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HOACHUTEJIBHAS 3AIIMCKA

B coBpemeHHOM 1IMGPOBOM MUPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOUYKHU 3PEHUS MPAKTUUYECKUX TPUIIOKEHHM, TaKk
U UX poJIM B 00pa30BaHUU, HEOOXOAMMOM KaxaoMy denoBeky. Bo3pacrtaeT umcio
npodeccuil, Mpu OBIAJACHUNA KOTOPHIMU TpeOyeTcs Xopolias 0a30Bas MOJTOTOBKa
B 00JacTM BEpPOSTHOCTH U CTaTHCTUKH, Takas I[IOJATOTOBKAa BaKHA IS
IPOJOJKEHUST 00pa30BaHMS U JIJISl YCTICIIHOM podecCuOHaTbHOM Kapbhephl.

Kaxxp1il 4ennoBek MOCTOSIHHO MMPUHUMAET PEIICHHS] HA OCHOBE UMEIOIIUXCS Y
HEro JIaHHBIX. A 1711 000CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUAX HEIOCTATKa
UIu U30bITKa UHPOPMAIMKA HEOOXOAUMO B TOM YHUCIIE XOPOIIO CPOPMHUPOBAHHOE
BEPOATHOCTHOE M CTAaTUCTUUECKOE MBIIIUICHHUE.

MMeHHO 1O03TOMY OCTpPO BCTajJla HEOOXOAMMOCTh C(OpMHpPOBATH Yy
oOyuaromuxcst (yHKIMOHAIBHYIO I'PaMOTHOCTh, BKJIIOUAIOILYIO B CE0sI B KAUECTBE
HEOTHEMJIEMON  COCTABIISIIOIIEH  yMEHHE  BOCHPUHUMATh M KPUTHUYECKH
aHAJIM3UPOBATh WH(GOPMAITUIO, TIPEACTABICHHYIO B Pa3IMUHbIX (opMax, MOHUMATh
BEPOSATHOCTHBIA XapaKTep MHOTHX pealbHBIX IMPOILECCOB W 3aBUCHUMOCTEH,
IPOU3BOAUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPHUHIMIIAMU cOOpa, aHaJIu3a U
MPE/CTaBICHUS JAHHBIX M3 Pa3NUYHBIX chep KU3HM OOIIecTBa U TOCYIapCcTBa
npuoOmaer oOydaronmxcss K OOIIEeCTBEHHbIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKH pa3BUBACT HABBIKM OpraHU3allMu mepedopa W TMOoAcYETa 4Yucia
BapHaHTOB, B TOM YMCJI€ B IPUKJIAJHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3maét MmaTremMaTu4eckuii GyHIaMEHT 11 (POPMUPOBAHUST KOMIICTSHITHI B
o0nactu MHPOPMATUKU U UU(DPOBBIX TeXHOJOruU. Ilpu M3ydeHUU CTaTHUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OO0YyYalOUIMXCsi O COBPEMEHHOM
KapTUHE MHpa M METOJax €ro HcciefoBaHus, (GOpMUPYETCS MOHHUMAaHHE POJIH
CTaTUCTUKH KaK UCTOYHMKA COLMAIBHO 3HAUMMOM MH(POPMAIIUHU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cooTBeTcTBMU C JAaHHBIMU HENSIMH B CTPYKType MPOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh U CTATUCTHKA» OCHOBHOTO OOIIET0 00pa30BaHUS BBIICIICHBI
CIEIyIOIINEe COoAepXKaTelbHO-MeToAnueckue nuHun: «lIpeacraBieHue JaHHBIX H
onucareiabHasi CTATUCTHKAY, «BeposTHOCTbY», « DJIeMeHThl KOMOMHATOPUKH,
«BBenenue B Teopuio rpadoBy.

Conepxxanne muaun «lIpencrapneHne JaHHBIX U ONMKCATENbHAS CTATHCTUKA
CIIY’KUT OCHOBOW it (pOPMUPOBAHWSA HABBIKOB pabOThl ¢ WHMOpMAIMEi: ot
YTeHUs W UHTepIperauud WHGOpMalMU, TPEACTaBICHHOW B Tabmuuax, Ha
auarpaMMmax W rpadukax, 10 cOopa, MNpeACTaBICHUS W aHaldu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHCTMUECKUX XapaKTEPUCTUK CPEJHUX U PaCCEUBaHUSI.
Pabotas ¢ nanHpIME, 00yYaromIMecs y4aTcsi CYUTHIBATh U HHTEPIPETUPOBATH



JaHHBIE, BBIABUTAaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEUIINE TUIIOTE3HI,
pPasMBIIUIATh HaJ (aKTOpaMH, BBI3BIBAIOIIMMU HM3MEHUHMBOCTh, U OIICHHBATh HX
BJIMSIHUE HA PaCCMaTPHUBAEMBbIE BEJIMYMHBI U ITPOLIECCHI.

NHTYyUTHUBHOE TMpPEACTABJICHUE O CIy4yalHON W3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMHA CTAaHOBUTCA MOTUBHUPYIOIIEH OCHOBOW JUIA
U3YYEHHUS TEOPUHM BEpOSTHOCTEH. boisbllioe 3HaueHHEe HWMEIOT MPaKTUYECKUe
3aJlaHusl, B YACTHOCTH OIIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMHU MOJIEIISIMHU.

[loHsiTHE BEPOSATHOCTH BBOAUTCS KaKk Mepa MpaBIONOJ00Ms CIIy4ailHOro
coOpiTusa. Ilpm wm3yyeHuMm yueOHOro Kypca OOydarolmuecs 3HAKOMSTCS C
OpPOCTEHIIMMUA ~ METOJAAMH  BBIYMCIICHHS  BEPOATHOCTEH B CIydalHbIX
DKCIIEPUMEHTaX C PaBHOBO3MOHBIMH AJIEMEHTAPHBIMU UCXOJaMH,
BEPOSATHOCTHBIMHU 3aKOHAaMH, MO3BOJIIOIIMMHU CTaBUTh U PELIaTh 0OJIEe CIIOKHBIE
3agaud. B y4eOHBIM Kypc BXOISIT HadalbHbIE MPEJICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYyYarOLIUXCS C
MHO>KECTBAMU U OCHOBHBIMHU OIl€palUsIMUA HaJ MHOXXECTBAMH, PACCMaTPUBAIOTCS
MpUMEpPBl MPUMEHEHUS [JIsl PElIeHUs 3a/lad, a TaKKe MCIOJIb30BaHUS B JIPYrUX
MaTeMaTUYECKUX Kypcax U yUeOHBIX NMpeaMeTax.

B 7-9 xknaccax u3ydaercs yueOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBbI  BXOIAT pasgensl: «lIpencraBieHne JaHHBIX W ONMCATENIbHAS
CTaTUCTUKa», «BeposATHOCTB», «JIEeMEHTbl KOMOMHATOpUKH», «BBeneHnue B
Teoputo rpadoBy.

Ha usydenue yuebHOro Kypca «BeposiTHOCTh U CTaTUCTUKa» oTBoauTCs 102
yaca: B 7 kiacce — 34 ygaca (1 yac B Henmenmo), B 8 kiacce — 34 yaca (1 yac B
Hegento), B 9 knacce — 34 yaca (1 yac B Hezeno).



COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBienue NaHHBIX B BUJE TaOJUIl, JUarpaMm, rpaukoB. 3anoJIHEHUE
Ta0JIUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATBHIX) M
KpyroBbixX). UTeHne rpamkoB peaibHbIX IpolieccoB. M3BiaedueHne nHpopManuu us3
JUarpaMM U TaOJIMILL, UCIIOIb30BaHNUE U UHTEPIPETALNS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpeAHee apudmMeThyeckoe, MenuaHa, pa3Max,
HaumOoJbIIIeE M HaWMEHbIIEe 3HA4YeHHs HAOOpa YHUCIIOBBIX JaHHBIX. [Ipumeps
CIIy4allHOM U3MEHYUBOCTH.

CrydailHbIil SKCIIEpUMEHT (OMBIT) M ciiydaliHoe coObiTue. BeposaTHocTh U
yacToTa. Pojib MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITHI B MPUPOJIE
1 B oO1ecTBe. MoHeTa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pebpo. Crenensp BepmuHbl. Uucio pédbep u cymmapHas
creneHb BepmuH. IlpencraBnenue o cBsazHoctu rpada. llenu u nukiel. Iyt B
rpadax. OO0xox rpada (sinepoB myth). IlpencraBieHue 00 OPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ nomMoipto rpagos.

8 KUIACC

[IpencraBieHue JaHHBIX B BUJIE TaOJIUL, TUAarpaMM, rpa(uKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omepauuu Haj
MHOXECTBaMU: O0BbEIMHEHHE, MepeceueHue, aononHeHue. CBoHcTBa omnepanui
HaJ, MHOXXECTBaMH: II€PEMECTUTENIBHOE, COYETATEIBHOE, PACIPEAEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue rpaduyeckoro MpeAcTaBICHUS] MHOXKECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U SIBJICHUI, IIPU PELICHNUHN 3a/1a4.

N3mepenne paccerBaHus AaHHBIX. JlMcrnepcus U CTaHIAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DlieMEeHTapHble COOBITHUSA cly4aiiHoro ombita. Ciy4ailHble COOBITHS.
BepositHocT  coObITuii.  ONBITBI € PAaBHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU
coOpiTusaAMU. CyyaitHbiii BbIOOp. CBSI3b MEXy MaJOBEPOSITHBIMU M MPAKTUYECKU
JIOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIC, OOIIIECTBE U HAYKE.

HepeBo. CBoilcTBa [€pEBHEB: E€IUHCTBEHHOCTh IYTH, CYILIECTBOBAHUE
BUCAYEH BEpIIMHBI, CBSA3b MEXIY UYHUCIOM BEPIIMH W uucioMm péodep. [lpaBuio
yMHOXeHHUs. Perienue 3a1ayd ¢ moMoIisto rpados.

[IpotuBomnonoxueie coObiTua. Juarpamma Oiinepa. OObeAMHEHUE W
nepeceueHne coObiTuil. HecoBmectHbie  coObiTus. @opMyna  CIOXKEHUsS
BEPOATHOCTEW. YCIOBHAsA BEPOATHOCTb. lIpaBumio ymuoxkenusa. HesaBucumbie
coObITus. [IpencraBnenue skcriepuMenTa B Bujie AepeBa. Pemienue 3ai1a4 Ha



HAXOXKJEHHUE BEPOSITHOCTEH C MOMOIIBIO JCpeBa CIy4aiHOTO AKCIIEPUMEHTA,
nuarpamm Jitepa.
9 KJIACC

[IpeacraBinenre MaHHBIX B BHJAE TaOdMI], Jauarpam™m, Tpaduxos,
UHTEpIpeTalrs JaHHBIX. UTeHre U MOCTpOoeHUe TaOJull, JuarpaMm, rpadukoB 1o
peanbHBIM JAHHBIM.

[lepectanoBku u (axkropuan. CouyeTaHus U YUCIO COUeTaHUM. TpeyroibHUK
[Tackains. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BepoATHOCTh. CiydailHbIA BBIOOp TOYKH M3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Hcnertanne. Yenex n Heynaya. CepHsl HCIBITAaHUM 10 IIEPBOTO  yCIIeXa.
Cepuss wucnbiTanuii bepHymiu. BeposiTHocTH COOBITHII B cepud HCIBITAHUN
bepnymmn.

CiydaiiHasg BEJIMYMHA W PaCIpeleseHUue BEpOSATHOCTEW. MaremaTudeckoe
oXkujaHue M gucnepcus. I[lpuMepsl MaTEMaTUYECKOrO  OXUIAHUS KAk
TEOPETUYECKOIO0 CPENHET0 3HAYCHMS BEJIMYMHBI. MaTeMaTHyecKoe OKHJaHuE M
JUCHEPCHUST CIYyYalHOM BEJIMYMHBl «UYUCIO YCIIEXOB B CEPUM HCIBITAHUM
beprymmy.

[Tonsarue o 3akoHe OONBIIMX uyKcen. M3MepeHue BEpOSATHOCTEW C MOMOIIBIO
yacToT. Posib 1 3HaueHue 3akoHa OOJIBLINX YHCE B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «BEPOJATHOCTD H CTATUCTHUKA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS MPOTPaMMbl Y4eOHOro Kypca
«BeposATHOCTD M CTATUCTUKA» XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K MNPOLIJIOMY M  HACTOSIIEMY POCCHICKON
MAaTEMaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K JOCTHIKEHUSM  POCCHHUCKHUX
MAaTEMaTUKOB M POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HAyKaX U MPUKIAJAHBIX cPepax;

2) rpaIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U PEATU3alH €ro
1paB, INPEACTABICHHUEM O MAaTEMAaTHYECKMX OCHOBaX (YHKUHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHHUN, IPOLELYp T'PaXAaHCKOro oOiiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHbBIX
C IPaKTUYECKHUM INPUMEHEHUEM JOCTHKEHHUH HAyKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B J€ATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCTIMTAHME:

YCTAaHOBKOM HAa aKTHMBHOE YYacTHE B PEUICHUM IPAKTHYECKUX 3a]a4
MaTeMaTUYECKOW HANpPaBJIECHHOCTH, OCO3HAHMEM BAKHOCTH MaTEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU JUIsl YCIEIIHOM mnpodecCuOHaIbHOM
JESTeIbHOCTY M Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAUBUAYATbHON TPACKTOPUH OOPAa30BaHMsI U )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K OMOIIMOHAJIBHOMY H  3ICTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHUH, PaCCYKIEHUH, YMEHUIO BHUACTH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT'0 MIO3HAHMSA:

OpUEHTalUMEl B JIEATEIIbBHOCTH HA COBPEMEHHYKO CHUCTEMY Hay4YHBIX
IPeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOlecTBa, MOHMMAHMEM MAaTeMaTHYeCKOW HayKh Kak c@epbl ueloBEeYECKON
NEeSATEIBbHOCTH, TANOB €€ Pa3BUTHUA U 3HAYMMOCTU JUIsl pPa3BUTHUS LMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW U MAaTEMaTUYECKON KyJIbTYpPOil KaK CPEACTBOM
MO3HAHHUS MHpA, OBJIAJCHHEM MPOCTEHIIMMHU HABBIKAMH HCCIIEA0BATENbCKOM
NEATENBHOCTH;



6) ¢usuueckoe BocnuTaHue, (POpMUPOBAHHME KYJLTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIaronoJyYns:

TOTOBHOCTBIO MPUMEHATh MAaTE€MaTUYECKHE 3HaHUS B HMHTEPECax CBOETO
3I0pOBbS, BEACHUSA  370poBoro  oOpa3a JKM3HM  (370pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH U OTAbIXa, peryispHas Qunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa JIPyroro 4eJ0BeKa;

7) IKOJIOTHYECKO€E BOCIIUTAHUE:

OpUEHTAlMEN HAa MPUMEHEHNE MATEMAaTUYECKUX 3HAHWM I PELICHUs 3a]1a4y
B 00JIACTU COXPAHHOCTH OKpYXKAIOMIeH cpe/bl, IUIAHWPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOXXHBIX MOCIEICTBUN JUIsl OKpYXKaloled Cpelbl, OCO3HAHHEM
rJ1I00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEl UX PELIEHUS;

8) amanTanusi K U3BMEHSIOIMMCS YCJIOBHSAM CONMAJIBLHOW M NMPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JECHCTBUSAM B YCIIOBHUSX HEOIPEACIEHHOCTH, NOBBIIIECHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO JEATEIBHOCTh, B TOM UYHUCIE
YMEHUE YUUTHCS Yy APYIHX JIOJIeH, TPHOOpEeTaTh B COBMECTHOM N€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OIbITA IPYTUX;

HEOOXOAMMOCThIO B  (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
(bopMyIMpOBaTHh UAECH, TOHITHS, TUIOTE3bI 00 0OBEKTAX U ABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMITETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEelIeHUus M JeHUCTBUS, (HOPMYIUPOBaTh U OLICHUBATH PHUCKU U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE AeiiCTBHS

ba3oBble jjornyeckue 1eicTBUA:

¢ BBUBISITh U XapaKTEPU30BaTh CYILIECTBEHHBIC NMPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATHUN, OTHOIICHUH MEXIY TMOHATUSAMHU, (HOPMYIUPOBAThH
ONpENEeNeHUs]  NOHATUH, YCTAaHABIMBATh  CYIIECTBEHHBIA  IPU3HAK
KJaccu(uKauu, OCHOBaHUA JUIsi OOOOIIEHUS M CpPAaBHEHUS, KpPUTEPUU
IPOBOJUMOTO aHAIN3a;

¢ BOCIpUHUMATh, (OPMYJIHUPOBaTH U  MPEOOPa30BBIBATH  CYKICHUS:
YTBEpAUTENbHbIE W OTpHUIATEIbHbIC, €IWHUYHBIE, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBISITh ~ MAaTeMaTUYeCKWE  3aKOHOMEPHOCTH,  B3aWMOCBS3H |
mpoTuBopednss B (akTax, IJaHHBIX, HAOMIONCHHUSIX U YTBEPKICHUSIX,
npeaiaraTh KpUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOPEUHH;
JieNlaTh BBIBOJBI C HCIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUYCCKUX YTBEPKACHHUHN (TIPSIMBIE W OT
POTUBHOTO), TPOBOJHUTH CAMOCTOSITEIBHO HECIIOKHBIE JI0Ka3aTeIhCTBa
MaTreMaTU4ecKnXx (aKTOB, BBICTpaWBaTh AaApPTyMEHTAIMIO, MPUBOAUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO peIIeHUsT y4eOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peElLICHUs, BHIOMpATh HauboJee TMOAXOANMNH C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBLle ucciaenoBateJbCKue 1eHCTBHUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HUCCIIENOBATEIBCKUN HHCTPYMEHT IMO3HAHUSA,
dbopMynrpoBaTh BONPOCH], (UKCUPYIOIIUE MPOTHUBOPEUYHE, MPOOIIeMy,
CaMOCTOSATENIbHO yCTaHABIMBATH HCKOMOE W JaHHOE, (OPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHy HECJIOKHBIN
HKCIIEPUMEHT, HEOOIIBIIIOE MCCIEAOBAHNE 1T0 YCTAHOBIECHUIO 0COOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOMH;
CaMOCTOSTENbHO (POPMYJIUPOBaTH 000OIIEHNUS U BBIBOJABI MO PE3yJibTaTaMm
NpOBEAEHHOTO HAOMIOCHUS, HWCCIEIOBaHMs, OIICHWBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUIA;

MIPOTHO3WPOBATh BO3MOXXHOE PAa3BUTHE IIPOIEcCca, a TaKKe BBIJIBUTATH
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTH WH(MOpMAIMU, TaHHBIX,
HEOOXOUMBIX JIJISl pEUICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBaTh, CHUCTEMATU3MPOBATh M HMHTEPIPETUPOBATH
MHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM MPEICTABIICHHUS,

BBIOMpATh (OpMy TIpencTaBieHus WHGOPMAIMM U WUTIOCTPUPOBATh
pemiaemMble 3aJayd  CXe€MaMu, JAMarpaMmMaMy, HMHOW Tpadukod u HX
KOMOHHAITUSMU;

OILICHMBATh HAA&KHOCTh HHPOPMAIMM IO KPUTEPUAM, MPEII0KEHHBIM
yUUTENEeM W CPOPMYITHPOBAHHBIM CAMOCTOSTEIHHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC NCHCTBHSA:

BOCIPUHUMATH U (OPMYIIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eJIAMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NHCBMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHUS IO XOJY pELICHHUS
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTaT;

B X0J€ 00CYK/I€HUs 3aJ]aBaTh BOIIPOCHI 110 CYLIECTBY O0CYKIAEMOU TEMBI,
npo0JIeMBbl, pelIaeMoil 3ajaul, BHICKA3bIBaTh UJEH, HAlLICJICHHBIE HAa TIOUCK
pEelIeHMs, COINOCTAaBIATh CBOM CYKIEHHUS C CYXACHUSIMU APYIHX
YYaCTHUKOB JHaliora, OOHApyXHBaTh pa3liM4yMe U CXOJICTBO IO3UIUH, B
KOPPEKTHOI (opme GopMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS,
IPEICTABIATD pe3ysabTaThl  pPELICHMUS 3aJa4H, AKCIIEPUMEHTA,
UCCIIEZIOBAHUS, IPOEKTA, CAMOCTOSITENIbHO BbIOMpATh (hOPMAT BBICTYIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH;

MMOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUIyaIbHON
paboTHI NPU pelIeHUN YUeOHBIX MaTeMaTHYECKHUX 3a/1aY;

MIPUHUMAThH LIE€Jb COBMECTHOM AEATENbHOCTH, IUIAHUPOBATh OPraHU3ALIMIO
COBMECTHOM palOThl, pacnpeaensiTb BHUIbI paboOT, IOroBapuUBaThCA,
oOCyXIaTh IPOLECC U pe3yabTaT paboThl, 0000LUIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNIOBbIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BBINOIHATH CBOIO YaCTh PabOThI
U KOOPIMHHMPOBAaTbH CBOM JEUCTBUS C JPYTMMH YJE€HAMU KOMAaHJBbl,
OLICHHMBATh KAaueCTBO CBOETO BKJIa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(hOpMyYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC YHMBEpPCAJIbHbIC Y4eOHbIC ACCTBUA

Camoopranu3amnus:

CaMOCTOSATEIILHO COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a1adyl (WA €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUS C Yy4ETOM HMMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBAThH
BapUaHThI pelIeHUH ¢ y4ETOM HOBOM MH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAIBLHBIN MHTEJIEKT:

BJIQ/IETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3yibTara
pelIeHns MaTEMAaTUIECKOM 3a1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUN 3a7a4H,
BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IOCTABICHHON LEIN U
YCIIOBUSAM, OOBSCHATH MPUYUHBI JOCTUKEHUS WU HEJOCTHXKEHMS IIEJH,
HAXOJHUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyueHus B 7 KJjacce OOy4yalolmUNCs TOJYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yurare wuHOpMaIMio, TPEACTABICHHYIO B TaOJMIaX, HAa JguUarpaMMax,
MPEACTABIATh JaHHBIC B BHJE TaOJUIl, CTPOUTHh JHATPAMMBI (CTOJOMKOBBIC
(cTosi0yaThie) M KPYroBhI€) 10 MacCHBaM 3HAYCHUH.

OnucelBaTh W UHTEPOPETUPOBATh  PEANbHBIE  YHCIOBBIE  JaHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpaukax.

Hcnonb30BaTh 11 OMMCAaHUS JAHHBIX CTAaTUCTUYECKUE XAPAKTEPUCTUKHU:
cpennee apudMeTHUYECKOE, MeAWaHa, HauOOJIbIlIee W HAWMMEHbBINee 3HAYCHUS,
pa3mMax.

NMeTs mpencraBieHUE O CIy4YalHOW HW3MEHYMBOCTH Ha MpUMEpax IIEH,
(bu3HUeCKUX BEIWYUH, AaHTPONOMETPUUYECKUX IaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

K xoHiy oOydenuss B 8 kiacce 0OydarOUuMics TOJYYUT CIETYIOLINE
MPEIMETHBIE PE3YJIbTATHI:

W3BnekaTe U TpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEICTABICHHYIO B BHUJE
Tabyull, [UarpamMm, rpadUuKoB, MPEJICTABISATh JIAHHBIE B BUE TaOIUI, AUarpaMm,
rpaduKoB.

OnuchlBaTh JTaHHBIE C MOMOULIBIO CTAaTHCTUYECKUX IMOKA3aTeNel: CpelHUX
3HAUYCHUN U MEp paccenBaHus (pa3mMax, TUCIIEPCHS U CTaHAAPTHOE OTKIIOHEHHUE).

HaxonuTh 4acTOTHl YMCIIOBBIX 3HAYEHUW W YACTOTHI COOBITUM, B TOM YHUCIIE
0 pe3yJibTaTaM U3MEPEHUN U HaOJII0ICHHIA.

HaxonuTh BEpOSITHOCTU CIIy4allHBIX COOBITUW B OMBITaxX, 3Has BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJI€ B OINBITaX C PABHOBO3MOXXHBIMU
AJIEMEHTaPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIY4alHOTO AKCIIEPUMEHTA,
qyarpamMMbl DWiiepa, YuCciaoBas mpsmas.

OnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOJIMHOKECTBO,  BBINOJIHATh
omepanud HaJl MHOXECTBaMU: OOBEAMHEHHE, TepeceueHne, JOMOTHEHHE,
MEPEUYUCTATH SJIEMEHTBl MHOKECTB, IPUMEHSATh CBOMCTBA MHOKECTB.

Hcnonp3oBaTh Tpaduueckoe MpeACTaBICHHE MHOXKECTB U CBSI3€d MEXKIY
HUMM JJI1 ONKUCAHUS MPOIECCOB U ABJICHUM, B TOM YHUCJIE NIPU PEIICHUM 33]1a4 U3
JIPYTUX y4eOHBIX IPEAMETOB U KYPCOB.

K kxoHmy oOyuenuss B 9 kJjacce OOyyaroluiicsi MOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

W3Bnekate © mpeoOpa3oBbIBaTh HMHPOPMAILUIO, TPEJACTABICHHYIO B
Pa3TUYHBIX MCTOYHUKAX B BUAC TaONWI], AUarpaMm, TpaduKoB, MPEACTABIATH
JaHHBIC B BUE TaOIUII, TUarpamMm, rpad)uKoB.



Pemate 3amauud OpraHu3oBaHHBIM [EepeOOPOM BAPUAHTOB, a TaKKE C
MCIOJIb30BaHNEM KOMOMHATOPHBIX MPAaBUI U METO/IOB.

Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKH [JII MACCHUBOB YHCIIOBBIX
JNAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHUI M YacCTOTHI COOBITUS, B TOM YHCJE IMOJb3YSACh
pe3yJbTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUM.

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHIA B M3YYEHHBIX ONBITAX, B TOM
YHUCJI€ B OMNbBITaX C PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMU COOBITUAMH, B CEPUSIX
UCIIBITAHUM JT0 IEPBOTO yCIIEXa, B CEPUSAX UCIBITaHUN bepHyIu.

NMeTh mnpeAcTaBiICHHE O CIy4YalHOW BEIMYMHE W O pPacHpeicicHUun
BEPOSTHOCTEM.

NmMeTs mpencTaBieHUE O 3aKOHE OOJBIIUX 4YHCEN KaK O TPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YHCET B
pUPOJIC U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KonuyectBo yacos
No HaumenoBanu JIEKTPOHHbIe CHnucox MTOroBbIX Crnoco0 oeHKH
n/ ¢ PAIACIOB I Bcer Kontpoabusl | IlpakTudecku (mpposnic) IIAHMPYEMBIX UTOI0BBIX
TeM o0pa3zoBaTe/ibHbIE Pe3yJILTATOB ¢
" NporpamMmMsbl 0 ¢ padorer ¢ padorer pecypchbl yKa3aHHeM 3TanoB TARUpySHbIX
pe3yJ1bTaToB
ux (popMupOBaHUA
Yurars -yCTHBIE
uHbOpMaILIHIO, OIIPOCHI;
IIPEJICTABICHHYI0O B | -
Taluuiax, Ha CaMOCTOATECIbHA
Avarpammax, g paboTa
IIPECTABIIATD
[IpencraBnenue bubmorexa HOK ,[[EHiLIe B BHIE
7 2 https://m.edsoo.ru/7f415f
JAHHBIX & Tabnuil, CTPOUTH
JMarpaMMsl
(cTonmOuKoBBIE
(cronmbuaTbIe) "
KpPYTOBBIE) 1o
MaccUBaM 3HAYEHUH.
OmnuceiBaTh U -YCTHBIE
MHTEPIPETUPOBATH OTIPOCHI;
OnwucarenpHas Bubmmorexa [IOK EZEJ:{I:IGHG TR
8 1 https://m.edsoo.ru/7f415f ’ CaMOCTOATE/IbHA
CTaTUCTHUKA dc TMPEIICTABICHHBIE B | g paGoTa
— TaOIHUIAX, Ha
JuarpaMmax,
rpadukax.



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

Nmers -yCTHBIE
Mpe/ICTaBICHHE 0 | OMmpOCHI;
CIIy4alHOM1 -
W3MEHYHNBOCTH Ha | caMocCTOSTeIbHA
npuMepax UeH, | g paboTa
Conysaiisias bubnuorexa LIOK (puzryecknx
AMHIHEOCTE https://m.edsoo.ru/7f415f | BeJIM4MH,
dc AHTPOIIOMETPUYECKHU
X JIaHHBIX, WMEThb
MIPE/ICTaBIICHHE 0
CTaTUCTUYECKON
YCTOMYUBOCTH.
Nmers -yCTHBIE
Mpe/ICTaBICHHE 0 | OMmpOCHI;
CIIy4alHOMI -
N3MCHYNBOCTHU Ha caMOCTOSTEIbHA
npuMepax UEH, g paGoTa
BrecHue B bubnmoreka [JOK bu3nuecKux
Teopitio rpachos https://m.edsoo.ru/7f415f | Benu4uH,
dc AHTPONIOMETPUYECKH
X JaHHBIX, HWMETh
Mpe/ICTaBICHHE 0
CTAaTUCTHYECKON
YCTOMYMBOCTH.
BepositHOCTD Bu6moreka [IOK et -YCTHBIC
4acToTa https://m.edsoo.ru/7f415f | mpencTaBiIeHUE 0 | ompochl;
CIIy4alHOTO dc CIIy4aiiHOM -



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

CcOOBITUSI

HU3MCHYUBOCTHU Ha

npuMepax LIEH,
(bu3HUecKux
BEJIMYHUH,
AHTPOIIOMETPUYECKHU
X JIaHHBIX, HMETh
IIpE/ICTaBICHHE 0
CTaTUCTUYECKOMN
YCTOMYUBOCTH.

CaMOCTOSITENbHA
s pabora

O0o00611eHHE, bubnuoreka [JOK
crcTeMaTH3aIu 5 https://m.edso0.ru/7f415f
s1 SHAaHUU dc

OBIIEE

KOJIMYECTBO 34

YACOB IIO

[TPOI'PAMME



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

8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB U TeEM nuppoBbIe
Ne n/m pasi Konrtpoasubie | IIpakrnuyeckue (uubp )
NMPOrpaMMbl Bceero oOpa3zoBarTe/ibHbIE
padoThI padoThI
pecypcsl
bubnnorexa IIOK
1 I1 7 4
OBTOpEHHE Kypea [ futacea https://m.edso0.ru/7f417fb2
5 OmnucarenbHas ctaTucTuka. PaccenBanue 4 bu6nuorexa [JOK
JIAaHHBIX https://m.edsoo.ru/7f417fb2
bubnnorexa [IOK
3 M 4
HozecTsa https://m.edso0.ru/7f417fb2
. bubmuorexa [IOK
4 B o 6 1
CPOSTHOCTD CIYHARHOTO COOBITHA https://m.edso0.ru/7f417fh2
bu6nunorexa [JOK
5 B 4
BE/ICHHE B TEOPHIO IPado https://m.edso0.ru/7f417fb2
. bubmuoreka [IOK
6 Catysaiinsie COObITHS 8 https://m.edso0.ru/7f417fb2
bubmmoteka [IOK
7 06006 , % 4 2
ODIICHIE, CHETEMATHIALILT SHATHH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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

KoiauuecTBo 4acos DJIEKTPOHHbBIE
HaumeHoBaHUeE pa3aesioB U TEM uudposbie
Ne n/m pasi Konrtpoasubie | IIpakrnuyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubnnorexa IIOK
1 I1 4
oBTOpenHe Kypea 8 iacea https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKHU 4 1 bubmorexa [OK
https://m.edsoo.ru/7f41a302
3 I'eomerpuyeckas BEpOSITHOCTD 4 buGnnorexa [IOK
p p https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
4 u b 6 1
CTPITARHA bEPHYIITH https://m.edsoo.ru/7f41a302
N bubmorexa [IOK
5 C 6
TyHauHad BeIHHA https://m.edsoo.ru/7f41a302
bubmmoteka [IOK
6 00600 10 1
ODIHCHIE, KOHTPOITH https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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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