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HOACHUTEJBHASA 3AIIMCKA

B coBpemenHOM 111 (pOBOM MHpe BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKHU 3PEHMsI MPAKTUUYECKUX MPUJIOKEHUHN, TaK U UX POJIM B 00pa30BaHUU,
HEOO0XO0AMMOM KaXKJOMy 4esioBeKy. Bo3pacraeT uucio npodeccuii, nmpu oBiaJeHUH KOTOPHIMU
TpeOyeTcst Xopomass 0a3oBasi MOATOTOBKA B OOJACTH BEPOSTHOCTH W CTAaTHCTUKH, TakKas
MOJITOTOBKA BaKHA JJIsl MPOJOJDKEHUs 00pa3oBaHUS M JJS YCIEUIHOH MpodeccHoHalIbHON
Kapbepbl.

Kaxxnplii 4enoBeKk IOCTOSHHO INPUHUMAET PEIICHHS HAa OCHOBE HMEIOUIMXCA y HEro
JNaHHBIX. A 1711 00OCHOBAHHOTO NPUHATHS DPELICHUS B YCJIOBUAX HENOCTaTKa WM HM30bITKA
uHpopMaMd HEOOXOAMMO B TOM YHCIE XOpOIIO C(HOPMHPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIIIIJICHUE.

VIMeHHO mO3TOMY OCTpPO BCTaja HEOOXOAMMOCTb C(OPMHPOBATH Yy OOYUYAOLIMXCS
(YHKIIMOHAJIbHYIO TIPAMOTHOCTb, BKJIIOUAIOIIYI0 B ce€0d B KayecTBE HEOThEeMJIEMOU
COCTAaBIAIONICH YMEHHME BOCHPUHUMATh M KPUTHUYECKH aHAIM3MPOBATh HHGPOPMALHIO,
NPEICTABICHHYI0 B pa3iIMuYHbIX (opMax, IOHMMAThb BEPOSTHOCTHBIM XapakTep MHOTHX
peanbHBIX IIPOLIECCOB U 3aBUCUMOCTEH, IIPOU3BOAUTD IIPOCTEHUIINE BEPOATHOCTHBIE PACUYETHI.

3HaKOMCTBO B Yy4e€0OHOM Kypce C OCHOBHBIMHM IpUHIMIAMU cOopa, aHaiuM3a U
NPEICTaBICHUS JAHHBIX M3 pa3IM4yHbIX cdep KM3HM OOIIecTBA M TOCylapcTBa IMPHOOILIAeT
oOyJaronuxcsi K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB KOMOWHATOPHKH DPa3BHBACT
HaBBIKM OpraHM3alMy nepedopa M mojacuéra 4Mcia BapUAHTOB, B TOM YHWCIE B MPHKIATHBIX
3ajadyax. 3HAKOMCTBO C OCHOBAMM TEOPUHU TpadoB CO31aET MaTeMaTU4ECKUH (QyHIaMEHT mJis
(dopMHupoBaHMS KOMIETEHIM B oOnacTd HMHGOPMATHKH W LUPPOBBIX TexHomoruil. Ilpum
U3YYEHUM CTAaTUCTHUKM W BEPOSITHOCTHM O0OramaroTcs MpeAcTaBiIeHUs] OOydaroluxcs o
COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro HCCIeAOBaHUs, (popMUpyeTCs MOHMMAHUE DPOJIU
CTAaTUCTUKM KaK HCTOYHUKA COLMAIBHO 3HAYUMOM HMH(POPMALMU M 3aKJIaJbIBAIOTCSI OCHOBBI
BEPOSITHOCTHOI'O MBIILIICHHUS.

B coorBercTBMM C JaHHBIMH LEISIMM B CTPYKType HporpamMMbl ydyeOHOro Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOTO OOMIEr0 OO0pa3oBaHMs BBIJICICHBI CICAYIOIINE
coJepxKareabHO-MeTonueckue TuHuu: «Ilpeacrapnenne qaHHBIX U OonUcaTeIbHas CTATUCTUKAY,
«BeposaTHocTY, «OneMeHThl KOMOUHATOPHUKIY, «BBezieHrne B TEOpHUIO TpadoBy.

Conepxxanne nunHuM «llpeacraBieHne JaHHBIX W ONMCATENIbHAs CTATUCTHKA» CIYKUT
OCHOBOH i1 (hOpMUPOBAHHS HABBIKOB pabOTHl ¢ MHPOPMALMEH: OT YTEHUS U WHTEPIPETALUU
nHpoOpMalMy, NpPEeACTAaBICHHOW B Tabiaumax, Ha JauarpaMMax M rpadukax, 10 coOopa,
MIPEICTABICHUS U aHAJIN3a JaHHBIX C UCIOIb30BAHUEM CTATUCTUUYECKUX XapAaKTEPUCTUK CPEIHUX
u pacceuBaHusi. Pabotast ¢ JaHHBIMH, OOyYarolIUecsl yyaTcs CUUTBIBaTh U MHTEPIPETUPOBATH
JTaHHbIC, BBIIBUIaTh, apryMEHTUPOBATh M KPUTUKOBATH MPOCTEHIINE TMIOTE3bI, Pa3MbIIUIAThH
HaJ (hakTopaMu, BbI3bIBAIOLIMMH U3MEHUYHUBOCTb, M OLICHUBATh UX BIMSHUE HAa pacCMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

NHTynTnBHOE  TpEACTaBIEHME O  CIy4allHOM  M3MEHYMBOCTH,  MCCIIEJOBAHME
3aKOHOMEPHOCTEH M TEHJACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YYEHMS TEOpUU
BEPOATHOCTENW. boiypnioe 3HaueHHE MMEIOT IMPAKTUYECKHE 3aJaHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMHU.

IloHsiTHE BEPOATHOCTH BBOAMTCS KaK Mepa IMpaBIoNoAoOus ciydyaiiHoro coobitus. Ilpu
M3Y4YeHUH Y4eOHOro Kypca o0ydaronifecsi 3HaKOMSTCS ¢ MPOCTEUIIMMHU METOJIaMU BBIYMCIICHUS
BEPOSITHOCTEHN B CIIy4alHBIX IKCIEPUMEHTAX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHM MCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHM, TO3BOJISIOUIMMH CTaBUTh W peliaTh Oosiee ClIOKHbIE 3amaud. B
y4eOHBI Kypc BXOAAT HaydajbHbIE MPEICTABICHHUS O CIy4YalHBIX BEIMYMHAX U UX YHUCIOBBIX
XapaKTepUCTHKAX.



B pamMkax yueOHOTro Kypca OCyIIECTBIsIETCS 3HAKOMCTBO 00y4arOIUXCs ¢ MHOXKECTBAMH U
OCHOBHBIMM ONEpPALUIMHU HaJl MHOXXECTBAMH, PacCMaTPUBAIOTCA IMPUMEPbl NMPUMEHEHUS s
pelieHust 3aj1ad, a TaKKe HCIOJIb30BAaHUS B JAPYrHMX MaTeMaTHYECKUX Kypcax M y4eOHBIX
npeamMeTax.

B 7-9 knaccax m3ywaercs y4yeOHBIH Kypc «BeposSTHOCTh W CTaTUCTHKa», B KOTOPBIH
BXOJAT pazfensl: «lIpeicTaBieHne NaHHBIX W ONHMCAaTeNbHAas CTATHUCTHKa», «BeposTHOCTHY,
«DneMeHThl KOMOMHATOPUKHY, «BBezieHne B Teopuio rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposTHOCTh W cTaTucThKa» oTtBomutcs 102 gaca: B 7
kiacce — 34 yaca (1 yac B Hegento), B 8 kiacce — 34 yaca (1 yac B Hezento), B 9 kiacce — 34 vaca
(1 gac B HEnEmHO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

[IpencraBneHne AaHHBIX B BUAE TaOJdHIl, OuarpamMm, rpaduxoB. 3anmoijHeHHe TaOIuIl,
YTCHHE U MMOCTPOCHHE AUarpamMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYTroBbIX). UTeHne rpadukoB
peanbHbIX TpoleccoB. M3Bneuenue mHpopMaluu W3 AUarpaMm U TaOIUI, WUCHOIb30BAaHUE U
UHTEPIpETALNS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeiHee apuMeThuyecKkoe, MeuaHa, pa3Max, HauboJblee u
HaMMEHbIIIee 3HAYeHUsI Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciyyailHOI H3MEHYHBOCTH.

CrnydaifHbIH SKCTIEpUMEHT (OIBIT) M ciiydaiiHoe coObiTHe. BepostHOoCTh M yacToTa. Pomib
MaJIOBEPOSITHBIX M MPAKTUYECKH TOCTOBEPHBIX COOBITHI B mpupoje U B obmectBe. MoHeTa U
UrpanbHasi KOCTb B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens Bepmunbl. Yucmao pédep U cymmapHasi CTEIIEHb BEPIIUH.
IIpencraBnenue o cBsa3Hoctu rpada. Llenu n nukisl. [Tyt B rpadax. O6xox rpada (sitnepos
nyTth). [IpencraBnenne 06 opueHTUpOBaHHOM rpade. Pemenue 3anay ¢ nomoipio rpagos.

8 KUIACC

[IpencraBnenne JaHHBIX B BUJIE TaOJHUL, TUArpamMm, Tpa(HKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBo. Omepanuu HaJ MHOXECTBAMHU:
o0ObeMHEHHE, IepecedeHue, gomnojgHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBaMHU:
[IEpPEMECTUTENIBHOE, COUYeTaTelIbHOE, paclpeaeiuTeNbHoe, BKIOUeHHs. Vcnonb3oBaHue
rpau4ecKoro MnpeicTaBIeHUs] MHOKECTB IS ONMCAHUs PeabHBIX MPOIECCOB U SIBICHUH, IPU
pelLIeHuH 3ajay.

N3mepenue paccenBaHus JaHHbIX. /lucnepcus M cTaHIApTHOE OTKJIOHEHHE YMCIIOBBIX
HaOopoB. /luarpaMmma pacceuBaHusl.

DneMeHTapHble COOBITHS clydailHOro onbita. Cry4aifHble coObITHA. BeposiTHOCTH
coObITHil. OMNBITBI C PABHOBO3MOXHBIMHU 3JIEMEHTApHBIMH COOBITUsIMH. CiyyailiHbIil BBIOOP.
CBsi3p MEXIy MAaJOBEpPOSTHBIMH U TNPAKTUYECKU JIOCTOBEPHBIMH COOBITHSIMH B THPUPOJE,
o0I11eCTBE U HayKe.

HepeBo. CBoiicTBa iepeBbEB: €AMHCTBEHHOCTh ITyTH, CYIIECTBOBAHUE BUCSUYEH BEPIIUHBI,
CBSI3b MEXJly YHUCIOM BepIIMH M uucioMm pédep. IlpaBmio ymHOxeHus. Pemenue 3amgau c
TOMOIIIBIO TpadoB.

[IpotuBononoxkHbIe CcOOBITHA. Jlumarpamma Oiinepa. OObenuHEeHHE U IEepecedeHue
coObiTuii. HecoBmecTtHble coObiTus. @opMyna cIOXEHUS BEpOSITHOCTEH.  YcioBHast
BeposTHOCTh. [IpaBuno ymHoxxeHus. HezaBucumelie coObitus. [IpencraBienue sKkcepuMeHTa B
BUJE JiepeBa. Pemenune 3a1ay Ha HaXOKIACHUE BEPOSITHOCTEW C MOMOILBIO JIEpeBa CIy4ailHOTO
9KCIIEPUMEHTA, AMarpamMm Jiliepa.

9 KJIACC



[IpencraBnenue JaHHBIX B BHJE TaOJdMII, AMArpamm, rpaukoB, HHTEpIpPETAUs JaHHBIX.
UreHue u noctpoeHue Tabaull, Juarpamm, rpadukoB 1o peaabHbIM JaHHBIM.

IlepectanoBku u (axropuan. Codyeranuss U 4yuciao couyeranuid. Tpeyrompuuk Ilackans.
Pemenue 3aa4 ¢ ucnonpb30BaHHEM KOMOWHATOPHKH.

I'eomerpuueckas BeposTHOCTh. CilyyailHbIil BBIOOP TOUKH M3 (DUTYpHI Ha IUIOCKOCTH, U3
OTpe3Ka U U3 IyTH OKPY>KHOCTH.

Hcneitanue. Yenex u Heyaada. Cepust ucnblTaHui 10 niepBoro ycnexa. Cepus UCIIbITaHUN
bepnynnu. BeposiTHOCTH COOBITHIA B ceépuM UCTIBITAaHUN bepHyu.

CrnyuaiiHast BEIMYMHA M paCIpesielieHHE BEpOSATHOCTEH. MaTemMaTHuecKoe OXKHIAaHUE U
mucnepens. [IpuMepsl MaTeMaTH4eCKOro OXHMIAaHUA KaK TEOPETHYECKOrO CPENHEro 3Ha4YeHUs
BEJIMYMHBI. MaTeMaTnueckoe 0KUJaHUE U TUCIIEPCHS CIIyYallHOM BEJIMUYUHBI «UUCJIO YCIIEXOB B
cepuu uctbiTaHui bepHymmmy.

[onsiTHe 0 3akoHe OOJBIINX uucell. M3MepeHne BeposSITHOCTEH ¢ MOMOIIbI0 4acToT. Poib
Y 3HAYCHHE 3aKOHA OOJIBIITUX YHCEN B IPUPOE U OOIIECTRE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «BEPOATHOCTD U CTATUCTUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHHUS INPOrpaMMbI ydeOHOTo Kypca «BeposTHocTh M
CTaTUCTHKA» XapaKTEePHU3YyIOTC:

1) maTpuoTHyecKoe BOCIIUTAHUE:

NPOSIBJICHHEM HMHTEpeca K NPOIUIOMY U HACTOAIIEMY POCCHHCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTIKEHUSM POCCUHCKMX MAaTEeMaTHUKOB M POCCHMCKON
MaTeMaTU4YeCKOH IIKOJIbI, K UCIIOJIB30BAHUIO ATHX JOCTHKEHUN B APYIHX HAYKax M MPHKIATHBIX
chepax;

2) rpa:ka1aHcKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEN TpaKIaHWMHA M pealn3allud ero Impas,
NpPEJCTaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (PYHKUMOHHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLEIYp TPakJaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO 3THUYECKHUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKECHUI
HAyKH, 0OCO3HAHUEM BaKHOCTU MOPATbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHHE:

YCTaHOBKOM Ha aKTHBHOE y4YacTHE B PEUICHUH IMPaKTUYECKHX 3aad MaTeMaTH4eCKOM
HANpaBJICHHOCTH, OCO3HAHHEM BaKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCEH
KHU3HU JIJIs1 YCIEIIHON MpoQecCHOHATBHON IeATEeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHAMBHIYaJIbHOH TPAaeKTOpUU OOpa3oBaHUS U
KU3HEHHBIX MJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTN4eCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY M OSCTETHYECKOMY BOCIPHATHIO MaTEeMaTHUYECKHX
00BEKTOB, 33/1a4, PEIICHHIA, PACCYKICHHUH, YMEHHIO BHIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 IO3HAHMS:

OpHEHTAIel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX IpEJCTaBlICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YeIIOBEKa, INPHUPOJIbI H OOIIecTBa, IMOHUMaHHEM
MaTeMaTU4YeCKOH HayKH Kak cgepbl YelOBEYECKOW JesITeIbHOCTH, ATAloOB €€ pa3BUTHUA U
3HAYMMOCTH ISl PA3BUTHUS IIUBIIIU3AINH, OBJIAJICHIEM S3BIKOM MaTEMATHKH ¥ MaTeMaTHYECKOU
KyJIbTypO Kak CpEICTBOM TIO3HAHUS MHpPA, OBJAJEHUEM IMPOCTEHIIMMHU HaBBIKAMU
WCCIIEIOBATENILCKOM JIeSITeITbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (OPMHUPOBAHHE  KYJbTYPbl  3I0POBbS W
IMOIMOHAJILHOTO 0JIArOMOJIyYHsI:

TOTOBHOCTBIO TPHMEHSATh MaTeMaTHUECKUE 3HAHHMS B HMHTEPECaXx CBOETO 370pPOBb,
BEJICHMSI 3[I0POBOTO 00pa3a >XKM3HU (310pOBOE MUTAaHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUA U
OT/IbIXa, peryiaspHas (Qu3nueckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA pe(IIEKCHH,
MIPU3HAHUEM CBOETO IpaBa Ha OMKOKY U TAKOI'0 K€ IpaBa JPYroro YeJIOBEKa;

7) 3K0JI0rn4YecKoe BOCIIMTAHUE:

OpUEHTalllel Ha MPUMEHEHUE MaTeMaTHUYEeCKHX 3HAHUM IS pelIeHHs 3ajJady B 00JacTH
COXPAaHHOCTH OKpYXarollleid Cpebl, IUIAHUPOBAHMUSA IIOCTYIIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCIIEJICTBUM ISl OKpY’KaIoILEH Cpelbl, OCO3HaHHWEM TJ00albHOIO XapaKTepa 3KOJIOTHYeCKHX
poOIeM U MyTeH UX peleHus;

8) ajanTanus K N3MEHAIOIUMCS YCJIOBUAM CONMATBLHONH U NMPUPOIHOI Cpe/Ibl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIIOBUSX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO JESITeIbHOCTh, B TOM YUCJIE YMEHHE YUUTHCS Y JAPYTUX



Jro/iel, mMpuoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0XOAMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4ucie (HOpMYyIUpPOBATH UICH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX M SBICHUSX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHHMATh CTPECCOBYIO
CUTYallUI0 KaK BBI30B, TPEOYIOIIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMbIE PEIICHUS U
neicTBus, OopMyIUpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBHS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbHI

Ilo3naBaTebHBIC YHMBepCAJIbHbIE YUeOHbIe el CTBHUS

Ba3zoBble Jloruyeckue aeicTBuUs:

® BBIBIATH M XapaKTEpU30BaTh CYLIECTBEHHbIE NPU3HAKUM MATEMAaTUYECKUX OOBEKTOB,
HOHATHHM, OTHOWICHUHA MEXIY MOHATHAMH, (OPMYIUPOBATH OMNpEACNCHHUs MOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHbIN NPU3HAK KiIaCCU(UKALMU, OCHOBAHUS i1 0000IIEHUS U
CpaBHEHUsI, KpUTEPHH ITPOBOIUMOI0 aHAJIN3a;

e BOCIPUHMMATh, (HOPMYIUpPOBaTh U NPEOOPA30BHIBATH CYXKIEHUS: YTBEPIAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIIBIISATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOPEUHs B (haKTax,
JAHHBIX, HAOMIONEHMSIX M YTBEPXKICHUSAX, NpeylaraTb KPUTEPUU JJIS BBIABICHMS
3aKOHOMEPHOCTEH U IPOTUBOPEYUH;

e JenaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHUBHBIX M HHIYKTHBHBIX
YMO3aKIIOYeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TIPSMBIC U OT MIPOTHBHOTO),
IPOBOJUTH CAMOCTOSITEIbHO HECJOXHbBIE JI0KA3aTENIbCTBA MaTeMaTHYeCKUX (DaKTOB,
BBICTPAaWBaTh ApryMEHTAIUIO, MPUBOJIUTH MPUMEPHl M KOHTPIIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHUS;

e BBIOMpaTh CHOCOO pemieHus ydeOHOW 3ajayd (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peleHust, BEIOUpaTh Hanbosaee MOAXOMAIIMN C YU4ETOM CaMOCTOSITENIHO BBIJIEIEHHBIX
KPUTEPHUEB).

ba3oBble HcciIe10BaTeILCKUE NEHCTBUA:

® UCHOJb30BAaTh  BONPOCHl  KaK  HCCIEAOBAaTENIbCKUH  MHCTPYMEHT  IO3HAHUS,
(dbopMyIupoBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSITELHO
yCTaHaBJIMBaTh MCKOMOE M JlaHHOE, ()OPMHPOBATH TMIIOTE3Y, apr'yMEHTHPOBATh CBOIO
MO3UINI0, MHEHHE;

® [IPOBOIUTH IO CaMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA 3KCIEPUMEHT,
HeOoJIbIIIoe  HCCIIeIOBaHME M0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCcKOro
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXY COOOH;

e camoCTOATeNbHO (opMyaHpoBaTh OOOOLIEHHS W  BBIBOJABI IO  pe3ysbTaTam
IIPOBEIEHHOIO HAOIIOEHUsI, MCCIEI0BaHUsA, OLIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yabTaTOB, BEIBOJIOB ¥ OOOOIIICHMIA;

® [IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, a TAKXKE BBIIBUTATh MPEAINOIOKEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSIX.

PaGora ¢ undgopmaumeii:

®  BBIIBIIATH HEJOCTATOYHOCTh U M30BITOYHOCTh HH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX IS
pelLIeHUs 3a/1a4u;

e BbIOMpATh, AHAIM3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HH(GOPMAIUIO
pas3IMYHBIX BUAOB U (POPM IpECTaBICHMUS;



BBIOMpATh (HOpMY IpeACTaBIeHUS MH(OPMAIMKA U WIIIOCTPUPOBATH peIlacMble 3a/1a4u
CXeMaMH, JarpaMMaMy, HHOHM IrpaMKOi U MX KOMOWHALIUSIMH;

OLICHUBATh HAAEKHOCTh MH(POPMAIMH TIO KPUTEPHSIM, MPEUIOKEHHBIM YUYHTEIEM HWIIN
c(OpMyYIHPOBAHHBIM CAMOCTOSITENIHHO.

KOMMyHI/IKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁHI)Ie aelicTBHSA:

BOCTIPHHUMATh U (HPOPMYITUPOBATH CYXKIEHHUS B COOTBETCTBHH C YCJIOBUSMHU U LIEISIMH
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOK TOYKY 3PEHUS B YCTHBIX H
NMICHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO X0y PEIICHHS 3a/Ja4l, KOMMEHTHPOBATh
MOJY4EeHHBIN pe3yNbTarT;

B X0Ji¢ OOCYXXJIEHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIa€MON TEMBI, MPOOIIEMBI,
pemaemMoi 3a/1auM, BHICKA3bIBaTh HJICH, HAIlEJICHHbIE HA MOUCK PELICHHUs, COTIOCTABIIATh
CBOU CYXJIEHUS C CYKICHHSIMHM APYrHMX YYaCTHHUKOB JIMAJIOra, OOHApyKUBATh pa3ivyue
U CXOJACTBO TMO3UIMHA, B KOPPEKTHOH ¢opme (HopMyIHpoBaTh pa3HOIIACUS, CBOU
BO3PaXKECHHUS;

NPEJICTABIATh PE3YJAbTATHl PEIICHUs 3aJa4M, SKCIEPUMEHTA, UCCIEeIOBaHMS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaATh (opMaT BBICTYIUIEHUS € YY€TOM 3aJad MpEe3CHTAlMU U
0COOCHHOCTEH ayJTUTOPUH;

MOHUMATh U MCIIONB30BATh MPEUMYILECTBA KOMAaHIHON U MHIWBUAYAILHONW paboThl IpU
peleHnH y4eOHbIX MaTeMaTHUECKUX 3ajay;

IPUHUMATh 11€Jb COBMECTHOM JESATEIbHOCTH, MJIAHUPOBATh OPraHU3ALNI0 COBMECTHOM
paboThl, pacupenensiTh BUAbl paboT, J0roBapuBaThCs, 0OCYKIATh MPOLECC U Pe3yabTaT
paboThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYNIOBBIX (hopMax paboThl (00CYKAeHHs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JIPYTUE), BBIIOIHATH CBOIO YaCTh PaOOTHl U KOOPAMHUPOBATH CBOU JI€HCTBUS
C JIPYT'MMH YJI€HaMH KOMAaH[IbI, OIEHMBATh KaYeCTBO CBOETO BKJaJa B OOIIMH MPOTYKT
10 KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

Pel"yJIﬂTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnble JelcTBUA

Camoopranuszauus:

CaMOCTOSITEJIBHO COCTABJISITh IUIAH, QJITOPUTM pelIeHHs 3ajayd (WIM €ero 4acTb),
BBIOMpPATh CHOCOO0 peleHus ¢ Y4ETOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUpPOBaThb U KOPPEKTHPOBATH BapHAHTHI pPELICHUH C y4ETOM
HOBOI HH(pOpMAaIHH.

CﬁMOKOHTpOJ’lb, 3MOLMOHAJIBLHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IMpOIlecca U pe3ysibTaTa perieHHs
MaTeMaTHUYECKOH 3a1auu;

IpPEIBUIETh TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh NpPHU PEIICHUU 3aJaul, BHOCHUTD
KOPPEKTHUBHI B JICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJbTaTa AESTEIbHOCTH MOCTABIEHHOM €N U YCIOBUSM,
OOBSICHATH MMPUYUHBI JOCTHXKEHHS WM HEJAOCTHKEHUS 1IeTTH, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 KJacce OOYyYalOUIMIiCS IMOMYyYUT CJEIYIONIUE TNPEAMETHBIC

pe3yNbTaThl:



Uurate wHQOpMAIMIO, MPEACTABICHHYI0O B TaOIWIAX, Ha JUarpaMMax, MPeICTaBISTh
JaHHbIE B BUJIE TAOJHWIl, CTPOUTH IHUArpaMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBHIE) IO
MAacCUBaM 3HAYECHUM.

OnuceiBaTh M HUHTEPIPETHPOBATh pPEAJbHBIE YHCIOBBIE JaHHBIEC, INPEACTABICHHBIE B
TabNIMIaX, HA IUarpaMMax, rpapukax.

Hcnonp3oBaTh 171 ONUCaHUS JaHHBIX CTAaTHUCTUYECKUE XapaKTEPUCTHKHU: CpelHee
apupMeTHuecKoe, MelnaHa, HauOoJbllee 1 HaUMEHbIIIee 3HAYCHHUs, pa3Max.

NMmetp mipeAcTaBieHUE O CIIydailHOM HM3MEHUYMBOCTH Ha MpUMEpax IeH, (U3UYECKHUX
BEJIMYMH, AHTPONOMETPUYECKHX JaHHBIX, HMEThb NPEJACTaBICHHE O CTATUCTHYECKOMU
YCTONYUBOCTH.

K koniy oOyueHus B 8 kJacce OOydYaroUMiics MOMYyYUT CJEIYIONIUE TNPEAMETHBIC
pe3ynbTaThl:

W3Bnekatb u mpeoOpa3oBbIBaTh HMH(POPMAIUIO, TNPEACTABICHHYIO B BHAE TaOMIL,
nuarpamm, rpauKoB, MPEICTaBIATh JaHHBIE B BUJIE TaOIUII, TUarpaMM, rpauKoB.

OnuceiBaTh JaHHBIE C TOMOUIbIO CTATUCTUUECKUX TOKA3aTEJIEH: CPEIHUX 3HAUEHUN U Mep
paccenBaHus (pa3Max, JUCTIEPCUS U CTAHAAPTHOE OTKIOHEHUE).

HaxonuTh 4YacTOTHl YHMCIOBBIX 3HAYEHWH M YaCTOTBI COOBITHH, B TOM YHCIE IO
pe3ynbTaTaM U3MEpeHH U HaOIIoIeHU .

HaxonuTe BepOSTHOCTH CIydallHBIX COOBITMM B  OMBITaxX, 3Has BEPOATHOCTH
JJIEMEHTApHBIX COOBITUH, B TOM YHCIE B OIBITaX C PAaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITHSIMH.

Hcnonws3zoBaTh rpaduueckue MOAETH: NEPEBO CIYYalHOTO HSKCIIEPUMEHTA, Juarpammbl
Diinepa, yncaoBast npsmasi.

OnepupoBarh MOHATHUSAMHU: MHOYKECTBO, IOJIMHOXECTBO, BBIIIOJHATh OINEpaldd HaJ
MHO>KE€CTBaMHU: OOBEAMHEHHE, NIEPECEUCHHE, TOMOIHEHNE, TIEPEUUCIIATh JIEMEHThl MHOMKECTB,
MIPUMEHATH CBOWCTBA MHOKECTB.

Hcnonp3zoBaTh rpaduueckoe NpeCTaBICHUE MHOXKECTB M CBSI3€H MEXAY HUMH JUIS
OMMCaHUs TPOIECCOB M SIBICHHUN, B TOM 4YHCIIE MPHU PEIICHUU 3aJad U3 JIPYTUX YUeOHBIX
MIPEIMETOB U KYpPCOB.

K xonmy oOydeHus B 9 kiacce oOyyaromuiicss MOJTYYHUT CIEAYIOLIUME MPEeIMETHBIC
pe3ynbpTaThl:

W3Bnekatb U mpeoOpa3oBbIBaTh HHGOpPMAIMIO, TNPEACTABICHHYIO B  Pa3IHMYHBIX
HUCTOYHUKAX B BUJAE TaOJMI, AuarpaMM, rpaukoB, NPEICTaBIATh JaHHbIE B BHUJAE TaOJMIL,
Iuarpamm, rpaguKoB.

Pematp 3amaum opraHM30BaHHBIM MEPEeOOPOM BapUAHTOB, & TAKXKE C HCIIOJI30BaHUEM
KOMOHMHATOPHBIX MPABUI U METOJIOB.

Hcnonp3oBaTh onucareabHble XapaKTEPUCTUKU ISl MACCUBOB YHCJIOBBIX JIaHHBIX, B TOM
4HCJIE CPEJHUE 3HAUECHUS U MEPHI paCCEUBaHUS.

HaxoauTb yacToThl 3HaYEHHUM ¥ 4aCTOTHI COOBITHSI, B TOM YHUCIIE MOJIb3YSACh pe3ysibTaTaMu
MIPOBEIEHHBIX U3MEPECHHI U HAOIIOICHUIA.

Haxoautb BeposiTHOCTU ciay4yallHBIX COOBITUH B M3y4YEHHBIX OIBITaX, B TOM YHUCIIE B
OIBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEPUSAX UCIBITAHUNA JIO MEPBOTrO
ycIexa, B CepHsx UCIbITaHu bepHyiuy.

HMets npeacrasieHue O CIIydalHON BEJIMYUHE U O PACIPENCICHUN BEPOSTHOCTEN.

Nmetp mipencraBieHne o 3aKoHE OONBIIMX YHMCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTHU B
CIIy4aiiHOI M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJE U OOLIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
o HaumenoBanu | KosnuyecTBo yacos DJIeKTPOHHbBIE
" | e pasmeiaoB un (undpoBbIe)
n/ Bcer = Kourpoasunl = IIpakTuyeckn
TeM o0pa3oBaTe/bHbIE
n 0 e padoTnbl e padoThbl
NPOrpamMmbl pecypcsbl
bu6nuorexa LIOK
[IpencraBnenue
7 2 https://m.edsoo.ru/7f415fd
JTAHHBIX .
bu6mmoreka [IOK
OnwucarenbHas
8 1 https://m.edsoo.ru/7f415fd
CTaTHCTUKA .
. bu6nuorexa LIOK
Crnyuaiinast
6 1 https://m.edsoo.ru/7f415fd
HM3MEHYUBOCTh .
bu6mmoreka [IOK
Baenenue B
4 https://m.edsoo.ru/7f415fd
Teopuio rpados .
BepositHOCTB 1
bubmuorexa [IOK
4acToTa
. 4 1 https://m.edsoo.ru/7f415fd
CITy4aitHOTO .
COOBITHS =
O6o06micHue, bu6nuorexa [IOK
CHCTEMaTH3allx 5 2 https://m.edsoo.ru/7f415fd
s 3HAHWUM ¢
OBIIEE
KOJIMYECTBO
34 2 5
YACOB IIO
[TPOI'PAMME
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8 KVIACC

N HanmenoBanu | KosmnuecTBo 4acos DJIEeKTPOHHBIE
" | e pa3ueoB u (uudposbie)
n/ Bcer Konrtpoasnsl | IIpakTHyeckn
TeM o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThI
NMPOrpamMmblI pecypchl
bubmuorexa [IOK
IToBTOpeHue
1 4 https://m.edsoo.ru/7f417fb
Kypca 7 kjiacca )
OnucarenpHas
bubnunorexa LIOK
CTAaTUCTHUKA.
2 4 https://m.edsoo.ru/7f417fb
PacceuBanue )
JaHHBIX -
bubnunorexa LIOK
3 MmnoxecTBa 4 https://m.edsoo.ru/7f417fb
2
BepositTHOCTB bubnnorexa [IOK
4 Cily4aitHOro 6 1 https://m.edsoo.ru/7f417fb
COOBITUS 2
bu6nmoreka LIOK
Brenenue B
5 4 https://m.edsoo.ru/7f417fb
TeopHio rpadoB )
. bubnuorexa [IOK
Cityyaiinbie
6 8 https://m.edsoo.ru/7f417fb
COOBITHS 5
O6o06meHne, butmmoreka [IOK
7 CHCTEMAaTH3alIN 4 2 https://m.edsoo.ru/7f417fb
g 3HAHMI 2
OBIIEE
KOJIMYECTBO
34 2 1
YACOB IIO
ITPOI'PAMME



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

N HanmenoBanu | KosmuecTrBo yacoB DJIEeKTPOHHBIE
" | e pa3zenaoB u (uudposkie)
n/ Bcer KonTpoabusl | IIpakTnuyeckn
TeM o0pa3oBaTebHbIE
n 0 e padoThI e padoThI
NMPOrpamMmblI pecypcsl
bubmuorexa [IOK
IToBTOpeHue
1 4 https://m.edsoo.ru/7f41a30
Kypca 8 kiiacca )
OJIEMEHTHI but6mmoreka [IOK
2 KOMOHMHATOPHUK 4 1 https://m.edsoo.ru/7f41a30
u 2
bu6muorexa [IOK
I'eomerpuuecka
3 4 https://m.edsoo.ru/7f41a30
sl BEpOSITHOCTh 5
but6mmoreka [IOK
Hcnbitanus
4 6 1 https://m.edsoo.ru/7f41a30
bepnymn )
. bu6muoreka [IOK
Ciyuaiinas
5 6 https://m.edsoo.ru/7f41a30
BEITUYHHA )
but6mmoreka [IOK
O6o06mieHue,
6 R 10 1 https://m.edsoo.ru/7f41a30
KOHTPOJIb )
OBIIEE
KOJIMYECTBO
34 1 2
YACOB I1O

[NPO'PAMME
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