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HOACHUTEJBHASA 3AIIMCKA

B coBpemeHHOM HHM(POBOM MHpE BEPOSITHOCTh M CTATUCTHKA IPHOOpPETArOT BCE
OO0JIBIIYI0 3HAYUMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPHIOKEHUN, TaK U UX POJIH B
0o0pa3oBaHUH, HEOOXOJUMOM KaXJIOMy 4esoBeKy. Bozpacraer umciio mpodeccuii, npu
OBJIAJICHUHM KOTOPBIMH TpeOyeTcsi Xopolias 0a30Basi MOJArOTOBKA B 00JACTH BEPOSITHOCTU U
CTaTUCTUKH, Takas MOATOTOBKAa Ba)KHA Ul MPOJOJDKEHUS 00pa30BaHUS U JJIsl yCIIELIHOU
po(heCCUOHATBHONU Kapbephl.

Kax/ip1il yenoBeK MOCTOSIHHO NMPUHUMAET PEIICHHS Ha OCHOBE MMEIOLIUXCS Y HETO
JaHHBIX. A JUIE 000CHOBAaHHOTO MPHUHSITHS PEIICHUS B YCIOBHUAX HEAOCTaTKa WM M30BITKA
UHpOpMaMd HEOOXOJUMO B TOM YHUCIE XOpOIIO C(HOPMUPOBAHHOE BEPOSITHOCTHOE HU
CTaTUCTUYECKOE MBIIIIJICHUE.

MMeHHO mMO3TOMY OCTpO BCTaja HEOOXOAMMOCTH C(HOPMHPOBATH y OOYyYarOIINXCSA
(GYHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOUAION[YyI0 B ce€0s B KauyecTBE HEOThEMJIIEMOMN
COCTABJISIIOLIEH YMEHHE BOCHPUHUMATh M KPUTUYECKH aHAJIU3UPOBATh HH(POPMALHMIO,
IPEJICTABICHHYI0O B pa3IUYHbIX (popmMax, MOHHMMATh BEPOATHOCTHBIA XapakTep MHOIHMX
peanbHBIX IPOLECCOB U 3aBUCUMOCTEN, TPOU3BOAUTH IPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4e€OHOM Kypce C OCHOBHBIMM MpUHIMIAMU cOopa, aHaiu3a H
MIPEACTABICHUS JAHHBIX W3 PA3NIMYHBIX cep KU3HU OOLIECTBA U rOCYJapCTBa MPUOOIIAET
oOyuaromuxcsi K 00LEeCTBEHHbIM HHTEpecaM. M3yueHne OCHOB KOMOMHATOPUKHU Pa3BUBAET
HaBbIKM OpraHu3aluu nepedopa M nojcuéra Yyucia BapuaHTOB, B TOM YHCJIE B MPHUKIAIHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMHU Te€OpUHU rpadoB co3qa€T MaTeMaTHUECKUNA (QyHIaMEHT
1t (GOPMHUPOBAHUSI KOMIIETEHIMI B 00J1aCTH MH(POPMATUKH U HU(DPOBBIX TexHonoruil. [Tpu
M3YYEHUU CTATUCTUKH W BEPOSTHOCTH OOOrallaroTCsl MPEACTABICHHS OO0yJaromumxcs o
COBPEMEHHOM KapTHHE MUpa U METOJIaX €ro UCCIENOBaHUs, POPMUPYETCS] TOHUMaHUE POJIU
CTaTUCTUKM KaK UCTOYHHMKA COLMAIBHO 3HAYMMOW MH(OpPMALMU U 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIIICHHUS.

B cooTBercTBHM C AaHHBIMH ILEISIMH B CTPYKTYpE MporpamMbl y4yeOHOro Kypca
«BeposTHOCTh M CTATUCTHKA» OCHOBHOI'O OOIEro 0Opa3oBaHUs BbBIACIEHBI CIEAYIOLINE
coJlepKaTeslbHO-MeToInuecke JuHUM: «lIpencraBieHne JaHHBIX M OHMCaTENIbHAS
CTaTUCTUKa», «BeposTHOCTb», «DeMeHThl KOMOWHATOpukuW», «BBeageHue B TeopHio
rpadoBy.

Conepxxanue nmuaun «llpencraBneHue JaHHBIX M ONMKCATENIbHAsl CTATUCTUKA» CIYKUT
OCHOBOM s  (opmMupoBaHUs HaBBIKOB paboThl ¢ uHOpMauen: oT YTeHUs U
MHTEpIIpeTalud UHPOpMaIMK, NMPEACTaBICHHOW B TabMuIax, Ha JuarpamMmmax M rpadukax,
no cOopa, MpEACTaBICHUS W aHalu3a JAaHHBIX C UCIHOJIb30BAHUEM CTATUCTUUYECKUX
XapaKTEpPUCTUK CPEAHMX U paccenBaHusi. PaboTas ¢ JaHHBIMHU, OOydYarouIuMecss ydarcs
CUMTBIBATH U WHTEPIPETHUPOBATH JaHHBIC, BBIABUTaTh, APTYMEHTHUPOBATh U KPUTHUKOBATH
MpOCTEHIINEe TUMOTE3bl, PAa3MBIIUIATh HaJ (PakTOpamu, BBI3BIBAIOIIMMH HU3MEHYHBOCTb, U
OLICHMBATh UX BIIMSIHHE HA PACCMATPUBAEMBbIE BEJIMYHUHBI U IIPOLIECCHI.

NHTyuTMBHOE  TpEACTaBICHHE O  CIy4YalHOM  HW3MEHYUMBOCTH, MCCIIEIOBaHUE
3aKOHOMEPHOCTEW U TEHJICHUMHW CTAaHOBUTCA MOTUBHUPYIOLIEH OCHOBOM Uil H3y4E€HUs



TEOpPHH BEpPOSTHOCTEW. BosbIIoe 3HaueHWEe MMEIT NPAKTUYECKHUE 3aJaHus, B YACTHOCTHU
OTBITHI C KIIACCUYECKUMU BEPOSITHOCTHBIMU MOJAEIISIMHU.

[ToHsiTHE BEpOSATHOCTH BBOAMTCS KaK Mepa MpaBaonoaoous ciayyaihHoro coobitust. [Ipu
U3YYeHUH Y4YeOHOro Kypca oOydaroliuecss 3HAKOMATCS C MPOCTEUIIMMU METOJaMHU
BBIYUCIICHUSI BEPOATHOCTE B  CIIy4yalHBIX O3KCIIEPUMEHTaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJaMHU, BEPOSTHOCTHBIMU 3aKOHAMH, TO3BOJISIONIMMU CTaBUTh U
pemiath Oojiee CIOXKHBIE 3aaud. B yueOHBI Kypc BXOJSAT HayajdbHbIE MPEJCTABICHUS O
CIIy4alHbIX BEJIMYMHAX U UX YHCIIOBBIX XapAKTEPUCTUKAX.

B pamkax ydeOHOro Kypca OCYHIECTBIISIETCS 3HAKOMCTBO OOYYalOIUXCS C
MHOKE€CTBAMU U OCHOBHBIMM OTEPALUSIMU HaJl MHOKECTBAMHM, PACCMATPUBAIOTCS MPUMEPDI
MPUMEHEHUS U1 PEIICHMs 3aJay, a TaKKe MCIOJIb30BAHHUS B JIPYTUX MaTEMaTHUYECKUX
Kypcax U yu4eOHBIX MpeaMeTax.

B 7-9 knaccax usydaercs y4eOHbBIH Kypc «BeposSTHOCTh M CTAaTUCTHKA», B KOTOPBIN
BXOIAT pazfensl: «IIpencraBieHue JaHHBIX U ONUCATENbHAsI CTATUCTHKA», « BEpOATHOCTHY,
«neMeHThl KOMOMHATOPUKWY, «BBeneHue B Teoputo rpadoBy.

Ha u3yuenne yueOHoro kypca «BeposiTHOCTh 1 cTaTUCTHKa» oTBoauTcs 102 vaca: B 7
kiacce — 34 ygaca (1 gac B Hemento), B 8 kinacce — 34 yaca (1 gac B Hegeno), B 9 kinacce — 34
yaca (1 4ac B Hezenio).

COIAEPKAHUE OBYUEHUS

7 KIIACC

[IpencraBienre JaHHBIX B BUJE TaOJUIl, AUArpamm, rpauKoB. 3arnoJHEHHUE
Ta0JNHIl, YTEHHE M TOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYTOBbIX). UTeHHE rpauKoB peaibHBIX MpolieccoB. M3pneuenne nudopmaiuu us3
JarpamMM U TaOJIull, UCTIOIb30BaHUE U UHTEPIIpETalUsl TaHHBIX.

OnucartenbHas CTaTUCTHUKA: cpefHee apu(MeTHUecKoe, MeAHaHa, pa3Max,
HauOOJIbIIIeE M HAUMEHbBINEE 3HAUYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHUYUBOCTH.

CrnyyallHBIN SKCHEPUMEHT (OMBIT) M ClydaiiHoe coObiTHe. BeposTHOCTh H
yacToTa. PoJjib MaoOBEpOSITHBIX M MPAKTUYECKU JOCTOBEPHBIX COOBITHI B IPUPO/IC
U B oO1ecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cszHoctu rpada. llemu u nukinel. [lytu B
rpadax. O6xon rpada (disiepoB myth). IIpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1a4 ¢ moMoIibio rpados.

8 KUIACC

[IpencraBiieHre TaHHBIX B BUJE TAOJIHII, TUArpaMm, rpaduKoB.

MHOXeCTBO, DJJEMEHT MHOXECTBa, MOAMHOXeCTBO. Omnepauuu Haj
MHOKeCTBaMU: OOBEIMHEHHUE, IepecedcHue, aomnojiHeHue. CBoMcTBa omepaiui
HaJl MHOXECTBAMM: II€PEMECTUTEIbHOE, COYeTaTeIbHOE, pacHpeAeIuTeNbHOE,



BKItoueHus. Mcmonb3oBaHue TpaduyecKoro MpenCcTaBICHUs MHOXKECTB IS
ONMCAHMSI PEATBbHBIX MTPOLIECCOB U SIBJICHMI, IPU PELICHUH 3a/1a4.

W3mepenne paccerBaHMs JaHHBIX. JlUclepcusi U CTaHJAPTHOE OTKIOHEHHE
YHCIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DOnemMeHTapHble COOBITHS  cilydallHOro omnbiTa. CiydaliHble COOBITHS.
BepositHoctit  coObITui.  OmBITEI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTApPHBIMU
coObITusMU. CiyyaiiHblil BBIOOp. CBsI3b MEXIY MaJOBEPOSTHBIMU U MPAKTHYECKH
JIOCTOBEPHBIMHU COOBITUSIMU B IIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBoicTBa JE€peBbEB: E€IAMHCTBEHHOCTb IIYTH, CYLIECTBOBAHME
BUCSYEH BEpIIMHBI, CBA3b MEXIY YMCIOM BepIIMH M yucioMm pedep. [lpasumio
YMHOKEHHsI. Penienne 3a1ad ¢ noMoIbto rpagos.

[IpotuBomonoxueie coObiTusA. Juarpamma Ditnepa. OObenuHeHUE W
nepeceueHue coObiTui. HecoBmecTHpie  coObiTus. ®dopmyna  crnokeHus
BEpOSITHOCTEW. YCIOBHas BepoOATHOCTh. IIpaBuino ymHoxeHus. HesaBucrnmeble
coObiTus. IlpencraBnenue skcriepuMeHTa B BUJEe JAepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSTHOCTEH C TOMOIIBIO JI€peBa CIYYaWHOTO HKCIIEPUMEHTA,
auarpamm Oumiepa.

9 KIIACC

[IpencraBnenne JaHHBIX B BuAe TaOmUL, JAWarpamM, TIpaduKoB,
UHTEpIIpeTalys JaHHbIX. YTeHHE U MOCTpOoeHUe TabIul, Juarpamm, rpadukos 1o
peaabHBIM JITaHHBIM.

[TepecranoBku u ¢akropuan. CoyeTaHus U YUCIO coueTaHuil. TpeyroabHUK
[Tackains. Pemenue 3ai1a4 ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BepoATHOCTh. CiydailHbI BBIOOp TOYKM W3 (UTYpPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 1YI'M OKPYKHOCTH.

HcnbiTanne. Ycnex u Heymaya. Cepus UCHOBITAHHN 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymim. BeposTHOCTH cOOBITUH B CEpPUM HUCIBITAHUMA
bepnymnm.

CiyvaiiHasi BEJMYMHA W PaCHpEeeNIiCHUE BEPOSATHOCTEH. MaremaTthueckoe
oxumanue U gucnepcus. I[Ipumepsl  MaTeMarM4ecKoro  OXKHAAHUSA KAk
TEOPETUYECKOIO CPEIHEr0 3HA4YEHUs BEJIMYMHBL. MareMaTrndeckoe OXXUIAaHHUE U
JUCIIEPCHST  CIyYallHOW BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUM HCHBITAHUU
bepnyum».

[Tonsarre o 3akoHE OONBIIKMX YHCell. M3MepeHre BepOSTHOCTEH C IOMOIIBIO
4yacToT. Pojib 1 3HaueHue 3akoHa OOJIBIINX YUCEIT B IPUPOJIE U OOIIECTBE.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD U CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA



JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XAPAKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHUM B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii €ro
opaB, IMPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp I'paKAaHCKOTo oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KU3HM IS YCIEIMHOM MNpodecCHOHaIbHOM
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMaHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl ueaoBeuecKOn
JEATEIbHOCTH, TANoOB €€ pa3BUTUS M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOM KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, (popMHpoOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas



aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedICKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO )K€ MpaBa JIPYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHIECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) aganTanusi K M3MEHSIIOUIUMCS YCJIOBHSIM COLMAJIbHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEONMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHUE YUYUThCA Yy APYTHX JIOACH, MpUOOpeTaTb B COBMECTHOW ACATEIHHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATh
MPUHUMAEMbIE pEIICHUS U JEUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIBTATDBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBATH
OTpeNeNCHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npotuBopeursi B (akTax, MAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPHUH VIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;



pa30upaTh M0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKA3aTeIhCTBA
MaTeMaTH4ecKux (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajauyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEIICHUS, BbIOUpPATh HauOoJee MNOAXOASANMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKMM MHCTPYMEHT I1O3HAHUS,
(GopMyIupoBaTh BOMNPOCHl, (PUKCUPYIOLUIUE IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOe, (HOopMHpOBAThH
TUIOTE3Y, aprYMEHTHPOBAThH CBOIO MO3UIIMIO, MHEHHE;

IPOBOJUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy CO0O0ii;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
POBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

IPOrHO3UPOBAaTh BO3MOXKHOE pPa3BUTHE IMPOLIECCA, a TAKXKE BBIJIBUTATh
MPE/IMOJIOKEHNUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAlUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pELICHUS 3a4a4U;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HHPOPMALMU U WIUTFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW TrpaduKod U UX
KOMOMHAIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(MOpPMALMU MO KPUTEPHSIM, MNPEII0KEHHBIM
y4HUTENEM MU CHOPMYITHUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHHUKAaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE JeHCTBUA:

BOCIPUHUMATh U (POPMYJIUPOBATH CYXkIECHUS B COOTBETCTBUU C YCIOBHUSIMU
U LEJISIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHMUSI
B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS IO XOIy PELICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIyYEHHBIN pPE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI M0 CYIIECTBY OOCY>KIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh MJI€U, HAIlCJIEHHBIE HA MOMCK
pelIeHns, COIOCTaBIIATbL CBOU CYXIEHHS C CYXICHMSAMU JpYTux



YYaCTHUKOB JAMAaNiora, OOHApY>KHMBAaTh pa3iMyue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI popme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTaBIATh pE3yNbTATHI penieHus 3a/1auu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATEILHO BEIOUPATh (hOpMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

e IIOHMMATh U KCIIOIB30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboOTHI NPU PEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOM JEATEIBHOCTHU, IJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboThl, pacnpeAensTb BUIbl pPabOT, JOrOBapUBATHCA,
00CYyXJ1aTh MPOLECC U pe3yabTaT paboThl, 0000IATh MHEHHUSI HECKOJIbKHUX
JIIOJICH;

e YyYaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaTb CBOM JEWUCTBHS C JPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aJIFOPUTM pELIEHUsS 3aJaud (UM €ro
4acTh), BBIOMpPATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHThI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMaTUYECKOM 3a/1a4u;

e TMPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh ITPY PELIEHUN 3a7a4H,
BHOCUTH KOPPEKTHBBI B JAESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEJIU U
YCIIOBUSIM, OOBSCHATHh MPUYUHBI JTOCTHKEHUS WM HEJIOCTHKEHUS LEIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce OOy4arOUUUCS TMONYYUT CIICTYIONTHE
MPEIMETHBIC PE3yJIbTATHI:



Yurate wuHpOpMaMIO, MNPEACTABICHHYI0 B TaOmuIax, Ha [auMarpaMmax,
NPEICTaBIsATh JaHHbIE B BHUAE TaOJHI, CTPOUTH JUArpamMmbl (CTOJOMKOBBIE
(cTronbuatkie) ¥ KpyroBbI€) IO MacCUBaM 3HAYCHUH.

OnucelBaTh W HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpamMmax, rpapukax.

Hcrnonb3oBaTh sl ONMCAHUS JAHHBIX CTAaTHCTHYECKUE XapaKTEPUCTUKU:
cpenHee apuMeTHUECKOoe, MeAuaHa, HauOoyblliee W HaMMEHbIee 3HAYeHUS,
pa3max.

NMeTh mnpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
bu3MYeCKuX BEJIWYUH, aHTPOMOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKOU YCTOWYHUBOCTH.

K xoniy oOyueHuss B 8 kJiacce OOyYarolIMiicsi MOJMYYUT CIIECIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb U mnpeoOpa3oBbIBaTh MH(GOPMALMIO, IMPEICTABICHHYIO B BHJE
Ta0NHL, TuarpamMm, rpaukoB, NMPEACTABIATh JaHHbIE B BUAE TaOJIUL, AUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUUYECKUX IOKAa3aTeNIel: CPEeIHUX
3HAYCHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThl YMCIOBBIX 3HAYEHHUI M 4acTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUW B ONBITaX, 3Has BEPOATHOCTHU
AJIIEMEHTapHbIX COOBITHI, B TOM 4YHCIE B ONBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckue MOAENTU: JEPEBO CIY4alHOIO SKCIEPUMEHTA,
JarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTth MOHATUSMU: MHOMXECTBO, IOJMHOMXECTBO, BBINOIHITh
omepalyy HajJ MHOXECTBAaMHM: OObEIUHEHHE, NepeceyeHue, JOIOJIHEHUE,
NEPEYNCIISATD IEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBSA3EH MEXIy
HUMHU JUIsI ONTMCAHUS MPOLIECCOB U ABJICHUI, B TOM YHCIE MPU PELICHUU 3a/1a4 U3
JIPYTUX Y4eOHBIX MPEIMETOB U KYpCOB.

K xonmy oOyueHuss B 9 kJiacce OOYyYarOIIMICS TMOJIYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekath W mpeoOpa3oBbBaTh HWH(OpMaIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHUJAE TaOJIML, OUarpamMm, rpapukoB, MpPEICTaBIAThH
JIaHHBIC B BUC TaOJIMII, TUarpaMM, rpaduKoB.

Pemars 3amaum opraHu3oBaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX MPAaBUI U METO/IOB.



Hcnonb30BaTh ONMcaTENbHbIE XapaKTEPUCTUKH JUII MAacCHUBOB YHCIOBBIX
JTAHHBIX, B TOM YHCJIE CPEITHUE 3HAYECHMS U MEPBI pACCEUBAHUSI.

HaxonuTh 4acTOThl 3HAYEHUI M YacTOThI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUN U HAOIIOIEHUH.

HaxoauTs BEpOATHOCTH CIIly4alHBIX COOBITUM B M3YYEHHBIX OIBITaX, B TOM
YHClie B OMBITaX C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEpPHUSIX
WCIIBITAHUN JI0 IEPBOTO YCIIEXa, B CEPUAX UCIIBITAHUNM bepHyIun.

MMeTp npencraBlIeHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

HNmeTp mnpencraBieHHE O 3aKkOHE OOJBIIMX YHCEN KakK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIINX YKCEN B
pUpoJIe U 00IIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
N HaumenoBanun KoumnyecTBo 4yacoB JJIeKTPOHHbIE
" e pa3aesioB H (uudpoBbIe)
n/ Bcer Konrpoasnbl = IIpakTuyecku
TeM odpa3oBaTejbHbIE
n 0 e padoThI e padoThl
NMPOrpaMmblI pecypchl
I bubmuorexa [JOK
peAcTaBICHUE
7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX c
OnucarenbHast bubmnorexa [IOK
9 1 1 https://m.edsoo.ru/7f415fd
CTAaTUCTUKA c
Corvaaiiias bubmuorexa [JOK
i 6 1 https://m.edsoo.ru/7f415fd
U3MCHYMBOCTh c
bu6mmoreka [IOK
Bsenenue B
4 https://m.edsoo.ru/7f415fd
Teopuio rpados c
BepositHOoCTh M
qacToTd bubmuorexa [JOK
. 5 1 1 https://m.edsoo.ru/7f415fd
CIIy4aitHOTO c
COOBITHS =
O000menue, bubmuoreka [JOK
CUCTEMAaTH3aIH 3 https://m.edsoo.ru/7f415fd
sl 3HAHUM c
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 >

I[TPOT'PAMME
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8 KUIACC

N HaumenoBanu KoumnyecTBo 4yacoB DJIeKTPOHHbBIE
© e pa3meiioB H (uudpoBbie)
n/ Bcer Konrpoabsnbl = IIpakTuyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NpOrpamMmbl pecypcsbl
ToBToDEHME bu6nmoreka [IOK
P 4 https://m.edsoo.ru/7f417fb
Kypca 7 Kiiacca 5
OnucarenbHas
CTATHCTHKA bubnunorexa LIOK
) 4 https://m.edso00.ru/7f417fb
PacceuBanue 5
JAHHBIX N
bubnuoreka [{OK
MHoxecTBa 5 1 https://m.edsoo.ru/7f417fb
2
BepositHOCTB bubnuoreka [IOK
CIIy9aiiHOTO 6 1 https://m.edsoo.ru/7f417fb
COOBITHSA 2
BeeeHue B bubnunoreka LIOK
4 https://m.edsoo.ru/7f417fb
Teopuio rpadoB )
Corvaaitise bubnuoreka [IOK
- 8 https://m.edsoo.ru/7f417fb
cOOBITHS )
O06o001exHue, bubmuorexa [JOK
cucTeMaTu3aiu 3 1 https://m.edsoo.ru/7f417fb
g 3HAHUN 2
OBIIEE
KOJIMYECTBO
34 2 1
YACOBIIO
ITPOI'PAMME
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9 KUIACC

N HaumenoBann KosmuecTBo 4acoB JIeKTPOHHbIE
© e pa3ueiioB u (uudpoBbIe)
n/ Bcer Kourpoubnbl  IIpakTuyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThlI
NMPOrpamMMbl pecypchl
bu6mmoreka [IOK
IToBTOpenue
4 https://m.edsoo.ru/7f41a30
Kypca 8 kiacca 9
DIIEMEHTHI bubmuorexa [JOK
KOMOWHATOPHK 3 https://m.edsoo.ru/7f41a30
u 2
BepositHOCTB bubnuorexa [IOK
CIIy4aifHOTO 4 https://m.edsoo.ru/7f417fb
COOBITHS 2
. bu6mmoreka [IOK
Crnyuaiinas
8 https://m.edsoo.ru/7f41a30
BEJIMYMHA )
bubmuoreka [JOK
['eomeTpuyecka
4 https://m.edsoo.ru/7f41a30
s BEPOSTHOCTh )
bubmuorexa [JOK
HcnpiTanus
5 1 https://m.edsoo.ru/7f41a30
bepnymn 9
bu6mmoreka [IOK
0606 ,
OOHerHe 6 1 https://m.edsoo.ru/7f41a30
KOHTPOJIb 9
OBIIEE
KOJIMYECTBO
4 1 1
YACOBIIO 3

I[TPOTPAMME
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