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MNOACHUTEJBHASA 3AIINCKA

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PEHUS MPAKTUUYECKUX MPUITIOKEHUM, TaK U
UX pOJU B 00pa3oBaHWHU, HEOOXOIMMOM KaXJIOMy 4deloBeKy. BospacTtaeT umcio
npodeccuit, Mpu OBIaJICHUN KOTOPBIMU TpedyeTcst Xxopoiasi 6a30Bast MOATOTOBKA B
00J1aCTH BEPOSITHOCTH U CTAaTUCTUKH, TaKasl MOATOTOBKA BaXKHA ISl MIPOIOJKEHHUS
oOpa3oBaHus U JUIs YCIIEUTHOW MpodecCHOHANIbHON Kapbephl.

Kaxx b1l 4enoBeKk MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HETOo JaHHbBIX. [[7151 000CHOBAaHHOTO MPUHATHUS PEUICHHS B yCIOBUSIX HEIOCTATKA MIIH
M30bITKAa HMH(pOpMAIMM HEOOXOJAMMO B TOM YHCJIE XOpomio chHOpMHUPOBAHHOE
BEPOATHOCTHOE M CTATUCTUYECKOE MBIIUIEHHE. VIMEHHO MO3TOMY BO3HHUKIIA
HEOO0XOIUMOCTh (POPMHUPOBATh y 00yUarOUIMXCAd (PYHKIIMOHAIBHYIO IPAMOTHOCTD,
BKJIIOUAIONIYI0 B CeOsl yMEHHE BOCHPUHUMATh M KPUTHUECKH aHAIM3UPOBATH
nHGOPMAIINIO, TIPEICTABICHHYIO B PA3TUYHBIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN
XapakTep MHOTHUX pEalbHbIX TMPOIECCOB M 3aBHCUMOCTEH, MPOU3BOAUTH
IpOCTEHIINEe BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce ¢ OCHOBHBIMM IPUHLMIIAMHU cOOpa, aHau3a U
NPECTaBICHUS JaHHBIX W3 Pa3iNuHbIX cdep KU3HU 00IIecTBa M rocyAapcTBa
npuoOuiaeT oOydarlmMxcsd K OOUIECTBEHHbIM UHTepecaMm. H3ydeHHne OCHOB
KOMOMHATOPUKH pa3BUBAaeT HABBIKA OpraHU3aluM Tepebopa U mojacuéra ydmcia
BapUAHTOB, B TOM YHUCJI€ B MPUKIIATHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH TEOpUHU
rpadoB co3naét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
00nacTu UHPOPMATUKH U LUPPOBBIX TEXHOJOTHH. [Ipy M3yyeHUU CTATHUCTHKU U
BEPOATHOCTH OOOTAIAIOTCS TMPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOMN
KapTUHE MHpa M METOJIaXx €ro HCCienoBaHus, (GpopmMupyercs MOHUMaHUE POJIU
CTAaTUCTUKN KaK UCTOYHUKA COIMATIHLHO 3HAYMMOUN MH(MOPMAIIMH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHHS.

B cooTBeTCTBHM C TaHHBIMH LIETSIMU B CTPYKTYpPE MPOTPaMMBbI Y4eOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO OOIIEro 0Opa3oBaHMs Ha YIIIyOJIEHHOM
YpPOBHE  BBIIEJCHBI  CIEIYIOIIME  COAEPKATEIbHO-METOAUYECKUE  JIMHUU:
«IIpencraBneHue JaHHBIX © OMHCATElbHAs CTaTUCTHKa», «BeposTHOCTHY,
«3I7eMeHThl KOMOMHATOpUKWY», «BBeiaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxxanue nunun «IIpencraBieHre JaHHBIX U OMHCATENbHASI CTATUCTUKAY
CIIY’KUT OCHOBOM 7151 POPMUPOBAHUS HABBIKOB pa0OTHI C MH(DOPMAITUEH: OT YTCHHUS
U MHTEpIpeTauuy uHPOpMaIuy, MpeACTaBIeHHON B Ta0Iulax, Ha AUarpaMmax u
rpadukax, 10 cOopa, MpPEACTaBICHUS W aHalIW3a JaHHBIX C HMCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTUK CPeIHUX U paccenBaHusa. Pabortas ¢ naHHbIMU,
oOyJaroluecss ydarcs CUMThIBaTh W HMHTEPIPETUPOBATH JAHHBIC, BBIIBHUIaTh,



apryMEHTUPOBATh M KPUTHUKOBATH MPOCTEHUINNE THUIOTE3bl, Pa3MBIIUIATh HaJ
dbakTopamMu, BBI3BIBAIOIIUMH HW3MEHYMBOCTh, W OIICHWBATh WX BIHMSHUE Ha
paccMaTpUBaeMbIe BETMYUHBI U TIPOIECCHI.

VHTYUTHUBHOE TIPEACTABIICHHE O CIYYalWHOW H3MEHYHUBOCTH, HCCJICIOBAHHE
3aKOHOMEPHOCTCH ¥ TEHJICHIIMA CTAaHOBHUTCS MOTHUBHUPYIONIEH OCHOBOM IS
U3Y4YCHUS TEOPHH BEPOSITHOCTEH. boyblioe 3HAYeHHE HMMEIOT MPAKTHICCKUE
3aJIaHUs], B YACTHOCTH OIBITHI C KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJIEIISIMHU.

[ToHsiTHE BEPOSATHOCTH BBOJMTCS KaK Mepa IPaBIONOJ00MS CIIy4aifHOTO
coObiTus. Ilpm wm3ydyeHMm y4deOHOro Kypca oOydarommuecs 3HAKOMSATCS C
MPOCTEHIITMMHU METOIaMH BBIYHCIICHUS BEPOSATHOCTEN B CIIyUYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH HMCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMA CTaBUTh W pemiaTh Ooyiee CIOKHBIE 3amadd. B ydeOHBIH Kypc
BXOJAT HAYaJIbHbIC MPEACTABICHUS O CIyYalHBIX BEIMYMHAX W HMX YHCIOBBIX
XapaKTePHUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAMH M OCHOBHBIMHU OTEpAIUsIMU HaJl MHOYKECTBAMH, PaCCMAaTPUBAIOTCS
MIPUMEPHI TPUMEHEHUS rpad)OB U SJIEMEHTOB TEOPUH MHOKECTB JIJIS pEIICHUS 3a/1a4,
a TaK)Ke MCITOIb30BaHUS B IPYTUX MaTEMaTHYECKUX Kypcax M YUCOHBIX ITpeIMeTax.

Ha usyuenue yueb6HOro Kypca « BepoSTHOCTh U CTaTUCTHKA» OTBOJUTCS B 8
kimacce — 34 daca (1 Jac B Hezelno).



COAEPXAHUE OBYUEHUA
8 KUIACC

MHOX€eCTBO M MOAMHOXKECTBO. [IprmMepsl MHOKECTB B OKPYKAIOIIEM MHpE.
[lepeceuennie u oObenuHeHHEe MHOXecTB. Jluarpammbl Oinepa. Yucnobie
MHOecTBa. [I[puMepbsl MHOKECTB U3 KypCOB anreopsl U reomeTpuu. [lepeuncienue
AJIEMEHTOB MHOECTB C TIOMOIIBI0O OpPraHMW30BAHHOIO Tiepedopa W MpaBuia
yMHOkeHus1. DopMyna BKIIFOUEHUS-UCKIIOYEHHS.

DneMeHTapHble coObITUS. BeposiTHOCTU cliydallHbIX COOBITHM. ONBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSAMU. CiydallHbIN BBIOOD.

MN3mepeHne paccenBaHUs YUCIOBOIO MaccuBa. Jlucmepcus M CTaHAApPTHOE
OTKJIOHEHHE 4YHMCIOBOro Habopa. CBoiicTBa JUCHEPCMU M CTaHAAPTHOIO
OTKJIOHEHUs. [[uarpaMMbl paccenBaHus JABYX HaOJIOAaeMbIX BeIWYuH. JIuHEitHas
CBSA3b HA IMarpaMMe pacCEUBaHUSI.

HepeBo. JlepeBo caydaitHoro »skcrnepuMeHTa. (CBOWCTBA  J€PEBBEB:
€IMHCTBEHHOCTb ITyTH, CBSI3b MEX/1y UMCIOM BEPIIMH U YuciIoM pédep. [lonstue o
IJIOCKUX rpadax. Pemenune 3a1ay ¢ HOMOIIBIO J€PEBBEB.

Jlornueckune coro3bl «M» n «MJIN». CBA3bp MEXIy JIOTUYECKUMHU COO3aMU U
orepalusiMi HaJl MHOXecTBaMU. Vcronb30BaHNe JOrMUYECKUX COI030B B alreope.

Cnyuailinple  COOBITHSI KaKk  MHOXECTBA  DJIEMEHTAPHBIX  COOBITHH.
[TpoTuBononokHbBIE cOOBITUS. Omnepaunu HaJ coObITUSIMU. DopMysa CIOKEHUS
BEPOSATHOCTEM.

[IpaBuiio YMHOKEHUSA BEPOSATHOCTEM. YcnoBHas BEPOSITHOCTb.
IIpencraBieHne CiydamHOro OJKCIIEpUMEHTAa B BHUJE JepeBa. HesaBucumbie
COOBITHSI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA <«BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0  MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K MCHOJIb30BAHUIO 3TUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B AESATEIBHOCTH YYEHOTIO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, IPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEI0OBATEIbCKON ACSITENBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHNEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUH ISl OKPYXKAIOIIEH cpe/ibl, 0CO3HAHUEM TJI00aTLHOIO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 00BEKTAX M SBIICHHUSIX, B TOM YHCJIC paHee HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHHUS W JEeUCTBUSA, (OPMYJIHPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (GOPMYyIHMpPOBaTh M  NPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTelIbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOMPATh HanOoJIee MOIXOIAIIUN C Y4ETOM CAMOCTOSITEILHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HMCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENEHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:



BOCIPUHUMATH U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaxX, JaBaTh TMOSICHEHHS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOJICTBO MO3UIUN, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIINECTBA KOMAaHAHOW W WHAUBUIYATbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KAaueCTBO CBOETO BKJIaJa B OOUIMI Pe3yJIbTAT MO KPUTEPUAM, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX [TOAXOAAX MPUHATHS PEIIEHUN (MHIUBHUIYAIBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MHGMOPMAITIH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHUBATh COOTBETCTBHE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBACHSTh TPUYHUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI €N, HAXOUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@XXaThb 3MOLMU IpPU H3yYEHUU MaTEMaTHYECKUX OOBEKTOB U (DAKTOB,
JaBaTh HMOLMOHAIBHYIO OLEHKY PELICHHUs 3aa4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHniry 00y4yeHus B 8 ki1acce o0y4aromuics MogyquT CIeAYIONUe MPeIMETHbIC
pe3yJIbTATHI:

OnepupoBaTh NOHATUSIMUA MHOXKECTBA, TOJAMHOKECTBA, BBITOIHATH ONEPALlUN
HaJl MHOXECTBaMHU: OOBEIUHEHHE, TMEepeceYeHue, MEePEeUUCIsATh DIEMEHTHI
MHOKECTB C HCIIOJIb30BAHUEM OPTraHHU30BAHHOTO Tepedopa U KOMOMHATOPHOTO
IIpaBUjIa YMHOXEHHUS.

HaxonuTb BEpOSITHOCTH CIIy4alHBIX COOBITUNA B CIy4alHBIX ONBITAX, 3Has
BEPOSTHOCTHU DJIEMEHTaPHBIX COOBITHH, B TOM YHCJIE B OTBITAX C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU, UMETh TIOHSATUE O CIIy4allHOM BBIOODE.

OnucelBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW W MEp paccerMBaHUs
(mucriepcuss U CTaHIAPTHOE OTKJIIOHEHWE). YMETh CTPOUTh M MHTEPIPETHPOBATH
JarpaMMbl pacCEeMBaHMsl, UMETh MPEACTABICHUE O CBSI3U MEXK]y HAOJII0AaeMbIMU
BEJIMYMHAMM.

NmeTr mpexacTaBieHue O JepeBe, O BepmuHax # péOpax nepena,
VCIIOJIb30BaHUHU JIEPEBBEB MPU PELICHUU 33/1a4 B TEOPUU BEPOATHOCTEN, B APYTUX
y4eOHBIX MAaTEeMaTHUYECKUX Kypcax | 3a7a4 U3 IPYyrux Y4eOHBIX PEIMETOB.

OnepupoBaTh MOHSATUEM COOBITHS KaK MHOXKECTBA DJIEMEHTapHBIX COOBITUI
CIIy4alHOTO OIIbITa, BBIMOJHATH OINEpallid HaJl COOBITUAMH, HUCMOJb30BATH MPHU
peIIeHUH 3a7a4 JuarpamMmbl Jijiepa, YUCIOBYIO MPSMYIO, IPUMEHATH (POPMYITy
CJI0’KEHUSI BEPOSTHOCTEM.

[Tonp30BaThCA MPABUIIOM YMHOXKEHHUS BEPOSITHOCTEW, MCIOJIB30BATh JE€PEBO
JUI TIPEICTABIICHUSI CIY4alHOrO ONbITa MpU pelieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITHH.



8 KVIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 I1
OBTOpEHHE Kypea 7 iiacca 3 https://m.edsoo.ru/032cfeff
bubmuorexa [JOK
2 Mrosiectsa 4 https://m.edsoo.ru/032cfeff
. bubnuorexa [JOK
3 BeposiTHOCTB ciiy4aifHOTO COOBITHS 4 1 htts://m.edsoo.ru/032ckeff
4 OnmcarenpHas craTucTuka. PaccemBanne 5 1 1 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/032cfeff
bu6nmoreka [JOK
B
> BC/CHHE B TCOPHIO rPadoB 3 https://m.edsoo.ru/032cfeff
bu6mmoreka [IOK
2
6 Jloruica https://m.edsoo.ru/032cfeff
Onepanuu Haj CIydaiHBIMU COOBITHSMHU. bubnuoreka [IOK
7 . 3
CrnoxxeHue BepOSTHOCTEH https://m.edsoo.ru/032cfeff
8 YcnoBHas BEpOSITHOCTb, YMHOKEHUE 5 bubnmnoreka [JOK
BEPOSTHOCTEH, HE3aBHUCUMBIE COOBITHUS https://m.edsoo.ru/032cfeff
9 [ToBTOpenue, o6o0mEH e, 5 bu6mmorexa [IOK
CHCTEMATHU3aINs 3HAHUI https://m.edsoo.ru/032cfeff
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoka Kourpoabsnbie IIpakTuueckue o0pa3oBaTte/ibHbIE
n/n Bceero HU3YYEeHUS
padoTbI padoThbI pecypcnl
[TosTopenue/ [lpencraBnenue
1 JIAaHHBIX B BUC TAOJIHI] 1 1 bubnuorexa [IOK
nuarpamm. OnucatenbHas 05.09.2025  https://m.edsoo.ru/6be7a7al
CTaTUCTHKA
[oBropenune/ Ciyuaiinas
) U3MEHYUBOCTh. CilydailHbie 1 bubmmoreka [JOK
coObITusA. BepositTHocT 1 12.09.2025  https://m.edsoo.ru/b193ac7f
YaCTOTBHI.
[ToBTOpEHME. DiIEeMEHTHI TEOPUU
3 MHO>KECTB. DJIEMEHTHI TCOPUU 1 bubmorexa [JOK
’ P 19.09.2025  https://m.edsoo.ru/7,379E+127
rpados
MHO0K€eCTBO U MOJAMHOKECTBO.
4 [Ipumepsl MHOXKECTB B 1 bubmorexa [JOK
prMEp 26.09.2025  https://m.edsoo.ru/168d6c5e
OKPYKaroIIeM MUPE
5 [Tepeceuenue u o0ObeMHEHNE 1 bubmmnoreka HOK
MHOeCTB. J{narpammel Dilsiepa 03.10.2025  https://m.eds00.ru/523d2727
UucaoBble MHOXKECTBA.
6 [TprMepbl MHOKECTB U3 1 bubmorexa [JOK
10.10.2025 @ https://m.edsoo.ru/553dab68
anredpbl U TeOMETpUU
Ilepeuncnenue 3JIeMEHTOB
7 MHOYKECTB C IIOMOIILIO 1 Bubmuorexa IOK
17.10.2025  https://m.edsoo.ru/0b43ff3b

OpraHU30BaHHOIO Iiepedopa u
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npaBuia yMHOxeHus. Popmyna
BKJIIOYECHUSA-UCKIIIOUECHUS

DneMeHTapHBIC COOBITHS.
BeposiTHOCTH CitydaliHBIX
coObITUH. ONBITHI €

bubnunoreka LIOK

8 PaBHOBO3MO>KHBIMU 24.10.2025  https://m.edsoo.ru/e84chfee
3JIEeMEHTAPHBIMU COOBITHUSMHU.
CrnyualiHblii BEIOOD
DneMeHTapHBIC COOBITHS.
BeposiTHOCTH CitydalHBIX

9 coObITHH. OTBITHI C bubnuorexa [IOK
PaBHOBO3MOXXHBIMU 07.11.2025  https://m.edsoo.ru/bbdd6ee3
3JIEMEHTaAPHBIMU COOBITHUSMHU.
CrnyualiHblii BEIOOD
DleMeHTapHbIE COOBITHS.
BeposiTHOCTH CitydaliHBIX

10 coObITHIA. OTBITHI € bubmuoreka [IOK
PaBHOBO3MOXHBIMU 14.11.2025  https://m.edsoo.ru/ch64d71d
AJIEMEHTAPHBIMU COOBITHUSMHU.
Crnyyvaiinelii BEIOOp
[IpakTuyeckas pabora o Teme

11 "BeposTHOCTB CITy4aliHOTO brbmmorexa LIOK

21.11.2025  https://m.edsoo.ru/e6d5ffdb

coObITHs"
N3mepenne paccenBanus

12 YUCIIOBOI0 MaccuBa. Jlucnepcus but6mmorexa [IOK
Y CTaHJApTHOE OTKJIOHCHHE 28.11.2025  https://m.edsoo.ru/5fe83db9
YHCIIOBOTO Habopa

13 W3mepenne paccerBaHus bubmuotexa [IOK
YUCJIOBOTO MaccuBa. Jlucmepcust 05.12.2025  https://m.edsoo.ru/20bed210
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" CTAaHAAPTHOC OTKJIIOHCHUC
quCJI0BOI'O Ha60pa

CaolicTBa AUCTIEPCUH U

bub6nmoreka [IOK

14 CTaHJAPTHOT'O OTKJIOHEHUS 12.12.2025  https://m.eds00.ru/6384947
JlnarpaMMbl pacCEMBaHHUsI IBYX

15 HaO0JII01aCMbIX BEIUYHH. bubmuorexa [JOK
JIuHeitHas cBs3b HA AUarpamMme 19.12.2025 | https://m.edsoo.ru/40a5b481
paccevBaHus

16 [TpakTrueckas paboTa 1o Teme bubmmoreka [JOK
"PaccenBanue naHHbIX" 26.12.2025 @ https://m.edsoo.ru/0ebc071c

17 KonTtponpsHast pabora o Teme
"OnucarenpbHas CTaTUCTHKA"
Hepeso. [epeBo ciydailHOro
skcriepuMenTa. CBOMCTBa

18 JIEPEBHEB: CIMHCTBEHHOCTD bubmorexa LHOK

https://m.edso0.ru/b7d69b57
MyTH, CBSA3b MEKITY YHCIOM
BEPIINH U YUCIIOM pEOeEp
bu6nmorexa LIOK

19 Tonsie 0 mocknx rpagax https://m.edsoo.ru/b7a0a580

20 Pemrenne 3a1a4 ¢ MOMOIIBIO bubnmorexa LIOK
JIEPEBBEB https://m.edsoo.ru/6752ec45
Jlornueckwue coro3bl «M» u

21 «MJIN». CBs3b MEKTY bubnmnorexa [JOK
JIOTUYECKUMHU COKO3aMU U https://m.edsoo.ru/b71ae5bb
orepaIusIMu HaJT MHOKECTBAMHU

29 Hcnionb3oBaHue JIOTHYECKUX but6mmorexa [IOK

COI030B B anredpe

https://m.edso0.ru/9745d244
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Cryualiabie COOBITHSI KaK

23 MHOK€ECTBA DJIEMEHTAPHBIX bubmorexa LIOK
! P https://m.eds00.ru/9628d964
coOBITHI
24 [IpOTHBOIIOIOKHBIE COOBITHSL. bubnuoreka [JOK
Onepanuu Haj COOBITUIMU https://m.edsoo.ru/1c47ea52
o5 dopmyia CIOKEHUS bubnmnoreka HOK
BEPOSATHOCTEU https://m.edsoo.ru/3afbab17
[TpaBuiIO0 YMHOXKEHHS
BEPOSATHOCTEH. Y ClIOBHAS
26 BeposATHOCTE. [IpencraBinenue bubmorexa HOK
P . - peA https://m.edsoo.ru/e6e3e359
CJIy4aifHOTO 3KCIIEPHUMEHTA B
BHUJIC JIepeBa
[TpaBuIO0 YMHOXKEHHS
BEPOSTHOCTEH. Y CIIOBHAS
27 BeposaTHOCTE. [IpencraBnenue bubmorexa HOK
p . - peld https://m.edsoo.ru/cece2b98
CIIy4aifHOTO KCIIEPUMEHTA B
BUJIE JIepeBa
[TpaBuiio yMHOKEHUS
BEPOSATHOCTEM. Y CIIOBHAs
28 BeposaTHOCTE. [IpencraBinenue bubnmorexa HOK
p . - peld https://m.edsoo.ru/Obael7cf
CIIy4aifHOTO KCIIEPUMEHTA B
BHUJIC JIepeBa
bubnunorexa LIOK
29 H 0
CIABHCHMBIC CODRITIT https://m.edsoo.ru/bbe37a33
bubnunorexa LIOK
30 H o
C3ABHCHMBIC CODRITIA https://m.edsoo.ru/ab0ff7a7
[ToBTOpenue u o6oOIIeHNE.
bubnunorexa LIOK
31 PaccenBanue naHHEBIX B

YHUCJIOBBIX MaCCHUBax

https://m.edso0.ru/33e57¢97
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[ToBTOpenue u o6o0IIeHNE.

39 Omnepaiyu HaJl MHOKECTBAMHU U 1 bubnunoreka LIOK
coOBITUSAMH. [IepeBbs U TIIIOCKHE https://m.edsoo.ru/428ef3f7
rpadsl
[ToBTOpeHue u 06001IeHNE.

33 BepositHOCTS citydaiiHOrO 1 Bu6muoteka [JOK
coObITus. CroxkeHue u https://m.edso00.ru/f80b693b
YMHOXEHHE BEePOSITHOCTEMN

34 [ToBTOpenue u 06o0IICHNE. 1 bubnuoreka [IOK
JlepeBbs u T10cKHE Tpadbl https://m.edsoo.ru/2adbb13b

OBILIEE KOJIMYECTBO YACOB I10 34
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
5 BeposTHOCTh U cTaTUCTHKA
W3Bnekath ¥ 1peoOpa3oBeIBaTh HH(OPMAIHIO, MPEICTABICHHYIO B BUJIEC
5.1 TaONUI, AUarpamm, TpaduKoB, NMPEACTABIATH AaHHBIE B BHJE TAOJHII,
auarpamm, rpaukoB
OnuceIBaTh JAHHBIE C MIOMOIIBIO CTATUCTUYECKUX TOKa3aTeJIeh: CpeaHUX
5.2 3HAQUEHUM M Mep paccewBaHus (pa3Max, JUCIEPCUsS W CTaHIAPTHOE
OTKJIOHCHHE)
5.3 HaxoauTb 4acTOTHI YUCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIA, B TOM YHCIIe
' 0 pe3yabTaTaM U3MEPEHUI 1 HaOJI0IeHU
HaxonuTe BepoSITHOCTH CilydyallHBIX COOBITUH B  OMBITAaX, 3Has
5.4 BEPOSITHOCTH HJIEMEHTapHbIX COOBITUH, B TOM 4HCIE€ B ONbITAX C
PaBHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMU
55 Hcnonp3oBatk rpaduyeckue MOJENN: IEPEBO CIyYalHOrO SKCIIEPUMEHTA,
' JuarpamMmsl Diinepa, yucioBasi npsmas
OnepupoBaTh MOHATUSIMH: MHOKECTBO, IOJMHOXKECTBO; BBIIOJIHATH
5.6 orepanuu HaJl MHOXKECTBaAaMH: 00beIMHEHHUE, [TIEpEceUeHNE, JOTIOIHEHUE;
MEPEYUCIIATH FIEMEHThI MHOXKECTB, IPUMEHSTh CBONCTBA MHOXECTB
Hcnonb30BaTk rpaguueckoe MpecTaBIeHHe MHOKECTB M CBA3EH MEXIy
5.7 HUMHU Ul ONUCAHMS IPOLIECCOB U SIBIIEHUM, B TOM YUCJE MPU PELICHUN

3a/1a4y U3 IPYrux YI4eOHBIX IPEIMETOB U KYpPCOB

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAepP:KAHUSA
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpencraBnenue AaHHBIX B BUJE TaOIUIL, JHarpaMm, rpaukoB




MHO)I(CCTBO, 9JICMCHT MHOXCCTBA, IIOAMHOXKECTBO. Onep alu Hazg

52 MHOKECTBaMU: 00bEAMHEHUE, TIEpeceUeHHE, JOMOTHEHUE
5.3 CpoiicTBa omepanuii HaJl MHOXKECTBaAMH: IEPEMECTUTENILHOE, COYeTaTeIbHOE,
' pacrpeneauTeabHOe, BKIFOUSHUS
5.4 Hcnonb3oBaHue rpaguueckoro IMpeAcTaBICHUs MHOXECTB [UIsl OMHMCaHUs
' peaNIbHBIX MPOLIECCOB U SBJICHUH, PU PELICHUU 3a]1a4.
55 W3mepenue paccenBaHus NaHHBIX. JlUcmiepcusi M CTaHIAPTHOE OTKIJIOHEHHUE
' YHCIIOBBIX HAOOpoB. J[narpamMma paccenBaHus
DOneMeHTapHble  COOBITHS — ciydaiiHoro ombiTa.  Chy4aifHele  COOBITHSL.
5.6 BepositHocTi  coOBITHI. ONBITEI ¢  PAaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMH
' coObrtusivu.  CirydaiiHblii  BeIOOp. CBsSI3b  MEXAY MAaJOBEPOSITHBIMH U
MPAKTUYECKH JJOCTOBEPHBIMH COOBITHSIMU B IIPUPOJIE, OOLIECTBE M HAYKE
HepeBo. CBoicTBa JAepeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHHE BUCSYEH
5.7 BEPIINHBI, CBS3b MEX,Ty YUCIIOM BEPIINH U YnucioM pédep. [IpaBuio ymMmHOKeHUSI.
Pemenue 3amau ¢ momonisio rpados
[IpotuBononoxkueie  coObiTus. [uarpamma Diinepa. OObenuHeHue U
5.8 nepeceyeHne coObiTHil. HecoBmecTHble coObiTusi. Dopmyna  CIOXEHUS
BEPOATHOCTEH
5.9 VYcnoBHas BeposiTHOCTh. [IpaBuiio ymHoxxenus. HezaBucumpie coObITHS
[IpencraBnenne SkcriepruMeHTa B BUE JepeBa. Pemenne 3a1a4 Ha HAXOXKICHUE
5.10 BEPOATHOCTEM C TIOMOINBIO JIepeBa CIy4ailHOro HKCIEpPUMEHTa, JuarpaMmm

Ditnepa




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

Kox
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl OCHOBHOI0 00111ero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh  MOHATHAMH: MHOXECTBO, IIOJMHOXECTBO,
olepalyu HaJl MHOXECTBaMH; YMEHHE OINEepUpOBaTh MOHATUAMU: rpad,
CBSI3HBIN Ipad, AepeBo, LUK, IPUMEHATh UX IPU PEILICHUH 3ajiay; YMEHUE
UCIOJIb30BaTh Ipaduyeckoe IPeICTaBICHUE MHOXKECTB Ul OIUCAHMS
pealIbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUH 3a]a4 U3 IPYrUX y4eOHbIX
IIPEAMETOB

YMeHue OIICPUPOBATL IIOHATHUAMHU: OIIPCACICHHUC, AKCHOMa, TCOpCMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOJUTL IIPUMCEPbI W  KOHTPHPUMCEPLI, CTPOUTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUI

YMeHHe OIepupoBaTh IOHATUAMM: HATYypaIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YUCIIO0, JEIMMOCTh HATYPAJIbHBIX YHUCEIl, IPU3HAKU JETUMOCTH,
LEJIOE YUCII0, MOAYJIb YHCIa, OOBIKHOBEHHAsl 1poOb U JIeCATUYHAS IpOOb,
CTaHJAPTHBINA BUJ YUCIIA, PALIMOHAIIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO,
apu@MeTHUecKuil KBaJpaTHbI KOPEHb; YMEHUE BBINOIHATH JEHCTBUS C
YUCJIaMH, CPAaBHUBATh W YIOPSAIOYMBATH YMCIA, IIPEACTABIATh YUCIIA HA
KOOPJIMHATHOM IPSIMOM, OKPYIJIATh YMCIIA; YMEHHE JENaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue ornepupoBaTh MNOHATHUSAMU: CTEINEHb C LEIbIM II0Ka3aTeseM,
apudMeTUYECKHl KBaJIpaTHBIM KOPEHb, MHOTOWIEH, aire0panveckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOU CTENEHU OOJIblIIe
€MHUIIBI, YMEHHUE BBITIOJNHITH pacuéThl 1Mo (opmysiam, mpeodpa3oBaHUs
HEJIBIX, TPOOHO-PAMOHATBHBIX BBIPAXXEHUW W BBIPAKEHUHU C KOPHSIMH,
Pa3JIO)KEHUE MHOTOUYJIEHA HA MHOKHUTENH, B TOM YHCIIE C HCTIOJIb30BAHUEM
dbopMyI pa3HOCTH KBaJIpaToOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM IEPEMEHHOM, YACIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pelniatb JIMHEHHble W KBaJApaTHbIE YpaBHEHUS, JpOOHO-
palMOHAIbHBIE YPABHEHUS C OJHOM IIEPEMEHHOW, CHCTEMBI JIBYX
JUHEUHBIX YypaBHECHM, JIMHECWHBIE HEPABEHCTBA M MX CHUCTEMBI,
KBaJpaTHBIC U IPOOHO-paAIlIOHAIbHBIE HEPABEHCTBA C OIHOM EPEMEHHOI,
B TOM 4MCJIE IIPYU PELICHUU 3a]a4 U3 IPYrUX IPEAMETOB U NPAKTUYECKUX
3aJ]a4; YMEHHUE HMCIOIb30BaTh KOOPAMHATHYIO NPAMYIO U KOOPAUHATHYIO
IUIOCKOCTh /17151 U300pakeHUs pellleHUi ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBaTh NOHATHAMH: (DYHKIUS, rpaduk (YHKIUH, HYIH
(GYHKIMH, MTPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pPACTaHMUS,
yObIBaHMsI, HauOoOJbIlee M HAWMEHbLIEE 3HAYCHUS (QYHKIHH; YMEHHUE
OIlEpUpPOBATh MOHATHAMH: TpsiMas HPONOPIHOHAIBHOCTh, JIMHEHHAs
GyHKIMS, KBagpaTHyHas (QYHKOMA, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runep6oia; yMeHue CTpOUTh Tpapuky (yHKIUNA, UCIIOIB30BaTh
rpaduKy A ONpEAeNICHHs CBOWMCTB MPOILECCOB M 3aBUCHMOCTEH, JUIS
pemeHus 3a1a4 U3 JAPYrHX y4eOHBIX NPEJAMETOB M PEalbHOU KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMHU

Ymenue OIIEpUPOBATH MOHATHSAMH: II0CJIEI0BATENBHOCTD,
apudmeTnyeckas U reoMeTpUyecKas Mporpeccuu; yMEHHUE HCIO0JIb30BaTh
CBOICTBa MOCJIEA0BATEIbHOCTEN, POPMYIIBI CYMMBI U OOIIETO WieHa Mpu
pellleHnu 3ajad, B TOM YHMCIE 3aJa4 U3 IPYrMX Y4eOHBIX MpPEIMETOB U
peanbHON KU3HU

VYMeHue pelars 3a/1a4i pa3HbIX THIIOB (B TOM YHCJIE Ha MPOLEHTHI, A0JIH
¥ 4acTH, JBWKEHUE, paboTy, IEHY TOBAPOB U CTOMMOCTD TIOKYIIOK M yCIIYT,
HaJIOTHM, 3a7auyd M3 O00JacTH YINpaBIEHUS] JIMUYHBIMM M CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTaBJIATh BHIPAKEHUS, YPaBHEHUSI, HEPABEHCTBA U
CHUCTEMBI II0 YCIIOBUIO 3aJa4d, HCCIECNOBaTh IIOJYYCHHOE DEIICHUE U
OLIEHUBATh MPABIONOA0OHOCTb MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (pUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJIbHUK, TpPEYrOJbHUK, PaBHOOEIPEHHBIN H
PaBHOCTOPOHHUI  TPEYroJbHUKH,  TPSAMOYTOJbHBIH  TPEYroJIbHUK,
MeauaHa, OUCCeKTpHCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,
napauienorpaMM, — poM0, OpSAMOYTOJBHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacaTejbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
burypamu; yMeHue pemiath 3a/1a4uu, B TOM YHCIIE U3 TOBCETHEBHOM KU3HH,
Ha HAXO0XKJEHUE N€OMETPUYECKHX BEIMYMH C MPUMEHEHHEM H3Y4YECHHBIX
CBOICTB Quryp u ¢pakron

YMeHue onepupoBaTh TMOHATHSAMM: PAaBEHCTBO (UTYpP, PABEHCTBO
TPEYroJIbHUKOB; NapalIeIbHOCTh U MEPIEHANKYIAPHOCTD IPSMBIX, YTOJI
MEXIY MNpSIMBIMH, MEPIEHAUKYISAp, HAKJIOHHAs, NPOeKUus, Momodue
¢buryp, nmogoOHbIE TPEYrOJbHUKHA, CUMMETPHUS OTHOCHTEIBHO TOYKH U
MpsIMOM; YMEHHE Paclio3HaBaTh paBEHCTBO, CHMMETPHIO U 1o1001e Gpuryp,
MapaJJIEIbHOCTh U MEPIIEHINKYIPHOCTD NMPAMBIX B OKPYXKAIOIIEM MHUpE

YMeHue onepupoBaTh MOHATHUSAMU: JJIMHA, PACCTOSTHUE, Yroid (BeTuYrHa
yrila, CHHYC U KOCHHYC yIJIa TPEeyTrOJbHHUKA), TUIOIa/1b; YMEHUE OLIEHUBATh
pa3Mepbl TPEeIMETOB M OOBEKTOB B OKPYXKAIOIIEM MHPE; yMEHHE
MPUMEHSTHh (POPMYIBI IEpUMETpa U TUIOUIAM MHOTOYTOJIbHUKOB, JJIHMHBI
OKPYXHOCTM U  IUIOIIAAM  Kpyra, oObemMa  MPsSMOYTOJbHOIO
napajuiefienunena;  yMeHHe  NPUMEHSATh  NPU3HAKK  PaBEHCTBA
TPEYroJbHUKOB, TEOPEMY O CYMME VIJOB TPEYrojJbHUKA, TEOpeMy




[Tucaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS JJIsi BHIYMCICHUS JUTHH,
pacCTOAHUH, TJIOIIAACH
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YMmenne u300paxkarh IJIOCKME (GUTYpel M UX  KOMOHMHAIUH,
IPOCTPAaHCTBEHHBbIE (UTYpPBI OT PYKH, C [OMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB 10 TEKCTOBOMY I CUMBOJIBHOMY
OIKCaHMIO
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YMeHue onepupoBaTh MOHATUSAMU: IIPSIMOYTOJIBHAS CHCTEMAa KOOPAMHAT;
KOOPJAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA Ha
YHCII0, CKAJLIPHOE IIPOU3BEACHHE BEKTOPOB;, YMEHUE HCIIONb30BATh
BEKTOPBI M KOOPJAMHATHI JUIsl IPEACTABIICHNS JAHHBIX U PELICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHATHSAMU: CTOIOMKOBBIE K KPYTOBBIE TUATPAMMBI,
TaOJIMIBI, cpeaHee apudMeTHYEeCKoe, MeAWaHa, HauOoJbIIee W
HaMMEHbIIIEe 3HAUYEHUS, pa3Max YHCIOBOTO HAaOOpa; yMEHHE W3BICKATh,
UHTEPIPETHPOBATH M MPEOOPa30BBIBATH WH(OPMAIIHIO, TTPEICTABICHHYIO
B TaOJMIaX M HA JIMarpaMMax, OTPAKAFOIIYIO CBOMCTBA U XapaKTEPUCTUKU
peabHBIX IPOIECCOB M SIBIICHUI; YMCHHE PAclo3HaBaTh W3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHITUSAMM: CIy4YailHBIH ONBIT (CIydalHBIN
OKCIIEPUMEHT), JJIEMEHTAapHOE COObITHE  (dJIEMEHTapHbIM  UCXOX)
CIIy4aifHOTO OIBITa, CIy4yailHOe COOBITHE, BEPOSATHOCTh COOBITUS, YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIOy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITUSIMH; YMEHHUE pelIaTh 3a1a41
METOZIOM OpraHU30BAHHOIO Iepedopa W C MHCIOJb30BAaHMEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOSTHOCTH pEAIbHBIX COOBITHUI H
SBJICHUH, TIOHUMATh POJIb NMPAKTUYECKH JTOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHI B OKpPY)KAIOIIEM MHUPE U B JKU3HM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCET U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMenue BBI6I/IpaTB HOI[XOI[SHJ_II/Iﬁ H3y‘-ICHHLII>i MCTO JIsA pCHICHUSA 3a1a4vH,
MNPUBOJAUTE NPUMEPBI MATCMATHYCCKUX SaKOHOMepHOCTefI B IIpUpOAC U
KHU3HHU, pacClio3HaBaTb IPOABIICHHEC 3aKOHOB MAaTEMAaTUKKU B HCKYCCTBE,
OMUCBIBATH OTACIBHBIC BBIJAIOMIUECA PE3YJIbTAaThbl, IIOJTYUYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKN KaK HAYKH, IIPUBOJUTH ITPUMEPbI MAaTEMATUUCCKHUX
OTI(pLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN
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