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HOSICHUTEJIBHASI 3AIICKA 0300

B coBpemeHHOM 1U(POBOM MUPE BEPOSTHOCTb M CTATUCTHKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAUMMOCTh, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUITIOKEHUH, TaK U
UX pOJIU B 00pa3oBaHMM, HEOOXOJUMOM KaXAOMy 4esloBeKy. Bospacraer umciio
npodeccuii, mpu OBIAJICHUH KOTOPLIMU TpeOyeTcs Xopoiiiasi 6a30Basi MOJrOTOBKA B
00J1acTh BEPOSITHOCTU M CTATUCTUKH, TaKasi MOJATOTOBKA BaXKHA JIJISl TIPOOJKEHUS
o0pa3oBaHus U ISl YCIEIHON NpodecCroHaIbHONU Kapbephl.

Kaxplii 4enoBek MOCTOSTHHO MPUHUMAET PEUICHUS] HA OCHOBE UMEIOIINXCS Y
HEro JJaHHBIX. A JJis 00OCHOBAaHHOI'O MPUHATHS PELICHUS B YCIOBUSX HEIOCTAaTKa
Wiy u30bITKa WHGOPMAIIMKU HEOOXOIUMO B TOM YHCJIE XOPOIIO C(OpMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIICHHUE.

NMenHo mO3TOMY OCTpO BCTajlla HEOOXOAUMOCTh CPOPMHUPOBATH Y
oOyyaromuxcsa QyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0sl B KaueCTBE
HEOTHEMJIEMOM  COCTaBIAIONIEH yMEHHE BOCIHPUHUMAThL U KPUTUYECKHU
aHaJIU3UPOBATh MH(POPMAIINIO, TPEICTABICHHYIO B PA3JIMUHBIX (DOpMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHUX peaJbHBIX MPOLIECCOB M 3aBUCUMOCTEH,
[IPOU3BOAUTD POCTENIINE BEPOSITHOCTHBIE PACUETHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MpPHUHIMIIAMU cOOpa, aHaIu3a U
MPEACTABICHUS TaHHBIX U3 Pa3IMYHbIX cdep KU3HU oOllecTBa M TOCyAapcTBa
npuoOiaer oOydyarolmuxcs K OOIIeCTBEHHbIM uHHTepecaM. l3ydeHue OCHOB
KOMOMHATOPUKHN pa3BUBAET HABbIKM OpraHU3alMM Iepedopa M Mojacuéra yucia
BapUaHTOB, B TOM YHUCJE B MPUKIAIHBIX 337a4ax. 3HAKOMCTBO C OCHOBAMH TEOPUHU
rpadoB co3aéT MaTeMaTuueckui GyHaaMeHT A1t GOPMUPOBAHUS KOMIIETCHIIUHN B
obnactu nHPoOpMaTHKU U IUGPOBBIX TexHOJorui. [Ipm M3yueHUn CTAaTUCTUKU U
BEPOSITHOCTH 00OralarTcsl MPEICTaBICHUs OOYyYaroUIMXxcsi O COBPEMEHHOMU
KapTUHE MHUpa M METOJlax €ro HMCCJIeN0BaHMs, (OpPMUPYETCS MOHUMAHUE POJIU
CTATUCTUKHU KaK UCTOUYHHMKA COLMAIPHO 3HAUMMOU UH(POPMAIIUU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIICHHUS.

B cooTBeTCTBMY C TaHHBIMU LEISIMU B CTPYKTYpE MIPOTrpaMMbl Y4EOHOTO Kypca
«BeposiTHOCTh M CTaTUCTHMKAa» OCHOBHOTO 0OIIero oOpa3oBaHUs BbIJICICHBI
CIIEIyIOIINE COJepkKaTelbHO-MeToAnueckue nuHuu: «lIpencraBieHne NaHHBIX U
onucaTelbHas CTaTUCTUKa», «BeposaTHOCThY, «DIeMEeHThl KOMOMHATOPHUKN,
«BBenenue B Teoputo rpadoBy.

Conepxanue nuaun «lIpencraBieHue TaHHBIX U OMUCATENIbHAS] CTATUCTUKAY
CIIY’KUT OCHOBOU I (POPMUPOBAHUSI HABBIKOB Pa0OTHI ¢ MH(OPMALIUEH: OT YTCHUS
U UHTEpIpeTanuu uHGOopMaluu, Npe/ICTaBICHHON B Ta0auIaX, Ha JUarpaMMax U
rpadukax, 10 cOopa, NPEICTaBICHUS W aHajdu3a JAaHHBIX C HCIOJIb30BAaHUEM
CTATUCTUUYECKUX XApaKTEPUCTUK CPEHUX M pacceumBaHus. Paboras ¢ JaHHBIMU,
oOyyJaroluecsi ydarcsi CUMTBIBATh M WHTEPIPETUPOBATH JaHHBIC, BBIJIBUTATH,



apryMEHTUPOBATh M KPUTUKOBATh MPOCTEUIINE THUMOTE3bl, PA3MBIILUIATh HAJ
(akTOpamMu, BBI3BIBAIOIIUMHU W3MEHUYMBOCTh, W OLICHMBaTh WX BIUSHUE Ha
paccMaTpruBaeMbl€ BEJIUYMHBI U IPOLIECCHI.

MHTYUTUBHOE NPENCTABICHUE O CIy4alHOU M3MEHYMBOCTH, UCCIIELOBAHUE
3aKOHOMEPHOCTEM M TEHACHUMW CTAaHOBUTCSI MOTUBUPYIOLIEH OCHOBOM IJIf
W3y4YEeHUsT TEOPUHU BEPOSTHOCTEW. bosiblioe 3HAYEHWE WMEIOT MPAKTUYECKUE
3aJJaHUs], B YACTHOCTH OMBITHI C KJIACCUYECKUMH BEPOSTHOCTHBIMUA MOJIEIISIMH.

[lonsiTue BEpPOSTHOCTU BBOAMUTCS KaK Mepa MPaBAONOfoOHs CIy4ailHOTO
coobiTus. Ilpu wu3yueHun ydyeOHOro Kypca oOydarouuecss 3HAKOMSTCA C
MPOCTEUIINMU METOJAMU BBIYUCIICHUS BEPOSATHOCTEN B CITyYalHBIX SKCIIEPUMEHTAX
C PaBHOBO3MO>XXHBIMHU 3JIEMEHTAPHBIMM HCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHU,
MO3BOJIIONIMMU CTaBUTh M pelllaTh Oojiee CIOXKHbIE 3anaud. B ydeOHbI Kypc
BXOJAT HA4yaJIbHbIE MPEACTABICHUS O CIyYaWHbIX BEIMYMHAX U HX UYHCIOBBIX
XapaKTePUCTUKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOKECTBAMHU M OCHOBHBIMH OIE€pALMSIMH HAJl MHOYKECTBAMH, PACCMATPUBAIOTCSA
MPUMEPHl TPUMEHEHHUS [JIs1 PELICHUS 3a7a4, a TAKXKE HUCIOJIb30BAaHUS B JIPYTUX
MaTeMaTU4YeCKUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 knaccax uzywaercs y4eOHBIM Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpPBIN BXOAAT pa3aenbl: «[IpeacraBiieHne JaHHBIX U ONUCATENIbHASA CTATUCTUKAY,
«BeposTHOCTEY, «DNeMeHThl KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadony.

Ha usyuenne yueO6HOro Kypca «BeposiTHOCTh U cTaTucTUKa» oTBoauTCa 102
yaca: B 7 knacce — 34 gaca (1 gac B Heaeno), B 8 kiacce — 34 yaca (1 yac B Hezeno),
B 9 knacce — 34 yaca (1 gyac B Hezenio).



COIEPXAHUE OBYUEHUA
7 KIIACC

[IpencraBnenue naHHBIX B BUJE TaONuIl, quarpamm, rpadukoB. 3amoHEHHE
Ta0Jaul, YTEHHE U TMOCTPOEHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpyroBbix). UTeHue rpadukoB peanbHbIX IpoiieccoB. M3Bneduenue nndopmanuu u3
qyarpamMM U TaOJull, UCIIOIb30BaHUE U UHTEPIPETAIUs IAaHHBIX.

OnucarenbHasi CTaTUCTUKA: CpeaHee apupMeTHueckoe, MeauaHa, pa3Max,
HauOoJblllee M HAaWMEHbIIIEE 3HAYCHUs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsi
CIIy4ailHON U3MEHYUBOCTH.

Cny4ailHblil 3KCIIEpUMEHT (OMBIT) M cllydaiiHoe coObiTue. BeposTHOCTH U
yacToTa. Poib MaJIOBEpOATHBIX U MPAKTHUUECKU JTOCTOBEPHBIX COOBITHI B IPUPO/IE
1 B oOniecTtBe. MoHeTa 1 UrpajgbHas KOCTh B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepuuna, pebpo. Crenens BepuiuHbl. Yucino pédep u cymmapHas
creneHb BepiiuH. [IpeacraBnenue o cBsizHocTH Tpada. Llenu u mukiel. [lytu B
rpadax. O6xon rpada (diiepoB myth). llpencraBieHue o0 OpPUEHTUPOBAHHOM
rpade. Pemenne 3a1a4d ¢ noMouIp0 rpados.

8 KJIACC

[IpencraBieHne JaHHBIX B BUJIE€ TaOIMI, 1HUarpamMmm, rpaduKoB.

MHOX€ECTBO, JJEMEHT MHOXKECTBA, IOAMHOXKeCTBO. Onepaunu Hax
MHO>KECTBaMU: 00bEAMHEHHE, IIEpeceUeHre, JonoaHeHre. CBoiicTBa onepanuil Haj
MHOXECTBAMH:  IIEPEMECTHUTENIBHOE,  COYETATEIBHOE,  PACHPENEINUTEIBHOE,
BKJIIOUEeHHs. Vcmonb30BaHHE TpaUUecKOro MpeACTaBICHUS MHOXECTB IS
ONMCaHUs peaJbHbIX MPOLECCOB U SIBJICHUN, IPA PELICHUN 3a1a4.

N3mepenune paccenBaHus AaHHBIX. J(Hcnepcus M CTaHIAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpaMma paccerBaHHsl.

OnemeHTapHble COOBITHS  ciy4ailHoro ombiTa. CiydaiiHble  COOBITHS.
BepositHoct  coObITHIl. OnBITBI ¢ PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
coObITusiMu. Ciyuaiinblil BIOOp. CBsI3b MEXKIy MajJOBEPOATHBIMU U MPAKTHUECKHU
JOCTOBEPHBIMH COOBITUSIMHU B TIPUPOJIE, OOILIECTBE U HAYKE.

HepeBo. CBOMCTBA N1EPEBBEB: EAUHCTBEHHOCTS ITYTH, CYLIECTBOBAHUE BUCAUYEH
BEPIIMHBI, CBA3b MEXKY YUCIOM BEPIIMH U 4YuciIoM pédep. [IpaBmiio yMHOXKEHUS.
Pemenue 3ama4u ¢ momoribio rpados.

[IpotuBononoxkubie cooObiTus. Juarpamma Oinepa. OObeauHeHUE U
nepeceyeHne  coObiThil. HecoBmecTHpie  coObiTusi. Dopmyna  CIOKEHUSA
BEPOSITHOCTEU. YCIIOBHAs BEPOATHOCTh. [IpaBuio ymHOxeHus. HesaBucumble
coObrTus. llpencraBneHue skcriepuMeHTa B BHJE JepeBa. Pemienuwe 3agad Ha



HaXOXJICHHE BEPOSITHOCTEH C TMOMOUIBIO JEpeBa CIyYalHOrO0 HKCHEPUMEHTA,
auarpamm Jitepa.
9 KJIACC

[IpencraBnenne AaHHBIX B BHAE  TaOnuI, JAuarpamm, rpaguUKoOB,
WHTEpIpeTalus JaHHbIX. YTeHHe U mocTpoeHue Tabiuil, JuarpaMm, rpadukoB 1Mo
peaJIbHbIM JAHHBIM.

[lepectanoBku u akropuan. CoyetaHus U 4UCIO coueTaHui. TpeyroibHUK
[Tackans. Pemenue 3aa4 ¢ UCMOJIb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckas BeposTHOCTh. CiyuyaliHbld BbIOOP TOYKH M3 (UTYpPHI Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 YT OKPYKHOCTH.

UcneiTanue. Ycnex u Heynaua. Cepusi HCNIBITAHUM 10 NEpBOro ycrnexa. Cepus
ucnbiTanuit bepnynnu. BeposatHocT coObITUH B cepun UCTIBITAaHUN bepHysuin.

CiyuaiiHasi BeJIMYMHA W PAcCIpelesICHUE BEpOSATHOCTEN. MaremaTtndeckoe
oXuaaHue u gaucnepcus. IIpuMepbl MaTEMaTHYECKOrO  OXHUAAHUS — Kak
TEOPETUUYECKOTO CPENHEr0 3HAYCHUS BEIMYHUHBI. MareMaTuyeckoe OXUIAHUE U
OUACTIEPCUS  CIIyYalHOM BEJIMYMHBI «UYHUCIO YCIEXOB B CEpPUM HUCHBITAHUU
bepnymmy.

[TonsTue o 3akoHe OONBIIMX YHucelNl. M3MepeHne BEpPOsITHOCTEH ¢ MOMOIIBIO
yacToT. Ponb 1 3HaueHne 3aKoHa OOJIBIIMX YKCEIT B MPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHS MPOrpaMMbl  y4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» XapaAKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBIICHUEM HHTEpPECa K MOPOLUIOMY UM HACTOSIIEMY POCCHUUCKOU
MaTE€MaTUKHA, I1IEHHOCTHBIM  OTHOIIEHWEM K  JOCTH)KECHHUSIM  POCCHUUCKHX
MAaT€MATUKOB U POCCHUMCKOM MAaTEMATHUYECKOW IIKOJbI, K MCHOJIb30BAHUIO ATHUX
JTOCTH>KEHUM B IPYTUX HAyKaX U NMPUKIAJAHBIX chepax;

2) rpaskIaHCKOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO O0SI3aHHOCTEW TpakJIaHWHA M pean3aIluid ero
1paB, TMPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOIEAYp I'PakJaHCKOTO oOliecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTHIO K O0CY X ACHUIO 3TUYECKUX MPOOJIeM, CBI3aHHBIX
C MPAKTUYECKUM TMPUMEHCHUEM JOCTHKEHUM HAyKH, OCO3HAHUEM BAXXHOCTHU
MOPaJbHO-3TUYECKUX MPUHIUINOB B IEITEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYaCTHE B PEIIEHWH NOPAKTHYECKUX 3a]ad
MaTEMaTUYE€CKOM HAIMpPaBJIC€HHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYE€CKOTO
o0pa3oBaHUs HAa MPOTSHKEHUM BCEU >KU3HU JUIsl yCHEIIHOW mnpodeccuoHanbHON
NEATeNIbHOCTH U Pa3BUTHEM HEOOXOJAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4E€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCThIO K  AMOIMOHAIBHOMY UM  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/lay, PELICHUW, PACCYXKIEHUW, YMEHHUIO BHUJIETH
MAaTEMAaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NTO3HAHMSA:

OpPHEHTAllME B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpeICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKA, MPHUPOJIBI U
oOllecTBa, MOHMMAaHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeloBeYeCKOU
NEATENBbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JUJISI Pa3BUTHUS LUBUJIW3ALINM,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKU M MATEMAaTHYECKOW KYJIbTYPOM KaK CPEICTBOM
MO3HAHUSI MHpPA, OBIAJCHHEM MPOCTEUIIMMHU HABBIKAMHU HCCIIEI0BATEIbCKOU
JEeSTEIbHOCTH;

6) ¢usumueckoe Bocnutranue, GpopmMupoBaHHEe KYJIbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIArONOJYYHsA:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTUYeCKHWE 3HAHUS B MHTEpPecax CBOETrO
3I0POBBS, BEIEHUS  3J0POBOTO  0o0pa3a  KWU3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATHA M OTIbIXa, peryisipHas ¢dusnyeckas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA pe(hIEKCUU, IPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOIo K€ Mpasa APYroro 4eJI0BeKa;

7) 3KoJI0rn4ecKoe BOCIIUTAHHE:

OpUEHTAIMEN HA TPUMEHEHHE MaTEMAaTUUECKUX 3HAHUM JIJIs pelieHus 3a1a4 B
00JIacTU COXPAaHHOCTH OKPYXKAIOIIEH Ccpelibl, IIIaHUPOBAHUS MTOCTYIKOB U OLEHKHU
UX BO3MOXHBIX MOCIIEJICTBUH IS OKPYXKAIOIIEH cpejibl, OCO3HAHUEM TJI00aTbHOTO
XapaKTepa AKOJOTUUECKUX POOJIEM U MyTeH UX PEelICHUs;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHUAM COLUMAJIBLHOM M NMPHUPOAHOM
cpelbl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YpOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JEATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCS Yy NPYrux JIOJIed, mpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
dbopmynupoBaTh UEH, MOHITHS, TUIIOTE3bl 00 OOBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JE(PUIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUNH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELICHUs] U JeUCTBUS, (GOPMYIUPOBATH U OIEHUBATH PUCKU U
MOCJIEICTBUSA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHLIC yqeﬁnme I[CﬁCTBPISI

Bba3oBble jjoruveckme eiicTeus:

e BBUIBIAITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXIy MOHATUSAMHU, (POPMYIUPOBATH
ONpeJeNeHus]  NOHATHHM, YCTaHaBIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KJlaccu(uKanuy, OCHOBaHUSA Mg OOOOIIEHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAIIN3a;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  NIPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHbIE W OTpPULATEIbHbIC, €AMHUYHBIE, YacTHblE W OOUIME,
YCIIOBHBIE;

e BBUBIAAITH  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U  H
npotuBopeursi B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHUS 3aKOHOMEPHOCTENW U MPOTHBOPEUUIA;



JienaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JI€IYKTUBHBIX U
WHYKTUBHBIX YMO3AKJIIOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Oupath JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPXKIACHUU (TIpsIMbIE U OT
MPOTUBHOT'0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KA3aTelIbCTBA
MareMaTH4eckuX (akToB, BBICTpaUBaTh AapryMEHTAIUIO, MPUBOJUTH
MpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CHOCO0 pelieHus: ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbHIOMpATh HauOoIee NOAXOASIMNU C Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKNE I[eﬁCTBHﬁI

WCIIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEIBCKUN WHCTPYMEHT MO3HAHMUS,
dbopmynupoBaTh BOMNPOCH, (DUKCUPYIOUIUE MPOTUBOpPEUYHE, MpodeMy,
CaMOCTOSITEJIbHO yCTaHaBIMBaTh MCKOMOE U JaHHOe, (GOpMUPOBaTh
TUINIOTE3Y, aprYMEHTHUPOBATH CBOIO MO3UIMI0, MHEHHUE;

MPOBOJUTh MO CaMOCTOATENILHO COCTaBICHHOMY IUIAHY HECJIOXHBIN
AKCHEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXY COOOI;
CaMOCTOSITETLHO (OPMYJIUPOBATH 00OOIIEHHUS M BBIBOJBI MO pe3yJbTaTam
MPOBEAEHHOTO HAOIIOJCHUSI, HCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHUI;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE Mpoliecca, a TaKXKe BbIIBUTATh
MPEIOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(POPMAIMU, JTAHHBIX,
HEOOXOMMBIX JIJIS PEILICHUS 3a/1auu;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATHU3UPOBaTh U HMHTEPIPETUPOBATH
MH(pOpMALINIO Pa3IMYHBIX BUJOB U (POPM MpeCTaBICHHUS;

BbIOMpaTh ¢GopMy MpeacTaBieHuss HHPOPMALMU U  WUIIOCTPUPOBATH
peliaeMble 3ajlaud  CXeMaMM, JuarpaMMaMH, HWHOW Tpadukod u uX
KOMOWHAIIMSIMU,

OLICHUBATh HANEKHOCTh HMHPOPMAIMU IO KPUTEPHUSIM, MPEAJIOKEHHBIM
yauTesneM wik chopMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC yqeﬁﬂme )]CﬁCTBHﬂ:

BOCIPHUHUMATh U (POPMYIUPOBATH CYKJIEHHSI B COOTBETCTBHH C YCIOBHUSIMU
U LEJISAMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOUKY 3PEHUs
B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEeLIEHUs
3aJ1a4yd, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3yJbTaT;

B XOZie 00CYKJI€HUS 3aJaBaTh BOIIPOCHI I10 CYIIECTBY OOCYKIAEMOU TEMBI,
po0JeMBbl, peraeMoi 3aJauu, BbICKa3bIBaTh UJECH, HALICJICHHbIE HA MOUCK
pELIeHMs], COIIOCTABIISATh CBOM CYKJIEHHUS C CYKIECHUSIMHU APYTHX YYACTHUKOB



nuanora, OOHapy»XuBaTh pa3liMyue W CXOJICTBO TO3UILUMA, B KOPPEKTHOU
dbopme hopMyIHpOBATH pa3HOTIIACHS, CBOM BO3PAKECHHUS;

e TMPENCTABISATH PE3YIbTATHI PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIeIOBaHMUSI,
MPOEKTa, CAMOCTOSATENIbHO BHIOUPATh (POpMAT BBICTYIUICHHS C YUETOM 3a7a4
MPE3CHTAIIMU U OCOOCHHOCTEH ay/IuTOPUH;

e TMOHHMMATh U UCTIOJb30BATh MPEUMYIIECTBA KOMaHAHON U MHIUBUAYaTbHOU
paboOTHI MPU pEICHUU YUeOHBIX MaTeMaTHYECKUX 3a/aY;

e TMPUHUMATH 1I€JIb COBMECTHOU NIE€SITEIHHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOM paboOThl, pacnpenensitb BHAbl pabOT, JAOroBapuBaThCH,
o0cyXaaTh MPOILECC U pe3yabTaT padoThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIOACH;

e y4yacTBOBaTh B TpynmoBbix ¢opmax padoTel (00CyxkJaeHus, OOMeH
MHEHUSIMU, MO3TOBBIE IITYPMbI U JAPYTHE), BBHIIOIHATH CBOIO YacTh PabOThI
U KOOPJWHUPOBATH CBOU JICHUCTBUA C JPYTMMHU 4YJI€HAMHU KOMAaH/IbI,
OLICHMBAaTh Kaue€CTBO CBOEro0 BKJIaJla B OONIUMN MPOAYKT MO KPUTEPUSIM,
c(hopMyJIHPOBAHHBIM YUYaCTHUKAMH B3aUMOCHCTBUSI.

PerHﬂTHBHLIe YHUBEPCAJIBbHLIC yqeﬁﬂme I[eﬁCTBHSI

Camoopranuzanus:

e CaMOCTOSITEILHO COCTaBIIATH IUIAH, JITOPUTM peIICHHs 3ajadyu (WU €ro
4acTh), BBIOMPATh CIOCOO pEIICHUS ¢ YYETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHUPOBATH
BApUAHTHI PEUICHUN ¢ Y4ETOM HOBOM MH(MOpMAIIHH.

CaMOKOHTPOJIb, IMOLUMOHAJIbHbI HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMONPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3yibraTa
pelieHrs MaTeMaTUYeCcKou 3a1auu;

e TMPEIBUAECTH TPYIHOCTU, KOTOPHIE MOT'YT BO3HUKHYTh MIPU PEIICHUU 3a7auH,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATb COOTBETCTBUE PE3YIbTaTa AEATEIBHOCTH MOCTABICHHOMN 1EIN U
YCJIOBUSIM, OOBSACHITh MPUUYUHBI JOCTHXKEHUS WM HEIOCTHXKECHHS 1ETH,
HaXOJIUTh OLIKUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 7 kJjacce OOydYarolMiiCs TMONYYUT CIEAYIOIIHE
MpEAMETHBIE PE3YJIbTATHI:

Yutate wuHbOpMaALUIO, NPEACTABICHHYIO B TaliuIaX, Ha JIuUarpaMmax,
MpEACTaBIsATh JaHHbIE B BHJE TaOJuUl, CTPOUTh JUarpaMmbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MAaCCMBAM 3HAYCHHI.



OnuceiBaTb W UHTEPNPETUPOBATH  PEAJbHBIC  YHCIOBBIE  JAHHBIE,
MpeACTaBICHHbIE B Ta0IUIIAaX, HA [UarpaMMmax, rpadukax.

Hcnonp3oBaTh i1 ONMCAaHUS JAHHBIX CTAaTUCTUYECKUE XapPAKTEPUCTUKH:
cpeaHee apudMeTHUECKOEe, MeAuaHa, HauOoJiblllee U HaWMEHbIIee 3HA4YeHUS,
pa3Mmax.

Nmers npencrasiieHue O CIy4alhHOM W3MEHYMBOCTH Ha NPUMEpax IEH,
(U3MYECKUX BEIIMYUH, AHTPONOMETPUUYECKUX JIAHHBIX, UMETh MPEICTABICHHUE O
CTaTUCTUYECKON yCTONYUBOCTH.

K xoHiy oOyueHus B 8 kiacce oOydaromMiiCsi MOJYYHUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIHLTATHI:

N3Bnekars ¥ mpeoOpa3oBbIBaTh HWH(POpMAIUIO, TPEACTABICHHYIO B BHJE
Tabauu, quarpamm, rpadukoB, MPEACTaBIATh JaHHBIE B BHUJIE TaOJIUII, AHATPaAMM,
rpauKoB.

OnuceiBaTh JAaHHBIE C MOMOIIBI) CTATUCTUYECKUX IIOKA3aTEIEH: CPEIHUX
3HA4YEeHUI U Mep paccenBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHUIN U YaCTOTHI COOBITUH, B TOM YKCIIE IO
pe3yiabTaTaM U3MEPEeHHU 1 HAOIIOCHU.

HaxonuTh BEpOSITHOCTH CIy4allHBIX COOBITUM B OMBITaX, 3HAsl BEPOATHOCTH
AJIEMEHTApPHBIX COOBITUH, B TOM UYHCIE€ B OMNbITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Hcnonw3oBaTh rpaduueckue MOAEIH: JIEPEBO CIY4alWHOTO 3KCIEPUMEHTA,
IrarpaMmbl Dilsiepa, YuCiaoBas npsimasi.

OnepupoBaTh MNOHATHSIMH: MHOXECTBO, ITOAMHOYKECTBO,  BBINOJIHSITH
omepaly HaJ, MHOXECTBaMHU: OOBEJUHEHHE, TMepeceyeHue, JIOMOJHEHUE,
MEPEYUCIIATD DJIEMEHTBI MHOKECTB, IPUMEHATh CBOMCTBA MHOXKECTB.

Ncnonws3oBaTh rpaduueckoe npecTaBlIeHne MHOXKECTB U CBSI3€ MEXK1y HUMU
JUJI. OITUCAHMS IIPOLECCOB U SIBJICHUM, B TOM YHUCJIE IIPU PELICHUU 3a1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U KYpPCOB.

K xoHiy oOyueHus B 9 kiacce oOydaromIMiiCs MOJYYHUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

N3Bnekats u npeoOpa3oBbIBaTH MH(POPMAIIUIO, PEJICTABICHHYIO B PA3TUYHBIX
HMCTOYHUKAX B BUJE TaOIMI, AUArpamm, rpadukoB, MpeCTaBIATh JaHHbBIE B BUJIE
Talaul, Juarpamm, rpauKoB.

Pemath 3amaud OpraHuW30BaHHBIM MEpPeOOPOM BapHAHTOB, a TaKXKE C
MCIOIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonp30BaTh ONHUCATENIBHBIE XAaPAKTEPUCTUKU IS MACCHBOB YHCIIOBBIX
JIAHHBIX, B TOM YUCJIE CPEAHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAUYEHHUI U YAaCTOTHI COOBITHS, B TOM YHUCJE MOIb3YSAChH
pe3yiabTaTaMy NpOBEAEHHBIX U3MEPEHUN U HAOIIOICHUM.



HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUH B M3YyYEHHBIX ONBITaX, B TOM
Yuclie B OIbITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPUAX
HCTIBITAHUM 10 IEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHymu.

Nmers mipencraBieHHE O CIIYyYalHOW BEJIIMYMHE W O PACHPEIEIICHUU
BEPOSITHOCTEN.

NmeTp mnpencraBieHUE O 3aKOHE OOJIBIIMX YHCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM M3MEHYHMBOCTU M O POJIM 3aKOHA OOJIBIIMX YHCE B
MIPUPOJIe U OOIIECTBE.
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