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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHoM 1udpoBoM MHpe BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE 0O0JIBIIYIO 3HAYMMOCTh, KaK C TOUKHU 3pEHUS TPAKTUUYECKUX IPUIIOKEHUH, TaK U
UX poJM B 00pa30BaHMHU, HEOOXOAMMOM Ka)KJ0My 4esnoBeKy. Bo3zpacraer uncio
npodeccuii, mpu OBIAIEHUN KOTOPBIMU TpeOyeTcst Xopoias 6a30Bas MOATOTOBKA B
o0JacTu BEPOATHOCTU M CTATHCTUKH, TaKasl MOATOTOBKA Ba)KHA IJIA MPOJOKEHUS
o0pa3oBaHUs U IS YCHEIIHOM MpoQecCHOHaNbHON Kaphephl.

Kaxxaplii 4enoBek MOCTOSIHHO MPUHUMAET PEIIECHUSI HA OCHOBE UMEIOIIUXCS Y
HEro JaHHBIX. A JIJIs1 0OOCHOBAHHOI'O MPUHSATHUS PELICHUs B YCIOBUAX HEJOCTATKA
WM U30bITKa WH(DOPMAIIMKU HEOOXOAMMO B TOM HYHCIIE XOPOIIO chopMUpPOBaAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIIJICHHE.

IMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOAMMOCTh C(HOPMUPOBATH Y
oOyuaromuxcst (yHKIMOHAIBHYIO IPaMOTHOCTb, BKJIFOUAOIYIO B CE0sI B KAUECTBE
HEOTBEMJIEMOM  COCTAaBJSIIOIIEM  yMEHHME  BOCHPUHUMATh U KPUTHUECKU
aHAJIM3UPOBATh UHPOPMAIUIO, TPEICTABICHHYIO B PA3IMYHBIX (HOpMAaxX, TOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTHX pEalbHbIX MPOIECCOB M 3aBHCUMOCTEM,
IPOU3BOJUTH MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMM IIPMHLIMIIAMU cOOpa, aHajau3a u
NpeICTaBICHUS JaHHBIX W3 Pa3iINYHbIX cep KU3HU OOIIeCTBA U TOCYJapCTBa
npuobmaer o0yyaroumxcs K OOIIeCTBEHHBIM HHTepecaMm. M3ydyeHue OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3allMu repedbopa U moacuéra 4yucia
BAapUAHTOB, B TOM YMCJI€ B IPUKJIAJHBIX 3a/1a4yaX. 3HAKOMCTBO ¢ OCHOBAMH TE€OPUHU
rpaoB co31aéT MaTeMaTUUECKUN (pyHAAMEHT Uil POPMHUPOBAHUS KOMIIETEHLIUM B
obOnactu MHPOPMATUKU U TUGPOBBIX TeXHONOTHH. [Ipyn M3yyeHUM CTATUCTHKHU U
BEPOATHOCTH OOOTAlIAIOTCS TMPEACTABICHUS OOYy4YaloUIMXCi O COBPEMEHHOMN
KapTUHE MHpa M METOJax €ro HcciaeaoBaHus, (GOpMUPYETCS NOHHMMAaHUE pPOJIU



CTATUCTUKH KaK NCTOYHUKA COIMAIILHO 3HAYMMON MH(DOPMAITUHU 1 3aKIIaABIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHUS.

B cooTBeTCcTBUM C JaHHBIMU IEJISIMU B CTPYKTYPE MPOrPaMMbl Y4€OHOTO Kypca
«BepodATHOCTh M CTAaTUCTHMKA» OCHOBHOTO OOIIEro 00pa3oBaHUsl BbIJICICHBI
CIeAyIoUMe coaepKaTeabHO-MeToanueckue TuHuu: «lIpencraBieHue NaHHBIX U
omucaTeNbHAsI CTAaTUCTHUKAY, «BeposiTHOCTEY, «DIIEMEHThl KOMOWHATOPUKI,
«BBenenue B Teopuro rpadoBy.

Conepxanue nuHum «lIpencraBieHue NaHHBIX U ONKCATENbHAS CTATUCTUKAY
CIIY’KUT OCHOBOM 11711 (pOPMHUPOBAHHUSI HABBIKOB PabOThI ¢ HH(POPMALIMEH: OT YTEHUS
U MHTEpHpeTanuu UHPOopMaluy, MPEeACTABICHHONW B Ta0IUIaX, Ha JUarpaMmax u
rpadgukax, a0 cOopa, MPEICTABICHWS W aHalW3a JaHHBIX C HCIOJIh30BAHUEM
CTATUCTUYECKUX XaPAaKTEPUCTUK CPEIHHUX W pacceuBaHus. Paboras ¢ TaHHBIMH,
oOyyJaroniecss y4yarcs CUHMTBIBATb W HWHTEPHPETUPOBATH JAaHHbBIC, BBIJIBUTATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUINNE THUIIOTE3bl, Pa3MBIIUISATh HAJ
dbakTopamMu, BBI3BIBAIOIIUMH W3MEHUMBOCTh, W OIEHWBATh WX BIMSHUE Ha
paccMaTprUBaeMble BETMYUHBI U TIPOLIECCHI.

MHTYyNTHBHOE MpPEACTABICHUE O CIy4alHOM HM3MEHUYHMBOCTH, MCCIIECIOBAHHE
3aKOHOMEPHOCTEM M TEHIACHUUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM A
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. DbonbllOoe 3HAYEHHE HMEKT NPAKTHYECKHE
3a/1aHusl, B YACTHOCTHU OMNBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJICIISIMH.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIOMOAO00US CIy4alHOTO
coObiTusi. Ilpu wu3ydyenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
MPOCTENIIMMHU METOJAMU BBIYNCIICHUS BEPOSITHOCTEN B CITyYaHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>XHBIMHM JJIEMEHTAPHBIMU HCXOJAMH, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemaTrh Oosee clokHbIe 3amadu. B ydeOHbIN Kypc
BXOJST HAYaJIbHbIE NPEACTABICHUS O CIyYalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OIIEpAlIUSIMU HAJ MHOKECTBAaMH, PACCMATPHUBAKOTCS
MpUMEpHbl NIPUMEHEHUS NIl PELICHUs 3a/lad, a TaK)Ke MCIOJIb30BAaHMS B JPYIHX
MaTEeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposSTHOCTh M CTaTUCTHUKa», B
KOTOPBIN BXOAAT pasneiibl: «[IpencraBieHne qaHHbIX U ONHCATENbHASA CTATUCTHUKAY,
«BepoaTHoCThY», «DIEMEHTH KOMOMHATOPUKIY, «BBenenne B Teopuro rpadoBy.

Ha usydyenue yuebHOTO Kypca «BeposaTHOCTs U ctatuctukay oTBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hefiento), B 8 kinacce — 34 vaca (1 yac B Heieno),
B 9 kiacce — 34 yaca (1 gyac B HeJeIo).



COJEPKXAHUE OBYUEHUA

7 KUIIACC

[IpencraBneHne NaHHBIX B BUE TaOJIUL, AUarpaMm, rpaukoB. 3amogHeHUE
Ta0NWIl, YTCHHE ¥ TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIxX). UTeHue rpaukoB peanbHbIX IporeccoB. M3pneuenne nudopmanuu us3
JMarpaMM U TaOJIMIL, UCTIOJIb30BAHNUE U MHTEPIPETALINS TAHHBIX.

OnucartenbHasi CTaTUCTHUKA: cpeHee apudmeTHueckoe, MeAuaHa, pa3Max,
HauOoJIblIee M HaWMEHbIllee 3Ha4eHHs] HaOOpa YHUCIOBBIX JaHHbIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

CrnyyaliHBI SKCIIEPUMEHT (OMBIT) W CllydaiiHoe coObiTue. BeposTtHocTs u
yacToTa. Pojib MaIOBEPOSITHBIX U MPAKTHYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1iecTBe. MoHeTa 1 UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Cremens BepimmHbl. Yucino pédep u cymmapHas
crenenb BepuinH. [IpencraBnenue o cBs3Hoctu rpada. Llemu m mukmsl. [yt B
rpadax. Ob6xon rpada (ditepoB myTth). [IpencraBienne 006 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ momoiibio rpados.

8 KUIACC

[IpencraBiaeHue qaHHBIX B BUIE TAOMUI, TUarpaMm, rpauKkos.

MHOXeCTBO, JJIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormepanuu Haj
MHOKEeCTBaMU: 00bEANHEHUE, ITepecedeHue, JonoaHeHue. CBoicTBa onepanui Hall
MHOXECTBAMHU:  TEPEMECTUTENIbHOE,  COYETaTeNIbHOE,  paclpeneluTeabHoe,
BKIIOUeHUs. Vcnonb3oBaHWe TrpadUyecKoro NpeICTaBICHUs MHOXECTB JiA
OIMCAHUs PEAbHBIX MPOIECCOB U SBJICHUM, MIPHU PEIICHUH 3a]1ad.

N3mepenne paccemBaHus AaHHBIX. JlUCTIEpCUs M CTaHIAPTHOE OTKIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpaMma pacceuBaHus.

DneMeHTapHble COObITHS  ciay4yaliHOTO omnbiTa. Ciy4ailHple COOBITHS.
BepositHocti  coOpiTuii.  OnbITBI  C  PaBHOBO3MOXKHBIMH  3JIEMEHTAPHBIMH
coObrTusaMu. CiyuaiiHbiii BbIOOp. CBSI3b MEXKIY MaJIOBEPOSTHBIMU U MPAKTHUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBoMCTBA 1epEBbEB: €IUHCTBEHHOCTD IyTH, CYIlIECTBOBAaHUE BUCSIYEH
BEPIIMHBI, CBSA3b MEXK/y YMCJIOM BEPIIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemenue 3amau ¢ momoristo rpados.

[TpotuBononoxuesie coObiTusA. [uarpamma Diinepa. OObeAuHEHHE W
nepeceueHre  coObITHil. HecoBmecTHble coObiTusi. @DopMyna  CIOXKEHUSA
BEPOSATHOCTEU. YCIOBHAsA BEPOATHOCThb. [IpaBuino ymHOxeHus. HesaBucumeblie
coObiTusi. IlpencraBrneHue sKkcmepuMeHTa B BHE JepeBa. PemeHue 3agauy Ha
HAXO0XJIEHWE BEPOATHOCTEH C TOMOINBIO JepeBa CIy4yalHOTO SKCIEPUMEHTA,
nuarpamm Jitnepa.

9 KJIACC



[IpencraBienne gaHHBIX B BuUAe TaOdMI, JuarpamM, TIpadukos,
UHTEPIIpETalNs JaHHbIX. YTeHHE U NOCTpOeHUe Tallull, AUarpaMm, rpaukoB 1o
peaabHbIM TaHHBIM.

[lepectanoBku u ¢akropuan. CoyeTaHust U YUCIO coueTaHul. TpeyronbHUK
[Tackans. Pemenue 3aa4 ¢ HCTIOIb30BaHHEM KOMOMHATOPHUKHU.

['eomeTrpuueckass BeposTHOCTb. CiydaiHbI BbIOOp TOYKM M3 (UTYpHl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IYTH OKPY>KHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust uCnpITaHuii 10 nepBoro ycnexa. Cepust
ucnbiTanuil bepHymum. BepoaTtHocTH coOBITHII B cepUH UCTIBITAaHUN bepHyiu.

CrnyvaiiHas BeIMYMHA W PACIPEIEIICHHE BEpOSITHOCTEH. MartemaTuueckoe
oXMIaHne M gucnepcus. IlpuMepsl MaTEMaTU4YECKOTO  OXUAAHUSA — Kak
TEOPETUUYECKOIO0 CPEIHEr0 3HA4YCHMs BEJIMYMHBL. MaTeMaTudeckoe OXUAaHUE U
JUCIIEPCHsT  CIy4allHOM BEJIMYMHBI «YHCIO YCIIEXOB B CEPUM HCIIBITAHHUU
bepnymnmy.

[Tonsatue o 3akoHe OoybIIMX uKcen. M3mepeHue BEepOATHOCTENW C MOMOUIBIO
4acToT. Ponib 1 3HaueHue 3akoHa 0OJIBLIMX YHCE B IPUPOJIE U OOILIECTBE.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINUHOCTHBIE PE3YJIbTATBHI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  ydyeOHOro Kypca
«BeposITHOCTh U CTATUCTUKA» XapaKTEPU3YHOTCS:

1) naTrpuoTHYECKOEe BOCIMTAHME:

MpPOSIBJIEHWEM HHTEpPEca K TMPOIUIOMY U  HACTOAIIEMY POCCHICKOU
MaTeMaTUKH, [I€HHOCTHBIM  OTHONIEHWEM K JIOCTIXKEHUSIM  POCCUUCKHUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIIKOJIbI, K WCIOJIb30BAHUIO ITUX
JOCTHKEHUN B IPYTUX HayKax M MPUKJIATHBIX cepax;

2) rpa:kIaHCcKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00sI3aHHOCTEH TpaKAaHWHA W PeaTN3aliui €ro
mpaB, TPEICTABIEHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYD, SIBIECHUHU, MPOIEAYP TPaKITaHCKOTO OO0IIecCTBa (Hampumep,
BBIOOPBI, OMPOCKI), TOTOBHOCTHIO K OOCYXJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM MPUMEHEHHUEM JOCTHKCHUWA HAyKH, OCO3HAHHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B AESATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4YaCTHE B PEIICHUU MPAKTUYECKUX 3aj]ad
MAaTEMAaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTUYE€CKOIO
00pa3oBaHMsl Ha TPOTSHKEHUU BCEM JKM3HU I YCHEUTHOW mpodecCHuoHabHON
NEATETLHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIWBHUIYATbHOU TPACKTOPUHU 00pa30BaHMS M KU3HCHHBIX TJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIIIECTBEHHBIX OTPEOHOCTEHH;

4) acTeTH4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHUYECKOMY BOCHPHSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3a7ad, PEIICHUH, PACCYKICHUH, YMEHHIO BHIICTbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAIlME B JIESATEIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4YHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEeMAaTHYEeCKOW HAyKW Kak cdepbl YeIoBEeUeCKOn
JESITETbHOCTH, 3TANlOB €€ Pa3BUTUS WM 3HAYMMOCTH JUISl PA3BUTHUSl LIMBUJIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKHA M MaTEMATHYECKON KYJbTYpOl Kak CpPEeICTBOM
MO3HAHUS MHPA, OBJIAJCHUEM MPOCTEHIIMMMU HABBIKAMHU HCCIEA0BATEIHCKOM
NEATEIIbHOCTH;

6) ¢usuveckoe BocnUTaHMe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArOMOJIyYHs:



FOTOBHOCTBIO MPHUMEHITh MAaTEMATUYECKUE 3HAHHUS B HHTEPECAX CBOETO
3I0POBbs, BEACHUS  37A0pOBOro  oOpa3a KU3HU  (310pOBOE  IHUTAHMUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpPUEHTAIMEN HA MPUMEHEHNE MATEMATUYECKUX 3HAHUM JJ1s1 PELICHUS 33/1a4 B
00JIaCTH COXPaHHOCTH OKPY>KaroIIeH Cpebl, IIIaHUPOBAHUS IMOCTYIKOB M OLICHKU
WX BO3MOXXHBIX TMOCJICJICTBUH ISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX TPOOJIEeM U MyTel UX PEIICHUSs;

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JICHMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCJIE
YMEHUE YUYUThCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJIEU, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (HOPMYJIMPOBATH M OILEHUBATH PUCKH H
MOCJEeACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJAMETHBIE PE3YJIBbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Bba3oBble JJoruueckue aeficTBUA:

e BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATHUYECKUX
00BEKTOB, TOHATHA, OTHOMICHUH MEXTYy TMOHATUAMH, (OPMYIHPOBATH
ONpENECNICHUs]  MOHSATHM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccu(uKanyyu, OCHOBAaHUS Uil OOOOIIEHWS W CpPaBHEHUSA, KPUTEPHUH
MPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh U  NPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;

e BBISBIISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aNMOCBSI3H u
npoTuBopeurss B (akTax, JaHHBIX, HAOJIOJCHUSAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUM JJ1s1 BHIABICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;



JieNaTh BBIBOJABI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKHU, ACIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIOUCHHH, yMO3AKIIOUEHNUH IO aHAIOTHH;

pa3dupaTh J10Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEP)KIEHUH (IpsMble U OT
OPOTHBHOTO), MPOBOJUTH CAMOCTOSTEIILHO HECJIOXKHBIE JI0Ka3aTelbCTBa
MaTeMaTH4ecKuX (aKkToB, BBICTpaMBaTh AapryMEHTALMI0, TMPUBOJIUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAapUAaHTOB peIIeHUs, BBIOMpaTh Haubosiee NOAXOAALMA C Y4ETOM
CaMOCTOSITEJIHO BBIICTICHHBIX KPUTEPHEB).

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCJIENOBATENIbCKUM HWHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHpPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

OPOBOAUTH IO CaMOCTOATEIbHO COCTABICHHOMY TIUIAHY HECJIOKHBIN
IKCIIEPUMEHT, HEOOJIBIIOE UCCIIEIOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEMN
MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOM;
CaMOCTOSITENIbHO (hopMyIHpoBaTh 00OOIICHHS M BBIBOJBI 10 PE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHMSI, WCCIEIOBAHUS, OILEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OICHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKkKe BbBIABUTaTh
MPEIOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTb M H30BITOYHOCTh HMH(POpPMAllMH, JIaHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a0a4u;

BbIOUMpaTh, aHAJM3UPOBATH, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UH(POPMAILMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GOpMy IMIpeNCTaBICHHs HUHPOPMAUUU U UIUIIOCTPUPOBATH
peliaeMble 3aJadyd CXeMaMH, JAMarpaMMaMH, HMHON rpadukod u HX
KOMOHHAIIUSIMU,;

OLICHMBATh HAAEKHOCTH HMH(MOPMAIMH IO KPUTEPHUSAM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:

BOCIIPUHUMATDH U (I)OpMYJII/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCJIOBUAMU
H nejsiMu 06HIGHI/I$I, SICHO, TOYHO, I'PAMOTHO BbLIPA’KaThb CBOIO TOYKY 3PCHUS
B YCTHBIX W IIMCBMCHHBIX TCKCTaX, AaBaTb IOJACHCHHA 110 XOAY PCIICHHA
3aga4u, KOMMCHTHUPOBATH HOquCHHBIﬁ pE3ybTar,

B X0J€ O6CY)KI[CHI/IH 3aJlaBaThb BOIIPOCHI IO CYHICCTBY O6CY)KII3€MOI\/'I TCMBI,
HpO6JICMBI, pemaeMoﬁ 3aJa4M, BbICKA3bIBATh NMJCHU, HALICIICHHBIC HA IIOMCK



peleHusi, COOCTaBIISITh CBOU CYXICHHS C CY>KICHUSIMU APYTUX YUaCTHUKOB
auanora, oOHapyXMBaTh pa3iHude M CXOJICTBO IMO3UIUH, B KOPPEKTHOH
dopme hopMynIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TIPEICTABJIATH PE3YNbTATHI PEIICHHUS 33/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMS,
NPOEKTa, CAMOCTOSITEILHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YIETOM 3a7a4
Npe3eHTAUU U OCOOCHHOCTEH ayIUTOPUH;

e TIOHWMATh W HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W MHANBUIYATLHON
paboThI IPH PEIICHNN YUYeOHBIX MaTEMaTHIECKUX 3a/1a4;

e TPUHUMATH 1I€JIb COBMECTHOU NEATEIHHOCTH, TUIAHUPOBATH OpPTaHHU3AIUIO
COBMECTHOM pabOThI, pacmpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
0o0CyX1aTh TIPOIIeCC W pe3yJbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIFOJIEH;

e yYacTBOBaTh B TpynmoBbiXx ¢dopmax padboTel (0OCyXkaeHus, OOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBI U JAPYTHUE), BHIMOIHITH CBOIO YacCTh PabOTHI
U KOOPJAWHHPOBATH CBOM JECUCTBUS C JPYTUMU 4YJICHAMH KOMAaH]IbI,
OILICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIIMH NPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe NeCTBUA
Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBJIAThH IIJIaH, AJIFOPUTM PELIEHUs 3aJaud (WU €ro
4acTb), BBIOMpATh CIOCOO peleHUs ¢ Yy4ETOM HMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEM, apryMEHTHpOBaTb M KOPPEKTUPOBATH
BapHAHTHI PEUICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJIEKT:

e BJAJAETh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI IPOIIECCa U pe3ynbTara
pelIeHns MaTeMaTUYECKOM 3a/1a4H;

e MPEABUAECTH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPY PELIEHUN 3a7a4H,
BHOCHTb KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTATa ACATEIBHOCTH ITOCTABICHHONW LEIU U
YCIOBUSIM, OOBSCHATh NMPUUYUHBI JOCTM)KEHMSI WM HENOCTHKEHUS LENH,
HaXOJMTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
K koHmy oOyueHuss B 7 Kjacce OOyYarOIIMHCA MOJIYYHUT CIEIYIOIINE
IIPEIMETHBIC PE3YJIBTATHI:
Yurate uHPOpMAIMIO, NPEICTABICHHYIO B TaOiuLax, Ha Auarpammax,
OPEICTaBIsATh JaHHbIe B BHUAEC TaOJHI, CTPOUTH JUArpaMMbl (CTOJOMKOBBIE
(cronbuatkie) u KPyroBbI€) IO MAaCCHBAM 3HAYCHUH.



OnuceiBaTh ¥  WHTEPOPETHPOBATH  peaTbHbIE  YHUCJIOBBIC  JIaHHEBIE,
MIPE/ICTABJICHHBIC B TAOJIMIIAX, HA AUAarpamMMmax, rpadukax.

Hcnonp30BaTh 111 OMHUCAHUS JIAHHBIX CTATHCTHYECKHE XapaKTEPUCTUKH:
cpenHee apudMeTHYECKOe, MeAMaHa, HaumOoJIblliee M HaUMEHbIlEeEe 3HAYCHUS,
pa3max.

HMmMeTs mnpencraBieHuE O CIlydalHOM W3MEHYMBOCTM Ha IIPUMEpax IEH,
(bU3NYEeCKUX BEIMYUH, aHTPOTIOMETPUYECKUX TaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMYUBOCTH.

K koniy oOyuenus B 8 kiacce oOydarOmIMiiCs MOJYYHUT CIIETYIOIINE
MPEIMETHbIC PE3YJIbTATHI:

W3BnekaTs ¥ mpeoOpa3oBbIBaTh HHGOPMAIHIO, TPEICTABICHHYIO B BUIE
Tabnwil, quarpamm, TpaduKoB, MPEACTABIATh JAaHHBIC B BUJE TAOJHII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C TMOMOIIbID CTATUCTUYECKUX MOKa3aTesel: CpeIHUX
3HaYCHUN U MEp paccenBaHus (pa3max, JTUCTIEPCHS U CTAHIapPTHOE OTKIIOHEHHE).

Haxoauth 9acTOTHI YMCITOBBIX 3HAUYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE TIO
pe3yabTaTaM U3MEPEeHUI U HAOIIOCHUM.

HaxonuTb BEpOSATHOCTU CIIy4alHBIX COOBITUN B OMNbITaX, 3Has BEPOSITHOCTU
AJIIEMEHTApHBIX COOBITHI, B TOM YHCIIE B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Hcnonp3oBath rpaduueckue MOAENIU: JEPEBO CIy4ailHOTO 3KCIEPUMEHTA,
JarpaMMbl Ditiepa, YucaoBasi mpsimasi.

OnepupoBaTh MOHSATUSMU: MHOMXECTBO, TMOJMHOKECTBO,  BBIIOJHSTH
omepalMd HaJ MHOXKECTBAMHU: OO0BEIMHEHHE, IepeceyeHue, JOIMOJIHEHHE,
MIEPEUUCIISATH AJIEMEHTHI MHOKECTB, IPUMEHSITH CBOMCTBA MHOYKECTB.

Hcnonp30Bath rpadudeckoe MpeaCTaBICHIE MHOKECTB U CBSI3€H MEXK Ty HUMU
JUTSL OTIMCAHUS MIPOLIECCOB U SIBJICHUM, B TOM YUCJIE NIPU PEILICHUH 3a7a4 U3 JPYrux
y4€OHBIX MPEAMETOB U KYypPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

W3BnekaTs 1 mpeoOpa3oBbIBaTh HH(GOPMAITUIO, TPEACTABICHHYIO B PA3IMYHBIX
MCTOYHUKAX B BUJE TaOJMI], [Uarpamm, rpaukoB, MPEACTaBIsATh JaHHbIC B BUJIE
Ta0IuIl, AUarpamm, rpauKoB.

Pemate 3amaun oOpraHm3oBaHHBIM TEPeOOPOM BApPHAHTOB, a TaKXKE C
WCITOJIb30BAaHUEM KOMOWHATOPHBIX MPABHII U METOJIOB.

Hcnonb3oBaTh omnucaTeiabHble XapaKTEPUCTUKHU JJISI MACCHUBOB UHCIOBBIX
JAHHBIX, B TOM YHCJIE€ CPEIHUE 3HAUECHHS U MEPbI paCCEUBAHUSI.

HaxonuTh 4acToThl 3HAYEHUI U 4acCTOTHI COOBITHS, B TOM YHUCIE MOJIb3YSCh
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHUH.



Haxonutb BEpOSITHOCTH CIIy4allHBIX COOBITHI B M3Y4YEHHBIX OIbITaX, B TOM
YHClie B OMBITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpPHUSIX
VICIIBITAHUM J10 TIEPBOI0 YCIIEXA, B CEPUSIX UCTIBITAHUN bepHyium.

MMeTp mnpencraBieHHE O CIy4alHOM BEIMYMHE U O pPacHpereiiCHUU
BEPOSATHOCTEM.

HNmets mpencraBieHre O 3aKOHE OONBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CITy4ailHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIINX YHCET B
IPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Kosun4yecTrBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie  IlpakTnyeckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
bu6mmoreka [IOK
! TlpeACTaBiCHAE AaHHBIX 7 2 https://m.edsoo.ru/7f415fdc
Bbu6nmuoreka [IOK
2 Onrcarenpias cTaTHCTHKA 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 CotyHaiiias H3MCHIMBOCTE 6 ! https://m.edsoo.ru/7f415fdc
Bbubnmuoreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTE 1 yacToTa C1y4yaliHOTO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001enne, cucreMaTn3amusd 3SHAaHUH 5 2 https://m.edsoo.ru/7F41 56dc
OBLIEE KOJIMYECTBO YACOB I10 34 ) 5
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8 KVIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoabusie IIpakruueckue (itpp )
NporpamMmsblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
! Hosropenne kypea 7 knacca 4 https://m.edsoo.ru/7f417{b2
) OnwucarenbHas cTaTUCTHKA. PaccenBanue 4 bubnuorexa [{OK
JTaHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 Muoxecrsa 4 https://m.edsoo.ru/7f417{b2
but6moreka [IOK
4 B i 1
€pOSITHOCTD CITYYaHOTO COOBITHS 6 hitps://m.cdsoo.rw/7f417fb2
but6mmoreka [IOK
B 4
> BE/ICHUE B TEOPHIO rpaoB https://m.edsoo.ru/7f417{b2
. bubmuoreka [{OK
6 Ctyuaidubie cobbrmia 8 https://m.edsoo.ru/7f417{b2
bubnunorexa [IOK
i 4 2
7 O0001menue, cucTeMaTH3ausa 3SHaHUH hitps://m.cdsoo.ru/7 4172
OBUIEE KOJIMYECTBO YACOB I10 34 5 1
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9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB M TeM nudpoBLIe
Ne /i P Konrpoabusie IIpakruueckue (itdpp )
MPOrpamMmMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsI
pecypchl
but6mmoreka [IOK
! TosTopenne kypea 8 rnacca 4 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
2 4 1
DIeMEHTI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eoMeTpuueckast BEpOSITHOCTH 4 bubnnorexa LHOK
P p https://m.edsoo.ru/7f41a302
bubnunorexa [IOK
4 Hembrranus bepiyium 6 ! https://m.edsoo.ru/7f41a302
. bubmuorexa [{OK
> (CryaiHas BenuIMHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 Obodmenne, KoHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 | )
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