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MHNOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1HM(GPOBOM MHUpPE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUUMOCTb, KaK C TOYKH 3PEHUS MPAKTUYECKUX MPUIIOKEHUH, TaK U
UX POJH B 00Opa3oBaHWHU, HEOOXOAMMOM Ka)xJ0My 4eloBeKy. Bospacraer umcio
npodeccuii, mpu oBlIaIeHNN KOTOPBIMU TpeOyeTcs Xopolasi 6a3oBasi MOATOTOBKA B
00J1aCTH BEPOSTHOCTH U CTATUCTHKH, TaKasl MOJArOTOBKA Ba)KHA I MIPOJOJIKEHUS
o0pa3oBaHus U JIJIsl YCTIEIIHON Mpo(heCcCUOHATbHON Kapbhephl.

Kaxapliii 4enoBek MOCTOSHHO MPUHUMAET PEILICHHS] HA OCHOBE UMEIOIIUXCS Y
HETO JaHHBIX. A 1711 000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBUSX HEIOCTATKA
WK U30bITKa HHOPMAIIUU HEOOXOAMMO B TOM YHCIE XOpOIIO cHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBIIIICHHUE.

NMeHHO 1o03TOMYy OCTpO BCTajga HEOOXOAUMOCTb c(OopMUpOBaATH Yy
oOyyaromuxcsi PyHKIUOHAIIbHYIO IPaMOTHOCTh, BKIIIOUAIOIIYIO B €0l B KQUeCTBE
HEOTHEMJIEMON  COCTABJISIIOIIEH  YMEHHME  BOCIPUHUMATh W KPUTHUUYECKU
aHAIM3UPOBaTh MH(OPMAIUIO, MPECTABICHHYIO B Pa3IMUHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTHX peEalbHBIX IIPOIIECCOB U 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHITUIIAMU COOpa, aHaIu3a u
MPEICTAaBICHUS JAHHBIX W3 Pa3NUYHBIX cdep KU3HU OOIIeCTBAa M TOCYyJapcTBa
npuoOiiaeT oO0ydalImMxcs K OOUIECTBEHHBIM UWHTepecaMm. V3ydeHne OCHOB
KOMOMHATOPUKHM pa3BUBAET HABbIKM OpraHU3allMM Iepedopa M mojacuéra 4ducia
BapUaHTOB, B TOM YHUCJIE B MPUKJIAJHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3maét MareMaTrudeckuil GyHAaMeHT aJisi HOPMUPOBAHKS KOMIIETEHITUN B
obnactu UHPOPMATUKU U UGPOBBIX TexHONOorui. [Ipu M3ydeHUH CTAaTUCTUKHU U
BEPOSITHOCTU 00OralaiTcsl Mpe/CTaBleHnus OOyJaroumxcsi O COBPEMEHHOU
KapTUHE MHUpa M METOJaX €ro McCCiel0oBaHus, (popMuUpyeTcs MOHMMaHHUE POJIU
CTAaTUCTUKU KaK UCTOYHUKA COIMAIILHO 3HAYMMON MH(DOPMAITUU U 3aKIIaBIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIVICHHUS.

B cooTBeTcTBHM C JaHHBIMHU IEJISIMHU B CTPYKTYpPE MPOTpaMMbI y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTUKA» OCHOBHOIO OOILIEro 0Opa30BaHUsS BbIACIICHbI
CleNyIolue CoAepKaTeabHO-MeToauueckue nuHun: «llpeacraBinenue AaHHBIX U
omucaTelibHasl CTAaTUCTUKA», «BeposSTHOCTB», «DIEMEHTHl KOMOMHATOPUKH,
«BBenenue B Teopuro rpadoBy.

Conepxxanue nuaun «lIpencrapienre TaHHBIX U ONMUCATEIbHAS CTATUCTHKAY
CIIY>KUT OCHOBOM /J1s1 (POPMUPOBAHUS HABBIKOB Pa0OTHI ¢ MH(OPMALIUEH: OT YTCHUS
¥ MHTEpHIpeTanuu uHPopMaIuu, MPeACTaBICHHON B Ta0IUIaX, Ha TUarpaMmax u
rpadukax, n0 cOopa, MPEACTaBICHUS W aHaju3a JaHHBIX C HCIOJIb30BAHUEM
CTATUCTUYECKUX XAPAKTEPUCTUK CPEIHUX W paccemBaHus. Paboras ¢ naHHBIMU,
oOydJaromniecss y4daTcsi CUHMTBIBAaTh W HWHTEPIPETUPOBATh JIaHHBIC, BBIJIBUTATh,
apryMEHTHPOBAaTh M KPUTHUKOBATH TPOCTEHINE THUIIOTE3bl, PA3MBIIUIATH HAJl



dakTopamMu, BBI3BIBAIOIIMMH W3MEHUMBOCTh, W OIEHWBATh WX BIHSHUE Ha
paccMaTpUBaeMble BEIIMUUHBI U IPOLECCHI.

NHTYyUTHBHOE TNpENCTABICHUE O CIIy4YalHOM H3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEM M TEHICHUUM CTAHOBUTCS MOTHUBUPYIOIIEHM OCHOBOWM A
U3YUCHUSI TEOpPUU BeposITHOCTEH. boibllioe 3HAUY€HHE HMEIOT MPaKTUYECKUe
3a/1aHusl, B YACTHOCTHU OIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJICIISAMHU.

[TonsiTue BEpOSTHOCTH BBOAMUTCS KaK Mepa MpaBAOINoA00us CIy4yaHOTO
coObrtusi. Ilpu wu3ydyeHun ydeOHOro Kypca oOydarouiMecsi 3HAKOMATCS C
MPOCTEUIIIMMU METOIAMU BBIYUCIICHUS BEPOSITHOCTEN B CITyUYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MOXXHBIMHM 3JIEMEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMHU 3aKOHAMHU,
MO3BOJISIONIMMU CTaBUTh M pemiaTh Oojiee CIOXKHBIE 3a7aud. B ydeOHBI Kypc
BXOJST HAuYaJIbHbIE NPEACTABJICHUS O CIy4YalHBIX BEIMYMHAX U MX YHUCIOBBIX
XapaKTEpUCTHUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOUIUXCS C
MHOXECTBAMU M OCHOBHBIMHU OIEpALMSIMU HaJ MHOXKECTBaAMHU, paccMaTPUBAIOTCS
NpUMeEpbl IPUMEHEHUS ISl PEUICHUs 3ajJlad, a TAKXKE€ HCMOJb30BAaHUS B JIPYTHX
MaTEMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 knaccax usywaercs y4eOHBINM Kypc «BeposiTHOCTh M CTaTHUCTHKA», B
KOTOPBIN BXOAAT paznenbl: «IIpencraBiienue JaHHBIX U ONUCATENIbHAS CTATUCTUKAY,
«BeposaTHOCThY», «DIIeMEHTH KOMOMHATOPUKIY, «BBeneHne B Teopuro rpadoBy.

Ha usyuenue yuebHoro kypca «BeposaTHOCTh U cTatucTtukay otBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Heento), B 8 kinacce — 34 gaca (1 yac B Hezielno),
B 9 kiacce — 34 gaca (1 4ac B Hezeno).



COJEPXAHUE OBYUYEHUA
7 KIIACC

[IpeacraBnenre naHHBIX B BUJE TAOJIUILI, JUarpaMm, rpaukoB. 3anojHEHUE
Ta0JIUI, YTEHHE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTONOYATBIX) H
KpPYTroBbIX). UTeHue rpaukoB peajabHbIX mpoieccoB. M3pneuenne nnpopmaiuu u3
JUarpaMM U TaOJIMIL, UCTIONh30BAHNE U UHTEPIPETALUS JAHHBIX.

OnucarenbHasi CTaTHCTHKA: CpelHee apudmeTudeckoe, MeauaHa, pa3Max,
HaumOoJblIeE M HaUMEHbIIEE 3HA4YeHHs HAOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOW U3MEHYMBOCTH.

CrnydaifHbI 3KCIIEpUMEHT (OMBIT) W Cly4aiiHoe coObiTe. BepostHocTh u
yacToTa. Pojib MaloBEPOSITHBIX U MPAKTHYECKH JJOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oO1ecTBe. MoHeTa U UrpajibHast KOCTb B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenbp BepmuHbl. Yucio pédep u cyMmapHas
crenenb BepmnH. [IpencraBnenue o cBszHocTH rpada. Lenn u muxnsl. [lytu B
rpadax. O06xon rpada (dinepoB nyth). [IpencraBienue 06 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ moMonibio rpados.

8 KUIACC

[IpencraBieHue JaHHBIX B BUIE TAOIUL, 1UarpaMM, rpaguKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu  Hax
MHOXEeCTBaMu: 00beIMHEHUE, TTepeceueHue, nonoiHeHrue. CBOWCTBA onepaluii Hajl
MHO>XECTBAMHU:  MEPEMECTUTEIBHOE,  COYETATEIbHOE,  PACHPEIEIUTENBHOE,
BKJItoueHus. Mcmonb3oBaHue Tpaduyeckoro MpeiCcTaBiICHUs] MHOXECTB s
ONMCAaHMS PEAIBHBIX IIPOLIECCOB U SABJICHUM, IIPU PEILICHNUN 3a/1a4.

W3mepenne paccemBaHMs JaHHBIX. JMcrepcus U CTaHAPTHOE OTKIOHEHUE
YHUCIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DOnemMeHTapHble COOBITHS cilydalHOro ombiTa. CiydailHble COOBITHS.
BepositHoct  coObiTuii.  OmbITBI ¢ PaBHOBO3MOXKHBIMHM ~ 3JIEMEHTAPHBIMU
coObiTuAMU. CyuaiiHblil BEIOOp. CBA3b MEXKIY MaJOBEPOATHBIMHU U IPAKTHUECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA AEPEBBEB: €ANHCTBEHHOCTD IIyTH, CYIIIECTBOBAHUE BUCSYEN
BEPILUHBI, CBA3b MEXKY YUCIOM BEpUIMH U yucioM pédep. [IpaBuio yMHOXKEHHUS.
Pemenue 3anay ¢ nomotsio rpagos.

[IpotuBomnonoxusie coObiTHsA. Juarpamma DOinepa. OObenuHeHUE U
nepeceueHne coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXEHUS
BEPOSATHOCTEU. YCIIOBHAasE BepOATHOCTh. IlpaBwiio ymHOxkeHus. HeszaBucumsble
coOwiTuda. IlpencraBienue skcnepuMeHTa B BUAE JepeBa. Perienue 3agady Ha



HaXO0XJICHUE BEPOSTHOCTEW C MOMOIIBIO JEpeBa CIy4allHOTO SKCIEPUMEHTA,
nuarpamm Jitepa.
9 KUIIACC

[IpeacraBnenre HaHHBIX B BUAE TaOmuI, JAuarpamM, TIpaduKoOB,
WHTEpIIpeTalus TaHHbIX. YTeHHe U MOCTpOeHUE TabJIHIl, [uarpaMm, rpaduKoB 1Mo
pEAIbHBIM JJAHHBIM.

[TepectanoBku u (akropran. CodeTaHuss U YUCIO COUYCTAHHUMA. TpPEyrobHHUK
[Tackans. Pemenne 3a1au ¢ UCIonb30BaHUEM KOMOMHATOPHKH.

I'eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpPHI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPY>KHOCTH.

HcnsiTanue. Yenex n Heygada. Cepus uCHbITaHAN 110 nepBoro ycnexa. Cepus
ucneiTannii bepaymm. BepostHOCTH cOOBITHIT B cepun UcTibITaHU# bepHymu.

CnyyaliHasg BeJIMUMHA W PAacHpeiesieHUE BEPOSITHOCTEN. MaremaTuueckoe
oXujganue U - aucnepcus. Ilpumepsl  MaTeMaTHYECKOTO  OXUJAHUSA  Kak
TEOPETHUYECKOTO CPEAHEr0 3HAUYECHUS BEJIMYMHBL. MaTremMaTH4eCKOe OXUJIAHUE U
JUCHEPCUA CIyYaWHOW BEJIMYMHBI «YHCJIO YCIEXOB B CEPUM HCIBITAHHUI
bepnym».

[Tonsitue o 3akoHe GoNbBIIMX uyKcen. M3MepeHne BEpOATHOCTEH € MOMOIIbIO
4acTOT. PoJib ¥ 3HaueHKEe 3aKOHA OOJIBIITUX YHUCEI B IPUPO/IE U 0OIIECTRE.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BeposTHOCTD U CTaTUCTUKA» XapaKTEPU3YHOTCH:

1) naTrpuoTHYeCcKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K NPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaTE€MaTHKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIbI, K HCIIOJb30BAHUIO 3TUX
JTOCTIKEHU B IPYTUX HAyKaxX U MPUKIAAHBIX cdepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAM3alUU €ro
opaB, MPEJICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIbHO-3THYECKUX IPUHIHUIIOB B IESITENBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HAaINpaBICHHOCTH, OCO3HAHMEM BaXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCTIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PEUICHUH, PACCYX IACHUH, YMEHHIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpHEHTaUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAY4YHBIX
IPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak c@epbl dYeloBEYeCKOU
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAUMMOCTH JUISl PA3BUTHUS LWBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MATEMaTUYECKOW KYJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMHU HCCIIENOBATENbCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopMHupoBaHHEe KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpPEcax CBOErO
3I0POBbs, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHM M OTIbIXa, peryisapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa pe(IICKCUH, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA MPUMEHEHUE MATEMATUYECKUX 3HAHUU JJIS1 PELICHHUS 32/1a4 B
00J1aCTH COXPAaHHOCTH OKPY’KAIOIIEH CpeIbl, TUIaHUPOBAHUS IMOCTYIIKOB M OLICHKH
WX BO3MOXXHBIX MOCJICJICTBUH JIJI1 OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTBLHOTO
XapakTepa IKOJOTMYECKUX MPoOJIeM U MyTeH X pelieHus;

8) ajpanranus K M3MEHAKINUMCH YCJIOBHAM COUUAIBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JICHCTBUSM B YCJIOBUSAX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUYECKYIO ACATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIIMpOBaTh UJEH, MIOHITHUS, TUIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEpP, KOPPEKTHUPOBATH
NpUHUMAEeMbIe pelieHUus U JeHcTBUs, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIEICTBUSA, (OPMUPOBATH OIBIT.

METAHNPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jiornyeckue aeicTBUA:

+ BBISBIITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMaTHUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUH MEXAY MOHATUAMH, (HOPMYJIUPOBATH
ONpPENECICHNUS]  TOHSATHUM, YCTAHABIWMBATh  CYUIECTBEHHBIM  IPU3HAK
KJIacCu(UKAIIUA, OCHOBAaHMS i OOOOINEHUS W CpPaBHEHUS, KPUTEPUU
MPOBOJIMMOTO aHAJIN3A;

+ BOCIHpUHMMATh, (GOPMYJIHMpPOBATH H  MPeoOpa3oBBIBaTh  CYXKJICHHUS:
YTBEPJUTENbHBICE W OTpULIATENIbHBIC, E€JUHUYHbIE, YacTHbIE W OOIIue,
YCIIOBHBIE;



+ BBIBJISITh ~ MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeursi B (akTaxX, [aHHBIX, HAONIOACHUSX U YTBEPKACHUSIX,
npeajiaratb KpUTEPUU 1Sl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

+ JenaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKHU, NE€IYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

+ pa3duparh JOKA3aTEeIhCTBA MATEMATUYECKUX YTBEPXKACHUH (IIpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSATEIBLHO HECIO0XHbBIE OKA3aTelbCTBA
MareMaTudeckux (akToB, BBICTpaMBaTh apPryMEHTAllMI0, IPUBOIUTH
MIPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYK]ICHHUS;

+ BbBIOMpaTh croco0 pemieHus y4yeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pEHICHUs, BbIOMpaTh HauOoliee TNOAXONAIIMA C Y4ETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKne 1eiiCTBUSA:

*+ HCIOJB30BaTh BOIMPOCHI KaK HMCCIEAOBATEIbLCKUN WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUE MPOTUBOpEUne, MpodiIemy,
CaMOCTOATENIbHO YCTAaHABJIMBATh MCKOMOE M JlaHHOe, (OpMHPOBATH
TUIO0TE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMI0, MHEHHE;

*+ QPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

+ CaMOCTOATENIbHO (HOPMYJIMPOBaTh OOOOIIEHUSI U BBIBOJIBI MO pe3ysibTaTaM
MPOBEAEHHOIO HAONIOACHUS, HCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IIEHUI;

+ [IPOTHO3UPOBATh BO3MOYKHOE pPa3BUTHE IMIPOILECCa, a TAKKE BBIABUTATh
NPEINOI0XKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

+ BBIBJISITH HENOCTAaTOYHOCTh U M30BITOYHOCTh HH(MOpPMALMM, JAaHHBIX,
HEOOXOAMMBIX JIJISI PEIICHHUS 3a]1a4H;

+ BbBIOMpaATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHPOBATH
uH(OpMaIIHIO Pa3IUYHBIX BUJOB U (HOPM MIPEACTABIICHHUS;

+ BbpIOMpaTh (QopMy MpeACTaBICHUS HHPOPMALUU U WIUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMu, HWHOM TpauKOd H HUX
KOMOMHAIIMSIMU;

+ OIICHMBATh HAAEKHOCTh HMHPOPMALMU IO KPUTEPHUSIM, MPEATIOKEHHBIM
y4uTeNIeM WIH CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

+ BOCHPHHHMATH U (HOPMYIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMU

U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yiIbTaT;

+ B X0ji¢ 00CYX/I€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYK/1aeMOU TEMBI,
npo0JieMbl, peraeMoin 3ajauu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMS], COTIOCTABIIATH CBOU CYKJICHHUSI C CYKICHHUSIMU IPYTUX YUaCTHUKOB
nyanaora, OOHapy>KMBaTh paszlinude U CXOJACTBO TO3UIIMH, B KOPPEKTHOMU
dbopme hopmMyIMpOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

+ TIPEACTaBIATH PE3yJIbTaThl PEUICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIICA0BaHNUA,
MPOEKTA, CAMOCTOSATEIHLHO BBIOMPATh (hOpPMAT BBICTYIUICHHS C YUETOM 33729
IIPE3eHTAIMU U 0OCOOEHHOCTEH ayIUuTOpUU;

+ [IOHMMATh U MCIIOJH30BaTh MPEUMYIIECTBA KOMAHJHOW U UHIUBHUIYaJTIbHON
pabOTHI IPH PEIICHUH YYSOHBIX MAaTEMAaTHICCKUX 3a]1a4;

+ [PUHUMATH 1E€Jb COBMECTHOMN NEATENbHOCTH, MIAHUPOBATh OPTraHU3aLINI0
COBMECTHOW paboOThl, pacmpenensTh BHUIBI pabOT, JOTOBApUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHUS HECKOJBKUX
JIIOJIEH;

*+ y4yacTBOBAaTb B TIPYNNOBBIX (¢opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBHITIOIHATH CBOIO YacTh PAOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJ€HAMU KOMAaH/IbI,
OIICHHWBATh KA4eCTBO CBOET0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHbIE 1eiicTBUSA

Camoopranusanus:

+  CaMOCTOATEJIBHO COCTaBJATH IUIAH, aJTOPUTM PEIICHMS 3anadd (Wiad €ro
4acTh), BBIOMpaTh CHOCOO pEIICHUS C YYETOM HMMEIOIIUXCS PECypCcOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUaHThI pELIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

+ BIJIaJETh CIOCOOAMM CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3yJibraTa
peleHns MaTeEMaTUIECKOM 3a1auu;

+ IIPEABUIIETHh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaliJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OIICHUBAaTh COOTBETCTBHE pe3yJibTaTa JAESITEIbHOCTU MOCTABICHHOW LU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTIOCTMOXKCHHUS WIM HEIOCTHKEHUS e,
HaXOJIUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydeHuss B 7 kJacce OOyYaroIIMICS TMOJYyYHUT CIEAYIOIINE
IPEAMETHBIE PE3YJIBTATHI:

Uutath wuH(OpMaIMIO, TPEICTABICHHYIO B TaOnuIax, Ha Jauarpammax,
NPEACTaBIATh JaHHBICE B BHUJE TaONHI], CTPOUTH JTUATPaMMbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYroBbI€) IO MacCHBaM 3HAUYCHUH.

OmnucelBaTh W UHTEPOPETUPOBATH  PEAIBHBIE  YHCIOBBIE  JAaHHBIE,
npeACTaBlICHHbIC B TA0NUIIAX, HA JUarpaMMmax, rpadukax.

Hcnonb3oBaTh M1 ONMCAaHUS AAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKH:
cpenHee apupMeTHYECKOe, MeJIHhaHa, HauOoJblllee W HAaWMEHbIEe 3HAYCHUS,
pa3max.

HNmeTe mnpencraBneHue O CiIydyalHOM HW3MEHYMBOCTHM Ha IPUMEPAX IEH,
bu3HUecKNX BETWYWH, aHTPOTIOMETPUYECKUX JaHHBIX, UMETh MPEJCTABICHHUE O
CTaTUCTUYECKOU YCTOMYHUBOCTH.

K xoniy oOyuenuss B 8 kJjacce 0Oydyarolmuics TMOMYYUT ClEAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

W3Bnekatb u mpeoOpa3oBbIBaTh HWH(OPMALINIO, MPEACTABICHHYIO B BHUJC
Tabyuil, quarpamMm, rpadyKoB, MPEJACTaBIATh JaHHBIC B BUJEC TAOJHUII, JUATPaAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C ITOMOIIBIO CTATUCTHUYECKUX IOKA3aTENel: CPEeIHUX
3HAYEHUN U MEp paccenBaHus (pa3max, JUCIEPCHS U CTAHIapPTHOE OTKIOHEHUE).

HaxonuTth 9acTOTHI YNCTIOBBIX 3HAYEHUHN M YACTOTHI COOBITHI, B TOM YHCJIE 110
pe3yJbTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonutb BEepOSITHOCTU Clly4ailHBIX COOBITHI B OIBITaxX, 3Has BEPOSITHOCTU
AJIEeMEHTapHbIX COOBITHIA, B TOM YHCII€ B ONBITAX C PABHOBO3MOKHBIMU
AJIEMEHTaPHBIMU COOBITUSMH.

Hcnonp3oBath rpaduueckue MOIENU: JEPEBO CIYyYalHOTO 3KCIEPHUMEHTa,
qyarpamMMebl Dilliepa, YucioBas mpsmasi.

OnepupoBaTh MOHATUSIMU: MHOXKECTBO, ITOAMHOKECTBO,  BBINOJHSTH
omepaldd HaJl MHOXECTBaMHU: OOBEIMHEHUE, MEPECEUYCHHE, OMOJHEHUE,
MIEPEUUCIISITh 3JIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOYKECTB.

Hcnonb3oBatk rpaduyeckoe MpeACcTaBICHHE MHOXKECTB U CBSI3eH MEXKTy HUMU
JUISl ONIMCAHMS MIPOLIECCOB U SIBJICHUI, B TOM YKCJIE IIPU PELICHUU 3a7a4 U3 APYyTruxX
y4eOHBIX MPEAMETOB U KYpPCOB.

K kxoHiy oOydeHuss B 9 kJiacce oOOydYarolIMiiCs TOTYYHUT CIEAYIOIINE
pEeAMETHBIE PE3YIbTATHI:

N3Bnekats u mpeoOpa3oBbIBaTh HHMOOPMAIUIO, IPECTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BUJE TaOIMI, [Uarpamm, rpadmkoB, MPEACTABIATh JaAHHBIC B BHUJIE
Ta0JIHILI, JTUarpaMm, rpauKoB.



Pemarp 3agaunm opraHu3oBaHHBIM MEpPeOOpPOM BapHAHTOB, a TaKXKeE C
UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp30BaTh ONHCATENBHBIE XAPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUs U MEPBI PACCEUBAHU.

HaxoauThs 4acToThl 3HaY€HUI M 4acTOTHl COOBITHSI, B TOM YHUCIIE TMOJb3YSICh
pe3yibTaTaMu IPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHU.

Haxonutb BEpOSITHOCTU Cily4alHBIX COOBITHI B M3Y4YEHHBIX OIbITaxX, B TOM
YHUCJIE B OMNbITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMH, B CEPHSIX
VICTIBITAHUM JT0 IEPBOTO YCIIEXa, B CEPUAX UCNBITAHUM bepHyIuIn.

Nmers mnpexacraBiieHMEe O CIy4alHOW BEJIMYMHE M O PACHPENACIICHUU
BEPOSTHOCTEM.

WMeTrp mnpencTaBieHWe O 3aKOHE OOJBIIMX YHUCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYHMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B
IpUPOE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeM nuppoBbie
Ne i/ P KonTtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bubnuoreka [JOK
1 II 1 2
DE/ICTABIICHHC JAHHbIX / https://m.edsoo.ru/7f415fdc
Bbubnuoreka [JOK
2 1
OmucaTenLHas CTaTHCTHKA 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
1
3 CatyaliHas H3MEHIHBOCTS 6 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 B 4
BE/ICHUE B TCOPHIO rpaGos https://m.edsoo.ru/7f415fdc
5 BeposATHOCTE M 9acToTa CIy4aiiHOTrO 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
6 0606 5 2
ODIHICHHC, CHCTCMATHIAIHA SHAHMH https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 34 3 5
I[TPOT'PAMME



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KJIACC

KoJuunyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudposbie
Ne ni/nn P Konrtpouabnsie | IIpakTnueckue (ubp )
NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexka [{OK
1 I1 4 1
OBTOpEHHE Kypca 7 Kkiacca https://m.edsoo.ru/7f417{b2
) OnucarenbHas cTaTucTuka. PaccenBanue 4 bubnuorexa [JOK
JaHHBIX https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
3 M 4
HowecTRa https://m.edsoo.ru/7f417{b2
bu6mmoreka [IOK
4 B i 1
€POSTHOCTD CITYYaHOTO COOBITHS 6 hitps://m.edsoo.rw/7f417fb2
bu6mmoreka [JOK
5 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
6 C i 0 8
FIYHAHHBIC CODBITHA https://m.edsoo.ru/7f417fb2
bubmmorexa [JOK
i 4 1
7 O000611IeH1E, CHCTEMATU3AlIUS 3HAHUI hitps://m.cdsoo.rw/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34 ) |

[NPOTPAMME



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB U TeM uudposBbie
Ne ni/nn P Kontpouabnsie | IIpakTnueckue (ubp )
NMPoOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1
! Tosropenne kypea 8 kracca 4 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
2 4 1
DIeMEHTBI KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eoMmeTpuueckast BEpOSITHOCTD 4 bubmorexa [IOK
B p https://m.edsoo.ru/7f41a302
bu6mmorexa [JOK
4 Hernbrranus bepHysim 6 ! https://m.edsoo.ru/741a302
. bu6mmoreka [JOK
> Coryuaiinas BenuamHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obobmenue, KOHTPOIE 10 ! https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 14 ) )
[TPOI'PAMME



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Maremaruka. BeposTHOCTb 1 cTaTUCTUKA: 7-9-€ Kilacchl: 0a30BBIi YPOBEHB:
y4eOHUK: B 2 yacTsx, 7-9 knaccel/ Beiconkuit U.P., Smenko N.B.; nox pe.

Amenko U.B., Akunonepnoe o61iectBo «M3narenbctBo «IIpocBemieHue)

METOAUYECKHUE MATEPUAJIBI JJIAA YUUTEJIA

Marematuka. BeposiTHOCTh U cTaTUCTHKA: 7—9-€ Kilacchl: 0a30BbIi YPOBEHbD:
METOJUYECKOE MOCOOUE K MPEIMETHOM TIMHUM YYEOHUKOB IO BEPOSITHOCTH U
craructuke U. P. Boicoukoro, 1. B. AAmenko nox pexa. M. B. Smenko. — 2-¢

u3a., crep. — Mocksa: [Ipocsenienune, 2023. — 38 c.

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
MHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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