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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTUUYECKUX MPUIIOKEHUHN, TaK U
UX pOJIM B 0Opa3oBaHUM, HEOOXOAUMOM Ka)XJOMy 4eloBeKy. Bo3pacraer umcio
npodeccuit, Mpu OBIaJACHUN KOTOPBIMU TpebyeTcs Xoporas 06a30Basi MOJArOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl IPOIOJIKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW nMpodecCHOHaNIbHON Kapbephl.

Kaxx11p1i1 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETo JaHHBIX. A 1151 0O0CHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUAX HEAOCTaTKa
WM U30bITKa WHOOPMAITUU HEOOXOAUMO B TOM YHCJE XOPOIIO C(hOPMHUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILICHHUE.

MMeHHO TO3TOMY OCTpPO BCTajla HEOOXOIUMOCTh C(HOPMUPOBATH Y
oOyyaromuxcsi QyHKIIMOHAIBHYIO TPaMOTHOCTh, BKITFOUAIOITYIO B C€0sl B KaUeCTBE
HEOTHEMJIEMOM  COCTABIISIIOLIEH  YMEHHE  BOCIHPUHUMATh U KPUTHYECKHU
aHAIM3UPOBaTh UH(OPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapaKTE€p MHOTHX PEAJIbHBIX IMPOLECCOB M 3aBUCUMOCTEH,
IIPOU3BONUTH MPOCTENIINE BEPOATHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIMIIAMU cOOpa, aHAIU3a U
IPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecTBa M roCyJapcTBa
npuoOIaeT o0ydammmxcs K OOIIECTBEHHBIM UWHTepecaMm. l3ydeHne OCHOB
KOMOMHATOPUKH Pa3BUBAET HABBIKM OpraHU3alMM Tepedopa U mojacuéra 4ducia
BAPUAHTOB, B TOM YHCJIE€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co31aéT MaTeMaTuueckuil PyHaaMeHT AJist GOpMUPOBAHUS KOMIIETSHIIUMN B
00nacTu UHPOPMATUKH U LHUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAlIalOTCsl MPEACTABICHUS OOYYarolIMXCSi O COBPEMEHHOM
KapTUHE MHpa M METOJlaX €ro HccienoBaHus, (HOpMUpPYETCs MOHUMAHUE POIHU
CTaTUCTUKU KaK UCTOYHUKA COLMATIBHO 3HAYMMOUN MH(POPMALIMK U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTcTBHM C JAHHBIMH LIEJISIMU B CTPYKTYpE MPOTpaMMbl yueOHOTO Kypca
«BepoATHOCT, W CTAaTUCTUKA» OCHOBHOTO OOIIEro 0Opa3oBaHMs BBIICICHBI
CIEAYIONINE COAEpKaTeNbHO-MeToAnYeCcKue JTUHUM: «lIpencraBienne JaHHBIX U
omucaresibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHThl KOMOWHATOPUKWY,
«BBeneHue B Teoputo rpadony.

Conepxanue muann «lIpencraBienre NaHHBIX U ONMKCATEIbHAS CTATHCTHKAY
CIIY’KUT OCHOBOM 7151 pOPMUPOBaHUS HABBIKOB pa0OTHI ¢ MH(OpPMAIUEH: OT YTCHHUSI
¥ MHTEpHpeTanuu uH(popMaIu, IpeIcTaBICHHON B TaOnHIlax, HA AUarpaMMax u
rpadukax, 10 cOopa, MPEACTaBICHUS W aHaJu3a JAHHBIX C HCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapPaKTEPUCTUK CPeIHUX U paccerBaHusa. Pabortas ¢ JaHHBIMU,
oOydJaromnyecss yd4aTcsi CUMTHIBATH W HMHTEPIPETUPOBATH JAHHBIC, BBIJBUTATH,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIONIMMH HW3MEHUMBOCTb, W OIICGHWBATh WX BIHMSHUE Ha
paccMaTpUBaEMbIe BEJIMYHUHBI U POLECCHI.

WHTYyUTUBHOE TPEACTABICHUE O CIy4YallHOW H3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTE ¥ TEHJECHIIMA CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOW ISt
U3YYEHUS TEOPUH BEPOSTHOCTEW. bonblloe 3HaYeHHME HMEIOT NPAKTUYECKUE
3aJlaHUs, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSTHOCTHBIMA MOJEIISIMH.

[loHsiTHE BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOI00MS CIIy4ailHOTo
coObiTus. [lpm wu3yuyeHuu yuyeOHOro Kypca oOydaromuecss 3HAKOMSTCS C
MPOCTEUITUMU METOJJaMHU BBIYUCIICHHS BEPOSITHOCTEH B CIIy4alHBIX SKCIIEPUMEHTaX
C PaBHOBO3MOXKHBIMH JJIEMEHTAapPHBIMU HMCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh M pemaTh Ooyiee CIOKHbIE 3aAaud. B y4deOHBI Kypc
BXOJISIT HAYaJIbHbIE TPEACTABJICHUS O CIyYallHBIX BEJIMYMHAX W HUX YHUCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYAIOIIMXCA C
MHO>KECTBAMU M OCHOBHBIMHU OIEpalUsIMUA HaJl MHOKECTBAMH, PaCCMAaTPUBAOTCS
IpUMEPH IPUMEHEHUS IS PEIICHHs 3a7a4, a TaKXKe HCIOJIb30BAHUS B JIPYTHUX
MaTEeMaTUYECKUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yueOHbI Kypc «BeposSTHOCTh W CTaTUCTHKa», B
KOTOPBIN BXOAAT pa3zaeinsl: «[IpeacraBienne TaHHBIX U OUCATENbHAS CTATUCTUKAY,
«BepoaTrHocThY», «DJIEMEHThl KOMOMHATOPUKNY, «BBeneHre B Teoputo rpadosy.

Ha u3yuenne yueOHoro kypca «BeposiTHoCTh U cTaTucTHKa» orBoauTcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B Hezieno),
B 9 xiacce — 34 gaca (1 gac B HeemI0).

B noypoyHoe miuaHupoBaHue ObLIM BHECEHBI M3MEHEHHUS B CBS3H C JIOTHMKOM
U3JI0KEHHS Y4eOHOT0 MaTeprasa B UCIOJIb3yEeMbIX YUEOHBIX TOCOOUSX.



COJAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne MaHHBIX B BUAC TAOIUIl, 1Uarpamm, rpadukoB. 3arOTHCHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHUE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpPYTOBbIX). UTeHHE rpauKoOB peasibHbIX MpoleccoB. M3pneuenue nndopmaim u3
JMarpaMM U TaOJIMIL, UCTIONb30BaHUE U UHTEPIPETALIUS TAHHBIX.

OnucatenpHasi CTaTUCTHKA: cpefHee apuMeTHUecKoe, MeIWaHa, pa3Mmax,
HauOOJIbIIIeE ¥ HAWMEHBIIIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [Ipumepbl
CIIy4allHOM U3MEHYUBOCTH.

CrnyyallHBIN SKCHIEPUMEHT (OMBIT) M cliydailHoe coObITHe. BeposTtHocTs u
gacToTa. PoJIb MaIOBEPOSITHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITHI B MPUPOJIC
U B oOmiecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepummHa, pedpo. CreneHnp BepuMHbL. Yuciao pédep u cymMmapHas
creneHb BepiuH. [IpencraBinenue o cBszHoctu rpada. Llenu u nuknsl. [lytu B
rpadax. O6xon rpada (diinepo myth). [lpeacraBieHue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1au ¢ momonibio rpados.

8 KUIACC

[IpencraBnenue NaHHbBIX B BUE TaOIMI], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuud HaJ
MHOKECTBaMU: 00beIMHEHUE, TepeceueHue, qonoHeHue. CBONWCTBA onepaiuii Hajl
MHOXXECTBAMHU:  NEPEMECTUTENIBHOE,  COYETATEIBHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. Mcnonb3oBaHue rpauyeckoro MpeiCcTaBICHUs MHOXECTB MJis
OMMCAHMS PEATbHBIX MPOLIECCOB U ABJICHUI, TPU PEIICHUH 3a/1a4.

N3mepenne pacceMBaHMs JaHHBIX. JlUcrepcusi U CTaHJApPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OPOB. JlnarpamMmma paccenBaHusl.

OneMeHTapHble COObITUSL ciydyailHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoctt  coObITuH. OmnbITEI ¢ PaBHOBO3MOXHBIMU — 3JIEMEHTAapHBIMU
coObITusiMU. CiryyaliHblil BBIOOp. CBSI3b MEXKIY MATOBEPOSITHHIMU U MPAKTUUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBOMCTBA 1€pEBBEB: €AMHCTBEHHOCTD ITyTH, CYILIECTBOBAHUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YUCIOM BEpUIMH U yucioM pédep. [IpaBuino yMHOXKEHUS.
Pemienue 3anau ¢ momoiipbio rpados.

[IpoTuBomnonoxubie coObiTusl. [uarpamma Oiinepa. OObeaUHEHHE W
nepeceueHne  coObIThil. HecoBMecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBuino ymHOxeHus. HesaBucumbie
cobriTus. IlpencraBneHue skcnepuMeHTa B BHE JAepeBa. PemieHue 3agady Ha



HAaXOXKJEHUE BEPOSITHOCTEH C TIOMOIINBIO JIepeBa CIYyYaWHOTO HKCIIEPUMEHTA,
nuarpamm Jiepa.
9 KJIACC

[IpencraBienne JaHHBIX B BuUAE TaOdMi, JAuarpaMM, TIpaduKoB,
UHTEpIIpeTalrs JaHHbIX. YTeHHE U MOCTpOoeHHE TabIull, Juarpamm, rpadukoB 1o
peabHBIM JIaHHBIM.

[lepectanoBku u (axropuan. CouyeTaHuss U YUCIO COUYETaHUM. TpeyrobHUK
[Tackains. Pemenue 3a1au ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuyeckass BeposITHOCTh. Ciy4ailHbIN BbIOOp TOYKH M3 (GUTYPHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

Hcnerranue. Yenex u Heyaada. Cepust HCIBITaHMM 10 repBoro ycnexa. Cepust
ucneiTanuii bepaysum. BeposatHocTu coObITHII B cepun ucnibiTaHui bepHym.

CrydaiiHass BEJIMYMHA W PACHPENEIICHHE BEPOATHOCTEW. MaremaTuyeckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXKHMJIAaHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIMYMHBL. MaTeMaTH4eCKOe OKHIAHUE U
JUCIIEpCUS]  CIyYalHOM BEJIIMYMHBI «YHUCJIO YCHEXOB B CEPUU HCHBITAHUU
bepnyum».

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOSTHOCTEH C TOMOIIBIO
yacToT. Ponb 1 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YUYEBHOTI O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«BepoATHOCTh U CTATUCTHKA» XapaKTEPU3YIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3allii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON NpodeccHuOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HECHHBIX IIJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIE€HUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEYECKOM
NEeATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBHIO MPUMEHSATh MaTeMaTH4YECKUE 3HAHUS B HHTEpPECAX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha IPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIs1 PEIICHUS 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JIJISl OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00aTbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanTanus K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, OHITHUS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3oBble 1ornueckue aAefcTBU:

e BBIABISITh M XapaKTEPU30BaTh CYIIECTBECHHBIC MPU3HAKKA MATEMaTHYCCKUX
OOBEKTOB, TOHATHWA, OTHOIICHWH MEXIy TOHATHAMHU, (POpMYyIHpOBaTh
OTIpEJICICHHUs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIIECTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIMPOBATH W  TNPEOOPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH 1 MPOTHBOPCUHH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MIPOTUBHOTO), TPOBOIUTH CAMOCTOATEILHO HECIIOKHBIC JOKa3aTeIbCTBA
MaTeMaThyeckux (PakToB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BBHIOUpPATh HauOoNee MNOAXOASANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEIOBATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATh OOOOIIEHUSI M BBIBOJABI MO pe3yJibTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHIA,

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKKe BBIJIBUTATh
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U POPM IIPEICTABIICHUS;

BbIOMpaTh (GopMy MpeacTaBieHUss HHPOPMALMK U  WIUTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIIpPUHUMATDL U (1)OpMy.]'II/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
" neJsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOMPOCHI MO CYIIECTBY O00CYKIaeMON TEMBbI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMU U 0OCOOEHHOCTEN ayIUTOpHUU;

MOHMMATh U UCIOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW W WHAUBUIYaIbHON
paboOTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATH OPTraHU3alUI0
COBMECTHOM pabOThl, pacnpeaensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TpyHmnoBbIX (Gopmax padboTel (0OCyxkaeHus, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHUpOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca v pe3ybTaTa
pellIeHusT MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTKCHUS I1ICJIH,
HaxO0JUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Uutateh uH(OpMaIMIO, NPEICTABICHHYIO B TaOJuIaX, Ha JguUarpaMmmax,
NpEJCTaBIsATh JaHHbIE B BHUAEC TaOMUI, CTPOUTH TUATPAMMBI (CTOJIOMKOBBIC
(cTronbuatkie) U KPyroBbI€) IO MacCHBaM 3HAYCHUH.

OnucelBaTh M HWHTEPHPETUPOBATH  pPEAIbBHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBICHHbIC B TA0JINIIAX, HA IUarpaMmax, rpapukax.

Hcnonp30BaTh i1 ONMCAHUSA JAHHBIX CTAaTUCTUYECKUE XapaKTEPHUCTUKHU:
cpenHee apuMeTHUECKOoe, MeuaHa, HauOosblliee W HaMMEHbIee 3HAYeHUS,
pa3max.

MMeTp mpencraBieHUE O CIydallHOM HM3MEHYMBOCTHM Ha IpUMeEpax IeH,
($u3NYECKUX BEJIUYMH, AHTPOIIOMETPUYECKUX IaHHBIX, UMETh IPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K kxoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mnpeoOpa3oBbIBaTh HMH(GOPMALMIO, IPEICTABICHHYIO B BHJE
Tabnuil, 1uarpamm, rpaduKoB, NMPEJACTaBIATh JaHHBIC B BUJEC TaOJUII, JUArpaMM,
rpauKoB.

OnuceiBaTh JaHHBIE C MOMOILBIO CTATUCTUYECKUX IOKA3aTENICH: CPEeHUX
3HAYCHUI U Mep paccerBaHus (pa3Max, JUCIEPCUsi U CTaHIAPTHOE OTKIOHEHUE).

HaxoauTs 4acTOThI YMCIOBBIX 3HAUEHUHN U YaCTOTHI COOBITUM, B TOM YHCIIE TI0
pe3yabTaTaM U3MEPCHHUN 1 HAOIIOACHU.

HaxonuTh BEPOATHOCTH CIydalHbIX COOBITUH B ONBITAX, 3Has BEPOSTHOCTH
AJIIEMEHTApHBIX COOBITUH, B TOM UYHCIE€ B ONbITaX C PaBHOBO3MOKHBIMHU
3JIEMEHTaPHBIMU COOBITUSMHU.

Hcnonp3oBarh rpaduueckre MOAENTU: IEPEBO CIY4YalHOIO SKCIEPUMEHTA,
JAarpaMMBbl DWiepa, YuciaoBas npsmasi.

OnepupoBaTh MOHSATUSMH: MHOMXECTBO, TMOJMHOXECTBO,  BBIIOJHSTh
omnepalyyd HaJ MHOXECTBaMHU: OObEIWHEHUE, TMEepPECeUeHHe, [OMOJHEHUE,
NEPEYNCIISATD AIEMEHTHI MHOKECTB, IPUMEHITh CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpaduueckoe npecTaBlIeHUe MHOKECTB U CBS3EH MKy HUMU
JUTSL OTIMCAHUS TIPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE NIPU PELIEHUH 3a/1a4 U3 APYTUX
y4€OHBIX MPEAMETOB U KYpPCOB.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

N3Bnekath u npeoOpa3oBbIBaTh MHPOPMALINIO, TPEACTABICHHYIO B Pa3IMUHbIX
WMCTOYHUKAX B BUJE TaOJIHI], [UarpaMmm, rpaduKoB, MPEACTABISTH IaHHBIE B BUJIE
Ta0auIl, AUarpamMm, rpaukoB.



Pemarp 3amaum opraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKe C
UCITOJIb30BAHUEM KOMOMHATOPHBIX IMPABHIT U METOJIOB.

Hcnonp30BaTh ONKCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPEIHNAE 3HAYCHUSI U MEPBI PACCEUBAHMUSI.

HaxoauTs 4acTOThl 3HaYEHUI M 4acTOTHI COOBITHS, B TOM YHCJIE IOJIb3YAChH
pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOII0ICHUH.

HaxoauTs BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YlCclie B ONBITaX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU, B CEPUAX
VCIIBITAHU 10 TIEPBOTO YCIIEXa, B CEPUAX UCIIBITAaHUI bepHysum.

VMeTp npencraBleHHE O CIy4YalHOM BEJIMYMHE M O PACIpPEICICHUH
BEPOSATHOCTEM.

WMmeTp mnpencTaBieHUE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4yallHOM M3MEHYMBOCTU U O POJIM 3aKOHA OOJIBIINUX YHUCEI B
pUPOE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoumnuecTrBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne i/nn Kourpoubnbie IIpakruyeckue
TeM NMPOrpaMMblI Bcero o0pa3oBaTesibHbIE
padéoTbI patéoTbI pecypcE!
bubmmoreka OK
! Hpencrannciie aHAEX ! : 2 https://m.edsoo.ru/7f4lL'i'fdc
bubamnoreka IHOK
2 Omicatensiias CTaTHCTHKa 6 : https://m.edsoo.ru/7f415fdc
3 CnyvaiiHas ©”3MEHUYUBOCTh 7 1 1 bubmorexa HOK
https://m.edsoo.ru/7f415fdc
bubmmoreka OK
4 Beezettne B 1e0piio rpagos 3 https://m.edsoo.ru/7f4lL'ISfdc
5 BepostHocth ® wactorta 7 | bubnuoreka HOK
CIIy4ailHOTO COOBITHS https://m.edsoo.ru/7f415fdc
6 O06o061Ienue, 4 | bubnuoreka IHOK
CUCTEMAaTHU3alHs 3HAaHUMN https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 3 5

ITPOTPAMME




8 KUIACC

Kosmn4yecTrBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne /i Konrpoasnsie IIpakTruyeckue
TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
patéoTbI padoThI
pecypcbl
bubanoreka HOK
! Hostopertme kypea 7 kacca 3 https://m.edsoo.ru/7f417{b2
) MHOSKECTEA 5 bubmmoTteka LHOK
https://m.edsoo.ru/7f417{b2
3 BepoatHOoCT  CydaiiHOTO 6 | bubmuoreka HOK
COOBITHS https://m.edsoo.ru/7f417fb2
4 OnucarenbHas CTaTUCTHKA. 4 bubanoreka HOK
PaccenBanue maHHBIX https://m.edsoo.ru/7f417fb2
5 Brenenue B Teoputo rpados 3 bubmioteia LOK
https://m.edsoo.ru/7f417{b2
6 CryyaiiHble cCOOBITHS 9 bubmmorexa LOK
https://m.edsoo.ru/7f417fb2
. O600meHwme, 4 ) buGmmoreka HOK
CHCTEeMaTH3aI1s 3HAaHUM https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I1O a4 ) |

I[TPOI'PAMME




9 KUIIACC

KoumnuecTrBo yacos JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U (undposbie)
Konrpoabusie IIpakTHyeckue
n/n TeM NPOrpamMMbI Bceero oOpa3oBareyibHbIE
padoThI patéoTbI
pecypchbl
bubamoreka HOK
! Hostopenne iypea § iracca 4 https://m.edsoo.ru/7f41a302
) 5 5 4 | bubmmoreka [HOK
e https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckas 4 bubnuoreka HOK
BEPOSITHOCTD https://m.edsoo.ru/7f41a302
bubamnoreka HOK
1
4 Henmprrarits beprynn 0 https://m.edsoo.ru/7f41a302
5 C . 6 bubmmoTteka [HOK
FySatHad BeiIHa https://m.edsoo.ru/7f41a302
bubmmoreka [HOK
6 Obobmene, koHTpO: 10 : https://m edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB ITO 14 | )

I[TPOI'PAMME




ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
JJIeKTPOHHBIE
Ne
Tema ypoka KosuuecTn unpponbie
n/n o0pa3oBaTe/ibHbIE
0 9acoB
pecypchbl
IT TaBJICHU aHHBIX B bubmiorexa HOK
1 PEAC cuie A 1 https://m.edsoo.ru/863eclf
TadIUIIax
8
1 i bubmmoreka [HOK
KTHYCCKH BBIYHCIT
2 bd CORHe ere 1 https://m.edsoo.ru/863ec32
110 TaOJIMYHBIM JIAaHHBIM 4
" bubanoreka IHOK
3 SBIICHCHAC 1 HHICPUPCTAtit 1 https://m.edsoo.ru/863ec78
TaOJIUYHBIX JAHHBIX .
4 [IpakTueckas pabora |
"Ta0munsr"
['paduueckoe HpCI[CTaBJ:)CHI/IC Eramorexa 10K
BBIX
5 AGIHBIX B BUAS KDY X 1 https://m.edsoo.ru/863ed1
CTOJIOMKOBBIX  (CTOJOYATHIX) %6
JUarpaMm —
Yrenue " IIOCTPOECHUE bubmuoTteka LHOK
6 JUarpaMM. [Tpumepsl 1 https://m.edsoo.ru/863ed6
neMorpaduyecKux JuarpaMmm 02
Mok a AGora bubmmoTreka I[HOK
7 paHeeia pabot 1 https://m.edsoo.ru/863ed7
"Inarpammsbr"
2e
q 5 C bubimoreka [HOK
g CUOBHIC HABOPHL LPEANEE 1 https://m.edsoo.ru/863ed8
apuPpMETHIECKOE
46
bubamoreka HOK
q .
g  Inenosbie wabophl. Cpenitee 1 https:/m.edsoo.ru/863ed8

apupmMeTHYecKoe

46




MGILI/IaHa YUCJIOBOI'O H360pa.

bubmnoreka HOK

10 . https://m.edsoo.ru/863edb
VY CcTOMYMBOCTE MEIUAHBI e
1 Menuana yuciaoBoro Habopa.
Y CTOMYHMBOCTh MEIMAHBI
[IpakTueckas pabota bubmoteka HOK
12 https://m.edsoo.ru/863edcbd
"Cpennue 3HaueHus" .
Haubonpiiee M HamMeHbIIEE bubanoTeka HOK
13 3HAYEHMsI YHCIIOBOTO Habopa. https://m.edsoo.ru/863ee07
Pazmax a
Haubonbmee m HauMEHBIIEE
14 3HAQ4YEHUs YUCIOBOTO Habopa.
Pazmax
Haunbonbmee m HauMEHBIIEE
15 3HAQ4YEHUs YUCIOBOTrO Habopa.
Pazmax
KonTtpomnbHas " pabora 1o Er6amoTexa LIOK
16 TeMam Hpencrassene https://m.edsoo.ru/863ee39
JTaHHBIX. OnucarenapHas
cTaTucTuka' U
Cnyuaiinas W3MEHUYHUBOCTh bubmmotexa HOK
17 https://m.edsoo.ru/863ee4b
(mpumMepsI) .
YactoTa 3Ha4Y€HU B MacCUBE bubmotexa LHOK
18 https://m.edsoo.ru/863ee69
JTAaHHBIX
Y
bubamoreka HOK
19 ['pynnupoBka https://m.edsoo.ru/863ee9d
0
20 ['ucrorpammsl
bubamoreka HOK
21 ['ucTorpammbl https://m.edsoo.ru/863eeel

C




bubmnoreka HOK

22 tp aKTHi{ corad padora https://m.edsoo.ru/863eecc

"CnyuaiiHas ©3BMEHYMBOCTD" 2

I'pad, Bepmmna,  pebpo. bubnuoreka HOK
23 [IpencraBnenne  3amaum ¢ https://m.edsoo.ru/863eef5

noMoIIbio Tpada 2

Crenenn (BaJIeH:[HOCTI)) Eubaorexa LIOK
24 pepumHbl. - Hueio  peoep n https://m.edsoo.ru/863ef0b

CyMMapHasi CTEIEeHb BEPIIHH.

Lens 1 UK 4

[ens u nuki. Ilyts B rpade. bubnuoreka HOK
25 [IpencraBieHne O CBSI3HOCTH https://m.edsoo.ru/863ef23

rpada 6

[IpencraBnenue 00 bubmuorexa LOK
26 https://m.edsoo.ru/863ef3b

OPUEHTUPOBAHHBIX rpadax )

Cy4daitnblit OTIBIT 51 bubmioreia LOK
27 . https://m.edsoo.ru/863efdd

cilly4ailHOE COOBITHE 4

BepoatHocte M yacToTa

COOBITHS. Posb E6oTexa LIOK
28 MATOBEPOTTHEIX 1 https://m.edsoo.ru/863ef64

MPAKTUYECKA  JTOCTOBEPHBIX p

COOBITHMII B TpUpOJIE U B -

o01uiecTBe
79 MoHera u urpaiibHasi KOCTb B

TEOPUH BEPOATHOCTEN

[IpakTueckas pabora bubmioreia LOK
30 https://m.edsoo.ru/863ef8a

"HacrtoTa BeInajieHus opia" 2

KontponsHas  pabora 1o

TeMam "CnyuaiiHas bubnuoreka HOK
31 U3MEHYHUBOCTb. I'padsr. https://m.eds00.ru/863f018

BeposiTHOCTD CIIy4aitHOro 6

coObITHA"




[ToBTOpEHUE, 000011IEHHE.

bubmnoreka HOK

32 1 https://m.edsoo.ru/863efa2

[IpencraBieHne TaHHBIX 4
bubmmoreka [HOK

IT 000 .

33 OBTOPCHHC, ODODIICHHC 1 https://m.edsoo.ru/863efba
OnucarenbHas CTaTUCTHKA .
[ToBTOpEHUE, 0000111eHHE. bubanoreka IHOK

34 BeposTHOCTh CIIy4ailHOTO 1 https://m.edsoo.ru/863efec
COOBITHS 0

OBLIEE KOJIMYECTBO YACOB 34

I10 ITIPOI'PAMME




8 KUIACC

Ne Koumnue JJIeKTPOHHbIE HU(POBLIE
Tema ypoka
n/m CTBO o0pa3oBaTe/ibHbIE pecypchl
4acoB
| [IpencraBienue JAHHBIX. | bubmuoTteka [HOK
OnucarenbHasi CTAaTUCTUKA https://m.eds00.ru/8631f029¢
) CnydaitHas V3MEHUYHUBOCTb. | bubnuoTteka LHOK
Cpeanue uncinoBoro Habopa https://m.edso0.1ru/863f03fc
3 Ciyyalinbie COOBITHS. | bubmmoreka HOK
BeposiTHOCTH M 4acTOTHI https://m.eds00.ru/863f0578
Knaccuueckue wmopenu Tteopuun
4 BEPOSTHOCTEH: IIIVIOHeTa ’ u 1 bubmmorexa HOK
https://m.eds00.ru/863f076¢
UrpagbHas KOCTh
5 OTKIOHEHHUS 1 bubmorexa HOK
https://m.edsoo.ru/863f0a50
bu6anoreka IHOK
6 Jluctiepens HeioBoro Hadopa : https://m.edsoo.ru/863f0a50
7 CrangapTHoe OTKJIOHEHHUE | bubmuoreka [HOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f0bfe
8 Jlnarpammebl paccenBaHus 1 bubmiotela LHOK
https://m.edsoo.ru/863f0eab
bubanoreka [HOK
? MrosxecTB0, MOAMHONECTBO ! https://m.edsoo.ru/863f1180
Onepaiuu  HaJg MHOXECTBaMU:
10 0635;[1:HeHHe ) nepeceyeHue 1 bubmioteia HOK
’ ’ https://m.edsoo.ru/863f143c
JIOTIOJTHEHUE
CaoiicTBa onepanun HaJ
MHOKECTBaAMU:
11 MIEPEMECTUTEIBHOE 1 bubmmorexa LOK
’ https://m.edsoo.ru/863f1784
COUYETATENIbHOE,
pacrpeaeanuTeNbHOE, BKIIOUCHUS
12 ['padprueckoe  mpeacraBieHUe | bubnuoTteka [HOK
MHOKECTB https://m.edsoo.ru/863f198c
13 KoHnTtponbHas paboTta mo temam |

"Cratuctuka. MHoxectBa"




DneMeHTapHbIe COOBITHS.

bubnuoreka [HOK

14
CayyaiiHble COOBITHS https://m.edsoo.ru/863f1dec
b

15 3;2;221;:’1;;?3’}0111“6 COOBITHSA bubmmorexa HOK

P . ) https://m.edsoo.ru/863f1dec
BepositHocTH cOOBITHIA
b
16 3;2;221;:’1;;?3’}0111“6 COOBITHA bubmorexa HOK
P . ) https://m.edso00.ru/863f1{72
BepositHOCTH COOBITHI
- OmBITEL € paBHOBO31\gO)KHBIMI/I Bu6miorexa 1OK
JIEMEHTAPHBIMU BITUSIMH.
DTIEME . pv c0 https://m.edsoo.ru/863f21ca
Cay4yaliHBIH BBIOOD
. SH:IZH ac paBHOB(():?;I\gO)KHBIMI/I Bu6miorexa 1OK
MEHTAPHBIMUA BITHUSIMH.
1 . pv https://m.edsoo.ru/863f21ca
Cay4yaliHBIH BBIOOD
o H;aK(;l“I/I;eC;(aH paboTta "OnbITHI C EuboTea 10K
BHOBO3MOXXHBIMUA
P | https://m.edsoo.ru/863f235a
AJIEMEHTAPHBIMU COOBITUSIMU
bubanoreka [HOK

20
Jlepeso https://m.edsoo.ru/863f2ade
CaoiicTBa JiepeBa:

. GI[I/IHCTBGHI:OCTB H}ITI/IU, EuGmorexa LOK
CYHICCTROBAMIE preseH https://m.edsoo.ru/863f2bac
BEPIINHBI, CBSA3b MEXKIY YHUCIOM
BEPIIUH U YUCIIOM pEOEp

bu6anoreka [HOK

22 IT

PABHIO yMHONCA https://m.edsoo.ru/863f2cd8

23 [IpaBmiio yMHOXKEHUS bubmorexa HOK
P Y https://m.eds00.ru/863f2e36

24 [TpoTHUBOII0I0KHOE COOBITHE bubmorexa HOK
P https://m.edsoo.ru/863f2f8a

O )

Jutarpana epa bubanoreka [HOK

25 OObeauHEHHE | TIEpeceUYCHUE

COOBITUI

https://m.edsoo.ru/863f3214




HecoBmecTHBIE

COOBITHS.

bubmmoreka [HOK
26 Dopwyma cromerma L s /m.edsoo.ru/8633372
BEPOSTHOCTEU
HecoBmecTHbIe COOBITHSI.
27 dopmyna CIIOKCHMS 1 bubmorexa LOK
. https://m.edsoo.ru/863f3764
BEPOSTHOCTEU
[TpaBuio YMHOKEHHUS
)3 BEPOSITHOCTEN. VYcioBHas | bubnuoTteka LHOK
BEPOSITHOCTb. He3zaBucumeblie https://m.edsoo.ru/863f38ae
COOBITHS
[IpaBuiio YMHOXEHUS
79 BEPOSITHOCTEN. VYcioBHas | bubnuoTteka LHOK
BEPOSITHOCTb. He3zaBucumblie https://m.edso0.ru/863f3b06
COOBITHS
IIpencrasinenue CIIy4alHOro bubnuoTteka LHOK
30 1
DKCIIEPUMEHTA B BUJIE JIEpEBa https://m.edsoo.ru/863f3cbe
31 [IpencraBienne CIIy4alHOTO | bubnuoTteka LHOK
HKCIIEPUMEHTA B BUJIE JIEpEBa https://m.edsoo.ru/863f3f20
[ToBTOpEHUE 00o00111eHuE.
32 HpeI[cEaBﬂe})me ;[I:HHHX. 1 bubmnorexa LOK
https://m.edsoo.ru/863f4128
OnucarenbHasi CTATUCTHKA
13 [ToBTOpEHUE, o0ob1eHue. | bubnuoTteka [HOK
['padbr https://m.edsoo.ru/863f4312
KoutponbHas paborta mo temam
34 "Cny4daiinbie COOBITHSL. 1
BepositHocTs. ['padsr”
OBHIEE KOJIMYECTBO YACOB I1O 34

I[TPOI'PAMME




9 KJIACC

Ne

JJIeKTPOHHbIE HU(POBLIE

o/ Tema ypoka KoanuecTBo o0pa3oBaTeJibHbIE
4acoB pecypcsbl
1 [IpencraBneHne JaHHBIX 1 bubmorexa HOK
https://m.edsoo.ru/863f47¢ca
) OnucarenbHas | bubmmoreka [HOK
CTaTUCTHUKA https://m.edsoo.ru/863f47ea
Oneparun Hajq
3 1
COOBITHSIMU
4 He3aBucumocTh COOBITHIM 1
5 KombunaTopHOE mpaBuiio | bubanoreka HOK
YMHOXKCHUS https://m.edsoo.ru/863f4e16
IIepecTanoBKH.
6 @aiTOpI/IaJI. Coueranus u 1 bubmioreia oK
. https://m.edsoo.ru/863f4el6
YHCJIO COYETaHUMN
7 TpeyronbHuk Ilackans 1 bubmioreia HOK
https://m.edsoo.ru/863f5014
[Ipaktueckas  pabora
"BeruucieHnue
BEPOSTHOCTCH c
8 HcIr)Ionb3OBaHHeM 1 bubamorexa LOK
https://m.eds00.ru/863f5208
KOMOMHATOPHBIX
GyHKIUNA — 3JIEKTPOHHBIX
Ta0uIr"
['eomerpuueckas
BEPOSTHOCTb.
9 CryyaitHblil BBIOOP TOUKH | bubnnoreka [HOK
u3 (pUrypel Ha MIOCKOCTH, https://m.edsoo.ru/863f5884
U3 OTpe3Ka, U3 MOyru
OKPY>KHOCTH
['eomeTpuueckas
10 BEPOSATHOCTb. | bubnuoreka HOK

CryyaitHblii BEIOOP TOUKH
u3 GUrypsl Ha MIOCKOCTH,

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




U3 OTpe3Ka, U3 Jyru
OKPYKHOCTH

['eomeTpuueckas
BEPOSITHOCTb.
CnyyaliHbI{ BEIOOD TOUYKU

bubmmoreka [HOK

1 u3 GUrypsl Ha MIIOCKOCTH, https://m.edsoo.ru/863f5bfe
U3 OTpe3Ka, W3 [Jyru
OKPYXHOCTH
['eomeTpuyeckas
BEPOSITHOCTb.

2 CrnyyaliHblii BBIOOP TOUKH bubmuoTteka HOK
U3 (pUrypel Ha MIOCKOCTH, https://m.edsoo.ru/863f5e10
U3 OTpe3Ka, U3 [Jyrd
OKPYHOCTH
HcnbiTanne. Ycmex u

13 Heyiaya. Cepus bubnmuoTteka HOK
UCIIBITAaHUI /10 TEpBOIO https://m.eds00.ru/863f6162
ycrnexa
HcnbiTanne. Ycmex u

14 Heyava. Cepus bubnmuoTteka [HOK
UCIIBITAaHUM /10 TEepPBOIO https://m.eds00.ru/863f6356
ycrnexa
HcnbiTanne. VYcmex u

15 HeyJayva. Cepus
WCOBITAHUWA 1O TEPBOTO
ycrnexa
HcnbiTanus ~ bepHymm.

16 BepositHocT cOOBITHIT B bubnuoTteka LHOK
cepuu UCIIBITAHU https://m.edsoo.ru/863f64d2
bepnymum
Ucnbiranus  bepryiu.

17 BepositHocT cOObITHIT B bubnuoTteka HOK
cepuu UCIIBITAHU https://m.eds00.ru/863f6680
bepnymum

13 [Ipaktuueckas  pabora bubnuoreka HOK

"Ucnpiranus beprymimn"

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




CnyuaiiHas BeJIMYMHA U

bubmmoreka HOK

19 pacnpenereie https:/m.edsoo.ru/863f6b44
BEPOSTHOCTEU
MaremaTnueckoe
20 OXHUJAHUE M JUCIIEPCUs bubmorexa HOK
o . https://m.edsoo.ru/863f6da6
CIIy4yallHOW BEJIMUUHBI
[Tpumepsl
MaTEeMaTHIECKOTO
21 OKUJIaHUS Kak bubanoreka I[HOK
TEOPETUYECKOTO https://m.eds00.ru/863f6{86
CpPEIHETO 3HAYCHUS
BCIIUYHMHBI
2 [Tonsitne 0 3aKOHE bubmmoreka [HOK
OOJIBIINX YKCETT https://m.edsoo.ru/863f72c4
N3mepenue
23 BepO;IpTHOCTeﬁ c bubmioteia Lok
https://m.eds0o0.ru/863f7652
IIOMOIIbIO YaCTOT
24 [Ipumenenune 3aKOHa bubnuoreka HOK
OONBIINX YKCET https://m.edsoo0.ru/863f7116
O0o0menue
25 CI/ICTCII\I/IIaTI/ISa)I_II/ISI 3HAHHUM. bubmmorexa LOK
https://m.edsoo.ru/863f783c¢
[IpencraBneHue JaHHBIX
O06o011enue,
2% CHUCTEMaTH3aIMsl 3HAHUU.
OnucarenbHas
CTaTUCTHKA
O06o011enue,
CHCTEeMaTH3aIus 3HAHUU.
27 HpeJICTaBneHHHe JTAHHBIX. bubmmorexa HOK
https://m.edsoo.ru/863f893a
OnucarenbHas
CTaTUCTHKA
O0o0Ommenwue,
73 CUCTEMaTHU3alUsd 3HAHUU. bubnuoreka [HOK

BeposTHOCTS CitydaiiHOTO
COOBITHS

https://m.edsoo.ru/863f7ade




O06o061enue,
CHUCTEeMAaTHu3alMsl 3HAHUU.
29 BeposiTHOCTB CityyallHOTO
COOBITHS. OneMeHTHI
KOMOMHATOPUKH

O6006mmenue,
30 cUCTeMaTu3anus 3HAHWIL.

DneMEeHTHI
KOMOMHATOPUKH

O6006mmenue,
CHUCTEMaTH3aIusd 3HAHUU.
31 DJIEeMEHTHI
KOMOWHATOPUKHU.
CnyyaliHple BEJIWYMHBI U

PacipcaciacHus

O06o006menue,
By cUCTeMaTu3anusg 3HAHWIL.
CnyyaiiHple BEJIWYHHBI U

pacrpeieNeHus

HNtoroBass KOHTpOJIbHAA

33 pabota

O06o011enue,

34
CUCTEMATU3aLMsl 3HAHUI

bubmmoreka [HOK
https://m.edsoo.ru/863{7c9c

bubmnoreka HOK
https://m.edsoo.ru/863f7e54

bubnuoreka [HOK
https://m.edsoo.ru/863{8408

bubnuoreka [HOK
https://m.edsoo.ru/863f861a

bubnuoreka [HOK
https://m.edso00.ru/863{f8b56

OBILEE KOJIMYECTBO
YACOB II1O ITPOI'PAMME

34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOTO
pe3yabTarta

IIpoBepsiemble peaMeTHbIE Pe3yabTATHI 0CBOCHUS
OCHOBHOI1 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'O
001ero odopasoBaHus

5

BeposiTHOCTB M cTaTHCTHKA

5.1

Yurate nH(OpMaInIo, MPEACTABICHHYIO B TaOIUIaX, Ha
auarpaMmax, TpeJICTaBiIsATh JaHHbIE B BHJAE TaOJIHII,
CTPOUThH JuarpamMMmbl (CTOJIOMKOBBIE (CTONOUYATHIE) U
KPYroBbI€) 10 MAaCCUBaM 3HAUEHUM

5.2

OnuceiBaTh U MHTEPIPETHUPOBATH PEAJbHBIE YHCIOBBIE
JAHHBIE, MTPEJACTABICHHBIEC B TAa0IMLax, HA JUarpaMMax,
rpadukax

5.3

Hcnonb30BaTh 151 OMKMCAHUS JAHHBIX CTATUCTUYECKUE
XapaKTEPUCTHKU: CpelHee apu(PMETUUYECKOE, MEIHMAHA,
HauOoJIbIlIeEe U HAUMEHbLIEE 3HAYEHUS, pa3Max

5.4

NmeTps mpencraBieHue O ClydyallHOW M3MEHYMBOCTH Ha
npuMepax LIEH, duznuecKux BEJINYMH,
AHTPONIOMETPUYECKUX JTAHHBIX, UMETh IIPEACTABICHUE O
CTaTUCTHYECKON yCTOMUYNBOCTH

8 KUIACC

Kon
NMPOoBEPsSIEMOT0
pe3yJjbTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHMS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOT'O
0011ero oopasoBaHus

5

BeposTHOCTB M cTaTUCTHKA

5.1

W3Bnekath U mpeoOpa3oBbiBaTh  MHGOPMAILIHIO,
IPEICTaBICHHYIO B BUJE TA0JIMI], JUarpaMm, rpadukos,
NPEACTaBlIATh JAaHHbIE B BUJE TaONMIl, AHATrpamM,
rpadguKoB

5.2

OnuceiBaTh JaHHBIE C TMOMOIIBIO CTATUCTUYECKUX
noKasareyiei: CpeAHUX 3HAYEHHM M Mep pacceuBaHUS
(pa3max, JucrnepcHst U CTaHIapTHOE OTKIOHEHHE)




5.3

Haxomute 4acToThl YMCIIOBBIX 3HAYEHUHW M YacCTOTHI
COOBITHI, B TOM YHCJE MO pe3yJbTaTaM H3MEpPeHHH U
HaAO0JIIOIeHU I

54

HaxoauTh BepOATHOCTH CAy4YailHBIX COOBITHI B OIBITAX,
3HAast BEPOSTHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE
B ONBITaX C PaBHOBO3MOXKHBIMH 3JIEMEHTaPHBIMH
COOBITUSIMU

5.5

Hcnonp3oBate  rpaduyeckue  MOJEIU: JEPEBO
CIIy4ailHOTO  DKCIIEpUMEHTa, JuarpaMMmbl  Oiliepa,
YUCII0Bas NpsAMas

5.6

OHepI/IpOBaTB IMOHATHUAMMU: MHOKCCTBO, ITIOAMHOXKCCTBO,
BBIITIOJIHATB OIICPalli HaJl MHOKCCTBAMMU: O6B€I[I/IH€HI/Ie,
MNEPECCUCHUC, JOIIOJIHCHUEC, TMCPCUUCIIATL 3JICMCHTHI
MHOXCECTB, IPUMCHATH CBOMCTBA MHOKECTB

5.7

Hcnonb3oBath rpaduyeckoe NpeacTaBICHUE MHOMKECTB
M CBS3€M MEXAY HHMHU JUIS ONHCAHUS IIPOLIECCOB U
SABJIEHUN, B TOM YHUCJE NPU PEIICHUH 3a7a4 U3 IPYTHUX
y4€OHBIX NMPEAMETOB H KypCOB

9 KIIACC

Kon
NMPoOBEPsSIEMOT0
pe3yJabTara

IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTAaThl 0CBOCHMS
OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOT'O
001ero oopasoBaHus

5

BeposiTHOCTB M cTaTHCTHKA

5.1

W3Bnexkatb ©U  mpeoOpa3oBbIBaTh  MHGOPMALHIO,
IPEICTABICHHYI0 B Pa3jMYHbIX HCTOYHUKAX B BHUJE
Tabyull, TuarpamMm, rpadukoB, NPEACTABISATh JaHHBIE B
BUJI€ TaOJUII, JUArpamMm, rpauKkoB

5.2

Pemate 3a71a41 OpraHU30BaHHBIM nepedopom
BApUAHTOB, a TAKXKE C UCIOJIb30BAaHUEM KOMOMHATOPHBIX
MpaBUJI U METOJIOB

53

Hcnonp30Bath ONMCATEIbHBIC XapaKTCPUCTUKN  OJIA
MaCCUBOB 4YHCJIOBBIX JaHHBIX, B TOM 4YHCJIC CpPCAHHC
3HAUYCHHUA U MEPbI paCCCHUBAaHUA




HaXOILI/ITB YaCTOTHI 3HAYCHUHN U YaCTOThI CO6BITI/I}I, B TOM

5.4 YUCJI€  MOJB3YSACh  pe3yjibTaTaMd  IPOBEAEHHBIX
M3MEpEHU U HaOIOICHU I
HaxomuTe BeposSTHOCTH  CiIydyalHBIX COOBITHH B
M3YYEHHBIX OIbITaX, B TOM YHUCJIE B OINbITaX C
5.5 PABHOBO3MOXHBIMH  3JIEMEHTAPHBIMH  COOBITHSIMHU, B
CepHsIX MCHBITAHMA JO MEpPBOr0 YCIEXa, B CEPUsX
WcIbITaHu bepHynu
56 NmeTp mnpencraBieHue O CIy4yalHOW BEIMYMHE U O
' pacrpeeacHud BEPOATHOCTEN
HmeTp npencTaBieHUe O 3aKOHE OOJIBIIMX YHCEN KakK O
5.7 IIPOSIBIICHUN 3aKOHOMEPHOCTH B CIIy4aliHOM

W3MEHYMBOCTH M O POJU 3aKOHA OONBIIMX YHCET B
MPUPOJIE U OOIIECTBE




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

5

BeposTHOCTB M cTaTHCTHKA

5.1

[TpencraBieHue NaHHBIX B BHUJE TAOJUL, AMArpaMm, rpapuKoB.
3anonHeHue TaONWL, YTEHHME M IOCTPOEHUE Auarpamm
(cTONMOMKOBBIX (CTONOYATHIX) W KPYroBbiX). UTeHue rpaduxos
peasibHbIX TporeccoB. M3pneuenne nupopMannuy U3 1uarpaMm u
Ta0JINII, UCTIOIB30BAaHNE U UHTEPIPETALNS JTaHHBIX

5.2

OnucarenbHas CTATUCTUKA: cpeaHee apu(pMETUIECKOEe, MEIUaHa,
pa3Mmax, HauOoOJbplIee M HaUMEHbIIEE 3HA4YeHHs Habopa
YUCJIOBBIX JaHHBIX. [ [puMepsl cirydyalilHOM M3MEHYMBOCTH

5.3

CnyyallHBIH OSKCHEpPUMEHT (OMBIT) M CIy4allHOE COOBITHE.
BepositHoCTh M 9acToTa. POsh MamoOBEPOATHBIX M MPAKTUUECKU
JIOCTOBEPHBIX COOBITHI B Mpupojae U B obOmiecTBe. MoHeTa U
UTpajibHas KOCTh B TCOPHH BEPOSTHOCTEH

54

I'pad, Bepmmna, pedpo. Crenenb BepumHbl. Ywucio pédep u
CyMMapHasi cTeneHb BepliMuH. [IpeicTaBieHue O CBS3ZHOCTH
rpada. [lenu u mukiel. [Iytu B rpadax. O6xon rpada (ditsiepon
nyTh). [IpeacraBnenre 06 opueHTUpOoBaHHOM rpade. Pemienue
3aJ1ay C MOMOIIbI0 rpadoB

8 KUIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAEPKAHUA

5

BepoaTHOCTh M cTaTUCTHKA

5.1

[IpencraBiieHre TaHHBIX B BUC TaOJIHII, THarpaMm, rpad)uKoB

5.2

MHO)KGCTBO, QJICMCHT MHOXXCCTBA, IIOAMHOXKCCTBO. OnepauHH
HaJd MHOXKCCTBAMM: O6T>€I[I/IHGHI/IG, MIEPCCCUYCHUC, NOIMOJIHCHHC

5.3

CBoiicTBa oOmepanyii HaJl MHOYKECTBAMU: IEPEMECTUTENIBHOE,
COYETATEJIBHOE, PACIIPEAEIUTEIIBHOE, BKIIOUYECHUS

54

Hcnonb3oBanre rpauyeckoro mpeacTaBiICHUS MHOXECTB JJIs
ONMCAHUS PEATIbHBIX MPOILIECCOB U SIBIICHUM, TPU PEIIEHUN 3a7aY.




5.5

W3mepenue paccenBaHus JNaHHBIX. Jlucrepcust U CTaHAApTHOE
OTKJIOHEHHE YUCIIOBBIX HA00POB. /[narpamma paccenBaHus

5.6

OneMeHTapHble COObITUS ciay4yaiiHoro omnbiTa. CiydaiiHble
coObITusA. BepositHOCTH cOOBITHI. ONBITHI C PABHOBO3MOKHBIMU
3JIEMEHTapHBIMHU COOBITUAMU. CiyyaitHbii BEIOOD. CBSA3b MEXKIY
MaJIOBEPOSATHBIMU U MPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMU B
NPUPOJE, OOIIECTBE U HAYKE

5.7

Hepeo.  CBoiicTBa  JE€pEBbEB:  E€IUHCTBEHHOCTh  IYTH,
CYLIECTBOBAHME BHCSYEH BEPIIMHBI, CBSI3b MEXKIY YHUCIOM
BEpUIMH U1 yucioM péodep. [TpaBuino ymHoxenus. Pemenue 3anau
C IOMOUIBIO rpadoB

5.8

[IpoTHBOMONOKHBIE COOBITHSI. Jnarpamma Dinepa.
OO0bequHeHne U TiepeceueHue coOwbITHil. HecoBMmecTHBIE
coObIThst. DopMyIia ClIOXKEHHUSI BEPOSITHOCTEH

59

VYcnoBHas BeposTHOCTh. IIpaBuiio ymHoxkeHus. HezaBucumbie
COOBITHUA

5.10

[IpencraBienne SKCIEpUMEHTa B BUAE AepeBa. PemieHue 3anau
Ha HaXO0XJICHUE BEPOSITHOCTEN C MOMOIIBIO JIEpEeBa CIy4alHOIO
AKCIIEPUMEHTA, TUarpamMm Disepa

9 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

5

BeposTHOCTh M cTaTUCTHKA

5.1

[IpencraBnenne MaHHBIX B BHjE TaOull, AuUarpamm, rpadukos,
UHTEpIpeTanys JaHHbIX. UTeHHe | IOCTpOoeHHE TabJuII,
ayuarpamMmm, rpauKoB 10 peajibHbIM JIAHHBIM

5.2

[lepecTanoBku U (hakTopuan

5.3

CoueTtaHus ¥ YHUCJIO COUCTAHUM

5.4

Tpeyronsnuk Ilackans. Pemenue 3amad ¢ UCHONB30BaHUEM
KOMOWHATOPUKHU

5.5

I'eomerpuueckas BepodATHOCTh. CiydailHblii BBIOOpP TOUYKH U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3KA U U3 AYT'H OKPYKHOCTU

5.6

Ucnertanne. Ycnex m Heyaaya. Cepusi UCHIBITAHUN A0 TMEPBOTO
ycrexa




Cepust ucnbiTanuii bepHymm. BepositHocTu coObITHH B cepuu

5.7 .
WcnbITaHu bepHynu
5.8 CiydaiiHas BeIMYHMHA U PACTIPEICIICHHE BEPOSITHOCTEN
Marematnueckoe — oxujgaHue Hu  jaucrepcusa.  [Ipumepsl
5.9 MaTeMaTUYECKOr0 OXHIAHUS KaK TEOPETUYECKOTO CPEIHETO
3HAYEHUS BEJIMYHUHBI
510 MaremaTnyeckoe 0XKMJAAaHUE U JUCIIEPCHS CIy4aMHON BEIUYUHBI
' «YHCIIO YCIEXOB B CEPUU UCTIBITAaHUMN bepHyum»
[TonsiTne o 3akoHe OonpIMX yuceld. M3MepeHne BEeposSITHOCTEH ¢
5.11 MOMOIIbI0 4acTOT. Poib M 3HaueHWe 3aKOHa OOJIBIIMX YHUCEN B

MPUPOJIE U OOIIECTBE




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM
pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs HA OCHOBE
orocC

YMeHnue OMepUpOBaTh HMOHATUSIMHU: MHO>K€ECTBO,
MOJIMHOXECTBO, OIEpald HajJ MHOXKECTBAMH; YMEHHE
OTepupoBaTh MOHATUSAMU: Tpad, CBS3HBIA Trpad, IEpeBoO,
LUK, NPUMEHATh MX TPU PEUICHUH 3a7ady; yMEHHUE
HCTIONB30BaTh IpauyecKoe MPEeJICTABICHUE MHOXKECTB IS
OMHUCAHUS PEAIbHBIX MPOIIECCOB U SBJICHUH, NIPU PEIICHUN
3a/1a4y U3 JPYruxX y4eOHbIX MPEIMETOB

YMeHue onepupoBaTh MOHATHUSIMU: ONPEACICHUE, aKCHOMA,
TeopeMa, J0Ka3aTeJIbCTBO; YMEHUE PACMO3HABATh UCTUHHBIE
W JIOKHBIC BBICKA3bIBaHUS, NPUBOJNTH MPUMEPHI U
KOHTPIIPUMEPBI, CTPOUTHh BBICKA3BIBAHUS W OTPHULIAHUS
BBICKa3bIBaHUM

YMeHHne omnepupoBaTh TMOHATHSIMH: HATYpPaJIbHOE YHCIIO,
MPOCTOE U COCTABHOE YHCIO, JEIUMOCTh HaTypalbHbIX
YuCe, MPU3HAKU JIETUMOCTH, II€JI0€ YUCIIO, MOIYJb YuCIa,
OOBIKHOBEHHAsI JIpOoOb W JI€CATHYHAS IPOOb, CTaHIAPTHBIM
BUJI YKCIIA, PAIMOHAIBHOE YHCIIO, UPPAIIMOHAIBHOE YHUCIIO,
apu(pMETHISCKUNA KBAJAPATHBI KOPEHb; YMECHHE BBITIOJHSTH
JEUCTBUS C YHUCIIaMH, CPAaBHUBATh M YIOPSAAOYNBATH YHCIIA,
NPE/ICTABIIATh YKCIIa Ha KOOPAMHATHOW TPSIMOU, OKPYTIISATH
9JHuClia, YMEHHE JellaThb NMPUKUAKY M OIICHKY pe3yJIbTara
BBIYMCJICHU U

YMeHue onepupoBaTh NOHATHUAMU: CTENEHb C LEJBIM
nokasareynieM, apu(METHYECKHl  KBaJpaTHBI  KOpPEHb,
MHOTOWIEH, anredpandeckast ApoOb, TOXKIECTBO; 3HAKOMCTBO
C KOpHEM HATypaJbHOM CTENeHH OOJIbIIe €IUHUIIBI; YMEHUE
BBITIOJIHATH PAcUYETHI 110 opMysiam, MpeoOpa3oBaHUS ETBIX,
JIPOOHO-PAITMOHANBHBIX ~ BBIDAKEHUH U BBIPAKEHUU C
KOPHSIMM, Pa3J0KEHUE MHOIOYJIEHA HA MHOXKHUTENIH, B TOM




qlClie C UCMOJIb30BaHUEM (HOPMYJ Pa3sHOCTU KBAApPaTOB U
KBaJ[paTa CyMMBI U Pa3HOCTHU

YMeHHe OIepUpoBaTh IOHATUAMHU: YHUCIOBOE PABEHCTBO,
YPaBHEHUE C OJHOM IMEPEMEHHOM, YHCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IEPEMEHHOM; YMEHHE pPEIIaTh JIMHEHHBIE U
KBaJIpaTHbIC ypaBHEHUS, IPOOHO-pAIlMOHATBHBIC YPAaBHEHUS
C OHOW NEPEMEHHOM, CUCTEMBI IBYX JINHEVHBIX YPAaBHEHUH,
JIMHEVHBIC HEPABEHCTBA W MX CHUCTEMBI, KBaJpaTHbIE U
IpOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJIHOM IEPEMEHHOI, B
TOM YHCIIE IPU PELICHUM 3a7ad W3 JIPYIUX INPEIMETOB U
IIPAaKTUYECKUX 3a7a4; YMEHHUE UCII0JIb30BaTh KOOPAUHATHYIO
NpSMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUISl M300paKeHHs
pelLIeHU YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMH: (QYHKIUS, Trpaduk
byHKIMY, HYId (YHKITUH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,
MPOMEKYTKA BO3pACTaHMsI, YOBIBaHHWS, HauOOJbIIEE W
HaWMCHbIIICe 3Ha4YeHUs (YHKIUHA, yMEHUE OIEePUPOBATH
MOHATUSAMHU: TpsAMas TPOMOPIHOHATLHOCTh, JIMHCHHAS
byHKIHUA, KBaJpaTU4YHast byHKIMA, oOpaTHas
MPOIMOPIIMOHANILHOCTh, TMapabona, TUnepOosia; yMEHHE
CTpouTh Tpaduku (YyHKIMM, HCIONB30BATh TpauKu s
OIPENICJIEHUSI CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, JJIA
peIIeHus 3a1a49 U3 APYTrux YUeOHBIX MPEAMETOB U pealbHOM
KU3HH, YMECHHE BhIpaXKaTh (POpMyJIaMH 3aBUCHMOCTH MEXKITY
BEeITUIMHAMU

YMeHue OIepupoBaTh MOHATUSAMHU: IOCIEAOBATEIBHOCTD,
apupMeTnyecKkas U TeOMETpUYEecKas MNPOrpecCUd; YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJIEAOBATEIbHOCTEH, (HOPMYJIbI
CyMMBI M OOUIETro 4WieHa MpPU PEUICHUU 3a/1ady, B TOM YHUCIe
3a/1a4 U3 IPYruX yuyeOHbIX MPEAMETOB U pealbHON )KU3HU

YMeHue pemarh 3a7aud pa3HbIX TUIOB (B TOM 4HKCIE Ha
IPOLIEHTHI, JOJIM U YaCcTH, ABMKEHHE, paboTy, [IEeHy TOBapOB
U CTOUMOCTbH MOKYIOK M YCIYT, HAJIOTH, 3a/1a4ud U3 00J1acTu
yNpaBJIeHUS JTUYHBIMU U CEMEMHBIMU (PMHAHCAMH); YMEHUE
COCTaBJIATh BBIPAKEHUS, YPABHEHUSI, HEPABEHCTBA U CUCTEMBI
110 YCJIOBHIO 3aJa4M, UCCIIEN0BATH INIOJYyYEHHOE PELICHUE U
OLICHMBATH IIPABAONOI0OHOCTH MOTYYEHHBIX PE3YJIHTATOB




YMeHnue onepupoBath NOHATUIMU: (pUrypa, TOUKa, OTPE3O0K,
psiMasi, JIyd, JIOMaHasi, yroj, MHOIOYTOJIbHUK, TPEYTOJIbHUK,
paBHOOCAPEHHBI W  PABHOCTOPOHHHUM  TPEYTOJbHUKH,
MPSIMOYTOJIBHBI TPEYTrOJbHUK, MEJIHWaHa, OHCCEKTpUca H
BBICOTA TPEYT'OJIBHUKA, YETBIPEXYTOIbHUK, TAPAILIIEIIOIPAMM,
poMO, NpSAMOYIOJBHUK, KBaJpaT, Tpamenusi; OKPYKHOCTb,
KpyT, KacaTellbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymeHHe peliarh 3aJaud, B TOM YHCIE U3
IIOBCETHEBHOM KW3HHM, HA HAXO0XKICHUE T'€OMETPUYECKUX
BEJIMYMH C NPUMEHEHUEM H3YUYEHHBIX CBOWCTB (UTyp U
dbakToB

10

YMeHue onepupoBarb MOHATHSAMHU: PABEHCTBO  (QUryp,
PaBEHCTBO TPEYroJIbHUKOB,; napajielbHOCTh U
MEPNEHANKYJIIPHOCTh MPSAMBIX, YIOJl MEXKIY HpsIMBIMHU,
NEePNEHANKYJIAp, HAKIOHHAsA, MPOEKUHUdA, moaodue ¢uryp,
10JI0OHBIE TPEYTOJbHUKHA, CUMMETPHUS OTHOCUTEIIBHO TOUKU
U IPSMON; YMEHUE PACIIO3HABATh PABEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napamienbHOCTh M MEPHEHAUKYISIPHOCTh
MPSIMBIX B OKPY>KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHITUSMU: JJIMHA, PACCTOSIHUE, YTOJ
(BeIMYMHA yrja, CUHYC M KOCHUHYC yria TPEYyrojbHUKA),
IJIOIIA/Ib; YMEHHE OIIEHHWBAaTh pa3Mepbl MPEAMETOB U
OOBEKTOB B OKpPYXaIIIEM MHUPE; YMEHHUE MPUMEHSTh
dbopMyIibl IEpUMETPA U TIJIOMIAJAN MHOTOYTOJILHUKOB, JITTUHBI
OKPYKHOCTH W IUIOIIAIX Kpyra, oObeMa MNpsIMOYTOJIbHOTO
napajuiesienunea; yMeHue MpUMEHsITh TPU3HAKUA PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJOB TPEYTrOJIbHHKA,
teopemy Iludaropa, TPUrOHOMETPUUYECKHE COOTHOIICHHUS
JUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUM, TTIOIIAAEH

12

YMeHue nzo0paxarh TIOCKHE (UTYPHI U UX KOMOWHAIUH,
MPOCTPAaHCTBEHHbIE (UTYPHI OT pPYKHA, C TOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB M DJIGKTPOHHBIX CPEACTB TIO0
TEKCTOBOMY HJIM CUMBOJILHOMY OIHCaHUIO

13

YMeHue onepupoBaTh MOHATHIMU: MPSIMOYTOJIbHASI CHCTEMA
KOOPAWHAT; KOOPAUHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB,
POU3BEJCHUE BEKTOpPA HA YHUCIIO, CKAISIPHOE MPOU3BEACHUE
BEKTOPOB; YMEHHE MCIOJb30BaTh BEKTOPbl U KOOPJIWHATHI




JUI IPEACTABJICHUS TaHHBIX U PELIEHUs 3a7a4, B TOM YHUCIIE
W3 IPYTUX YYEOHBIX MPEIMETOB U PEAIbHON KU3HU

14

YMeHue onepupoBaTh MOHSATUSIMU: CTOJIOMKOBBIC U KPYTOBbIE
JIUarpaMmbl, TaOJUIBI, cpeaHee apudMeThueckoe, MeuaHa,
HauOoJbIlIee U HaWMEHBIIEe 3HAUYCHHUA, pa3Max UYHCIOBOTO
Habopa, yMEHHE U3BJIEKaTb, HWHTEPIPETHPOBATH U
npeoOpa3oBbIBaTh  WH(OpPMAIMIO, TMPEACTABICHHYIO B
Ta0NMIIAX W HA JAMarpaMMmax, OTpa)kalollyl0 CBOWCTBAa M
XapaKTEPUCTUKU PEATBHBIX MPOLIECCOB U SIBJICHUM; YMEHHE
pacno3HaBaTh U3MEHYMBBIC BEJIMUMHBI B OKPYXKAIOIIEM MUPE

15

YMeHne onepupoBaTh MOHATHUSIMHU: CIyYaWHBIM  OMBIT
(cy4aliHBIH ~ DKCHEPUMEHT), JJEMEHTApHOE  COOBITHE
(37IeMEHTapHBIM HMCXO0J) CIIy4allHOTO OIBITa, ClydaiiHOe
COOBITHE, BEPOATHOCTh COOBITHS; yMEHHE HaXOIUTh
BEPOSTHOCTH  CIIyJalHBIX  COOBITMM B  ONBITaX C
PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; yYMEHUE
pemarth 3aJaud METOJIOM OpPraHW30BAHHOIO Iepedopa U ¢
WCTIOJIb30BAaHUEM TpaBUjia YMHOXKEHUS; YMEHUE OILICHUBATH
BEPOSTHOCTH PEATbHBIX COOBITUM U SBIICHHUH, TOHUMATh POJIb
MPaKTHYECKA JOCTOBEPHBIX M MAaJOBEPOSTHBIX COOBITHH B
OKPYXaIIEM MHUPE M B >KU3HHU; 3HAKOMCTBO C IOHSITHEM
HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX
YHUCEeJl ¥ €ro POJIbI0 B MAaCCOBBIX SIBJICHUSX

16

YMeHue BuIOMpATh TMOAXOMAIINA HW3YUYCHHBIM METOH IS
pelIeHnsT 3aJayd, NPUBOJIUTH IPUMEPBI MATEMATHYECKUX
3aKOHOMEPHOCTEM B MPUPOJAEC U IKU3HU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMAaTUKHU B UCKYCCTBE, OMUCHIBATH
OTAEIbHBIC BBIJIAIOIINECS PE3YIbTAThl, TOJIYYEHHBIE B XOJI€
pa3BUTUS MATEMATHUKH KaK HAyKd, HPUBOJIUTH MIPUMEPHI
MAaTEMaTUYECKUX OTKPBITUA U UX aBTOPOB B OTE€YECTBEHHOU
Y BCEMHPHOW UCTOPUU




IHHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
| Hucna v BBIYUCIEHUS
1.1 HarypanbHuble u nensie uncina. [Ipu3Haku 1eIMMOCTH LENbIX YHCEN
12 OOBIKHOBEHHBIE U JECCATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUYHbIC
' NepUOUYECKUe Ipoou
13 ParmmonanpHbie uncna. ApudmeTnyeckue omnepanuu ¢ paruoHAIbLHBIMU
' YHCIIaMU
14 JleliCTBUTENbHBIE yucna. Apudmerrnueckue ornepanuu c
' NEeUCTBUTEIBHBIMU YUCIaMU
L5 [TpubnuxEHnbIe BBI‘{I/ICJEGHI/IH, MIpaBUJIa OKPYTJICHUS, TPUKHUJIKA U OIIEHKA
pe3yJibTaTa BEIYUCICHUIN
2 AnreOpandeckue BhIPKEHHUS
2.1 bykBeHHbIEe BbIpaxeHUs (BbIPaKEHUS C TEPEMEHHBIMH )
5 Crenenb ¢ 1enbiM nokaszarenaeM. CTENneHb ¢ paliMOHaIbHBIM [TOKa3aTEeIeM.
' CBoiicTBa CTEIEHH
2.3 MHorousneHsl
2.4 | AnreOpaunueckas 1poOb
55 ApudmMernuecknii KOpeHb HaTypaJibHOW creneHu. JledicTBus ¢
' apu(METUYECKUMU KOPHSMU HATYpaJbHON CTEIICHU
3 VYpaBHEHUS 1 HEPABEHCTBA
31 enbie u qpoOHO-palmoHaIbHble ypaBHEHUSI. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHHI
39 Henbie wu  apoOHO-palmoHa bHBIE  HepaBeHCTBA. CucCTeMbl U
' COBOKYITHOCTH HEPABEHCTB
3.3 Pelienne TekCTOBBIX 3a/1a4
4 UucnoBeie MOCIEI0BATEIBHOCTH
4.1 ITocienoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEIOBATSIBHOCTEH
49 Apudmernueckas u reomerpudeckas nporpeccun. dopmyrna CI0XKHBIX
' MPOIIECHTOB
5 OyHKIUU




Oyukuus, crnocodsl 3amanus ¢yskuuu. ['paduk yskuuu. Ob6macth
OTpeAeNeHUus] M MHOXECTBO 3HadeHui ¢GyHkumu. Hymu Qyskumm.

5.1. | TIpoMexyTku  3HAaKONOCTOSHCTBA.  IIpOMEXyTKM  MOHOTOHHOCTH
¢ynkuuu. MakcumyMbl ¥ MUHUMYMbl GyHKuuu. HauOonbiiee u
HauMEHbIIIee 3HauYeHne (DYHKIIMKU Ha POMEXKYTKE

6 Koopaunate! Ha TpsAMOU U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 | JlexapTOBbI KOOPJIUHATHI HA IUNIOCKOCTH

7 I'eomeTpus

7.1 ['eomeTpuyeckue GUrypbl 1 X CBOHCTBA

7.2 TpeyrosibHUK

7.3 MHOroyroyJibHUKH

7.4 OKpy»XHOCTb U KPYyT

7.5 N3mepenne reoMeTpuYeCKUX BETUYHH

7.6 | BexTopsl Ha MJIOCKOCTH

8 BeposTHOCTB M cTaTUCTHKA

8.1 OnwucarenbHast CTATUCTHUKA

8.2 BeposTHOCTB

8.3 KomOunaropuka

8.4 MHuoxecTBa

8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIMTEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA
e Maremaruka. BeposTHOCTb M cTaTUCTHKA: 7-9-€ KJIacChl: 0a30BbIN YPOBEHB:!
yueOHHK: B 2 HacTsx, 7-9 knaccel/ Beicorkmii 1.P., Smenxo W1.B.; mox pen.
SAmenxo 1.B., Akunonepaoe odmectBo «M3narensctBo «IIpocsenienue»
METOJIUYECKHUE MATEPHUAJIBI IS YYUTEJIA

e Maremaruka. BepodarHocTs U cratucTka: 7—9-€ kiacchl: 6a30BbIid YPOBEHbD:
METOIMYECKOE MOCOOHe K MPEeIMETHON JUHUN y4eOHUKOB MO BEPOATHOCTH U
craructuke U. P. Beicorkoro, M. B. Slmenko nox pex. M. B. Amenko. — 2-¢
u3n., crep. — Mocksa: [Ipocsemenne, 2023. — 38 c.

e Meroanka oOydyeHHs] MareMaThke. V3ydeHne BepOsSTHOCTHO-CTaTUCTUYECKON
JIMHUY B IIKOJILBHOM Kypce MaTeMaTHKu: yueo.-meTo1. mocodue / A. C. babenko.
— KocTtpoma : M3a-Bo Koctpom. roc. yn-ta, 2017. — 56 c.
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e bubmoreka LIOK https://m.edsoo.ru/7f415fdc

e bubmmoteka [IOK https://m.edsoo.ru/7f417fb2

e bub6moreka I{OK https://m.edsoo.ru/7t41a302
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