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MNOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM 1T(PPOBOM MHUpPE BEPOSTHOCTD M CTATHCTUKA MPUOOPETaIOT BCE OOBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPHIIOKEHUN, TaK U X POJH B 0Opa30BaHUU,
HEO0OXOJMMOM KakJIoMy uesnoBeKy. BospacTaer uncio npodeccuid, mpu OBIaAEeHUH KOTOPHIMU
TpeOyercst xopormras ©0a3oBas MOATOTOBKAa B 00JaCTH BEPOATHOCTH M CTATUCTHKH, TaKas
NOJArOTOBKA Ba)KHA JUIsl MPOAOJDKEHHs 0Opa3oBaHUS M IS YCHEUIHOM NpodecCHOHAIbHOM
Kapbephl.

Kaxxaplii 4enoBeK MOCTOSHHO TMPUHUMAET pPEIIeHHs Ha OCHOBE HMMEIONIMXCS y HEro
JTAHHBIX. A 111 0O0OOCHOBAaHHOTO TPUHSTHS PELICHUS B YCJIOBUSAX HEIOCTAaTKa HIM HM30bITKA
uH(pOpMallMM HEOOXOAMMO B TOM UYHCJIE XOPOIIO CHOPMUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIJICHHE.

NMEeHHO T03TOMY OCTPO BCTala HEOOXOIUMOCTh C(HOPMHUPOBATH Yy OOyYarOUTUXCS
(YHKLIHMOHAJIBHYIO TPaMOTHOCTb, BKIIOYAIONIYyI0 B ce0sf B KauecTBe HEOThEMIIEMOMN
COCTABIJIAIONICH YMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3MPOBATh WH(POPMAIHUIO,
IPEJCTaBICHHYI0O B pa3NuYHbIX (OpMax, MOHMMATh BEPOATHOCTHBIM XapaKTep MHOTIHX
peaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTD MTPOCTEHIINE BEPOITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMHM IpHHLIMIAMHM cOOpa, aHanmu3a u
NpPEICTaBICHNUS TaHHBIX U3 Pa3lWYHbIX c(ep XKU3HU OOIIecTBa M TrocyaapcTBa IpuoOIaeT
oOyJaronuxcsi K OOIIEeCTBEHHBIM HHTEpecaM. V3yueHne OCHOB KOMOWHATOPWUKH pPa3BHUBACT
HABBIKM OpraHu3aluu nepedopa U mojacy€ra yuciaa BapUaHTOB, B TOM YHCJIE B MPHUKIAIHBIX
3agadax. 3HAKOMCTBO C OCHOBAMM TEOpHUU TpadoB CO3MAET MaTeMaTHUYECKUN (YHIAMEHT IS
dopMHpOBaHUs KOMIIETEHIMA B oOiacTd uHPOpMATUKH W IMQpOBBIX TexHojorui. Ilpu
M3YYEHUHU CTaTHUCTUKHM W BEPOATHOCTH OOOramlaloTcs MpeICTaBICHUs] OOydYaromuxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJax €ro HccleoBaHHs, GOpMUpPYETCs MOHMMAaHHUE POJIU
CTAaTHCTUKM KaK HMCTOYHHMKA COLMAIbHO 3HAUYMMOW HWH(POPMAIUM M 3aKIaIbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIJICHUS.

B cooTBercTBUM ¢ MJaHHBIMH LEISMH B CTPYKType IpOrpaMMbl ydeOHOro Kypca
«BeposTHOCTh W CTAaTUCTUKAa» OCHOBHOTO OOLIEro OO0pa30BaHUS BBIAEICHBI CIEAYIOIINE
coJiepKarenbHO-MeToauueckue JInHuM: «IIpencrapnenne JaHHBIX U ONUCATENbHAs CTATUCTUKA,
«BeposTHOCTEY», «D1eMEHTh KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadopy.

Copepxanne nuHun «llpencraBneHue NaHHBIX U OMUCATENIbHAs CTATUCTUKA» CIYXKHUT
OCHOBOIl 111 pOpMHUPOBAaHUS HABHIKOB PabOTHl ¢ MH(OpPMALMEN: OT YTEHUS M MHTEpPIpeTalun
uHpOpMaLUY, TpEACTaBICHHOW B TabnmuIax, Ha JauarpaMMax u rpadukax, 10 cOopa,
NPECTaBICHUS U aHAJIM3a JAaHHBIX C UCIIOJIb30BAaHHEM CTATUCTHUECKUX XapaKTEePUCTHK CPEIHUX
u pacceuBaHusi. PaGoTast ¢ maHHbIMH, OOydYaroImuecs y4yaTcsl CYUTBHIBATh U MHTEPIPETUPOBATH
JaHHbIE, BBIIBUTaTh, apryMEHTUPOBATh M KPUTHKOBATh MPOCTEHMIINE THMIOTE3bl, Pa3MBIIUIATH
HaJ (pakTOpamu, BHI3BIBAIONIUMHU H3MEHYUBOCTD, M OIICHUBATh MX BIUSHUE HAa pacCMaTpHUBacMbIe
BEJINYMHBI U TTPOIIECCHI.

NHTyuTMBHOE  TpEACTaBICHHE O  CIy4yalHOW  W3MEHYMBOCTH,  HCCIEIOBAHHUE
3aKOHOMEPHOCTEW M TEHJEHIMI CTAaHOBHUTCS MOTHUBUPYIOIIECH OCHOBOW MJII M3YYEHUS] TEOPUH
BEpOSATHOCTEW. bBosbplioe 3HaueHHEe MMEIOT MPAKTUYECKHE 3aJaHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMU.

[ToHsiTHEe BEPOSITHOCTH BBOAMUTCS Kak Mepa MpaBAONoAoOus ciydailHoro coowitus. [Ipu
M3YYEHHH y4eOHOro Kypca o0ydaronifecs 3HaKOMSTCS ¢ MPOCTEUITMMHI METOJIaMU BBIYMCIICHUS
BEPOSTHOCTEW B CIyYalHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMHU 3JIEMEHTAapHBIMU HCXOJaMH,



BEPOATHOCTHBIMU 3aKOHAMM, MO3BOJISIOIIMMHU CTaBUTh U pellarh Oosee CIIoXKHbIE 3a1auu. B
y4eOHBI KypC BXOMAST HayallbHbIE MPEACTABICHUS O CIyYalHBIX BEJIMYMHAX U WX UYHCIOBBIX
XapaKTePUCTUKAX.

B pamkax yueOHOro Kypca OCyIIecTBISETCs] 3HAKOMCTBO 00YyYaIOIINUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OINEpalUsIMU HaJ] MHOXKECTBaMH, pacCMaTpUBAIOTCA IMPUMEPbl MPUMEHEHUsS s
pelIeHus 3a/ad, a TaKXKe HCIONB30BaHMS B JPYTMX MATEMATHUYECKUX KypcaX MU y4eOHBIX
npeaMeTax.

B 7-9 xnaccax u3ydaercs yueOHBIM Kypc «BepoATHOCTh M CTaTHCTHKA», B KOTOPBIH
BXOJAT paszfensl: «lIpeicraBieHue JaHHBIX U OMHMCATENIbHAs CTAaTUCTHKa», «BeposaTHOCTHY,
«DneMeHTbl KOMOMHATOPHKWY, «BBeneHune B Teopuio rpadopy.

Ha uzyuenue yuyeOHOro kypca «BeposTHOCTh M cratuctuka» orBomutcs 102 gaca: B 7
kiacce — 34 vaca (1 gac B Hezento), B 8 kiacce — 34 gaca (1 gac B Henenio), B 9 kiacce — 34 gaca
(1 gac B HEHEMIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBieHue AaHHBIX B BHUAE TaOuul, AMarpamm, rpa@ukoB. 3anojHEHHE TaOiull,
YTEHUE U TIOCTPOCHUE TUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHE TpapuKOB
peanbHBIX TporeccoB. M3BiedeHne mHpoOpMalMK W3 AWArpaMM M TaOJUI, UCIOJIb30BaHUE U
UHTEpIpeTalys JaHHBIX.

OmnucarenbHas CTaTUCTHUKA: CpefHee apudMeTHUecKoe, MeIMaHa, pa3Max, Haubospliee U
HaMMEHbIIIee 3HAaUeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciryuaifHONH M3MEHUYUBOCTH.

Crnyy4aiiHblif S5KCIIepUMEHT (OTIBIT) U cliydyaiiHoe coObiTHe. BeposTHOCTh M yactota. Ponb
MaJIOBEPOSATHBIX U MPAKTHUYECKH JAOCTOBEPHBIX COOBITHUI B MpUpoje U B obuiecTBe. MoHeTa u
UrpajibHasi KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepimmna, pedbpo. CreneHs BepmHbl. Yncno pédep u cyMMapHasi CTEIIeHb BEPILUH.
[IpencraBnenne o cBs3Hoctu rpada. Lenu u nuxnsl. [lytu B rpadax. O6xon rpada (siinepos
nyTh). [IpencraBnenue 06 oprueHTHpPOBaHHOM Tpade. Pemenue 3agau ¢ momonibio rpados.

8 KVIACC

[IpencraBneHuie qaHHBIX B BUAE TAONUII, AUArpaMM, TpaduKoB.

MHOXeCTBO, 3JE€MEHT MHOXECTBA, MMOAMHOXecTBO. Omnepanuu HaJg MHOKECTBAMMU:
oObenMHEeHNUE, TiepecedyeHue, jgononHeHue. CBoWcTBa omepanuid  HaJl  MHOXECTBAMU:
IIEPEMECTUTEIIBHOE, COUETATENIbHOE, pAaCIpeNeIUTeNbHOE, BKIOueHus. lcnonb3oBaHue
rpau4ecKoro MnpeacTaBICHUs] MHOKECTB JUIS ONMCAHMS PeabHBIX MPOIECCOB U SBICHUH, MPH
peuieHuy 3aay.

N3mepenne paccenBaHusl JaHHBIX. Jlucnepcuss M CTaHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

OneMeHTapHble COOBITHS ciydyaiiHoro omeita. CiydaiiHele coObiTHs. BepostHocTn
coObITui. OUBITBI C PaBHOBO3MOYKHBIMHU D3JIEMEHTAPHBIMU COOBITHSAMU. CiydallHBIN BBIOOD.
CBsi3b MEXIy MAaJOBEpPOSITHHIMU M MPAKTUUYECKH JOCTOBEPHBIMH COOBITUSIMH B MPHUPOJE,
o0IIIecTBe U HayKe.

JlepeBo. CBolicTBa 1epeBbEB: €AMHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEX]y YHCIOM BepIMH U yucioMm pébep. [IpaBuno ymHoxkenus. Pemnenue 3amau c
MOMOIIBIO TpadoB.

[IpotuBomnonoxxusie coObiTusA. Juarpamma ODitnepa. OObeAMHEHHE M TepeceUCHHE
coObiTuii. HecoBmecTHble coObITHS. @DOpMyna CIOXEHUS BEPOSTHOCTEH. Y CIOBHas
BepoATHOCTb. [IpaBuio ymHoxenusi. HesaBucumsbie coObitus. [IpeacraBnenue 3KcepuMeHTa B
BHJIE JepeBa. PelieHne 3a7a4 Ha HAXO0XKJICHUE BEPOSITHOCTEHW C MOMOINBIO JepeBa CIy4alHOTO
AKCIIEPUMEHTA, AUarpaMm Duiepa.

9 KUIACC

[IpencraBienue JaHHBIX B BUIE TAaONHII, JUarpamm, rpaQukoB, HHTEPIPETALUs JaHHbBIX.
Urenue 1 mocTpoeHue TaldIull, AUarpamMm, TpaguKoB MO peaabHbIM TaHHBIM.

[lepectanoBku u Qaxtopuan. CoyeraHuss U 4yuciao codetaHuid. TpeyrompHuk [lackas.
Pemenue 3aa4 ¢ ucnosib30BaHEeM KOMOMHATOPUKH.

['eomerpuyeckas BeposITHOCTh. CiydailHbIA BBIOOp TOUYKHM W3 (DUTYpHI HA TUIOCKOCTH, W3
OTpe3Ka U U3 IyTU OKPY>KHOCTH.



UcnbiTanue. Ycenex u Heynada. Cepus UCOBITaHUN 10 niepBoro ycnexa. Cepusi UCIbITAaHUN
Bepuymnu. BepostHocTu coObITuii B cepuu ucnbsiTanuii bepHym.

CrnyualiHas BeIMYMHA M PAcIpeieiicHUE BEpOATHOCTEW. MareMaTuueckoe OXHUAAHHUE U
mucnepeus. [IpuMepsl MareMaTH4ecKOro OXHMAAaHUA KaK TEOPETHYECKOrO CPEIHEro 3HAa4YeHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUJaHUE U TUCIEPCHS CIIy4allHOM BEJIMYMHBI «4YHUCIIO YCIIEXOB B
CepuH UCIBITaHUN bepHyum».

[onsartue o 3akoHe 6oabIIUX yncen. Vi3MepeHne BepoATHOCTEH ¢ MOMOIIbI0 YacToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIITNX YHCE B IPUPOJIE M OOIIECCTRE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMbBbI YYEBHOI'O
KYPCA <« BEPOATHOCTD MU CTATHUCTHUKA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTAThl OCBOCHHUS NpPOrpaMMbl yueOHOro Kypca «BeposiTHOCTH U
CTaTHCTHKA» XapaKTEepPU3yIOTCS:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

IPOSIBJICHUEM HHTEpeca K IPOLUIOMY M HACTOSAIIEMY POCCUHCKOM MAaTeMaTHUKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKECHHMSIM POCCHMCKMX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTUYECKOH IIKOJIbI, K HUCIIOJIb30BAHMIO 3TUX JIOCTHKEHUHN B PYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEH TpakJaHMHA M pEANIHU3alUdd €ro Ipas,
IPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHUPOBAHHUS PA3IMYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXKAAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O6C}’)KI[CHI/IIO ITHYCCKHUX HpOGHGM, CBA3AaHHLIX C NPAKTUYCCKHUM MNPUMCHCHUCM ,Z[OCTI/I)I(CHI/Iﬁ
HAayKH, OCO3BHAHUCM Ba’)KHOCTU MOPAJIbHO-3THUYCCKUX IMPUHIUIIOB B ACATCIIbHOCTU y‘-IéHOI‘O;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE y4YacTHE B PELICHUM MPAKTUYECKUX 33aJad MaTeMaTU4YecKOil
HAPaBIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEeMATHYECKOTO 0O0pa30BaHUs Ha MPOTSHKEHUH BCel
JKU3HU JJIs YCTICITHON MPOECCHOHATBHON JAEITETbHOCTA U PAa3BUTHEM HEOOXOAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHUE:

CIIOCOOHOCTBIO K AMOILMOHAILHOMY M 3CTETHYECKOMY BOCHIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, pacCyK/IeHU!, YMEHUIO BUJIETh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIlMEeH B NEATEIFHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuUHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNIOBEKa, MPHUPOABI W O0OIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAaloOB €€ pa3BUTUS U
SHAYUMOCTHU JJId PA3BUTHA HUBUWIN3AIIUN, OBJIAACHUCM SI3BIKOM MATCMATHKU U MaTeMaTHYEeCKOHU
KyJIbTypOH# KaK CpEICTBOM IIO3HAaHUS MHUpA, OBJAJEHUEM IPOCTEUINMMHU HaBbIKAMHU
HCCJIEIOBATEIbCKOM 1eATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpMHUpPOBAHHE  KYJbTYPbl  310POBbA M
IMOLUMOHAIBLHOTO 0JIArOMOJyqusi:

TOTOBHOCTLIO MNPUMCHATL MATCMATUUYCCKUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbLA,
BEJICHUS 37I0POBOTO 00pasa >KM3HHU (37I0pPOBOE MHUTAHHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OT/bIXa, peryisapHas (Qu3ndeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOTO K€ MpaBa IPYroro 4eIoBeKa,

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTallel Ha MPUMEHEHUE MaTeMaTHYeCKHX 3HAHUMW NI pelleHus 3aaad B o0JacTu
COXPAHHOCTH OKpYXalollel cpefpl, IMJIaHUPOBAaHUS IOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX



HOCJIEICTBUM Ul OKpY’Karollel cpeibl, OCO3HAaHUEM IJI0O0AIBHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIOIMMCS YCJIOBHAM COIMAJBLHON ¥ NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIICHAIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JNESATCIBHOCTb, B TOM YHCJIE YMEHUE YUUTBHCS Y OPYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIIBITA IPYTUX;

HE00XOUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAaHWM, B TOM 4Hcie (HOpMyIupoBaTh UIEH,
HOHATUS, THIIOTE3bl 00 00BEKTaxX U SABICHHSX, B TOM 4YUCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYIO CUTYallMI0, BOCHPUHHMMATh CTPECCOBYIO
CUTyallMI0 KakK BbI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATH NPHUHUMAEMbIE DPELICHUS U
necTBus, pOopMyIHpPOBaTh U OLIEHUBATh PUCKHU U NIOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

basoBble Jlornyeckue 1eicTBUA:

® BBIBISTH M XapaKTEPU30BaTh CYIIECTBEHHBbIC NMPHU3HAKA MATEMATHUYECKUX OOBEKTOB,
MOHSTHI, OTHOIICHUN MEXIy TIOHATUSAMHU, (OPMYITUPOBATH OIMpEACIICHUS TOHSATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIUN, OCHOBAHUS JJis 0000IeHUs 1
CpPaBHEHHUSI, KpUTEPUU MTPOBOJAUMOI0 aHAIIN34;

® BOCIPHUHHMATh, (HOPMYIHPOBATH M MPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHULATeNIbHbIE, EAMHUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBIBISTH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MIPOTUBOpPEUHS B (aKTax,
JTaHHBIX, HAOMIOACHUSX W YTBEPKACHMSIX, MpelaraTb KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYU;

e JlenaTh BBIBOJBI C WCIOJIB30BAHHWEM 3aKOHOB JIOTHKH, JACTyKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOUEHU I, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e pa30uparh I0Ka3aTEeILCTBA MATEMATHUECKUX YTBEPKACHUN (MIPSIMBIC U OT IPOTUBHOTO),
MPOBOANTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0Ka3aTeIhCTBA MaTeMAaTHYECKUX (HaKTOB,
BBICTpauBaTh apryMEHTallHI0, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCY KIICHHUS;

e BHIOMpaTh CHOCOO pemeHus y4eOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh Hanbosiee MOAXOASAIINUNA C YYETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPUEB).

basoBble ucciieoBare/ibCKue 1eCTBUA:

® CMOJNB30BaThb  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  MHCTPYMEHT  MO3HAHMS,
(dbopMyIIMpPOBaTh BOIPOCHI, PUKCUPYIONIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABIMBaTh HCKOMOE U JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIUI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSATEIHHO COCTaBICHHOMY IIJIaHY HECIIOXKHBIM SKCIIEPUMEHT,
HEOOJbIIOE HCCIIEIOBAHME 10 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Ty COOOM;



CaMOCTOSITEIbHO  (OpMyIHpoOBaTh OOOOIIEHWS] W  BBIBOJALI IO  pe3yJibTaTaMm
NPOBEIEHHOTO HAOIOICHUS, MCCIEIOBAaHHS, OICHUBATH JIOCTOBEPHOCThH ITOJYYECHHBIX
PE3yNbTAaTOB, BBIBOJAOB U 0000IIECHUIA;

MIPOTHO3HPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATH MPEATIOTOKEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(GOPMAIUH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(DOPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOMpaTh (opMy MpecTaBlieHUs WHOOPMALIUK U WIUTIOCTPUPOBAThH PElIaeMble 3a1auu
CXEeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HaJA&KHOCTh MH(POPMAIMU MO KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM HWIIU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYyITUpPOBATH CYXIEHHUS B COOTBETCTBHM C YCJOBUSMHU U LEISIMH
oOmieHus, sICHO, TOYHO, TPAaMOTHO BBIpaXaThb CBOI TOYKY 3pPEHHMsS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJYy PEIICHHs 33/J1a4d, KOMMEHTHPOBAThH
TIOJTYYCHHBIH Pe3yJIbTaT;

B X0Ji¢ OOCYXXJIEHHUsI 3a7]aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TE€MbI, TPOOJIEMBI,
pelaeMoi 3a1aun, BRICKA3bIBaTh UJICH, HAIlCICHHBIC HA MMOWCK PEUICHHS, COTIOCTABIISATh
CBOM CYXJICHUS C CYXKICHUSMH JPYTUX YYaCTHUKOB TUaiiora, 0OHApyKWBaTh pa3iHdue
U CXOACTBO MO3MIMHA, B KOPPEKTHOH ¢opme (HopMyIHpoBaTh pazHOIIACUS, CBOH
BO3PAaXKCHHUS;

NPEJICTAaBIIATh PE3yJbTAThl PEHICHUS 3a7add, SKCIIEPUMEHTA, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaATh (opMaT BBICTYIUICHHS C Y4YETOM 33734 HPE3CHTAMHU U
O0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHTHONW U WHAWBHIYATBHON paOOTHI MIpH
pelIeHrH y9eOHbIX MaTeMaTHUECKUX 3a]1ay;

NPUHUMATH I1Ie7Thb COBMECTHOU NESTEILHOCTH, TUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOM
paboThl, pactpeaeysaTh BUABI pabOT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC M PE3yIbTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboThl (00CyXaeHHsI, 0OMEH MHEHUSMH, MO3TOBBIE
HITYPMBI U JIpYTHE), BHIIOJIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOM JICHCTBHSA
C IpyrMMHU 4JI€eHAMH KOMaH[bl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

CaMOCTOSITENIFHO COCTABJIATh IUIAH, QITOPUTM pEIIeHHs 3agadd (WIH ero 4YacTh),
BBIOMpPATh CIMOCOO pemeHuss ¢ Y4Y4E€TOM HMEIONIMXCS PECYypCcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BApUAHTHI PEIICHUH C Y4ETOM
HOBOH MH(pOpMAITHH.

CﬂMOKOHTpOJIb, IMOIMOHAbHbIN HHTEJJIEKT:



® BIQJETh CcrOcO0AMU CaMOINIPOBEPKH, CAMOKOHTPOJIS TpOIEcca M Pe3ysbTaTra PeIIeHHs
MaTeMaTH4YeCKOM 3a1auu;

® [PEIBUAETH TPYIHOCTH, KOTOPBHIE MOTYT BO3HHUKHYTH NPH PEIICHUH 3a]1a4d, BHOCHUTH
KOPPEKTHUBHI B JIEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

® OIICHUWBaTh COOTBETCTBUE PE3yJbTaTa JCSATEIbHOCTU IOCTABICHHON LENU U YCIOBUSM,
OOBSICHATH MIPUYUHBI JJOCTHXKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obOyuenuss B 7 KJjacce OOyYaIOUIMICS TOJyYUT CIEAYIOIIME MPEIMETHBIC
pe3yNbTaTh:

Yurtate uHPOpMAIMIO, MPEACTaBICHHYIO B TaliMIaX, Ha AWarpaMMax, HpelCTaBiIsTh
JTaHHBIC B BUJE TAONUIl, CTPOUTH IUArpaMMBbl (CTOJOMKOBBIE (CTONOYATBIE) U KPYTOBBHIE) TIO
MacCUBaM 3HAYCHUM.

OnuceiBaTh ¥ HHTEPIPETHUPOBATH pEAIbHBIE YHCIIOBBIE JaHHbIE, MPEJICTABICHHbBIE B
TabnuIax, Ha quarpaMmax, rpadukax.

Ucnonws3oBarh [isi ONMCAaHUS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTHKU: CpEIHEe
apupMeTHUecKoe, MeuaHa, HauOoJbIlee U HaUMEHbIIIee 3HaYeHUs, pa3Max.

NMeTp mipeAcCTaBiIeHHE O CIIy4yallHOM HW3MEHUYMBOCTH Ha MpUMEpax IeH, (pu3nyeckux
BEJIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HUMETh NPEJICTaBICHHE O CTaTUCTHYECKOU
YCTOMYUBOCTH.

K xonmy oOyuenuss B 8 kJacce 0OydaroOUIMIiCS IOJNyYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNbTaTh:

W3Bnekarp u mipeoOpa3oBbiBaTh HWHGOpPMAIMIO, TMPEACTABICHHYIO B BHJE TaOJHII,
yarpamm, rpauKoB, PEICTaBIISATh JaHHBIC B BHJIE TAONIHUL, TUarpaMMm, TpaduKoB.

OnucelBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHUX MTOKA3aTeNe: CpeAHNX 3HAUEHUN U Mep
pacceuBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIOHECHHE).

HaxoauTh 4YacTOThl YHUCIOBBIX 3HAYEHUH M YacTOThl COOBITUH, B TOM 4YHUCIE IO
pe3ynbTaTaM U3MEpPEeHH U HAOII0ICHUH.

HaxonuTe BEpOSTHOCTH CIIyd4allHBIX COOBITUH B  ONBITAaX, 3HAasg BEPOSTHOCTHU
JJIEeMEHTapHBIX COOBITUH, B TOM YHCIE B OINBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonp3oBathk rpaduueckue MOAETH: JIEPEBO CIY4YalHOTO 3KCIEPHUMEHTa, AHArpaMMbl
Dlinepa, ynciaoBas npsmasl.

OnepupoBaTh MOHATHSIMH: MHOKECTBO, IOJMHO)KECTBO, BBINOJHATH OMNEpallUU Haj
MHOKECTBaMU: 00BEAMHEHUE, TIEpecedeHre, JOMOIHEHNE, MePEeUUCIIATh JIEMEHThl MHOXKECTB,
IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp3oBare rpaduyeckoe IMpercTaBIeHHE MHOKECTB M CBS3€M MeXIy HHUMHU IS
OMMCAHUS TPOIECCOB U SIBICHUN, B TOM YHUCIE TMPHU PEIICHUU 3aJad U3 JPYruX y4eOHBIX
MPEIMETOB U KYPCOB.

K xonmy oOyuenuss B 9 kJacce oOydYarOUIMIiCS TOJNyYUT CIEAYIOIIME MpPEIMETHBIC
pe3yNbTaThI:



W3Bnekatb u 1peoOpa3oBbIBaTh HMH(OpPMAIMIO, MPEACTABICHHYI0 B  Pa3IUYHbIX
UCTOYHUKAX B BUJEC TaONWI], Iuarpamm, rpadukoB, MPEICTaBISATh JaHHBIE B BUAE TaOJHII,
rarpamm, rpaukos.

Pemarp 3amaun opraHM30BaHHBIM IEpEOOPOM BapHUaHTOB, @ TAKXKE C HCIOJIb30BAHHEM
KOMOMHATOPHBIX MPaBWII U METOJIOB.

Hcnonp3oBarh onucarelibHbIE XapaKTEPUCTUKU JIJIi MACCUBOB YHCIIOBBIX JaHHBIX, B TOM
YHUCJIe CPEIHUE 3HAUCHUS U MEPhI paCCEUBAHMUS.

Haxoautb 4acTOoThl 3HaYEHUI M 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YSCh Pe3yIbTaTaMU
MIPOBEAEHHBIX U3MEPECHUI U HAOJIOICHUH.

HaxomuTh BEpOATHOCTH CIyYalHBIX COOBITHI B W3YYCHHBIX ONBITaX, B TOM YHUCIIC B
OTBITAX C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMH COOBITUSMHU, B CEPUSIX HCIBITAHUHA IO TIEPBOTO
ycrexa, B CepusiX UCIbITaHu bepHym.

NmeTs peacTaBiieHUE O CIy4YallHOW BEJIMYMHE U O PACPEICICHUN BEPOSTHOCTEM.

Nmets mpencraBneHne o 3aKoHE OONBIIMX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy9aifHON M3MEHYMBOCTH U O POJIH 3aKOHA OOJBIIMX YHUCEN B MPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KouunyecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
but6mmoreka [IOK
! HpencranienHe faHHEX ! 0 2 https://m.edsoo.ru/71415fdc
2 OnucaTenbHas CTaTUCTUKA 8 1 1 buommorexa LIOK
MUcaTebHas CTATUCTH
https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
3 C 7 6 0 1
FyHafHas HIMEHAHBOCTE https://m.edsoo.ru/71415fdc
but6mmoreka [IOK
4 Breerme B Teopuio rpagos 4 0 0 https://m.edsoo.ru/71415fdc
5 BeposATHOCTB 1 9acToTa CIly4altHOTO 4 1 1 Bubmuotexa [JOK
coOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [IOK
6 O0o001enue, cucTeMaTH3aIs 3SHAHUH 5 0 0 hitps://m.edsoo.ru/7f41 5fdc
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8 KJIACC

KouaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Kourpoabusie IIpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! HMosropertie kypea 7 acca 4 0 0 https://m.edsoo.ru/7t417tb2
5 OnucarenbHas cTaTUCTHKA. PaccenBanne 4 0 0 bubmunoreka LIOK
JTAHHBIX https://m.edsoo.ru/7f417tb2
but6mmoreka [IOK
3 Muoxecrsa 4 ! 0 https://m.edsoo.ru/71417tb2
. bu6mmoreka [IOK
4 BeposiTHOCTB cityuaitHOTO COOBITHS 6 0 1 https://m.edsoo.ru/7f417fb2
Bbubmunoreka LIOK
B 4
> BE/ICHHE B TCOPHIO rpados 0 0 https://m.edsoo.ru/7f417tb2
but6mmoreka [IOK
6 C i 0 8 0 0
HYHAHHBIE COOBITHA https://m.edsoo.ru/71417tb2
buo6 OK
7 O0o001enue, cucTeMaTH3aIs 3SHAaHUH 4 1 0 htI:p::I;I/(r)rTl.GeIiiascl)_E).ru 841762
OBUIEE KOJIMYECTBO YACOB I10 34 5 1
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https://m.edsoo.ru/7f417fb2
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9 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
Ne /i Konrpoabnsie IIpakTuueckue
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTsbI padoThI
pecypchbl
bu6mmoreka [IOK
1 IT 8 4
OBTOpEHHE Kypea © Kitacea https://m.edsoo.ru/7t41a302
2 Dneme KOMOWHATOPHK 4 1 brbmiorexa LOK
JICMCHTBI MOHWHATOPUKHU
p https://m.edsoo.ru/7f41a302
3 I'eomeTpuyeckas BeposSITHOCTh 4 bubnmorexa LHOK
P p https://m.edsoo.ru/7t41a302
bu6mmoreka [IOK
4 Henbrranis beprysn 6 ! https://m.edsoo.ru/7t41a302
5 Crvaaiinag e . 6 bubmuorexa [JOK
JIydanHast BCJIMYNH
Y https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Otobuwenne, KOKTpOIH 10 ! https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 14 1 )
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