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2.1.1.4. Padouyas nporpaMmMa y4e0HOIro nmpeamera
BeposiTHOCTBL M CTATHCTHKA

(msa 7-9 kiaccon)



MHNOACHUTEJIbBHASA 3AIIUCKA

B coBpemennom nudpoBoM MHupe BEPOATHOCTh M CTATUCTHUKA MPHOOPETAIOT BCE OOJIBIITYIO
3HAYMMOCTbh, KaK C TOYKU 3PCHHS MPAKTUICCKUX MPHIIOKEHUH, TaK U UX POJU B 00pa30BaHUH,
HEO0OX0IMMOM KaxJ0My ueioBeKy. Bo3pacraer uncno npodeccuil, npu oBIaJ€HUN KOTOPHIMU
Tpebyercs xopoinas 0a30oBas IMOATOTOBKA B 00JIACTU BEPOATHOCTH M CTAaTUCTHUKH, TaKas
MOJATrOTOBKA BaXKHA JJIsi TPOJOJDKEHUS] OOpa3oBaHUS U JUIsl YCHEIIHOW MpodeccroHaIbHOM
Kapbephl.

Kax1p1i1 4enoBeK MOCTOSIHHO MTPUHUMAET PEIIEHHs HA OCHOBE MMEIOIIMXCS Y HErO JTaHHBIX.
A 11 000CHOBAHHOTO MPHUHSATHS PEIICHUs B YCIOBUAX HEJIOCTaTKa WM M30bITKa MH(DOpMAaLUK
HEOOXOJMMO B TOM YHCIE XOPOLIO C(HOPMUPOBAHHOE BEPOATHOCTHOE M CTAaTHCTUYECKOE
MBIIICHHE.

NMenHo mnosTOoMy OCTpO BCTajga HEOOXOAUMOCTh CGHOPMHUPOBATH y OOyYaroluxcs
(YHKIIMOHAJIBHYIO TPaMOTHOCTb, BKJIIOUAIOLIYI0 B ce0s B KAuyeCTBE HEOThEMJIEMOM
COCTAaBIISIIOIICH yMEHHE BOCIPHHUMATh M KPUTHYECKA AaHAIM3UPOBATH HHMOPMAIIHIO,
MPEJCTABICHHYIO B Pa3IMUHBIX (hopMax, IOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX pealbHBIX
MPOIIECCOB M 3aBHCUMOCTEH, TPOU3BOINUTH MPOCTEHIITNE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMM NpUHLMIIAMH cOOpa, aHainu3a u
MIPE/ICTaBICHHUs] JAAHHBIX M3 pa3lMuyHBIX cdep KU3HU oOlIiecTBa M TOCydapcTBa MpUOOLIaeT
oOyuaronuxcss K OOIECTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPHUKH pa3BUBAET
HaBbIKM OpraHu3aluu nepebopa M mojacuyéra 4ucia BapUaHTOB, B TOM 4YHCIE B NPUKIAJHBIX
3ajJadax. 3HaAKOMCTBO C OCHOBaMH TEOpPHM IpaoB CO3MaET MaTEeMaTUYECKUH (DyHIAMEHT JUIsl
dbopMupoBaHMsl KOMIIETEHUUH B oOnactu uHGOpMATUKM M UUQPPOBBIX TexHoJorui. I[lpu
W3YYEHUHU CTAaTUCTHUKUM M BEPOSITHOCTU 00OramarTcs MpeicTaBiIeHHUs] O00y4aromuxcs o
COBPEMEHHOM KapTHMHE MHpa U METOJax €ro HccienoBaHus, (opMHUpYeTCs MOHUMaHUE pPOJIH
CTaTHUCTUKM KaK HMCTOYHHMKA COLMAIbHO 3HAYUMOM HH(POpMAIMKM M 3aKJIaJbIBAlOTCS OCHOBBI
BEPOSITHOCTHOTO MBIILIJICHUSL.

B coorBercTBUMM C MaHHBIMH LEISIMH B CTPYKType MpPOTPpaMMbl y4eOHOTO Kypca
«BeposATHOCTh U CTaTUCTUKa» OCHOBHOTO OOHIEro 00pa30BaHMsI BbLACICHBI CIEIYIOLINE
cojiepKaTelbHO-MeToqn4Yeckue TuHuu: «[IpeacraBieHne qJaHHBIX U ONMCaTeIbHAS CTATUCTUKAY,
«BeposTHOCTBY, «IIeMeHTh KOMOMHATOPUKNY, «BBeneHnue B Teoputo rpadosy.

COHCp)KaHI/IC JINMHUN «Hpe):[CTaBJ'IeHI/IC JaHHBIX W OIKMCATClIbHAad CTATUCTHKaA» CIIYXUT
OCHOBO 111 POPMHUPOBAHUS HABBIKOB pabOThl ¢ MH(OpPMALMEH: OT YTEHHsS] U UHTEpIpEeTalnuu
nHpopManuM, TPEICTABICHHONW B TabIMIax, Ha auarpaMMax u Tpadukax, a0 cbopa,
MpEACTABJICHUA U aHAJIN3a JAaHHBIX C UCIIOJIB30BAHUCM CTATUCTHYCCKUX XapPaKTCPUCTUK CPCAHUX
u pacceuBaHus. Pabotas ¢ naHHBIMH, 00ydarolMecs y4yaTcsl CUUTBIBATb U MHTEPIPETUPOBATH
JaHHBIC, BbIJIBUT'aTh, ApTYMCHTHUPOBATh U KPUTUKOBATH HpOCTel\/’IIHI/IC THUIIOTE3bI, PA3SMBIIIATE HAL
(baKTOpaMI/I, BbI3BIBAIOIIIUMH U3MCHYMBOCTH, U OLCHUBATHL WX BJIUAHHUC Ha pPaCCMATpUBACMbIC
BCJIMYMHBI U ITPOLECCHI.

NHTYynTMBHOE  mpeICTaBIE€HWE O  CIYy4allHOM  W3MEHYUMBOCTH,  HCCIEJAOBaHHUE
3aKOHOMEPHOCTEW M TEHJAEHUWH CTAaHOBHUTCS MOTHMBHUPYIOLIEH OCHOBOM I M3Y4EHUS TEOPUH
BEPOSATHOCTEH. bBoOJIbIIOE 3HAYEHHE HMMEIOT NPAKTUYECKUE 3a/aHHs, B YACTHOCTH OIBITHI C
KJIACCHYECKUMU BEPOSTHOCTHBIMHA MOJIEIISIMU.



[TonsiTHE BEpOSTHOCTU BBOAMTCS Kak Mepa IMpaBaononodus ciydaitHoro coobitus. Ilpu
M3Y4YEHHUH y4eOHOro Kypca o0ydaronifecsi 3HaKOMSTCS ¢ MPOCTEHITUMHU METOJAAMU BbIUHCICHUS
BEPOSATHOCTEHN B CIIy4alHBIX 3KCIEPUMEHTAX ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU HCXOJIAMH,
BEPOSITHOCTHBIMU 3aKOHaMH, IMO3BOJISIOIIMMHU CTaBUTh U peliaTh Oojiee ciloxkHbIE 3aaayu. B
yueOHBIM Kypc BXOJST HayalbHbIE NPEJACTABJICHUS O CIyYalWHBIX BEIMYMHAX U UX UYUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax yuebHOro Kypca oCylecTBIseTCsl 3HAKOMCTBO O0Y4arOIIUXCsl C MHOKECTBaMU U
OCHOBHBIMH ONEPALUSIMH HaJl MHOXXECTBAMH, pacCMaTpPUBAIOTCA IMPUMEPbI NPUMEHEHUs IS
pelieHus 3ajay, a TakXKe MCIOJIb30BaHUS B JPYrMX MaTeMaTHUYECKUX Kypcax U Y4eOHBIX
npeaMeTax.

B 7-9 knaccax u3y4daercs yueOHbll Kypc «BeposTHOCTb U CTaTUCTHKA», B KOTOPBIA BXOIST
paznensl: «lIpencraBienne qaHHBIX U ONUCATENbHAs CTAaTUCTHKAY, «BepoATHOCTBY, « QINEeMEHThI
KOMOMHATOpUKN», «BBeneHre B TEOpUIO rpadosy.

Ha wu3yuenue ydyebHoro kypca «BepositHOCTh M ctaTtucTtukay otBomutTcs 102 gaca: B 7
kiacce — 34 vaca (1 gac B Hemeno), B 8 kitacce — 34 vaca (1 gac B Hegento), B 9 kiacce — 34 yaca
(1 gac B Hemenio).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

[IpencraBnenre AaHHBIX B BUAE TaOdMI, AUAarpaMM, rpapukoB. 3arnojHeHHe TaOiuil,
YTEHHUE U MOCTPOEHUE JuarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYroBbix). UteHue rpadukos
peasibHbIX MpoleccoB. M3Biedenne nHdopMmanuyd U3 auarpamMm M TaOJMll, UCIOJIB30BaHHE U
WHTEPIPETAIHS TaHHbIX.

OmnucarenpHas CTaTUCTHKA: cpeaHee apudMeTHdeckoe, MeIrana, pa3mMax, HanboJbIIee 1
HauMeHblIIee 3HaueHus1 Habopa YMCIIOBBIX JaHHbIX. [IpuMeps! ciaydyaliHON U3MEHYHBOCTH.

CrnyyaiiHblil 3KcriepuMeHT (OIBIT) U cilydaiiHoe coObiTue. BepositHocTh u yacrorta. Poib
MaJIOBEPOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHUpoje U B obmiectBe. MoHeTa U
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Uucino pédep u cymmapHasi CTETICeHb BEPIITHH.
[IpencraBnenue o cszHoctu rpada. Llenu u muknel. [lytu B rpadax. O6xon rpada (3itnepon
nyth). [Ipencrasienne 06 opueHTupoBanHoM rpade. Pemenue 3aaay ¢ nomoipro rpados.

8 KJIACC

[IpencraBnenue faHHBIX B BUJIE TAOIHII, TUarpaMm, rpad)uKoB.

MHOXeCTBO, 2JIEMEHT MHOXECTBA, IOAMHOXKeCTBO. Ormepanuu HaJ MHOXKECTBaAMHU:
oObemuHeHHne, TMepecedeHue, gonoiHeHue. CBoicTBa omepanuid HaJa  MHOXKECTBAMH:
MEPEMECTUTEIILHOE, COYETATeIbHOE, PpACIpEeIUTENIbHOe, BKIOUeHHs. Vcmonp3oBaHue
rpagu4IecKoTo MPEACTABICHUS MHOXKECTB JIJIsl OTIMCAHUSI PEAIbHBIX MPOIECCOB U SIBICHUN, TIPH
pelieHny 3a1ad.

I/I3MCpCHI/IC paccCuBaHus JaHHBIX. I[lecnepcm[ U CTaHAAPTHOC OTKJIOHCHUC YHCIIOBBIX
HabopoB. Jlnarpamma paccenBaHus.

DnemMeHTapHble COObITHUSA ciydaiiHOTO ombiTa. CiydaiiHble coObiTus. BepositHocTH
coObITHi. OTIBITHI C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COObITUSAMU. CitydaiiHbiii BbIOOp. CBS3b
MEXAY MaJOBEPOSITHBIMU U MPAKTUUYECKH JOCTOBEPHBIMHU COOBITUAMU B IPUPOJIE, OOLIECTBE U

HayKke.

JlepeBo. CBoiicTBa /1epeBbEB: €AUHCTBEHHOCTb IyTH, CYLIECTBOBAHUE BUCSUEH BEPIIUHBI,
CBSI3b MEXKJIy YHCIOM BepmMH W 4ucioMm pédep. [lpaBmio ymHOXeHus. Pemienuwe 3amad c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxusie cobbiThsa. [uarpamma Ditiepa. OObenWHEHHE U TEpECECYCHHUE
coObITuil. HecoBmecTHbie coObITHS. DOpMyIia CII0KEHUS BEPOSITHOCTEH. Y CIIOBHAsE BEPOSTHOCTb.
[IpaBuno ymHoxenusi. HezaBucumsbie coObiTus. IlpeacraBienue sxkcrepuMeHTa B BUJE JIepeBa.



Pemrenne 3a1a4 Ha HaxOKJAEHUE BEPOSITHOCTEN C ITOMOIIBIO JIEPEBA CIIy4allHOTO 3KCIEPUMEHTA,
nuarpamMm Disepa.

9 KJIACC

[IpencraBieHue AaHHBIX B BUJE TaOIUL, AUarpaMM, rpadukoB, UHTEpIpETAIUs JaHHbIX.
Urenue u noctpoeHue Tabiaull, Juarpamm, rpakoB MO PeaJbHbIM JaHHBIM.

[lepecranoBku u ¢akropuan. Coueranuss u yuciao coueraHuil. TpeyronbHuk Ilackans.
Pemenue 3aa4 ¢ UCronb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BepoATHOCTb. CiydailHbI BBIOOpP TOUKHM K3 (UIYpbl Ha IUIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Ucneitanue. Ycnex u Heynava. Cepus ucnbITaHuil 10 nepsoro ycrnexa. Cepust UCIIbITaHUN
bepnymnu. BepositHocTu coObITHH B cepun ucnbiTaHuil bepHyim.

CnydaiiHas BeIMYMHA U paclpesielieHue BepoATHocTed. MaremaTuueckoe OXHUIaHHUE U
AUCTICpCuUs. HpI/IMCpI)I MAaTEMaTHYCCKOTIO OXHJaHUA KaK TCOPCTHYCCKOIO CPECAHCTO 3HAYUCHUSA
BEIMUMHBI. MaTeMaTnueckoe OXKHNJaHUE U JUCIICPCHUA CJ'Iy‘IaI\/IIHOI\/II BCJIMYMHBI «YUCJIO YCIICXOB B
CEpUM UCIBITaHUM bepHymm».

[TonsiTHe o 3akoHe OosbIIUX yKcel. M3Mepenne BeposiTHOCTEH ¢ mOMOIIbIO YacToT. Posb u
3HAYEHHE 3aKOHA OOJIBIIINX YKCET B IPUPOJIE U OOIIECTRE.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTb U CTATUCTUKA» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Pe3yJabTaThl OCBOCHHS TIPOTPAMMBI Y4eOHOTO Kypca «BeposTHOCTh U
CTaTUCTHKA» XapaKTEePU3YIOTCS:

1) marpuoTHYecKoe BOCIIUTAHHE:

MPOSBJICHUEM HHTEpEca K MPOLUIOMY H HACTOSIIIEMY POCCHUMCKOW MAaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JOCTH)KEHUSM POCCUHMCKUX MaTEMAaTUKOB M POCCHUIMCKOU



MaTeMaTU4eCKOU IIKOJIBI, K UCITOJIB30BAHUIO 3THUX JIOCTI/I)KCHI/II\/’I B JPpYrux HayKax M NPHUKIAIHBIX
chepax;

2) Ipa;KaIaHCKO€ U JYXOBHO-HPABCTBCHHO€ BOCIIMTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEM TpakKJIaHWHA M peaM3alldd €ro IIpas,
MPEACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, MPOIEAYp TPaXXKJaHCKOTO 0O0IIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHUIO ATHYECKUX MPOOJIEM, CBSI3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM OCTKECHHMA
HayKH{, 0CO3HAaHUEM BOXXHOCTH MOPAIBHO-ITUUYECKUX IPUHIIMIIOB B ICITEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTaHOBKOM Ha AKTMBHOE YYaCTHE€ B PEIIECHHWU IPAKTHYECKUX 3aa4 MaTEeMaTHYeCKOU
HaIPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTH MaTeMaTH4eCKOro oOpa3oBaHMs Ha MPOTSHKEHUU Beeil
KU3HU JJIs1 YCHEIHON Npo(eCcCHOHAIbHON AESITEIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM WHIUBUIYaIbHOW TpaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MMOTPEOHOCTENH;

4) 3cTeTHYecKOe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETUYECKOMY BOCIHPHUSATHIO MaTEMaTHUYECKHUX
00BEKTOB, 33/1a4, PEUICHUH, pacCyK/IeHUI, YMEHUIO BUJIETh MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

OpUEHTAIle B JEATEJIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, MPHUPOAbI U O0OIIeCTBAa, NOHUMAaHUEM
MaTeMaTUYEeCKOW HayKu KakK c@epbl 4YeIOBEUYECKOW JEeSTENbHOCTH, 3TanoB €€ pa3BUTHUS U
3HAQYMMOCTH I Pa3BUTUS LUMBUIN3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMaTUKU U MaTEMAaTHYECKOMI
KyJIbTypOM Kak CpEACTBOM IIO3HAaHUS MHpPA, OBJIAJACHHEM [POCTECHIIMMH HaBBIKAMH
HCCIIEA0BATENBCKOM ACSITEIBHOCTH;

6) dpuznueckoe BocnuTanue, GopMUpPOBaHUE KYJIbTYPbl 310POBbS H SMOLMOHAJIBLHOT O
0/1aronosy4usi:

TOTOBHOCTbBIO PUMEHATh MAaTEMAaTHYECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEACHUS
310pOBOT0 00pa3a *U3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXUM 3aHATHI M OTIbIXa,
perynspHas (usnueckas akTUBHOCTh), C(QOPMUPOBAHHOCTHIO HaBblKa pedexcuu, Mpu3HaHUEM
CBOEr0 IIPaBa Ha OIIMOKY U TaKOI'0 K€ IIpaBa JAPYroro 4ejaoBeKa;

7) 3K0JIOTHYeCKOe BOCIIMTaAHUE:

OpHMEHTAIMEeH Ha MPUMEHEHHE MaTEeMAaTHYCCKUX 3HAHWM IS PEIIeHHs 3a7ad B o0iacTu
COXPAaHHOCTH OKPYKAIOIICH Ccpeapl, TUIAHHUPOBAHUS TOCTYNKOB M OIICHKA HUX BO3MOXKHBIX
MOCJIEACTBUM I OKPYXKAIOIICH CpPelbl, OCOZHAHUEM TJIOOATBHOTO XapaKTepa KOJIOTHYECKUX
npoOsieM U myTel UX peleHus;

8) ajanranus K UISMCHAIOIMUMCHA YCJIOBUAM CONMAILHOM U l'[pHpOlIHOﬁ Cpeabl:

T'OTOBHOCTBIO K I[Gf/iCTBI/I?IM B YCIOBHUAX HGOHpel[eJ'IéHHOCTI/I, IMOBBIIICHUIO YPOBHSA CBOCH
KOMIICTCHTHOCTH 4YCPE3 MPAKTHYCCKYIO ACATCIIbHOCTh, B TOM YHUCIIC YMCHUC YUHUTLHCA Yy APYTHUX



J0JIeH, mpuoOpeTaTb B COBMECTHOM /1€ATEIbHOCTH HOBBIE€ 3HAHUS, HABBIKU M KOMIIETEHLIUU U3
OIBITA IPYTUX;

HE0OX0IMMOCThIO B (DOPMHPOBAHUM HOBBIX 3HAHHM, B TOM yucie (GpopMyIupoBaTh UAEH,
MOHSATHS, TUNOTE3bI 00 00bEKTaX M SIBJICHMSX, B TOM 4YHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, MIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILIMI0, BOCIIPUHUMATL CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHpPOBaTh MPUHMMAEMble pEIICHUs U JeHCTBHUS,
(dbopMynupoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHUuBEpPCAJIbHbIC y‘{eﬁﬂble JaedcTBUA

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE NMPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXJy MNOHATHAMH, (OPMYIUPOBATH OINpEACICHUs MOHATUI, YyCTaHABIMBATh
CYLIECTBEHHBIH MPHU3HAK KJIaCCU(PHUKAIMU, OCHOBaHMS JUIsl 000OIIEHHSI U CPaBHEHUSI, KpUTEPUU
IIPOBOJIMMOTO aHAIIN3A;

BOCIIPUHMMATh, (OpMyIupoBaTb M INpPeoOpa3oBbIBATH CYXKACHUS: YTBEpPAUTEIbHBIE U
OTpULATENIbHbIE, €JUHUYHbIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJISITh MaTEMATHUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (paKTax, JaHHbBIX,
HaOJIOJICHUSAX U YTBEPKICHUSX, NpeylaraTh KpUTEpUU IJIs BBISIBICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUNI;

JieNlaTh  BBIBOJBI C KCIOJBb30BAaHMEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX M HWHAYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KJIEHUH (IpsMble U OT MPOTHUBHOIO),
IIPOBOJIUTH CAMOCTOSITENIbHO HECJIOKHBIE JIOKA3aTeNIbCTBA MATEMATUYECKUX (PAKTOB, BEICTPaUBaTh
apryMeHTaluo, MPUBOJUTh MPUMEPhl U KOHTPHIPHUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccyKIeHuUs;

BBIOMpATh CHOCOO perieHusl yueOHOM 3ahauu (CpaBHHMBATH HECKOJIbKO BapUaHTOB PELICHUS,
BbIOMpATh HarboJIee MOAXOAIIMM ¢ yUETOM CAMOCTOSTEIBHO BbIAECTICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBareibCKHe JeHCTBUA:

HCII0JIb30BaTh BOIPOCHI KakK HCCIEI0BATENbCKUM HHCTPYMEHT IMO3HaHUs, (OpMYyIUpOBaTh
BOIPOCHI, PUKCUPYIOITUE TPOTHBOPEUNE, MPOOIEMy, CAMOCTOSATEIHHO YCTAHABIMBATH HCKOMOE U
naHHOE, GOPMUPOBATH TMIIOTE3Y, APTYMEHTUPOBATh CBOIO IMO3ULINI0, MHEHHE;

MIPOBOJIMTH TI0 CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIIEPUMEHT, HEOOJIBIIOE
HCCIICIOBAaHUE I10 YCTAHOBJIICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEXTY COOO0M;

CaMOCTOSITEIIBHO (OPMYJTUPOBATH OOOOIIEHUS ¥ BBIBOJBI 10 pe3yJbTaTaM MPOBEIAEHHOTO
HAOJIOJICHUS, UCCIICIOBAHNS, OICHUBAThH JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yIbTaTOB, BEIBOJIOB H
00001IEHNT;



IMPOTrHO3UPOBATHL BO3MOIKHOC Pa3BUTHEC IMPOLECCA, a TAKKC BbIJIBUI'aTb IPCAINOJIOXKCHUA O €TI0
Pa3BUTHUHN B HOBBIX YCIIOBUAX.

Patora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(GOPMALUHU, JAHHBIX, HEOOXOJIUMBIX JUIs
pelIeHUs 3a/1a4;

BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH UH(POPMALIUIO PA3TUUYHbIX
BUJIOB ¥ (QOPM NpPECTABIICHUS;

BbIOMpATH (OopMy Ipe/IcTaBICHHSI UHPOPMALIMK U WILTIOCTPUPOBATH pelIaeMble 3a/1a4l CXeMaMH,
auarpaMmmaMu, MHOM rpauKkoil 1 nX KOMOMHAIUSAMU;

OLICHUBAaTh HAAE&KHOCTh HH(OpPMALMK 10 KPUTEPUSAM, MPEJIOKEHHBIM YUUTEIEM WU
cOpMyIUPOBAHHBIM CAMOCTOSITENILHO.

KOMMyHI/IKaTI/IBHbIe YHuBEpPCaJdbHbIC yqeﬁmﬂe JaelcTBHUA:

BOCIPUHUMATH U (DOPMYITHPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIP&KATh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEUICHHS 3a/1aui, KOMMEHTHPOBATH TIOTyUYEHHBIN pe3yabTar;

B X0J1€ OOCYXKJIEHHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKAaeMOM TeMbI, MPOOJIEMBI, perIaeMoit
3aJ]auu, BBICKA3bIBAaTh HJICH, HAICIICHHBIC HA MOWCK PEIICHUS, COTIOCTABIISATh CBOU CY)KICHHUS C
CYKIICHUSIMH JPYTUX YYaCTHUKOB JMAIOTa, OOHAPY)KMBATH PA3JIM4YMAE M CXOJCTBO IMO3UIIHM, B
KOPPEKTHOH opme (GopMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

NPEICTaBIATh PE3yJAbTaThl pEIICHWS 3aJadd, OSKCIEPUMEHTa, WCCIECAOBAaHUS, IPOEKTa,
CaMOCTOSITEILHO BEIOMPATh (POpMAT BRICTYIUICHHS C YUETOM 3a/1a4 MPE3EHTAIMN U 0COOCHHOCTEH
ayJIUTOPHU;

MMOHUMATh U UCTIOJIB30BATh MTPEUMYIIECTBA KOMAaHHOHN ¥ MHANBUYaIbHOU paOOTHI IPH PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 3a]1a4;

MPUHAMATPH [[EJIb COBMECTHOM JIEATENHOCTH, IIAHUPOBATh OPraHU3aINI0 COBMECTHON paboTHI,
pacnpenensats BUAbI palbOT, JOroBapuBaThbcs, OOCYXKJIaTh IPOLECC U pe3yiabTaT padoThI,
00001aTh MHEHUS HECKOJILKUX JTIOAEH;

y4acTBOBATH B IPYNIOBbIX (hopMax paboTsl (00Cyk1eHUsI, 0OMEH MHEHUSMU, MO3TOBbIE IITYPMbI
W JIpyTHe), BBHITOJHATH CBOIO YacTh PabOThI W KOOPAMHHUPOBATH CBOM JEHCTBHUSA C JOPYTrHMH
YJieHAaMH KOMAaHJIbI, OI[CHMBATh KA4eCTBO CBOETO BKJIaJga B OOMIMH MPOIYKT 1O KPHUTEPHSM,
cOPMYIMPOBAHHBIM YJaCTHUKAMHU B3aUMO/ICHCTBUSI.

PerJIHTI/IBHLIe YHUBEPCAJIBbHBIC y‘leﬁﬂble JelcTBUA

Camoopranu3amnus:

CaMOCTOSITEJIBHO COCTAaBJIAThH IUIAH, AJTOPUTM pElIeHUs 3aJayd (UM ero 4acTh), BBIOMpPATH
croco0 pemieHus ¢ Y4€TOM MMEIOIIMXCS PECcypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PELICHUN ¢ yu€TOM HOBOM MH(pOpMAIUH.

CﬁMOKOHTpOJ’Ib, IMOLUOHAJIbLHBIH HHTEJIJIEKT:

BIIQJIETh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpollecca U Pe3ysibTara pPEIICHHs
MaTeMaTUYECKOH 3a1a4H;



MIPeIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTD IPU PEIICHUH 331a41, BHOCUTbh KOPPEKTUBbI
B JIeATENbHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAWJEHHBIX OLIMOOK, BBISBJICHHBIX
TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa ACSATEIbHOCTH TOCTABJIEHHOM L€ U YCIOBUSAM, OOBSCHSTD
INPUYMHBI JTOCTHXKEHUS WM HEJOCTH)KEHUS IeJd, HaXOJWUTh OLIMOKYy, JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

MHNPEIMETHBIE PE3YJBbTATbBI

K xonmy oOydeHuss B 7 KJjacce oOydalOIMMICS TOJYYUT CIEAYIONUE MPEAMETHBIC
pe3yIbTaThl:

Uurate uHbOpMAIMIO, TPEACTABICHHYIO B TaOMUIAX, HA auUarpaMmax, MPeACTaBIISATh
JTaHHBIE B BHJIE TAOJUIl, CTPOUTH JAUArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) U KPYrOBHIE) IO
MacCHBaM 3HAYEHHM.

OnuceiBaTh W HMHTEPIPETUPOBATH pPEAJbHBIE YHUCIOBBIE JaHHBIE, IPEJCTaBICHHbIE B
Tabyuuax, Ha quarpammax, rpadukax.

Hcmons30BaTh g OIMMCaHUA HaHHBIX CTATUCTHUYCCKUC XapPaKTCPUCTHUKU: CPCIHCC
apI/I(l)MCTI/ILICCKOG, ME/HaHa, HauOoJIbIIECEe U HANMEHbIIIEE 3HA4YCHUA, pa3Max.

WNwmerp mpencraBieHue O cilydallHOW W3MEHUMBOCTH Ha NpUMepax IeH, (PU3M4YecKux
BEJINYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, WMETb IIPEACTABICHHE O CTaTUCTUYECKOMN
YCTOWYHUBOCTH.

K xonmy oOydeHuss B 8 KJjacce oOydarOImMICS TOJYYUT CICAYIONIAE MPEAMETHBIC
pe3yJbTaThl:

W3Bnekars 1 mpeoOpa3oBbIBaTh MH(OPMALIKIO, IPEICTABICHHYIO B BUJIE TaOIHIL, AUArPAMM,
rpaduKoB, MPEICTaBIATh JaHHbIE B BUJIE TaOIUL, JUarpaMm, rpadukoB.

OnuceIBaTh JaHHBIC C TIOMOIIBIO CTATUCTUYCCKUX OoKa3aTeJIel: CpeaHux 3HAa4YCHUU U MCp
pacceuBanus (pa3Max, IUCIIEPCUs U CTAHJAPTHOE OTKIOHECHUE).

HaxoauTh 4acTOTHI YMCIIOBBIX 3HAYEHUI U YaCTOTHI COOBITUIN, B TOM YHCJIC TIO PE3YJIbTaTam
M3MEPEHUH 1 HAOIIOICHUH.

HaXOILI/ITB BEPOATHOCTHU cnyqaﬁm,lx COOBITHUH B OIIbITaX, 3HasA BEPOATHOCTU DJICMCHTAPHBIX
CO6BITI/II\/II, B TOM YMCJIC B OIIBITAX C paBHOBO3MOXXHBIMHU 3JICMCHTAPHBIMU COOBITUSIMH.



Hcnonp3oBarh Trpaduyeckue MOJENH: JEPEeBO CIYyYalHOTO 3KCIIEPHMEHTA, JUarpaMMBbI
Diinepa, yuciaoBasi npsmasi.

OHGpI/IpOBaTB MOHATUAMMU: MHOKCCTBO, IMOAMHOYKCCTBO, BBIIIOJHATE OIICpallMi Hal
MHOKECTBaAMHU: 06’BGI[I/IH€HI/IG, MepeCceyCHrEC, AOIMOJTHCHHUEC, MEPCUHUCIIATL 2JICMCHTBI MHOXKCCTB,
IMPUMCHSATH CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpapuueckoe NpeAcTaBIEHUE MHOXKECTB M CBS3€M MEXIy HUMM IS
ONMCAHUS TPOIIECCOB M SBJIICHUN, B TOM YHUCIIE IPU PELIEHUHU 3aJad U3 JIPYTuX yuyeOHBIX
IIPEAMETOB U KYPCOB.

K xonmy oOydeHuss B 9 KJjacce oOydarOIMICS TOJYYUT CICAYIOIIUE MPEAMETHBIC
pe3yJbTaThl:

W3Bnekars 1 npeoOpa3oBbIBaTh HHGOPMALIUIO, IPEACTABIEHHYIO B Pa3JIMYHbBIX HICTOYHHKAX
B BuJie Ta0null, AUarpaMmm, IrpaduKoB, NPEACTaBIATh JAaHHbIE B BHAE TaOJMI], AUarpamm,
rpaduKoB.

Pemarp 3agaum OpraHu30BaHHBIM INE€PeOOPOM BapUAHTOB, a TAKXKE C HCIOJIb30BAaHUEM
KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

Hcnonp30BaTh OmucaTeIbHBIC XapaKTCPUCTUKHN TJIs1I MAaCCHBOB YHCJIOBBLIX JAHHBIX, B TOM
YHUCJIC CPCAHNEC 3HAUCHUSA U MCPBI paCCCUBAHUA.

Haxoautb 4acToThl 3HaYEHUI M 4aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSACh pe3ylbTaTaMu
IIPOBEJIEHHBIX U3MEPEHUM U HAOIIOCHUI.

Haxoautb BeposITHOCTH clTyyailHbIX COOBITUM B U3Y4YEHHBIX OMBITAX, B TOM YHCJIE B OMBITAX
C PaBHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPUSIX UCIIBITAHUN JI0 TIEPBOTO ycIiexa, B
cepusiX UCIbITaHuN bepHymn.

NmeTts npencraBienue o CIy4aiHON BEJTMYMHE U O PAaCIPEACIICHUN BEPOSITHOCTEN.

Wmetp npezacTaBiieHne 0 3aKOHE OOJIBLIMX YMCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
ClIy4ailHOM U3MEHUMBOCTHU M O POJIU 3aKOHA OOJIBIIMX YUCEN B IIPUPOJIE U OOLIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne ||HaumenoBanue paszienoB u KosnuecTBo yacos DnexTpoHHbIe (IU(POBLIE)
/T TEM MIPOTPaMMBI Beero|| Konrposhsre | [Ipaktuueckue 00pa3oBaTeIIbHBIC PECYPCHI
paboThI paboThI
1 |[[IpeacraBnenue NJaHHBIX 7 2 bubnnorexka HOK
https://m.edsoo.ru/7f415fdc
2 ||OnucarenpHas CTaTUCTHKA 8 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f415fdc
3 ||CnyuaiiHasi ”3MEHYUBOCTD 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415fdc
4 |BBeneHue B TEOPUIO 4 bubnunorexka HOK
rpagoB https://m.edsoo.ru/7f415fdc
5 ||BeposiTHOCTH M HacToTa 4 1 bubnuorexa [JOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/7f415fdc
6 ||O600menue, 5 2 bubmuotexa [JOK
CUCTeMaTH3aIus 3SHAaHUI https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO 34 2 5
YACOB I10 ITPOT'PAMME
8 KUJIACC
Ne || HammenoBaHue pa3nenos KomnuecTBo yacos OnexTpoHHbIe (IU(POBLIE)
/T 1 TEM TPOTPaAMMBI Beero|[Kontponsasre| [paktiyeckue 00pa3oBaTeIIbHBIC PECYPCHI
paboThI paboThI
1 [ToBTOpenue kypca 7 4 bubnnorexka HOK
KJ1acca https://m.edsoo.ru/7t417tb2
2 OmmcaTenpHast 4 bu6mmoreka [IOK
craTuctuka. PaccenBanue https://m.edsoo.ru/7t417tb2
TAHHBIX
3 MHoxecTBa 4 bubnuorexa [JOK
https://m.edsoo.ru/7t417tb2
4 BepostHocTh 6 1 bubnnorexka HOK
CIIy4aifHOTO COOBITUS https://m.edsoo.ru/7f417{b2
5 BBenenue B Teopuro 4 bubnuorexa [JOK
rpagoB https://m.edsoo.ru/7t417tb2
6 CrnyuaiiHple COOBITUS 8 bubnuorexa [JOK
https://m.edsoo.ru/7t417tb2
7 O600mmenue, 4 2 bubnuorexa [JOK
CUCTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/7t417tb2
OBIIEE KOJIMYECTBO 34 2 1
YACOB I10 ITPOT'PAMME
9 KJIACC
No i/n|| HammeHOBaHuUe pa3aesnoB u ‘ KonnuaectBo yacos DnexTpoHHble (U(POBHIC)
TEM IPOrPaMMBI Beero|| Kontponsase | IIpaktHueckue 00pazoBaTenbHbIE PECYPCHI
paboTsI paboTsI
1 [ToBTOpEHue Kypca 8 4 bu6mmoreka [JOK
KJ1acca https://m.edsoo.ru/7f41a302




No i/n|| HammeHoBaHuUe pa3aesnoB u KonnuectBo yacos DnexTpoHHble (U(POBHIC)
TEM IPOTrPaMMBbl Beero|| Kontponsasie || ITpaxtuueckue 00pa3oBaTeNbHBIE PECYPCHI
paboTsI paboThI
2 DJIeMEHTBI 4 1 bubmmoreka [JOK
KOMOMHATOPUKHU https://m.edsoo.ru/7f41a302
3 I'eomeTpudeckas 4 bubmmoreka [JOK
BEPOSITHOCTh https://m.edsoo.ru/7f41a302
4 Ucneiranus bepnymiu 6 1 bubnnorexka HOK
https://m.edsoo.ru/7f41a302
5 CrnydaifHas BeTUIMHA 6 bubnuorexa [JOK
https://m.edsoo.ru/7f41a302
6 O06001IeHrEe, KOHTPOJTh 10 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO 34 1 2

YACOB I10 ITPOT'PAMME
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