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INOACHUTEJBHASA 3AIINCKA

YueOuplii Kypc «BeposSTHOCTP W CTaTUCTHKa» YIIyOJIEHHOTO YpPOBHS
ABJISETCSI TPOJIOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOaE€HHOTO YPOBHS HAa YPOBHE CpeAaHero ooiiero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HavyeH 11 OpMUPOBaHUS Y 0OOYyHAIOIIUXCSl CTATUCTHUYECKOU KYJIbTYPhI U
ITIOHMMAHMS POJIM TEOPUHU BEPOSATHOCTEHW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
M3YUYCHHUS CIy4YalHBIX COOBITHM, BEIWYMH U TmpoieccoB. [lpu u3yueHum kypca
oOoramaroTcsi MPEACTaBIEHUS OOydyaroluxcs O METOoAax HCCIeIOBaHUs
U3MEHYMBOIO MHUpPA, pa3BUBAETCS MOHMMAHHWE 3HAYMMOCTH U  OOIIHOCTU
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KAaK HEOTHEMJIEMOM YacCTU COBPEMEHHOTO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

CopepxaHne y4eOHOro Kypca HalpaBJI€HO Ha 3aKpelyieHue 3HaHWi,
MOJIyYEHHBIX MPU U3YYEHUH Kypca Ha YPOBHE OCHOBHOT'O OOLIEro 00pa3oBaHus, U
Ha Pa3BUTHE IPEACTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIY
HAMH Ha BaXHBIX NPHUMEpPAX, CIOKETHI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAOIIETO
mupa. B pesynbrare y o0ydaromuxcs J0JKHO cpOPMUPOBATHCS MPEACTABICHUE O
Haubosee ynoTpeOUTENbHBIX U OOIMIMX MAaTEMaTUYECKUX MOJIENSIX, UCIIOJIb3YEMBbIX
JUIL  ONHUCAHUS  aHTPONOMETPUYECKUX M JIeMOTrpaduMyecKMX  BEJIUYMH,
NOTPEIIHOCTE B pa3jinyHble poAa H3MEPEHUsX, JIUTEIbHOCTH O€30TKa3HOMN
pabOThl TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUN U MIPOLIECCOB
B oOmecTBe. Y4eOHbIM Kypc sBIsieTCs 0a30d Jis OCBOEHHUSI BEPOSTHOCTHO-
CTaTUCTUYECKUX METOJIOB, HEOOXOIMMBIX CHELHATUCTaM HE TOJbKO MH)KEHEPHBIX
CIIELHMAIBHOCTEW, HO TaKXe COLMAIbHBIX M IICUXOJOTMYECKUX, IOCKOJIbKY
COBPEMEHHbIE OOIIECTBEHHbIE HAYKU B 3HAUYUTEILHON MEpe HUCIOJIb3YIOT armapaT
aHanu3a OONBIIMX JaHHBIX. LleHTpalibHY!0 YacTh Y4YeOHOro Kypca 3aHUMAaeT
oOCcyXJeHrne 3aKkoHa OOJBIIUX uucesl — (yHIaMEHTAJIBHOTO 3aKOHa MPUPOJbI,
UMEIOLIET0 MaTeMaTHYECKYI0 (popMaIn3aluio.

B cooTBeTcTBUM C yKa3aHHBIMHU ILEJSIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YriayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIC
coziepkatesibubie TUHUM: «CiayyaiiHble COOBITHS U BEpOSITHOCTU» U «CiyyaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINUX YHCEID.

[ToMMMO OCHOBHBIX JIMHUN B y4€OHBIH KypC BKIJIFOUEHBI 3JEMEHTHI TEOpUU
rpagoB M TEOpUHM MHOXKECTB, HEOOXOAUMBIC MJsi TMOJHOLEHHOTO OCBOCHUS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YeOHBIX
KYpCOB.

Conmepxxanne nuHuM «CrydaiiHble COOBITHS M BEPOSTHOCTH»  CIYXKUT
OCHOBOW 11 (DOPMHUPOBAHMS TIPEACTABICHUA O PACIPEACIICHUHA BEPOSTHOCTEH
MEXK]ly 3HAUCHHUSMHU CIy4YailHbIX BEIUYHMH. BakHyr0 4acTh B 3TOM COEpKATEIbHON



JVHUH 3aHUMAET N3YYeHHE F€OMETPHUECKOr0 1 OMHOMHAIBHOTO paclpeieeHU U
3HAKOMCTBO C MX HENPEPHIBHBIMU AHAJIOIAMH — IOKA3aTEJIbHBIM U HOPMAaJIbHBIM
pacrpenencHusIMHI.

TeMbl, CBsI3aHHBIE C HENPEPHIBHBIMUA CIIyYalHbBIMH BEJIMYMHAMU H
pacnpesiefieHUssMHA, aKIEHTUPYIOT BHUMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
U3YYCHUU CIyYalHBIX SBJICHUH C MOMOIIBI0 HEMPEPHIBHBIX (QyHKIMH. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHUSAM.

B yueGHOM Kypce mpeaycMaTrpuBaeTcs 03HAKOMHTENIbHOE HU3YyYEHUE CBSI3U
MEXKJy CIy4YalHbIMH BEJIMYMHAMU W ONUCAHHE HTOW CBSI3M C MOMOIIBIO
KO3 GUIMEHTa KOPPEISUU MU €ro BbIOOPOYHOIrO aHajora. OTU DJIEMEHTHI
COJZIEpKaHMs PA3BUBAIOT TEMY «/HMarpaMMbl pacCEenBaHUs», N3yYEHHYIO HA YPOBHE
OCHOBHOI0 00mIero o0Opa3oBaHHs, © BO MHOIOM OIMPAIOTCS HAa CBEICHUS U3
KypCOB aireOpbl U FeOMETPUH.

Emé oaumH 2JIEeMEHT  COAEp)KaHWsA, KOTOPBIM  IIpeajaraercs  Ha
O3HAKOMUTEIBHOM YPOBHE — IIOCJIEAOBATEIBHOCTh CIIyYalHbIX HE3aBUCHMBIX
COOBITHI, HACTYMAIOIINX B €IUHUIYY BpeMeHU. O3HAaKOMJICHHE C pacipeacicHueM
BEPOSITHOCTEW KOJIMYECTBA TAKUX COOBITUH HOCUT Pa3BUBAIOIIMI XapakTep u
SBJISIETCSL aKTyaJlbHBIM JUIsl OyQyUIMX aOUTypUEHTOB, MOCTYMAIOIIMUX Ha yuyeOHbIE
CHELMAIbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HayKaMH, IICHUXOJIOTUEH H
YIPaBJIECHUEM.

Ha wu3ydyenue yueOHOro Kkypca «BeposTHOCTh W CTaTHUCTHKAa» Ha
yray0neHHOM ypoBHE oTBojauTcs 67 yacoB: B 10 kmacce — 34 ugaca (1 4dac B
Hezeno), B 11 kinacce — 33 yaca (1 gac B Hezento).



TEMATHYECKHWH IVIAH
10 KITACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne i/ Konrposnbubie IpakTuueckue (1udpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsI
pecypcsl

DnemMeHThl Teopuu rpados 3 https://educont.ru/
Cny4JaiiHBIe OIIBITHI, CIyYaiiHbIe COOBITHS U

v . Y 3 1 https://educont.ru/
BEPOATHOCTH COOBITHI
Ornepanuu HaJ MHOKECTBAMH U
coObITusAMH. CIIOKEHUE U YMHOXKEHHUE

. Y 5 1 https://educont.ru/
BEPOATHOCTEN. Y CIIOBHAsI BEPOSATHOCTb.
HesaBucumplie coObITHs
OneMeHTbl KOMOMHATOPUKH 4 1 https://educont.ru/
Cepuu 1ocie10BaTeIbHbIX UCTIBITAHUH.
Wcnbrtanus beprymu. CiaydaiiHelii BBIOOp 5 https://educont.ru/
13 KOHEYHON COBOKYITHOCTHU
Cry4aifHble BETMYUHBI M pacIpeieICHUs 14 1 https://educont.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 2
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COAEPXKXAHUE OBYUYEHUA
10 KITACC

['pad, cBsa3HbBIN rpad, myTH B rpade: mukisl u nenu. CTeneHb (BAJICHTHOCTS)
BepunHbL. ['padsl Ha TiockocTu. JlepeBbsi.

CrnyualiHble SKCTIEpUMEHTHI (OTBITHI) U CIy4YailHble COOBITHS. DJIEMEHTApHBIC
coObITHsl (McXo/bl). BepodaTHocTh ciydailHOro coObITHS. biu3ocTh 4YacToThl U
BEPOSATHOCTU  cOObITHI.  CnydailHple  ONBITBI C  PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Omnepatnuu HajJ COOBITUSIMU: TepecedeHue, 00beIMHEHUE, TPOTUBOIIOIOKHBIC
coObITHs. Jluarpammel Ditepa. Dopmyiia clI0KeHUS BEPOSTHOCTEH.

VYcnoBHasE BEPOATHOCTb. Y MHOKEHHME BEPOSITHOCTEN. [lepeBO CiydallHOTrO
skcniepumenTa. Gopmyna nmosHou BeposTHocTH. Dopmyna balieca. HezaBucumbie
COOBITHS.

bunapHbIil ciydaifHbIN ONBIT (MCTIBITAHUE), YCIIEX U Heyaada. HezaBucumsie
ucnblTanust. Cepusi HE3aBUCUMBIX UCIIBITAHUN 10 MepBoro ycrexa. IlepectanoBku
u ¢akropuan. Yucno coueranuit. TpeyronpHuk Ilackans. ®opmyna OuHOMA
HeroTona.

Cepusi He3zaBUCHMBIX wucnblTaHuWd bepHymm. CnydaiiHplii  BeIOOp U3
KOHEYHOW COBOKYITHOCTH.

CnyuvaitHas  BenuuuHa. Pacnpenenenne  BeposdtHocteil.  [{uarpamma
pacnpenenenud. Onepanuu HaJl CIIy4YalHbIMU BEJIMYMHAMU. buHapHas ciaydaiiHas
BennunHA. lIpumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMMAIILHOE.

11 KIIACC

CoBMeCTHOE paclpeelieHHue JBYyX CIy4alHbIX BeaMuMH. HezaBucumele
CIIy4allHbIEC BEJIUYUHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4YalHOW BEJIWYMHBI (paclpe/iesieHHs]).
[Ipumepsl MpUMEHEHUsT MaTeMAaTUYECKOro OXHUAAHUS (CTpaxoBaHHUE, JIOTEpEs).
Matematnyeckoe oxugaHue OMHAPHOW ClyyaliHOM BelWyuHBI. MaTeMaTtnyeckoe
OXXMJAHUE CYMMBbI  CIIy4dalHBIX BEJIMYMH. MaTeMaTuyeckoe  OKHUIaHUe
reOMETPUYECKOTO U OMHOMUATILHOTO Pacpe/IeIICHUH.

Jucriepcuss ¥ CTaHAAPTHOE  OTKJIOHEHWE  CIy4alHOM  BEJIMYMHBI
(pacnpenenenus). Jlucnepcus OMHAPHOM ClydailHON BeMMYMHBL. MaTeMaTrudeckoe
OXUJAHUE IIPOU3BEICHUS M JUCHEPCUS CYMMbI HE3aBUCUMBIX CIIyYaWHbIX
BeauunH.  Jlucmepcuss W CTaHZapTHOE  OTKJIOHEHHE  OMHOMHAIBHOTO
pactipenenenusa. Jlucnepcus M CTaHAAPTHOE OTKJIOHEHHE TI'€OMETPUYECKOIO
pacupeneneHus.



HepasenctBo YeoOniméBa. Teopema UebniméBa. Teopema bepHysiu. 3akon
Oonpimimx  uyucen. BwiOopounslii  Merox  uccienoBaHuii.  BriOopouHbie
XapakTepUCTUKU. OLIEHMBAHUE BEPOSITHOCTH COOBITUS IO BHIOOPOYHBIM JTAHHBIM.
IIpoBepka npoCTERIIMX TMIIOTE3 C IOMOUIBIO U3YYEHHBIX PacIpeIeIeHUN.

HenpepsiBHBIE cilydaiiHble BeauuuHbL. [IprMeppl. @PYyHKIUSA IUIOTHOCTH
BEPOSTHOCTH pacnpenesicHus. PaBHOMepHOE pachpeneneHue M €ro CBOWCTBA.
3ajauun, NpUBOASIINE K NTOKA3aTEIbHOMY pAacHpeaeIeHHUI0. 3a1auu, MPUBOIALINE K
HOPMAJIBHOMY  pacIpeAeICHHUIO. OyHKIUA IUIOTHOCTH BEPOSITHOCTH
NOKa3aTeNbHOIO pacnpeesieHus1, QyHKIUS IUIOTHOCTU BEPOSITHOCTH HOPMAJIBHOTO
pacnpenenenns. PyHKIUS ITIOTHOCTU ¥ CBOMCTBA HOPMAJIBHOTO PACIIPEACICHUS.

ITocmenoBaTeIbHOCTh  OAWHOYHBIX  HE3aBHUCHMBIX  COOBITHHM. 3ajauwu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust 1Byx ciaydailHblx BenuuuH. KoadduuueHnt nuHeiHON
koppemsiiui.  CoBMecTHble  HAOMIOACHMST JIByX  BEJIWYMH. BbpIOOpOUHBIi
Kod(phuLMeHT Koppenauuu. Paznuune Mexay JUHEWHOW CBSI3bIO U MPUYMHHO-
CJIEICTBEHHOM CBs3b10. JIMHENHAs perpeccusi, METOI HANMEHBIINX KBaJAPATOB.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«BEPOSITHOCTDb M CTATUCTHUKA» (YIJIYBJIEHHBIA YPOBEHbD)
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3HMIIMH  OOYYaromerocss  Kak
AKTUBHOTO ¥ OTBETCTBEHHOT'O WJIEHA POCCHUICKOTO OOIECTBA, MIPEACTABICHHUE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SBJICHHM,
IpoLeayp TPaKIaHCKOro oOiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aMMO/JICHCTBOBATh C COIUAIbHBIMU HMHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMUA U HA3HAYECHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXKIAHCKON HICHTUYHOCTH, YBAXKCHUS
K MPOUUIOMY U HACTOSIEMY POCCUMCKON MaTeMaTHUKH, IICHHOCTHOE OTHOILICHHE
K JOCTHKEHUSIM POCCHMCKMX MAaTEMAaTHKOB M POCCUMCKOW MaTEMAaTHYECKON
IIKOJIbI, UCMOJIb30BAHUE JTUX JOCTHXKECHUN B JPYTrUX HayKax, TEXHOJIOTHSX,
chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoja,
c(hOpPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, HJTHUYECKOrO IOBEACHMUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHEHUEM  JIOCTUXKEHUM HAayKu W
NEATEIbHOCThIO YYEHOIO, OCO3HAHUWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMYHMBOTO Oy IyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIICHUI, pacCyXJIeHUN,
BOCIIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOPMUPOBAHHOCTh yMEHHUSI TPUMEHATH MaTEMaTHYECKHUE 3HAHUS B
UHTEpecax 370pOBOr0 M 0e3omacHoro oOpas3a KU3HHM, OTBETCTBEHHOE
OTHOIIEHUE K CBOEMY 3JI0POBBIO (370pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIN
PEXKUM 3aHATUNA U OTIIbIXA, PETYJsIpHAs PU3NUYECcKasi aKTUBHOCTh), (pru3ndeckoe
COBEPIIICHCTBOBAHHUE npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NeATEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYyAy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUsS, WHTEpPEC K
pasnuyHbiM  chepam  TPOo(PECCHOHATBHON  ACSITENBHOCTH, CBS3aHHBIM C



MaTeMaTUKOW U €€ MPUIIOKCHHUSIMHU, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOP
Oynymel mpodeccnn W peaTn30BBIBATH COOCTBEHHBIC KU3HCHHBIC ILIAHBI,
FOTOBHOCTh U  CIHOCOOHOCTH K  MareMaTH4ecKoMy oOOpa3oBaHUIO U
caM000Opa30BaHUIO HAa MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHIECKON HAIIPABICHHOCTH;

7) 3KOJIOTHYeCKOTr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYpbl, MOHUMAHUE BIMSHUS
COIIMAIBHO-D)KOHOMHYECKUX  MPOIIECCOB HAa  COCTOSIHME TPUPOJHON
COLIMAJIBHOM Cpelibl, OCO3HAHHME TIJ00AIBHOTO XapakTepa 3KOJIOTHYECKUX
mpo0JIeM, OpUEHTAINS Ha MPUMEHECHHE MaTeMaTHYECKUX 3HAHWHA ISl PEIICHUS
3a/1a4 B 00JIACTH OKPYIKAIOIICH Cpepl, INTAHUPOBAHUE MTOCTYIIKOB M OTICHKU MX
BO3MOYHBIX MTOCJICJICTBUM JIJIsI OKPYKAIOLIEH CPeibl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO pa3BUTUS HAyKH W  OOIIECTBEHHOW TMPAKTUKH, MOHUMaHUE
MaTeMaTHYeCKOd HayKH KakK c(epbl 4eIOBEUECKOW MESITEIbHOCTH, ATAINoB €
Pa3BUTHS U 3HAUYUMOCTU JUIsl Pa3BUTHSA I[MBWIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTEMaTUKH U MaTeMaTHUYeCKOW KyJIbTypOd Kak CpPEJICTBOM IIO3HAHHS MHUDAa,
TOTOBHOCTH OCYIIECTBJISATh MPOSKTHYIO M HCCIAEAOBATEIIBCKYIO NESITEIBHOCTH
WHIUBUIyaJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE /1eiicTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBISIBIIATh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
O00OBEKTOB, TIOHATHH, OTHONICHUH MEXIy TOHATHAMHU, (OPMYIUPOBATH
onpeeIeHus MOHSITHH, yCTaHaBIUBAThH CYIIECTBEHHBIM  TPHU3HAK
Kinaccupukanyuu, OCHOBAaHWUS JUIsi OOOOIIEHUS W CPAaBHEHWsS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

BOCIIPHHUMATh, (OPMYJIUPOBaTh M  TPEOOPA3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEILHBIC ¥ OTPHUIATSIIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC

BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
MpoTUBOpEeYHs B akTax, JaHHBIX, HAOIMIOACHUSIX U YTBEPKICHUSAX, TIPEJIaraTh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPCUNIA;

JienaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOYCHUN, YMO3aKIIFOUEHUH TI0 aHAIOTHH;

MIPOBOIUTH CaMOCTOSITEIIbHO JT0KA3aTehCTBA MaTEeMaTUYECKUX
YTBEPXKICHUA (MpsSMbIE W OT MPOTHBHOTO), BBICTPAWBATH AapTyMEHTAIIHIO,



MPUBOANTh TIPUMEPHl MW  KOHTPIPHUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKIIEHUS U BBIBOJIBI;

BBIOMpaTh CIIOCOO pelieHus: y4eOHOM 3anauu (CpaBHUBATh HECKOJBKO
BApHAHTOB pEIICHHsA, BBIOMpATh HambOoJiee TMOAXOAAIUNA ¢  y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBble uccienoBaTelbcKue 1eiicTBUS:

MCTIOJB30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUH HHCTPYMEHT MO3HAHUSA,
GopMyTUpOBaTh  BOMPOCHI, (PHUKCUPYIONINE TMPOTHBOpPEYHE, MPOoOJeMy,
yCTaHaBIUBATh HCKOMOE M JaHHOE, (OPMHUPOBATH TUTIOTE3Y, apIYMEHTHUPOBATH
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CaMOCTOSITEIIEHO CIUTAaHWPOBAaHHBIN AKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
SABJICHMS, TIPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEXIy OOBEKTaMH,
SIBJICHHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO PE3yJIbTaTam
MPOBEAEHHOTO HAONIONEHUsS, WCCIECOBAHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIIECCa, a TAKXKE BBIJIBUTATH
MIPEANOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISATE Jeunutsl MHOpMAIMY, JaHHBIX, HEOOXOJAUMBIX JI OTBETA
Ha BOMPOC U JIJIS PEIICHHUS 3a]1a4H;

BbIOMpaTh  MHGOPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH HWHQPOPMAIIHIO
Pa3TUYHBIX BUIOB M OPM TIPEICTABICHHUS,

CTPYKTYpPHUPOBaTh UH(POPMAIIKIO, IPEACTABIATH €€ B pa3IMUHbIX (popmax,
WUTIOCTPUPOBATH TpaduuecKy;

OIICHUBATh HaA&KHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

KoMMyHuKaTHBHBIE YHHBEpPCATIbHBbIE y4eOHbIE 1eHCTBUSA

OO0menue:

BOCIIpUHUMATh W  (QOPMYJIHPOBATh CYXKJIECHUS B COOTBETCTBHUU C
YCJIOBHUSIMU U TIETISIMU OOIIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTax, AaBaTh MOSICHEHUS 110 X0y PEUICHUS
3a/1a4i, KOMMEHTUPOBATh MOJIyYEHHBIN pPe3ybTaT;

B X07i¢ 00CYKJIEHUsI 3a]1aBaTh BOIPOCHI O CYIIECTBY O0CYX)IaeMON TEMBbI,
mpoOJieMbl, peIlIaeMoil 3ajadyu, BBICKA3bIBAaTh HWJEW, HalleJICHHbIC HA ITOMCK
pELIEHUsI, COMOCTABIISITh CBOU CYXJEHUS C CYXKJICHUSMU JIPYTHX YYaCTHUKOB



auanora, 0OHapy>KMBaTh pa3Indie U CXOJCTBO MO3UINI, B KOPPEKTHOU popme
(opMynHMpoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

OPENCTAaBIATh  pE3yJbTaTbl  pPEIICHHs  3aJadyd,  JKCIEPUMEHTA,
UCCIIEIOBAHUsI, MIPOEKTA, CaMOCTOSTENBHO BbIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTALNN U 0COOCHHOCTEN ayTMTOPUH.

PeryasiTuBHbIE YHMBepPCAJbHbIE YYeOHbIe 1elicTBHUSA

Camoopranusanus:

COCTABJISITH TUIAH, aJITOPUTM PEIICHUS 3a7a9H, BRIOUPATh CIIOCOO PEIICHNUs
C y4Y€TOM HMEIOIIUXCS PECYpPCOB U  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPHUAHTHI PEHICHUN € Y4ETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJJIEKT !

BIIQJICTh HABBIKAMH TIO3HABATEILHOM pediekcMr Kak OCO3HAHMS
COBEpIIIACMBIX JEHCTBHA W MBICIHUTEIBHBIX IIPOIECCOB, WX pE3yJIbTaTOB,
BJQJIETh CIOCOOAMU CAaMOIIPOBEPKH, CaMOKOHTpPOJIS Mpollecca W pe3yibTaTa
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

MPEABUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPU PCUICHUU
3aladyd, BHOCUTb KOPPEKTHUBBI B JEATCILHOCTh Ha OCHOBE HOBBIX
00CTOSITEILCTB, TAHHBIX, HAMJIEHHBIX OITNOOK, BHISBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa II€Id M YCIOBUSM, OOBSCHSTH
NPUYMAHBI  JIOCTH)KCHHUS WM HEJIOCTHKEHHUS Pe3yJbTaTOB JIEITEIIbHOCTH,
HaxOJIUTh OMHMOKY, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

NOHMUMAaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHAHOW U
WHINBUYaIbHONM pabOThl MPU pelIeHUU Y4YeOHBIX 3a/ad, NMPUHUMATDH IIEJb
COBMECTHOM NIEATEbHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOM pabOTHI,
pacnpenenaTh BHIIBI padOT, TOTOBAPUBATHCS, 00CYXAaTh MPOIECC U Pe3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CY)IeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE), BBINOJIHATH CBOIO YacTh pabOThI W
KOOPJIMHHUPOBATh CBOM JCHCTBUS C JPYTMMH YJICHAMH KOMAaHJBI, OICHHWBATH
KauyecTBO  CBOETO BKJIaga B  OOMMHA  TPOAYKT IO  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICUCTBHUSI.

NPEAMETHBIE PE3YJIBTATDBI

K konmy 10 knacca oOydaronuiicss HayquTCs:



CcBOOOIHO ONEPUPOBATh MOHATUSAMU: Trpad, TUIOCKUH rpad, CBA3HBIN Tpad,
nyTh B rpade, menb, LUK, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4aHOTO
DKCIIEPUMEHTA;

CBOOOJHO ONEpPUPOBATH MOHATHSAMM: CIyYalHbBI AKCHEPUMEHT (OIIBIT),
CIy4yalHOE COOBITHE, BJEMEHTApHOE CIydailHO€ COOBbITHE (DJIEMEHTAPHBIM
HCXOJ1) CIIy4ailHOrO OIbITa, HAaXOAUTh BEPOATHOCTU COOBITUH B ONBITAX C
PaBHOBO3MOYKHBIMU JIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuThb U (OPMYJIMPOBATH COOBITUS: IE€peceueHue, OOBbEINHEHUE
JaHHBIX COOBITUHM, COOBITHE, HPOTUBOMOJIOKHOE JIAHHOMY, HCIOJb30BaTh
auarpamMMbl - Oisiepa, KOOPAMHATHYIO MNPSIMYyK0 Ui pelIeHus — 3aj1ad,
MOJIb30BaThCA (POPMYJION CIOKEHUS BEPOSITHOCTEW Uil BEPOSITHOCTEM IBYX U
TpeX CIy4alHBbIX COOBITUH;

ONEpUpOBaTh  IMOHATUSMH:  YCIOBHAs  BEPOSATHOCTb, YMHOKEHHE
BEPOSITHOCTEM, HE3aBUCHUMBIE COOBITHS, JEPEBO CIYYaHHOTO AKCIIEPUMEHTA,
HaxXOJIUTh BEPOSITHOCTU COOBITUM C IMOMOILIBIO MpPaBWIA YMHOKEHHUs, JEepeBa
CIIy4ailHOTO OMbITa, UCIIOJIb30BaTh (POPMYJy MOJHON BEPOSITHOCTH, (POpMyITy
baiieca npu pelieHuu 3a7a4, onpeaesaTh HE3aBUCUMOCTb COOBITHI 10 opMyIie
Y TI0 OpPraHu3aliy CIIy4aiiHOTO dKCIIEPUMEHTA,

MPUMEHATh W3Y4YEHHblE KOMOWHATOpHBIE (HOPMYJBI ISl MEPEUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTapHBIX COOBITUN CIIy4allHOTO OMbITa, pPELICHUS
3a/1a4 10 TEOPUU BEPOSITHOCTEN;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: OWHAPHBIA CIIy4ailHBI  OIBIT
(ucmbITaHue), ycrex M HeyAaua, He3aBUCUMBIEC UCIIBITAHMS, CEPUsI UCTIBITAaHUM,
HaxXOJIUTh BEPOSITHOCTU COOBITHI: B CEPUM HCTBITAHUM JI0 MEPBOTO YyCIExa, B
CepHH UCIBITAaHUN BepHyIIn, B ONbITE, CBA3aHHOM CO CIIy4allHBIM BBIOOPOM U3
KOHEYHOM COBOKYITHOCTH,;

cBOOOHO OIEpPUPOBATH HNOHATUSAMMU: ciry4aitHas BEJIMYMHA,
pacnpenesieHue  BEpOSITHOCTEM, JuarpaMma pachpeieneHusi, OuHapHas
cilyyaiiHasi BeTMYMHA, FTEOMETPUUYECKOe, ONHOMHAIIBHOE pACTIPE/IEIICHHE.

K konmy 11 kinacca oOyyaronuiicss HayquTCs:

OIEPUPOBATh NMOHATHUAMH: COBMECTHOE PACIPENEICHUE NBYX CIyYalHBIX
BEJIMYMH, MCIIONb30BaTh TaOJMIly COBMECTHOIO pAacCHpeleleHHus JBYX
CIy4YalHBIX BEJIIMYMH [JIS1 BBIACICHUSA PACIpEICICHUs KaXIOW BEIUYUHBI,
ONPENEIICHNS] HE3aBUCUMOCTH CIIyYalHBIX BEJIUYMH;

CBOOOJHO  ONEpUpoBaTh MOHATHEM  MAaTEeMaTHYECKOTO  OXHJIaHUs
CIIy4YalHOU BEJIMYUHBI (pactipeneneHus), IIPUMEHSATH CBONMCTBA
MaTEMaTUYECKOI0 0KUIAHMS IIPHU PELICHUM 3a]a4, BBIYUCIISATh MAaTEMAaTUIECKOE
OKuJaHue OMHOMUAIBLHOTO U TEOMETPUUYECKOTO pacpeleIeHNH;



CBOOOJHO  ONEpPUPOBATh  TOHATHSIMH:  JUCIEPCHS,  CTaHIAPTHOE
OTKJIOHCHUE CIIyYalHOW BEJIIMYMHBI, NPUMEHSATH CBOWCTBA JIUCIEPCUH
CIydyalHOW BEJIMYMHBI (pachpeliefieHus]) TpH pPEIIeHUU 3a/1ad, BBIUUCIATH
JUCIIEPCHUI0 M CTaHJAPTHOE OTKJIOHEHHE T'€OMETPHUYECKOTO0 U OMHOMMAIBHOTO
pacnpeneneHuu;

BBIYUCIISITH BBIOOPOYHBIE XAPAKTEPUCTUKU IO JIAaHHOW BBIOOpKE U
OIICHUBATh XAPAKTEPUCTHUKU TEHEPATbHOM COBOKYIMHOCTH JAHHBIX IO
BBIOOPOYHBIM  XapakTepucTtukaM. OIICHUBATh BEPOSTHOCTH COOBITHUM H
MPOBEPSTH MPOCTEUIIINE CTATUCTUYECKUE THUIOTE3bI, MOJIB3YSICh HW3yYCHHBIMU
pacnpeneneHusIMU.



