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MNOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM LIM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUKH 3PEHHS MPAKTUUYECKUX MPUIIOKEHUMN, TaK
U UX pOJIM B 00pa3oBaHMU, HEOOXOAUMOM KaXXJIOMy 4esioBeKy. Bospactaer uncio
npodeccuii, mpu OBIAJCHUH KOTOPBIMH TpeOyeTcst Xxopornasi 6a3oBas MOATOTOBKA
B 00JIacTU BEpOSITHOCTM U CTAaTUCTUKM, Takas TOJrOTOBKAa Ba)XKHa A
POJIOJKEHUS 00pa30BaHUs U 1JIs YCIEIHON MPO(ECCHOHATbHON Kaphephl.

Kaxxp1il 4enoBek NOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIINXCS Y
HEro JTaHHBIX. A JIJIs1 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEJOCTATKa
Wi U30bITKa WH(DOpMAIIMKU HEOOXOAMMO B TOM YHCIIE XOPOIIO chopMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILIICHHE.

MeHHO 1o3TOMYy OCTpO BCTajga HeoOXoAMMOCTh chopmMupoBaTrh Yy
obOy4Jaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B CeOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLAIOLIECH YMEHHME  BOCIPUHHMAaTb MW KPUTUYECKHU
aHAJIM3UPOBATh UH(POPMAIUIO, IPEJICTABICHHYIO B Pa3JIMYHBIX (hOpMax, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTUX pPEAIbHBIX TMPOIECCOB U 3aBHUCHUMOCTEH,
MIPOU3BOAUTH IIPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMM IPHUHILIUIIAMHU cOOpa, aHajau3a u
NpEJCTaBICHUS JaHHBIX W3 Pa3IMYHbIX cdep KU3HU O0O0IIeCTBa U TOCyJapCTBa
npuoOuaeT oOydammmxcd K OOLIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKU pa3BUBAET HABBIKM OpraHU3alMM Iepedopa W Mmoacuéra 4vuciia
BapUAHTOB, B TOM YHUCJIE€ B MPUKIIATHBIX 33/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOpUU
rpadoB co3gaét MaTemaTHuecKuil pyHIaMeHT Uit OPMUPOBAHUS KOMIIETCHLIUN B
obOnactu MHPOPMATUKU U UPPOBBIX TeXHONOTHH. [Ipyu M3yuyeHUU CTAaTUCTHKHU U
BEPOSITHOCTH 00OOTallatoTCsl TMPEJICTaBICHUS OOYyYaroluXcsi O COBPEMEHHOU
KapTUHE MHpa M METOJlax €ro HuccienoBaHus, (OopMUpYeTCs MOHMMAHHE POJIU
CTaTHCTUKH KaK UCTOYHHKA COLMAIBHO 3HAYUMON MH(POPMAINH U 3aKJIaAbIBAIOTCA
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBercTBUMM C JAaHHBIMHU LENSIMH B CTPYKType HpOrpaMMbl y4eOHOTO
Kypca «BepoATHOCTh U CTaTUCTHKa» OCHOBHOT'O OOIIEro 0Opa30BaHUs BbIJIEICHBI
ClelyIoume coaepKaTeabHo-MeToanueckue auHuu: «llpeacraBnenure AaHHBIX U
onucaTeNbHass CTaTUCTUKa», «BeposSTHOCTBY, «DIeMeHThl KOMOMHATOPUKH,
«BBenenune B Teopuro rpadoBy.

Copnepxanue nunun «lIpencrapienre N1aHHBIX U ONUCATENbHAS CTATUCTHKA
CIIYy’UT OCHOBOW Il (hOPMHUPOBAHMSI HABBIKOB PabOThl ¢ HHGpOpMALMEH: OT
YTeHUs] W MHTeprpeTanuu uHGOpMaIui, MNpeACTaBIeHHON B TaOnuuax, Ha
auarpamMmax W rpaukax, 10 cOopa, MpenCTaBieHHMs U aHalIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTaTHUCTHUUYECKUX XapaKTEPUCTUK CPEIHUX M PACCEUBAHUA.
Pabotast ¢ naHHbIMH, OOydarolIMecs y4yaTcsi CUMTBIBATH U WHTEPIPETHPOBATH



JIaHHbIE, BBIABUTaTh, aprYMEHTUPOBATh M KPUTUKOBATh MPOCTEHIINE TUIOTE3HI,
pPa3MBITIUIATh HAaJ (PaKTOpamu, BHI3BIBAIOIIMMHA W3MEHUYHMBOCTH, M OIIEHUBATH HX
BJIMSIHUE HA PACCMATPUBAEMBIEC BEJTUYUHBI U MPOLIECCHI.

NHTYyUTUBHOE MPEACTABICHUE O CIy4allHOM HM3MEHUYMBOCTH, MCCIEIOBAaHHE
3aKOHOMEPHOCTEN M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JJIA
M3y4YECHUs TEOPUH BEPOSITHOCTEW. bonbuioe 3HAaUYeHHME HUMEIOT MPAKTUYECKUE
3aJ1aHUsl, B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOATHOCTHBIMHA MOJEIISIMH.

[ToHsiTHE BEPOSTHOCTU BBOAMTCS KaK Mepa MPaBIONOA00HUS CIy4yalHOTO
coObiTusi. Ilpu wu3ydenun ydeOHOro Kypca oOydarouuecs 3HAKOMSTCS C
NPOCTEMIIMMUA ~ METOJAMHM  BBIYMCIEHHS  BEPOSTHOCTEHW B CIy4YalHBIX
DKCIIEPUMEHTAX c PaBHOBO3MOKHBIMHU AJI€MEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIONIMMH CTaBUTh U PEIIaTh 00Jee CIOKHBIC
3agaud. B yd4eOHBIM Kypc BXOMSIT HaudajbHbIC NPEACTABICHUS O CIy4ailHBIX
BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISECTCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMH OII€PALIUSIMU HAJl MHOKECTBAMH, PACCMATPHUBAOTCS
NpUMEphl IPUMEHEHUST NIl PELICHUs 3a/lad, a Tak)Ke MCIOJIb30BaHMS B JPYIUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTHCTHUKaA», B
KOTOpBIA  BXOAAT pasgensl: «lIpencraBneHue JaHHBIX U ONHUCATEIbHAS
CcTaTUCTUKa», «BeposTtHOCTEY, «DieMeHThl KoMOWHATOpUKW», «BBeneHne B
Teoputo rpadoBy.

Ha uzydenue yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCA 102
yaca: B 7 kiacce — 34 yaca (1 gac B Henemo), B 8 kiacce — 34 ygaca (1 gac B
Heneno), B 9 kitacce — 34 yaca (1 gac B Heneno).



COJEPXKXAHHME OBYUYEHUA
7 KIIACC

[IpencraBienne qaHHBIX B BUAE TAaOJHWIL, AMAarpaMm, rpaduKoB. 3amoIHeHNUE
Ta0JUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYTOBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenue nudopmanuu us3
JMarpaMM U TaOJIHII, UCTIOIb30BAHUE U UHTEPIPETALIMS TaHHbIX.

OnwucarenpHasi CTATUCTHKA: cpelHee apu(MeThdyeckoe, MeauaHa, pa3Mmax,
HauOoNblllee M HAaUMEHbIIEEe 3HAYCHHs Habopa YHUCIOBBIX AaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrydaitHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHoCTh U
gacTtoTa. Poiib MaoBepOSTHBIX U MPAKTHUECKH JTOCTOBEPHBIX COOBITHI B MPHUPOJIE
u B obmiectBe. MoHeTa 1 UurpanpHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepmmHbl. Yucino pédep u cymmapHas
creneHb BepuinH. IIpencraBnenue o cBszHoctu rpada. Llenu u mukisl. [yt B
rpadax. O6xon rpada (visiepoB myth). IlpencraBieHue 00 OpPUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpagos.

8 KJIACC

[IpencraBienue qaHHBIX B BUE TAOIUI, TUarpamm, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBa, MNOAMHOXecTBO. Omnepamuu Hax
MHOKECTBaMU: 00beIUHEHHE, TepecedyeHue, aomnonHenue. CBoOMCTBa omneparuii
HAaJ| MHOXXECTBAMM: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PaCIpEIeIUTEIbHOE,
BKJItoueHus. Mcnosnb3oBaHue TrpauUyecKoro IpeacTaBiICHUs] MHOXKECTB JUIs
ONMCaHUS PEABHBIX MIPOLIECCOB U SIBJICHUI, IPU PELICHNN 3a/1a4.

W3mepenne paccerBaHus JaHHBIX. J(Mcrnepcus M CTaHIApTHOE OTKIOHEHUE
YHCJIOBBIX HA0OPOB. JlnarpaMmMa paccenBaHus.

OnemeHTapHble COOBITHA cilydailHOro onblta. CiydaiiHble  COOBITHSL.
BepositHoct  coObITuH. ONBITBI € PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coOprTusaMu. Ciydaitabiii BeIOOp. CBSA3b MEXKAY MAJIOBEPOATHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKeE.

HepeBo. CBolicTBa JEpEBBEB: EIUHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioM péodep. IIpaBuino
yMHOXeHHs. Pemienue 3aa4 ¢ momopto rpados.

[TpotuBononoxueie coObiTusA. [Quarpamma Oiinepa. OObeauHeHUE U
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus. dopmyna  crnoxkeHus
BEPOSTHOCTEW. YCIIOBHAs BEpPOATHOCThb. IIpaBuino ymHOxeHus. HeszaBucumblie
coObiTus. IlpencraBieHue skcriepuMeHTa B BUIE JepeBa. PemieHue 3amay Ha



HAXOXKJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIyYaHOTO SKCIEPUMEHTA,
nuarpamm Jitepa.

9 KIIACC

[IpencraBienne JaHHBIX B BHIE TaOmUI, Juarpamm™m, Tpa@UKoB,
UHTEPIIPETALNS JaHHBIX. YTEHUE U MOCTPOEHUE TaOJIHNI, AUarpaMM, rpauKoB 1O
peanbHBIM JaHHBIM.

ITepecranoBku u ¢pakropuan. CoueTaHusi U 4UCIO coueTaHuid. TpeyroibHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHHEM KOMOMHATOPHKHU.

['eomeTpuyeckass BeposITHOCTh. CiydailHbI BbIOOp TOYKM M3 (UTYpPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPYKHOCTH.

Hcnertanne. Yenex u Heyaada. Cepus UCHBITAHMM O IIEPBOrO ycCIiexa.
Cepust ucnbiTanuii bepHymin. BeposTHOCTH COOBITUH B CEpUU UCHBITAHUMN
bepnymm.

CnyuvaliHas BeIMYMHA U PACIPEIEIICHHE BEpOSTHOCTEH. MaremaTuueckoe
OXHMIaHMe M gucnepcus. Ilpumepsl MaTeMaTH4ECKOTO  OXHUAAHUSA — Kak
TEOPETUUYECKOIO0 CPEIHETO 3HA4YCHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JOUCIIEPCHST  CIyYalHOM BEJIIMYMHBI «YHCIO YCIIEXOB B CEPUM MCIIBITAHHUU
bepuymm».

[TonsiTue o 3akoHe GonpmMX yuces. M3MepeHue BEpOATHOCTEN € MOMOILBIO
4yacToT. Ponib 1 3HaueHue 3aKkoHa 0OJIBUIMX YHMCEN B IPUPOJIE U OOILECTBE.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHS IMPOrpaMMbl  y4eOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XaPAKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

MPOSIBJICHWEM HHTEpeca K TMPOIUIOMY U  HACTOAIIEMY POCCHUCKOU
MAaTE€MAaTUKH, [IEHHOCTHBIM  OTHOIIEHHMEM K  JIOCTHKEHHSIM  POCCHICKUX
MAaTEMATHUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTIKCHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpakJlaHWMHA M peasi3alldu ero
npaB, TMPEJICTABJICHUEM O MaTeMaTUYECKMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYP, SIBICHUHU, MPOIEAYP TPaKIAaHCKOTO OO0IIecCTBa (Harpumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKACHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKHUM TMPUMEHEHUEM JIOCTMXKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPaIbHO-3THYECKUX MPUHIIUIIOB B AESATEILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIICHUU TMPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMATHYECKOTO
o0Opa3oBaHMsl HA MPOTSHKEHUH BCEW KU3HU MJIS YCHEUIHONW Mpo¢ecCHOHATbHON
JEATeIIbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIMBUIYAIHHON TPACKTOPUU 00pa30BaHUS U )KU3HECHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHUYECKOMY  BOCHPUSITHIO
MaTeMaTHYECKX OOBEKTOB, 3ajlad, PEUICHUM, PaCCYKIECHUM, YMEHHUIO BHUIEThH
MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHEHTallMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
o011ecTBa, MOHMMAHWEM MAaTEMaTUYEeCKOM HayKu Kak cdepbl 4YeIoBEYECKOU
JESITEILHOCTH, 3TANlOB €€ Pa3BUTHUS UM 3HAYMMOCTH ISl PA3BUTHUSI LIMBUJIA3ALINH,
OBJIQJICHUEM SI3IKOM MAaTEMAaTUKH U MAaTEMaTUYECKOW KYJIbTypOHl KaK CpPeCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM IPOCTEHIIMMU HAaBBIKAMH HCCIIEI0BATEIbCKOM
NeATEIIbHOCTH,

6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 30POBbS H
IMOLUMOHAJIBLHOIO 0JIArOMOJIYy YU :

TOTOBHOCTBHIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B MHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3JA0POBOTO  oOpa3a JKu3HH  (3J0pOBOE  IHTAHHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryisapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCUHU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHUE MATEMAaTUUYECKUX 3HAHUM I pelieHus 3a1a4y
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JI OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
TJI00ATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIeM U yTeH UX PEIICHHUS;

8) ajanranus K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUYECKYIO NESATEIbHOCTh, B TOM YHUCIIE



YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTb B COBMECTHOW IESTENbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETEHILIUH U3 OIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMM HOBBIX 3HAHW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, TOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMTHl COOCTBEHHBIX 3HAHUN WU
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
IpPUHUMAEMbIE pEelIeHUs U JEHCTBUA, (GOPMYIMPOBATh M OLIEHUBATh PUCKU U
NOCJIECTBUSL, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJoruyeckue 1eicTBUA:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBCHHbBIEC MPU3HAKH MAaTEMaTHYECKHUX
00BEKTOB, TOHSTHIA, OTHOIICHHH MEXIy TMOHATUAMH, (OPMYIHPOBATH
OTIpeNieJICHUs]  TIOHSATHH,  YCTAHABIMBATh  CYIIECTBEHHBIH  TPHU3HAK
KJaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
IPOBOMMOTO aHAIIN3A,

e BOCIpUHUMATH, (OPMYIHpPOBaTH MW  NPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE,
YCIIOBHBIC;

e BBHIABIATH  MATEeMAaTUYECKHWE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpOTUBOpEYHs. B (aKTax, [aHHBIX, HAONIONECHUSX U YTBEPKICHHSX,
npeaiaraTh KpUTEPUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIL;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUCHHH 110 aHATIOTHH;

e pa3dmpaTh MOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPXKISHUH (IpSMbIE U OT
NIPOTUBHOTO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXHBIC J0Ka3aTelbCTBA
MaTeMaTU4ecKnx (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, MPHBOJUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,

e BBIOMpaTh croco0 pemieHuss ydyeOHOM 3amauM (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHHS, BBHIOMPATh HamOoOJiee TMOAXOAAIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarebCKue 1eMCTBUA:

e HCIOJBH30BAaTh BOIPOCHl KAaK HMCCIIENOBATEILCKUA MHCTPYMEHT MO3HAHUS,

dbopMynIUpoBaTh BOMPOCHl, (UKCUPYIOIIUE MPOTHBOpEUne, MpodiemMy,



CaMOCTOSITEJIbHO yCTaHABIMBATH HMCKOMOE | JaHHOE, (HOpPMHUPOBATH
TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH TO CaMOCTOATEILHO COCTaBJICHHOMY TUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BbEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOi;
CaMOCTOSITENTbHO (hOPMYTHPOBAaTH 000OIIEHNUSI W BBIBOJBI MO pe3yJbTaTaM
MPOBENEHHOTO HAOJIIOCHHS, HWCCICAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIECCa, a TaKKe BBIJIBUTaTh
TIPEIOJIOKEHUS O €TI0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh HUHGOpPMAIUHU, JTaHHBIX,
HEOOXOIUMBIX JUISI peLICHHs 3a/1a4H;

BBIOMpPATh, aHAIM3MPOBATh, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (YOPM IMpeICTaBICHHUS;

BbIOUpaTh (GopMy TpencTaBiIeHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaeMble 3a7auyd CXeMaMH, JAMarpaMMaMH, HHON TpaduKod H HX
KOMOHMHAIUSIMU,

OLICHUBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPUSM, NPEATIOKESHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCTIPUHUMATH U (OPMYITUPOBATH CYXKJACHHUS B COOTBETCTBHH C YCIOBUSIMHU
U TEJISIMHA OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3pEHUS
B YCTHBIX U TMHCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS 1O XOIy PEIICHUs
3aJ1a4u, KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYXIeHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, pelraeMoil 3a7aun, BhICKa3bIBaTh MJICH, HAIICIIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIIATh CBOM CYXIEHUS C CYXICHUSMH JPYTUX
YYaCTHUKOB AHAJIOTa, OOHAPYXUBATh PazIU4Me M CXOACTBO IO3WIIHH, B
KOppeKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUS,
NPEACTABIATh  PE3yNbTaThl  PEIICHUS  3a/ayw, IKCIIEPUMEHTA,
WCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEILHO BEIOMPATh (DOpMAT BBICTYTIICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIWBUIyaTbHOU
paboThI IpU PEIICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€7h COBMECTHOW NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBapUBATHCA,
00CYXKJIaTh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIO/ICH;



e Yy4YacTBOBaTh B TPYNHoOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE HITYPMbI U APYTHUE), BHIMOIHITH CBOIO YacTh PabOThI
U KOOPAMHHPOBATH CBOMU JIEHCTBUS C JAPYTMMH WIEHAMH KOMAaHJbI,
OLICHUBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHUSM,
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adaud (WM €ro
4acTh), BBIOMpATh CIMOCOO penieHUs C YU4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEM, apryMEHTHpPOBaTb M KOPPEKTUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMaLIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJIEKT:

e BJAJETh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MPOIlecca U pe3ynbTara
pelIeHus MaTEMaTUYECKOH 3a1a4H;

e IPEABUIETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPH PELLICHUN 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHMBATH COOTBETCTBUE PE3YyJIbTATa ACATEIBHOCTH ITOCTABICHHOW LIEIU U
YCIIOBUSIM, OOBSCHATh NMPUUYUHBI AOCTH)KEHMS WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 7 Kjacce OOyYAIOMIMICS TMOJYYHUT CIETYIOIINE
NIPEAMETHBIE PE3YIBTATHI:

Uutath wuH(OpMalMIO, TPEACTABICHHYIO B TalOlulax, Ha Jauarpammax,
OpEJCTaBIsATh JaHHble B BUAE TaOJHUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) ¥ KpyroBbI€) IO MAaCCHBAM 3HAYCHUH.

OnucelBaTh M MHTEPOPETUPOBATh  PEAIbHBIE  YUCIOBBIE  JIAHHBIC,
Ipe/CTaBlICHHbIE B TA0JIMIIAX, HA IUarpaMmmax, rpapukax.

Hcnonb30BaTh sl ONMCAHUS JAHHBIX CTATHCTHYECKUE XApaKTEPUCTUKHU:
cpenHee apudMeTHUECKOe, MeauaHa, HauOoJblllee W HAaUMEHbIIEee 3HAYCHMUS,
pa3max.

NMeTs mnpencraBieHUE O CIy4yalHOM W3MEHYMBOCTM Ha MPUMEpPAX IIEH,
(bu3MYeCKUX BEIIMYUH, AHTPOMOMETPUYECKUX JIAHHBIX, UMETh MPEACTABICHHE O
CTaTUCTUYECKON yCTOUYMBOCTH.



K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
PEIMETHBIE PE3YJIbTATHI:

W3Bnekath u mpeoOpa3oBbIBaTh WH(GOPMAIMIO, MPEICTABICHHYIO B BHJE
Tabull, [uarpamm, rpadukoB, NPEICTaBIATh JaHHBIE B BUJE TAOJMII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C IMOMOINBID CTATUCTUYECKUX ITOKA3aTeNIeH: CPEIHUX
3HAYEHU U Mep paccenBaHus (pa3max, JUCIEPCHS U CTAHIaPTHOE OTKIOHEHUE).

HaxonuTh 4acTOThl YHMCIOBBIX 3HAYEHHN M YacCTOTHI COOBITUN, B TOM YHCIIE
10 pe3yjbTaTaM U3MEpPEHUN U HAOIIOACHUI.

HaxonuTb BEpOSATHOCTH CIy4alHBIX COOBITUN B OMBITaX, 3Hasi BEPOATHOCTHU
AIIEMEHTApHbIX COOBITHI, B TOM YHCJI€ B OIBITAX C PaBHOBO3MOXKHBIMU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonb3oBaTh rpaduyeckue MOJEIHU: JEPEBO CIY4aHOTO 3KCIIEPUMEHTA,
JyarpaMMBbl Jiljiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMH: MHOXECTBO, IMOJMHOKECTBO,  BBIIIOJIHSTh
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TIepeceueHue, JOMOJHEHHE,
NEPEUNCIISATH FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBS3EH MEXIy
HUMH JJI ONMCAHUS IMPOLIECCOB U SIBJICHUI, B TOM YMCJIE MPU PELICHUU 3a7a4 U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.

K xoHiy oOyuenus B 9 Kkiacce OOyYarOMIMICS TOJYYHT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIBTATHI:

W3Bnekatp W 1npeoOpa3oBbiBaTh HMH(OpMaIUIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaONMIl, Auarpamm, rpadukoB, MPEACTABISTH
JAaHHBIC B BUE TaOIUII, TUarpamm, rpad)uKoB.

Pemarp 3agaun opraHM3oBaHHBIM IepeOOpPOM BapHAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XapaKTEPUCTUKU MJII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAUECHHS U MEPBI pACCEUBAHUSI.

HaxomuTh 4acToThl 3HaUYE€HUN M 4aCTOTHI COOBITHS, B TOM YHUCIIE MOIb3YSCh
pe3ybTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxonuTb BEpOSITHOCTU CIIy4allHBIX COOBITUI B M3YYEHHBIX OMNBITaX, B TOM
YHCJI€ B OMNbITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMHU, B CEpUSIX
VICIIBITAHUM J10 TIEPBOIO YCIIEXa, B CEPUAX UCTBITAHUN bepHyium.

Nmers mnpexncraBiaeHue O CIy4alHOM BEIWYMHE U O PACHPENEIICHUU
BEPOSATHOCTEM.

Nmerp mnpencraBieHMe O 3aKOHE OOJBIIUX 4YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
IpUpoJIe U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
but6mmoreka [IOK
1
. lpencrapieHHe NaHHbIX ! 2 https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
1
2 OmHcaTenbast CTaTHCTHKA 6 . https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
i 1
3 (CotyuaiiHas H3MeHIHBOCTS ! ! https://m.edsoo.ru/7f415fdc
bubmunoreka LIOK
1
4 Brenenne B Teopuio rpagos 3 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB 1 yacToTa Ciiy4aiiHOTO 7 1 bubnmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001menue, cucTreMaTH3aIus SHAHUH 4 1 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 7



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 IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
1 Hosroperte kypea 7 kacca 3 https://m.edsoo.ru/7f417fb2
5 OnmucarenbHas cTaTUCTHKA. PaccenBanue 4 bubmuoteka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
but6mmoreka [IOK
3 Muoskecrsa ° https://m.edsoo.ru/7f417fb2
N but6mmoreka [IOK
4 BeposiTHOCTB ciy4aifHOTO cOOBITHS 5) 1 https://m.edso.ru/7fA17b2
but6mmoreka [IOK
° Breerme B Teopuio rpagos 3 https://m.edsoo.ru/7f417fb2
. bubmoreka [{OK
6 Caysaitieie coObITHA = 1 https://m.edsoo.ru/7f417fb2
. bubmoreka [JOK
7 O0001menue, cucTreMaTH3aus 3SHAHUH 3 1 https://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



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 IIpakruueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
but6mmoreka [IOK
. Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
2 DICMEHTEI KOMOUHATOpHKNH 4 https://m.edso0.ru/7f41a302
bubmunoreka LIOK
3 I'eomeTpuueckast BEpOSTHOCTh 4 1 httos://m.eds0o.ru/7f41a302
bubmunoreka LIOK
4 Henirarus beprysum 6 https://m.edsoo.ru/7f41a302
. bubmoreka [{OK
> Catysainas enunHa ! . https://m.edsoo.ru/7f41a302
but6mmoreka [IOK
6 O0bmernue, KoHTPO: o . https://m.edso00.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0



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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