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HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1MPPOBOM MUPE BEPOSTHOCTh U CTATUCTHUKA MPHUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKECHHM, TaK U UX POJIH
B 00pa3oBaHuM, HEOOXOIMMOM KaXI0My 4esoBeKy. Bo3pacraer uncno npodeccuii, mpu
OBJIAJICHUU KOTOPHIMH TpeOyeTcsi Xxopomias 0a3oBas TMOJArOTOBKAa B  0O0JacTH
BEPOATHOCTH U CTaTUCTHKH, TaKasl MOJATOTOBKA BaKHA JUIS MPOAODKEHUS 00pa30BaHUS
Y JJISL YCIIEITHOM NMPO(eCCUOHAIBHON Kapbephl.

Kasxp1i1 4enoBek MoCTOSSHHO MPUHUMAET PEIICHUSI HA OCHOBE UMEIOLIUXCS Y HETO
JaHHBIX. A 171 00OCHOBAaHHOTO TPHWHATHUS PEIICHHS B YCIOBUSX HENOCTaTKa WU
n30bITKa HWHGOPMAIIUM HEOOXOJMMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUIECKOE MBIIIICHHE.

HMeHHO 103TOMY OCTpO BCTaia HEOOXOIUMOCTh C(hOPMUPOBATH y OOYHAIOIIUXCS
(YHKIMOHATBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B Cce0sl B KauecTBE HEOThEMIIEMOM
COCTaBIISIIOIIECH YMEHUE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATh WH(OPMAIIUIO,
MIPE/ICTABJIICHHYIO B PA3JIMYHBIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
pEAbHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIINE BEPOSTHOCTHHIC
pacuéThl.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMHU MpHUHIUMIIAMU cOOpa, aHajau3a u
NpE/CTaBICHUS JAHHBIX M3 Pa3IUYHbIX cdep KU3HU OOIecTBa M TOCyIapcTBa
npuoOmaeT oOydalmmxcs K OOIIECTBEHHBIM HHTepecaM. I3ydyeHuwe oOCHOB
KOMOWHATOPUKU pPa3BUBACT HABBIKM OpraHU3alud Iepedopa W Tmojcyéra uwucia
BapHaHTOB, B TOM YHWCJI€ B MPUKIAJHBIX 3a7adax. 3HAKOMCTBO C OCHOBAMH TEOPHH
rpadoB co3gaét matemMaTUdecKuid (QyHIaMeHT st (POpMUPOBAHUS KOMIIETCHIIMA B
oOnactu uMHPOpPMATUKK U LUPPOBbIX TexHOJOrui. I[lpM H3ydyeHHUHM CTaTUCTHUKU H
BEPOSATHOCTH OOOTAIAfOTCS MPEACTaBICHUS OOYYaIOIIUXCS O COBPEMEHHON KapTHHE
MHUpa U METOJaxX ero MccieoBaHus, GOpMHUpPYETCs] TOHUMaHUE POJIM CTATHCTUKH Kak
UCTOYHMKA COLMAIbHO 3HAYMMOW HMHQOpPMAMKU U  3aKJIAJbIBAIOTCA  OCHOBBI

BCPOATHOCTHOI'O MBIIIIJICHUA.



B cOOTBETCTBUU C JaHHBIMU LIEJSIMH B CTPYKTYyp€ Iporpammbl yueOHOro Kypca
«BeposTHOCTD M CTATUCTHKA» OCHOBHOTO 00111ero 00pa30BaHUs BIIEICHBI CIIEIYIOIINE
coJlepKaTeNIbHO-METOANUECKUE JIMHUK: «lIpeacTaBneHne NaHHBIX WM ONUcaTelbHas
CTaTUCTUKa», «BeposarHocThy, «DmeMeHTsl KOMOMHATOpUKW», «BBeneHue B Teopurio
rpadoBy.

Conepxxanne ymHun «lIpencraBiaeHue JaHHBIX M ONKCATEIbHAs CTATHCTHUKA»
CIIy>KUT OCHOBOH JJis1 (hOpMHUPOBaHHS HABBIKOB pabOThl ¢ MHGOpPMAIUEi: OT YTECHUS U
UHTEpIpeTallud HHPOpMAIMK, NPEICTaBICHHON B Tabmuuax, Ha JAWarpaMMax H
rpadgukax, 10 cOopa, MPEACTABICHHMS M aHajdu3a JaHHBIX C MCIOJb30BaHHEM
CTaTUCTHUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHusd. Paboras c JaHHBIMH,
oOyyaroluecsi ydarcs CUUTBIBATb M HUHTEPIPETHPOBATh JAHHBIC, BBIJIBUraTh,
apryMEHTUPOBaTb M KPUTHKOBAaTh NPOCTEUIINE TUIOTE3bl, PA3MBIILIISATE HaJ
(dakTopaMy, BbBI3BIBAIOUIMMH HW3MEHYMBOCTb, W OLEHUBaTh MUX BIMSIHHUE Ha
paccMaTpUBaEMbIE BEJIMYHUHBI U IPOLECCHI.

NHTynTHBHOE TIPEACTABICEHHE O CIy4YalHOM W3MEHYMBOCTH, WCCIEN0BAHUE
3aKOHOMEPHOCTEW M TEHACHLMN CTAaHOBUTCS MOTHUBUPYIOLIEH OCHOBOM Uil U3YUYCHUS
TEOPUU BEPOATHOCTEN. boJbIIOe 3HAUEHNE NMEIOT IMTPAKTUYECKUE 3aJaHNs, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMHU.

[ToHsiTHEe BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBIonoJo0us CIy4yaifHOro COOBITHSI.
[Ipu n3yyeHun yueObHOro Kypca oOydaronrecs: 3HaKOMSITCS ¢ IPOCTEHITMMU METOaMu
BBIYMCIICHHUSI BEPOATHOCTEH B CIYyYalHBIX OKCIIEPUMEHTaX C PaBHOBO3MOKHBIMHU
AJIEeMEHTapHBIMU KCXOJIaMH, BEPOSITHOCTHBIMHM 3aKOHAMH, MO3BOJSIOIIUMUA CTABUTh U
pemath 0ojee cloXkHbIe 3aa4n. B yueOHbIN Kypc BXOASAT HaYaJIbHbBIE TIPEICTABICHUS O
CIIy4ailHbIX BEJTMYMHAX U UX YHCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOIIUXCS C
MHOXECTBAMU W OCHOBHBIMHM OINEpalMsIMH HaJ MHOXKECTBAMH, PacCCMATPUBAOTCS
NpUMEPBl NPUMEHEHUS [JIs PELICHHs 3aJad, a TaKKe HCIOJIb30BaHUS B JPYTHX

MAaTeMaTUYCCKUX KypCaxX U y‘ie6HI>IX npeamMeTax.



B 7-9 kmaccax usywaercss y4eOHbII Kypc «BeposiTHOCTb M CTaTHUCTHKA», B
KOTOpBIM BXOIAT pasnensl: «lIpencraBieHne AaHHBIX U ONKMCATENIbHAS] CTATUCTUKAY,
«BeposTHOCTBY», «D71€eMEHTB KOMOUHATOPUKWY», « BBeneHne B Teoputo rpaoBy.

Ha uzydenue yueGHOro Kypca «BeposaTHOCTh U cTaTucTuka» orBoautcs 102 yaca:
B 7 xiacce — 34 yaca (1 yac B Henenwo), B 8 kinacce — 34 gaca (1 gac B Henento), B 9

kiacce — 34 gaca (1 gac B Hefenio).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

[IpencraBieHne NaHHBIX B BHJE TaOJuL, AMArpaMM, rpadukoB. 3amojHEHHUE
Ta0HI], YTCHUE W TMOCTPOCHHUE AHArpaMM (CTOJOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
YreHue rpadukoB peajbHBIX IpoleccoB. M3BieueHne nHpopManuu U3 AMATPAMM U
Ta0JINL, UCTIOIb30BAHUE U UHTEPIIPETALIMS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeAHEEe apuPMETHYecKoe, MeauaHa, pa3Max,
HauOosblllee M HAaUMEHbLIEe 3HAuYeHUs Habopa 4YHUCIOBBIX MAaHHbIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

Criy4daliHbI{ SKCIIEPUMEHT (OIIBIT) U CIIy4ailHOE cOObITHE. BEpOsTHOCTH U YacToTa.
Posib MasoBEpOSITHBIX U MIPAKTUUECKHU JOCTOBEPHBIX COOBITHI B IPUPOJE U B OOILIECTBE.
MoHeTa 1 urpajapHas KOCTb B TEOPUH BEPOSTHOCTEM.

I'pad, BepumHa, pedpo. Crenenp BepmnHbl. Yucno pédep U cymmapHas CTENEHb
BepinH. [IpencraBnenue o csizHoctu rpada. lenu u mukiel. [Iytu B rpadgax. O6xon
rpada (ditsiepoB nyTh). [IpencraBnenue 06 opueHTHpOBaHHOM Tpade. Pemenue 3anay ¢
MTOMOIITEIO TpadoB.

8 KUIIACC

[IpencraBieHue JaHHBIX B BUE TAOIUL, UarpaMM, rpaduKoB.

MHO0X€eCTBO, 3JIEMEHT MHOXKECTBA, IOJAMHOXECTBO. Onepanyu HaJi MHOKECTBAMM:
oObeuHEHUE, TepecedeHue, aononHeHre. CBOWCTBa omepauuid HaJl MHOKECTBAMM:
MIEPEMECTUTENBHOE, COYETATENBHOE, PACIPEAEIUTENBHOE, BKIIIOUeHN. Vcronb3oBaHue
rpauyueckoro MpeACTaBICHUS MHOXKECTB [UJIi ONHMCAHMS PEaTbHBIX IPOLECCOB U
SIBJICHUM, IIPU PELICHUU 3a/1a4.

N3mepenne paccenBaHMs JOaHHbIX. Jlucmepcuss W CTaHAAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS CiydaiiHOro omnbita. Ciyuaiinbie coObITUs. BepostHOCTH
coObITUN. OMBITHI ¢ PaBHOBO3MOXKHBIMH JJIEMEHTApPHBIMU COOBITHSIMHU. CryyaiiHbIN
BbIOOp. CBsI3b MEXly MAJIOBEPOSATHBIMUA U IMPAKTUYECKH TOCTOBEPHBIMU COOBITHUSMHU B

npupojie, OOIIECTBE U HAyKe.



HepeBo. CBOICTBa JEPEBBEB: €IMHCTBEHHOCTH ITYTH, CYIIECTBOBAHUE BHUCAYEHN
BEpPUIMHBI, CBSI3b MEXKJY YHCIOM BEpPIIMH M 4HciIoM pEOep. IIpaBuio yMHOXEHHS.
Pemenue 3aau ¢ moMonibio rpados.

[IpotuBononoxueie coobiThA. Jnarpamma Diinepa. O0ObeIMHEHHE U MEPECEUEHUE
coObiTuii. HecoBmecTtHble coObiTus. Dopmyna CioXKeHUsT BEPOSITHOCTEW. Y CIOBHAs
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTusi. IlpencraBieHue
DKCIIEPUMEHTa B BUJE JepeBa. PelreHne 3amad Ha HAXO0XKACHUE BEPOSITHOCTEM C
ITOMONIBIO JIEPEBA CIIy4alHOIO SKCIIEPUMEHTA, TuarpaMm Jiiepa.

9 KIIACC

[IpeacraBneHre NaHHBIX B BUJE TAOJHIL, JUarpamm, rpaukoB, WHTEPIpPETALHS
JTaHHBIX. YTeHHEe U TOCTpOEHUE TabIuIl, IUarpamMmm, rpauKoB MO PEaIbHBIM JaHHBIM.

ITepecranoBku u (daxropuan. CoyeTaHuss UM YUCIO coudeTaHU. TpeyrojJbHHUK
[Tackains. Pemenue 3ama4 ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. Ciy4yaliHbIi BBIOOP TOYKM H3 (QUTYpPHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 YT OKPY>KHOCTH.

UcnbiTanune. Ycnex u Heynada. Cepusi ucnblTaHuM 10 niepBoro ycmnexa. Cepus
ucneiTanuil bepuyiu. BepostHocTu coObITHI B cepur UcTibITaHUN bepHyu.

CnyvailHasg BenMYMHA W pacOpelesieHHe BeposiTHOcTeld. Marematuueckoe
OXuJaHue u aucnepcus. [Ipumepsl MaTeMaTU4eCKOro 0XKUIaHUS KaK TEOPETHUYECKOTO
CpPEHEr0 3HAYECHHUS BEIMYMHBI. MaTeMaTHuecKoe OXKUIAHUE U JUCTIEPCUS CIIyYaliHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyImm».

[Tonsatue o 3akoHe OosblmIUX uyuceN. M3mepeHue BEpPOSITHOCTEH C IMOMOIIBIO

yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



INJTAHUPYEMBbIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMUbI
YUYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBbTATBI

JInyHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  IPOrpaMMbl  yuyeOHOro  Kypca
«BepoATHOCT U CTaTUCTUKA» XAPAKTEPU3YIOTCSL:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOLIJIOMY U HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JIOCTMIKEHUSM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTE€MaTUYECKON IIKOJIbI, K MCIOJIb30BAaHUIO 3THX JIOCTHKEHUN B APYIMX HayKax M
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN rpakIaHUHA U peanu3alliy ero npas,
IpPEJCTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKUMOHMPOBAHUS Pa3IMUYHbBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXAEHUIO JTHYECKUX MpOOJIEM, CBA3AHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUI HayKH, OCOZHAHMEM Ba)KHOCTH MOPaJbHO-
ATUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM HAa AaKTUBHOE YYacTME€ B PEIICHHH [PAKTHYECKHX 3aJay
MaTeMaTUYeCKOM  HAMpPaBIEHHOCTH, OCO3HAHUEM BAXXHOCTHU  MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSKEHWU BCEM JKU3HU Ui YCHEIHOM mpodeccuoHaabHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOCHUEM WHIUBUAYAIbHONW TPAeKTOPUM OOpa30oBaHUs U KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIIBHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTEeMaTHUYECKUX OOBEKTOB, 3ajay, pELIECHUH, pacCyXIeHUH, YMEHUIO BUICTb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JEATEIBHOCTM HA COBPEMEHHYI) CHCTEMY  HAy4YHBIX
Npe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, MPUPOAbl U
oOmiecTBa, IOHMMAaHMEM MAaTeMaTUYeCKOW HayKh Kak c¢epbl 4YeloBEeYeCKOU
NEeSATENbHOCTH, ATAlOB €€ pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LIMBUIM3ALMHU,
OBJIAJICHAEM S3BIKOM MaTEMaTUKM W MAaTeMaTUYEeCKOW KyJIbTYpOH KaK CpPEICTBOM
NO3HAHUSA MHUpPA, OBJIAJICHUEM IMPOCTEHIIMMHU  HABBIKAMHU  HCCIIENOBATEIIBCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIMOHAJIBHOTO 0JI1ATONOTYYHsI:

TOTOBHOCTBIO TIPUMEHSITh MAaTEMAaTUUECKIE 3HAHUS B UHTEPECAX CBOETO 3I0POBbS,
BEJICHHSI 3JI0POBOTO 00pa3za XHW3HU (3I0pOBOE MUTAaHUE, COATTAHCHPOBAHHBIN PEXUM
3aHATUA W OTABIXA, peryisipHas Qu3uveckas aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HAHUEM CBOETO IpaBa Ha OMMOKY U TaKOTO Ke TpaBa APyroro
YeNI0BEeKa;

7) 3K0J10THYECKOe BOCTIHTAHHE:

OpUEHTAIMel Ha MPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHWHK JUIS pelieHUs 3anad B
00JIaCTH COXPAHHOCTU OKpYKaloled Cpe/bl, TIIaHUPOBAHUS MTOCTYIKOB U OIICHKUA UX
BO3MOXXHBIX TIOCTICACTBHMA JJIsi OKPYXKAIOLIEH Cpenbl, OCO3HAaHWEM TJI00ATBHOTO
XapakTepa SKOJOTUUECKUAX TPOOJIEM H ITyTeH UX PEIICHHUS;

8) amanTaumMs K HM3MEHSIIOIIMMCS YCJOBHSM CONHUAJIBLHOW W TNPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JISHCTBUSIM B YCIIOBHSIX HEONPEICIEHHOCTH, TTOBBIIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 IMPaKTUYECKYIO NeATeIbHOCTh, B TOM YHCJIE yYMEHUE
VUHUTBCS Y APYTUX JIOACH, TPHOOpETaTh B COBMECTHOM ACATEIHPHOCTA HOBBIC 3HAHUA,
HAaBBIKH U KOMIIETCHIIH U3 OTIbITA APYTHX;

HE0OXOIUMOCTHIO B (POPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YuCie (GOPMYITUPOBATH
UJIeH, TIOHATHS, THIIOTE3bl 00 00BEKTaX M SBICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh Ne(MHUIMTHI COOCTBEHHBIX 3HAHWW M KOMITIETCHTHOCTEH, TIIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEMBbIC
permeHuss W JACUCTBUSA, (OPMYJIUPOBaTh ¥ OICHUBATh PHUCKH U TIOCIICICTBUSA,
(hopMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue AecTBU:

e BBIABISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPHU3HAKK MAaTEMaTHYCCKUX
O00OBEKTOB, TIOHATHH, OTHOIICHWH MEXKIy TMOHATUAMH, (HOPMYIHUPOBATH
onpeneIeHus TTOHSITUH, yCTaHaBJINBAThH CYIIIECTBEHHBIN MPU3HAK
Knaccupukanyuyu, OCHOBaHUSA I OOOOIIEHWS ¥ CpPaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHHMATH, dbopMynupoBaTh U peoOpazoBHIBAThH CYXKICHUSI:
yTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, EANHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC,



BBISIBJIATh MAaT€MATUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3U M NPOTHUBOPEUYUS B
(akTax, MaHHBIX, HAOMIOIEHUSX U YTBEPKACHUAX, Mpe/jiaraTb KpUTEPUH IS
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUNI;

JIeNaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
MHAYKTUBHBIX YMO3aKJIFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

pa3OupaTh [OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHUN (TIpsIMble U OT
MPOTUBHOT0), MPOBOAUTH CAMOCTOSITEIBHO  HECIIOXKHBIE J10Ka3aTeIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpauUBaTh apryMEHTALUIO, TPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh c1oco0 peleHus: yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peunieHus, BbBIOMpaTh HaWOOJEe MNOAXOIAIIUMNA C YYETOM CAMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLCKue JeiCTBUSA:

UCIIOJb30BaTh BONPOCHl KAk MCCIEAOBATENbCKUI HHCTPYMEHT TIO3HAHMUA,
(GopMynMpoBaTh  BONPOCHI,  (DUKCUPYIOIIHE MPOTUBOpPEUHE, MNpoOIeEMy,
CaMOCTOSITENIbHO yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOAUTh MO  CaMOCTOSTEIbHO  COCTaBJICHHOMY IUIAaHY  HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIENOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEN
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSITeNIbHO (OpMYJIUPOBaTh OOOOIIEHUSI W BBIBOJLI MO pe3yJibTaTam
OPOBEAEHHOIO  HAONIOJIEHUs, UCCIECOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKKe BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh M M30BITOYHOCTh  MHGpOpMAlUH, JaHHBIX,
HEOOXOUMBIX JJIsl peUICHUs 3a1a4H;

BbIOMpATh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U  UHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpATh (opMy MpeAcTaBiICHUs MHDOpPMALUMU U WILIIOCTPUPOBATH PElllaeMble
3aJlauM CXeMaMH, JuarpaMmMamMu, HHOM rpauKoil 1 uX KOMOMHAIUSIMU,
OLIEHMBATh HAAEKHOCTh HHPOPMAIIMH 110 KPUTEPUSM, PEIOKEHHBIM YUUTEIEM
WK CPOPMYJIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKIACHHS B COOTBETCTBUU C YCJIOBHUSIMHU U
1easiMi OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, 1aBaTh MOSACHEHUS MO XOAYy pPEIIeHUs 3a]ayH,
KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;



B X0/A€ OOCYXXIEHHS 3a/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,

npoOyieMbl, pelraeMod 3a/ayd, BBICKA3bIBaTh HJIEH, HAICJICHHbIE Ha TIOUCK

pEIIEHHUs, COMOCTABISATh CBOU CYXKACHUSA C CYXICHUSMHU JIPYTHX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe U CXOJICTBO IMO3UIIMM, B KOPPEKTHOU Gopme

(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TIPENCTaBIATH PE3YJAbTAThl PEIICHUS 3aJayd, IKCIEPUMEHTA, HCCIIECIOBAHMS,
MPOEKTa, CaMOCTOSITENIbHO BhIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3ajad
Ipe3eHTallM U 0OCOOEHHOCTEN ayIUuTOpUY;

e T[IOHMMAaTh M UCIOJIb30BaTh MPEUMYINECTBA KOMAHJHOW W WHIMBHAYaTbHOU
paboThI IPU PEIIEHUU YYEOHbIX MaTEMaTHUECKUX 3aj1ay;

e TMpPHUHUMATH II€JIb COBMECTHOH JESITENbHOCTH, IUIAHUPOBATH OPraHU3AILUIO
COBMECTHOI paboThl, pacnpeAensTb BUAbl pabOT, 10roBapuBaThCs, 00CYXKIATh
IPOLECC U Pe3ybTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIIOCH;

e yYacTBOBaTh B TPyMHNOBBIX (popmax paboThl (0OCYXIeHUs, OOMEH MHEHUSIMH,

MO3TOBBIE IITYpMbl W JpPYTu€), BBIIOJHATH CBOK YacTh paboOThl U

KOOPJMHHUPOBATh CBOM JCWUCTBUA C JAPYTUMH WICHAMH KOMAaHIbI, OICHUBAThH

KaueCcTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM

y4aCTHUKaMHU B3aUMOJAECHCTBHUSL.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

e CaMOCTOSITEIBHO COCTABIIATH IJIaH, aJITOPUTM PELICHUS 3a1auu (UJIM €ro 4acTh),
BBIOMpATh CMOCOO peleHUss ¢ YYETOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapPUAHThl PEIICHHUN C
y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIIUOHAJIbHbBIN HHTEJJIEKT:

e BIJIQJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca W pe3ylibTara
pelIeHns: MaTeMaTUYeCKOM 3a1auu;

e TMPEABUIETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHHM 3aJadH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IIOCTaBJICHHON LIeIU H
YCIIOBUSIM, OOBSCHATh MPUUYMHBI JOCTHKEHHUS WM HEIOCTIKEHUS 1IeJH,
HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xonny oOyuenust B 7 kiaacce 00y4aromuics MOIyyuT CAEAYIOIINe PeIMETHbIE
pE3yNbTaThI:



Uutate wHOpMAIMIO, TMPEACTaBICHHYI0O B Ta0lWIax, Ha [auUarpaMmmax,
NPEACTABIATh JIaHHbIE B BHJI€ TaOJMWI, CTPOUTH JUarpamMMbl (CTOJIOMKOBBIC
(cTosiOuaThie) ¥ KPYroOBHIE) IO MACCHBAM 3HAUYCHUIA.

OnuceiBaTh 1 UHTEPIPETUPOBATH PEAbHBIE YNCIOBBIE JAHHBIE, MPE/ICTABICHHBIC
B Ta0JIMIIaX, HA AUarpaMmax, rpadukax.

Hcnonb30BaTh 17151 ONUCAHUA JAHHBIX CTATUCTUYECKHUE XAPAKTEPUCTUKU: CPEAHEE
apupMeTHIeCKoe, MeTnaHa, HanboJIbIIIee U HAaUMEHBITIEE 3HAYCHUS, pa3Max.

NmeTtyr mnpencrtaBieHue o©O CIy4yalHOM MW3MEHYMBOCTH Ha IIpUMEpax IIEH,
(¢U3MYEeCKUX BEIWYMH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh IMPEACTaBICHUE O
CTaTUCTUYECKON YCTOMUYUBOCTH.

K xoHny oOyuenus B 8 kiaacce 00yyaromuics NOayyuT CAEAYIOMINE IPEeIMETHbIE
pPEe3yJIbTaTHI:

N3Bnekats u npeoOpa3oBbIBaTh WHGOPMAIIUIO, MIPEACTABICHHYIO B BHUJI€ TaOJIMII,
auarpaMm, rpauKoB, IPEJICTABIATh JaHHBIC B BUE TaOIUII, 1Uarpamm, rpaduxos.

OnuceiBaTh JaHHBIE C TMOMOIIBIKD CTAaTUCTHUYECKUX IIOKA3aTEeNeH: CPEeIHUX
3HaYeHUM U Mep paccerBaHus (pa3max, TUCIIEPCUS U CTAaHAAPTHOE OTKJIOHECHHE).

HaxoauTh 4acTOThI YMCIIOBBIX 3HAYEHHN M YacCTOThI COOBITHII, B TOM YHUCJE IO
pe3yabTaTaM U3MEPEHUN U HAOIIOISHUM.

Haxonuth BepoOsSITHOCTH CIy4yaWHBIX COOBITUH B OIBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITUI, B TOM YUCJIE B OMBITAX C PAaBHOBO3MOKHBIMU JIEMEHTaApPHBIMU
COOBITUSIMHU.

Hcnonp3oBath Tpaduueckue MOJETU: JEPEeBO CIIy4ailHOTO HJKCIEPUMEHTA,
ayarpamMMsbl Diliepa, YMciaoBas mpsmasi.

OnepupoBaTh MOHATUSIMHU: MHOXECTBO, MOJAMHOECTBO, BBINOJHATH OIEpalUH
HaJl MHOXXECTBaMU: 00beMHEHNE, TIepeceUeHne, JOMOJIHEHUE, MEPEUUCIISITh JIEMEHTHI
MHOKECTB, MPUMEHSTH CBOMCTBA MHOKECTB.

Hcnonp3oBath Tpaduyueckoe Mpe/CTaBIeHNEe MHOXKECTB U CBSI3CH MEXIYy HUMH
JUIs ONMCaHMsI TIPOLIECCOB U SIBJICHUI, B TOM YHUCJE MPHU PEUICHUU 337ad U3 JAPYTHX
Y4eOHBIX MPEMETOB U KYPCOB.

K xoHniy oOydenus B 9 kiaacce oOyqaromuiics MOJTYYUT CICIYIOMINE TTPEAMETHBIS
pE3yJbTaTHI:

N3Bnekate W mpeoOpa3oBbIBaTh MH(POPMAIIUIO, MPEJACTABICHHYIO B Pa3IUYHBIX
HMCTOYHMKAX B BHUAC TaOnWIl, aAuarpamMm, rpauKoB, MPEACTABIATh JIaHHBIE B BUJE
Ta0uIl, TUarpaMm, rpauKoB.

Pemate 3amaus  OpraHM30BaHHBIM MEpeOOpPOM BApUAHTOB, a TaKXKe C
MCITOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh onucaTeabHbIE XapaKTEPUCTUKH JJIsI MACCUBOB YKCJIOBBIX JIAHHBIX,
B TOM YMCJIE CPEHUE 3HAUECHUS U MEPBI PACCEUBAHMUSL.



HaxoauTe 4acToThl 3HAYEHUM W YACTOTHl COOBITHUS, B TOM 4YHCIE MOJb3YAChH
pe3yabTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOIIOACHUH.

Haxonutb BEpOSITHOCTH CIIy9ailHBIX COOBITUN B M3YYCHHBIX OMBITAX, B TOM YHUCIIC
B OIBITaX C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMHU, B CEPUSAX UCIBITAHUHN JI0
NIEPBOIO YCIIEXa, B CEpUAX UCIBITaHUN bepHyIu.

HNmeTs npeacTaBiieHUE O CIy4alHOW BEIUYMHE U O PACIPEACIEHUNA BEPOSTHOCTEM.

NmeTs mpencraBieHME O 3aKOHE OOJBIIMX YHCENI KaKk O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOW WM3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHCET B
IpUpOie U OOIIECTBE.



TEMATHUHYECKOE IIVTAHUPOBAHHUE. 7 KJIACC

No KoandecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
n/n Kourpoubnbie IIpakTHyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
bu6mmoreka [IOK
! TlpeAcTaBieRHe RanHEX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmHcarenbHas CraTueThia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 City\aiinas H3MCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brexenne B Teopmio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTE M 9acToTa Ciy4aliHOTO 4 1 bubnnorexa [HOK
coObITHS https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 2
6 O0001enne, cucreMaTn3amus 3HaHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 5



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 KVIACC

KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoububle IIpakTHyeckue
n/m  NmporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI

bu6mmoreka [IOK

1 Hoptopenme kypea 7 iracca 4 https://m.edsoo0.ru/7f417fb2
5 OnmucarenbHas cTaTUCTHKA. PaccenBanue 4 bubmuorexa [JOK

JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK

3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

4 BeposiTHOCTB citydaifHOTO COOBITHUS 6 1 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK

> Beenenne B Teopmio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK

6 Caysafieie cOObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuotexa [JOK

7 O0006111eH1E, CHUCTEMATH3AllUs 3HAHUI 4 2 httns://m.edsoo.ru/7i17fb2

OBHIEE KOJIMYECTBO HACOB 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
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9 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM deKkTpoHHbIE (LM (POBbLIE)
Konrpoabnsie IIpakTHyeckue
n/m  nporpaMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6nmmoreka [IOK
1
TosTopenue kypea 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6nmmoreka [IOK
2 DIeMEHTEI KOMOUHATOPHIKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSITHOCTD 4 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
4 Henprranns beprysm 6 1 https://m.edsoo.ru/7f41a302
. bubnnorexa [IOK
S Coryuaiinas penuuHsa 6 https://m.edsoo.ru/7f41a302
bubnunoreka LIOK
6 Obodmenne, KonTpo, 10 . https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34 1 9
ITPOI'PAMME
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