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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM LM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPHUOOPETAIOT
BCE OOJIBLIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHHS MPAKTHUYECKUX MPUIOKEHUHN, TaK
U UX pOJii B 00pa3oBaHWHU, HEOOXOIMMOM KaKJJOMY uejoBeKy. Bo3pacraer uncio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcst xopornasi 6a3oBas MOATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TMOJArOTOBKAa BakKHA s
POJIOJKEHUS 00pa30BaHUs U JIs YCHEIHON MPO(ecCHOHANBbHON Kaphephl.

Kaxx1p1il 4enoBeKk MOCTOSIHHO MPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro JTaHHBIX. A JIJIs1 0OOCHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKa
WM U30bITKa WH(DOpPMAIIMKU HEOOXOAMMO B TOM YHCIIE XOPOIIO C(HOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh CcPOpMUPOBATH Y
obOyyJaroruxcsi GyHKIIMOHATBHYIO TPAMOTHOCTbD, BKJIFOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLAIOLIECH YMEHHME  BOCIPUHHMATb W KPUTHYECKHU
aHAJIM3UPOBATh UH(POPMAIUIO, IPEJICTABICHHYIO B Pa3IMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX pPEaJIbHbIX MPOIECCOB U 3aBHUCHUMOCTEH,
MIPOU3BOAUTH ITPOCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHaIu3a u
NPECTaBICHUS JaHHBIX W3 Pa3iMuYHBIX cep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuaeT oOydammmxcsd K OOLIECTBEHHbIM HHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM Iepedopa W moacuéra 4vuciia
BApUAHTOB, B TOM YHUCJI€ B MPUKJIAIHBIX 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3gaét MaTemMaTHUeCKuil pyHIaMEHT ISl POPMHUPOBAHUS KOMIIETCHIIUN B
obOnactu MHPOPMATUKU U UGPOBBIX TeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKHU U
BEPOSITHOCTH O00OOTallatoTCsl MPEJICTABICHU OOYyYalouuXxcsi O COBPEMEHHOMU
KapTUHE MHpa M METOJIaX €ro HccienoBaHus, (popMupyercs MOHMMaHHUE POJIU
CTaTUCTUKH KaK UCTOUYHHKA COLMATIBHO 3HAYUMON MH(DOPMAIIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUMM C JAaHHBIMU LENSAMH B CTPYKType HpOrpaMMbl yueOHOTO
Kypca «BeposTHOCTh U CTaTUCTHKa» OCHOBHOI'O OOIIEr0 0Opa30BaHUs BbIJEICHBI
ClenyIolue coaepKareabHOo-MeToauyeckue Junuu: «llpeacraBieHue JaHHBIX U
omnucareibHasl CTAaTHUCTHKa», «BeposTHOCTE», «DNeMEHThl KOMOHHATOPHUKNY,
«BBenenue B Teopuro rpadoBy.

Copepxanue nunun «lIpencrapieHue TaHHBIX W ONMUCATEIbHAS CTATUCTHKA
CIIy’KUT OCHOBOW [Isi (hOPMHUPOBAHMSI HABBIKOB PabOThl ¢ HMH(pOpMALMEH: OT
YTeHUs] M MHTepIpeTanuu WHGOpMaIMM, TpPEACTaBIECHHON B TalOiaunax, Ha
auarpamMmax M rpaukax, A0 cOopa, MpencTaBieHHMs W aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTAaTUCTUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUA.
Pabotast ¢ naHHbIMHU, OOydarolIMecs y4yaTcsi CUMTBIBATHD U WHTEPIPETHPOBATH



JIaHHbIE, BBIABUTaTh, apryMEHTUPOBATh M KPUTUKOBATh MPOCTEHMIINE TUIOTE3BI,
pPa3MBITIUIATh HaJ (PaKTOpamu, BHI3BIBAIOIIMMHA W3MEHUYMBOCTh, M OIICHUBATH X
BIIUSIHAE HA PACCMATPUBAEMBIE BEJTUYMHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4ailHOM W3MEHYMBOCTH, MCCIEHOBAHUE
3aKOHOMEPHOCTEM M TEHIACHUMUM CTAHOBUTCS MOTHUBUPYIOLIEHM OCHOBOW JJIA
M3y4YE€HUs TEOPUHM BEPOSITHOCTEW. bosblioe 3HaUYeHHME HUMEIOT MPAKTUYECKUE
3a1aHUsl, B YACTHOCTH OIBITHI C KJIIACCUYECKUMH BEPOSATHOCTHBIMUA MOJICIISIMH.

[ToHsiTHE BEPOSITHOCTH BBOJMUTCS KakK Mepa MPaBIONOI00MsS Ciy4ailHOro
coObiTusi. Ilpu wu3ydeHun ydeOHOro Kypca oOydarouiMecsi 3HAKOMATCS C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEW B CIy4aillHbIX
DKCIIEPUMEHTAX c PaBHOBO3MOXXHBIMU AJIEMEHTAPHBIMU HCXO0J/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMU CTaBUTh M PEIIaTh 00JIee CIIOKHBIC
3agaui. B yd4eOHBIM Kypc BXOMST HaudalibHbIE MPEACTABICHUS O CIIy4alHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYalONUXCS C
MHOKECTBAMU M OCHOBHBIMH ONEPALMSIMHU HAJl MHOKECTBAMH, PACCMATPUBAIOTCA
NpUMEpbl MIPUMEHEHUS JIJIsl PELICHUs 3a/lad, a TaK)Ke MCIOJIb30BaHUS B JPYTHX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax umsywaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIA  BXOASAT pasgensl: «lIpemcraBneHne JaHHBIX W ONUCATENbHAA
CTaTUCTUKa», «BeposTHOCTHY, «DiIeMeHThl KOMOWHATOpUKW», «BBenenune B
Teoputo rpadoBy.

Ha uzyudenue yueOHoro kypca «BeposiTHOCTh U cTaTuCTUKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henenwo), B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kitacce — 34 Jaca (1 yac B Heneno).



COJEPXKXAHME OBYUEHUA
7 KIIACC

[IpencraBienne qJaHHBIX B BUAE TAOJHUIL, AUAarpaMM, rpaduKoB. 3armoIHEeHNE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJOMKOBBIX (CTOJIOYATBIX) H
KpYTOBbIX). UTeHHEe rpauKkoB peanbHbIX IpoleccoB. M3Bneuenne nudopmanuu u3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U MHTEPIPETALIUS TAHHBIX.

OnwucarenpHasi CTAaTHUCTHKA: cpelHee apu(pMeTHYeCcKoe, MeauaHa, pa3max,
HauOoblllee M HAaUMEHbIIEEe 3HA4YCHHs Habopa YMCIOBBIX AaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrydaitHbIil 3KCIIEpUMEHT (OIBIT) M cliydaiiHoe coObiTHe. BeposaTHoCTh H
yacTtoTa. Poiib MamoBepOsITHBIX U MPAKTHUECKH JTOCTOBEPHBIX COOBITHIA B MIPUPOJIE
u B obmiectBe. MoHeTa 1 urpainbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pebpo. Crenens BepumuHbl. Yucino pébep U cymmapHas
crenenb BepunH. IIpencraBnenue o csizHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (visiepoB myth). [lpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Perenue 3agau ¢ momouibio rpagos.

8 KJIACC

[IpencraBienne qaHHBIX B BUE TAOIUI, TUarpaMm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MOAMHOXkecTBO. Onepanuu Hax
MHOKECTBaMU: 00beIUHEHHE, MepeceueHue, aomnonHenue. CBOWCTBAa omnepanui
HAaJ| MHOXKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENbHOE, PACHPEACIUTENBHOE,
BKJItoueHus. Mcrnosb3oBaHue TIpaUyecKoro MpencTaBICHUS] MHOXKECTB JJIs
ONMCAaHUsI PEAIBHBIX IIPOLIECCOB U SIBJICHUH, IIPU PEILICHUU 3a/1a4.

N3mepenne paccenBaHus NaHHBIX. /[ucnepcus M CTaHIApTHOE OTKIIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHusl.

OnemeHTapHble COOBITHA cilydailHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoctn  coObITuii.  OnbITBI € PAaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObrTusiMu. CiyyaitHpiii BbIOOp. CBSI3b MEXKIY MaJTOBEPOSATHBIMH U MPAKTHUECKU
JIOCTOBEPHBIMHU COOBITUSIMU B IPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBEB: EIMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBA3b MEXKIY YMUCIOM BepIIMH M uucioMm pédep. IIpaBuio
yMHOXeHHs. Pemienue 3aa4 ¢ momoiipto rpados.

[TpotuBononoxueie coObiTusA. [uarpamma Oiinepa. OObenuHeHue u
nepeceyeHne coObiTuii. HecoBmecTHpie  coObiTus. Dopmyna  clnokeHus
BEPOSTHOCTEW. YCIIOBHAs BEpPOATHOCTh. [IpaBuino ymHoxeHus. HeszaBucumbie
coObiTus. IlpencraBineHue skcrepuMeHTa B BUAE JepeBa. PerieHue 3agad Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TOMOIINBI0 JIepeBa CIyYalHOTO HKCIIEPUMEHTA,
auarpamm Jinepa.
9 KJIACC

[IpencraBnenne JaHHBIX B BHJAE TaONMI, JuarpamM, Tpa@UKoB,
UHTEpIIpeTalns JaHHbIX. YTEeHHE U MOCTpOEHUE Tabiull, AUarpaMM, rpaduKoB 1Mo
pealbHbIM JIaHHBIM.

[lepectanoBku u (akropuan. CodyeTaHust U YUCIO coOUeTaHUM. TpeyroibHUK
[Tackains. Pemenue 3a1ay ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposATHOCTh. Ciy4ailHbI BbIOOp TOYKM M3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

HcnbiTanne. Yenex m Heyaada. Cepusi MCHOBITAHUM 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymnu. BeposTHOCTHM COOBITHII B CEpUM HCHBITAHUN
bepnymm.

CnyuvaliHas BenMYMHA U PACIpPEIENICHHE BEpOSITHOCTEH. MaremaTuueckoe
oxuaanue U gucnepcus. llpumepsl MaremMaTH4ecKOro - OXMIAHHAA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHHUs BEJIMYMHBL. MaTeMaTHYeCKOE OXKUJAHHUE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCIO YCIIEXOB B CEPUM HCIBITAHUN
bepnynnm.

[Tonsitue o 3akone OonbIIMX yucen. M3MepeHne BEepOSTHOCTEW C MOMOIIBIO
yacToT. Ponib 1 3HaUeHHe 3aKOHa OOJIBIINX YUCEN B IPUPOJIEC U OOILECTBE.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOT'O KYPCA «BEPOATHOCTHD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMsS IporpamMmbl y4yeOHOro Kypca
«BepoATHOCT M CTaTUCTUKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, IE€HHOCTHbIM OTHOLIEHWEM K JOCTMIKCHUSAM  POCCHUHCKHX
MaTE€MAaTUKOB U POCCUHCKOW MAaTEMAaTUYECKOM IIKOJIBbI, K MCIOJIb30BAHUIO ITUX
JOCTHKEHHUM B IPYTHX HayKaxX U MPUKIAAHBIX chepax;

2) rpasKIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEN IpaKIaHUHA U pealn3alii €ro
IpaB, IMPEACTAaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NpPaKTUYECKHUM MPUMEHEHHEM JOCTHIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B JAEATEILHOCTH YUEHOTO;

3) Tpy1I0BOE BOCIIUTAHHUE:

YCTAaHOBKOM HAa aKTMBHOE Y4YacTHE€ B PpEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOTO
o0pa3oBaHMsl HA MPOTSKEHUHM BCEW KU3HU IJIS YCHEHIHOM MNpodecCHOHaIbHON
NEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOpPOM U
IOCTPOECHNUEM MHAUBUAYAIBHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTn4YecKoe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWM, pacCyX JCHHUH, YMEHHIO BHUJIETh
MaTEeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTallUE B JIEATEIbBHOCTM HA COBPEMEHHYIO CHCTEMY HAYyYHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHS YEJIOBEKA, IPUPOJBI U
oOliecTBa, TMOHMMAaHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4Yel0BEUYECKOH
NEATEIbHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH I Pa3BUTHUS LUBUIIN3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHKU U MAaTEeMaTHYECKOW KYJIbTYpPOHl Kak CpeICTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HAaBBIKAMHU HCCIEI0BATEIBCKON
NeSTEeIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIArOMOJIyYHs:

FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpPECaX CBOETO
30pPOBBSl, BEACHUS  3J0pOBOTO  oOpa3a KU3HU (3M0pOBOE  MHUTAaHHE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA peIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO )K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpHEHTAlMEl HA MPUMEHEHNE MATEMAaTUYECKUX 3HAHWUM JJI peuIeHus 3a7ad
B 00JIACTM COXPAaHHOCTH OKPYKAIOMIEH cpejpl, IMIAaHUPOBAHUS TOCTYNKOB U
OLCHKA HMX BO3MOXHBIX MOCHEACTBUM JJIs1 OKPY)KAIOWIEH CPeapl, OCO3HAHUEM
TJI00ATBHOTO XapaKTepa KOJIOTHIECKUX MPOOJIeM U IyTeH UX PEIICHHUS,

8) ajanTanus K M3MEHAIOIIUMCH YCJOBUSM COLMAJIBHONW W NMPHUPOIHOH
cpeabl:

FOTOBHOCTBIO K JECHUCTBUSAM B YCIOBUAX HEONMPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO IE€ATEIbHOCTh, B TOM YHUCIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOW ACSATEIHHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpOBaTh UACH, TIOHSITHS, THIIOTE3bl 00 00BEKTaX M SBICHUAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACHUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMI0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIUA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIMPOBATh W OICHUBATh PUCKH U
MOCJIeNICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue JaeicTBHUA:

e BBUBJISATh U XapPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKM MATEMATHYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXAy TMOHATUAMH, (OPMYIUPOBATH
ONpEJCNICHUs]  MOHSTHUM, YCTAHABIMBATh  CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalu, OCHOBaHUS [JIsi OOOOIICHUS W CPaBHEHMS, KPUTEPUHU
MPOBOJIUMOTO AaHAJIN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH U  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, C€AWHUYHBIC, YaCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npotuBopedrss B (akTax, JaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS] 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAIOTHH;

pa30upaTh 0Ka3aTeIbCcTBA MATEMATHUYECKUX YTBEPXKICHUU (TMPAMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTHYeCKUX (aKkTOB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,
BBIOMpaTh CIOCOO perieHus: yd4eOHOM 3anauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpATh HauOoJiee TOAXONAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBarebcKye 1eMCTBUSA.

UCTIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENILCKUM WHCTPYMEHT ITO3HAHUA,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpolIemy,
CaMOCTOSITENIbHO YCTaHaBIMBAThb HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINI0, MHCHHE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTAaBICHHOMY TUIAHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIEIOBAHUE IO YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUIECKOTo 00BEKTa, 3aBUCUMOCTEH 0O0BEKTOB MEKTY COOOI;
CaMOCTOSITENTbHO (pOpMYIMPOBaTh 000OIIEHNUS W BHIBOJBI MO pe3yJbTaTaM
NPOBEAEHHOTO HAOMIOJCHUS, WCCIICIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000IIIEHNU;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpOIECcCca, a TAaKXKE BBIJIBHTaTh
MIPEATNOJIOKEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJIsl peILICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (YOPM MpeCTaBICHHUS;

BbIOUpaTh (GoOpMy TpelncTaBiICHUs HWHPOPMAIMHM U WIUIIOCTPUPOBATH
pemiaeMble 3aJaud  CXeMaMH, JauarpaMMaMmy, WHOW Trpadukoil u ux
KOMOHMHAIUSIMU,

OLICHWBATh HAJEKHOCTh HHPOPMAIMH IO KPUTEPHUSAM, MPEIIIOKECHHBIM
YUUTENIEM WUIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe HeiiCTBHUA:

BOCIIpUHUMATL U q)OpMy.HI/IpOBaTB CYyXXACHUA B COOTBCTCTBUU C YCIIOBHUAMU
" OeIAMn O6IH€HI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPpaXKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS IO XOJy pPEIICHUs
3a7a4l, KOMMEHTHPOBATh MOJYyYEHHBINA PE3yIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI MO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOJeMbl, pelaeMon 3a7auu, BHICKA3bIBaTh WJCH, HAICJICHHBIC HA MOUCK
peIlIeHUs, COIMOCTaBISATh CBOU CYXKIEHUS C CYXICHHSIMH JAPYrHX
YYaCTHUKOB JAMAaNiora, OOHApyKUBAaTh pa3iMyuWe U CXOJCTBO MO3WIIMHA, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHHUS,
OpEACTaBIATh  pe3ylNbTaThl  pEUIeHUs  3ajaud,  SKCIIEPHMEHTA,
UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOATEIBHO BIOUPATh (POpMAT BHICTYILICHUS
¢ y4€TOM 3aJa4 MPEe3eHTAIl1 U 0COOEHHOCTEH ay TUTOPHH;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIbHON
palboTHI U pelIeHUuU Y4eOHbIX MaTEMaTHUECKUX 3a7a4;

NPUHUMATH LeIb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3aIHIo
COBMECTHOH pabOThl, pachpenensiTb BUIbl padOT, JAOroBapUBaTHCS,
00CcyXIaTh TIPOIIeCC U pe3yabTaT paboThl, 0000MATh MHEHHUSI HECKOJIbKHIX
JIIO/ICH;

y4yacTBOBaTh B TPYNHoBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHHSMHU, MO3TOBBIE IITYPMbI U JPYTHUE), BHITOIHATH CBOIO 4acTh PaOOTHI
U KOOPAMHHPOBATH CBOM JEHCTBUSA C JAPYIMMHM WIEHAMH KOMAaHJBbI,
OILICHHMBATh KaueCTBO CBOETO BKJIaJa B OOLIMH HPOAYKT IO KPHUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUJIaH, AJITOPUTM PELUEHUs 3aJaud (MU €ro
4yacTh), BbIOMpaTh CIOCOO pelIeHUs C YYETOM HMEIONIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb M KOPPEKTHPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUK.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIETh CIIOCOOaMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysbTaTa
pelieHrs MaTeMaTUIeCKOM 3a/1auu;

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTH MPU PEIICHUH 33/1a4U,
BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTH MOCTABJICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTYDKCHHS WJIM HEIOCTHKCHUS IIEJIH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYAIOIIMICS TOJYYHUT CICAYIOIIHE
IpEeIMETHbBIE PE3YJIbTATHI:

Uutath wuH(OpMalMIO, TPEACTABICHHYIO B TaOlulax, Ha Jauarpammax,
NPEJCTaBIsATh JaHHblE B BUAEC TaOJHUI, CTPOUTH JUArPaMMBbl (CTOJOMKOBBIE
(cTronbuatkie) U KPyroBbI€) IO MacCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCIOBBIE  JIAHHBIE,
Npe/CcTaBlICHHbIE B TA0JIMIIAX, HA IUarpaMmmax, rpapukax.

Wcnonb3oBaTh 11 ONUCAHUS JAHHBIX CTATHCTHYECKUE XapaKTEPUCTUKU:
cpenHee apudMeTHUECKoe, MeauaHa, HauOosblllee M HauMEHbIee 3HAYCHUS,
pa3mMax.

Wmerh mnpencraBieHue O CIy4yalHOM M3MEHYMBOCTH Ha MpuUMepax IeH,
(bu3MYeCKUX BEJIMYMH, aHTPONOMETPUYECKUX JIaHHBIX, UMETh MPEICTABICHUE O
CTaTUCTHYECKON yCTOUYHMBOCTH.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TONYYHT CIEAYIOIIHE
peIMeTHbIEC PEe3yIbTaThl:

W3BnekaTe M npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUJE
Tabull, TUarpamMm, rpadukoB, MPEACTaBIATh JaHHBIE B BUJE TAOJIUII, JUArPaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHUYECKHX MOKAa3aTeNel: CpeaHHX
3HAUYECHUI U Mep paccenBaHus (pa3Max, TUCIEPCHUs U CTAaHIapPTHOE OTKIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M 4acTOThI COOBITUM, B TOM 4YHCIIE
0 pe3yJbTaTaM U3MEpPEHUN U HAOIIOACHHM.

HaxoauTh BEpOSATHOCTH CIy4ailHBIX COOBITHUN B OMbBITax, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM 4HCJI€ B OIBITAX C PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIy4alHOTO 3KCIEPUMEHTA,
JauarpamMmbl Dijepa, YucaoBast npsmasi.

OnepupoBaTh MOHATUSIMH: MHOXKECTBO, IIOJMHOXECTBO, BBINIOJHATD
omepanuy HaJ MHOXECTBaAaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOTHEHHE,
NEPEUUCIISATh AIEMEHTHl MHOKECTB, IPUMEHSITh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpeACTaBICHUE MHOXECTB U CBA3EH MEXIy
HUMU JIJIS1 ONMCAHUS MPOIIECCOB U SIBJICHMIA, B TOM YHCIIE TIPU PELICHUH 33134 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYypPCOB.

K koniy oOyuenus B 9 kiacce oOydYarOMIMICS TOJNYYHUT CIEAYIOIIME
pEeIMETHBIE PE3YJIbTATHI:

W3Bnekatp u 1npeoOpa3oBbIBaTh HMH(MOpMAIUIO, TMPEACTABICHHYIO B
pa3IMuYHBIX MCTOYHHMKAX B BHUJE TaOJHML, auarpamm, rpadukoB, MpPEICTABIATH
JaHHBIC B BUC TaOIUI, TUarpamMmm, rpad)uKoB.



Pemate 3amaun oOpraHm3oBaHHBIM TIepeOOpPOM BapHAHTOB, a TaKXKe C
WCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU JII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHUSI U MEPBI PACCEUBAHUA.

HaxonuTh 4acToThl 3HAUEHU M 4acTOThI COOBITHSI, B TOM YHUCJE MOJIb3YSCh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHI 1 HAOTIOICHUH.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITUM B M3YYEHHBIX OIBITAaX, B TOM
YHUCJI€ B OMbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPUSIX
WCIIBITAHUU JI0 IIEPBOTO YCIIEXA, B CEPUSIX UCTIBITAaHUN bepHyIuin.

NmMets mnpencraBieHUWE O CIy4allHOM BEJIWYMHE W O paCIpPElEIICHUH
BEPOSTHOCTEM.

NMeThs mpencraBieHne O 3aKOHE OOJBIIUX YHUCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4alHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIMX YUCEN B
MIPUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1 HpecTaBicHue AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
2 OmHcatenbias craTHCTHKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmoreka [{OK
3 CotyaiHas H3MEHIMBOCTE 6 . https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa Ciiy4aiiHOTO 4 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001menue, cucTreMaTH3aIus 3SHAHUH 5 2 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
1 Hosroperte kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
5 OnmucarenbHas cTaTUCTHKA. PaccenBanue 4 bubmuoteka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 Muoskecrsa 4 https://m.edsoo.ru/7f417fb2
N but6mmoreka [IOK
4 BeposiTHOCTB ciy4aifHOTO cOOBITHS 6 1 https://m.edsoo.ru/7f417f62
but6mmoreka [IOK
° Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmoreka [{OK
6 Caysaitieie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubmoreka [JOK
7 O0001menue, cucTreMaTH3aIus 3SHAHUH 4 2 httos://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
. Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DIIEMEHTHI KOMOHHATOPHKN 4 . https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckast BEpOSITHOCTH 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41a302
bubmunoreka LIOK
4 Henrrasis bepuysuim 6 ! https://m.edsoo.ru/7f41a302
. bubmoreka [{OK
> Catysainas enunHa 6 https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 O0bmernue, KoHTPO: 10 . https://m.edso00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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