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INOACHUTEJIBHASA 3AIIMCKA

B coBpemenHnoMm 111bpoBOM MHpE BEPOSTHOCTh U CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYI0 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTUUYECKUX NMPUIIOKEHHUM, TaK U UX
poiu B 00pa3oBaHUHU, HEOOXOJUMOM KaxJAOMy uejoBeKy. Bospacrtaer wucio
npodeccuii, Mpu OBIAJIEHUH KOTOPBHIMU TpeOyeTcsi xopoias 0a3oBasi MOATOTOBKAa B
00JIaCTH BEPOSITHOCTH U CTAaTUCTUKU, Takas IMOATOTOBKA Ba)KHA ISl MPOAOJIKEHUS
o0pa3oBaHus U JJIs yCIEeHON npodecCroHaIbHONU Kapbephl.

Kaxnp1ii 4esoBek IOCTOSHHO NMPUHUMAET PELICHUsS HAa OCHOBE HMEIOLIMXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO MPHUHSTHUS PEIICHUS B YCIOBUSIX HEIOCTATKA WUITU
n30bITKa HHPOPMAIMM HEOOXOAMMO B TOM YHCIE XOpOmio CcHOpMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIUICHUE.

HMeHHO 1103TOMY OCTPO BCTajla HEOOXOAUMOCTh CPOPMUPOBATH Yy 00YUAIOLTUXCS
(GYHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOYAIOINIYI0 B ceOsl B KauecTBE HEOThEeMIIEMOM
COCTAaBIIAIONIEH YMEHHE BOCIPUHUMATh U KPUTHYECKU aHATU3UPOBATh WH(GOPMAIIHIO,
NPEJICTABICHHYIO B Pa3IMYHbIX (OpMax, MOHUMATh BEPOSITHOCTHBIN XapaKTep MHOTHUX
pEaNIbHBIX IPOLECCOB U 3aBUCHUMOCTEM, IMPOU3BOAUTH IPOCTEHIINE BEPOSITHOCTHBIC
paCYETHI.

3HaKOMCTBO B y4e€OHOM Kypc€ C OCHOBHBIMHU MPHUHIHUIIAMH cOOpa, aHalu3a u
NpEeCTaBIeHUs] JAaHHBIX W3 pa3IMYHbIX cep >KU3HM OOIIecTBa M TOCyIapcTBa
npuoOIaer oOyyaromuxcsi K OOIIEeCTBEHHBIM HWHTepecaMm. M3ydeHune oOcCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHU3alMM mepedopa M MOACYETa YHcTa
BAapUAHTOB, B TOM YHCJI€ B NPHUKJIAJHBIX 3aJayaX. 3HAKOMCTBO C OCHOBAaMH TEOPUH
rpadoB co3gaét MareMatuyeckuid GyHAAMEHT Uil (POPMUPOBAHMS KOMIIETCHIIMHA B
ob0nactu MHPOPMATUKH U UUDPOBBIX TexHONOTUU. [IpW HM3yuyeHHWH CTATUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHHUS O0YUYaIOIUXCs O COBPEMEHHOW KapTHUHE
MHUpa U METOJIaX €ro McclieoBaHus, GOPMHUPYETCS MOHUMAaHHUE POJIM CTATUCTHUKU Kak
UCTOYHUKA COLMAJIBHO 3HAUYMMOW HMH(POpMAllUd M  3aKJIAJbIBAIOTCA OCHOBBI
BEPOSTHOCTHOTO MBIILJICHUS.

B cooTBeTCTBUU C TaHHBIMU LEISIMU B CTPYKTYpe MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT, W  CTAaTUCTHKa» OCHOBHOI'O OOIIEro oOpa30BaHUs  BBIJACICHBI
CIEAYIOLIHUE COJAepKaTeIbHO-MeTOAnYeCKue JMHUM: «lIpencraBneHne naHHBIX U
omMcareNbHas CTaTUCTUKa», «BeposTHOCTBY, «DJIeMEHTHI KOMOMHATOPUKNY,
«BBenenue B Teopuio rpadoBy.

Conepxanue nuHUM «lIpencraBieHne JaHHBIX W ONKCATENbHAs CTATUCTUKA»
CIIY>KUT OCHOBOM 11 (POPMHUPOBAHUS HABBIKOB paOOTHI ¢ MH(OpMAIUEH: OT YTEHUs U
UHTEpIpeTauu uHGOpPMaIMY, TPEeICTaBIeHHON B TaOnuIax, Ha JIuMarpaMmax u
rpadukax, 1m0 cOopa, MpEACTABICHHUS M aHalIW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTAaTUCTHUYECKUX XapaKTepPUCTUK CPEIHUX U pacceuBaHus. Paboras ¢ maHHBIMH,



oOydaromecsi ydaTcsi CUMTHIBATh M HWHTEPHPETUPOBATH JaHHBIC, BBIIBUIATh,
apryMeHTHUPOBAaTh M KPUTUKOBaTh MPOCTEUIINE THUIOTE3bl, PAa3MBIIUIATh HaJ
dbakTopamMu, BbBI3BIBAIOIIMMU HM3MEHYUBOCTh, M OIIEHUBATh WX BIUAHHE Ha
paccMaTpUBaeMble BEJIMYMHBI U MPOIIECCHI.

NuTynTHBHOE TMTpeACTaBiIeHUE O CIy4yalHON HW3MEHYUBOCTH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEH M TeHJEHIUNA CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM I U3y4YeHUS
Teopuu BepoATHOCTeH. boiblioe 3HaueHHWEe HMMEIOT MPAKTHUYECKUE 3aJaHus, B
YaCTHOCTHU OTBITHI C KIIACCUUYECKUMU BEPOSITHOCTHBIMU MOJICIISIMH.

[loHsiTue BEPOSTHOCTH BBOJAUTCA KaK Mepa TNIPaBAONOAOOUS CIy4yalHOTO
coObITus. [Ipu u3ydennn yuye6HOro Kypca o0ydaromuecs 3HaKOMATCS C IPOCTEHIITNMU
METOJIaMH  BBIUMCJIICHUS  BEPOSITHOCTEHM B  CIy4ailHBIX  OKCIIEPUMEHTaxX C
PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAapPHBIMUA ~ HCXOJaMH, BEPOSTHOCTHBIMH  3aKOHAMH,
MO3BOJIAIONIMMU CTaBUTh U pelIaTh 0oJiee CIOoXKHbIE 3a7a4un. B yueOHbIN Kypc BXOAST
HavaJibHbIE  TPEJACTABJICHHS O CIy4yaWHbIX BEJIMYMHAX U HMX  YUCJIOBBIX
XapaKTepUCTUKAaX.

B pamkax ydeOHOTO Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKE€CTBAMH M OCHOBHBIMH OIEpallMsIMH HaJ MHOXKECTBAMH, pPacCCMAaTPUBAIOTCS
npUMepbl TPUMEHEHUS JUIsl pellieHUs 3aJad, a TakKKe MCIOJIb30BaHUs B APYTHUX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeIMeTax.

B 7-9 kmaccax m3ydaercss ydeOHbBIH Kypc «BeposSTHOCTh W CTAaTHCTHKAa», B
KOTOPBIN BXOAST paszzaensl: «l[IpeacraBienne NaHHBIX W ONMHMCATENbHAs CTATUCTHKAY,
«BeposTHOCTEY», «DNeMEHTh KOMOMHATOPUKNY, «BBenenue B Teopuio rpadoBy.

Ha usyuenmue yuebHOro kypca «BeposiTHOCTh M cTaTucTuKa» otBogutTcs 102
yaca: B 7 kimacce — 34 gaca (1 gac B Henento), B 8 kiacce — 34 gaca (1 gac B Henento), B
9 knacce — 34 yaca (1 gac B He1eII0).



COJEPXAHME OBYYEHUA
7 KIIACC

[IpencraBiienne NaHHBIX B BUAE TaOJUI, AUarpamm, rpadukoB. 3amnoiaHeHHe
TaOJUIl, YTEHHE U TOCTPOEHUE JuarpamMMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpyroBeiX). UTeHue rpadukoB peanbHbIX MporieccoB. M3Bieuenne nupopmanuu us3
JauarpaMM U TaOJIMII, UCTIONB30BAaHUE U MHTEPIIPETAIUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTHueckoe, MeauaHa, pa3Max,
HauOoJbIllee M HaWMEHbIlIee 3HAYEHUs Habopa YHCIOBBIX AaHHBIX. lIpumepsr
CIIy4allHOM U3MEHYHUBOCTH.

Cry4aitHeIil KCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTh u
yacTtoTa. Poib MamoBepoOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUI B MIPUPOIE
U B oOmiecTBe. MoHeTa u urpajibHas KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmdHbl. Yucino pédep W cymmapHas
crenieHb BepmuH. [IpencraBnenue o cBszHoctu rpada. Llenu u muxnsl. [lytu B
rpadax. O6xon rpada (disepoB myTh). [IpencraBieHue o0 OpPUEHTHPOBAHHOM
rpade. Pemenne 3amau ¢ momMouiso rpados.

8 KUIACC

[IpencraBienne NaHHBIX B BUIE TaOIHII, 1UarpamMm, TpaduKoB.

MHOXeCTBO, JJIEMEHT MHOXECTBA, TOJMHOXkecTBo. Ormepanuu Haj
MHOKECTBaMH: OO0beIMHEHUEe, TepeceueHue, nomnoiHeHue. CBoicTBa omeparuii
HaJ, MHOXKECTBAMH: II€PEMECTUTEIbHOE, COYeTaTelIbHOEe, paclpeaeInTeNbHOe,
BKJItOoueHus. Hcrmonb3oBanue Tpaduueckoro TMpeACTaBICHUs MHOXKECTB IS
OTMCAaHMsI PeabHBIX MPOILIECCOB U ABJICHUM, PU PEIICHUHU 3a/1a4.

W3mepenue paccemBaHMs JaHHBIX. J(MCTepcusi U CTaHIAPTHOE OTKIOHEHHE
YHCJIOBBIX HAa0OpOoB. /lnarpamMma paccerBaHus.

OnemeHTapHble COOBITHS  ciydaiiHoro ombiTa. CiydaifHble  COOBITHS.
BepositHoct  coObiTHil. ONBITBI C¢  PAaBHOBO3MOXHBIMH — DJIEMEHTAPHBIMU
coObITusiMu. CoryuaiiHbiil BBIOOp. CBsI3b MEXKIY MAJOBEPOSTHBIMU U MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBolcTBa J€peBbEB: EIUHCTBEHHOCTh IIYTH, CYIIECTBOBaHHE
BUCSYEH BEPILUHBI, CBSI3b MEXKIY YUCIOM BepIIMH M yucioM pédep. IlpaBuio
yMHOKeHus. Pemenne 3aad ¢ momoibto rpados.

[IpotuBomnonoxueie coObiTusA. Juarpamma Oiinepa. OObeAuHEHHE U
nepeceueHue coOwbiTuil. HecoBmecTHbie  coObiTHs. @DopMyna  CIOXKEHUS
BEpOATHOCTEH. YCIOBHas BeposATHOCThH. llpaBmiio ymHoxenusa. HeszaBucumsbie
coObrtus. IlpencraBnenue skcriepuMeHTa B BHIe JepeBa. Pemienune 3amau Ha



HaXO0XICHUC BepO}ITHOCTeﬁ C IIOMOIIIBIO OCPCBA CﬂyqaﬁHOFO 9KCIICPUMCHTA,

nuarpamm Jitepa.
9 KUIIACC

[IpencraBienne JOaHHBIX B BUAe TaOmUI, AuarpamM, TIpadukos,
UHTepIpeTanus JaHHbIX. UTeHne u mocTpoeHue Tabiull, Auarpamm, rpadukoB 1Mo
peaIbHbIM JaHHBIM.

[lepecranoBku u ¢daktopuan. CoueTaHuss U YUCIO coUeTaHUU. TpeyroJbHUK
[ackans. Pemenue 3aay ¢ MCMOIB30BaHUEM KOMOMHATOPHKH.

['eomerpuueckass BeposTHOCTh. CiydailHbId BBIOOp TOYKM W3 (GUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'H OKPYKHOCTH.

Hcnbitanne. Ycnex u Heynawa. Cepus HCHBITAHWM 10 TEPBOrO ycIexa.
Cepust ucnbiTanuii bepHymn. BeposTHOCTH COOBITHMH B CepUU  HCIBITAaHUN
bepnymnu.

CnyyailHass BeJIMYMHA W PACHpPENENICHHE BEPOATHOCTEW. MaremaTudeckoe
oxumanue u gucnepcus. llpuMepbl MaTEMAaTHYECKOTO  OXKHMIAHUS — Kak
TEOPETUYECKOTO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThuecKoe OXUJaHUE U
IUCIIEpCUs CIy4YaHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEPUU HCIBITAHUN
beprynnny.

[lonsitue o 3akoHe OOJbIIMX yuced. M3MepeHne BepOsSTHOCTEHN C MOMOIIBIO
yacToT. Poiib 1 3HaUeHHEe 3aKOHa OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTD MU CTATHUHCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IPOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh U CTATHUCTHKA» XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCTIMTAHME:

NpOSIBIIGHWEM HHTEpeca K TMPOIUIOMY U  HACTOSAIIEMY POCCHHMCKOM
MaTEMaTUKHU, IIEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTH)KEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCUHCKOM MaTeMaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITTOJTHEHUIO 00SI3aHHOCTEHN Tpa)KIaHUHA U peaTn3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (YyHKIHMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTtBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIIeM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPaJbHO-3TUYECKUX PUHITUIIOB B ICSITEIIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE B PEIICHUU MPAKTUUYECKUX 3ajaad
MaTEMaTUYECKON HampaBleHHOCTH, OCO3HAHHWEM BaXKHOCTH MAaTeMaTHYeCKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEHM JKM3HU I yCHEImHOW mpodeccrHoHaIbHON
NESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
NOCTPOCHUEM UHANBUIYATbHON TPACKTOPUU 00OPA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMUYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTE;

4) acTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTHIO K 3MOLMOHATBHOMY U  3CTETUYECKOMY  BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHWH, pacCyXIECHUU, YMEHUIO BHUJEThH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI' O O3HAHMSA:

OpUEHTalMe B JIEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
npe/cTaBleHnit 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSI YETIOBEKA, MPUPOBI U
oOmiecTBa, MOHMMAaHUEM MaTEeMaTUYeCKOW HayKH Kak cdepbl 4YeI0BeHYeCKOi
JEeSTEIBHOCTH, ITANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIsl Pa3BUTUS LIMBUIM3AIIUY,
OBJIaJICHUEM SI3bIKOM MaT€MaTUKH U MAaTeMaTUYECKOM KYJIbTYypOH Kak CpeiCTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEHIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NS TEebHOCTH;



6) ¢uzuyeckoe BocnUTaHHMe, (GOPMHPOBAHHE KYJILTYPbl 310POBbsSl U
IMOIMOHATBLHOIO 0JIArONMOJTy HS:

TOTOBHOCTBIO TPUMEHITh MaTEMaTHYECKHE 3HAHWS B HHTEpecax CBOETro
3I0POBBS,  BEICHHUS  3JI0POBOTO  00pa3za  JKU3HU  (3I0POBOE  MHUTAHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHW W OTIbIXa, peryisipHas dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, TPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUCHTAIMEN Ha NMPUMEHEHUE MAaTeMaTHYCCKUX 3HAHUU I pEeIIeHUs 3a7ad
B 00JIACTH COXPaHHOCTH OKPY)KAIOMIeW Cpeabl, IJIaHUPOBAHUS TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX IOCIEICTBUI ISl OKPY)KAIOIIEH Cpejbl, OCO3ZHaAaHUEM
1I00aJBLHOTO XapaKTepa IKOJOTHUYECKUX MPOOJIeM U IyTeH UX pelieHus,;

8) apanTanmusi K M3MEHSIIONIUMCH YCJOBHUSIM COIMAJIBLHOI ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCJIOBHSX HEOIPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHIECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCS Yy JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHON IEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUN U3 OTBITA JPYTHUX;

HEOOXOAUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWK, B TOM YHCIIE
dbopMyIUpoOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SBICHUSAX, B TOM YHCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIIUTBI COOCTBEHHBIX 3HAHUH W
KOMITETEHTHOCTEH, TUTAaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYK  CHUTyaIllMl0, BOCIPHUHUMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
NpUHUMAaeMble peIleHnus U JeHCTBHS, (OpPMYJIUPOBATH U OICHUBATh PUCKU U
oCJIeICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS

Ba3oBble JJoruuyeckue JelicTBUA:

e BBIBJISTh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MAaTE€MaTHUYECKHX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTYy TMOHITUAMH, (HOPMYIHPOBATH
ONpeAeseHUs]  TMOHSATUM, yCTAaHABJIWMBATh  CYIIECTBEHHBIA  IPU3HAK
KJacCu(pUKaIlMU, OCHOBAHUSA JUIsi OOOOINCHUS W CpPaBHEHUS, KPUTEPUHU
MPOBOAUMOIO aHAJIN3a;

e BOCHpPHHUMATH, (QopMynTuUpoBaTh U  MNPEOOPa3OBLIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpPHUIIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oO0IIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MaTeMaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npoTuBopeurss B (akTaxX, OaHHBIX, HAONIONEHUSX U YTBEPKICHHSIX,
npeJyIaraTh KPUTEPHUH ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TIPOTHBOPEUHIA;
JeNaTh BBIBOJBI C WCIOJIH30BAHMEM 3aKOHOB JIOTHKH, ICTyKTHBHBIX |
MHIYKTUBHBIX YMO3AKJIFOUEHUH, YMO3aKIFOUSHHUH 110 aHAJIOTHH;

pa3dupaTh T0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHHUH (TIPSMbBIE W OT
MPOTHBHOIO), TPOBOJIUTH CAMOCTOSATEIHHO HECIIOKHBIE OKa3aTelbCTBA
MaTeMaTH4ecKuX (aKTOB, BBICTpAaWBaTh AapryMEHTAIUIO, TPHUBOIUTH
pUMEpHl U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBHIOUpATh HaWOONEe TMOAXOIANUN ¢ Y4ETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBareabcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCJIEI0BATENbCKUI MHCTPYMEHT MO3HAHUSA,
dbopMmynupoBaTh BOMPOCH, (UKCUPYIOUIME MPOTUBOpEUUE, MpoOIemMy,
CaMOCTOSATETILHO YCTAaHaBIMBATh HMCKOMOE U JaHHOoe, (HOpPMHUPOBATH
TUMOTE3Y, apTyMEHTUPOBATH CBOIO TIO3UINIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHE 110 YCTAHOBJICHHIO OCOOCHHOCTEN
MaTEMaTUYECKOTO O0BEKTA, 3aBUCUMOCTEN 00OBEKTOB MEXAY COOOI;
CaMOCTOATEIHHO (POpPMYIHpPOBaTh 000OIIEHHS W BBIBOJBI 10 pe3yjbTaTaM
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHMs, OIIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpoIlecca, a TaKXKe BBIIBUIaTh
IPEIIOJIOKEHUS O €70 Pa3BUTUU B HOBBIX YCIOBHUSAX.

Pa6oTa ¢ undpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a1a4H;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBICHUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS WHPOpPMAUM UM WUTFOCTPHPOBATH
perraeMble 3aJayd  CXeMaMH, JWarpaMMaMHd, HWHOH TrpaduKod | UX
KOMOMHAIIASIMU,

OIICHMBAaTh HAASKHOCTh HMH(POPMAIMK IO KPUTEPHUSIM, IMPEIIOKCHHBIM
YUHTEIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIBHO.

KommyHuKaTHBHBIE YHMBepPcaibHbIe YUyeOHble 1eiCTBUA:

BOCIIPUHUMATL H (1)OpMy.HI/IpOBaTI> CYKACHUA B COOTBETCTBUU C YCIOBUAMHU
" ICJIMHU O6HIGHI/I}I, SICHO, TOYHO, 'PaMOTHO BBIPAXATbh CBOIO TOUKY 3PCHHUA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHMS 1O XOJy pelIeHUs
3aJ1auyu, KOMMEHTUPOBATH MOJTYyUYEHHBIN pe3ybTaT;

B XO7le OOCYKJIEHHUS 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYK/1aeMON TEMBI,
npoOJIeMbl, pelIaeMoi 3a7a4u, BbICKA3bIBaTh M/IEH, HAIICJICHHbIE HA MOUCK
pEIIeHHs, COIMOCTAaBIATh CBOM CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHAJIOTa, OOHApYXKMBaTh pa3jiM4Me€ M CXOJCTBO IMO3UILIUN, B
KOppeKTHOU (hopme GOopMyITHpOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPENICTABISATh  PE3yJIbTAThI pelIeHHs 3a/1ayu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, TIPOEKTa, CAMOCTOSATEIHLHO BEIOMPATh (OpMAT BHICTYIUICHUS
¢ y4€TOM 3ajiayu NMPE3eHTALUU U OCOOCHHOCTEH ayIUTOpUH;

NOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW M WHIUBUyaIbHOU
paboThI MpHU pelIeHnH Y4eOHbIX MaTeMaTHUYEeCKUX 3a/1a4;

NPUHUMATH 1I€JIb COBMECTHOM JI€ATeTbHOCTH, TUIAHUPOBATH OPTraHU3AINIO
COBMECTHOW paloThl, paclpeAeniarb BUIbl pPabOT, JOTrOBapUBAThCS,
o0CyXJlaTh MPOIECC U pe3yibTaT paboThl, 0000IIATh MHEHHS] HECKOJIbKHUX
JIIOeH;

y4acTBOBaTh B TPYNMHOBBIX (opMax paboTel (0OCYyXaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOW JIEUCTBUS C JPYTUMH WICHaMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMU B3aHUMOICHCTBHUS.

PerynsiTuBHbIe YHMBepcaJbHble YueOHbIe JeiCTBUSA

Camoopranusanus:

CaMOCTOSITETILHO COCTABJISIThH IUJIaH, aJTOPUTM pEIIeHUs 3aiadu (WM ero
4acTh), BBIOMPATh CHOCOO pelieHUs ¢ YYETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBAaTb M KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAIIHH.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTENJIEKT:

BJIaJIETh CIIOCOOAMU CaMOITPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yibTrata
pelIeHHs] MaTeMaTHYeCKOM 3a1a4u;

NPEBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JCSTEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB,
HalJICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEHH;

OILICHMBATh COOTBETCTBUE PE3YNIbTaTa JEATEIbHOCTH MOCTABIEHHON 1eJId U
YCIIOBUSM, OOBSICHATHh MPUYUHBI JOCTHKCHHS WIM HEIOCTHXKCHUS IElH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INPEJMETHBIE PE3YJIbTATBI



K xoHmy oOyueHuss B 7 KJjacce OOYYAIOIIHMICS TOJYYUT CICAYIOIIHNE
pEIMETHBIE PE3YIIbTATHI:

Yutate wuHbOpMALUIO, TPEACTABICHHYIO B Ta0JWIlaX, Ha JIUarpaMmax,
NpEACTaBIATh JaHHBIE B BHJIE TaOJNHI, CTPOUTH JUArpamMMbl (CTOJOMKOBBHIE
(cTonmbyaThie) U KPYroBbIe) IO MAaCCHBAaM 3HAUYCHHM.

OnuceiBaTh M UHTEPHPETUPOBATH  pEAlIbHbIE  YKCJIOBBIE  JAHHBIE,
npeCTaBICHHbIE B Ta0IUIIAX, HA JUArpaMMax, rpadukax.

Hcnonb3oBaTh 1y OMMCAHUS JTAHHBIX CTAaTUCTUYECKHUE XaPAKTEPUCTHUKH:
cpenHee apudMeTHUYECKOEe, MeAuaHa, HaumOoJblllee W HaWMEHbIee 3HAYCHUS,
pasmax.

NmeTe mpencraBieHUEe O CIydyallHOM W3MEHUYMBOCTHM Ha TIpUMEpax IIEH,
(U3NYECKUX BEJIIMYUH, AaHTPOMOMETPUUYECKUX JIaHHBIX, UMETh IPEJCTABICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K xoHmy oOyueHuss B 8 KJiacce OOYYaOIIHMICS TOJYYUT CICAYIOIIHE
pEIMETHBIE PE3YIIbTATHI:

N3Bnekars ¥ mpeoOpa3oBbIBaTh HHQPOpMAIUIO, TPEACTABICHHYIO B BHJIC
TabauI, quarpamMm, rpaduKoB, MPEACTABIATh JaHHBIC B BHUJIE TAOJIUII, THATPaAMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKa3aTeIeh: CpPeHUX
3HA4YCHUH U Mep paccenBaHus (pa3Max, TUCIIEPCUs B CTaHAAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHI YHMCIOBBIX 3HAYECHHUHM M YaCTOTHI COOBITHHM, B TOM YHCIIE
0 pe3yJibTaTaM U3MEpPEHUN U HaOJI0ICHUH.

HaxonuTh BEpOSITHOCTH CIyYallHBIX COOBITHI B ONBITaX, 3Has BEPOSTHOCTH
AJIEMEHTApHBIX COOBITUHA, B TOM UYHCIE€ B OMNBITaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcrnons3oBaTh rpaduueckue MOACIH: JIEPEBO CIYYaHHOTO JKCIIEPHUMEHTA,
IyarpaMmsbl Diliiepa, 4uciaoBas npsimas.

OnepupoBaTh MTOHATUSIMH: MHOXXECTBO, ITOJMHOXKECTBO,  BBINOJHSTH
omeparyd HaJ MHOXXECTBAaMHU: OOBEIUHEHHUE, IIepeceueHue, JOIMOTHEHNUE,
NEPEUUCIIATH FJIEMEHTHI MHOXECTB, IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnons3oBaTh Tpaduyeckoe MpeaCcTaBICHUE MHOXECTB M CBSI3EH MEXIy
HUMM JJ1s1 ONIMCAHUS MPOLIECCOB U SIBICHWH, B TOM YMCJIE TIPU PEUICHUM 3a/1a4 U3
JIPYTUX yU4eOHBIX MPEIMETOB U KYPCOB.

K xoHmy oOyueHuss B 9 kJiacce OOYYAOIIHMICS TOJYYUT CICAYIOIIHE
pEIMETHBIE PE3YIIbTATHI:

N3Bnekatr W mnpeoOpa3oBbIBaTh HWH(OpPMAIMIO, TMPEICTABICHHYIO B
pa3IMYHBIX HMCTOYHUKAX B BHUAEC TaOmuWIl, auarpamm, TrpadukoB, MpeACTaBISATH
JaHHBIE B BHJIE TaOJIUII, TUarpaMM, rpaduKoB.



PemaTte 3amaunm opraHu3oBaHHBIM TIepeOOpPOM BapHUAHTOB, a TaKXKe C
MCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPaBUII U METOJIOB.

Hcnonp3oBaTh oONHcCaTENbHBIE XapaKTEPUCTUKU [JII MAaCCHBOB YHCIOBBIX
JAHHBIX, B TOM YHCIIE CPEHNE 3HAYEHUSI U MEPBI PACCEUBAHUSI.

HaxoauTe 4acTOTHl 3HAYEHUI U YacTOThI COOBITHS, B TOM YHUCIE MOJb3YSICh
pe3ysibTaTaMy NMPOBEAEHHBIX U3MEPEHUN U HAOTIOACHUIA.

HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUN B M3YYEHHBIX OMBITaX, B TOM
Yuclie B OMNbBITaX C PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEpUAX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUSAX UCIbITaHUU bepHyu.

NMers mnpencraBiaeHue o CIy4yalHOM BEIMYMHE W O PaCHpEeSICHUU
BEPOSITHOCTEMN.

HNmerp mnpencraBieHuE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJBIINX YHCEN B
pUPOJIE U OOIIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NMpPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! HpercTanieHie JaHHEX ! 0 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 OmucaTensRas CTaTHCTHKA ? ! ! https://m.edsoo.ru/7f415fdc
. bubmmoreka [JOK
3 Cotysaiinas H3MEH'HBOCTS 6 0 ! https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenerme B Teoputo rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciy4aiiHOTO 5 | | bu6mmoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubmuoreka [JOK
6 O0001menue, cucreMaTn3anus 3SHaHUH 3 0 0 https://m.edsoo.rw/7#4 1 Sfde
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5




8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NpPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! HosTopenne kypea 7 kiacca 4 0 0 https://m.edsoo.ru/7f417fb2
) OnmcarenpHas cTaTicThKa. PaccenBanue 4 0 0 bubmuorexa [JOK
JIAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Mroxectsa > ! 0 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
i 1
4 BeposTHOCTE citydyaliHOTO COOBITHS 6 0 hitps-//m.edsoo.ru/7f41 72
bubmuoreka [JOK
> Brenerne B Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f417fb2
. bubmmoreka [JOK
6 Cryuaitbie cobprris 8 0 0 https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
i 1
7 O0001enne, cucreMaTn3anus 3HaHUH 3 0 https://m.odsoo.rw/7f4 172
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 1




9 KUIIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
! Mostopenne kypca § kracca 4 0 0 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
1
2 DIIEMEHTEI KOMOUHATOPHKH 4 0 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
3 I'eomeTrpuueckas BEpOSITHOCTh 4 0 0 hitps-//m.edsoo.rw/7f41a302
bubmuorexa [JOK
4 Henerranus bepryun 6 0 ! https://m.edsoo.ru/7f41a302
. bubmmoreka [JOK
> Cotyaitas BennHa 6 0 0 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
6 Obobumenne, KOHTPOITH 10 ! 0 https://m.edsoo.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 1 2




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* MaTtematuka. BeposiTHOCTh U cTaTUCTUKA: 7-9-¢ Klacchl: 0a30BBIM YPOBEHbD:
yueOHHUK: B 2 yacTax, 7-9 knaccel/ Beicoukuii U.P., Smenko U.B.; mox pen.
SAmenko U.B., Akunoneproe oo6mectBo «M3natenbctBo «IIpocsemienney

METOANYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

* MaTtematuka. BeposiTHOCTh U cTaTUCTUKA: 7-9-¢ Kilacchl: 0a30BBI YPOBEHbD:
yueOHHUK: B 2 yacTax, 7-9 knaccel/ Beiconkuii 1.P., Smenko U.B.; mox pen.
SAmenko U.B., Axunoneproe oo6mectBo «M3narenbctBo «IIpocsemienuey

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru
https://resh.edu.ru/
https://4ege.ru/gia-matematika/



