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HOACHUTEJBbHASA 3AIIMCKA

B coBpemenHOM IIMPPOBOM MUPE BEPOSTHOCTD U CTATUCTUKA IPHOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh, KaK C TOUKH 3pEHUS IPAKTUYECKUX PUIIOKEHUH, TaK
U UX pOJI B 00pa30BaHNHU, HEOOXOJUMOM KaXkJI0My uesoBeKy. BozpacTaer uncio
npodeccuii, TpH OBJAJACHUM KOTOPHIMU TpeOyercs Xopomas 0a3oBas
MOJITOTOBKA B 00J1aCTH BEPOSITHOCTH M CTATUCTUKH, TaKasi TOJrOTOBKA BayKHA JJIs1
POAODKEHUs 00pa30BaHUs U JUIsl YCHEIIHON NpOPEeCCUOHANBHON Kaphephl.

Kaxpl1ii uea0BeK MOCTOSHHO TPUHUMAET PELIEHHs HA OCHOBE UMEIOIINXCS
y HEro JAaHHbIX. A Juii OOOCHOBAHHOTO MPUHATHUS PELICHUS B YCIOBUAX
HeJoCTaTKa WM W30bITKa MHPOpPMAIMK HEOOXOAWMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIJICHHE.

MIMeHHO TO03TOMY OCTpO BCTajda HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOyuaromuxcst (QyHKIMOHAJIbHYI0 TI'PAMOTHOCTb, BKJIIOYAIOIIyl0 B ce0s B
KauyeCTBE HEOTHEMJIEMOMN COCTABIISIONICH YMEHNE BOCIIPUHUMATD U KPUTUIECKU
aHAJIM3UPOBaTh HH(OpPMALMIO, NPEICTABICHHYI0 B pa3IuyHbIX (QopMmax,
MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHX pEaJbHBIX TPOIECCOB U
3aBHCHUMOCTEH, MPOU3BOIUTH MPOCTEUILINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B yueOHOM Kypce ¢ OCHOBHBIMHU IIPUHILIMIIAMU COOpa, aHaIn3a
Y TIPEJICTABJICHUS JAHHBIX U3 PA3IUYHBIX cep KU3HU OOIIECTBA U TOCYAapCTBA
npuoOmaeT o0ydarluxcsd K OOIIECTBEHHbIM HHTepecaM. l3ydeHue OcCHOB
KOMOMHATOPUKH Pa3BUBAET HaBBIKM OpraHU3alluu rnepedopa u mojcuéra yucia
BapUAHTOB, B TOM YHUCJIE€ B NPUKIAAHBIX 3aJayaXx. 3HAKOMCTBO C OCHOBaMH
Teopun rpadoB cO3MAET MareMaTtuyeckuil GyHIAaMeHT aiisi (popMupoBaHUS
KOMIIETEHIIMM B oOnact uHbopMaTUKU M UU(DpoBbIX TexHonorui. Ilpu
W3YYCHUH CTaTUCTHUKH H  BEPOSTHOCTH OOOTaIIalOTCs  MPEACTaBIICHUS
oOyyaroluxcsi 0 COBPEMEHHON KapTHHE MHpa M METO/Jax €ro HCCiel0BaHUs,
(dopMupyeTcss NOHMMaHHWE POJM CTATUCTUKU KaK HCTOYHUKA COIMAJIbHO
3HaYUMOW HH(POPMAITIH U 3aKJIaBIBAIOTCSI OCHOBBI BEPOSTHOCTHOTO MBIIILICHHUS.

B cooTBeTcTBHM ¢ JaHHBIMHU LEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCTP W CTaTHCTHKa» OCHOBHOTO 00mero o0Opa3zoBaHUs
BBIJI€TICHbI CJIelyIoIIne COJIepKaTEIbHO-METOIUUECKHE JIMHUH:
«IIpeacraBnenne NaHHBIX W OINHCATENbHAs CTaTHCTHUKa», «BeposaTHOCTHY,
«NeMEeHThl KOMOMHATOPUKNY, «BBeeHue B Teoputo rpadoBy.

Copepxxanne nuHHH «lIpencraBieHne JaHHBIX ©  OMHUcCAaTeNbHAs
CTaTUCTUKA» CIYXHUT OCHOBOW JUIsi (POPMHUPOBAHUS HABBIKOB pPAOOTHI C
uH(boOpMaLMel: OT YTEHUS W MHTEpPIpETaluu UHPOPMAINK, IPEACTaBICHHON B
TabnMIax, Ha AuarpamMmmax U rpadukax, A0 cOopa, MPeACTABICHUS U aHAIIU3a



JAQHHBIX C HCHOJIb30BAHUEM CTATUCTHUYECKUX XapaKTEPUCTUK CPEIHUX U
paccenBanus. Pabortas ¢ [gaHHBIMH, OOydYaromMecs Yyd4aTcsl CUMTHIBATh U
UHTEPIPETUPOBATh JAHHBIC, BBIABUTaTh, APTYMEHTUPOBAaTh W KPUTHKOBATH
OPOCTEUIINE THUMOTE3bl, Pa3MbIIUIATh HajJ (aKTopaMu, BbI3BIBAIOIIUMHU
W3MEHYMBOCTh, U OLICHMBATh MX BJIMSHUE HA paccMaTpUBaEeMble BEIUYHMHBI U
IIPOLIECCHI.

NHTYyUTHBHOE NIPEACTABIEHUE O CIIY4ailHON U3MEHYMBOCTH, UCCIEA0BAHUE
3aKOHOMEPHOCTEH W TEHJCHIMI CTAaHOBUTCS MOTHUBUPYIOIIEH OCHOBOHM MJIA
U3YUYEHHUSI TEOPUM BEPOSTHOCTEW. BONbIIOE 3HAUYEHHE UMEIOT MPAKTUUYECKHE
3a/1aHHsl, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJEISIMHU.

[TonsiTe BEPOSITHOCTH BBOJUTCS Kak Mepa MPaBAONoa00us CIy4aitHOTO
coOpiTuda. Ilpm wu3yueHuMM yueOHOro Kypca OOy4arouIuecs 3HAKOMSTCA C
OPOCTEMIIMMU ~ METOJAAMHU  BBIUMCICHUS  BEPOSITHOCTEH B  CIy4ailHBIX
AKCIIEPUMEHTaX C  pPaBHOBO3MOJKHBIMH  JJIEMEHTAPHBIMU  HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMH, ITO3BOJISIOIIMMHU CTABUTh U pEIIaTh 00Jiee CI0KHbIE
3ajaud. B yueOHBIH Kypc BXOAST HayalbHbIE MPEICTABICHUS O CIIy4alHBIX
BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax yyeOHOro Kypca OCyLIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOXKE€CTBAMU M OCHOBHBIMM  ONEpalMsIMH  HaJ  MHOXECTBaMH,
paccMaTpUBAIOTCS MPUMEPHl NPUMEHEHMs JUIsl pEelIeHus 3a7ad, a TakKKe
UCIIOJIb30BAHUS B JPYTMX MAaTEMATHUECKUX Kypcax U YUeOHBIX MpeMeTax.

B 7-9 knaccax uzyuaetcst yaeOHbIN Kypc «BeposiTHOCTh U CTaTUCTUKAY, B
KOTOpBIM BXomsAT pasnensl: «lIpencraBieHue MAaHHBIX W OMUCATEIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «nemMeHThl KOMOMHATOpUKW», «BBeaeHue B
Teoputo rpadoBy.

Ha usydenue ydyebHoro kypca «BepoATHOCTh M CTaTUCTHUKA» OTBOJMUTCS
101 gac: B 7 xmacce — 34 gaca (1 yac B Henento), B 8 kiacce — 34 gaca (1 gac B
Henento), B 9 kiacce — 33 yaca (1 yac B Heeono).

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

BeposiTHOCTB M cTatucTHKa: 7—9-€ Kiacchl: 0a30BbI ypOBeHb: yuyeOHUK: B 2 yacTsx / U. P.
Bricoukuii, 1. B. fmenko; nox penakuein U. B. Smenko. — Mocksa: [Tpocsemienne, 2023



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpaduKkoB. 3allOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpYToBbIX). UTeHHEe rpauKoB peasibHbIX MpolreccoB. M3pneuenue nndpopmanuu us3
JUarpaMM H TaOJIHII, UCTIONh30BAaHNUE U UHTEPIPETANNS TAaHHBIX.

OmnucartenpHasi CTaTUCTHUKA: cpefHee apuMeTHUecKoe, MeIuaHa, pa3Mmax,
HaumOoJIbllIee M HAaUMEHbIIIEE 3HAUYCHUS HaOopa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHbIN SKCHEpUMEHT (OMBIT) M ciydaiiHoe coObITHe. BeposTHOCTH H
yacToTa. Pojib MajoBEpOSITHBIX M MIPAKTUYECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmMHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBienue o csizHocTu rpada. lemu u nwuxiel. [yt B
rpadax. O6xon rpada (disiepoB myth). IlpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBienue TaHHBIX B BUE TaOIUI], TUarpamMmm, rpaduKoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBA, NOAMHOXecTBO. Omnepanyu Hax
MHOECTBaMU: 00beIMHEHUE, epeceueHue, qonoHeHue. CBOWCTBA onepaiuii Hajl
MHOXECTBAMHU:  MEPEMECTUTENIbHOE,  COYETATEIbHOE,  PaCHpPEeeIUTENbHOE,
BKIItoueHus. Mcnonb3oBaHue TrpadUyeckoro MpeiCcTaBICHUs MHOXECTB Jis
OINMCAHMS PEATBHBIX ITPOLIECCOB U SBJICHHUM, IIPU PELICHNH 3a/1a4.

W3mepenne pacceMBaHMs JaHHBIX. JlUcrepcusi U CTaHJApPTHOE OTKIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydailHoro ombiTa. CiyyaliHble COOBITHS.
BepositHoct  coObiTui. OmnbITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAapPHBIMU
coOpiTussMu. CirydaiiHblii BBIOOp. CBS3b MEXAY MaJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

epeBo. CBOMCTBA 1€pPEBBEB: € AMHCTBEHHOCTH ITYTH, CYIIIECTBOBAHUE BUCIYECH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemmenue 3ama4 ¢ momouisio rpagos.

[IpotuBomnomnoxueie coObiTusA. Juarpamma Dinepa. OObenuHeHUE W
nepeceueHre  coObITHil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCIOBHAs BepOIATHOCTh. [IpaBuwio ymHOXkeHus. HesaBucumble
cobpiTus. IlpencraBneHue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HaxXO0XXJICHUE BEPOSTHOCTEH C MOMOILIBIO JAEpeBa CIy4YallHOTO SKCIEPUMEHTA,

nuarpamm Dinepa.
9 KJIACC

[IpencraBinenne JaHHBIX B BHUAE TalnMi, JAuarpamM, TIpaduUKoB,
UHTEpIIpeTalys AaHHbIX. YTEHNE U MOCTpOEHUE TabIuL, Juarpamm, rpadukos 1o
pEeaIbHbIM JAHHBIM.

[TepectanoBku u (akTopuan. CodeTaHHusi ¥ YUCIO COUYCTAHHM. TpPEyrobHUK
[Tackans. Pemenue 3aa4 ¢ UCTIOIb30BaHUEM KOMOMHATOPUKHU.

['eomeTprueckass BeposATHOCTb. CiydailHbI BbIOOp TOYKM M3 (QUIYpBl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 TYTH OKPY>KHOCTH.

Hcnerranue. Ycnex u Heyaada. Cepust ucnslTanuii 10 nepsoro ycnexa. Cepus
ucneiTanuii bepaymu. BeposaTHocTu coObITHII B cepun UCTibITaHUN bepHyim.

CrnyuvaliHas BeIMYMHA W PACIPENEIICHHE BEpPOSTHOCTEW. MaremaTudeckoe
oxumanue U aucnepcus. I[Ipumepbsl  MaTreMaTM4ecKOro  OXKHUAAHUSA KAk
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCcKOe OKHIAHUE U
JUCIIEPCHS]  CIyYalHOW BEJIIMYMHBI «YUCJIO YCHEXOB B CEPUM HCHBITAHUU
bepnymnmy.

[Tonsitue o 3akoHe OonpmMX yucenl. M3MepeHne BEeposTHOCTEH ¢ MOMOUIbIO
4yacToT. Ponb 1 3HaueHue 3aKkoHa OOJIBIINX YHMCEN B IPUPOJIE U OOIECTBE.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«BeposiITHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) narpuoTHYecKoe BOCIIMTAHUE:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYX AEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpaBJICHHOCTH, OCO3HAaHUEM BaXHOCTH MaTEMaTHYE€CKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCTENMIHOM MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOU TPACKTOPUH 00pPa30BaHUS U KU3HEHHBIX TJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PaCCYyXICHHUM, YMEHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaIlMed B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAYMMOCTH JUIsl Pa3BUTHS IUBUIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe BocnuTtanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTBH ), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH
MX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIHbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UJIEU, TIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckune geiicTBUs:

e BBIIBIIATH W XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKK MATEeMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (POpPMYyIHpOBaAThH
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIWMBAaTh  CYIICCTBEHHBIM  MPU3HAK
Kiaccu(ukanyu, OCHOBaHUSA Ui OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCHpHHHMATh, (GopMyIHpoOBaTH |  TNPeoOpPa3oOBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIFHO HECIIOKHBIC TOKA3aTeIbCTBA
MaTeMaTH4YecKux (PakToB, BBICTpPAMBATh APTYMEHTAIMIO, TPHUBOJUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpPATh HauOoNee MNOAXOMIIMMN C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (HOpMHpOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPE/IOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpATh (GOpMY MpPEACTaBiICHUS HHPOPMALMU U UIUTFOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpMAT BBHICTYIUICHHS C YUETOM 3a7a4
MPE3EHTAllUU U 0OCOOEHHOCTEH ayIUTOpUH;

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U UHAUBUIYaTbHON
paboThI MpU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTraHH3alUI0
COBMECTHOM pabOThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAu€CTBO CBOEro BKJaJa B OOWIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHMs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTra
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aa4H,
BHOCHTH KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa JACITEILHOCTH MOCTABICHHON LEIU U
YCIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHKEHUS WJIA HEAOCTWKCHUS LEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yurate wuH(OpMalMIO, MPEJCTABICHHYI0 B TaOJuIlax, Ha JAUarpaMmax,
NPEACTaBIATh JAaHHbIE B BUJE TaOJMIl, CTPOUTH JUArpaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) M KPYyroBhIe) IO MAaCCHBaM 3HAUYCHUH.

OnuceiBaTh W HUHTEPHPETUPOBATH  pEAIbHBIE  YHUCJOBBIE  JIAHHBIE,
IPEICTABICHHBIE B TA0JINIIAX, HA IUarpamMMmax, rpaukax.

Hcnonp30BaTh 11 ONMCAHUS JAHHBIX CTAaTUCTHUYECKUE XAPAKTEPUCTUKHU:
cpenHee apudpMeTHdyecKoe, MeJMaHa, HauOoJblllee U HAaUMEHbIEEe 3HAYCHUS,
pa3max.

MMeTs mNpencraBieHUE O CIy4alHOM WM3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(U3MYECKUX BEJIMYUH, aHTPOMOMETPUYECKUX IJAHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K koHmy oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe M mnpeoOpa3oBbIBATh HH(POPMALIUIO, MPEICTABICHHYIO B BHJE
Ta0NHLl, Tuarpamm, rpaukoB, MPEACTABIATh JaHHbIE B BUIE TaOJIUL, AUArpaMM,
rpaduKoB.

OnuchiBaTh J@aHHBIE C TMOMOIIBIO CTATUCTUYECKUX ITOKA3aTeNeh: CPEeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIAPTHOE OTKIIOHEHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITHH, B TOM YHUCIIE IO
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHU.

HaxonuTb BEpOATHOCTH CIy4alHBIX COOBITUM B OMBITAaX, 3HAs BEPOSATHOCTHU
AJIEMEHTAPHBIX COOBITUI, B TOM UYHCIE B OMbITaX C PaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonb3oBaTh rpaguyeckue MOJEIHU: AEPEBO CIY4YalHOTO 3KCIEPUMEHTA,
JarpaMMsbl Jitliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOXECTBO, IMOJMHOYXECTBO, BBINOJIHATH
olnepalyyd HaJ MHOXECTBaMHU: OOBEIUHEHUE, TNIepeceueHue, IOMOJTHEHUE,
NEPEUUCIISATh FIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonb30oBaThk rpaduueckoe NpeacTaBICHUE MHOKECTB U CBA3EH MEXKy HUMU
JUISL ONIMCAHMS MIPOIIECCOB U SIBIICHHM, B TOM YKCJIE IPU PEIICHUU 3a7a4 U3 APYrUX
y4eOHBIX MPEIMETOB U KyPCOB.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

W3BnekaTs 1 mpeodpa3oBbIBaTh MHGOPMAIIHIO, TPEICTABICHHYIO B PA3TUYHBIX
WCTOYHHUKAX B BUJE TaOJIHI], TUarpamm, rpaduKoB, MPEJCTaBIATh JaHHBIC B BHUJIC
Ta0NHII, TUarpaMm, rpauKoB.



Pemary 3amauum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
MCITOJIb30BAaHUEM KOMOMHATOPHBIX IMPABHUIT U METOJIOB.

Hcnonp30BaTh ONMCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHAE 3HAYCHMS U MEPBI pACCEHBAHUS.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE MOJIB3YSACh
pe3yJbTaTaMi MPOBEAEHHBIX U3MEPEHUI U HAOIIOICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
Ylclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSMH, B CEPHSIX
UCIIBITAaHUM 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITaHUI bepHyIum.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

NMeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHUCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIMX YUCEN B
IpUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumeHoBaHue KoumnuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ieioB U TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMmMbI padoThI padoThI
[IpencraBnenue bubnunoreka [JOK
1 7 2
JTAHHBIX https://m.edsoo.ru/7f415fdc
5 OrnmcarenpHast 3 1 bu6mmoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/7f415fdc
3 Crnydaiinas 6 1 bubnnoreka [JOK
W3MEHYHUBOCTh https://m.edsoo.ru/7f415fdc
BBenenue B Teopuro bubnunoreka [JOK
4 4
rpadoB https://m.edsoo.ru/7f415fdc
BepostHoCcTh M
5 4acToTa CIy4aiHOTO 4 1 bubmorexa HOK
i https://m.edsoo.ru/7f415fdc
COOBITUA
O6o06meHue,
6 CI/ICTCII-\I/IlaTI/ISa us 5 2 bubmorexa HOK
. . https://m.edsoo.ru/7f415fdc
3HaHUI
OBUIEE KOJIMYECTBO
YACOB I10 34 2 5

I[TPOT'PAMME



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 KUIACC

HaumenoBanue KoumnuectBo yacos
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3ieioB u TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMmMbI padoThbI padoTbI
1 [ToBTOpenue kypca 7 4 bubnmoreka [JOK
KJlacca https://m.edsoo.ru/7f417fb2
OnucarenpHas
5 CTaTUCTHKA. 4 bu6mmoreka [IOK
PacceuBanue https://m.edsoo.ru/7f417fb2
JTAHHBIX
bu6mmoreka [IOK
3 M
nozectsa 4 https://m.edsoo.ru/7f417fb2
BepositHOoCTB
4 CIVHAIHOro 5 1 bu6mmorexa [IOK
ya https://m.edsoo.ru/7f417fb2
COOBITUSA
5 Brenenue B Teopuro 4 bubnuotexa [JOK
rpados https://m.edso0.ru/7f417fb2
6 Crnyyaiinbie 3 bub6nuorexa [IOK
cOOBITHS https://m.edsoo.ru/7f417fb2
O06o06mieHue,
7 CHUCTeMaTH3aIus 4 bubmorexa HOK
. ! https://m.edsoo0.ru/7f417fb2
3HaHUI
OBUIEE KOJIMYECTBO
YACOB I10 34 1
[TPOI'PAMME



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 KUIIACC

HanmenoBanme KoumnuectBo yacos
Ne JuaexkTpoHHbIe (HU(pOBbHIE)
pa3ieioB u TEM Konrpoabnsie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpaMmMbI padoThbI padoTbI
1 [ToBTOpenue kypcea 8 4 bubnmoreka [JOK
KJlacca https://m.edso0.ru/7f41a302
DNeMEeHTHI bubnuotexa [JOK
2 4 1
KOMOWHATOPHUKH https://m.edsoo.ru/7f41a302
3 I'eomerpuyeckas 4 bubnuoreka [IOK
BEPOATHOCTh https://m.edso00.ru/7f41a302
4 Hcnwiranus 5 1 bu6mmorexa [IOK
bepnymm https://m.edso0.ru/7f41a302
5 Cnyuaitnas 5 bu6nuorexa [IOK
BEJINYMHA https://m.edso0.ru/7f41a302
O0600meHwue, bubmuoreka [JOK
6 9 1
KOHTPOJIb https://m.edso00.ru/7f41a302
OBIIEE KOJIMYECTBO
YACOB IIO 33 1 2

I[TPOT'PAMME



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

KoaunuecTBO KOHTPOJ/IBHBIX U IPAKTUYC€CKHUX paﬁoT, NpEeAyCMOTPEHHBIX paﬁoqeﬁ nporpaMMoﬁ:

Kunacc o0yuenust

KoanuecTBO

Kosn4yecTBO NpakTHYECKUX

KOHTPOJIBHBIX padoT pador
7 xnacc 2 5
8 kJacc 2 1
9 knacc 1 2
Htoro 5 8

JOKYMEHT MOAMNMCAH
3NEKTPOHHOW NOANNCHLIO

Ceptudmkat: 01A5C9E10099B046BC401C3151018160F5
Bnapeneu: CbIMEBA MAPUA BANIEPLEBHA
[eiictBuTeneH: ¢ 12.10.2023 go 12.01.2025
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