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MNOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTbh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUM, TaK U
UX pOJIM B 00pa3oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaIEHUN KOTOPBIMU TpeOyeTcst XopoIiasi 6a30Basi MOArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJKEHHUS
oOpa3oBaHus U JIs YCIIEIHOM NpodecCuOHaTbHOM Kapbephl.

Kaxx11p1i1 4enoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHUS PEIICHUS B YCIOBUSAX HEAOCTaTKa
WM U30bITKa WHOOPMAITUU HEOOXOAUMO B TOM YHCJE XOPOIIOo C(OPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MMeHHO 1O3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi GyHKIIMOHATIBLHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAJIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3JIMYHBIX (OpMAX, TOHUMATh
BEPOSITHOCTHBIM XapakTep MHOIMX pPEAJIBbHBIX IIPOLIECCOB M 3aBUCHMOCTEH,
IIPOU3BOJMUTH MPOCTEMIINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHAIU3a U
NPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cdep KU3HU OOIIecCTBAa M TOCYAapCTBA
npuodIaeT o0yyaroumxcs K OOILIECTBEHHbIM HHTepecaM. l3yueHue ocHOB
KOMOMHATOPUKHM Pa3BUBAET HABBIKM OpraHU3alUy Iepedopa M mojacyéra yucia
BAapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co31aéT MaTeMaTuueckuii PyHaamMeHT st GOpMUPOBAHUSI KOMIIETCHITUHN B
o0nacTu UHPOPMATUKH U HUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTalIalOTCsl MPEACTABICHUS OOYYarolMXCi O COBPEMEHHOM
KapTHHE MHpa M METOJaX €ro HCCielNOoBaHUs, (OpMHUpPYETCs NMOHUMaHHUE POJIU
CTaTUCTUKU KaK HCTOYHUKA COLMAIBLHO 3HAYUMOI MH(OPMAIIMK U 3aKIa/IbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH LIEJISIMU B CTPYKTYpE MPOTrpaMMbl yueOHOT 0 Kypca
«BeposiTHOCTP M CTaTUCTUKa» OCHOBHOTO 0O0IIEro oOpa3oBaHMs BbIJCIICHBI
CIIEIyIOLME COAEpKATENbHO-MEeToANYEeCKue IUHUM: «lIpencraBieHne NaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEeMEHThl KOMOHHATOPUKWY,
«BBenenue B Teoputo rpadony.

Conepxanue muann «lIpencraBieHne MTaHHBIX W OMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOM 7151 pOpMUPOBAHUS HABBIKOB pabOTHI C UH(POpPMAIIUEH: OT YTCHUS
¥ MHTEpHpeTanuu uH(popMaIuu, IpeacTaBIeHHON B TaONHIax, HA AUarpaMMax u
rpadukax, 1o cOopa, MPEACTaBICHUS W aHaIM3a JaHHBIX C HMCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTUK CPEeIHUX U paccenBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnyecss yd4aTcsi CUMTHIBATh W HMHTEPIPETUPOBATH JIaHHBIE, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIMOTE3bl, Pa3MBIIUISATh HaJ
dakTopamMu, BBI3BIBAIOIIUMH HW3MEHUYHMBOCTh, W OIICHWBATh WX BIMSHHEC Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

NHTYyUTHUBHOE TPEACTABICHUE O CIy4YallHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEH ¥ TEHJIECHIIMA CTAHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW [IJIst
U3YYCHUS TEOPUH BEPOSTHOCTEH. boyblioe 3HAYeHHWE HMMEIOT MPAKTHICCKUE
3aJIaHUsl, B YACTHOCTH OMBITHI C KJIIACCHICCKUMHU BEPOSTHOCTHBIMUA MOJICIISIMH.

[loHsiTHEe BEpPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONOI00MS Ciy4ailHOTrO
coObiTus. [lpm wu3ydyeHuu yuyeOHOro Kypca oOydarommecss 3HAKOMSTCS C
MPOCTEUITUMHU METOJJAMHU BBIYUCIICHHS BEPOSITHOCTEN B CITy4alHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemiaTh Oojiee CIOKHBIE 3afaud. B y4eOHBIH Kypc
BXOJISIT HAYaJIbHBIC TPEACTABJICHUS O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYAOIIMXCS C
MHOXECTBAMH M OCHOBHBIMHU OIEpaIlUsIMU HAJlT MHOKECTBAMHM, PacCMaTPHUBAIOTCS
pUMEpPH TIPUMEHEHUS I PEIICHUS 3a/ad, a Tak)Ke HCIIOIh30BaHUS B APYTHX
MaTEeMaTUYECKUX KypcaX U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuyaercs yueOHbI Kypc «BeposiTHOCTh U CTaTUCTHKa», B
KOTOPBIN BXOIST pa3zaeibl: «[IpeacTaBienne TaHHBIX U ONTHUCATEIbHAS CTATUCTUKAY,
«BeposiTHOCTBY, «DEeMEHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpadoBy.

Ha uzydenne yueOHoro kypca «BeposiTHOCTh U cTaTucTHKa» oTBOUTCA 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 yac B Hezieno),
B 9 xiacce — 34 gaca (1 gac B HeeI0).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, TUarpamm, rpadukoB. 3arOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIHII, UCTIOIb30BaHUE U MHTEPIPETALIMS TaHHbIX.

OnucatenpHasi CTaTUCTHKA: cpefaHee apuMeTHUecKoe, MeIuaHa, pa3Mmax,
HanOOJIbIIIeE M HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipmmepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHbI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHEe. BeposTHOCTh H
4acToTa. PoJIb MaJIOBEPOSITHBIX U MPAKTHIECCKU TOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepummna, pedpo. Crenenp BepumMHbL. Yuciao pébep u cymmapHas
creneHb BepiuH. [IpencraBnenue o csizHoctu rpada. lemu u nuxisl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBieHue o0 OpUEHTHUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpeacraBnenue NaHHBIX B BUE TaOIMI], TUarpamMmm, rpa)uKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOECTBaMU: 00beIUHEHUE, TTepeceueHue, nonoiHeHue. CBONWCTBa onepaiuii HaJl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBbHOE,  PACHPEIEIUTENBHOE,
BKIItoueHus. Mcnonb3oBaHue Trpaduyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMSI PeaJbHBIX MPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4.

N3mepenne paccerBaHMs JaHHBIX. J(Mcrnepcus U CTaHAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoct  coObiTui.  OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTApPHBIMU
coObITusiMU. Ciyyalinbiii BEIOOp. CBSI3b MEXKIY MaOBEPOATHBIMU U MPAKTUUYECKU
JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBbEB: €AMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCSIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxkueie coObiTusA. Juarpamma Oiinepa. OObenuHeHue u
nepeceyeHne  coObIThil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAas BEPOSITHOCTh. [IpaBmio ymHOkeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHAE JepeBa. Pemienue 3agad Ha



HaxXO0XXJICHUE BEPOSTHOCTEW C MOMOIIbIO JEpEeBa CIy4allHOrO SKCIEPUMEHTA,

auarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdWi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB mo
pealbHbIM JIaHHBIM.

[lepectanoBku u (aktopuan. CouyeTaHus U YUCIO codeTaHuil. TpeyronbHUK
[Tackains. Pemienue 3a1au ¢ UCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYpHl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

HcnsiTanue. Ycenex u Heyaada. Cepust UCNIbITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuysum. BeposatHocTu coObITHII B cepun ucnibiTaHuil bepHyim.

CrydaiiHasg BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTudyeckoe
oXxujgaHue u aucnepcus. llpumepbl MareMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTHudecKoe OXWIAHHUE U
JUCIIEpCUS] CIyYallHOM BEJIIMYMHBI «YHUCJIO YCIEXOB B CEPUU HCHBITAHUU
bepnyum».

[lonsarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOsSTHOCTEH C TOMOIIBIO
yacToT. Ponib 1 3HaUeHHNE 3aKOHA OOJIBIINX YUCE B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI YYEBHOI'O KYPCA «BEPOATHOCTD U
CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS TPOrpaMMbl y4eOHOT0 Kypca « BeposiTHOCTh U CTATUCTUKA» XapaKTEPU3YIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM HMHTEpeca K MPONUIOMY W HACTOAIIEMY POCCHUHUCKOM MaTEMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K
JIOCTHXKEHUSM POCCUMCKMX MAaTEMAaTUKOB M POCCUMCKOM MaTEMAaTUYECKOM IIKOJIbI, K UCTIOJIb30BAaHUIO 3TUX JOCTHUKCHUI B
JIPYTUX HAayKax W MPUKIIAJIHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaKJaHWMHA M pealu3alld €ro IpaB, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYpP, SBJICHUM, IPOLEAYpP TIpPa)KJaHCKOTO OOIIECTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHHUIO 3TUYECKHX TMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM
MIPUMEHECHUEM JTIOCTKCHUI HAYKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ATUYECKUX MPUHITUIIOB B JEATEIBHOCTUA YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTMBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a/1a4 MATEeMAaTUYE€CKON HAMpaBICHHOCTH, OCO3HAHUEM
BOXXHOCTH MaTEMaTHUYECKOTO 00pa30BaHUs Ha MPOTSHKECHUU BCEH JKU3HM JJIsl YCIIGITHON MTPOeCCHOHAIIBHON JIeATEIbHOCTH
1 pa3BUTHEM HEOOXOJMMBIX YMEHHUH, OCOZHAHHBIM BBIOOPOM U MOCTPOSHUEM WHIUBHUIYAIIBHOW TPACKTOPUU OOpa3oBaHUs
Y KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIMOHATBLHOMY M ACTETUYECKOMY BOCHPHUSTUIO MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEIICHUH,
paccyXJeHUN, yMEHUIO BUJIETh MAaTEMAaTUUECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIMEeN B JIESITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUSI Y€TIOBEKA, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTEMAaTUUECKON HAyKH Kak cephl YETOBEUECKON AEATEILHOCTH,



ATanoB €€ pa3BUTUSA M 3HAUMMOCTHU JJISI Pa3BUTHS LUBWIM3AIMY, OBIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYECKOM
KyJIbTYPOU KakK CpeJICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM ITPOCTEUIITUMU HABBIKAMH UCCIIEOBATEIBCKOMN 1€ATEIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpoOBaHHNE KYJIbTYPHI 3I0POBbSI H IMOLMOHAIBHOTO 0JIArONOJIYYMSI:

TOTOBHOCTBIO MPUMEHSTh MATEMAaTHUYECKUE 3HAHUS B MHTEPECaxX CBOETO 3/I0POBbs, BEACHHS 3J0POBOTO 00pa3a KU3HH
(3mopoBOe TMHTaHWE, COAITAHCHUPOBAHHBIM PEXUM 3aHATHA W OTIbIXa, peryispHas (U3MYecKas aKTHUBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pediekcHu, MPU3HAHKEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpHeHTalel Ha MPUMEHEHHEe MaTeMaTHYECKUX 3HAHWUW I PEIICHHs 3a/1a9 B 00JaCTH COXPAHHOCTH OKpYKaromei
Cpenpl, TJIAaHUPOBAHHS TOCTYNKOB W OIEHKHM HMX BO3MOXXHBIX TOCIEACTBUU IJI OKpPYXKAIOMEH Cpelbl, OCO3ZHAHHEM
TI00ATBHOTO XapaKTepa dKOJOTHICCKUX MPoOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHUSM CONMAIBLHON U NPUPOJIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOMNPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU 4epe3
MPAKTUIECKYIO IESITEILHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHX JIIOJICH, MPUOOpEeTaTh B COBMECTHOM JAEATEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OITBITA IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWU, B TOM 4YHCIE (POPMYIUPOBATH UJECH, MOHATHS, TUIIOTE3BI 00
00BEKTAaxX U SBJICHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, 0CO3HABATH I€(PHUITUTHI COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEMH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATHh CTPECCOBYIO CHTYAIIMIO KaK BBI3OB, TPEOYIOITHI
KOHTPMEP, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHUS U NEUCTBHS, (hOPMYIUPOBATH U OICHUBATH PUCKH U TOCIICICTBHS,
dhopMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornueckue aeicTBUA:



BBISBJISITh U XapaKT€PU30BaTh CYLIECTBEHHbIEC PU3HAKY MAaTEMATUYECKUX OOBEKTOB, MOHITHI, OTHOIUIECHUN MEXTY
HNOHATUAMHU, (POPMYIUPOBATH ONPEACIICHUS IMOHATHM, YyCTaHaBIMBATh CYLIECTBEHHBIM NMPHU3HAK KilacCU(UKAINH,
OCHOBaHUS /1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (GOPMYIUPOBATh U MPEOOPA30BBIBATH CY)K/ICHUS: YTBEPAUTEIbHBIC U OTPUIIATENIbHBIC, €IMHUYHBIC,
YaCTHBIC U O0IIIHE, YCIOBHEIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3HM U MPOTUBOpEUns B (pakTax, JaHHBIX, HAOJIOJEHUAX U
YTBEPKACHUSIX, MpeJlaraTb KPUTEPUH JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUUIA;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHAYKTHBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKIACHUH (IIPSIMBIE U OT IIPOTUBHOTO), IPOBOAUTH CAMOCTOSITEIBHO
HECJIOKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHUECKUX (DAKTOB, BBICTpAUBATh APryMEHTAIMIO, MPUBOJIUTH INPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIIOCOO penieHusl yu4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEILIEHUA, BbIOMpaTh Hauboee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSATENbHO BBIIEIEHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKue AeCTBUSA:

HCIIOJIB30BaTh BOIIPOCHI KaK MCCIICIOBATEIIbCKUM HHCTPYMEHT IMO3HAHUS, (POPMYITMPOBATh BOIIPOCHI, (PHKCUpYIOIINE
MPOTUBOPEYHE, NPOOJIEMy, CaMOCTOSITEILHO YCTaHABJIMBaTh HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3HUITUIO, MHECHHUE;

MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOJBIIIOE MCCIEAOBAHKE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00bEKTOB MEXKTy COOOI;
CaMOCTOSITeIbHO  (popMynIupoBaTh OOOOIICHWS W BBIBOJABI 110 pe3yjbTaTaM MPOBEAEHHOTO HAOIOACHUSA,
WCCJICIOBAHMSI, OIEHUBATH JOCTOBEPHOCTH TOJYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIICHHIA;,

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAK)KE BBIJIBUTATh MPEIAOIOKECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pa6ora c nundopmanueii:

BBISIBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(MOPMAIIUH, JaHHBIX, HCOOXOAUMBIX U1 PEIICHUS 3a1a4H;



BBIOHMpaTh, aHATU3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(DOPMAIMIO PA3TUYHBIX BUIOB U (HOpM
IIPEICTABIICHNUS,

BBIOMpaTh (hopMy MpeacTaBieHUs WHOOPMAIUKA W WLTIOCTPUPOBATH peIlaeMble 3aJadyll CXEMaMH, JuarpaMMaMu,
WHOU TpadMKON U UX KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HWHPOPMAIMHA IO KPHUTEPUSAM, MPEIJIOKCHHBIM Yy4YUTEIeM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMmyHMKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXIACHHUS B COOTBETCTBHH C YCIOBHSMHU W IEISAMH OOIIEHUS, SCHO, TOYHO,
TPaMOTHO BBIpaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHbMEHHBIX TEKCTaX, AaBaTh IMOSCHECHUSI TIO X0y PEIICHUS
3aJ1a4u, KOMMEHTHPOBATh TIOJyUYCHHBIN Pe3yJIbTaT;

B XOJie OOCYXICHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl, MPOOJIEMBbI, pelIaeMol 3aaaud,
BBICKA3bIBaTh WJICH, HAIEJICHHBbIE HAa TOMCK PEIICHMS, COMOCTABISATH CBOM CYXKICHUS C CYXICHUSMHU JIPYTUX
YY9aCTHHKOB JHaiora, OOHAapY»KHWBAaTh pPa3IndWe W CXOJICTBO IO3WUIMHA, B KOPpeKTHOU (opme (opmyaupoBaTh
pasHorIacusi, CBOM BO3PAXKCHHS,

MPEACTABIATh PE3yJbTaThl PEIICHUs 3a7a4d, SKCIIEPUMEHTA, UCCIEAOBaHMS, IPOEKTA, CAMOCTOSITEILHO BHIOMPATh
dbopmar BBICTYIUICHHS C YYETOM 3a/1a4 MPE3EHTALMK U OCOOEHHOCTEH ayIUuTOpHUY;

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WHAUBUAYyaJIbHOW pabOTHI MPHU pelIeHUH Y4eOHBIX
MaTEeMaTHYECKHX 3a]1a4;

MIPUHUMATH I1EJTb COBMECTHOM NIeITeIbHOCTH, INIAHUPOBATh OPTaHU3AITUI0 COBMECTHOM pabOTHI, paclpeIessaTh BUIbI
paboT, JOroBapuBaThCs, 00CYKIaTh MPOIIECC U PE3YNIbTAT pabOThI, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B TPYMNMOBBIX ¢Gopmax paboThl (0OCYyk)AeHUS, OOMEH MHEHUSMH, MO3TOBBIC IITYpPMbl U JPYyTHUE),
BEITIOJIHATh CBOKO YacTh pa0dOTHl U KOOPJAWHUPOBATH CBOM JICHCTBHUS C JAPYTMMHM YjICHAMH KOMaH/IbI, OIEHHUBATH
KauyeCTBO CBOETO BKJIaJia B OOIIHIA MPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM y4aCTHUKAMH B3aMMO/ICHCTBHSI.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBHSA

Camoopranuzamnus:



e CaMOCTOSITEJIHO COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUs 3aJay (WM €ro 4acTh), BHIOMpATh CIOco0 pEerieHus C
y4€TOM UMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapHAHTHI
pelieHuit ¢ ydéTomM HOBOM HH(pOpMaIuu.

CaMOKOHTPOJIb, SMOLIMOHAJbHBIH UHTEJJIEKT:

e BJAJETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS MIpOIecca U pe3yibTaTa pelieHnsl MaTeMaTHYeCKON 3a1auH;

e TMPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH IIPU PEIUICHUH 3aJa4l, BHOCUTh KOPPEKTUBBI B AEATEILHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa ACATEIbHOCTU IOCTABICHHON 1€MW U YCJIOBUSM, OOBICHATH MPUUYHHBI
JIOCTUKEHUSI WJIK HEIOCTUXKEHHUS 11EIU, HAaXOIUTh OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniry oO0ydyeHusi B 7 kiaacce o0ydarOIIHiics MOTYUUT CISAYIONINE TPEAMETHBIC PE3YJIbTATHI:

UwuraTh HHpOpMAILIUIO, TPEACTABICHHYIO B Ta0IHIIAX, HA TUarpaMMax, IpeJICTaBIATh JaHHbIE B BUJIE TAOIUIl, CTPOUTH
JuarpaMmbl (CTOJIOMKOBBIE (CTOI0UYAThIE) M KPYTOBBIE) 10 MacCUBaM 3HAYEHUH.

OnuceiBaTh M MHTEPIPETUPOBATH PEAIbHBIC YHMCIIOBBIC JaHHBIC, MPEACTABICHHBIC B TaOMWIAX, Ha JUarpaMMax,
rpadukax.

Hcnonp3oBaTh AJi1 ONMUCAHUS JaHHBIX CTAaTUCTHYECKHE XApPAKTEPUCTUKH: CpeaHee apu(pMeTHYecKoe, MeIHUaHa,
HauOOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max.

HMeThb mpeacTaBiaeHUe O CIy4aliHOW M3MEHUMBOCTH HA TIpUMeEpax IieH, (PU3NIECKUX BETUYHH, aHTPOIIOMETPUUYECKHIX
JAHHBIX, UMETh MIPEICTABIICHUE O CTATUCTHYECKON YCTOMYUBOCTH.

K konity oOydeHus B 8 kiacce 00y4yaromUiics MOTYYUT CAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

W3BnekaTs 1 mpeodpa3oBbIBaTh HH(POPMAITHIO, TPEICTABICHHYIO B BUJIE TAOIUII, TUarpamMm, rpauKoB, MPEICTABISATh
JaHHBIC B BUE TaOIUI, TUarpamm, rpaduKoB.

OnuceiBaTh TaHHBIE C MTOMOIIBIO CTATHCTHYECKUX IOKa3aTeliel: CPeAHUX 3HAUCHWH M MEp paccerBaHUs (pa3max,
JUCTIEPCHUS U CTAHAPTHOE OTKIIOHEHUE).



HaxonuTh 4acTOTHl YHMCIIOBBIX 3HAYEHUH W YacTOThl COOBITHI, B TOM 4YHCJIE MO pe3yjbTaTaM HU3MEPEeHUH U
HaOJIIOICHUIA.

HaxonuTth BEpOATHOCTH ClydyalHbIX COOBITHI B OIBITaX, 3Has BEPOSITHOCTU 3JIEMEHTAPHBIX COOBITHI, B TOM YHUCIIE B
OMBITAaX C PABHOBO3MOYXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH.

Hcnonp3oBath rpaduyecKkue MOJENU: AEPEBO CIIy4ailHOTO SKCIIEpUMEHTA, TUarpaMMbl Diiiepa, YucaoBast mpsmasi.

OnepupoBarh MOHATUSIMH: MHOKECTBO, MOJAMHOKECTBO, BBINIOJHATH OINEpAllMU HaJ MHOKECTBaMU: OO0BEIMHEHHE,
MIEpECECUEHUE, TONOJIHEHUE, IEPEUHUCIISITh JIIEMEHTHI MHOKECTB, IPUMEHSITh CBOMCTBA MHOKECTB.

Hcnonb30BaTh rpaguueckoe NpeICTaBIEHNE MHOKECTB U CBSI3€M MEKy HUMU JJI ONMCAHUA MPOIIECCOB U SIBJICHUH,
B TOM YHCJI€ IPU PEUICHUH 33]a4 U3 IPYTUX YUYEOHBIX IPEAMETOB U KYPCOB.

K konIty oOydeHus B 9 kiacce 00y4yaromUiics MOTYYUT CIAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

W3Bnekats 1 npeoOpa3zoBbIBaTh HHPOPMALUIO, TPEICTABICHHYIO B Pa3IMUHBIX UCTOUHUKAX B BUE TaOJIMILI, 1UarpaMM,
rpauKOB, IPEICTaBIATh JaHHbIC B BUJE TaONIUILl, AMATPAMM, FPpa(UKOB.

Pematp 3a7aun OpraHu30BaHHBIM NIEPEOOPOM BapUAHTOB, a TAKKE C MCIOJIb30BAaHUEM KOMOMHATOPHBIX MpaBUI U
METO/IOB.

Hcrnonb30BaTh ONUCaTENbHBIE XaPAKTEPUCTUKH JJIsI MACCUBOB YMCIIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUCHUS U
MEpBI PaCCEUBAHUSI.

HaxoauTh 4acTOThl 3HAYEHUI M 4aCTOTHI COOBITHSL, B TOM YHUCIIE MOJIb3YACh pe3ybTaTaMy MPOBEIEHHBIX U3MEPEHUI
Y HaOJIIOICHU.

HaxonuTh BEpOSATHOCTH CIIy4allHBIX COOBITUH B M3YYEHHBIX OMbBITAX, B TOM YKCIIE€ B OMbBITAX C PABHOBO3MO>KHBIMU
3JIEMEHTapHBIMU COOBITUSIMH, B CEPUSAX UCIIBITAHUN JI0 IEPBOTO yCIeXa, B CepUixX UcTbITaHui bepHyu.

HNmMeTh npencTaBiieHUe O CIIy4aHOM BEJIMYMHE U O PACIIPEICIIEHUN BEPOSITHOCTEM.

HNMeThb npeacTaBiaeHUe 0 3aKOHE OOJIBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4YalHON M3MEHUHUBOCTU U
O POJIK 3aKOHA OOJBIIKUX YKCEI B IPUPOJE U OOLIECTBE.

TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/ KoaunuecTBo yacoB




HaumeHoBaHue pa3jiesioB U TeM DJIeKTPOHHbIE
MPOrpaMMbl Beero Konrpoabnbsie IIpakruyeckue (uuppossbie)
padoThbI padoTbI o0pa3oBaTte/ibHbIE
pecypchl
bubnunoreka LIOK
1 II 7 2
PEACTABIICHHE AaHHbX https://m.edsoo.ru/7f415fdc
2 OnucarenpHas CTaTUCTUKA 8 1 bubmmorexa LIOK
https://m.edsoo.ru/7f415fdc
b K
3 CiyuyaiiHast ”3BMEHYMBOCTD 6 1 nomotexa O
https://m.edsoo.ru/7f415fdc
4 Brenenue B Teopuro rpadoB 4 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacTOTa CIIy4aiilHOTrO 4 | Bbu6moteka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bu6mmoteka IIOK
6 0606 i 5 2
ODHICHIE, CHETEMATHSAMIE SHAHHH https://m.edsoo.ru/7f415fdc
OBLIEE KOJIMYECTBO YACOB I10 34 ’ 5

I[TPOTPAMME




8 KVIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne i/m P Kourpoububie IIpakTHyeckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 IT 7 4
poropeive kypea / ftacea https://m.edsoo.ru/7f417fb2
) OnmcarenpHas craTucTUka. PaccenBanne 4 bu6mmoreka [IOK
JaHHBIX https://m.edsoo.ru/7f417{b2
3 MiosKkecTBa 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
4 B i 0 6 1
CPOATHOCTE CIIYHAHHOTO COORITHA https://m.edsoo.ru/7f417{b2
b K
5 Beenenue B Teopuro rpados 4 nommorexa O
https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
6 C i 0 8
FLYAAIHBIE CODBITIA https://m.edsoo.ru/7t417fb2
bu6mmoreka [JOK
7 006006 , i 4 2
ODHICHHE, CHCTEMATHSAMITT SHAHHH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I1O 34 ’ |

I[TPOTPAMME




9 KIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrtpoabnsie Ilpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
b K
1 IToBTOpEHMe Kypca 8 kinacca 4 uommorexa [0
https://m.edsoo.ru/7f41a302
2 DneMeHThl KOMOMHATOPUKH 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a302
3 T'eoMmeTpuueckast BEpOATHOCTH 4 Bubmiorexa OK
P P https://m.edsoo.ru/7f41a302
bubnuoreka [{OK
4 4! b 1
CHPITARHA HEPHYILTH 6 https://m.edsoo.ru/7f41a302
5 CrnyuaiiHas BelnynHa 6 bubmorexa HOK
https://m.edsoo.ru/7f41a302
b K
6 O060011eHre, KOHTPOJIb 10 1 nbmmotexa L0
https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 1 2




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbsie IlpakTuueckue Aara tupposhie
Bcero u3ydeHusi  o0pa3oBaTesIbHbIE
padoThI padoThI pecypes!
1 [IpencraBneHue AaHHBIX B TaOIUIAX 1 bubmmorexa [TOK
https://m.edsoo.ru/863ec1{8
) IIpakTruecKkue BBIYUCIECHUS 110 1 bubnnorexka [JOK
TAaOJIUYHBIM JAHHBIM https://m.edsoo.ru/863ec324
3 N3Bnieuenne u nHTEpIIpETaLs | bubnuorexa [JOK
TAaOJUYHBIX JaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTuyeckas padora "Tabmumbr" 1 1
I'paduueckoe npescraBieHne
5 JAHHBIX B BUJI€ KPYTOBBIX, | bubnnoreka [JOK
CTOJIOMKOBBIX (CTOIOUYATHIX) https://m.edsoo.ru/863ed18e
JuarpaMm




UreHue ¥ NoCTpOCHUE Uarpamm.

bu6mmoreka [IOK

6 Hpunmeper aevorpagiiecinx https://m.edso0.ru/363ed602
JTUarpaMm
7 [IpakTrueckas pabora bubnunoreka [HOK
"InarpamMmbr" https://m.edsoo.ru/863ed72e
g Yucnossie Habopbl. CpenHee bubmmoreka [JOK
apupMeTHIECKOE https://m.edsoo.ru/863ed846
9 Yucnossie Habopel. CpenHee bubnnoreka [JOK
apupMeTHIECcKOoe https://m.edsoo.ru/863ed846
10 Menuana 4iciIoBOro Habopa. bubmuorexa [JOK
VY cTONYNBOCTE MEIUAHBI https://m.edsoo.ru/863edb3e
1 Menaunana 9uciioBOro Habopa.
Y CTOWYUBOCTD MEaHbI
2 [TpakTuueckas padota "Cpennue bubnnoreka [JOK
3HaYeHUS" https://m.edsoo.ru/863edcba
Haubonbiiee u HanMeHblIee
13 3HAYEHUS YUCIIOBOTO HAbOpa. bubmmorexa LIOK
https://m.edsoo.ru/863ee07a
Pazmax
Haubonbiiee u HanMeHblIee
14 3HAYEHUS YUCIIOBOTO HAbOpa.
Pazmax
HaubGonpiiee n HanMeHbIIee
15 3HAYEHHS YUCITIOBOTO Habopa.
Pazmax
KonTponbHas pabora no temam
bu6mmoreka [JOK
16 "[IpencraBneHue JaHHBIX.

OmnucarenpHas craTuCTUKA"

https://m.edsoo.ru/863ee390




17 Crny4aiiHasi ”3BMEHYHUBOCTD bubnunoreka [HOK
(mpumepsb) https://m.edsoo.ru/863ee4bc
18 YacToTra 3Ha4€HMI1 B MaCCUBE bubmmoreka [JOK
JaHHBIX https://m.edsoo.ru/863ee69¢c
bubmuoreka [JOK
1 r
? PyTHHpoBKa https://m.edsoo.ru/863ee9d0
20 ['ucrorpammel
21 I'ucrorpammel bubmmorexa [TOK
https://m.edsoo.ru/863eeelc
” [IpakTuueckas padota "CiyyaitHas bubnnoreka [JOK
W3MEHYUBOCTh" https://m.edsoo.ru/863eecc8
I'pad, Bepmnna, pedpo.
pad, sep pebp bubmuorexa [JOK
23 [IpencraBienue 3a1a4u ¢ MOMOIIBIO
https://m.edsoo.ru/863eef52
rpada
CreneHb (BaJIGHTHOCTD) BEPIIMHBL.
24 Hucno é(6e U CyMMa )Ha}IpCTeHeHL bubmmorexa [OK
pebep u ¢y P https://m.edsoo.ru/863efOba
BepuuH. Llens u nukin
)5 Hens u nuxan. [Tyts B rpade. bubnuorexa [JOK
IIpencraBnenue o CBA3HOCTU rpada https://m.edsoo.ru/863ef236
26 [IpencraBnenue 00 bubnuoreka [IOK
OpPUEHTUPOBAHHBIX Tpadax https://m.edsoo.ru/863ef3b2
7 CriyuaiiHblll ONIBIT U CIIy4yaiiHOE bubnnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
BepositHOCTh M wacToTa COOBITHS.
)% Ponb ManoBeposITHBIX U bubnnorexa [JOK

MPAKTUYECKH T0CTOBEPHBIX
COOBITHIA B IPHPOJIC U B OOIIIECTBE

https://m.edsoo.ru/863ef646




Momnera u urpanbHasi KOCTb B

29 . 1
TEOPUHU BEPOSATHOCTEH
30 [IpakTuueckas pabora "Yacrora 1 | bubmmoreka [JOK
BbINaieHus opia" https://m.edsoo.ru/863ef8a8
KonrponsHas pabora mo remam
31 "CnyyvaiiHasi ©3MEHUUBOCTD. [ 'padbl 1 1 bubmmorexa LIOK
ya _ P . https://m.eds00.ru/863f0186
BeposiTHOCTB cityuaifHOTO COOBITHS
1 [ToBTOpEeHME, 0600IICHNE. | bu6mmoreka [IOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24
13 [ToBTOpEeHME, 0000IIECHNE. 1 bubnnoreka [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa
14 [ToBTOpenue, obo0mIIEHNE. | bubmmoreka [IOK
BeposiTHOCTB cityuaifHOTO COOBITHS https://m.edsoo.ru/863efecO
OBIIEE KOJIMYECTBO YACOB I1O 34 ) 5
I[MTPOT'PAMME
8 KUIACC
KosnuecTBo yacos JJIeKTPOHHBIE
Ne ara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [IpencraBienue JaHHbBIX. 1 bubmuoreka [IOK
OnucaTrenbHasi CTaTUCTUKA https://m.edso0o.ru/863f029e
) Crny4aiiHast ”3aMeHunBOCTh. CpeiHue | bubnmoreka [JOK
YHCIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyqaitasie coObITHA. BeposTHOCTH 1 1 bubnuotexa [JOK

YaCTOThI

https://m.edsoo.ru/863f0578




Kitaccnueckue monenu reopun

bu6mmoreka [IOK

4 €pOATHOCTEN: MOHETA aJbHA
BCPOATHOCTCH: MOHETA 1 HrpalbHad https://m.eds00.ru/863f076¢
KOCTb
bu6mmoreka [IOK
5 OTtkIIOHE
THCTOHEHI https://m.edso0.ru/863f0a50
6 Jucniepcus ynuciaoBoro Habopa bubmorexa HOK
P p https://m.edsoo.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHUCIOBOIO bubnuoreka [IOK
Habopa https://m.edsoo.ru/863f0bfe
8 JuarpaMMbl pacCeMBaHUS bubmmorexa [TOK
P p https://m.edsoo.ru/863f0eab
bubmuorexa [JOK
9 MHO0KeCTBO, ITI0JIMHOKECTBO
https://m.edsoo.ru/863f1180
Onepanuu HaJl MHOYKECTBAMU:
10 061)61:) WHEHHE, TIepeceUcHUe bubmorexa HOK
g > 1IEP : https://m.edsoo.ru/863f143c
JIOTIOTHEHHE
CaoiicTBa onepauuii HaJl
1 MHOKECTBAMU: NIE€PEMECTUTEILHOE, bubnunorexa [JOK
COUYEeTaTEeIbHOE, PACIIPEACIUTENBHOE, https://m.edsoo.ru/863f1784
BKJTFOUCHUS
12 I'paduueckoe npecTaBieHue bubnnoreka [JOK
MHOECTB https://m.edsoo.ru/863f198c
13 KonTponbhas paboTa no remam
"Cratuctuka. MHOXecTBa"
14 DneMeHTapHble coObITHsI. CitydaitHbie bubnmnoreka [JOK

COOBITUA

https://m.edsoo.ru/863f1dec




15 BbraronpusTCTBYIOIMME IIEMEHTAPHBIE bubnnoreka [HOK
coObITHsI. BeposiTHOCTH COOBITHI https://m.edsoo.ru/863f1dec
16 brnaronpusaTcTByOMME 3J1€MEHTAPHBIE bubmmoreka [JOK
coObITust. BeposiTHOCTH cOOBITHI https://m.edsoo.ru/863f1{72
OMNBITHI ¢ PABHOBO3MOXXHBIMU
bubmuorexa [JOK
17 AIIEMEHTAPHBIMH COOBITUSIMH.
. https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXHBIMU
bubmuorexa [JOK
18 AIIEMEHTAPHBIMH COOBITUSIMH.
. https://m.edsoo.ru/863f21ca
CryualiHblii BBIOOD
[TpakTiueckas pabota "OMNBITHI C
19 ABHOBO3MO>KHBIMU AJIEMEHTAPHBIMU bubmmorexa [TOK
P P https://m.edsoo.ru/863f235a
coObITHSIMH"
bu6mmoreka [JOK
20
Hepeno https://m.edsoo.ru/863f2ade
CaoiicTBa epeBa: eIMHCTBEHHOCTh
o1 IIyTH, CyLIECTBOBAHHUE BUCAUEH bubnuoreka [IOK
BEPLUUHEL, CBA3b MEXKIY YUCIOM https://m.edsoo.ru/863f2bac
BEPIINH U YUCTIOM pEOep
bu6mmoreka [JOK
22 IT
PABIIO YMHOMCHIA https://m.edsoo.ru/863f2cd8
bubmuorexa [JOK
23 IT
PABIIIO YMHOMCHIA https://m.edsoo.ru/863f2e36
24 [TpoTuBOMNOI0XKHOE COOBITHE bubmmorexa [OK
https://m.edsoo.ru/863f2f8a
)5 Huarpamma Diinepa. O0beAHEHHE U bubnmoreka [JOK

MepeceueHne COOBITUI

https://m.edsoo.ru/86313214




26 HecoBmectabie coObiThs. Dopmyna | bubnnoreka [HOK
CJI0’KEHUS BEPOATHOCTEN https://m.edsoo.ru/863f3372
7 HecoBmectHblie coObiTusi. Dopmyna 1 bubmmoreka [JOK
CJI0’KEHHUSI BEPOSATHOCTEN https://m.edsoo.ru/863f3764
ITpaBua0 YMHOKEHHS BEPOATHOCTEH.
P M P bubmuorexa [JOK
28 VYcnoBHasi BEpOSITHOCTb. 1
https://m.edsoo.ru/863f38ae
HesaBucumbie coObITHS
ITpaBua0 YMHOKEHHS BEPOATHOCTEH.
P M P bubmuorexa [JOK
29 VYcnoBHas BEpOSITHOCTb. 1
https://m.edso00.ru/8633b06
HesaBucumbie coObITHS
30 [IpencraBnenue cay4aitHOTO 1 bu6mmoreka [IOK
DKCIEpUMEHTA B BUJIE IcpeBa https://m.edsoo.ru/863f3cbe
31 [IpencraBnenue ciy4aitHOTO 1 bu6mmoreka [IOK
SKCIIEpUMEHTA B BUJIE JE€pEBA https://m.edsoo.ru/863f3f20
[ToBTOpEeHnue, 06061IEeHNE.
bu6mmoreka [IOK
32 [IpencraBieHue naHHBIX. 1
https://m.edsoo0.ru/863f4128
OmnucarenbHas CTaTUCTHKA
bu6mmoreka [JOK
33 11 000 I 1
oTopennue, obodmerne. I'pagni https://m.edso0.ru/863f4312
KonTponsHnas pabora no temam
34 "Cnyuaiinble coObITHsI. BeposTHOCTB. 1
I'pager"
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ITPOI'PAMME
9 KJIACC

Ne ni/m ‘ Tema ypoka

KoaunuyecTBO 4acoB




Hdara DJIeKTPOHHbIE
Beero Koutpoabnble IIpakTuyeckue u3yyeHusi UHPpPOBbLIE
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 [IpencraBnenue qaHHBIX 1 buGnnorexa LIOK
https://m.edsoo.ru/863f47ea
bu6mmoreka [IOK
2 OnucarenpHas CTaTUCTUKA 1
https://m.edsoo.ru/863f47ea
3 Omneparuu HaJ COOBITHUAMU 1
HezaBucumocTs coObITU 1
5 Komb6unaTtopHoe npaBuio | bubnuotexa [JOK
YMHOKEHUS https://m.edsoo.ru/863f4e16
6 ITepectanoBku. dakTopual. | bubnnoreka [JOK
CoueTaHus U YHCIIO COUYETAHUN https://m.edsoo.ru/863f4e16
bu6mmoreka [JOK
7 Tpeyronpruk ackans ! https://m.edsoo0.ru/863f5014
[IpakTuueckas padbora
g "Brruncienue BeposSITHOCTEM ¢ | | bubnunorexa [JOK
MCIOJIb30BaHUEM KOMOMHATOPHBIX https://m.edso00.ru/863f5208
(GyHKLIMH 3JI€KTPOHHBIX Tabnun"
I'eomeTprueckast BEpOATHOCTb.
9 CrydaifHpIii BHIOOP TOUKH U3 1 bubnmoreka [JOK
¢burypsl Ha MJIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5884
W3 IYTH OKPYKHOCTH
10 I'eomeTprueckas BEpOATHOCTbD. | bubnuorexa [IOK

CiyyaitHblii BEIOOP TOUKH U3

https://m.edsoo.ru/863f5a50




(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
M3 IyT'd OKPY>KHOCTH

I'eomeTpuueckasi BEpOATHOCTbD.
CrydaiiHplii BHIOOP TOUKH U3

bu6mmoreka [IOK

11
(burypsl Ha TNIOCKOCTH, U3 OTPE3Ka, https://m.edsoo.ru/863f5bfe
U3 IyTH OKPY>KHOCTH
['eomeTpuyeckas BEpOATHOCTbD.
12 CayvaiiHplii BBIOOp TOUKH U3 bubnnorexa [HOK
(burypsl Ha MIOCKOCTHU, U3 OTPE3Ka, https://m.edsoo.ru/863f5e10
U3 1YTH OKPY>KHOCTH
UcnwiTanue. Ycnex u Heyaayva.
13 Cepus UCIIBITAHUK 10 IIEPBOTO bubmmorera [TOK
p A p https://m.edso0o.ru/863{6162
ycnexa
UcneiTanue. Ycnex u Heygayva.
14 Cepus UCIIBITAHUI 10 IEPBOTO bubmorexa LHOK
P a1 p https://m.eds00.ru/863f6356
ycnexa
UcneiTanue. Ycnex u Heygayva.
15 Cepus ucnbITaHUM 10 IEPBOTO
ycrexa
Hcnbitanusa beprymin.
16 BepositHOoCTH COOBITHI B cEpUHA bubmmnorexa [IOK
p g P hitps:/m.eds0o.ru/863f64d2
ucnsiTaHui beprynmm
Hcnbitanusa beprymn.
17 BepositHOCTH COOBITHI B cEpUHA bubmmorera [TOK
p g p hitps:/m.eds0o.ru/863f6680
ucnbiTanuit bepuymnnu
13 [IpakTnueckas pabora "HcnpiTanus bubnnorexa [JOK

bepnymm"

https://m.edsoo.ru/863f67de




19 CrnydaiiHasi BeJIMUMHA U bubnnoreka [HOK
pacrpeiesieHue BEpOSITHOCTEN https://m.edsoo.ru/863f6b44
20 MaremaTruueckoe OKHUIaHue U bubmuorexa [JOK
JUCTIEPCHS CITy4ailHOW BETUYMHBI https://m.edsoo.ru/863f6da6
IIpuMepsl MaTeMaTH4ECKOro
21 0KHWJIaHUS KaK TEOPETUUYECKOTO bubmorexa HOK
P https://m.edso00.ru/863f6f86
CPEIHEr0 3HAYCHUS BETUIHHBI
bu6mmoreka [IOK
22 Ilonsatue o 3aKOHE OOJIBIIUX YHCEIT 1
https://m.edso00.ru/863172c4
3 N3mepenue BeposiTHOCTEN C bubnnorexa [JOK
IIOMOIIBIO YaCTOT https://m.edso00.ru/863f7652
24 [IpuMeHeHne 3aKkoHa OOJIBIITNX bubnnoreka [JOK
qucel https://m.eds0o.ru/863f7116
)5 O06o01ieHue, cucTemMaTu3anus bubmmorexa [IOK
3HaHui. [IpencraBnenne naHHBIX https://m.edsoo.ru/863f783c¢
26 O0006111eH1E, CHCTEMATU3ALIMS
3HaHui. OnucarenbHas CTaATUCTHKA
O0001enue, cucTeMaTH3aIIUs
27 3Hanuii. IIpeacraBinenne JaHHBIX bubmorexa [TOK
- ped A ' https://m.edsoo.ru/863f893a
OrnmcaTenpHas CTaTUCTHKA
O06001enue, cucTeMaTH3aIis
28 3HaHU#. BeposSTHOCTh CIy4aiftHOTO bubmorexa [TOK
$ P i https://m.edsoo.ru/863f7ade
cOOBITHS
O0o001enue, cucTeMaTH3aIus
79 3HaHUW. BeposSTHOCTH CilydailHOTO bubnuotexa [JOK

COOBITHS. DIIEMEHTHI
KOMOHWHATOPUKH

https://m.edsoo0.ru/863f7¢9¢c




30 O06o001IeHre, CuCTEeMaTH3aIUs | bubmuorexa [JOK
3HAHUU. DJIEMEHTH KOMOWHATOPUKU https://m.edsoo.ru/863f7e54
O0001enue, cucTeMaTH3alus

31 3HAaHUN. DJIEMEHTHI | bubmuorexa [JOK
koMmOuHatopuku. CirydaitHbIe https://m.edsoo.ru/863f8408
BEJIMYUHBI U pacIpe/iesieHus
O606HuleHI/Ie, CI/iCTeMaTI/I:aauH;I Bu6morexa [LOK

32 3HaHud. Ciy4aiiHble BEJIMUUHBI U 1

https://m.edsoo.ru/863f861a
pacrpeeneHus
bu6mmoreka [IOK

33 HroroBast koHTpoIbHAs paboTa 1 hitps-//m.cdsoo.rw/8638b56

14 O0001enne, cuCTEMaTH3alIUs |
3HAHUI
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[TPOT'PAMME

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMMBI

7 KIIACC

Kon

NPOBEPSIEMOT0

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O

0011ero o0pa3oBaHus

pe3yJabTara

5 BeposiTHOCTB U cTaTHUCTHKA




51 YuraTth nHOPMAIIHIO, TPEICTABICHHYIO B TA0IMIAX, HA JUarpaMMax, IpeACTaBiIsATh JaHHbIE B BUZE TAOIUII, CTPOUTH
JIarpaMmbl (CTOJIOMKOBBIE (CTOI0YATHIE) M KPYTOBBIC) 110 MACCUBAM 3HAYCHUI
- OnwuceiBaTh U MHTEPIPETHPOBATH pPEAIbHBIC YHCIOBBIE JaHHBIC, NMPEACTABICHHbIE B TaOJHIIaX, HA JAUArpamMMax,
rpaduxax
53 Hcnonb3oBaTh A ONUCAaHMS JAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKU: CpeaHee apudmMeThdeckoe, MeJuaHa,
HauOoJIbIlIee U HAMMEHbLIEE 3HAaUEHUs, pa3Max
s4 Nmets npeacrasienue o ciayyailHOW M3MEHYMBOCTU HA IpUMepax IeH, (U3NYECKUX BEIUYMH, aHTPOIIOMETPUUYECKUX
JTAaHHBIX, UMETh MPE/ICTaBIEHUE O CTATUCTUYECKON YCTONUYNBOCTH
8 KIIACC
Kon N .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa30BaTEJIbHOM NPOrPaMMbl OCHOBHOI'O
NpOBEPSIeMOro
ponep 00111er0 00pa3oBaHUA
pe3yJbTara
5 BeposiTHOCTB M cTaTUCTHKA
51 W3Bnekath U mpeoOpa3oBbIBaTh HH(POPMAIIHIO, TPEACTABICHHYIO B BUJIE Ta0IUI, AUAarpamMM, rpauKoB, MPeICTaBIATh
JTaHHBIE B BUJIE TaONIUIL, AMarpaMm, rpa)uKkoB
- OnwuceiBaTh JaHHbIE C TOMOIIBIO CTAaTUCTUYECKHX TOKa3aTelel: CpeAHMX 3HAYCeHMH M Mep paccemBaHUs (pa3max,
JTUCTIEPCUs U CTaHJIAPTHOE OTKJIOHEHUE)
53 HaxoauTb 4acTOThI UMCIOBBIX 3HAYEHHUM U YaCTOThI COOBITHIA, B TOM YHCJIE 110 pe3yJibTaTaM U3MEepEeHUN 1 HaOII0IeHU I
- HaxoauTb BepOSITHOCTH Cy4daillHBIX COOBITHI B OIbITaX, 3Hasi BEPOSITHOCTH 3JIE€MEHTAPHBIX COOBITHII, B TOM YHCIIE B
OTIBITaX C PABHOBO3MOXKHBIMU HJIEMEHTAPHBIMH COOBITUSMHU




5.5 Hcnonb3oBathk rpaduueckre MOJIEH: IEPEBO CIIYYAHOTO IKCIIEPUMEHTA, TUarpaMMBbl Dilliepa, YUCIIoBast IpsMast
s6 OnepupoBaTh MOHATUSIMH: MHOXECTBO, ITOAMHOKECTBO; BBINOJHATH ONEPAIMKM HAaJ] MHOXKECTBaMH: OOBECIMHCHHE,
' nepeceveHue, JOMOJHEHUE; IEPEUUCIISITh JIEMEHTHI MHOXKECTB, IPUMEHSITh CBOMCTBA MHOKECTB
57 Hcnonb3oBathk rpaduyeckoe MpeICTaBICHIHEe MHOKECTB U CBSI3EH MEXK Ty HUMU JIJIsl ONMCAHUS MPOIIECCOB U SIBIICHUH, B
' TOM YHCJIC TIPH PEIICHUHN 3a/1a4 U3 JIPYTrUX YIYEOHBIX IPEIMETOB U KYPCOB
9 KJIACC
Kon . .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
TPOBEPHEMOTO 001ero ooOpazoBaHus
pe3yJbTara
5 BeposiTHOCTB U cTaTHUCTHKA
- W3Bnekats u nmpeoOpa3oBbIBaTh HHGOPMAIUIO, TPEACTABICHHYIO B PA3IMYHBIX HICTOYHHUKAX B BUIE TaOIUII, THarpamm,
. rpaduKoB, MPEACTABIAThH JaHHBIC B BUJIE€ TaOIHII, TUarpamMm, rpadukoB
5o Pemath 3amauu opraHu30BaHHBIM MEPeOOPOM BApPHAHTOB, a TAaKKe C HCIOJIH30BAaHMEM KOMOWHATOPHBIX MPABUI U
' METOJIOB
53 Hcnonb3oBaTh onucaTelbHbIe XapaKTEPUCTUKHU /I MACCUBOB YHCIIOBBIX JAHHBIX, B TOM YHUCIJIE CPEIHUE 3HAYEHUS U
. Mephl paCCEUBAHUS
54 HaxoauTh 4acTOThI 3HaU€HUH M YaCTOTHI COOBITHSI, B TOM YHCIIE TIOJB3YAICh pe3yIbTaTaMu MPOBEAEHHBIX U3MEPEHUN U
. HaOIIOAEHU
ss HaxoauTh BEpOSITHOCTH CIIy4alHBIX COOBITUH B M3YUEHHBIX OMBITaX, B TOM YHCIE B OIMBITaX C PaBHOBO3MOKHBIMU
' AIIEMEHTAPHBIMU COOBITUSIMU, B CEPUSAX HCIBITAHUHA IO MIEPBOTO yCIeXa, B CepUsAX HCTbITaHui bepHymu




5.6

5.7

HwmeTs npeacrabieHue o CIiydalHOW BEJIMYUHE U O PACHPENCIICHUN BEPOATHOCTEN

NmeTts IpeaACTaBICHUE O 3aKOHE OOJIBIINX YHCEN KaK O IIPOABJICHUHN 3aKOHOMEPHOCTHU B CHy‘l&ﬁHOﬁ HN3MEHYHUBOCTHU U O

POJIN 3aKOHA OOJIBIINX YKCEN B [pupoac u O6H.I€CTBC




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
5 BeposiTHOCTB U cTaTUCTHKA
[Ipencrapnenne naHHBIX B BUJE TaOJIHII, AUAarpamMm, rpaduKoB. 3aroIHEeHIEe
Ta0IMI], YTEHWE U MOCTPOCHHE TUarpaMm (CTOJIOMKOBBIX (CTOIOYATHIX) U
5.1 KpyroBwix). UreHue rpaduKoOB pealbHBIX TpOIeccoB. VI3BnedeHue
uH(pOpMallMK U3 IUarpaMM U TaONUI, UCIOJIb30BaHUE M HHTEpPIpETalus
JAHHBIX
OmnwucarenpHasi CTaTUCTUKA: CpeAHee apupMeTHYecKoe, MeInaHa, pa3max,
5.2 HauOosblllee W HaWMEHbIIEe 3HA4YeHHs HaO0oOpa YHCIOBBIX JAaHHBIX.
[Ipumepsl ciiydallHON U3MEHYUBOCTH
CrnyualiHplii KCIEpUMEHT (OMBIT) U chy4aiiHoe coObiTue. BeposiTHOCTh U
5.3 yacToTa. Poib MamoBEpOSATHBIX U MPAKTUYECKH TOCTOBEPHBIX COOBITHIl B
npupojie U B o01iecTse. MoHeTa U UrpalibHas KOCTh B TEOPHH BEPOATHOCTEN
I'pad, Bepunna, pebpo. Crenens BepmuHbl. Yncno pébep u cymmapHas
54 cTenieHb BepiiuH. [Ipeacrasnenue o cBa3Hoctu rpada. Llenu u nukiel. [Tyrtn
. B rpadax. OOxon rpada (sitnepoB myTh). IlpeacraBnenue 00
opueHTHUpoBaHHOM rpade. Pemenne 3anau ¢ nomouisbio rpagoB
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
5 BepoATHOCTB U cTaTUCTHKA
5.1 [IpencraBnenue qaHHBIX B BUAE TaOJIUL, AUArpaMM, rpauKoB
- MHOXeCTBO, JJIEMEHT MHOXECTBA, MOJAMHOXEeCTBO. Onepanuu Haj
' MHOXeCTBaMU: 00bEMHEHNE, IIepeceueHue, JOMOTHEHNE
53 CpolicTBa  omepauuMid  HaJ  MHOXXECTBAMH: NIEPEMECTUTENBHOE,
' coueTaTesbHOe, paclpeAeuTeNbHOE, BKIIOUSHUS
s4 Hcnonp3oBanue rpaduyueckoro mpeacTaBiIeHHUs] MHOXECTB JJI OMUCAHUS
' pEAIBHBIX ITPOLIECCOB U SIBJIEHUH, IPU PEIICHNUN 3a]ad.




ss W3mepenue paccenBanus JaHHbIX. JlUcriepcus U CTaHJAPTHOE OTKJIOHEHHE
' YHCIOBBIX Ha0OpoB. [lnarpamma paccenBaHus
DJIleMeHTapHbIe COOBITHS CiydaiiHoro ombiTa. CiydaliHbple COOBITHS.
s6 BepositHocTi coObITHI. ONBITEI ¢ PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH
' coopiTusamMu. CirydaiiHeiii BeIOOp. CBSI3b MEXIY MAaJOBEPOSTHBIMU U
NPAaKTUYECKH JJOCTOBEPHBIMH COOBITUSIMU B IIPHPO/IE, OOIIECTBE U HAyKe
HepeBo. CBoiicTBa J1€peBbEB: EIUHCTBEHHOCTh IIyTH, CYIIECTBOBAaHUE
5.7 BUCSIYEH BEPLUMHBI, CBSI3b MEXJy YHUCIOM BEpUIMH U 4YHUCIOM péEdep.
[IpaBuno ymHoxxenus. Pemenue 3amau ¢ momouibio rpados
[IpotuBomnonoxusie coObiTus. uarpamma Oiinepa. OObenuHeHHEe WU
5.8 nepeceueHre coObITHil. HecoBmecTHble coObiTHs. PopMyna CIOXKEHHS
BEPOSATHOCTEMN
5.9 YcnoBHast BeposiTHOCTB. [IpaBuino ymHoxenus. HezaBucumelie coObITHS
[IpencraBieHue 5SKcIepuMEHTa B BHAE JepeBa. PemieHue 3amad  Ha
5.10 HaXO0X/IEHNE BEPOSITHOCTEN € IIOMOILBIO IEpeBa CIy4aiiHOro 3KCIIEPUMEHTA,
auarpaMm Oiepa
9 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
5 BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue naHHbIX B BUAE TaOIHIL, JUarpamMm, TpaduKoB, HHTEPIIPETALIUS
5.1 JaHHbIX. YTeHHe U mocTpoeHue Tadiul, AUarpaMm, rpaukoB Mo peasbHbIM
JTAHHBIM
5.2 [TepecTanoBku U (paxkTopuan
5.3 CoderaHus U 4UCIIO COUYETaHUIN
54 Tpeyronsauk [Tackans. Pemenue 3a1au ¢ UCoJIb30BaHUEM KOMOWHATOPUKH
55 I'eomerpuueckas BeposTHOCTh. CiydallHBIH BBIOOp TOYKM U3 (UTypHl Ha
' IJIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH
5.6 Ucneitanue. Ycenex u Heynaya. Cepusi UCIIBITAaHUH /10 TIEPBOTO ycrexa
57 Cepus ucneitanuii bepuynnu. BepositHocTH coOBITHIT B CEepUU HCTIBITAHUI
' bepnynnn
5.8 CrnyqaifHasi BeIMYMHA U pacipeiesieHue BEPOSITHOCTEH




59 Maremaruueckoe OXHIaHHEe U jucnepcusd. lIpumepbl MaremMaTM4ecKoro
' OKHJaHMS KaK TEOPETUUECKOI0 CPEHETO 3HAYCHMSI BEIMYMHBI

510 MaremaTtnueckoe OXHMIAHUE M JUCHEPCUS CIIy4alHOM BEJIMYUHBI «YHUCIIO
' YCIIEXOB B CEpUH UCIIbITAaHUI bepHyn»

511 ITonsTe o 3akoHe OonbHIMX yncel. M3MepeHue BEpOATHOCTEH C MOMOIIBIO
' yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBIINX YHUCEI B IPUPOE U OOILECTBE

IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon

IIpoBepsiemble TPeOOBaAHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS

NMpoOBepPsieMOr0  OCHOBHOW 00pa30BaTeIbHOI MPOrPaMMBbI OCHOBHOT'O 001IIEr0

TpeOoBaHMs

o0pa3zoBanusi Ha ocHoBe ®PI'OC

YMeHHEe OmepupoBaTh IOHATUAMM: MHOXECTBO, IOJMHOXECTBO,
olepalyy HaJl MHOXKECTBAMM; YMEHHUE ONEpUPOBATh MOHATUAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, LUK, IPUMEHSTh UX IIPU PELICHUH 3a]1a4; yMEHHUE
UCMOJb30BaTh IpaUyecKkoe MPeACTaBICHUE MHOXECTB JUIsl ONUCAHMA
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEILICHNY 3a/1a4 U3 IPYTUX y4EOHbIX
IIPEAMETOB

YMmenue ONCpUpPOBaATh IMOHATHUAMHU: OIPCACICHHUEC, aKCHUOMa, TCOpEMma,
JA0Ka3aTCIbCTBO, YMCHHC pacino3HaBaThb HCTUHHBIC 151 JIOKHBIC
BBICKA3bIBAHUA, MTPUBOAUTL IMPUMEPBI W KOHTPHPUMEPBI, CTPOUTH
BBICKAa3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUHU

YMeHHe OIepupoBaTh MOHATHSAMU: HATYpPAIbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YUCJIO, ACIIMMOCTb HATYPaJIbHBIX YUCEI, IPU3HAKYU JEIUMOCTH,
LEJIOE YUCII0, MOJLYJIb YHCIa, OOBIKHOBEHHAs APO0b U IeCATUYHAs 1pO0b,
CTaHJAPTHBIN BUJ YKCIIA, PAUOHAIBHOE YUCII0, UPPALMOHAIBHOE YHCIIO,
apu@mMeTHyecKuii KBaJpaTHbIM KOpPEHb; YMEHHE BBINOJIHATH NEHCTBUS C
YUCJIaMH, CPABHUBATH M YIOPSAAOYMBATH YMCIIA, NPEACTABIATh YUCIA Ha
KOOPJIMHATHON NIPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE J€JaTh NPUKUAKY H
OIICHKY pe3yJIbTaTa BBIYMCICHUI

YMenue onepupoBarb NOHATUSMHU: CTENEHb C LEIbIM IOKA3aTEIEM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJICH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeTeHU OoJIblie
€MHUIIBI, YMEHHE BBITIONHATHh pacu€Thl MO (GopMyiam, mpeodpa3oBaHUs
HEJBIX, JTPOOHO-PAIMOHATBHBIX BBIPAXEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI M Pa3HOCTH




YMeHue onepupoBaTh HNOHATHSAMH: YHCIOBOE PAaBEHCTBO, YPAaBHEHUE C
OJIHO} TepeMEeHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHHE pellaTh JHMHEWHble | KBaJpaTHbIe ypaBHEHUs, JApoOHO-
paloHajdbHble YpaBHEHUS C OJHOM TEPEMEHHOM, CHCTeMBbI JBYX
JUHEHHBIX YpaBHEHWM, JMHEIHBIE HEpPaBEeHCTBA M HMX CHUCTEMBI,
KBaJpaTHBIC U TPOOHO-palMOHATILHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [IPH PELLIEHUH 33]1a4 U3 IPYIUX MPEIMETOB U NMPAKTUYECKUX
3a/1a4; YMEHHUE UCIO0JIb30BaTh KOOPAUHATHYIO MPSAMYIO U KOOPJIMHATHYIO
TUIOCKOCTB JIJIsl U300pakeHUs peIIeHUH ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: (GyHKIUS, rpaduk (QYyHKIHH, HYIA
(GYHKIIHM, TPOMEXKYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3PACTaHUS,
yObIBaHUsI, HaWOOJbIICE M HAUMEHbIIEEe 3HAYCHHUS (YHKIUU; YMCHHE
OTIEpUPOBATH TMOHATHUSAMH: TpsIMasi TPONOPIMOHATBLHOCTD, JIMHEHHAS
GyHKIMS, KBaapaTHdHas (QYHKIHSA, oOpaTHas TPOMOPIHUOHAIBHOCTD,
napabona, runep0osa; yMeHue CTpOuTh rpaduku GyHKIUN, UCIIOIB30BATh
rpadUKu UL OTIPENEIICHUsI CBOMCTB MPOIECCOB U 3aBUCHUMOCTEH, LIS
pelieHus 3a/a4 W3 JPYTUX YYEOHBIX MPEIMETOB M PEAIbHOW JKU3HHU;
YMEHHUE BhIpaXKaTh (hOpMyJIaMH 3aBHCUMOCTH MEXI1y BETUYUHAMHE

YMenne OTIepUPOBATH MIOHSTUSIMU: MOCJIeI0BATEIHLHOCTD,
apudmeTnyecKas U reoMeTpudeckas MpOrpecCuy; YMEHHE UCIIOIb30BAaTh
CBOIiCTBa MocneAoBaTeIbHOCTEN, (POPMYIIBI CYMMBI U OOILIETO YJIeHa MpH
pellleHru 3a7ad, B TOM YHUCIe 3a7ad U3 JAPYruX y4yeOHBIX MPEAMETOB U
peaTbHOM KU3HU

YMmenune peiaTth 3aaa4u PasHbIX TUIIOB (B TOM YHUCJIC HA MMPOUCHTHI, 10U
N 4aCTHU, IBUKCHUC, pa60Ty, IEHY TOBAPOB U CTOUMOCTD ITOKYIIOK U YCJIYT,
HaJIOTH, 3aJadyu u3 obactu YIIpaBJICHUA JIMYHBIMH U CEMEUHBIMU
q)HHaHCElMI/I); YMCHHEC COCTABJIATH BBIPAXKCHUS, YPABHCHUSA, HCPABCHCTBA U
CUCTCMbI 110 YCJIIOBUIO 3aJa4u, HCCICAOBATH IIOJYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHO)IO6HOCTI> IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: UTypa, TOUKA, OTPE3OK, Mpsmasi, Ty,
JOMaHasl, YroJ, MHOTOYTIOJIbHHUK, TPEYrOJIbHUK, PpaBHOOEIPEHHBIH MU
PaBHOCTOPOHHHMI  TPEYroJbHUKH, TMPSAMOYTOJBHBIH  TPEyrojbHHUK,
MenuaHa, OHMCCEeKTpHca M BBICOTA TPEYTrOJIbHUKA, YETBIPEXYrOJIbHMUK,
napajjieNiorpaMM, — poM0O,  TPSMOYTONBHHUK,  KBajpaT,  Tpalelus;
OKpPY)KHOCTB, KpYT, KacaTellbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH
burypamu;, yMeH#e pemiaTh 3a1a91, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HH,
Ha HaXOXXJEHHE T€OMETPUYECKUX BEIUYMH C MPUMEHEHUEM H3YUeHHBIX
CBOWCTB GUryp u pakToB
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YMeHue omnepupoBaTh TMOHATHUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; MMApaJLIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJI
MEXIy NPAMbIMH, TEPHEHAUKYISP, HAKJIOHHAsA, NPOEKLHs, Mojaodue
¢buryp, momoOHbIE TPEYroJbHUKH, CUMMETPUSI OTHOCHUTEIBHO TOYKU WU
OpsSMO; yMEHHE paclio3HaBaTh pPAaBEHCTBO, CHUMMETPHUIO M TOA00HE




¢buryp, napajaiesbHOCTh U HePHEHANKYISPHOCTD IPSMBIX B OKPYKaIOIIEM
Mupe
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YMmenue OIICpHUPOBATh MOHATUAMMU: IJIMHA, PACCTOAHUC, YTOJI (BCJII/I‘-II/IHa
yria, CHHYC U KOCUHYC yIJla TPEyrojIbHUKa), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepsl TPEIMETOB W OOBEKTOB B OKPYXKAIOIIEM MHPE; YMCHHE
IPUMEHATH (HOPMYJIIBI IIEPUMETPA U IUIONIAd MHOTOYTOJIbHUKOB, JUTUHBI
OKPYXXHOCTM W  IUIOmaAd  Kpyra, oObeMa  MpsSIMOYTOJIbHOIO
napajuiefienumnena;  yMEeHHe  OPUMEHATh  IPHU3HAKW  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME YIJIOB TpEYrojibHUKa, TEOopeMy
[Tucdaropa, TpUroHOMETPUYECKUE COOTHOILLIEHUS Ui BBIYUCICHUS JUJTUH,
pacCTOAHUH, TIIOIIAACH

YMeHue wu3zo0pakarb IJIOCKMEe GUTYpRl M WX  KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (UTYPbl OT PYKH, C TIOMOIIbI YEePTEIKHBIX
WHCTPYMEHTOB ¥  3JICKTPOHHBIX CPEICTB IO TEKCTOBOMY  WJIH
CHUMBOJIbHOMY OITHCaHHIO

YMmenune ONICpHUPOBATH MMOHATHAMU: NIPAMOYTOJIbHAA CUCTEMa KOOPAWHAT,
KOOpAUHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IIPOU3BCACHUC BCKTOPA HA
YUCJIO, CKAJLIPHOC NPOU3ZBECACHHUE BCKTOPOB, YMCHHC HUCIIOJIb30BATh
BCKTOPBI U KOOPAUHATLI AJId HIPEACTABICHUA JAHHBIX U PCIICHUA 3a/lad, B
TOM YHUCJIC U3 APYIrux y‘Ie6HBIX npeaAMETOB U peaHBHOﬁ KH3HU

YMeHue onepupoBath NOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE IMarpaMMbl,
TabMuIBl, cpenHee apudmeruyeckoe, MenuaHa, HauOoJbllee MU
HalMEHbIIIee 3HAUCHMsI, pa3Max YMCIOBOrO HabOpa; yMEHHUE U3BJIEKaTb,
MHTEPIPETHPOBATh U MPeoOpa3oBbIBaTh HHPOPMALINIO, PEICTABIECHHYIO
B Ta0JIMIaX ¥ Ha AMarpaMmax, OTPaskarollyo CBOMCTBA U XapaKTePUCTUKH
peasIbHBIX MpPOLIECCOB M SBJIEHUH; YMEHUE DPACIIO3HABATh W3MEHUYUBBIC
BEJIMYMHBI B OKPY’KAIOIEM MHUpE

YMeHue onepupoBaTh MOHATUSAMH: CIy4alHBIA ONBIT (CIy4alHBINA
DKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (DJIIEMEHTapHBIH  HCXON)
CJIy4alfHOTO OMbITa, CIy4aiiHOE COObITHE, BEPOSTHOCTh COOBITHS;, YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIYYalHBIX  COOBITHH B  OMNBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMU; YMEHHUE PEIIaTh 3a/1a4H
METOJIOM OpraHM30BaHHOTO Iepedopa U C HCIOJIb30BAHMEM IIpaBUIIa
YMHOXXEHUS; YMEHHE OIICHWBAaTh BEPOATHOCTH pEATBHBIX COOBITHH |
SBJICHU, TIOHUMATh POJIb MPAKTHYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHII B OKpYXaroIlleM MHUPE M B JKU3HHU; 3HAKOMCTBO C TOHSTHEM
HE3aBUCHMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIMUX YHCET U €ro
POJIbIO B MACCOBBIX SIBJICHUSX

YMenne BIOUpaTh MOIXOIANTNN N3YICHHBIA METO/I JISl pEIISHUS 3a/1a4H,
MPUBOJIUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOJE U
J)KA3HU, PACIlO3HABaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
ONMCHIBATh OTAEJBHBIE BBIJAIOIIMECS PE3YJIbTAThl, MOJYYEHHBIE B XOJIE




pa3BUTHS MAaTEMATHKHU KaK HayKH, PUBOANTH MPUMEPHI MATEMaTHIECKIX
OTKPBITHI U UX aBTOPOB B OTE€UECTBEHHOM U BCEMUPHON UCTOPHUH

HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
HO MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BBIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH IEIbIX YUCEeT
12 OOBIKHOBEHHBIC U JCCATUYHBIC IPOOU, MPOIEHTHI, OECKOHEUHBIEC MEPUOINIECKHE
npodu
1.3 Parmmonanbheie uncia. ApupMeTHuecKue onepanyy ¢ paioHAIbHBIMA YACIaMU
14 JeiicTButenbHple 4YHcna. ApudMeTHYECKHEe ONepalud C JIeHCTBUTEIbHBIMH
' JHCIIaMU
L5 [TpubnmxEéanbie qunvcneHna, IpaBWja OKpYIJIEHUS, NpPUKHIKA M OLEHKa
pe3yJibTaTa BIYUCIICHUN
2 AnreOpandeckue BbIpaKCHUS
2.1 bykBeHHble BbIpaxXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ uenbiM mokazateneM. CTemeHb C palMOHAJIbHBIM IOKA3aTEJIEM.
' CBolicTBa CTENEHU
2.3 MHorouneHsl

24 Anrebpanyeckas 1poOb

Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmeTHyecKuMu

2:5 KOPHSIMH HAaTypalbHOU CTEICHH
3 VYpaBHEHUs U HEPABEHCTBA

31 Lensie u ApoOHO-palMoHaNbHBIE ypaBHEHUS. CHCTEMBI M  COBOKYITHOCTH
' ypaBHEHMI

39 Lensie u apoOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenre TeKCTOBBIX 3a71a4
4 YucoBEIE ITOCIEI0BATEIbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN

4.2 Apudmerndeckast 1 reoMeTpuuecKkas nmporpeccuu. opmyia CI0XKHBIX MPOIICHTOB

5 OyHKIMH

®Oynk1us, cnocoOs 3a1anus GpyHkuuu. ['paduk Gyakmun. O6nacTs onpeneneHus u
51 MHO>KecTBO 3HaueHul pynkunu. Hynu pynkuuu. [lpomexxyTky 3HaKOIOCTOSIHCTBA.
o [TpomexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBI U MHHUMYMBI (YHKIIHH.

Haubonbiiee u HaMeHblIee 3HaUeHHE (QYHKINUN Ha IPOMEXKYTKE

6 KoopaunaTs! Ha IpsAMOI U IIJIIOCKOCTH




6.1 Koopaunatnas npsimas

6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA

7.2 TpeyroiabHuK

7.3 MHOroyrojabsHuKu

7.4 OKpY>KHOCTb U KPYT

7.5 N3mepenue reoMeTpu4ecKux BEIUUYUH
7.6 BekTopsl Ha ni10cKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METO/IUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
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