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HOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1 (ppOBOM MHpE BEPOSITHOCTh U CTATUCTHKA IPUOOPETAIOT BCE
OOJIBITYI0 3HAYUMOCTh, KaK ¢ TOYKH 3PEHUS MPAKTUYECKUX MPUIIOKCHUN, TaK U UX
poin B 00pa3oBaHHM, HEOOXOAMMOM KaXJOMy uejoBeKy. Bospacrtaer uucio
npodeccuii, Tpu OBIaJACHUU KOTOPBIMU TpeOyeTcs Xopoiias 6a3oBasi MOJATOTOBKA B
00J1aCTH BEPOSATHOCTH W CTATUCTUKH, TaKas MOATOTOBKA BaKHA IS TPOIOIKCHUS
00pa30BaHuA U JJI YCTICITHOW MPOo(hecCHOHATEHOM Kapbephl.

Kaxp1it 4ueoBeK MOCTOSTHHO MPUHUMAET PEIICHHS Ha OCHOBE MMECIOITUXCS Y
HETO JaHHBIX. A JJIT 00OCHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBUSAX HEAOCTAaTKA
WM U30bITKa WHOPMAIIMK HEOOXOJAMMO B TOM YHCIJIE XOPOIIO ChOpMHUPOBAHHOE
BEPOSTHOCTHOE M CTATHCTUYECKOE MBITIIICHUE.

NMeHHO mMOATOMY OCTpO BCTalma HEOOXOIUMOCTh CPOpPMUPOBATH Y
oOyuaroruxcs (pyHKIMOHAIBHYIO TPAMOTHOCTh, BKJITIOYAIOIIYIO B ce0sl B KauecCTBE
HEOTHEMJIEMOM  COCTAaBJISIONMICH  yYMEHHUE  BOCIPUHUMATH W KPUTHYCCKHU
aHAJIM3UPOBATh MH(POPMAIIUIO, TIPEJICTABJICHHYIO B Pa3IUYHBIX (OpMaxX, MOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHX peaJIbHbIX IPOIECCOB W 3aBUCHUMOCTEH,
IIPOU3BOJIUTh MPOCTEHIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMHU IPHUHIIMIIAMHM cOOpa, aHaiu3a u
NPEJICTABIICHUsI JTaHHBIX U3 PAa3IMYHBIX cdep KU3HU OO0IIecTBa W TrocyJapcTBa
npuoOIaer oOydyaronuxcsi K OOIIEeCTBEHHBIM HHTepecaM. I3ydeHue ocHOB
KOMOMHATOPUKHU Pa3BUBAET HABBIKM OpraHM3aluu mnepebopa U mojacuéra yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKIAAHBIX 3a7a4axX. 3HAKOMCTBO C OCHOBAaMHU TEOPUU
rpadoB co37aéT MaTeMaTHIeCKuid GyHIaMeHT 11 (POPMHUPOBAHUS KOMIIETCHITUH B
obnmactu MHGOPMATUKH W MUQPPOBBIX TEXHOJOTHHA. IIpW M3ydyeHHWHM CTATUCTUKHU U
BEPOSATHOCTH 00OTAIAIOTCS MIPEICTABICHUS 00YJarOIIMXCs O COBPEMEHHON KapTHHE
MUpPa U METOJaX €ro UCCie0Banus, GOpMHUPYETCS TOHUMAaHUE POJIU CTATUCTUKU KaK
HMCTOYHUKA COIMAIbHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIILJICHUS.

B cooTBeTCTBUM ¢ JaHHBIMH LIETSIMU B CTPYKTYpPE MPOTPaMMBbI Y4eOHOTO Kypca
«BeposTHOCT, W CTaTHCTHKA» OCHOBHOTO OOIIETO OOpa30BaHUs BBIACICHBI
CIIEYIONINE COoNepKaTebHO-MeToanueckue nuaun: «lIpeacTaBneHne JaHHBIX U
ommcareNnbHas CTATUCTUKa», «BepoATHOCTB», «DJIEeMEHTHI KOMOWHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuaun «[IpencraBieHne MaHHBIX M OMHCATENbHAS CTATUCTHUKAY
CIIy’KUT OCHOBOH JU1s1 (HOPMHUPOBAHUS HABBIKOB paOOTHI ¢ MHPOpPMAIIUEH: OT YTCHHS
W MHTEpIpeTanuy WHpOpMaIuu, MpeICTaBICHHOW B TabMWIaX, Ha AWarpaMMmax u
rpadukax, g0 cOopa, TPEACTABICHHUS W aHAIMW3a JAHHBIX C HCIOJIb30BAaHUEM
CTAaTHUCTHYECKNX XapaKTEePUCTHK CPEIHUX W paccenBaHus. PaboTas ¢ maHHBIMH,



oOydaromuecs: ydarcs CUYMTBIBATb W MHTEPIPETHPOBATH JIAHHBIC, BBIJBUTATh,
apryMeHTUpOBAaTbh M KPUTUKOBATh MPOCTEHUIINE TUIOTE3bl, Pa3MbIIUIATh HaJ
(akTOpamMu, BBI3BIBAIOIIMMH H3MEHYMBOCTh, M OLEHHUBATh WX BIMSHUE Ha
paccMaTpUBaeMble BEIMYMHBI U MIPOLIECCHI.

NHTYyuTHBHOE IpEACTaBICHUE O CIIyYalHOM HM3MEHYMBOCTH, HCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHLUMNM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM IS
U3Y4YEHHUs] TEOpUU BEpPOSATHOCTEH. boibllioe 3HAaueHHWEe HMEIOT MPAKTUYECKUE
3aJlaHUs, B YACTHOCTH ONBITHI C KJIACCUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTuE BEPOATHOCTHM BBOAUTCS KaK Mepa MpaBAONOAOOUs CIy4yalHOTO
coObrtus. I[lpu wu3ydyenun ywyeOHOro Kypca oOydarmMecss 3HAKOMSTCS C
OPOCTEHIIIMMU METOJJAMU BBIYMCIICHUS BEPOSATHOCTEHN B CIIy4ailHBIX IKCIIEPUMEHTAX
C PaBHOBO3MOXHBIMHM 3JIEMEHTApPHBIMU HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIONIMMU CTAaBUTh U peliaTh Oosiee CI0XKHbIE 3aa4i. B yueOHbIi Kypc BXOAST
HavaJibHbIE TMPEACTABICHUS O CIyYailHbIX BEJIMYMHAX W HMX YHCJIOBBIX
XapaKTepUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYalOIUXCS C
MHOKE€CTBAMHM M OCHOBHBIMHU ONEPALMSIMHU HAJ] MHOXXECTBAMH, PacCMAaTPUBAIOTCS
npUMEphl MPUMEHEHUS JJIsI PELIEHUs 3a7ad, a TaKKE HCIOJIb30BaHMS B JPYTHX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B 7-9 xnaccax u3ydaercss yueOHBIM Kypc «BepoATHOCTh U CTaTHCTHUKA», B
KOTOPBIN BXOIAT paznensl: «lIpencraBienue NaHHBIX U ONKCATENbHAS CTATUCTUKAY,
«BeposTHOCTEY», «DNEeMEHTh KOMOMHATOPUKNY, «BBenenue B Teoputo rpadosy.

Ha m3ydenue yueOHOTO Kypca «BeposTHOCTh M CTaTUCTHKa» OTBOAHMTCS 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hezento), B 8 kitacce — 34 yaca (1 gac B Heeno),
B 9 kiacce — 34 yaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBinenne JaHHBIX B BHJE TaONMl, JUarpaMmM, TIpaduKoOB.
3anonHeHue TaOJIUL, YTEHWE W TOCTpPOEHUE AuarpamMMm (CTOJIOMKOBBIX
(ctombyaThiX) W KpYroBbiX). UTeHue rpaduKOB peabHBIX MPOIECCOB.
W3Bneuenne wuH(OpMaUMM U3 JAMarpaMM M Ta0JMI, MCIOJIb30BaHUE U
UHTEpIpeTaIs TaHHbBIX.

OnucaTenbHas CTaTUCTHKA: cpefiHee apudmeTrueckoe, MeuaHa, pa3max,
HauOoJbIIee U HaUMEHbIlIee 3HaUYeHUs HaOOpa YUCIOBBIX JaHHBIX. [Ipumepsl
CIy4alHOM U3MEHYHUBOCTH.

Cry4aitHbIil SKCIIEpUMEHT (OIBIT) U CiiydaiiHOe coObITHe. BeposaTHOCTH U
gacTtoTa. Pojab MamoBEpOSTHBIX W TPAKTHUUECKH JIOCTOBEPHBIX COOBITUM B
npupojie U B obuiecTse. MoHeTa U UrpaiabHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepimuHbl. Yuciao pédep u cymmapHas
crenieHb BepiuH. [IpencraBnenue o ceaznoctu rpada. Lenu u nuknst. [yt B
rpadax. O6xox rpada (disepoB nyTth). [IpeacraBienne 06 OpUEHTHPOBAHHOM
rpade. Pemenne 3ana4u ¢ moMoIso rpados.

8 KIIACC

[IpencraBiienne JaHHBIX B BUJI€ TAOJIHII, TUArpaMM, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXeCcTBO. Ormnepauuu HaJ
MHOKECTBaMH: 00BbEANHEHHE, ITepecedeHne, nonoiHenne. CBONCTBA onepanui
HaJ| MHO>XECTBAMH: NEPEMECTUTEIBHOE, COUYETATEIbHOE, PACIPENEIUTENbHOE,
BKJIOUeHHUs. Vcmonp3oBaHue rpaduyecKkoro MpeCTaBICHUS MHOXXECTB s
OMMCaHUA peajibHbIX MPOLIECCOB U SIBJICHUM, IPU PEUICHUH 3a1aY.

N3mepenue paccenBaHus JaHHbBIX. J(Mcniepcusi U CTaHIapTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpOB. JlmarpaMma paccenBaHusI.

DneMeHTapHble COOBITUSL cllydailHoro onbita. Ciy4allHble COOBITHS.
BepositHoctu  coObiTHil. ONBITBI ¢  PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObrtusiMu.  Criydaiieplii  BeIOOp. CBsI3b  MEXAY MAaJOBEPOATHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMHU COOBITHSIMHU B TIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBoiicTBa AE€pEeBLEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BHUCSIYEH BEPIIMHBI, CBSI3b MEXKJy YMCJIOM BEpIIMH U yuciaoMm pedep. Ilpasuio
yMHOXkeHus. Pemenue 3aiad ¢ moMouisio rpagos.

[IpotuBononoxkueie coObiTHs. Juarpamma Oiinepa. OObeIUHEHHE U
nepeceueHue coObiTuii. HecoBmectHbie coObiTus. @dopmyna crnoxeHus



BEPOATHOCTEU. Y CIOBHAsE BEpOATHOCTh. [IpaBuno ymHOxenusa. HesaBucumbie
coObrTus. IlpencraBneHue 3KkcnepuMeHTa B BHUJE JAepeBa. PemieHue 3anad Ha
HaxO0KJICHUE BEPOSITHOCTEM C NMOMOIIBIO JAEpPEBa CIYyYaWHOI'O JKCIEPUMEHTA,
auarpaMmm Jitepa.

9 KUIIACC

[IpencraBnenre maHHBIX B BUAE TaONUI, JuarpamM, Tpadukos,
WHTEpIpeTalus AaHHBIX. UTeHUE U MOCTpOCHUE TalIuIl, Juarpamm, rpaukoB
110 PEaIbHbIM JIAHHBIM.

[lepecranoBkn u  (Qakropuan. CoueTaHus W UYUCIO COUYETAHUM.
Tpeyronapnuk Ilackans. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOUHATOPUKH.

PYEMBIE PE3YJIBTATBI OCBOEHHUSA IMTPOT'PAMMBbI YYEBHOI'O
KYPCA «BEPOSTHOCTb N CTATHCTUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHUS TNPOrpaMMbl Y4eOHOTro Kypca
«BeposITHOCT M CTaTUCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYEeCKOe BOCIIMTAHME:

NPOSIBJIEHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUUCKOM
MAaT€MaTHK{, LEHHOCTHbIM OTHOUIEHWEM K JOCTHKEHUSM POCCHUMCKUX
MAaTEMATUKOB M POCCUUCKOW MAaTeMaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO ITUX
JOCTKEHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpaklaHWHA W pealu3aliu
€ro mpas, MPEACTABICHHEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS
pa3sMYHBIX  CTPYKTYp, SABJIEHHUN, Mpoueayp rpaxnaHcleomerpudeckas
BEpOSITHOCTh. CiTydaliHbIN BBIOOP TOUKHU U3 GUTYPHI HA TUIOCKOCTH, U3 OTPE3Ka U
W3 AYTH OKPY>KHOCTH.

Ucnbitanne. Yenex u Heyaada. Cepus MCHBITAHWI O MEPBOro ycrnexa.
Cepust ucnbiTanuii beprymm. BeposTHOCTH CcOOBITHII B CepUU HMCTIBITAHUN
bepnymnn.

CnyyaiiHas BeJMYMHA U pacOpeliesieHHe BEpPOsSITHOCTEW. MaTemaTrnueckoe
OXUJaHWue U gucnepcus. [lpuMepsl MaTeMaTHUeCKOro OXHJIAHUSA Kak
TEOPETUUYECKOI0 CPETHETO 3HAYEHUS BEJIMUYMHBL. MaTeMaTH4eCcKoe 0KUJAHUE U
JIUCTIEPCUST CIyYalHOM BEIIMYHMHBI «YHCIO YCHEXOB B CEpPUHM HWCHBITAHUU
bepnymm».



[TonsTue o 3akoHe OonbIIMX YKcel. MI3MepeHue BeposTHOCTEN ¢ HOMOUIBIO
yacToT. PoJib ¥ 3HaUeHHE 3aKOHA OONBIINX YUCEI B MPUPOJE U OOLIECTBE.

IIJIAHUKoro obmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYXIEHUIO dTUUECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM
JOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIBHO-ITUUECKUX MTPUHIIUIIOB B
JESTEIIbHOCTUA YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MaTeMaTUYE€CKOM HAIMPABIECHHOCTH, OCO3HAHHEM BAXKHOCTHM MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH JKU3HU IS YCIICITHOW MpodeCcCHOHATbHON
JESATeTbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
MOCTPOSHUEM WHIUBUIYAJIbHOU TPACKTOPUHU 00pa30BaHMs U )KU3HCHHBIX IIJIAHOB
C y4€TOM JTMYHBIX HUHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY U O3CTETHUUYECKOMY BOCIPHSITHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3ajad, PEIICHUN, PacCyKJICHUH, YMEHUIO BUIETH
MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUSA:

OpPUEHTALlUEW B JEATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY HAayYHBIX
npeacTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YeIOBEKa, MPUPOJIBI
U o0IIecTBa, MOHUMAaHUEM MaTeMAaTHYECKON HayKu Kak cdepbl ueIoBeUYECKOU
NESITEIbHOCTH, TANOB €€ pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS LIMBUIIN3ALINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKHA U MAaTEMATUYECKOUN KYJIbTYPOH KaK CPEICTBOM
MMO3HAHUSA MHpPA, OBJIAJCHUEM MPOCTECUIIIMMHU HABBIKAMU HCCIIEI0BATEIBLCKON
NESITEIIbHOCTH;

6) dusnueckoe Bocnuranue, GopMHUpPOBaHHUE KYJIbTYPbI 310POBbSI U
3MOIUOHAJIBHOIO 0JIArONMOJIyYHs:

FOTOBHOCTBIO IIPUMEHSATh MATEMATHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBbS, BEIEHWS 30pOBOTO oOOpa3a JKH3HU (370pOBOE TUTAHUE,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryisipHas (Qundeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa PEeQIICKCUU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTO0 K€ IpaBa JPYroro YeaoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME:

OpPHEHTAllME HA MPUMEHCHUE MAaTEMaTUUYECKUX 3HAHWW Ui PELICHUS
3a/1a4 B 00JIaCTH COXPAaHHOCTHU OKPYKAIOIIeil Cpebl, MIIaHUPOBAHUS MTOCTYIKOB
Y OLEHKU MX BO3MOXHBIX MOCIECACTBUMN IS OKPYXKAIOIIEH Cpelbl, OCOBHAHUEM
r100aJbHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U yTe UX pelieHus;



8) ajanTanus K U3MEHAIIMMCS YCJIOBUAM COUMAIBLHOM U MPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUAM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH 4e€pe3 MPAKTUUYECKYIO NEATEIBbHOCTb, B TOM
YuCJ€ YMEHHE YUMUThCS Yy JAPYTUX JIIOJeH, NpuoOpeTath B COBMECTHOM
NEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OMBITA IPYTUX;

HEOOXOAUMOCThIO B (OPMUPOBAHMU HOBBIX 3HAHUN, B TOM 4YHUCIE
dbopMynupoBaTh HACH, MOHSATUS, THIOTE3bI 00 OOBEKTaX W SIBJICHUAX, B TOM
YHUCJIe paHee HEM3BECTHBIX, OCO3HABaTh NE(PUIIUTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallUl0, BOCHPUHUMATh
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
IpUHUMAEMbIC PCIICHUS] U JAeHCTBUsI, (OPMYIUPOBATH M OLICHWBATH PUCKU H
oCJIeICTBUS, (DOPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA

ba3oBble jornueckue AecTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKA MATEMATHYECKUX
00BEKTOB, MOHATHI, OTHOUIEHUH MEXIy MOHATUIMH, (POpMYyIHpOBaTh
ONpeJIeICHUs] MOHSATUN, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJaccu(pUKaIlii, OCHOBAHMS I OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAJIN34;

BOCIIPUHHMMATh, (OPMYIUPOBATb M MPEOOPa30OBBIBATh CYKICHHUS:
yTBEpJUTEIbHbIE W OTPUIIATEIbHBIC, €IUHUYHbIC, YAaCTHBIE W OOIIHE,
YCIIOBHBIE;

BBISIBJISITh ~ MaTeMaTUYeCKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTuBOpeunss B (akTax, JAHHBIX, HAONIOJACHHUSIX M YTBEPKICHUSX,
npenjaratb  KpUTEPUU NI BBISIBJICHHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEUHIA;

JIeNaTh BBIBOJIBI C HMCIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JCTYKTUBHBIX U
WHAYKTHBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

pa30oupaTh JO0Ka3aTeILCTBA MATEMAaTHIECKUX YTBEPKIACHUH (TTPSMBIE U OT
IPOTUBHOTO), MPOBOJIUTH CAMOCTOATEIEHO HECIIOXKHBIE JT0KAa3aTeIbCTBA
MaTEeMaTUYECKUX (PAKTOB, BBICTPAWBATH APTYMEHTAIIUIO, TPUBOJHUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;



BbIOMpaATh CHoco0 pelleHus yd4eOHOM 3adaud (CpaBHHBATh HECKOJIBKO
BapUaHTOB pEILIECHUs, BBIOMpaTh HauOoyiee NOAXOIAIIUNA C Y4YETOM
CaMOCTOSITETIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciiea0BaTeIbLCKHE NEMCTBUS .

UCIOJIb30BaTh BOMPOCHI KAK UCCIEA0BATENbCKUI MHCTPYMEHT MO3HAHMS,
(GopMynHpoBaTh BOMPOCHL, (UKCUPYIOLUIUME MPOTHBOPEUYHUE, MPOOIemMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (POpMHUPOBATH
TUIO0TE3Y, aprYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOAUTH MO CaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOKHBIH
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIEJAOBAaHUE IO  YCTAaHOBJICHHUIO
OCOOEHHOCTE MaTeMaTUYecKoro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0M;

CaMOCTOSATEIHHO (POPMYTUPOBATH 0OOOIIIEHHS U BBIBOJIBI 110 pe3yIbTaTam
POBEIEHHOTO HAOIIOACHUS, UCCIIEA0BAHUS, OLIEHUBATh JTOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIECCA, a TaKXKE BBIIBUTAThH
IPEINONIOKEHUS O €70 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISBJISITh HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIIMH, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH W WHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHUS;

BBIOMpaTh GOpMYy TMpeaCTaBICHUS HWHPOpPMAMUM W WLIIOCTPHUPOBATH
pelaeMple 3ajadyd CXeMaMHu, JuarpaMmaMiy, WHOW rpadukod W HuX
KOMOMHAIUSIMU;

OIICHMBATh HAJEXKHOCTh MHGOPMAIMHU IO KPUTEPHUSM, MPEITIOKEHHBIM
yuuTesIeM Wi chOopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KomMmyHuKaTHBHBIE YHUBeEPcAJIbHbIE YUeOHbIe 1eiicTBUS:

BOCIIPUHMMATh ¥ (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSMH U LIETISIMUA OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHHUS B YCTHBIX M IMHUCBMEHHBIX TEKCTaX, JAaBATh MOSCHEHUS 11O
XOJly pELICHUS 3aa4i, KOMMEHTUPOBATh MOJYYECHHBIN PE3yIbTaT;

B X0A€ OOCYXIEHHS 3aJaBaThb BOIPOCHI IO CYIIECTBY OOCYyXkaaeMOi
TEMBI, IPOOJIEMBI, pEIIaeMOoii 3a]Ja4H, BEICKA3bIBATh UJICH, HATICIICHHBIE Ha
IIOMCK PELICHUS, COMOCTABIATh CBOM CYXKJICHUSA C CYKICHUSMHU IPYTHUX
YYaCTHUKOB JHaliora, OOHapyMBaTh pa3inyue U CXOACTBO MO3UIIUH, B
KOpPpEKTHOU popMe popMyIrupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;



MpPEACTaBIATh  PE3yJAbTaThl  PEIICHHs  3aJaud,  OKCIEPHUMEHTA,
UCCJIEIOBAHMS,  MPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIIJIEHUS C YYETOM 3a/1a4 MPE3eHTAMU U OCOOCHHOCTEN ayTUTOPUH;

NOHMMAaTh W HUCHOJb30BaTh  IMPEUMYIIECTBA  KOMAHIHOHM  H
UHAUBUAYATbHON paboThl NpU PEIICHHH YYE€OHBIX MaTEMaTUYECKUX
3ajady;

OPUHUMATh LI€TTb COBMECTHOM JI€SITEIbHOCTH, IJIAHUPOBATH OPraHU3aLINIO
COBMECTHOM paboThl, pacmpenensitTb BUIb padOT, JOroBapUBATHCH,
00CyX/J1aTh MPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOACH;

y4yacTBOBAaTh B TIPYMNIOBbIX (opmax padboTel (oOcyxkaeHus, oOMeH
MHEHHUSIMH, MO3TOBBI€ IITYpPMbl U JAPYTHE), BBINOJHATH CBOIO YacCTh
paboThl M KOOPAMHHMPOBATH CBOM JCHCTBUS C JAPYTMMH 4YJ€HAMU
KOMaH/Ibl, OIICHHBATh Kauye€CTBO CBOETO BKJaJa B OOIIMUNA MPOAYKT MO
KpUTEPUSIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCaJIbHbIe y4eOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEIbHO COCTAaBIIATH IUIAH, AITOPUTM PELICHUS 3aa4u (WU €ro
4acTh), BEIOUpATh COCO0 pEIlIeHUs C Yy4ETOM HMMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yI€TOM HOBOW MHGOPMAIIHUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TIpolecca M
pe3yibpTaTa peuieHrus MaTeMaTUYECKOU 3aa4u;

OpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh MpPH pPEIICHUU
3a7]a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OITUOOK, BHISBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YIbTATA ACATEIBHOCTH MOCTABICHHON LIEIH
Y YCJIOBHSIM, OOBSICHATH IPUYMHBI IOCTHXKCHUS WM HETOCTHKCHHUS 11ETTH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI

K koniy oOyuyenus B 7 kjaacce oOydyarolIMiicss MOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:



Uutate uHbOpMaIMIO, MPEJACTABICHHYIO B Ta0auIlaX, Ha auarpaMmmax,
MPEACTaBISATh JaHHbIE B BHJE TaOJUI, CTPOUTH JUArpaMMbl (CTOJOUKOBBIC
(cTonbyaThie) U KPYroBbI€) MO MAaCCUBaM 3HAYCHUH.

OnuceiBaTh W UHTEPIPETUPOBATH pPEAJbHBIE YHCIOBBIC JIaHHBIE,
MpeCTaBICHHbIE B Ta0IUIIaX, HA JUarpamMmax, rpadukax.

Ucnonw3oBaTh A1 ONMUCAHUS JAHHBIX CTATUCTUYECKUE XapPaKTEPUCTUKHU:
cpenaHee apudmeThyeckoe, MeauMaHa, HauOoJIbIlIee W HAaUMEHbIIIEC 3HAUYCHUS,
pa3max.

Nmets mpencraBiieHre O CliydalHOW W3MEHUYMBOCTH Ha MpUMEpax IIeH,
bU3UYECKUX BEIUYUH, AaHTPOIIOMETPUUYECKUX JAHHBIX, UMETh MPEJCTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K konmy oOyuyenuss B 8 kiiacce oOydaromuiicss MOJYYHUT CIEAYIONINE
pEeAMETHBIE PE3YJIHTAThHI:

N3Bnekars u npeoOpa3oBeIBaTh UH(POPMAIUIO, MPEICTABICHHYIO B BUC
Ta0IHIL, TUarpamMM, rpauKoB, MPeICTaBISITh TaHHBIC B BUJIE TaOJUII, THarpaMm,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBI0 CTATUCTUYECKUX MOKa3aTeNe: CpeaHux
3HAYEHUI U MEp paccenuBaHus (pa3Max, TUCIEPCHs U CTAHIapTHOE OTKIIOHEHHE).

HaxoauTh 4acTOThI UMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITUH, B TOM YHUCIIE
10 pe3yybTaTaM U3MEpEeHU U HaOJI0ICHUI.

HaxoauTh BepOATHOCTH CITyYalHBIX COOBITHIA B OTBITAX, 3HAsI BEPOSITHOCTH
AIIEMEHTAPHBIX COOBITHI, B TOM 4YHCIIE B ONBITaX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITHIMHU.

Hcnonb3oBaTh rpaduyueckre MOJEIN: JEPEBO CIYyUYaHHOTO DKCIEPUMEHTA,
auarpamMMbl Dijiepa, YiCIIOBas IpsiMas.

OnepupoBaTh MOHATUSMU: MHOMXECTBO, IOAMHOXECTBO, BBIIOJHATh
omepanyyd HaJl MHOXECTBaMH: OOBEJUHEHHUE, IEePECCUYCHHE, JOIMOJIHECHUE,
MEPEYUCIIATh FJIEMEHTBI MHOKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBaTh rpaduyeckoe MpeacTaBiICHUE MHOXKECTB U CBSI3EH MEKIY
HUMH JIJIs1 OTUCAHUS IPOLECCOB U SBJICHUM, B TOM YKCIIE NIPU PEIICHUU 33/1a4 U3
JIpyTUX y4eOHBIX TPEAMETOB U KYPCOB.

K koniy oOyuyenHus B 9 kiacce oOydyaroliuiicss MOJYYUT CIEAYIOLIUE
MpEAMETHBIE PE3YJIbTATHI:

N3Bnekate u mpeoOpa3oBbIBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pPa3IMYHBIX UCTOYHUKAX B BUJE TaOJMIl, [UarpaMMm, rpauKoB, MPEICTaBIAThH
JaHHBIC B BUJIC TAOJHII, TUAarpaMm, rpaduKoB.

Pemiath 3amauu opraHW30BaHHBIM MIEPEOOPOM BApPUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.



Hcnonb3oBaTh ONUCATENbHBIE XapaKTEPUCTUKU 11 MACCUBOB UYMCIIOBBIX
NAHHBIX, B TOM YKCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAUEHHUI U YaCTOTHI COOBITHSI, B TOM YKCJIE MOJIb3YAChH
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTk BeposSTHOCTH ClTydyallHbIX COOBITUN B U3YYEHHBIX OMbITAX, B TOM
YHClie B ONBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX
HCIBITAHUU 10 IIEPBOTr0 yCIIeXa, B CEPUAX UCIBITAaHUNU bepHysuin.

NmMerp mnpencraBieHUE O CIy4alHOM BEJIWYMHE U O paCHpPEACICHUU
BEPOSTHOCTEMN.

HNmerp mpencraBieHne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCEN
B IIPUPOJI€ U OOIIECTBE.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon
nposep .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
s1eMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJib
Tara
5 BeposTHOCTb U cTaTUCTHKA
Uurare wuHOpManuio, TMpeAcTaBIeHHYI0O B Tabiaumax, Ha
£ 1 IMarpaMMax, TPEeACTaBISATh IaHHbIE B BHJIE TaOIHUI, CTPOUTH
JarpamMmmsl (CTOJIOMKOBBIE (CTOJIOUATHIE) M KPYTOBbBIE) [0 MACCUBaM
3HAYEHUI
55 OnwuceBaTh M WHTEPIPETHPOBATH pEAlbHBIC UYUCIIOBBIC AHHEIE,
Mpe/icTaBJIeHHbIE B Ta0IMIIaX, HA [uarpammax, rpapukax
Wcnonb3oBath  ans  OmUCaHWsl  JaHHBIX  CTaTHCTUYECKUE
5.3 XapaKTEPUCTHKU: CpeTHEe apu(PMETHIECKOE, MeTUaHa, HanOOoIbIIIee
Y HauMeHbIlIee 3HaYeHHUsI, pa3Max
Nwmets mpezacTaBneHue o Ciayd4aiiHOW MU3MEHYMBOCTH Ha MPUMEpPax
5.4 1eH, (PU3MYECKUX BEIMYMH, aHTPONIOMETPUUYECKHUX ITaHHBIX, UMETh
IPEJICTaBICHUE O CTATUCTUYECKON YCTOMYHNBOCTH
8 KIIACC
Kon
nposep IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
s1eMOro o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111€ro
pe3yJib o0pa3zoBaHus
Tara
5 BeposTHOCTB U cTaTUCTHKA




W3Bnekath 1 npeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEJICTABICHHYIO B

5.1 BUJE TaOMIHII, AUarpamm, TpaduKoB, MPEACTABIATh JaHHBIC B BUJC
TaOIUI, TUarpaMM, TpauKkoB
OnuceiBaTh JaHHBIE C IMOMOIIBIO CTAaTUCTHYECKUX IIOKA3aTEeNeu:
5.2 CpEeIHUX 3HAUEHUH M Mep paccernBaHus (pa3max, AUCIIEPCUS U
CTaH/IapTHOE OTKJIIOHEHHE)
£ 3 HaxoauTth 4acTOTHI YMCIOBBIX 3HAUEHUN M YaCTOThI COOBITUH, B TOM
' YHUCJIe 10 pe3yJibTaTaM U3MEpPEeHUN U HaOII0IeHUI
Haxomuth BepOSITHOCTH CilydallHbIX COOBITUH B OMbBITaX, 3Has
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHUCIIE B OMBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU
- Ucnonb3oBate rpaduyeckue MOJAENU: JIEPEBO  CIY4ailHOTO
' SKCIEPUMEHTA, AUarpaMMbl DiJiepa, YucaoBas npsamas
OnepupoBaTh NOHIATUSIMU: MHOKECTBO, TIOJJMHOKECTBO; BHITIOIHSITh
56 omepanuy HaJ MHOXECTBaMH: OOBEAMHEHUE, IepeceueHue,
' JOTIOJIHEHHUE; TIEPEUUCIATh DJIEMEHTHl MHOXECTB, INPUMEHSThH
CBOWCTBA MHOKECTB
Hcnons3oBath Tpaduueckoe MpeaCcTaBICHHE MHOXXECTB U CBS3CH
5.7 MEKly HUMH JJIs OTIMCAHUS ITPOLIECCOB U SIBJIEHUH, B TOM YHUCJIE IPU
pELIeHNH 3a]]a4 U3 IPYTUX y4eOHBIX MIPEIMETOB U KypCOB
9 KIIACC
Kon
nposep .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHHS] OCHOBHOM
HEMOTO 00pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yib
Tara
5 BeposTHOCTB U cTaTUCTHKA
W3BnekaTh 1 npeobpa3oBbIBaTh MH(OPMAIHIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX MCTOYHUKAX B BMJIE TaOIMI, AMarpamm, rpaQuKoB,

IMPEACTABJIATH NAHHBIC B BUJIC Ta6J'II/ILI, Auarpamm, l"pa(I)I/IKOB




5.2

Pemrate 3a1aun opraHu30BaHHBIM [1E€PEOOPOM BAPHAHTOB, a TAKKE C

HCIIOJIb30BAHHNEM KOM6I/IHaTOpHBIX IMpaBuJI 1 MCTOOOB

5.3

Hcnonp30BaTh OIMCATCILHBIC XapaKTCpUCTUKHU JIdI MaCCHBOB
YUCJIOBBIX JAaHHBIX, B TOM 4YHMCJIC CPCAHHUC 3HAUCHHUA M MCPLI

paccenBaHuUs

5.4

HaXOI[I/ITI) YacTOTHI 3HAYCHUM W YaCTOTHI C06I)ITI/I$I, B TOM YHCJIIC

MOJIL3YSCH Pe3yJIbTaTaMHU MPOBEIEHHBIX U3MEPCHUN U HAOIIOACHUN

5.5

HaxoauTb BEpOsSITHOCTH CITy4aiiHbIX COOBITHI B U3yUYEHHBIX OMBITAX,
B TOM YHCIIE B OIBITaX C PABHOBO3MOXXHBIMM 3JIEMEHTapPHBIMU
COOBITHSIMM, B CEPHSIX UCHBITAHUN 10 MEPBOTrO ycIieXxa, B CEPUSIX

ucnblTaHui bepHymim

5.6

HNmets npeacTaBieHye O CIIy4ailHOW BEJIMYUHE U O PaclpeieIeHuN

BEPOSITHOCTEN

5.7

Nmets mpencTaBieHne o 3aK0HE OOJBIITNX YUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIy4allHON W3MEHYMBOCTH M O POJU 3aKOHA

OOJIBIIIUX YHCETT B IPUPOJIEC U OOIIECTBE

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

5 BeposTHOCTB U cTaTUCTHKA
[IpencraBienre DaHHBIX B BUJE TaONWIl, AUArpaMM, TpadHKOB.
3anonHeHue  Ta0nMI, YTEHHME M  TOCTPOEHHE  AHarpamm

5.1 (cTonOuKOBBIX (CTOJIOYATHIX) U KPYTOBbIX). UTeHue rpaduxos
peanbHBIX MpolieccoB. M3prnedeHne wHPOpMaMM W3 JUarpamMm U
TaONuUII, UCTIOJH30BAHUE U MHTEPIIPETAIUS JaHHBIX
OrnucarenpHasi CTaTUCTHKA: CpelHEe apu(PpMETHYECKOe, MeauaHa,

5.2 pa3Max, HauOoJblllee ¥ HaUMEHbIlIee 3HaYeHHUS HAOopa YUCIOBBIX
JnaHHbIX. [IpuMepsl ciaydyalilHOM U3MEHYMBOCTH




5.3

Cny4aiiHplii  3KCIEpUMEHT (OMBIT) ¥ CIy4ailHOE COOBITHE.
BepostHOoCcTh W yacToTa. Pob MajoOBEpOSITHBIX W TMPAKTUYCCKU
JOCTOBEPHBIX COOBITUH B TpuUpoje W B oOmiectBe. MoHera u

UI'PAJIBHASI KOCTh B TEOPUU BEPOSTHOCTEMN

5.4

I'pad, Bepmmna, pebpo. Crenenp BepmuHbL. Ymcno pébep u
cymMMapHasi cTerneHb BepmuH. [IpencraBnenne o cBsi3HOCTH Tpada.
Henu n mukiel. [Iytm B rpadax. O6xon rpada (iIepoB MyTh).
[IpencraBnenune 06 opuentupoBaHHoM rpade. Pemienue 3amad c

TOMOTIIBIO TpadoB

8 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

5

BeposiTHOCTh 1 cTaTUCTHKA

5.1

[IpencraBienue qaHHBIX B BUE TaONHUL, AUarpaMm, rpadukoB

5.2

MHO0XeCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXKECTBO. Oneparuu Haa

MHOKECTBaMHU: O6’B€I[I/IHGHI/IC, MNEPECCUYCHUC, NOIMOJTHCHHUEC

5.3

CaolicTBa omepaluii HajJ MHOXKECTBAMU: IEPEMECTHUTENBHOE,

COYCTATCIBbHOC, paCIpEaACIUTCIIBHOC, BKIIFOUCHUA

5.4

Hcnons3oBanne rpa(bnqecxoro MNpEaACTAaBICHUA MHOXCCTB I

OIIKMCAaHUA pCAJIbHBIX ITPOICCCOB U HBHGHHﬁ, IIpHU pCIICHNUH 3a1a4.

5.5

I/ISMepeHI/Ie pacCCuBaHusA JJaHHBbIX. I[I/ICHCPCI/IH H CTaHOapTHOC

OTKJIOHECHUEC YN CIJIOBBIX Ha60p0B. I[I/Ial"paMMa pacCcCuBaHusA

5.6

DrneMeHTapHble COObITHA cilyyaiiHOTo onbITa. CityyaiiHblie cOOBITHS.
BepostHoctu  coObiTuii.  OnbITBL ¢ paBHOBO3MOKHBIMHU
aJieMeHTapHbIMU cOObITUsAMH. CityuyaiiHblii BbIOOp. CBsi3b MeXay
MaJIOBEPOSITHBIMU U TIPAKTUYECKU JOCTOBEPHBIMU COOBITHUSMHU B

npupoje, o0IIeCTBE U HayKe

5.7

Jepeso. CpolicTBa  JI€pEBBEB: €AMHCTBEHHOCTh  MYTH,
CYILECTBOBAaHUE BUCSYEH BEPIIUHBI, CBA3b MEXK/Y YUCIOM BEPUINH

1 yncioM pédep. [IpaBuino ymHOxeHus. Perienne 3aa4 ¢ moMOLIbIO

rpa¢os




[IpoTuBomnosnoxusie coObiThs. uarpamma Ditnepa. O0beTMHEHNE U

5.8 nepeceueHne coObiTuil. HecoBmecTHbie coObiTusi. Dopmyna
CJI0KEHHUSI BEPOATHOCTEN
5 g YcnoBHass BeposTHOCTh. [IpaBuno ymHoxkeHus. HesaBucumelie
. COOBITUSA
[IpencraBienue skcriepuMeHTa B BUAE JepeBa. Penienue 3amay Ha
5.10 HaxO0XJCHUE BEPOATHOCTEM C TOMOUIBIO JEpeBa CIYy4alHOrO
IKCIIEPUMEHTA, TarpaMmm Jusepa
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
5 BeposTHOCTB U cTaTHCTHKA
[IpenacraBnenne AaHHBIX B BHUAE TaOJHUI, AWarpamM, T'paduKoB,
5.1 WHTEpIpeTanys AaHHbIX. UTeHHne U MOCTpoeHHe TaOaul], AUarpaMm,
rpauKoB Mo peasbHbIM JAHHBIM
5.2 [TepecTtanoBku U akTOpHAIT
5.3 CoueraHus U YUCIIO COUYETAaHUM
E4 Tpeyronpauk Ilackans. PemeHne 3amady ¢ UCHOJIB30BaHUEM
' KOMOMHATOPUKH
55 I'eomeTrpuueckas BeposTHOCTh. CiydaitHbIi BRIOOP TOUKH U3 (PUTYPHI
' Ha TUIOCKOCTH, U3 OTPEe3Ka U U3 IyTU OKPYKHOCTH
5.6 UcneiTanue. Ycnex u Heynaya. Cepust HCIIBITAaHUM 10 TIEPBOTO ycIexa
£ 7 Cepuss ucneitanuii bepuymmu. BepostHocTu coObiTUii B cepuu
. ucnslTanui bepHymm
5.8 CrnyyaitHas BeIMYMHA U paclpe/esieHne BeposaTHOCTE!
Matematuueckoe 0’KHJIaHUE u T CTIEPCHSL. [Tpumepsr
5.9 MAaTEeMaTHYECKOT0 05KH/IaHUS KaK TEOPETUYECKOTO CPEHETO 3HAYECHUS
BETTUYHMHBI
£ 10 MareMaTtuueckoe OXKUJAHUE U JUCIEPCUsl CIyYalHOW BEIMYHUHBI
' «UHUCJIO YCIEXOB B CepUU UcHbITanuil bepHymm»




5.11

[Tonsitne o 3akoHe OONBIIKUX uHced. M3MepeHHe BEpOSITHOCTEH C
MOMOIIBI0 4acToT. Poilb M 3HaueHWe 3aKkoHAa OOJNBIIMX YHUCEN B

MPUPOJIe U 00IIeCTBE

MPOBEPSEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
nposep
s1eMOro
TpeOoB
AHUusA

IIpoBepsiemble TPeOOBAHMS K NPEAMETHBIM pe3yJbTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus HA OCHOBE
oroc

YMeHne oneprupoBaTh MOHATUSMH: MHOKECTBO, MOJIMHOXECTBO, OIEpallUd Haj
MHO>KECTBAMHU; YMEHHE OINEpUpOBaTh MOHATHSAMH: Tpad, CBA3HBIN Tpad, IepeBo,
LUKJ, TPUMEHATh UX IMPHU pPEUIEHUH 33/]ay; YMEHHME HCI0JIb30BaTh rpaduueckoe
IIPEICTaBICHUE MHOXKECTB U1 ONMCAHUS PEAIBHBIX INPOLIECCOB U SBICHUH, IPU
peLIeHNH 3a4a4 U3 APYTUX YY€OHBIX IPEIMETOB

YMeHue  onepupoBaTh ~ MOHATUSAMHU:  ONpEIENIeHHWEe, aKcuoMma, Teopema,
JI0Ka3aTeNbCTBO; YMEHHME pAcllO3HaBaTh MCTUHHBIE M JIOXKHBIE BBICKAa3bIBAHUSA,
MPUBOJUTH MPUMEpPhl M KOHTPHOPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPULAHUS
BBICKa3bIBAHU I

YMeHue onepupoBath NOHITHSIMH: HATYPaJIbHOE YHCIIO, TPOCTOE U COCTABHOE YUCIIO,
JeIMMOCTh HaTypaJIbHBIX YHCEl, MPU3HAKH JICTUMOCTH, LIEJI0€ YHCII0, MOIYJNb YHCIIa,
OOBIKHOBEHHAs! IpO0b U JIeCATHUYHAS JpOo0b, CTAaHAAPTHBIN BU] YMCIIA, PALIUOHAIBHOE
YHCII0, UppaIMOHAIbHOE YHUCIIO, apu(MeTHdYecKhil KBaJIpaTHBI KOPEHb, YMEHHE
BBITIOJIHATH JCMUCTBUS C YMCIIaMU, CPABHUBATh U YIIOPSAA0YUBATH YHCIIA, TIPECTABIIATD
yyclia Ha KOOPAMHATHOM MPSMOM, OKPYTJISATh YHCIA; YMEHUE JAeNaTh MPUKHUIKY U
OIICHKY pe3yJbTaTa BHIYHCICHUN

YMeHue onepupoBath HOHATUSAMU: CTETICHD C IEJIbIM MT0Ka3aTeaeM, apupMeTuuecKuit
KBaJIpaTHBI KOPEHb, MHOTOWJICH, alrebpandeckas IpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HATypajbHOW CTENeHU OOJbIIe €IWHUIIBI;, YMEHHE BBIMOIHATH PACUETHI IO
dbopmynam, mpeoOpa3oBaHMs IENbIX, APOOHO-PAllMOHANBHBIX BBIPDAKEHUH U
BBIPAQXKEHUI C KOPHSIMH, Pa3j0KEHWE MHOTOWIEHAa HAa MHOXKHUTENU, B TOM YHCIIE C
MCIO0JIb30BaHKEM (hOpMyI Pa3HOCTH KBaIPAaTOB U KBaJpaTa CyMMBI M Pa3HOCTH

YmMmenue ONCpUpOBaTh IMOHATHAMU: YHCIOBOC PABCHCTBO, YpPAaBHCHHUC C OJHOH
HCpCMCHHOfI, YHCJIOBOC HECPABCHCTBO, HCPABCHCTBO C HCpCMCHHOfI; YMCHHC pCUIaTh
JIMHEWHBIE U KBaApaTHBIC YpAaBHCHMU, I[pO6HO-paI_II/IOHa.HBHBIe YpaBHCHUA C OJHOH
nepeMeHHoﬁ, CUCTCMBI IIBYX JIMHENHBIX ypaBHeHHﬁ, JIMHEMHbIE HCPAaBCHCTBA U UX




CUCTEMBI, KBaJIpaTHbIE U IPOOHO-palIMOHAIbHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM,
B TOM YHUCJIE IPU PEUICHUM 3a1a4 U3 APYTMX IPEAMETOB U IIPAKTUYECKUX 3a]ad;
YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO IPSIMYI0 M KOOPAMHATHYIO IUIOCKOCTH IS
M300pakeHNs pelieHN ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUAMU: (QYHKIHS, Tpaduk (QYHKIUH, HyIH (YHKIWH,
MPOMEXKYTKA  3HAKOTIOCTOSIHCTBA,  IPOMEXYTKHM  BO3pacTaHusi,  yObIBaHUS,
HanOoJIbIIIee U HAUMEHbIIIEe 3HAYeHUsI (PYHKINN; YMEHHUE ONEPUPOBATH OHATHIMU:
npsiMasi TPOTIOPUMOHANBHOCTh, JIMHEWHas (YHKIMS, KBaapaTuyHas (yHKIuS,
oOpaTHas MPOMOPLUUOHATIBLHOCTD, Napadosa, runep0oiia; yMEHUE CTPOUTH I'pauKu
(GyHKIMM, HCHOMB30BaTh TIpadUKU IS OINpENeNeHHs CBOMCTB IPOLECCOB H
3aBUCHUMOCTEH, Ui pelIeHUs 33Jay U3 JAPYruX y4eOHBIX MPEeIMETOB U pealbHOMI
KU3HU; YMEHHUE BbIpaXKaTh (OPMYJIaMH 3aBUCUMOCTH MEX]ly BETMUMHAMHU

YMeHue onepupoBaTh MOHATUSAMHU: IOCIEIOBATENbHOCTb, apupMeTHUecKas U
reoMeTpuyecKas MIPOrpeccuu; yYMEHHE HCII0JIb30BaTh CBOMCTBa
MocJIeI0BaTeIbHOCTEN, (POPMYJIBI CyMMBI U OOIIIETO YjieHa IPU pPEelIeHUH 33a4, B TOM
quCclie 3aJa4 U3 IPYTUX y4eOHbIX PEIMETOB U pealibHOM KU3HU

YMeHue pemiath 3a/1a4il pa3HbIX TUIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, JOJIH U YacTH,
JBUKEHHE, padoTy, IIEHY TOBapOB U CTOMMOCTh MOKYIIOK U YCIIYT, HaJIOTH, 3aJa4u U3
obnacTu ympaBjieHHs] JUYHBIMU M CEeMEHHBIMU (MHAHCAMM); YMEHHUE COCTaBJIATh
BBIPAKEHUS, yPABHEHMS], HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33[Ja4H, HCCIEI0BATh
MOJIy4EHHOE PEIIEHUE U OLEHUBATh IPaBONO00HOCTh MOTyYEHHBIX PE3YIbTaTOB

YMeHne onepupoBaTh NOHATHAMHE: (HUTypa, TOYKA, OTPE30K, MpsMasi, JIyd, JJoMaHasl,
yrojl, MHOTOYIOJBHHUK, TPEYrOJbHUK, PaBHOOCAPCHHBII M pPaBHOCTOPOHHUI
TPEYroJIbHUKH, TPSMOYIOJBHBIA TPEYroJbHUK, MEIHaHa, OWCCEKTpUCa M BBHICOTA
TPEYroJIbHUKa, YETBIPEXYrOJbHHUK, IMapajuiesiorpaMM, poMO, MpPsIMOYrOJbHUK,
KBaJpaT, Tpamelnws,; OKPYKHOCTb, Kpyr, KacaTellbHas; 3HAKOMCTBO C
MPOCTPAaHCTBEHHBIMU (UTypamMH;, YMEHHE pelath 3aJadd, B TOM YHUCIE U3
MOBCETHCBHOM KHM3HH, HA HAXOXKJCHHUE I'€OMETPUUECKUX BEIUYHUH C MPUMEHEHHEM
M3Y4YEHHBIX CBOUCTB (QUTYD U (PaKTOB
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YMeHue OIICPHUPOBATH IMOHATUAMU: PABCHCTBO (I)I/Il"yp, PaBEHCTBO TPCYTOJIbHUKOB,
HapajuieJIbHOCTh MW HCPHCHAUKYIIDHOCTb TIPAMBIX, YIrojJdl MCEXKAY JMPAMBIMH,
NEpUNCHAUKYJIAP, HAKIIOHHAA, ITPOCKI N, HO,Z[O6I/Ie (bHpr, HOI[O6HBI€ TPEYTOJIbHUKH,
CUMMCTPHUA OTHOCUTCIBHO TOYKH H HpHMOﬁ; YMCHHEC PACIIO3HABATh PABCHCTBO,
CUMMCTPHIO U HOI[O6I/IC (i)I/Il"yp, MapaieJIbHOCTb U NECPUCHAUKYIIAPHOCTD IIPAMBIX B
OKpYyKaromieM MUpe
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YMeHue onepupoBaTh NOHATUAMM: JUIMHA, PACCTOSIHUE, YroJl (BeIMYMHA YIJla, CHHYC
U KOCUHYC yIJ1a TPEyroJbHHUKa), MJIOIa/(b; YMEHUE OLEHHBATh pa3Mepbl IPEIMETOB U
O00BEKTOB B OKPY)KAaIOLIEM MHpE; YMEHHME IPUMEHATh (opMysbl MepuMeTpa u
IUTOIIA MHOTOYI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
MPSMOYTOJIBHOTO NApaJUIENENUNEa; YMEHUE IPUMEHATh IPU3HAKK paBEHCTBA
TPEYroJIbHUKOB, TEOpPEMY O CyMME YIJIOB TpeyroibHuka, Teopemy Iludaropa,
TPUTOHOMETPUUECKNE COOTHOLLIEHUS JJIsl BBIUMCIIEHUS JUIMH, PACCTOSIHUM, TUIOIIaien
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YMmenue u3o0paxarb IUIOCKME (UTYpPBI M WX KOMOHMHAIIMM, MPOCTPAHCTBEHHBIC
(GUrypHI OT pyKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB I10
TEKCTOBOMY HJIM CUMBOJIBHOMY OIMCAHHIO
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YMeHune onepupoBaTh IMOHATHSAMH: IPSAMOYrOJIbHAash CHUCTEMa  KOOPJMHAT;
KOOpPAMHATBl TOYKH, BEKTOP, CYMMa BEKTOpPOB, IIPOM3BEICHUE BEKTOpPA Ha YHUCIO,
CKIIIPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE HUCIIOIb30BATh BEKTOPBI U KOOPIAUHATHI
JUIS TIPEJICTaBJICHUs JaHHBIX U PELICHMs 3a/la4, B TOM YUCJE U3 JPYruX y4eOHbBIX
IIPEAMETOB U PEATIbHOM )KU3HU
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YMenmne ONCpUPOBATH MMOHATUAMM: CTOJIOMKOBBIE U KpPYroBbI€ JUarpaMMEl, Ta6J'II/IIII)I,
cpeaHee apu(pMeTHUECKoe, MeinaHa, HanOoIblIee U HAMMEHbIIIEEe 3HAUSHMs], pa3Max
YHUCIIOBOr0 Habopa; yMEHHE HW3BJEKaTb, MHTEPHPETUPOBATH M INPeoOpa3oBHIBATH
nH(popMalKIo, TMPEACTAaBICHHYI0 B TabMMIAX M Ha JAMarpaMmax, OTPa’Karollylo
CBOMCTBA M XapaKTEPUCTUKH PEAIBHBIX IPOLECCOB U SIBJIICHUN; YMEHHE PACIIO3HABATh
HU3MCHYUBBIC BCJIMYUHBI B OKPY’KAIOIIEM MUPC
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YMeHue onepupoBaTh MOHATUSMU: CIy4aillHBIA OMBIT (CIy4allHBIA SKCIIEPUMEHT),
3JIEMEHTapHOE COObITHE (RIIEMEHTApHBIM HCXOJ) CIy4allHOTO OIbITa, CIy4ailHOe
coObITHE, BEpPOSTHOCTH COOBITHS; YMEHHME HaXOJAUTh BEPOSTHOCTU CIYyYalHBIX
COOBITHI B ONBITaX C PaBHOBO3MOXKHBIMHM 3JIEMEHTAapHBIMU COOBITUSMHU; YMEHHE
pemaTh 3aa4l METO0M OpPraHM30BaHHOIO Nepedopa U ¢ UCIOJIb30BaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHME OLICHMBAaThb BEPOSITHOCTU pEAIbHBIX COOBITUH M SIBICHMH,
[IOHMMaTh pPOJb NPAKTUYECKH JOCTOBEPHBIX U MAaJOBEPOATHBIX COOBITHI B
OKpYXKaloIlleM MUPE U B KU3HH; 3HAKOMCTBO C MOHATHUEM HE3aBHUCHMBIX COOBITHIA;
3HaKOMCTBO C 3aKOHOM OOJIBIINX YHCEJ U €0 POJIbIO B MACCOBBIX SIBIEHUSX
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YMeHue BEIOMPATh TOIX0 AN U3YYeHHBIH METOT ISl pEIICHUS 3a7a91, TIPUBOIUTh
MpUMEPhl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U JKU3HHU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMAaTHKU B UICKYCCTBE, ONUCHIBATh OT/ICIbHBIC BBIAOITHAECS
pe3ynbTaThl, MOJIYYCHHBIE B XOJC Pa3BUTHUS MATEMAaTHKW KaK HAyKH, MPHUBOJUTH
MPUMEPBhl MATEMATUYECKUX OTKPBITHH U X aBTOPOB B OTEUECTBEHHOM M BCEMHPHOM
HCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEeHT COePKAHUSA
1 Yucna v BBIYKCICHUS
11 HarypanbeHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOU, MPOLEHTHI, OECKOHEUHBIE MEPUOJNYECKUE
npobu
1.3 PannonaneHblie yncna. ApudmMerndyeckue onepanuy ¢ paloHaIbHBIMU YUCIAMU
14 JeiicTButenbHble yncia. ApupMeTudecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU
15 Hpn6nH>KéHvHHe BBIYMCIICHMS], TPaBUJIa OKPYTJICHUS], TPUKHUIKA U OLIEHKa pe3yabTaTa
BBIUMCIICHUI
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 BykBeHHbIe BbIpaXeHUsI (BBIPAKEHUS C TIEPEMEHHBIMHU )
29 Crenens ¢ 1ensiM nokasareneM. CTENeHb ¢ palMOHAIBHBIM NoKa3aTenem. CBolicTBa
' CTereHH
2.3 MHorousieHsl
2.4 Anrebpaundeckas 1po0b
95 ApubmMeTnuecknii KOpeHb HaTypaibHOU creneHu. JIeHcTBUSA ¢ apuMEeTHUUYECKUMHU
' KOPHSIMU HaTypaJIbHOM CTeNeHU
3 VYpaBHEHUs U HEPAaBEHCTBA
3.1 Ienbie n ApoGHO-paLMoHaNbHbIe ypaBHEHUsA. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Henble u apoOHO-panMoHalNbHbIE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTHU
' HEPABEHCTB
3.3 Pemrenue TeKCcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTENbHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIIE0BATEIbHOCTEN
4.2 Apudpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia ClI0KHBIX POLIEHTOB
5 OyHKIMH
Oynkius, cnocoObl 3aianus GyHkuuu. I'paduk Gyaknun. O0nacTs onpeaenaeHus 1
51 MHO>KeCTBO 3HaueHui (pynkunu. Hynu ¢ynkuuu. IIpomMexyTkn 3HaKOOCTOSHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHUHUMYMBI (YHKIHH.
HauOoubiiee u HanmeHblee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopanHaTsl Ha MpsIMO U TUIOCKOCTH
6.1 KoopaunaThas npsmas




6.2

I[eKapTOBBI KOOPpAWHAThI HA IIJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBA
7.2 TpeyronbHuk
7.3 MHOToyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIMUNH
7.6 BekTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHocTh
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremaruka. BeposaTHOCTb U cTaThcTHKA: 7-9-€ Kilacchl: 0a30BbI YPOBEHD:
y4eOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii 1.P., Slmenko 1.B.; nox pen.
Amenko U.B., Akunoneproe obmectBo «M3natensctBo «IIpocserienne»
METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka. BepoaTHOCTh U cTaTUCTHKA : 7 - 9-€ Ki1acChl: 0a30BbIi YPOBEHb:
METOANYECKOE MTOCOOHE K MPEMETHON JTUHUU YICOHUKOB IO BEPOSITHOCTH U
cratuctuke U. P. Beiconikoro, 1. B. fAmenko nox pen. U. B. Amenko. — 2-¢

u3a., ctep. — Mocksa : [IpocBemienue, 2023.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bubnmmoreka IIOK

https://m.edsoo.ru




E—.—%ﬁc_wmio H MMPOHYME Omm._._o

( &m&&xﬁé& Q\

) nucToB

H.o. R_:un 0 _,..h ..u\H &O@a 15:,_ _QB:EV




