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IMNOACHUTEJIBHASA 3AIINCKA

VYueOusiii kypc «BeposTHOCTP M CcTaTUCTUKa» yriayOJAEHHOTO YPOBHS
SBIISIETCS MPOJOJDKEHHMEM M PAa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca
yTIyOJIEHHOTO YPOBHS Ha YPOBHE CpPEHETO 00IIero oopasoBaHus. Y4eOHBIA KypC
npeaHa3HadyeH Juis (GOpMUPOBAHMS Y 00YUarOIIMXCSl CTATUCTUYECKON KYJIBTYpPbI U
IIOHUMAHMS POJIM TEOPUU BEPOSATHOCTENW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIIyYalHBIX COOBITHM, BeIWYMH U mpolneccoB. [lpu u3ydyeHuu Kypca
oOoramjaroTcsi MPEACTaBICHUS OOyYalOIIMXCS O METoJax MCCIeAO0BaHUs
U3MEHYMBOIO MHUpA, pa3BUBAE€TCsl IOHMMAHHWE 3HAYUMOCTH U  OOLIHOCTH
MaTeMaTUYECKUX METOJOB IO3HAHUS KAaK HEOTHEMJIEMOM YacTU COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepkaHue y4yeOHOro Kypca HalpaBlI€HO Ha 3aKpeIUICHWE 3HaHUM,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O 0O0IIero oopazoBaHus, U
Ha Pa3BUTHE IPEACTABICHUNM O CIy4alHBIX BEIWYMHAX M B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXXHBIX NPHUMEpPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI U3 OKPYKAIOLIETO
mupa. B pesynbrare y o0y4arommxcsi 10KHO c(hOPMUPOBATHCS MPEICTABICHUE O
Haubosee ynoTpeOUTEeNbHbIX U OOIIMX MAaTEMAaTUYECKUX MOJEINSIX, UCIIOJIb3YEMbIX
JUIS ~ ONHUCAHUs  aHTPONOMETPUYECKUX U JAeMorpauyecKkux  BEJIUYHH,
HOTPELIHOCTEH B pA3IMYHBIE DPOJAa M3MEPEHUsX, UIMTEIBHOCTH O€30TKa3HOU
paboOThl TEXHUUYECKHUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U MTPOLIECCOB
B oOmiecTBe. YUeOHBIM Kypc SsBisieTcs 0a30i T OCBOCHHS BEPOSTHOCTHO-
CTaTUCTUYECKUX METO/I0B, HEOOXOAMMBIX CIEIUAINCTAM HE TOJIBKO MHKEHEPHBIX
CIELUAIBHOCTEM, HO TaKXE COLUAJIBHBIX M IICUXOJIOTMYECKUX, IIOCKOJIBKY
COBpPEMEHHbBIE O0ILIECTBEHHbIE HAYKHU B 3HAUUTEJIbHOM MEpe MCHOJB3YIOT anmapar
aHanu3a OONBIIMX JaHHBIX. L[eHTpalibHYl0 4YacTh Y4eOHOro Kypca 3aHUMaeT
oOCyXJeHHe 3aKOoHa OONBIIMX uKced — (YHIAMEHTAIBHOTO 3aKOHA MPUPOIBI,
UMEIOLIET0 MAaTEMAaTUYECKYI0 (POPMAIU3ALIHIO.

B cooTrBeTcTBUM C yKa3aHHBIMM LEIsIMU B CTPYKType Y4eOHOro Kypca
«BepoATHOCTP M CTAaTUCTUKA» Ha YriayOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
cozepxatenbHble TUHUU: «CiydaiiHble COOBITUSL U BEpOSATHOCTH» U «CilydaiiHble
BEJIMUYMHBI U 3aKOH OOJIBIINUX YHUCEID).

[ToMuMO OCHOBHBIX JIMHUU B y4€OHBINH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU
rpa¢oB M TEOPUUM MHOXKECTB, HEOOXOAUMBIE JJIsi IOJTHOLEHHOTO OCBOEHHUS
MaTepuajia JaHHOTO Y4eOHOTrO Kypca M CMEXHBIX MaTEeMaTHYECKUX Y4eOHBIX
KYpCOB.

Conepxxanne suHUM «CiydyaiiHple COOBITHS M BEPOSTHOCTH  CIIY>KUT
OCHOBOH 111 (hOpMHUpOBaHUS NPEACTABICHUNH O PACIPEAEICHUN BEPOATHOCTEN
MEXKY 3HAYCHUSIMU CIIy4YalHbIX BEJIUYUH. BaKHY10 4acTh B 3TOU COnEp)KATEIBHOU
JIMHUY 3aHUMAET U3YUYEHUE T€OMETPUUYECKOI0 U OMHOMHAIBHOIO pacipeiesieHuid U



3HAKOMCTBO C MX HENPEPHIBHBIMU aHAJIOTaMH — MOKAa3aTEIbHbIM M HOPMAJIbHBIM
pacrpeneneHusIMu.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMU  CIy4YallHBIMU  BEJIMYMHAMU U
pacupeneneHusIMA, aKIECHTUPYIOT BHUMaHUE OOYydYalOIUXCSd HA ONMHUCAHUU W
U3YYCHUU CIyYalHBIX SBICHUN C TIOMOINBIO HENMPEPBHIBHBIX (yHKIUH. OCHOBHOE
BHHMAaHUE YAEJSIETCS 0Ka3aTeIbHOMY U HOPMaJIbHOMY PaclpeieICHUSIM.

B ydeOHOM Kypce mperycMaTpUBAETCS O3HAKOMUTEIBHOE H3Y4YEHHE CBSI3U
MEXIy CIydyalHbIMM BEJIMYMHAMU U OIHKCAHUE JTOM CBS3M C TOMOIIBIO
kKodhumnmeHTa KOppensIuu W €ro BBIOOPOYHOTO aHajgora. OJTH DJIEMEHTHI
COJIEp’KaHUs Pa3BUBAIOT TEMY «JlMarpaMmbl pacCeMBaHUs, U3yUCHHYIO Ha YPOBHE
OCHOBHOTr'0 0011ero 00pa3oBaHHsi, © BO MHOIOM OINUPAIOTCS HA CBEACHUS W3
KypCOB aJIreOpbl U T€OMETPHH.

Emé oamH 27eMEHT  CcoJep)KaHWs, KOTOPbIM  MpeajiaracTcs  Ha
03HAKOMUTEILHOM YPOBHE — TIOCJIEAO0BATEIbHOCTh CIIyYalHBIX HE3aBUCHUMBIX
cOOBITHH, HACTYTAIOIINUX B €IUHUILY BpeMeHU. O3HAKOMJICHUE C pacipeielieHueM
BEPOSITHOCTEM KOJIMYECTBA TaKUX COOBITUA HOCUT pPa3BUBAIOUIUN XapakTep U
SBJISIETCS aKTyaJlbHBIM JJIsI OyAylux aOUTYpPUEHTOB, MOCTYMAIOIUX Ha y4COHBIC
CIICLIMAJIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, TICUXOJIOTUEH U
yIpaBJICHUEM.

Ha wusyuenue yueOHOrO Kypca «BepoATHOCT, W CTaTUCTHKa» Ha
yIIIyOJICHHOM ypoBHE oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kimacce — 34 gaca (1 yac B Hezeno).



COJEPXAHME OBYUYEHUA
10 KVIACC

['pad, cBsa3ublii Tpad, myTu B rpade: mukibl 1 1enu. CrteneHb (BAJICHTHOCTS)
BepinHbL. ['padbl Ha miiockocTu. JlepeBbs.

CryyaitHble SKCTIEpUMEHTHI (OTIBITHI) U CIy4ailHble COOBITHS. DJIeMEeHTapHbIe
coObITHs (MCX0/Bl). BeposTHOCTH cilydaliHOTO COOBITHSA. BIHM30CTh YacTOTHI U
BeposiTHOCTH ~ coObiTuil.  Cily4aiiHble  ONBITBI € PaBHOBO3MOXKHBIMU
3JIeMEHTapHBIMU COOBITUSIMU.

Omnepanuu HajJ COOBITUSAMU: TepeceueHne, 00beANHEHNE, TPOTUBOMOIOXKHBIE
coObITus. J{narpammel Dinepa. @opMyiia ClI0KEHHSI BEPOATHOCTEN.

VYciioBHasg BEPOSITHOCTh. YMHOXEHHE BEpPOATHOCTEU. JlepeBO cCily4yalHOro
skcriepuMenTa. @opmyiia noinHou BepoaTHocT. Popmyiia barieca. HezaBucumele
COOBITHSI.

bunapHblil citydaiiHblil ONBIT (MCOBITAHKE), YeleX U Heynada. HezaBucumblie
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUN 10 nepBoro ycrnexa. IlepectanoBku
u dakropuan. Yucno coueranmit. TpeyronpHuk Ilackans. ®@opmyna OuHOMA
Hprorona.

Cepust He3aBUCHMBIX HcnblTaHUUA bepnymnu. CrydaiiHslid  BbIOOp U3
KOHEYHOM COBOKYITHOCTH.

Cnyuaitnas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJ Cay4dallHbIMM BeIMyuMHaMH. buHapHas ciiyyailiHas
BeqMuuHa. [Ipumepsl pacnpeneneHuii, B TOM 4YHUCIE TIEOMETPUYECKOE W
OMHOMHAJIBHOE.

CoBMECTHOE pacHpenesieHue JBYX CIy4YaWHbIX BenuuuH. HeszaBucumbie
CIy4yalHbIC BEJIUMYMHBL.MATEMaTU4YECKOE OXKHMAAHUE CIIyYalhHOU BEJIMYHUHBI
(pactipeaenenust). Ilpumepbl  NpUMEHEHHS  MAaTEeMaTHYECKOTO  OXUAAHUS
(cTpaxoBaHMe, JoTepes). MaremaTHUecKoe OXHJAaHWEe OWHApHOW CciaydyalHOU
BEJIIMUMHBI. MaremMaTndyeckoe OXHUJAHUE CYMMBbl  CIyYaWHBIX  BEJIMYMH.
MaremaTtnyeckoe O’KMJIAHUE reOMETPUYECKOIO 51 OMHOMUAJIBHOTO
pacIpeneeHu.

Hucniepcust ¥ CTaHAAPTHOE  OTKJIIOHEHHWE  CIIy4YallHOM  BEJIWYUHBI
(pacnpenenenus). Jlucniepcust OMHapHOM cllydaliHOM BeIM4YMHBI. MaremaTudyeckoe
O)KMJAHUE TMPOU3BEIACHUS M JUCHEPCUS CYMMBl HE3aBUCHMBIX CIy4aulHBIX
BeauunH.  Jlucmepcuss WM CTaHJApTHOE  OTKJIOHEHHME  OMHOMHUAIBHOIO
pacnpenenenud. Jucnepcuss M CTaHAAPTHOE OTKIOHEHUE TE€OMETPUYECKOTO
pacrpeneneHus.

11 KUIACC



HepasenctBo UeOwiméBa. Teopema UebniméBa. Teopema bepnymmu. 3akon
Oonpmx  4ucesl.  BpIOOpouHBIE  MeTOon — ucchenoBaHuii.  Bwribopounbie
XapakTepucTUKU. OLIEHUBAHUE BEPOSTHOCTH COOBITUS MO BHIOOPOYHBIM JAHHBIM.
[IpoBepka NpOCTEUIINX TUIIOTE3 € MOMOILIBIO U3YYEHHBIX PACIIPEICICHNAMN.

HenpepriBuble ciydaiinble BenmuunHbL. [Ipumeppl. DyHKIMA INIOTHOCTH
BEPOSATHOCTU pacnpenesieHus. PaBHOMepHOe pacnpeneneHue U ero CBOWCTBA.
3aiauu, IPUBOASAIIKE K IIOKA3aTEIBHOMY PACIPEAEICHUIO. 3a1a4, IPUBOISIINE K
HOPMaJbHOMY pacIpeneneHuro. DyHKIMA IJIOTHOCTH BEPOSATHOCTHU
MOKa3aTEeNbHOTO pacnpeaeneHusi, GyHKIUS IIOTHOCTA BEPOSITHOCTH HOPMAIBHOTO
pacnpenenenns. OyHKIUA INIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACIPEACIICHUS.

[TocnenoBarenbHOCTh  OJMHOYHBIX  HE3aBUCHUMBIX  COOBITMH.  3ajgaud,
IpuBoALIME K pacnpeneneHuro Ilyaccona.

KoBapuanusa nByx ciuyvailHeix BenuuuH. KoadduuueHnt nuHelHON
koppensiuud. CoBMeCTHblE  HAOMIOAEHUS  JIBYX BEJIWYUH. BbIOOpOUHBIN
kKodhummeHT xoppemsiuu. Paznuune MexIy JIUHEWHOW CBA3BI0O U MPUYHUHHO-
CJIICACTBEHHOM CB:A3bI0. JIMHENHAas perpeccusi, METOL HAMMEHBIINX KBAApPaTOB.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«BEPOSITHOCTh U CTATUCTUKA» (YIJAYBJIEHHBIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTD IPAKIAHCKON MO3HUIIMKM O0YYAIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO  4Je€Ha  POCCHMCKOro  00IlecTBa,  NpPEJICTaBIECHUE O
MaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUIA,
IpoLeayp TPaKIaHCKOro oOmecTBa (BBIOOPBI, OMPOCHI W JAPYToe), YMEHUE
B3aHUMOJICMCTBOBAaTh C COLUUAIBHBIMA HMHCTUTYTAMU B COOTBETCTBUH C MX
GyHKIUSAMHA ¥ Ha3HAYCHHUEM;

2) IATPMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUUCKON Tpa’kAaHCKOW HMIEHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSIIIEMY POCCHUMCKOW MAaTE€MaTHKH, EHHOCTHOE OTHOILICHHUE K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUHMCKOM MaT€MaTUYE€CKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JIOCTIXKEHHM B APYrMX HayKax, TEXHOJOTHSX, cdepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCHUKCKOr0 Hapoia, CPOPMHUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHMSA, 3TUYECKOIO IMOBEACHHUS, CBSI3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH M JEATEIbHOCTbIO YYEHOr0, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOTO OyAyLIErO;

4) 3¢cTEeTH4YeCKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMATHYECKUX
3aKOHOMEpPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHHUH, pacCy ICHHUMN, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTh, yMEHHUS MPUMEHSATH MaTeMAaTHYeCKHEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e301acHoro oopasa KM3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0pPOBbIO (370pOBOE MUTaHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUU U
OTJIbIXa, peryisipHas (Gu3uvecKas aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE
MIPY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JIESITEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpEC K
paznuyHbiM  cpepaMm  NMPOPECCHOHAIBHONW  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymelr mnpodeccnr W pearru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUTAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTéMaTH4ecKoMy  OOpa3oBaHUIO U



caMO0Opa30BaHUI0 Ha TMPOTSXKEHUU BCEH KHU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PELICHUHU ITPAKTUYECKHX 33/1a4 MaTEMaTUYECKON HaIIPABJICHHOCTH;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKON  KyJNbTYypbl, TOHMMAaHUE BIIUSHUA
COLMAJIbHO-DKOHOMHYECKUX ITPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, 0OCO3HaHHE T100aTbHOI0 XapaKTepa SKOJIOrMUEeCKUX MPo0IeM, OpHUEeHTaLUs
Ha [PUMEHEHME MaTeMaTHMYeCKUX 3HAHMW /I pelleHust 3ajad B olnactu
OKpY>Karolllel cpenpbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX
IIOCJIEACTBUN IS OKPY KAIOIIEW CPEJIbI;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKM W OOILECTBEHHOM  NIPAaKTHKH, IOHMMAHHE
MaTE€MaTUYeCKOM HayKH Kak cdepbl UYeJOBEYECKON AesTeNbHOCTH, 3TaloB €€
pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTHSA LMBUIM3ALMHU, OBJAJCHUE S3BIKOM
MaTE€MaTUKM M MaTE€MaTU4YeCKOM KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh IIPOEKTHYIO U HCCIEIOBATENbCKYIO JEATEIBHOCTD
VHJVBUAYAJIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUS

ba3zoBble 1ornyeckue aAeicTBU:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAY TOHATHAMHU, (OPMYIHPOBATH
OTIpeJIeIICHUS TIOHATHI, yCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIIacCU(PUKAIINH,
OCHOBaHWUS JJIs1 0000IICHHS ¥ CPAaBHECHHSI, KPUTEPUU ITPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh M  NPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, AMHUYHbIE, YACTHBIE U O0IIKE, YCIOBHbIE;

BBISIBJISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M ITPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, MpPEIaratb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JienaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHUI 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(psiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAINIO, TIPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh CMoco0 perieHus ydeOHOW 3amadu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMIIMHMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKne 1eiicTBUS:



WCIIOJIb30BaTh BOIPOCHl KAaK MCCIENOBATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEYHE,  MpoOieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEIIBHO CIJIAHUPOBAHHBIA SKCTICPUMEHT, HCCIICOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBICHHUS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMH, SIBIICHUSIMHU, IPOIIECCAMHU;

CaMOCTOSITeNIbHO (DOopMyIMpoBaTh 00OOIIEHUSI W BBIBOABI MO pe3yJbTaTaMm
MPOBENCHHOTO  HAOMIONCHMS, WCCIIENOBAaHUS, OIICHUBATh  JTIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpPOIeCcCa, a TaKXKE BBIIBUTATH
NIPE/IIOJIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIISATH JAeUIIUTHI HHPOpPMAIUH, JAaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JJIs pEIICHUS 3a/1a4H;

BbIOMpaTh WH(OPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAJM3UPOBATH,
CHUCTEMAaTHU3MPOBAaTh M HWHTEPIPETUPOBATh WH(OpPMAIMIO pA3IMYHBIX BUIOB W
dbopM mpeACTaBICHUS;

CTPYKTYpUPOBaTh MHGOPMAIHIO, TPEACTABIATh €€ B Pa3IUYHBIX (opMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATH HaIEKHOCTD uHpOpMaIUU 1o CaMOCTOSITEITLHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBbIEe YHHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHS

OoO1enne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXAaTh CBOIO TOYKY 3pCHUS B
YCTHBIX U MHCHMEHHBIX TEKCTax, JaBaTh MOSICHEHHUS IO XOJYy PEIICHUS 3aJadH,
KOMMEHTHPOBATD MMOJYYCHHBIN pe3yJIbTarT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOM TEMBI,
npoOeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAICJICHHBIE HA TIOWCK
pEILIeHUs, COIMOCTAaBJATh CBOM CYXIEHHUS C CYXKICHUSMH JPYyTHMX Y4YaCTHHUKOB
Jajgora, oOHApYKUBAaTh Pa3lIMuMe M CXOJICTBO IO3WIMH, B KOPPEKTHOH (opme
bopMyJIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

NPEACTaBIATh PE3YIbTaThl PEIICHUS 3a/lau, SKCIIEPUMEHTA, UCCIIEIOBaHMUsI,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATH (POpMAT BBICTYIUIEHUS C Y4Y4E€TOM 3ajad
MPE3CHTAIMN U OCOOCHHOCTEH ayAUTOPHH.

PerJIHTl/IBHbIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH
CaMOOpI‘aHI/I3aIII/IH2



COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 33/1a4d, BEIOUPATh CIIOCOO pEelIeHUs C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOM MH(OpMaLUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATENLHON  pedJieKkcuu KaKk  OCO3HAHUS
COBEPIIIAEMbIX JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB, BIIAJICTh
croco0aMy CaMOMPOBEPKHU, CAMOKOHTPOJS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYECKOM 3a]1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NP PEUICHUU 3a/1ayH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJEHHBIX OMIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa LIETU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTIOKCHUS WIIH HEIOCTHIKCHUS PE3YJIbTATOB JICSITEIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATeJILHOCTD:

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW UM MHAUBUIAYAJTBLHON
paboThl TpHU pEHICHWM YYEOHBIX 3a7a4, MPUHUMATH I1IeJb COBMECTHOM
NEeSATETHHOCTH, TJIAHUPOBATh OPTAHM3AIMI0O COBMECTHOW PabOTHI, pacmpeneisiTh
BUIBI pabOT, MTOTOBApWBATHCS, OOCYXHAaTh MPOIECC W Pe3ydbTaT paboTHI,
000011aTh MHEHHUS HECKOIBKHX JIIOACH;

y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBIIOJHATH CBOK YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4WICHAMH KOMAaHIbI, OIICHUBATH
KauyeCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHUS.

MNPEIAMETHBIE PE3YJIBTATBI

K konmy 10 kiacca oOydarouiuiicst Hay4uTCs:

CBOOOZHO OMEpUPOBATHh MOHATUAMU: Tpad, MIOCKUM Tpad, CBI3HBIA rpad,
nyTh B rpade, 1enb, LUK, JIEPEeBO, CTENEHb BEPIIMHBI, JEPEBO CIy4ailHOIO
DKCIEPUMEHTA;

CBOOOJITHO OIEPUPOBATH TMOHATUSIMH: CIy4YallHBIM SKCHEPUMEHT (OIBIT),
Cly4ailHO€ COOBITHE, PJIEMEHTAPHOE CllydyallHOe COOBITHE (JIEMEHTAPHBIN UCXO.)
CIIy4ailHOTO  OMbITA, HAXOAWTb BEPOSTHOCTH COOBITH B  OMBITaX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HAXOJUTh U (POpMYIIUpPOBaATH COOBITHUS: MEepecedeHrue, O0beAMHEHUE AaHHBIX
cOOBbITUH, COOBITHE, MPOTHBOINOJIOKHOE JAaHHOMY, HCIOJb30BaTh JUArpPaMMbl
Dilsiepa, KOOPAMHATHYIO MPSMYIO ISl PEIICHUsl 3a/1ad, MOJIb30BaThCsl (HOpMYJIon
CJIOKEHHSI BEPOSITHOCTEH JIJIs1 BEPOSITHOCTEHN ABYX M TPEX CIIyYalHBIX COOBITHIA;



ONEPUPOBATH  TOHSITUAMMU: YCJIOBHAsT  BEPOSTHOCTb,  YMHOYKECHHUE
BEPOSITHOCTEW, HE3aBUCUMBIE COOBITHS, JIEPEBO CIYyYaHOIO JKCIIEPUMEHTA,
HaXOJUTh BEPOATHOCTU COOBITHI € TOMOLIBIO IpaBUja YMHOXXEHHS, JepeBa
CIIy4aifHOTO OTBITA, HCIOJb30BaTh (HOPMYIy MOJIHON BEPOATHOCTH, (HOPMYITY
baiieca npu pemienuu 3a1a4, onpeAeNsTs HE3aBUCUMOCTh COOBITHI TIO (opmyIie U
10 OPTaHU3alMH CIIy4YalHOTO 3KCIIEPUMEHTA;

OPUMEHSTh M3yYECHHbIE KOMOMHATOpHBIE (OPMYJbl MJisi MEePEeUUCICHUS
3JIEMEHTOB MHOXECTB, 3JIEMEHTAPHBIX COOBITHI CIy4ailHOIO OMbITA, PELICHUs
3a/1a4 110 TEOPUH BEPOSITHOCTEN;

CBOOOJTHO  OMEPUPOBATH TMOHATHUSMU: OWHAPHBIA  CIyYalHBIA  OTBIT
(ucripiTaHue), ycrex W HeyJllaya, He3aBUCHMbIE HCIIBITAHUS, CepUsl MCIbITAaHUH,
HAXOJUTh BEPOSITHOCTH COOBITHI: B CEPUM HCIBITAHUNA [0 MEPBOro Yycrexa, B
cepuM HcnbITaHUN bepHyiu, B ombITe, CBA3aHHOM CO CIIy4YailHIM BBIOOpOM M3
KOHEYHOU COBOKYITHOCTH;

CBOOOJTHO OTEpPUPOBATh MOHATHSAMU: CIydaliHas BEJIMYWHA, paclpeiesicHue
BEPOSITHOCTEH, JAMarpamMma pacrpejesieHusi, OuHapHas clydailHas BeJIMYWHa,
reoOMeTpUYECcKoe, ONHOMUAIILHOE PACTIPE/ICIICHHUE;

ONEPUPOBATh TMOHATUSAMH: COBMECTHOE pACHPENEICHUE IBYX CIy4anHBIX
BEJTUYMH, UCIOJIb30BaTh TAOJHIy COBMECTHOTO PACTIPEIEICHUS IBYX CITy4alHBIX
BEJIIMYMH JUISl BBIACICHHUS PACIHpEICIICHUsI KaXJ0M BEJIMYMHBI, OIPEICIICHUS
HE3aBUCUMOCTH  CIIYYalHBIX  BEJIMYMH;CBOOOJHO  ONEPUPOBATH  IOHSATHUEM
MaTEMaTUYECKOI0 OKUIAHUS CIy4ailHOW BEJIMYMHBI (pacnpeneseHus), IPUMEHSITh
CBOMCTBA MATEMATHYECKOTrO OXHJAHUSA NPU PEIICHUM 33]a4, BBIYUCIATH
MaTeMaTUYeCcKoe OKuJaHue OMHOMHAIBHOTO U F€OMETPUUECKOT0 paclpeiesieHuH;
CBOOOJITHO OIEpUPOBATh MOHATUSMHU: JTUCHEPCHs, CTAaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYMHBI, IPUMEHATH CBOWCTBA JIUCIEPCUU CIIyYAWHOU BEIWYHUHBI
(pactipeiesieHUs1) MPU PELIEHUU 3a/1ay, BBIYUCIATH JUCHEPCUI0 UM CTaHAAPTHOE
OTKJIOHEHHE T€OMETPHUUECKOr0 ¥ OMHOMHAIBHOTO PaCIpe/ICICHHIA.

K xoniry 11 kiacca oOyJaroniuiicss HAy9uTCs:

BBIYHCIIATH BHIOOPOUHBIE XapaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHUBATh
XapaKTepUCTUKU TEHEPAJIbHOM COBOKYMHOCTH JIaHHBIX 10  BBIOOPOYHBIM
xapaktepuctukaM. OLEHUBATh BEPOSTHOCTU COOBITUH U MPOBEPSTH MPOCTEHINne
CTaTUCTUYECKUE THUIOTE3bI, MOJb3YSACh U3YUYCHHBIMU PACTIPEACICHUAMU;

IIPUBOJUTH  NPUMEPBl  3aJay, [NPUBOAAIIMX K  IIOKa3aTEIbHOMY
pacrpeneneHno, 3ajaad, NPUBOIIMX K HOPMAJIBHOMY  paclpeleCHUIO.
OnepupoBaTh MOHATUSAMU: (DYHKIMS TUIOTHOCTH BEPOSTHOCTH IOKAa3aTEIbHOrO
pacnpeaeneHusi, GyHKIUS MIIOTHOCTH BEPOSTHOCTH HOPMAJIbHOTO PaCIpeIeeHHUs,
GyHKIHS TUIOTHOCTH W CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHHS;0NPEICIsITh
KOA(PUIIMEHT JTMHEHHON KOPPEIISIHU, BHIOOPOYHBIN KO PUITMEHT KOPPEALIUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Konn4yectBo yacos DJIEeKTPOHHBIE
HanmeHnoBaHmue pa3jiesioB U TeM (uu¢possbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckmue
NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypest
1 DJeMeHThI Teopuu rpagos 3
) Ciry4aifHbIe OTIBITHI, CITy9aiiHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHUI
Orneparuy HaJ MHOKECTBaAMU U
3 coobrTusiMu. CI0OXKeHHE M YMHOKECHUE 5
BEPOSITHOCTEN. Y CIIOBHASI BEPOSTHOCTb.
He3zaBucumsble coObITHs
4 OneMeHThl KOMOMHATOPUKU 4 1
Cepun nocne10BaTeNIbHBIX UCIIBITAHU.
5 Hcnbitanus bepaynnu. Cioydaiinslii BeIOOp 5
13 KOHEYHON COBOKYITHOCTHU
6 Crnyualinple BETUYHUHBI U pacpe/iesieHus 14 1

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME 34 2 0



11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM
Ne n/mm
NMPOrpamMMbl

3aKoH 0OJBIINX YHCET
DIeMEHTE MAaTEMATHUYECKOM CTaTUCTUKHU

HenpepsiBHBIE ciyyaiiHble BETUUUHbI
(pacnpenenenus), IOKa3aTeIbHOE U
HOpPMAaJIbHOE PACIIPEAEICHUS

Pacnpenenenue Ilyaccona
CBs13b MeX/1y CIIy4aliHbIMH BEJIMYMHAMHU

O060011IEHNE U CUCTEMATH3AIUS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

KoanuecTBo 4acoB

Bcero

11
34

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KIIACC
KosnnyecTBo yacos DJICKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bceero u3yyeHusi oOpa3oBaTeJIbHbIE
padoThI padoTsbI
pecypcbl
I'pad, cBsa3HbI rpad,
NpEACTaBICHUE 3a1a4i ¢ IOMOIIBIO 1 https://m.edsoo.ru/4cb78972
rpada
Crenenb (BaJICHTHOCTD) BEPIIUHEL.
( ) Bep 1 https://m.eds00.ru/b35628ef
[Tyt B rpade. Llenu u uukIiIbI
I'padsr HA mIOCKOCTH. JlepeBo
pad . Jlep 1 https://m.eds00.ru/293b57be
CIIy4ailHOTO AKCIIEPUMEHTA
Crny4daiiHbie SKCIEpUMEHTBI
(OTIBITHI) U CITy4alHbIE COOBITHS. 1 https://m.edsoo.ru/1e5c5c2b
OnemeHTapHbIe COOBITHSI (MCXObI)
BeposTHOCTB ciydaliHOTO COOBITHSI.
BeposTHOCTH COOBITHI B OIBITAX C
p 1 https://m.edsoo.ru/d6aba4cd
PaBHOBO3MO>KHBIMU
AJIEMEHTAPHBIMU COOBITHSIMH
BeposTHOCTB ciydaiiHOTO COOBITHSI.
Beposaranoctu coObITHII B ONIBITaX C
3 | https://m.edsoo.ru/18dbbdf8
PaBHOBO3MO>KHBIMU
ANIEMEHTAPHBIMU COOBITUSIMH
[Tepeceuenue, o0beAMHEHUE
MHOKECTB U COOBITHI, 1 https://m.edsoo.ru/e33211b4

MIPOTHUBOIIOJIOKHBIC COOBITHS.



10

11

12

13

14

15

16

17

18

dopmyiia CIOKEHUS BEPOSTHOCTEN

VYcnoBHas BEpOSATHOCTD.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCIOBHOW BEPOSITHOCTH

VYciioBHas BEpPOATHOCTb.
YMHOKEHUE BEPOATHOCTEM.
®opmyiia yCIOBHOW BEPOSITHOCTH

dopmyiia MOJTHON BEPOATHOCTH

®opwmyina baiieca. HezaBucumbie
coOBITHS

Kom0OuHaTopHOE npaBuiio
yMHOeHus1. [lepecTaHOBKU 1
(bakTopuan

Yucno coueranuit. TpeyroabHUK
[Tackans

®opmyna bunoma HeroToHa

KonrtpomnsHas padora Nel: "I'padsl,
BEPOSITHOCTH, MHOXKECTBA,
KoMOuHaTopuka'

bunapHbIii cydailHbIi OIBIT
(ucmpITaHKE), yCIIEX U HEyAa4a.
HezaBucumple ucnsitanus. Cepus
HE3aBHCHMBbIX UCIIBITAHUN J0
MEePBOTO ycrexa

Cepust HE3aBUCUMBIX UCIBITAHUIM
J10 TIEPBOrO ycIexa

Cepust HE3aBUCUMBIX UCTIBITAHUM
beprymm

https://m.edsoo.ru/35df5d69

https://m.edsoo.ru/219¢223b

https://m.edsoo.ru/281laaclc

https://m.edsoo.ru/5cde5e5b

https://m.edsoo.ru/6bdb8b9e

https://m.edsoo.ru/bead65d4

https://m.edsoo.ru/a9de8c9e

https://m.edsoo.ru/e3d48d5a

https://m.edsoo.ru/lacad718

https://m.eds00.ru/9273b546

https://m.edsoo.ru/aa634999




19

20

21

22

23

24

25

26

27

Cry4aifHbIid BBIOOp M3 KOHEUHOU
COBOKYITHOCTHU

[IpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM DIICKTPOHHBIX
TabJINL

CrnyuaiiHas BeJIMYMHA.
Pacnpenenenue BepoSITHOCTEN.
JluarpaMma pacrpenciieHus

Onepanunu Haj cay4yailHBIMU
BenuunHaMu. [Ipumepst
pacnpenenenuil. bunapaas
CIy4aiiHas BeJIMYMHA

I'eomeTpuueckoe pacrpeeeHue.
bunoMuanbpHOE pacnpeneneHme

Marematuueckoe 0KuaaHue
ciyuyaiiHol BenuurHbl. COBMECTHOE
pacrpeaesieHue IByX CIIy4ailHbIX
BEJINYMH

HesaBucumsle ciaydalinbie
BenmmunHBI. CBOMCTBA
MAaTEeMaTHYECKOTO OXKUIAHUSI.
MatemaTtnueckoe OXXKUJaHue
OMHAPHOMW CITy4yallHON BETUYHHBI

MatemaTnueckoe OXUIaHue
re€OMETPUUECKOT0 U
OMHOMUAIBHOTO pacIpeaeIeHUI

Z[I/ICHepCI/ISI " CTaHAApPTHOC
OTKJIOHCHHC

https://m.edso00.ru/294295¢d

https://m.edsoo.ru/3391945b

https://m.edsoo.ru/7c24ctba

https://m.edsoo.ru/1877ab9b

https://m.edsoo.ru/7a42c¢9c4

https://m.edsoo.ru/82a991ef

https://m.edsoo.ru/b8a29b2f

https://m.edsoo.ru/7¢2db655

https://m.edsoo.ru/4b63eb47




Jucniepcust OMHApHOW CTydaiiHON

28
BeJIU4HUHBL. CBOMCTBA JUCIIEPCUN

1 https://m.edsoo.ru/5ccaad68

MaremaTuueckoe 0KuaaHue
29 MPOU3BENCHUS U TUCIIEPCUS CYMMBI 1 https://m.edsoo.ru/64428cab

HE3aBUCHUMBIX cnyqaﬁHHx BEINYNH

Z[I/ICHepCI/IH OMHOMUAJIBHOTO

pacnpenenenus. [Ipakruueckas

30 1 https://m.edsoo.ru/b38e3126

paboTa ¢ UCIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIHUIL

Jlucriepcusi ¥ CTaHAapTHOE
OTKJIOHEHUE T€OMETPUIECKOTO
31 pactipenenenus. . [Ipaktuueckas 1 https://m.edsoo.ru/a2f1668b

paboTa ¢ UCIOJIb30BaHUEM
3JIEKTPOHHBIX TAOJIHUI

O0001IeHrEe U CUCTEMATU3ALIHS
32 Hf 1 1 https://m.edsoo.ru/7b141¢89
3HAHUN

Kontponbnas padota No2:
"Ucneitanus bepuymm.
CrnyuaiiHble BeJIMUUHBI U
pactpenenenus"

33 1 1 https://m.edsoo.ru/84ce345¢

O0001IeHNEe U CUCTEMATU3 AL
34 HUI I 1 https://m.edsoo.ru/c4774da2
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34 2 0



11 KVIACC

cilydaiiHasi BHIOOpKa. 3HAKOMCTBO C

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
(1)
Jlj;-n Tema ypoxa Bcero Konrpoapipie  Tpakrueckue i[:;jennﬂ ngg)al;zEZTenbﬂble
padoThI padoThI
pecypcsl
Hepasencto YeOrnimeBa. Teopema
Yeobrimena. Teopema bepuymu. 1 https://m.edsoo.ru/3beb9a38
3aKkoH OOJIBIIMX YUCel
Hepasencto YeOrimena. Teopema
YeoOnimena. Teopema bepnymu. 1 https://m.edsoo.ru/a8965f46
3aKoH OOJIBIIMX YUCel
Hepasencto YeOrieBa. Teopema
Yeorimena. Teopema beprymmm. 1 https://m.eds00.ru/9c2b8348
3aKoH OOJIBIIMX YUCel
Br16opouHslii MeTO UCCIIeI0BaHUHA 1 https://m.edsoo.ru/36d2a371
[IpakTuyeckas pabota ¢
HCTI0JIb30BAHUEM JJIEKTPOHHBIX 1 https://m.edsoo0.ru/393{2333
Ta0IUIL]
['enepanbHasi COBOKYITHOCTb U
cilyuaiiHas BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMH XapaKTEPUCTUKAMH.
OueHka cpeTHero U JUCIepcuu 1 https://m.eds00.1ru/32379174
TE€HEPAIILHON COBOKYITHOCTH C
MOMOIIBIO BEIOOPOYHBIX
XapaKTEPUCTHK
I'etieparbhiast COBOKYMHOCTS I 1 https://m.edsoo.ru/6cbedadd




10

11

12

13

14

15

16

BBIOOPOYHBIMHU XapAKTEPUCTHUKAMH.
O1ieHKa CpEeTHETO U JUCTIEPCUH
reHepaabHONH COBOKYITHOCTH C
MOMOIIbIO BEIOOPOYHBIX
XapaKTEPUCTUK

OrneHrBaHUE BEPOSITHOCTEH COOBITUIA
10 BBIOOpPKE

Craructuueckas runoresa. [Ipoepka
IIPOCTEUIINX TUIIOTE3 € MTOMOILBIO
CBOMCTB M3YUYEHHBIX pacIpeacIICHAN

Craructuueckas runoresa. [Iposepka
IIPOCTEUIINX TUIIOTE3 € TOMOILBIO
CBOMCTB U3YUYEHHBIX pacCIpeAcIICHUN

[MpakTrueckas padboTa ¢
UCTIOJIb30BaHUEM AJICKTPOHHBIX
Ta0IUIL]

[IprMepbl HEMPEPBIBHBIX CIYyYANHBIX
BeMYUH. DyHKIMSA TUIOTHOCTH
BEPOSITHOCTH

PaBHOMEpHOE pacnipenesieHue.
[Tpumepsl 3aga4, NPUBOASIIUX K
MIOKAa3aTeIbHOMY U K HOPMAJIBHOMY
pacrpeaeneHusmM

q)yHKI_[I/ISI IJIOTHOCTHU BCPOATHOCTHU
MO0KAa3aTeIbHOIO PACIIPEAETICHUS
@yHKIHUA ITIOTHOCTU BEPOSTHOCTH
HOPMAaJIBHOTO pacipeieseHus

ITocaenoBaTeabHOCTh OAUHOYHBIX

https://m.edsoo.ru/b52ac466

https://m.edsoo.ru/adb221dc

https://m.edso0.ru/64367654

https://m.edsoo.ru/d194e88b

https://m.edsoo.ru/2753aa8f

https://m.edsoo0.ru/2f796¢1b

https://m.edsoo.ru/77b5{81d

https://m.edsoo.ru/fc4f2b93

https://m.edsoo.ru/bb3433¢3




17

18

19

20

21

22

23

24

25

26

27

HE3aBUCUMBIX coObITHiA. [IpuMep
3a7a4M, MPUBOASIIEN K
pacnpenenenuto [lyaccona
[IpakTuueckas pabora ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TaOJINII

KoBapuarus n1Byx cirydaitHbIX
BenunH. Koadduument koppensuu
CoBMecTHBIEC HAOIOICHUS IBYX
BEJTMYUH

Br16opounsrii koadunmeHT
KOPpEeJSILHH

Paznuune Mex 1y JIMHEWHOU CBA3BIO
Y IPUYMHHO-CJIECTBEHHON CBA3BIO

JIluneitnas perpeccus

[IpakTuueckas paborta ¢
UCIIOJIb30BaHUEM 3JIEKTPOHHBIX
TabJInL

[IpencraBneHne TaHHBIX C TOMOILBIO
TaOJIMII U AUarpamm, onucaTeabHast
CTaTHCTHUKA

OneITHI ¢ paBHOBO3MOXHBIMU
3JIEMEHTAPHBIMH COOBITUAMU
Brranciienne BeposiTHOCTEH COOBITHIA
¢ mpuMeHeHueM hopmyi
Brruncienue BeposTHOCTEH COOBITHI
C IPUMEHEHUEM IpahuIecKUx
METOJIOB: KOOpAMHATHAs IpsiMas,

https://m.edsoo.ru/f4f776b7

https://m.edsoo.ru/538cc254

https://m.edsoo.ru/daf287de

https://m.edsoo.ru/14775¢cc3

https://m.edsoo.ru/18cc149f

https://m.edsoo.ru/dc7227b6

https://m.edsoo.ru/d3c4367f

https://m.edsoo.ru/c8755b54

https://m.edsoo.ru/da6d9525

https://m.edsoo.ru/4alf5d68

https://m.edsoo.ru/c124269b




28

29

30

31

32

33

34

JIepeBO, IuarpaMmma Jijiepa
CrnydaiiHble BETMYUHBI U
pacnpeneneHus
MaremaTnueckoe oXXUgaHuE
CIIy4aiiHOM BEJINYMHBI

MaremaTtnueckoe oXXugaHue
CIIy4ailHON BEJMYMHbI

KonrtponsHas padora: "BepostHocTh
Y CTaTUCTUKA"

Brrancnenue BeposTHOCTEH COOBITHIA
¢ mpuMeHeHueM GopMyI u
rpaduuecKux METOI0B

Brranciienne BeposTHOCTEH COOBITHIA
¢ mpuMeHeHueM popmyi u
rpaduIeCKUX METO/IO0B

Cry4aitHbie BETUYUHBI U
pactpezaenenus. Maremaruaeckoe
0KUJAHUE CIyYallHON BEJIMYHUHBI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://m.eds00.ru/612166d2

https://m.edsoo.ru/4489a645

https://m.edsoo.ru/971a5¢33
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUA
OCHOBHOM OBPA30OBATEJBbHOM NPOI'PAMMBI
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IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbLHOW NPOrPaMMBbI CpeHero 001ero od0pasoBanus

Teopus BEpOSATHOCTEN U CTATUCTHKA
YuTaTh ¥ CTPOUTH TAOJIUIIBI ¥ THATPAMMBI

OnepupoBaTh  MOHATHUSAMHU:  CpelqHee  apudmMeTuyeckoe,  MeJHaHa,
HauOoJIbIlIee, HAMMEHbIIEE 3HAaUEHHE, pa3MaX MaCcCHUBA YHUCIOBBIX JaHHBIX

OnepupoBaTh MOHATHAMHU: CIyYaiHbBIM 3KCIEPUMEHT (OMBIT) U cly4aiHoe
COOBITHE, 3JEMEHTAapHOE COOBITHE (PJIEMEHTApHBIH HCXOMA) CIy4YaiHOTOo
OIbITa; HAXOAWTh BEPOSATHOCTM B ONbITAX C PABHOBO3MO>KHBIMU
CIly4aitHBIMHU COOBITHSMH, HAXOUTh U CPABHUBATH BEPOSITHOCTU COOBITHIA B
M3YYEHHBIX CIy4YailHbIX 3KCIIEPUMEHTAX

Haxomute u QopmynupoBaTh coOBITHS: mepecedeHue U OoObeAHMHEHHE
JaHHBIX COOBITHH, COOBITHE, TPOTHUBOIOIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAThCS JHarpaMMamu Ditniepa u GopMyJIoi CI0KEHUS BEPOSITHOCTEH
MIPH PEIICHUU 33124

OnepupoBaTh NOHATHSIMMU: YCIOBHAs BEPOATHOCTh, HE3aBUCUMBbIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C IOMOIIBIO IPaBUJIA YMHOXKEHHSA, C IOMOLIBIO
JIepEBA CIIyYalHOIO OIbITa

ITpuMeHAT KOMOMHATOPHOE MPABUWIIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATHAMH: HCIBITAHUE, HE3aBUCUMBIE HCIBITAHUS, CEPHUS
UCTIBITAHUH, YCTIEX M HeyJauya; HaXOIUThb BEPOSTHOCTH COOBITHI B cCepuu
HE3aBUCHUMBIX MCIBITAHWM 10 IEPBOTO yCI€Xa, HAXOAUTb BEPOSTHOCTH
coOBITUI B cepuu ucnbplTaHuil bepHymm

OnepupoBaTb MOHATUSAMH:  CilydaiiHas  BEJIWYMHA, paclpeiesieHue
BEPOSATHOCTEM, IUarpamma pacrpeneacHus

IIpoBepsieMble NpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeILHOW MPOTrPaMMBbI CPETHEr0 001Iero 00pa3oBaHMsI

Teopust BEpOATHOCTEN U CTATUCTHUKA

CpaBHUBaTh  BEpPOSTHOCTH  3HAYEHUW  CIy4YallHOM  BEJIUYUHBINO
pacnpeeNeHrIo WK ¢ TOMOUIbIO AUarpaMM

OHGpHpOBaTB IIOHATHUEM MaTEMaTHYCCKOI'O OXUJaHus, IMPUBOAUTH
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MpUMEphl TOTO, KaK MPUMEHSETCI MaTeMaTUYecKoe OKHUJAaHUE CIydyailHOU
BEJIMYMHBI, HAXOJUThb MaT€MaTH4YeCKoe OXHUIaHHE [0  JaHHOMY
pacmpeesieHUo

HmeTs npeacTaBieHue 0 3aKOHE OOJIBIINX YHCET

Nmetn npeaACTaBJICHUEC O HOPMAJIIbHOM paCIIpEACIICHUN



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KVIACC
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6.2

6.3
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6.7

IIpoBepsieMbIii 3JI€MEHT COAEPKAHUS

Teopust BEpOATHOCTEN U CTATUCTUKA

[IpencraBieHre TaHHBIX C MOMOIIKIO Ta0nuil 1 nuarpamMMm. CpeaHee apudMeTndecKkoe,
MeraHa, HauOOJbIIee U HAMMEHBIIIEE 3HAYCHHUS, pa3Max, AUCIIEPCUS U CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HA0OPOB

CrnydaifHple SKCTIEPUMEHTHI (OMBITHI) U CIIyYaiiHbIe COOBITHS. DJIEMEHTapHbIC COOBITHUS
(ucxonpl). BeposTHOCTH ciayuyailHOrO cOOBITHS. BIHM30CTH YacTOTBIM BEPOSITHOCTH
coObITrii. Ciy4aifHble ONBITHI C PaBHOBO3MOXXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH.
BeposiTHOCTH cOOBITHH B ONBITAXC PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
Onepauuu Haa COOBITHSIMH: TE€peceueHue, OObEeIUHEHHE, IPOTHUBOIOIOKHBIC
coopITus. Inarpammel Ditnepa. opmyia ciaoKeHUst BEPOATHOCTEH

VYcenoBHass  BEpPOATHOCTb.  YMHOXEHUE  BEpOSATHOCTEH.  JlepeBOo  cilydallHOro
skcniepuMenTa. Gopmyia mojHoM BeposiTHOCTU. HezaBucrumMbie coObITHS
KombOunaropunoe mnpaBuno yMmHoxeHusa. IlepecranoBku u ¢daktopuan. Yucio
couetanuii. Tpeyroapauk Ilackans. ®opmyna 6uaoma HeroTona

bunapHpIii ciayuyaliHbI OMBIT (MCHBITaHHWE), ycHmeX © Heyaada. HesaBucumbie
ucnbiTanusl. Cepusi HE3aBUCUMBIX MCIBITAaHMM 10 mnepBoro ycmexa. Cepus
HE3aBUCUMBIX HCTIbITaHUN bepHymm

CnyudaitHas BenuuuHa. Pacripenenenue BeposiTHOCTEH. Jluarpamma pacmpeiesieHus.
[Tpumeps! pactipesienieHnii, B TOM YHCIie T€OMETPUIECKOEH OMHOMHUAIBHOE

11 KIIACC

Kon

5.1

52

53

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
Teopust BEpOATHOCTEN U CTATUCTHUKA

UucnoBble XapaKTEpUCTUKH CIyYaWHBIX BEIMYMH: MAaTEMAaTHYECKOE OXKUJAHUE,
JUCIIEPCHS U CTaHJIApTHOE OTKJIOHEHHE. [IpuMepsl npUMEHEHUs MAaTEMaTUYECKOTO
OKMJIaHUS, B TOM YHCIIE B 3aJayax W3 NMOBCEAHEBHOM XU3HU. Maremaruueckoe
OXKMJIaHWE OMHAPHOW CIIy4yalHOH BEIMYMHBI. MaTeMaTHuuecKoe OKHJIaHHE CYyMMBI
CIIyYalHBIX BEIMYMH. MaTeEMaTHUYECKOE OKUJIAHUE U TUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMMAJIBHOTO pacIpeaCIICHHM

3akoH OOJIBIIMX YHMCENl M €ro poJib B HayKe, MpHpoje u obuiectBe. BriOOpoUHBbIit
METOJ, UCCIIEIOBAHUN

[Ipumepsl  HENpEephIBHBIX  CIy4alWHbIX  BedWM4WH. [loHSATHE O  IJIOTHOCTH



pacnpenenenus. 3agauu, NPUBOIALINE K HOpMaIbHOMY pacnpezenenuto. [lonstue o
HOpPMAaJIbHOM paclpeesieHuu



IHPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI CPEJJHET'O OBIIETI'O OBPA3OBAHMUA

Kon IIpoBepsiemble TPeOOBaHUS K NMPeIMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpOBepPsieMOr0  OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI CpeIHero 0o1ero
TpeOoBaHuUs o0pa3oBaHus

Brnanenne MeTomamMu J0Ka3aTeNbCTB, aITOPUTMAMU pEIICHHS 3aad;
yMeHue (OpPMYJIHpPOBATH W ONEPHPOBATH MOHATHSAMH: OIpEICIICHHE,
aKCHOMa, TeopeMa, CIIJCTBHE, CBOWCTBO, MNpPU3HAK, JOKA3aTeIbCTBO,
PaBHOCWIBHBIE (POPMYITHPOBKH;, MPUMEHATh UX; YMEHHE (HOPMYIHPOBATH
o0OpaTHOE ¥ TPOTHBOIOJIOXHOE YTBEP)KIACHUE, NPHBOAUTH NPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIB30BaTh METOJ MaTeMaTHYeCKOW HHIYKIIWH;
NPOBOAMTH JOKa3aTeIbHbIC PacCyKICHHS MPH PEIICHUH 3a1ad, OI[CHUBATh
1 JOTHYECKYI0  TPAaBWJIBHOCTh  PAcCYXJICHHUH; yMEHHE OIepHpOBATh
TOHSTHSAMHU: MHOXXECTBO, TTOJMHOXECTBO, OINEPAIlMM HAJ MHOXKECTBAMH;
YMEHHE UCIOJNB30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar  Jis
OITMCAHUS PEATBbHBIX MPOIIECCOB M SBJICHUH M NMPU PEIICHUU 3a]ad, B TOM
qHcIie U3 IPYTHX Y4eOHBIX MPEJIMETOB; YMEHUE ONEPHPOBATH MOHATHIMU:
rpad, CBA3HBINA rpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH; YMEHHE 33/1aBaTh
U OINHUCHIBATH Tpadbl Pa3IMYHBIMHU CIIOCOOAMU; UCIOIB30BaTh Tpadbl Mpu

pEIICHNH 3a1a4

YMeHue onepupoBaTh MOHSITUSIMM: HATypalbHOE YHUCIO, LIEJI0€ YUCIO,
CTCIICHb C LCJIBIM IOKAa3aTCJICM, KOPCHb HaTypaanoﬁ CTCIICHHU, CTCIICHD C
paloHaJIbHBIM MOKAa3aTeleM, CTENeHb C JCHCTBUTENbHBIM IMOKA3aTeseM,
HOFapI/I(l)M quciia, CHMHYC, KOCHMHYC MW TaHI'CHC IIPOU3BOJIBHOI'O 4YHCIIA,
OCTaTOK IO MOAYJIO, pallMOHAIbHOE YHUCIIO, UPPALUOHATIBHOE YHUCIIO,
MHOXXCCTBa HATypaJbHbIX, UCJbIX, PalUuOHAJIbHbIX, IIGIZCTBPITGJIBHLIX
2 YuCeN; yMEHUE UCTIOIb30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBITUN OOIIHiA
JIeNUTEeNb W HauUMeHbllee o0Iee KpaTHoe, anroput™M EBkiampma mnpu
pelIeHn 33aa4; 3HAKOMCTBO C Pa3IMYHBIMHU MO3UIIMOHHBIMH CHUCTEMaMHU
CUUCJICHUA; YMCHUC BBIIIOJHATH BHIYHUCIICHUC 3HA4YCHUH U Hpeo6pa3013aHH51
BBIpQXCHUIH CO CTENEHsSMH W JorapudmMaMu, MpeoOpa3oBaHUs IPOOHO-
palMOHAIBHBIX  BBIPAXKCHUM;  yMEHUE  ONEPUPOBATb  IMOHATUSAMM:

MOCTIeIOBATEIbHOCTh, apHU(MeTH4ecKass IPOTPECCHs], T'eOMETpUIeCcKast



nporpeccusi, OECKOHEYHO YyObIBarolas TIeoMETpUYecKas Iporpeccus;
YMEHHME 3a/aBaTh II0CIEJOBATEIbHOCTH, B TOM UHCJIE C IOMOIIBIO
PEKYPPEHTHBIX (POpPMyYJI; YMEHUE ONEPUPOBATh MOHATHSAMU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOIYyJb W apryMeHT
KOMIUIEKCHOTO ~ 4Hucia, (Gopma  3alMCH  KOMIUIEKCHBIX  4HCell
(reomeTpuyeckas, TPUTOHOMETpHUYECKass M airedpamyeckas); yMeTh
IIPOU3BOJUTh apU(PMETHUECKUE MAEUCTBUS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOAUTH MIPUMEPHI UCIOIb30BaHUS KOMIUIEKCHBIX YHUCENl; OIEepHUpOBAaTh
NOHATHSIMM:  MaTpuua 2X2  wu  3x3, omnpenenureiab  MaTpUIBL,

reOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue OnepupoBaTh MOHATHAMU: PaLMOHAIbHBIE, HPpPALMOHAIbHBIC,
MOKa3aTeIbHbIE, CTENEHHBIE, JIOrapu(pMUUYECKUE, TPUTOHOMETPUUECKUE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI, YMEHUE OIEPUPOBATH
MOHATUSIMHU: TOXIIECTBO, TOXJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIbHOCTD
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME peulaTb YpPaBHEHHS,
HEPABEHCTBA M CHUCTEMBI C IIOMOIIBIO pPaA3JIMYHBIX MPUEMOB; pPEILATH
YPABHEHUS, HEPABEHCTBA W CHCTEMBl C IApaMETPOM; IPUMEHATH
YPAaBHEHUs, HEPABCHCTBA, MX CHUCTEMBI Ul PEIICHUS MAaTEeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pazIu4HbIX 00JacTell HayKu U peanbHON KU3HU

YMeHue omnepupoBaTh HOHATHAMH: (DyHKIUS, 4YETHOCTh (DYHKIHH,
MEPUOIMIHOCTh (PYHKIIUH, OTPAaHHMYCHHOCTh (PYHKIUH, MOHOTOHHOCTBH
(GyHKIMH, SKCTpeMyM (QYHKLIWH, HauOOJbIIee W HAaUMEHbIIee 3HAUYCHUS
(GyHKIMHM Ha TIPOMEXYTKE, HEMpephIBHAS (PYHKIIMS, aCUMIITOTHI Tpaduka
GyHKIIMY, TIepBas W BTOpas MPOW3BOJHAS (YHKIIUU, TEOMETPUUYECCKUN U
(bU3UYeCKUd CMBICI TPOW3BOJHOW, TIEPBOOOpa3Has, ONPEACIEHHBIN
WHTETpAN, YMEHHE HaxXOMUTh ACUMNOTOTHI Tpaduka (PYHKINH, YMEHUE
BBIUUCIIATH  NPOW3BOAHBIC  CYMMBI, TPOU3BENCHHS, YaCTHOTO U
KOMITO3UIIMU (PYHKIMN, HAXOIUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKIMY; yMEHHE HaXOIUTh MPOU3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH;
YMEHHE HCIIONb30BaTh MPOU3BOIHYIO [UIA HCCIEAOBAaHHUS (DYHKIIHIA,
HaXOJWUTh HAWOONIbIIME W HAWMEHBIINE 3HAYCHUs (YHKIUH; CTPOHTH
rpaduKd MHOTOWJICHOB C HCIIOJIb30BaHUEM alllapara MaTeMaTHYeCKOro
aHalin3a; TPUMEHATh TPOM3BOJHYIO [UIS HAXOXICHUS HAWIY4Ilero
pelieHuss B TMPUKIAAHBIX, B TOM YHCJIE COIMAIbHO-SKOHOMHUYECKUX U

(bU3MYeCKUX 3a/1auax; HAaXOJIUTh TUIOMIAJAN U 00BEMBI PUTYP C IMTOMOIIIBIO



HUHTErpaia;, MNpUBOAWTL HNPHUMEPbI MATEMATUYCCKOrO MOACIIMPOBAHUA C

noMoIbIo AU QepeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: TpaduK QyHKIUH, oOpaTHast GyHKIUS,
KoMMo3uusl (PyHKIUH, nuHEHHAas (QYHKOWSA, KBaapaTHudHas (QyHKIHSA,
pauMoHanbHast (QYHKLUS, CTeNeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢GbyHKIMK, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMH, TOKa3aTelbHas W
aorapupmuueckasi (QYHKLUHUH; YMEHHE CTPOUTh TpapuKH H3YYEHHBIX
GyHKIMHA,  BBINONHATH  mpeoOpa3oBaHusi  rpadukoB  GyHKIWH,
UCIOJIb30BaTh TPaQUKHU JUIsl U3YYEHHUS MPOLIECCOB U 3aBUCUMOCTEH, mpu
pelIeHnn 3a7ad W3 APYTruX Y4eOHBIX NPEAMETOB W 3a/1ad U3 peallbHOU
KHU3HHM;, BbIpaKaThb (OpMyJaMH 3aBUCHUMOCTH MEXAy BeIUYMHAMU;
WCTIOJh30BaTh CBOWCTBA M TpaduKu (YHKUWH JUIS pEeIICHHUsS ypaBHEHHIA,
HEpaBEHCTB M 3a/Jad C IapaMeTpaMu; H300pakaTh Ha KOOPIAMHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YpPaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBBIE 3aJauyd pa3HbIX THUIOB (B TOM YHCJIE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBHXKEHUE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HaJOTH, 3aJjaud U3 00JIaCTH YNpaBJICHUS JUYHBIMH U CEMEHHBIMU
(MHaHCaAMM); COCTAaBJATh BBIPAKCHHS, YpPaBHEHHS, HEPaBEHCTBA WU HX
CUCTEMBI IO YCJOBMIO 3aJjaud, HCCIIEOBaTh IMOJIYYEHHOE pEIIEHUE U
OLICHMBATh TMPaBJONOAOOHOCTh pPE3yJbTaTOB, YMEHHE MOJEIUPOBATH
peaJIbHbIE CUTyallUd Ha SI3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAXKECHMUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBUIO 3aJ1a4M, UCCIIEI0BATh
MOCTPOCHHBIE ~ MOJEIM C  HCIOJb30BAaHMEM  ammapara  ainreOpsl,

HMHTEPIPETUPOBATH MOJTYUYEHHBINH pe3yabTaT

YMeHue onepupoBaTh MOHATHSAMH: CpelHee apuMeTHUEcKoe, MeIHuaHa,
HauOoJblllee U HAMMEHBIIIee 3HAYCHHUsI, Pa3Max, TUCIIEPCHs, CTAaHIApPTHOE
OTKJIOHEHHE YHCIIOBOrO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(pOpMaIKIO, IPEJCTaBICHHYIO B TabJiHIax, HAa AUarpammax, rpadukax,
OTpPaXKAIOLIYyI0 CBOWCTBA peajbHBIX MPOLECCOB U SBJICHUI; MPEICTABIATH
nH(pOpMALIMI0O C TOMOIIBI0 TaONWIl W JAWarpaMM; HCCIeA0BaTh
CTaTHCTUYECKHE JaHHbIE, B TOM YHCIIE C IMPUMEHEHHEM TpadUuIeCKIX
METOJIOB M 3JIEKTPOHHBIX CPENICTB; rpapuyecKu UCClIe0BAaTh COBMECTHBIC

HaOJII0/IEHUS C TIOMOIIBIO TUarpaMM pacCeMBaHUs U JIMHEHHOU perpeccuu

YMeHne onepupoBaTh IOHATHAMH: CIyYaWHBIA OIBIT W CIy4ailHOE

COGHTI/IC, BCPOATHOCTDH cnyqaﬁHoro C06LITI/I$I; YMCHHUEC BBIYHUCIIATH
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BEPOSTHOCTh C KCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; TPUMEHSTH
(bopMyJBl CIOKEHUST W YMHOXEHHS BEpOSATHOCTEH, (QopMyiy MOIHOM
BeposTHOCTH, hopmyny bepHyiin, komOuHaTOpHBIE (DAKTHI U (HOPMYJIHI,
OLICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; yMEHHE OIEepPUpPOBATH
MOHATUSIMHU:  CIIydaiiHasi BEJIHMYHMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTH4eCKoe OXUJAaHWEe, AHUCIIEPCHs U CTAaHIAPTHOE OTKIOHECHHE
CIlydallHOW  BENWYMHBL, (QYHKIHUHA pacupefciiecHHs W  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO U HOPMAaJIbHOTO paclpe/ieIiCHUI; YMCHHE
HCIIOJIL30BaTh CBOMCTBA N3YUCHHBIX paCHpC)IeJ'ICHI/Iﬁ AJI1 pCHICHUSA 3aaa4,
3HAaKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIIMX YHCEJ, METOJbI BHIOOPOYHBIX
HCCIENOBAaHUN; yMEHHE IPUBOJUTH IPUMEPHl TPOSBICHHUS 3aKOHA
OOJIBIIIMX YHUCEN B TPUPOJHBIX U OOIIECCTBEHHBIX SIBJICHHUSAX; yMCHHUE
OIIEPUPOBATH MOHATUSMHU: COYCTAHWE, MEPECTAHOBKA, YHCIO COYCTAHH,
YHCIO  TEPEeCTaHOBOK; OwHOM  HbIOTOHA;  yMEHHE  TPUMEHSTH
KOMOHMHATOpHBIE (DAKTHI M PACCYKICHUS IS PEUICHUS 3a]a4;, OIICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHII; COCTABJIATH BEPOSTHOCTHYIO MOJCTh U

MHTEPIPETUPOBATH ITOITYUYEHHBIN PE3yJIbTAT

YMeHue omnepupoBaTh IMOHATUSAMHU: TOYKA, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA yIJIa, INIOCKUN YToJl, IBYTpaHHBIM
yToJI, TPEXTPaHHBIM Yroj, CKpELUBAIOLIUECs NpsIMble, apauieIbHOCTh U
NEePHIEHAUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEHM, Yrojd MEXIy HpsIMbIMH,
yroJl MeXAy NpsAMONM M IJIOCKOCTBIO, Yrojl MEXIy IUIOCKOCTAMH,
paccTosiHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY MpsIMbIMU,
paccTosiHUE MEXIY IUIOCKOCTSMM; YMEHHE MCIIONIb30BaTh NPU PELICHUU
3a1a4 M3yuyeHHbIe (PaKThl U TEOPEMBbI IUIAHUMETPUU; YMEHHUE OLIEHHWBATH
pasMepbl  OOBEKTOB OKpPY)KAIOLIETO MHpa; CTPOUTH MaTEeMaTUYECKHE
MOJEIH C MOMOIIbI0 TE€OMETPUYECKHUX TMOHATHI M BEJIMYMH, DPEIaTh

CBA3aHHLIC C HUMU IMPAKTUYCCKUC 3aa4r

YMeHue omepupoBaTh MOHATHUAMU: IUIOMIAIL (GUIYphl, 00BEM (GUIYpHI,
MHOTOTPAaHHHK, MPaBHIBHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
KyO, napamjienenunen, NpusMa, HUpamMuaa, Qurypa M MOBEPXHOCTb
BpalICHUs, IWIMHAP, KOHyc, map, cdepa, mromans cepsl, IUIOMAAb
MOBEPXHOCTH MHUPAMUMbI, TNPHU3MBI, KOHyCa, LWIMHApPA, O0BEM Kyoba,
HIPSMOYTOJIBHOTO MapaUlesienuiea, NUPaMUAAbl, HPU3MBI, LWIMHAPA,
KOHYyca, IIapa, pa3BéPTKa MOBEPXHOCTH, CEUEHHs] KOHyca W IMIMHIPA,

nmapaui€JIbHbBIC OCH HWJIWM OCHOBAHWIO, CCUCHHUEC 1Iapa, IIJIOCKOCTD,
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Kacamomasca cdeppl, UWIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOIpaHHHKa, W300pakaTh MHOTOTPAHHUKH, (UTYpPBHI M MOBEPXHOCTH
BpALlEHUs, UX CEUYEHHsI, B TOM YHUCIJIE C MIOMOUIBbIO IEKTPOHHBIX CPEJICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKHX (PUTYp, CAMOCTOSTENHHO
(dbopMynupoBaTh ONpeeeHUs] U3y4yaeMbIX (QUTyp, BBIABUTATh THIIOTE3bI O
CBOWCTBAaX M TMpH3HAKaX TI'E€OMETPUYECKUX (Uryp, OOOCHOBBIBATH HIIU
onpoBepraThb HX; YMEHHE TNPOBOJAUTH KiaccupuKanuio ¢Guryp 1o
pPa3IUYHBIM TMpPHU3HAKaM, BBINOTHATH HEOOXOIUMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh MOHITHSIMH: JBIKCHHE B  IPOCTPAHCTBE,
napajuieNIbHbId TIEPEHOC, CUMMETPHUS Ha IUIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHue MOAOOWS, TOMOOHBIE (UTYPBI, yMCHHE
pacro3HaBaTh paBHbIC W TMOAOOHBIC (UTYPHI, B TOM YHUCIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BaTh T€OMETPUICCKIEC OTHOIICHUS TIPH
pCIICHUH 3aJla4; HAXOJWUTh T'€OMETPHUYECKUE BEIUYMHBI (JJIMHA, YTOJ,
Iomaab, 00BEM) MPU PEIICHUU 3a7ad U3 JPYTHX yUYSOHBIX MPEIMETOB U
U3 pealbHOW JKM3HH, YMCHHE BBIYHMCISATH T€OMETPUYCCKHE BEIUYMHBI
(mmHA, yroiy, mioOmanb, OOBEM, IUIOMIAAP MOBEPXHOCTH), HCIIONB3YS
U3yYeHHbIE (OPMYJIBI U METOIbI, B TOM YHCIIC: IUIOMIA[b MOBEPXHOCTH
MUpaMUIBI, TPU3MBI, KOHYyCa, MIJIMHIpPA, TUIOMaab cdepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — TapaJUIeNICNUIIe/ia, THPAMUAbBI, TPH3MBI, [WIAHIPA,

KOHYCa, 1l1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00BbEMOB MOJIOOHBIX QUTYp

YMeHue onepupoBaTh MOHATUSMHU: MPSIMOYTOJbHAsI CUCTEMa KOOpIMHAT,
BEKTOpP, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOU3BEJCHNE BEKTOpa Ha YHCIO, pa3jOkKEeHHWE BEKTopa Mo Oasucy,
CKAJIIPHOE TPOMU3BEJCHUE, BEKTOPHOE NPOU3BEIACHUE, YIOJl MEXAY
BEKTOpaMH; YMEHHME HCIIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBINA METOJ

JUISL pEeIlIeHUs] TEOMETPUUYECKUX 3a1a4 U 3a7a4 APYTruX y4eOHbIX IPEeIMETOB

YMeHne BeIOMpAaTh MOAXOASIIANA METOJT IS PEIICHUS 3a/1aui; TOHUMaHHE
3HAYUMOCTH MATEMATHKH B W3YYCHWU NPHUPOIHBIX U OOIIECTBEHHBIX
MPOIIECCOB M SBJICHWH, YMEHHE pacClO3HABaTh IMPOSBICHUE 3aKOHOB
MaTEeMaTHUK{ B MCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MAaTEMaTHIECKUX

OTKPBITUH POCCUUCKON U MUPOBOM MaTEMAaTUUYECKON HAyKH



HEPEYEHD 3JIEMEHTOB COAEPKXAHMUS, IIPOBEPAEMBIX HA EI'D

HO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haku 1e1MMOCTH LEIbIX YUCET
12 Panyonanenple  uyucna. OOBIKHOBEHHBIE U JIECATHYHBIE JpPOOM, MPOLEHTHI,
‘ OeCKOHEUHBIE IEPUOTUIECKUE IPOOH
13 Apudmerndecknii KOpeHb HATypalbHOUW cTerneHu. J[eWcTBUS ¢ apupMeTHIECKIMHU
. KOPHSIMM HaTypajibHON CTENIEHH
1.4 Crenens ¢ 1enbIM nokaszareneM. CTeneHb ¢ paloHalbHbIM oka3aTesneM. CBOMCTBa
. CTEIIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudynble U HaTypajibHbIE JOrapupMbl
JeiicTBuTenpHble uyncna. ApupMeTHYecKHe Omepanud C  JIeHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOarkEéHHbIe BEIYUCIIECHUS, IPAaBUIa OKPYTJICHHs, TPUKUAKA U OLIEHKa
pe3ynbTaTa BEIYUCICHAN
1.8 [IpeobOpazoBanue BhIpaKEHUN
1.9 KowmruiekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lensle u 1poOHO-paliOHaNbHbIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuroHomeTpruyeckue ypaBHEHUS
24 [Toxa3zaTenpHbIE U JOrapUPMHUUECKUE YPABHEHUS
2.5 Llenble u 1pOOHO-paIIOHAIbHBIE HEPABEHCTBA
2.6 HppanroHanbHble HEPABEHCTBA
2.7 [Toka3zarenbHble U TOrapupMUIECKre HEPaBEHCTBA
2.8 TpuroHomeTpuieckre HEpaBEHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPABHEHHUI U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuiia cucTembl TMHEWHBIX ypaBHeHUN. OnpeennuTenb MaTpHULIbl
3 @yHKIMU U TpaduKu



3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
52

6.1
6.2
6.3

7.1
7.2
7.3
7.4
7.5

OyHkusg, cnocoOwsl 3amanus GyHknuu. ['paduk dyaknum. B3zauMHO oOpaTHBIC

¢ynkunu. YétHpie 1 HeuéTHBIC QyHKIMU. [leproanmueckue GyHKIIH

OOnactp ompeneneHuss W MHOXECTBO 3HadeHWH ¢yHkumu. Hymn ¢yHKmm.
[IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
MakcumMyMbl 1 MUHUMYMBI (yHKIMM. HaumOomnbiiee M HavMeHbIIee 3HAYCHUE

(GYHKIIMN Ha TPOMEKYTKE

CreneHHass (QyHKUMS C HaTypaJbHbIM M LE€JbIM IoKa3zareneM. EE cpoiicTBa u

rpaduk. CBoiicTBa u rpaduK KOpHS N-0if CTENIEHU
Tpuronomerpuueckue GyHKIIUHA, UX CBOMCTBA U TpaduKu
[TokazaTenpHas u norapudmudeckas GyHKIINN, KX CBOWCTBA U TPapUKH

Toukm paspeiBa. AcumntoTel rpadukoB QyHKiuid. CBoiicTBa  (QYyHKIIUH,

HENPEPBIBHBIX HA OTPE3KE
IlocieqoBaTenbHOCTH, CIOCOOBI 3aJaHUs IOCIEN0BAaTEILHOCTEN
Apudmerndeckas 1 reoMmeTpudeckas nporpeccuu. @opmyria CI0XKHBIX TPOLIEHTOB
Hayasa MmaTemaTHueckoro aHajinsa

[IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA

[IpumeHeHne mNPOM3BOAHON K HCCIENOBaHUIO (YHKIMA Ha MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxaeHne HaubosblIero 1 HauMEHBIIETo 3HaueHUs (QyHKIMU Ha

OTpe3Ke
[TepBooOpasnas. MaTETpan

MHoxecTBa U JIOTHKa

MHoOXxecTBO, ornepauy HajJ MHOKecTBamu. J{uarpammel Diinepa — Benna
Jloruka

BeposiTHOCT 1 cTaTUCTHKA

OnucarenpHas CTaTUCTUKA

BepostHocTh

Kombunatopuka

I'eomerpus

@urypsl Ha MIOCKOCTH

[IpsiMbIE ¥ IJIOCKOCTH B MTPOCTPAHCTBE
MHOrorpaHHuKu

Tena v MOBEpXHOCTH BpaILlEHUS

Koopaunats! 1 BEKTOpBI



YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

METOAUYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






