3y4YCHHBIE (OPMYIIBI U METOIBI, B TOM YHUCIIC: TUIOMIAJb MOBEPXHOCTU
MUpaMHIBI, TPU3MBI, KOHYCA, IMIMHIpA, Tuiomans chepbl; 00béM KyOa,
MPSIMOYTOJIPHOTO  MapajUIeNeNuIeia, MUPaMUAbI, TPU3MBI, ITHIUHIPA,

KOHYCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHHE 00BbEMOB MOI00OHBIX QUTYP

12

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJNbHAS CHUCTEMa KOOPAMHAT,
BEKTOP, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioOKeHHWE BEKTOpa Mo 0asucy,
CKaJsIpHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BEICHUE, YIrOl MEXIy
BEKTOpaMH; YMEHHME HCIOJIb30BaTh BEKTOPHBIH M KOOPAMHATHBINM METOJ

IJIg PCIICHUA TCOMCTPHUYCCKUX 3a1a4 U 3aJia4 JpYyTUx y‘Ie6HbIX npeamMcToB

13

YMmenue BBI6I/IpaTB HO,HXO,I[S[H_II/II‘/JI MCTOJ AJid pCIICHUA 3aJa4r, IOHUMAaHHNC
3HAYUMOCTH MATEMATUKW B HU3YUCHHUH TMPUPOJHBIX H O6HI€CTB€HHI)IX
mpoueccoB u HBHCHHﬁ; YMCHHUC pacClio3HaBaTb IIPOSBJICHUC 3aKOHOB
MaTE€MAaTUuKN B UCKYCCTBC, YMCHUC NNPHUBOJUTH IMPUMEPBI MaTEMATHICCKUX

OTKPBITUN POCCUMCKON U MUPOBOM MaT€MaTHUYECKOU HAyKH




INEPEYEHD 2JIEMEHTOB COAEP)XAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
12 Pammonaneubie  ymcma. OOBIKHOBEHHBIE U JACCATUYHBIC JpOOM, TPOIEHTHI,
' OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JeWcTBUs ¢ apupMeTHIeCKuMU
' KOPHSIMH HAaTypaJIbHOU CTENIEHU
1.4 Crenens ¢ 1enpiM nokasarenaeM. CTENeHb ¢ pallMOHANbHBIM NoKa3aTeseM. CBOMCTBa
' CTETIEHU
L5 CuHyCc, KOCMHYC M TaHI'€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuuHble U HaTypallbHbIE JOrapu(Mbl
JlelicTBuTenpHble uucia. ApupMeTHYecKHe ONepalud C  JIeHCTBUTENbHBIMU
1.7 yuciaamu. [IpuOnarkéHHble BEIYUCIIECHHS, IPaBUIa OKPYIJICHHs, IPUKUAKA U OLIEHKA
pe3yJibTaTa BBIYMCICHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommuiekcHeie uncna
2 YpaBHEHUsI 1 HEpABEHCTBA
2.1 Lenbie 1 APOOHO-paLIMOHANILHBIE YPABHEHUS
2.2 WppanuonanbHble ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenbHble U JOrapuPMUUECKUE YPABHEHUS
2.5 Lenbie u 1poOHO-paIioHaTbHBIE HEPABEHCTBA
2.6 HppaunoHnaibHbie HEPaBEHCTBA
2.7 [TokazaTenpHbIC U TOTapU(MHUUESCKIE HEPABEHCTBA
2.8 TpuronomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHs1, HEpABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuliia cucTeMbl JIMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpHULIbl
3 OyHKIUHN U TpapUKU




OyHkMs, cnocoObl 3ananus QyHkuuu. ['padux ynkumu. B3zaumuo oOparHble

> ¢ynkuuu. Yérneie n Heu€tHele GyHKmu. [lepuoanueckue GyHkunu
OOnactp ompeneneHuss M MHOXECTBO 3HadeHWH GyHKkumu. Hymm ¢yHKmmm.
10 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' MakcumMyMbl U MHUHUMYMBI (QyHKUuu. HauGonbllee M HauMeHblIee 3HAYCHHE
(YHKIIMU Ha IPOMEXKYTKE
13 CreneHHass (yHKUMS C HaTypaJbHbIM M LeJbIM Ioka3zatesneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpauK KOpHS 7-0i CTENEHU
34 Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckast pyHKINU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcuMmMnrTorsl rpadukoB (yHkumid. CpoiicTBa  (pyHKUHH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpHOCTH, CIOCOOBI 33aHUS ITOCIIE0BATEILHOCTEN
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysia CI0XKHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanmsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FIeMEHTAPHBIX (DYHKIHHA
[IpumeHeHne mNPOU3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxosxaeHne HauboJblIero ¥ HaMMEHBIIEro 3HaueHus: (QyHKIMU Ha
OTpe3Ke
4.3 [TepBoo6pasnas. UnTerpan
5 MHOX€eCTBa U JIOTUKA
5.1 MHoOXecTBO, ornepaiuu HajJ MHOKecTBamu. Jluarpammel Diinepa — Benna
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eometrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsimbIe ¥ TIIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena v MOBEpXHOCTH BpalIEHUS
7.5 Koopannats! 1 BEKTOpEI
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