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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM LH(POBOM MUPE BEPOATHOCTh U CTATUCTUKA IPUOOPETAIOT BCE
0O0JIBIIIYI0 3HAYUMOCTb, KaK C TOUYKHU 3PEHUS MPAKTUUYECKHUX MPUIOKEHUH, TaK U UX
poiu B 00pa3oBaHMHM, HEOOXOIMMOM KaXJOMY ueJoBeKy. Bospacraer uwmcio
npodeccuil, Npu OBIAJEHUU KOTOPBIMU TpeOyeTcs Xopoias 0a3oBas MOATOTOBKA B
00JacTh BEPOATHOCTH U CTAaTUCTHUKH, Takas MOJATOTOBKA Ba)KHA JJISl MPOJOJIKEHUS
oOpa3oBaHUsI U VIS YCIICTTHOM MPo(dheCCHOHATBLHON Kaphephl.

Kaxx1ip1il yenoBeK MOCTOSHHO NMPUHUMAET PELICHHUS] Ha OCHOBE MUMEIOLIUXCS Y
HEro JaHHbIX. A 111 00OCHOBAaHHOIO MPUHATHS PELIEHUS B YCIOBHUSAX HEIOCTaTKa
UM u30bITKa MHPOpPMAIIMU HEOOXOAUMO B TOM YHCJE XOPOILIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIUICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajJla HEOOXOAUMOCTh  CHOPMHpPOBATH Y
oOyuaromuxcsi pyHKIIMOHAIbHYIO IPaMOTHOCTb, BKJIIOYAIOUIYI0 B ce0s B KauecTBe
HEOTHEMJIEMOM  COCTABJISIOIEH  yMEHUE  BOCHPUHMMATh W KPUTHYECKU
aHAJIM3UPOBATh MH(POPMAIMIO, TPEICTABICHHYIO0 B Pa3iMyYHbIX (HOpMax, MOHUMATh
BEPOSITHOCTHBI  XapakT€p MHOIMX pEAJIBHBIX DPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTENIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMH INpHUHIMIAMM cOOpa, aHaiu3a U
NpEICTaBICHNUs] JTaHHBIX W3 pa3IUYHbIX cep KU3HU oOlIecTBa M TrocylapcTBa
npuoOm@aerT oO0ydalluxcss K OOIIECTBEHHBIM HHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKU pPa3BUBAET HABBIKM OpraHU3aluy rnepedopa M MoAcYETa 4YHCIiIa
BAPUAHTOB, B TOM YHCJI€ B NMPUKJIAJHBIX 33JladyaX. 3HAKOMCTBO C OCHOBaMHU TE€OPHH
rpadoB co3MaET MaTeMaTH4YEeCKUi (QpyHIaMeHT AJid (POPMUPOBAHUS KOMIIETCHLIMHA B
obnactu uHpopMaTUKU U UU(PPOBBIX TexHoJorui. [IpM M3ydeHUU CTATUCTUKUA U
BEPOSITHOCTH 000TaIIal0TCsl MPEACTaBIECHUsI O0OYYAIOIINXCS O COBPEMEHHON KapTHHE
MHUpa U METO/IaX €ro UccleoBaHusl, POPMHUPYETCsI IOHUMAHUE POJIM CTATUCTHKH Kak
HMCTOYHUKA COLMAJBbHO 3HAYMMOM WHGOpMAllMM U  3aKJIAJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOI'O MBIIIUICHHUS.

B cooTBeTcTBUM ¢ JaHHBIMU LIETSIMU B CTPYKTYpE NMPOrpaMMbl y4eOHOTO Kypca
«BeposiTHOCT M CTAaTUCTHKa» OCHOBHOTO OOHIEr0 0Opa30BaHMs BbIACIICHBI
CIIeIyIOIME COAEpKaTeIpHO-MeToanYeckne JuHuM: «lIpencraBieHne MaHHBIX WU
omnucareibHasl CTaTHCTHUKA», «BepoATHOCTH», «OJIEMEHTbl KOMOUHATOPHUKNY,
«BBenenue B Teoputo rpadony.

Conepxxanue nuaun «lIpencraBieHue JaHHBIX M OMHUCATENbHAS] CTATUCTUKA»
CITY’KUT OCHOBOM 7151 (HOPMUPOBAHMS HABBIKOB pabOThI ¢ MH(GOPMAIIUEH: OT YTSHUSI U
MHTEpOpeTalul HHPOpMALMU, MPEACTABICHHOW B TaliuIlaX, Ha auarpaMmax u
rpadukax, A0 cOopa, NpPEICTaBICHHUS M aHalW3a JaHHBIX C HCIIOJIb30BAHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ maHHbIMH,
oOydaroluecsi ydarcs CUMThIBaTh W HHTEPIPETUPOBATH JIaHHBIC, BBIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEHIINE TUIOTE3bl, Pa3MbIIUIATh Hal
dakTopaMy, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, M OILICHHBATh UX BIUSHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IPOLECCHI.



NHTYynTHBHOE NpPEACTaBICHHUE O CIy4aHOM HM3MEHYMBOCTH, HCCIIEIOBaHUE
3aKOHOMEPHOCTEN U TEHJICHIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM JIsl U3YUYEHHUS
TEOPUU BEPOSTHOCTEN. bOJpIIOE 3HAYEHHE HWMEIOT NPAKTHUUYECKHWE 3aJaHusl, B
YaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMUA MOJIEIISIMH.

[loHsiTue BEpPOSTHOCTH BBOJAMUTCS KakK Mepa MpaBaoNoao0usl CIy4ailHOTO
coObitusi. I[lpym wum3ydeHum y4yeOHOro Kypca oOOydaromipecss 3HAKOMSTCS C
IPOCTENIIIMMU METOJIAMHU BBIYMCIIEHUSI BEPOSITHOCTEN B CIyYallHBIX 3KCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMU 3JEMEHTAapPHBIMH HCXOJIaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh OoJiee CIOXKHbIE 3aaun. B yueOHbIN Kypc BXOIAT
HayaJlbHbIE MPEJCTABICHUS O CIy4YallHbIX BEJIMYMHAX M WX  YHUCIOBBIX
XapaKTEePUCTHKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYYalOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU ONEpPALMSIMH HaJ MHOXECTBAMHU, PACCMaTPUBAIOTCA
MpUMEPHl NPUMEHEHUS JIsl PEUICHUs 3a/lad, a TaKXKE HCIOJIb30BaHUS B APYrUX
MaTeMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

[IporpamMma wucnonb3yercs Takke i oOydeHuss ydamuxces ¢ OB3,
MHTETPUPOBAHHBIX B 001Ie00pa3oBareiabHble Kiacchl. OCHOBHBIMH LEISIMU IPH
OOy4YeHHHM HDTHX YyYalllUXCsl SBIAIOTCS: (OPMHUPOBAHHUE TMPAKTHUUECKH 3HAYUMBIX
3HAHUM U YMEHHI, NHTEHCUBHOE MHTEJUIEKTYAJIbHOE Pa3BUTHE CPEACTBAMH IpEaMETA
Ha Marepuajie, OTBEYaIOIeM OCOOEHHOCTSM M BO3MOXHOCTSM JIaHHOM KaTeropuu
ydamuxcsa. OTpaboTKa OCHOBHBIX YMEHHUWA M HABBIKOB OCYILECTBIISIETCS Ha
HECJIOKHBIX, JOCTYINHBIX  y4YallUMCS  YIpaXHeHUuH. BaxHbIM  ycJoBHEM,
MO3BOJISIONINUM ciefaTh oOydeHue 3P(HEeKTUBHBIM, SIBISETCS BbIAEICHUE TJIABHOTO B
KaXJI0M TeMe U ueTKas nuddepeHnmanus Matepuaia.

B 7-9 kmaccax usywaercsa y4ueOHBIN Kypc «BeposSTHOCTH W CTaTHCTHKA», B
KOTOPBIN BXOIAT paznensl: «lIpencraBieHne JaHHBIX U OMMUCATENbHAS CTATHCTHKAY,
«BeposTHOCTBY», «D7eMeHTh KOMOUHATOPUKNY», «BBenenue B Teoputo rpadony.

Ha wusyuenue ydeOHOro kypca «BeposiTHOCTh M CTaTHCTHKa» oTBomuTcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B Henento),
B 9 knacce — 34 yaca (1 yac B HeemIO).



COJEPXAHME OBYUYEHUA

7 KIIACC

[IpeacraBienre JaHHBIX B BUAEC TaOIMI], AUarpamm, rpaduxoB. 3anoJIHEHUE
TaOJIUII, YTEHUE U TIOCTPOSCHUE AUArpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpadmKoB peanbHBIX MpolieccoB. M3BneueHne nHpopManum U3 quarpamMmm u
Ta0JIMII, UCTIONB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeaHee apudMETHYEecKoe, MeJuaHa, pa3Max,
HauOoJbIlllee W HAMMEHBINIEE 3HAYCHHWs HaOopa YHCJIOBBIX JaHHBIX. [IpuMeps
CIIy4allHOM U3MEHYUBOCTH.

Cny4aiiHbIii SKCIepuMEHT (OMBIT) W CilydailHOe coObiTHE. BeposTHOCTH U
gacToTa. PoJIb MasoBEepOSATHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE U
B 0011ecTBe. MOHETa M UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Cremenr BepmuHbl. Yucimo pédep M cymMmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHocTH Tpada. llemu u mukisl. [lytn B
rpadax. O6xox rpada (sinepos myTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3ana4 ¢ nomolsio rpagos.

8 KUIACC

[IpencraBieHue JaHHBIX B BUAE TAOIUL, 1UarpaMM, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJMHOXecTBO. Omnepauuu  Hax
MHOKECTBaMU: OOBEANHEHHUE, NIepecedeHue, nonoiHenue. CBOMCTBa onepauuii Hajl
MHOKECTBaAMHU: NEPEMECTUTENIBHOE, COUETATENIBHOE, pacipeeuTeNnbHOE,
BKItoueHus. lcnonb3oBanue rpaduUueckoro MpeACTaBICHUS MHOXECTB A
OMKCAaHUS PEeATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHus AaHHBIX. Jlucriepcuss M CTaHAApPTHOE OTKJIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMma paccenBaHusl.

DOnemeHTapHble COOBITUS  ciaydaiiHoro ombita. CiydaliHble  COOBITHSL.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU.
Crnyyaitnbiii BBIOOp. CBsI3b MEXKAY MaJOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSMH B MIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOICTBa IE€PEBBEB: €AMHCTBEHHOCTh MYTH, CYLIECTBOBAHUE BUCSYEH
BEPILKHBI, CBA3b MEXIY YHCIOM BepUIMH U uucioM pedep. [IpaBuino yMHOXKEHHUS.
Pemenue 3amau ¢ momoiibio rpados.

[IpotuBononoxueie coObiTHs. [uarpamma Oiinepa. OObenuHeHue u
nepeceueHre  coObiTuii.  HecoBmecTtHble  coObiTHs.  @opMyna  CIOXKEHUSA
BEPOSITHOCTEU. YcCIIOBHAsg BEpOATHOCTh. lIpaBuno ymHOXeHus. HesaBucumsble
cobwiTusa. IlpencraBineHue skcnepuMeHTa B BUJE JepeBa. Pemienuwe 3agad Ha
HaXOXJCHUE BEPOATHOCTEH C MOMOLIBIO JEpeBa CIy4allHOIO JSKCIEPHUMEHTA,
nuarpamm Jitnepa.

9 KUIIACC



[IpeacraBieHue JaHHBIX B BUAE TAOJHILL, 1UarpamMM, rpauKoB, HHTEPIIPETALUS
naHHbIX. UTeHHe W NOCTpOeHHE Tabiaul, AuarpaMM, IpadUKOB IO pPeaJbHbIM
JAHHBIM.

[lepecranoBku u (¢akropuan. CodyeTaHus M YUCIO coyeTaHWH. TpeyrospHUK
[Tackans. Pemenue 3aga4 ¢ UCNOIb30BaHUEM KOMOMHATOPHKHY.

I'eomerpuueckass BeposTHOCTh. CiydailHblii BbIOOp TOYKHM M3 (UIYpHl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

UcnbiTanune. Ycnex u Heyaada. Cepust ucnbITaHuil 10 nepBoro ycnexa. Cepust
ucnbiTanuil bepnyn. BeposarHocTu coObITHII B cepuH UCTIbITaHUN bepHyiu.

CrnydaiiHasi BEJIMYMHA W PACIpEleNICHHE BeposTHOCTEH. Maremarnueckoe
OXKHMJaHWE W gucrepcusd. [IpuMepbl  MaTEMaTHYEeCKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIWYMHBL. MaTeMaThuueckoe OXUIAaHHWE U
TUCIIEPCHUS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[lonsTue o 3akoHe OosplMX uyucen. M3MepeHue BEpOSTHOCTEH € MOMOIIbBIO
yacToT. Posib 1 3HaueHune 3aKkoHa O0OJIbLIINX YKHCEN B IPUPOJIE U OOILECTBE.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuyHOCTHBIE  Ppe3yabTAaThl OCBOGHHUSA IporpaMmbl  yd4eOHOro Kypca
«BepoATHOCT U CTaTUCTHKA» XAPAKTEPU3YIOTCSL:

1) maTpuoTnyeckoe BOCIMTAHUE:

MIPOSIBJIEHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUMCKAX MAaTEMATUKOB U POCCUMCKON
MaTE€MaTUYECKON IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B APYIMX HAyKax U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHMHA U pealln3allid €ro
IpaB, MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHbIX
CTPYKTYp, SBJICHHUH, NpOLEAyp TIpakJaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUECKUX NpoOJieM, CBSA3aHHBIX C
IIPAKTUYECKUM [PUMEHEHHEM JIOCTMKEHUN HAyKd, OCO3HAHUEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCTHE€ B pEIICHUH MPAKTHUECKUX 3a7ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEM MKU3HU MJIA YCNEIHON NpoQecCuoHaIbHOU
NESTENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAUBUIYATILHOM TPAaeKTOPUU OOpa30BaHUsA W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K  3MOLMOHAJBHOMY M  3CTETHUECKOMY  BOCHPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIIeHUH, PpacCyKICHHM, yMEHHIO BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTalMeld B JEATEIbHOCTM HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
npe/CcTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI 4YEJIOBEKa, MPHUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YenoBeuecKou
NEeSATEIbHOCTH, 3TaNoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALNM,
OBJIAJICHUEM SA3BIKOM MAaTeMaTUKA W MaTEMaTHYECKOM KYyJIbTYpOW KakK CpeICTBOM
MO3HAHUS MUpPA, OBJAJCHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEA0BATEIbCKOM
NEeATENBHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (POPMUPOBAHHE KYJIbBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJyYHUs:

TFOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEpPECax CBOEro
3I0pPOBbS,  BEIEHUS  3J0pOoBOro  oOpa3za  »KM3HM  (3A0OPOBOE  MHUTAHUE,
cOaMaHCHUPOBAHHBIA PEXUM 3aHATHM U  OTAbIXa, peryispHas ¢uznyeckas



aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HABBIKA pedIeKCHH, TPU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHUEHTAIMEN HA NMPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHWU JJI pElICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpe/ibl, TUTAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOKHBIX TIOCJICACTBUN JUISI OKPYXKAIOIICH Cpelbl, OCO3HAHHWEM TIJ100aIbHOTO
XapakTepa FKOJOTHUECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanranusi K M3MEHAKINMMCH YCJIOBHUSAIM COLHUAJIBHOW W NPHUPOAHON
cpenbl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEAECIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JESATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIO/ACH, TPHOoOpEeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIC
3HAHMWS, HABBIKA U KOMIIETECHIINU U3 ONbITA APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh WUJICH, TTOHATHS, THUIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IIPUHHUMAECMBIC
pemieHuss U JAeHCTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH M TIOCIICICTBUS,
(hopMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTeibHBbIE YHUBEPCAIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble 1ornueckue aeiicTBM:

® BBIBIATh M XapaKTepHU30BaTh CYIIECTBCHHBIC IMPU3HAKK MAaTEMaTHYECKHUX

O00OBEKTOB, TIOHATHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeneneHusl  TOHATHM,  yCTaHaBIMBAaTh  CYIIECTBEHHBIA  MPHU3HAK
Kiaccuukanyuu, OCHOBaHUA MJis OOOOIICHHWS W CpPaBHEHHS, KpPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

® BOCHpUHUMATH,  (opMynaupoBaTH W  MpeoOpa3oBbIBaTh  CYXKJICHHUS:
yTBEPAUTEIbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIC, YacTHbIE M OOIIHeE,
YCIJIOBHBIE;

® BBISBIIATh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOIMIOJACHUSX W YTBEPKICHMSIX, MpeiaraTb KPUTEPUU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JenaTh BBIBOJBI C HCIOJIH30BAHUEM 3aKOHOB JIOTHMKH, ACHYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa30upaTh JOKa3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEpPXKIACHUN (IpsiMble U OT
OPOTHUBHOIO), MPOBOAUTH CAMOCTOSITEBHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTU4eCKuX (PaKTOB, BHICTPAUBATh APTYMEHTAIIHNIO, TPUBOJIUTH TIPHUMEPHI
Y KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,



BBIOMpATh CIOCO0 perieHus y4dyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUS, BHIOMpPATh HauOoJee MNOAXOASAIUNA ¢  Y4ETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBarejbLCKUe 1eiCTBUSA.

UCIIOJb30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUNM HHCTPYMEHT I103HAHUS,
(GopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME TPOTUBOpEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOJUTH IO CAMOCTOSITENBHO COCTaBJICHHOMY IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKIY CO0O0i;
CaMOCTOSITENIbHO (OpMyJIMpOBaTh OOOOUIEHHUS W BBIBOABI IO pe3yJbTaTam
IIPOBEAEHHOTO HAOIIOACHMS, MWCCIENOBAaHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTATOB, BEIBOJAOB U 0000IIECHUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTUE TMpoOIEcca, a TAaKXKE BbIIBUTaTh
IPEINOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSIX.

Pabora c nndopmanmueii:

BBISIBJISITH  HEIOCTATOYHOCTh M U30BITOYHOCTh HMH(POpPMAIUH, JIaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]auH;

BbIOMpATh, aHAJIM3UPOBaTh, CHCTEMATU3UPOBaTh M  HHTEPIPETUPOBATH
MH(}OpMaALMIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BbIOMpaTh (opMy TpeAcTaBieHHs HHPOpMAUMKM U  WLIIOCTPUPOBATH
pemiaemMbie  3a7adyd  CXE€MaMH, JuUarpaMMamH, HWHOW Trpapukod U UX
KOMOMHAIIUSIMU;

OLICHMBATh HAA&KHOCTh HMH(POPMALMU MO KPUTEPHUSM, NPEII0KEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU U
[EeIsIMU OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUYKY 3pPEHUS B
YCTHBIX M IIHCBMEHHBIX TEKCTaX, JaBaTh IOSACHEHHS IO XOJy pEIICHUs
3a7]a4¥, KOMMEHTUPOBATh NIOJYUYECHHBIN PE3YJIbTAT;

B X0Ji¢ OOCYXJIeHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1aeMOW TEMBHI,
npoOJieMbl, pelraeMoil 3ajadyu, BHICKA3bIBaTh HJEW, HalleJICHHbIC Ha TOMCK
pEIIeHUs, COTOCTABIIATh CBOU CYXXACHUS C CYXKICHUSIMHU JAPYTUX YYACTHUKOB
nuanora, OOHApyXUBaTh pa3IMUMe€ W CXOJICTBO TO3MIIMH, B KOPPEKTHOM
dbopme hopMyIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a7ayd, dKCIIEPUMEHTA, UCCIIEIOBaHus,
MPOEKTa, CAMOCTOSITEIBHO BHIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3aaad
MIPE3CHTAIUNA U OCOOEHHOCTEH ayTUTOPUH;

MIOHUMAaTh W HWCIMOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaJIbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMATUUECKUX 3a]1aY;



® [PUHUMATH IEJIb COBMECTHOWM [EATECIHLHOCTH, TUIAHHPOBATH OPTaHU3AIHIO
COBMECTHOH paboThI, pactpeIeNiaTh BUII paboT, TOTOBAPUBATHCS, 00CYKIATh
IPOIIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHS HECKOIBKUX JIFOICH;

® y4acTBOBaTh B TPYNIOBHIX opmax paboThl (00CYyXKAeHUSI, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI W JPYTH€), BBINOJIHATH CBOK YacTb pPabOTBI U
KOOPJIMHUPOBATh CBOM JIEHCTBUS C APYTMMH YJCHAMH KOMAaHJbI, OIICHUBAThH
KadecTBO CBOETO BKJIaga B  OOmMUNA TPOAYKT 1O  KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHUS.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:
® CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJTOPUTM pEIICHUs 3adaud (WM €ro
4acTh), BBIOMpATH CIOCOO pelieHus ¢ Y4ETOM HMEIOIIMXCS PEecypcoB H
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.
CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJJIEKT:
® BIJIQJICTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibrara
pelIeHNs MaTEMaTUYECKOM 3a/1auu;
® MPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PEIICHUU 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
® OILICHUBATh COOTBETCTBUE pe3yJibTaTa JAESATEILHOCTH TMOCTABJICHHOW eI U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTWXKCHUS WM HEIOCTWKECHUS IIETH,
HaXOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 7 KkJjacce OOydYalOmMACS TOJXYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yutate wuHOpMaIUIO, MNPEACTABICHHYI0 B Ta0NMIaX, Ha JaUarpammax,
NpeJICTaBIsATh JaHHble B BHUAE TaONUI, CTPOUTh JAMArPAMMBbI (CTOJIOMKOBBIE
(cTosiOuyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUI.

OnuceiBaTh W MHTEPIPETUPOBATH  peajbHbIE  YWCIOBBIE  JIAHHBIE,
MpeJICTaBlICHHbIC B Ta0JMIIaX, HA JUarpammax, rpadukax.

Hcnonb3oBaTh A1 ONHMCAHMS JAHHBIX CTAaTUCTHUYECKHE XapaKTEPUCTHKU:
cpenHee apupMeTuyeckoe, MeAraHa, HauOoblllee 1 HAMMEHbIIIEee 3HAUYEHUs, pa3Max.

Nmers mnpencraBiaeHue O ClOyd4alHOM WM3MEHYMBOCTM Ha IIpUMEpax LIEH,
(¢U3MYEeCKUX BEJIIMYUH, AHTPONOMETPUYECKUX JIaHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTHUYECKON YCTOWYNBOCTH.

K koHmy oOyuenus B 8 kJjacce OOydYalOmMMACS TONYYUT CIEAYIONINAC
MPEMETHBIC PE3YJIbTATHI:



W3Bnekatb W mpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B BHJE
TabyuL, auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BHUJE TaOJIML, JUarpamm,
rpaduKoB.

OnuceiBaTh JaHHBIE C IIOMOIIBIO CTAaTHCTHUYECKUX IOKAa3aTeel: CpeaHMuX
3HaYEHUI U Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAHJAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIIOBBIX 3HAYEHUH U YaCTOTHI COOBITUH, B TOM YHUCJE IO
pe3ysipTaTaM U3MEPEHUI U HaOJI0JCHUIA.

HaxoauTh BEpOSTHOCTH CIIy4aHBIX COOBITHII B OIBITaxX, 3Has BEPOATHOCTH
AJIEMEHTApHBIX COOBITHMI, B TOM 4YHUCJIE B ONbITaX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMU.

Hcnons3oBath rpaduyueckre MOAENIH: AEPEeBO CIYyYaWHOTO SKCIEpPUMEHTA,
IyarpamMMbl DWIiepa, YuCciIoBas mpsmast.

OneprpoBaTh NOHATHUAMHU: MHOKECTBO, ITOAMHOKECTBO, BBINOJIHATH ONEPALUU
HaJ, MHOXKECTBaMHU: OOBEIUHEHHE, II€PECEUCHUE, JOIMOJIHEHUE, NEePEeUUCIATh
AJIEMEHTHI MHOXECTB, IIPUMEHATH CBOWCTBA MHOYKECTB.

Hcnonp3oBath rpaduyeckoe MpecTaBIeHUEe MHOKECTB U CBSI3eH MEXIy HUMHU
JUIsL OIIMCAHUs IIPOLIECCOB U SIBJICHUN, B TOM YHUCJE IIPU PELICHUHU 3a1a4 U3 JAPYIuX
y4eOHBIX MPEAMETOB U KypCOB.

K koHmy oOyuenus B 9 kjacce o0OydyarlomMiAcs TMONYYUT CIEAYIONINE
MIPEAMETHBIE PE3YIIBTATHI:

N3BnekaTth 1 npeoOdpa3oBbIBaTh WH(POPMAIINIO, MPEICTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BUJIE TaOJMI, TUarpamm, rpadukoB, NPeICTaBIsATh JaHHbIE B BHJIE
Ta0NUILl, TMarpaMm, rpapuKoB.

Pemwate 3amaum  OpraHM30BaHHBIM NEepeOOpPOM BapUAHTOB, a TaKXe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METO/I0OB.

Hcrons30BaTh ONHCATENBHBIE XapAKTEPUCTUKU Ui MAacCUBOB UYHCIIOBBIX
JAHHBIX, B TOM YKCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUS.

HaxoauTh 4acToThl 3HAUEHHWH M YACTOTHI COOBITHS, B TOM YHCIE MOJIb3YAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHUI 1 HAOTIOICHUH.

HaxoauTh BEpOSTHOCTH ClIydalHBIX COOBITMHA B W3YYEHHBIX OIBITaX, B TOM
YlClie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCHBITAaHUN JI0 TIEPBOTO YCIIEXa, B CEPUSIX UCIIBITAaHUN bepHyIuu.

Nmers 1mpencraBieHWE O CAy4alHOM BEJIMYMHE U O PaCIpPENesICHUU
BEPOSATHOCTEM.

NMerp mipeAcTaBieHHE O 3aKOHE OOJBIIMX YHCET Kak O MPOsBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBLIMX YHUCEN B
npUpoie U OOILECTBE.



TEMATHUYECKOE ITNTAHUPOBAHHUE
7 KIIACC

HanmenoBanmue KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
/| PA3AeI0B U TEM Beero Kourposbnbie IIpakruyeckue 06PA30BATEABHBIE PECYPCHI
NMpOorpamMmMsbl padoThI padoThI
1 [IpencraBnenue 7 1 1 bu6nmoreka [IOK
JIAHHBIX https://m.edsoo.ru/7f41a302
2 OmnucarenpHas 6 1 bu6nmoreka [IOK
CTaTUCTUKA https://m.edsoo.ru/7f41a302
3 Crnyuaiinas 7 1 1 bubnmoreka [JOK
U3MEHYHUBOCTh https://m.edsoo.ru/7f41a302
4 BBenenue B 3 bu6nmoreka [IOK
Teopuio rpadon https://m.edsoo.ru/7f41a302
5 ;IT(E;I{;;I;E;}I " 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41a302
BBICKA3bIBAHUS
Crny4aiinbie
g  OHbITBIH 3 1 bubmuorexa [JOK
cirydaiiHbie https://m.edsoo.ru/7f41a302
COOBITHS
7 Hrorosoe 4 1 bubnnoreka IIOK
IIOBTOPEHHE https://m.edsoo.ru/7f41a302
OBIIEE
KOJIMYECTBO 34 4
YACOB 11O
IMPOI'PAMME
8 KIIACC
HanmenoBanmue KoanuectBo 4acos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
/| PA3ACIOB H TEM Beero Kourpoabnubie IIpakTnyeckue 06PA30BATENBLHBIE PECYPChI
MporpamMmbl padoTsI padoThI
1 IToBTOpEeHnE 3 bubnuoreka [JOK
Kypca 7 kiacca. https://m.edsoo.ru/7f41a302
2 MHoxecTBa. 4 bubmmoreka [IOK
https://m.edsoo0.ru/7f41a302
MaremaTuueckoe
5  OmHcanue 6 1 1 bubnuotexa [JOK
CITy4aitHBIX https://m.edsoo.ru/7f41a302
COOBITHIA.
OnucarenpHast
4  CTaTHcTHKa. 4 bu6nuoreka [IOK
PaccenBanue https://m.edsoo.ru/7f41a302
JTAaHHBIX.
5 Beenenue B 3 but6mmoreka [IOK
TeopHIo rpados. https://m.edsoo.ru/7f41a302
6 MaremaTudeckue 2 bu6nuoreka [IOK
pacCyKICHHUS. https://m.edsoo.ru/7f41a302
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7 211;2; EHHPEIIMTH 4 but6mmoreka [IOK
https://m.edsoo.ru/7f41a302
COOBITUSIMH.
Ycnosnas
g | BEPOATHOCTS 1 4 1 bubnmoreka [JOK
HE3aBUCHUMBbIC https://m.edsoo.ru/7f41a302
COOBITHS.
9 Hrorosoe 4 bu6nmoreka [IOK
MIOBTOPEHHUE. https://m.edsoo.ru/7f41a302
OBLIEE
KOJIMYECTBO 34 5 1
YACOB 11O
IMPOI'PAMME
9 KIIACC
HanMeHoBaHue KosmnuecTBo yacoB
Ne DJekTpoHHbIe (IMppPOBbIE)
n/m  PA3ACI0B H TEM Beero KonrTpoabubie IIpakruyeckue 06PA30BATENBLHBIE PECYPCh
NPOrpaMMblI padoThI padoThI
1 [ToBTOpEHUE 4 bubnnoreka [JOK
Kypca 8 kiacca https://m.edsoo0.ru/7f41a302
9 DJIeMEHTHI 4 1 bubnmoreka [JOK
KOMOHWHATOPHKH https://m.edsoo.ru/7f41a302
3 ['eomeTpuyeckas 4 bubnnoreka [JOK
BEPOSITHOCTh https://m.edsoo0.ru/7f41a302
4 Hcnbiranus 6 1 bubmuoreka [JOK
bepnymnu https://m.edsoo.ru/7f41a302
5 Crnyuaiinas 6 bub6nuorexa [IOK
BEITMYMHA https://m.edsoo.ru/7f41a302
5 O6o0meHue, 10 1 bubmuoreka [JOK
KOHTPOJTb https://m.edsoo0.ru/7f41a302
OBIIEE
KOJIMYECTBO
YACOB IO 34 ! 2
IMPOI'PAMME
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