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INOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM LM(DPOBOM MHpE BEPOSATHOCTh M CTATUCTUKA NMPUOOPETAIOT
BCE OOJBIIYI0 3HAYMMOCTh, KaK C TOUKH 3PEHUS MPAKTUUYECKUX MPUIIOKEHUH, TakK
U UX pOJIM B 00pa30BaHUHU, HEOOXOAUMOM KaXXJIOMy 4esioBeKy. BospacTaer uncio
npogeccuii, Ipu OBJIAJEHUHM KOTOPbIMHU TpedyeTcsl Xopoliast 0a30Bas NOATOTOBKA
B o0jacTu BEpPOATHOCTM W CTATUCTUKH, Takas MOJArOTOBKAa BaXHa JJIA
IPOAODKEHNS 00pa30BaHus U JUIsl YCIEIIHOM POo(eCCUOHAIbHON Kapbephl.

Kax1p1i1 4est0BEK OCTOSIHHO MPUHUMAET PELIEHUS] HA OCHOBE UMEIOIIMXCS Y
HEro JTaHHBIX. A T 0O0CHOBAHHOTO MPUHSATHUS PEIICHNUS B YCIOBUAX HEJOCTATKa
WM U30bITKAa MH(pOPMalUKu HEOOXOIUMO B TOM YHCIIE XOPOLIO cPOPMUPOBAHHOE
BEPOSITHOCTHOE Y CTATUCTUYECKOE MBILLICHUE.

NmMeHHO TO3TOMY OCTpPO BCTajlla HEOOXOIMMOCTh C(HOPMHUPOBATH Y
obOydJaroruxcsi QyHKIIMOHATBHYIO TPAMOTHOCTbD, BKIIFOUAIOIIYIO B CEOsl B KaUeCTBE
HEOTBEMJIEMOM  COCTaBJLIIOIIEH  YMEHME  BOCIHPUHHMATh U KPUTHYECKH
aHAJIM3UPOBATh UH(POPMALUIO, ITPEICTABICHHYIO B Pa3JINYHBIX (POpMax, IOHUMATh
BEPOSITHOCTHBIM XapakKTep MHOTMX pPEAIbHBIX IIPOLIECCOB U 3aBHUCUMOCTEH,
IPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MpPHUHIIMIIAMU cOOpa, aHaIu3a u
IPEJCTaBICHNUs JaHHBIX W3 Pa3iIMYHbIX cpep KU3HU OOIIEeCTBa U rOCYJapcTBa
npuodiaeT oOyyaroumxcsd K OOIIECTBEHHbIM HHTepecaM. M3ydyeHue OCHOB
KOMOMHATOPUKHM Pa3BUBAET HAaBBIKM OpraHU3aluy Iepedopa U moacuéra yucia
BapUAHTOB, B TOM YHUCJIE B IPUKJIAJHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3gaét MaTemaTHuecKuii pyHIaMeHT U1t POPMHUPOBAHUS KOMIIETCHLIUN B
oOnacTy MHPOPMATUKU U LUU(POBBIX TeXHONOIMH. [lpyn M3yuyeHUn CTaTUCTHKU U
BEPOATHOCTH OOOTalaloTCsl MPEACTABICHUS OO0Yy4yaroUMXcsi O COBPEMEHHOU
KapTHHE MHpa M METOJax €ro MCCIel0BaHus, (pOpMUpPYETCS MOHMMAaHUE POJIU
CTaTHCTUKH KaK UCTOYHMKA COLMAIBHO 3HAYUMON MH(POPMAIIMU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOI'O MBILIUICHHS.

B cooTBercTBHM C JAaHHBIMU LENSIMHM B CTPYKTyp€ IpPOrpaMMbl y4eOHOro
Kypca «BeposATHOCTh U CTATUCTHKA» OCHOBHOI'O OOLIEr0 0Opa30BaHUs BbIACIICHBI
CIIeyIOIUE COAEpKaTeIbHO-MeToauueckue JuHuu: «lIpenacraBinenue AaHHBIX U
omucareibHas CTAaTUCTHKa», «BeposTHOCTH», «ONeMEHThl KOMOMHATOPHUKUY,
«BBenenue B Teoputo rpadoBy.

Coneprxanue smHuK «lIpencraBieHne NaHHBIX U ONUACATEIbHAS CTATUCTUKAY
CIIy’)KMUT OCHOBOM i1 (hOpMHpOBAHHUSI HAaBBIKOB pabOThl ¢ MH(pOpMauuen: ot
YTeHUsT W MHTEpIpeTalud HHPOpMAIMK, MpeACTaBICHHOW B TaOiMIaxX, Ha



auarpaMMmax W rpadukax, g0 cOopa, MPEACTABICHHWS ¥ aHAlW3a JaHHBIX C
WCMOJIb30BAHUEM CTAaTUCTUYECKUX XAPAKTEPUCTUK CPEIHUX U PACCEHUBAHUSL.
PabGotass ¢ manHBIMU, OOydYaromIMecs Y4aTCs CUYUTHIBATH M WHTEPIPETHPOBATH
JAHHbIE, BBIABUraTh, apryMEHTUPOBATh M KPUTUKOBATh IPOCTEHIIME THUIOTE3HI,
Pa3MBILIUIATh HaJ (PaKTOpamH, BBI3BIBAIOIIMMH W3MEHYHUBOCTb, U OILEHUBATH HX
BIIMSIHUE HA PACCMATPUBAEMbIE BETMYUHBI U ITPOLIECCHI.

MHTYyNTHBHOE MPEACTABICHUE O CIy4alHOM HW3MEHUYMBOCTH, HCCICIOBAHHE
3aKOHOMEPHOCTEN M TEHICHUMUM CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JUJIA
U3YUYCHHS] TEOPUU BEPOSITHOCTEH. bonblIOe 3HAYEHHE HMEIOT NPAKTHYECKUE
3a1aHus1, B YACTHOCTH OIIBITHI C KJJACCUYECKUMU BEPOATHOCTHBIMU MOJIECIISIMHU.

[ToHsiTHE BEPOSTHOCTH BBOAMTCS KaK Mepa MPaBIONOA00US CIy4alHOTO
coObitus. Ilpm wu3ydeHuMm yueOHOro Kypca oOydarommecs 3HAKOMATCA C
NPOCTEMIIMMUA ~ METOJAMHU  BBIYMCICHHUS  BEPOSATHOCTEM B CIy4aillHbIX
DKCIEPUMEHTAX c PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU UCXO0/IaMU,
BEPOSITHOCTHBIMU 3aKOHAMU, MO3BOJISIOMIMMH CTaBUTh U PEIIaTh 00Jee CIOKHBIC
3amaun. B ydeOHBI Kypc BXOAST HaydalbHBIC NPENCTABICHUS O CIIy4ailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTePUCTUKAX.

B pamkax y4yeOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYalOIUXCS C
MHOXECTBAMU U OCHOBHBIMHU OIIEPALMSAMU HaJ MHOYKECTBAMHU, PACCMATPUBAIOTCS
NpUMEphl MIPUMEHEHUS JUJIsl PELICHUs 3a/lad, a TaKyKe MCIOJIb30BAaHMS B JIPYIHX
MaTEMaTUYECKUX KypcaxX U y4eOHBIX MpeaMeTax.

B 7-9 knaccax usywaercss y4eOHBINM Kypc «BeposiTHOCTh M CTaTUCTHUKa», B
KOTOpBI  BxomaT pasgensl: «lIpencraBieHue JaHHBIX W ONMCATENbHAs
CTaTUCTUKa», «BeposTHOCTHY, «DleMEeHThl KOMOMHATOpUKW», «BBeneHue B
Teopuro TpadoBy.

Ha usydyenue yuebHOro Kypca «BeposaTHOCTh U cTatucTukay oTBoauTcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hexemo), B 8 kiacce — 34 ygaca (1 gac B
HeJeno), B 9 kiacce — 34 yaca (1 yac B Heseo).



COJEPKXAHUME OBYUYEHUA
7 KUIIACC

[IpencraBienne qaHHBIX B BUAE TAOJHUIL, AMArpaMm, rpaduKoB. 3amoIHEHHUE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M
KpYToBbIX). UTeHHEe rpauKoB peanbHbIX IpoleccoB. M3Bneuenrne nuopmanuu us3
JUarpaMM H TaOJIHII, UCTIOIh30BAaHUE U MHTEPIPETALNS TAHHBIX.

OmnwucarenpHasi CTATUCTHKA: cpelHee apu(MeThdyeckoe, MeIuaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIllee 3Ha4YeHHs HaOOpa YHUCIOBBIX JaHHbIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrydaiiHbIll 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHoCcTh H
gacTtoTa. Posib MamoBepOsITHBIX U MPAKTHUYECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B oOmiectBe. MoHeTa 1 urpaibHasi KOCTh B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepummHbl. Yucino pédep u cymmapHas
creneHb BepuiuH. IIpencraBnenue o cBszHoctu rpada. Llenu u mukiel. [yt B
rpadax. Ob6xon rpada (ditepoB myTh). [IpencraBneHne 006 OpUEHTUPOBAHHOM
rpade. Penienne 3agau ¢ momonisbio rpagos.

8 KJIACC

[TpencraBieHue qaHHBIX B BUIE TAOIUL, 1UarpaMM, rpauKoB.

MHOXECTBO, 3JEMEHT MHOXECTBA, IOAMHOXKecTBO. Omnepanyu  Hax
MHOXECTBaMU: OOBEIMHEHHE, INepecedeHue, aonoiaHeHue. CBoiicTBa omneparuii
HaJl MHOXKECTBAMH: II€PEMECTHUTEIIBHOE, COYETAaTEIbHOE, PaCHpeneIUTEIbHOE,
BKJItoueHus. Mcrnosnb3oBaHue TrpauyecKoro IpeAcTaBICHUS MHOXECTB Ui
ONMCaHUs PEAIBHBIX IIPOLIECCOB U SIBICHUM, IIPU PEIICHNUH 3a/1a4.

W3mepenne paccerBaHus JaHHBIX. J(Mcnepcus M CTaHIApTHOE OTKIOHEHUE
YHICIIOBBIX HAOOpOB. J{narpamMmMa paccerBaHus.

OneMeHTapHble COOBITUSL ciydyailHOro ombiTa. CrydaiiHble COOBITHS.
BepositHoctn  coObiTuii.  OnbITBI  C  PAaBHOBO3MOMKHBIMHM ~ 3JIEMEHTAPHBIMU
coObiTusiMu. CiyuaiiHblii BbIOOp. CBsI3b MEKy MaJOBEPOSTHBIMU U IPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBEB: EIUHCTBEHHOCTh IYyTH, CYLIECTBOBAHHE
BUCSAYEH BEpIIMHBI, CBSA3b MEXKIY YMCIOM BEpIIMH U uucioM pédep. IIpaBuino
yMHOX€eHUs. Penienue 3a1a4 ¢ moMoInpto rpados.

ITpotuBononoxuele coObiTusA. [uarpamma Oiinepa. OObeAMHEHHE U
nepeceyeHne coObiTuii. HecoBmectHpie  coObiTus.  dopmyna  criokeHus
BEPOSATHOCTEU. YcCIJIOBHAs BepoOATHOCTh. [IpaBuino ymHOxeHus. HesaBucnumbie
coObiTus. IlpencraBieHue skcriepuMeHTa B BUIE JepeBa. PemeHue 3amay Ha



HAaXOXXJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIyYaHOTO JKCIEPUMEHTA,
auarpamm Jisepa.
9 KJIACC

[IpeacraBienre JaHHBIX B  BuAe TaOmuL, AuarpamMm, TIpaduKoB,
UHTEpHpeTalus JaHHbIX. UTeHHEe U MOCTPOCHHUE Ta0JHII, JUarpaMm, rpadukoB mo
pEeaIbHbIM JAHHBIM.

[lepectanoBku u (axropuan. CodeTaHuss U YUCIO COUYCTaHHUMA. TPEyrobHUK
[Tackains. Pemenue 3aiay ¢ UCHoJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BeposATHOCTh. CiydailHbI BBIOOp TOYKM U3 (GUTYpHI Ha
IIJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

Hcneitanne. Yenex u Heyaada. Cepuss MCHBITaHMI 1O IEPBOIO ycIexa.
Cepust ucnbiTanuii bepHymim. BeposTHOCTH COOBITUH B CEpUU UCHBITAHUHN
bepnysu.

CnydailHass BEJIMYMHA W PACHpPEACIICHUE BEPOSITHOCTEN. MaremaTnueckoe
oxuaanue U gucnepcus. l[lpumepsl MaremMaTH4ecKOro OXUIAHUA — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYCHHs BEIMYMHBL. MaTeMaTU4ecKOoe OKHIAHUE U
JUACTEPCUS CIIYYaWHOW BEJIWYMHBI «YHCJIO YCIIEXOB B CEPUM UCIIBITAHUUN
bepuymnm».

[Tonsitue o 3akoHe OOJbIMIMX yuced. M3MepeHrne BEpOSTHOCTEN € MOMOIIbIO
gacToT. Posb 1 3HaueHue 3akoHa OOJBIIUX YUCEI B IPUPOJIE U OOIIECTBE.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTPOI'PAMMBI
YUYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«BeposTHOCTD U CTaTUCTUKAY» XapaKTePU3YIOTCS:

1) naTpuoTHyYecKoe BOCIMTAHHE:

IpOSIBIEHUEM MHTEpeca K MPOLIIOMY M  HACTOSIIEMY POCCHMCKON
MaTeMaTUK{, ILEHHOCTHbIM  OTHOLIEHUEM K  JIOCTMXKEHUSM  POCCHMCKHUX
MaTEMaTUKOB U POCCUMCKONW MAaTeMaTU4YEeCKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITHX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:xIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpakAaHWHA U peau3aliu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
pa3IMuYHBIX CTPYKTYP, SBJIECHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C TPaKTHYECKUM MPUMEHEHHEM [OCTWKEHUI HAayKH, OCO3HAHHEM Ba)KHOCTU
MOpPaJIbHO-3TUYECKUX PUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) Tpy/10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE€ B PpEUICHHMHM NPAKTHUYECKUX 3a]ad
MaTeMaTHUYeCKON HaIlpPaBJICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MaTEMaTH4YE€CKOIrO
o0pa3oBaHMsl HA MPOTSIKEHUM BCEW KU3HU JJIs YCHEUIHOM Npo¢eCCUOHAIbHOU
NEATEIIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BbIOOpPOM H
IOCTPOCHUEM MHIAUBUAYAIbHON TPAEKTOPUHU OOPAa30BAHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIUTAHHUE:

CHOCOOHOCTBIO K OSMOLMOHAJIBHOMY M  3CTETUYECKOMY BOCHPHUSATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyX ACHHH, YMEHHIO BUJAETH
MaTeMaTHYeCKHUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIlel B JESATEIIbHOCTH Ha COBPEMEHHYI0 CHCTEMY Hay4HBIX
IPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAYKH Kak cQepbl 4YellOBEYECKOU
JESITEIbHOCTH, ATAoB €€ Pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTHS LUBUIIM3AIUH,
OBJIAJICHUEM SI3bIKOM MAaTEeMAaTUKH M MaTeMaTUYECKOW KyJIbTypOil Kak CpeACTBOM
NO3HaHUS MHpA, OBJAJECHHUEM NPOCTEMIIMMHU HaBbIKAMH HCCIIEI0BATENbCKON
NESITEIIbHOCTH;



6) ¢usuueckoe BocnuTaHHMe, (OPMHPOBAHHE KYJbTYPbl 310POBbS H
IMOLMOHAJIBHOTO 0JIArONOJTyYus:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYECKHWE 3HAHUS B HHTEPECax CBOETO
3I0pOBbs,  BEIEHUs  37J0poBOro oOpa3a JKM3HM  (340pOBOE  NHUTAHUE,
cOaaHCUPOBAaHHBI PEXUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediexkcuu, NpU3HAHHEM CBOETO
paBa Ha OMIMOKY U TAKOT'O JKe IpaBa JAPYroro 4yeaoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAallMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3aiad
B 00JIACTM COXPaHHOCTH OKpY)KAIOWIEH Cpelpl, IUIAHUPOBAHUS IOCTYIKOB H
OLICHKM WX BO3MOKHBIX TMOCJEICTBUN MJII OKPYKAIOMIeW Cpelbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MTyTEeH WX PEIICHHUS;

8) ajanTauusi K U3MEHSIOIMMCS YCJIOBHSIM COLMATBHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIMHU U3 ONbITA IPYTHUX;

HEOOXOIUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIIE
dbopMyIupoBaTh UJIEH, TOHITUS, TUTIOTE3bl 00 0O0BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUN W
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMble pEIICHUsT W ACUCTBUS, (POPMYIUPOBATH M OICHUBATh PHUCKH U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble JJornyeckue aeiicTByA:

e BBUBJISITh U XapPaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
00OBEKTOB, TOHSTHI, OTHOIICHHH MEXIYy TIOHATUSIMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSTHUM, YCTAHABJIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKalu, OCHOBAaHUS [Jisi OOOOIIEHUS W CpPaBHEHUS, KPUTEPUU
MTPOBOJIUMOTO AHAIN3A;

e BOCIPUHUMATH, (GOPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE W OTpHUIATENIbHbIC, €IWHUYHBbIEC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MATEMaTHYECKHWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNIL;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHA, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh MO0Ka3aTeIbCTBA MAaTEMATHUYECKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIC 0KA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATH APTYMEHTAIMIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BHIOMpaTh HaWOOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

UCTIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKHM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, aprYMEHTHUPOBAThH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CAaMOCTOATEIBHO COCTaBICHHOMY TUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (pOPMYTHPOBAaTH 000OIIEHHSI W BBIBOJBI MO PE3yJbTaTaM
POBEAEHHOTO HAOIIOJCHNS, WCCICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKXKe BBIJIBUTATh
IPENOJIOKEHUS O €TO0 PA3BUTHUU B HOBBIX YCIOBHUSAX.

Pabora ¢ nunopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUISl PeLLICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHHUS,

BbIOUpaTh (GOpMy TpencTaBiIeHHUs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXeMaMH, JAdarpaMMmaMmM, WHOW rpadukodl M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAJEKHOCTH HHQPOPMAIMH IO KPUTEPHUSAM, MPEUIOKEHHBIM
YUUTEJIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YYeOHbIe 1eiCTBHUA:

BOCIIpUHUMATDL U q)OpMYJ'II/IpOBaTL CYyXKACHUA B COOTBCTCTBUU C YCIOBUAMU
" OeIAMHn 06HICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOAYy PELICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOW TEMBI,
po0JIeMBbl, pelraeMoil 3ajaun, BHICKa3bIBaTh MJICH, HAICIICHHBIC Ha MOWMCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JAMANIora, OOHApYKHUBATh pa3iMuude U CXOJCTBO IMO3UILIUN, B
KOPPEKTHOM opme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
NPEICTaBIsITh  PE3yJAbTaThl  pEIICHHS  3ajaud, IKCIIEPUMEHTA,
UCCIICIOBAHMSI, TIPOEKTA, CAMOCTOSITEIIBHO BEIOMPATh (pOpMAaT BBICTYTIICHUS
¢ y4€ToM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEH ayIUTOPHH,

NOHMMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUAYAIbHON
paboThI IpU PENICHUH YICOHBIX MATEMATHICCKUX 3a71aY;

NPUHUMATH 11€]h COBMECTHOU NEATEIhHOCTH, IUIAHUPOBATH OPTaHHU3AIUI0
COBMECTHOM pabOTBI, pacmpeaensiTh BUIbI padOT, JOrOBApUBATHCA,
00CcyX1aTh TIPoIecC U pe3ydabTaT padoThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOICH;

y4yacTBOBaTh B TPYNMNOBBIX ¢opmax paboTel (0OCyxaeHus, 0OMeH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIMOIHITH CBOIO YacTh PabOTHI
U KOODAWHHPOBATH CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OILICHMBATh KaueCTBO CBOETO BKJaJa B OOMIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUIAH, aJrOPUTM pEHIeHUs 3aiadd (UId €ro
4acTh), BbIOMpaTh CIOCOO pEIIEHUS C YYETOM HMEIOUIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHH.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
pELIeHNs] MaTEMaTUYECKOM 3a7auH;

IPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh [P PELIEHUH 33]1a4H,
BHOCUTh KOPPEKTUBBI B JECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE pPEe3yJIbTaTa JESITEIbHOCTU MOCTABICHHON LEIN U
YCIOBUSIM, OOBSCHATh MPUUYUHBI AOCTH)KCHHUS WU HEIOCTHIXKEHUS LENH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenus B 7 Kjaacce OOYYArOIIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIC PE3yJIbTATHI:

Uutate wuHpOpMaIMio, TPEACTABICHHYIO B TaOMWIlax, Ha JUarpamMmax,
NPEACTaBIATh JAaHHbIE B BUJE TaOJMI], CTPOUTH JUArpaMmbl (CTOJOUKOBBIE
(cTonbyaThie) U KPYroBhI€) IO MAaCCHBaM 3HAUYCHUI.

OnuceiBaTh W  WHTEPHPETHPOBATH  pealbHbIC  YHUCJIOBBIC  JIaHHBIE,
npe/CTaBICHHbIE B TA0IMIIAX, HA qUarpammax, rpadukax.

Hcnonb3oBaTh 11 ONMCAHUSl JAHHBIX CTATHCTHYECKUE XapaKTePUCTUKHU:
cpenHee apudMeTHYECKOe, MeIMaHa, HauOOoJIbllIee M HaWMEHbIIEEe 3HAYCHUS,
pa3max.

HNmMets mnpencraBieHue O CIy4yalHOM W3MEHYMBOCTM Ha IIPUMEpPax IEH,
(bU3NYEeCKUX BEIMYWH, aHTPOTIOMETPUUYECKUX TaHHBIX, UMETh MPEACTABICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

K koniy oOyueHus B 8 kiacce oOOydYarOHIMICS MOJYYHUT CIETYIOIINE
IPEIMETHBIC PE3yJIbTATHI:

W3BnekaTte ¥ mpeoOpa3oBbIBaTh HHGOPMAIHMIO, TPEICTABICHHYIO B BHUIE
TabnwIl, nuarpamm, rpaduKoB, MPEICTABIATh JaHHBIC B BUJE TAOJHII, TUATPAMM,
rpaduKoB.

OnuceiBaTh JAaHHBIE C IMOMOINBID CTATUCTUUYECKUX IOKa3aTeliel: CPEeHUX
3HAUYCHUN U MEp paccenBaHus (pa3max, JUCTIEPCHS U CTAHIaPTHOE OTKIIOHCHHE).

Haxonuth 9acTOThI YHCIIOBBIX 3HAYEHUN W YACTOTHI COOBITHIA, B TOM YHCIIC
10 pe3yJibTaTaM U3MEPEHUN U HAOIIOACHU.

HaxonuTh BEpOSATHOCTU CIy4aHBIX COOBITUM B OMNBITaX, 3Hask BEPOATHOCTHU
AIIEMEHTApHBIX COOBITHI, B TOM 4YHCII€ B ONBITAX C PaBHOBO3MOXXHBIMU
DJIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpaduyecKkue MOJEIH: JEPEBO CIYIalHOTO 3KCIIEPUMEHTA,
JTuarpaMMbl Diiiepa, YucaoBas mpsimasi.

OnepupoBaTth MOHSATUSMHU: MHOMXECTBO, IMOJMHOKECTBO,  BBITIOJHSTh
oTepalii  HaJl MHOXECTBAMHU: OOBCIMHECHHE, TMepeceYeHue, JOMOJHCHHE,
MEPEUUCIISATH AJIEMEHTHI MHOKECTB, IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh Tpaduueckoe MPEACTABICHHE MHOMXECTB W CBS3EH MEXIy
HUMHU JUIsI ONIMCAHUSI MPOIIECCOB U SIBJICHUM, B TOM YHCJIE MPU PEIICHUU 3a/1a4 U3
JIPYTUX Y4EOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

W3Bnekatp W 1npeoOpa3oBbiBaTh HMH(OpMaIUIO, TMPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUJAE TaONMIl, Auarpamm, rpadukoB, MPEACTABISTH
JaHHBIE B BUJE TaOIUI, 1Uarpamm, rpaukosB.



Pemate 3amaum OpraHM3oBaHHBIM TEPeOOPOM BapHUAHTOB, a TaKKe C
UCITOJIb30BAaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKU IS MACCHUBOB YHMCIOBBIX
JIAHHBIX, B TOM YHCJIE CPEIHUE 3HAYCHUS U MEPBI PACCEHBAHUS.

HaxonuTh 4acToThl 3HAYEHUI U 4acCTOTHI COOBITHS, B TOM YHKCIE MOJIb3YSCh
pe3ysbTaTamMu MPOBEIEHHBIX U3MEPEHUI 1 HAOIIOICHUN.

Haxonuth BEpOsSITHOCTH CIIy4allHBIX COOBITHI B M3YYCHHBIX OIBITaX, B TOM
YHCJI€ B OMNbITaX C PAaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMH, B CEpHUSIX
WCIIBITAHUM JI0 TIEPBOI0O YCIIEXa, B CEPUSIX UCTBITAHUN bepHyIuIn.

NMets mnpencraBieHuE O CIy4allHOM BEJIMYMHE W O PACHpPENEIICHUU
BEPOSTHOCTEM.

NMeTp mpencraBieHne O 3aKOHE OOJBIIUX YHCET KAaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4yalHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIIUX YUCENT B
MIPUPOJIC U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne i/m P Konrpoabsnsie | IlpakTnyeckune (wnepp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Bbubnuoreka [JOK
! [IpeCTaBeHHE AAHHEIX 7 2 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
2 OmnucarenpHas CTaTUCTUKA 8 1 hitps:/m.cdsoo.ru/7E415fdc
N bu6mmoreka [IOK
3 (CtyqaifHas HSMEHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
Bbubnuoreka [JOK
4 B 4
BE/ICHHE B TCOPUIO Ipagos https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Clly4aiiHOTO 4 1 bubmmoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
Bbubnuoreka [JOK
i 1
6 O0001enue, cucreMaTA3amus 3HaHUH 5 https://m.edsoo.ru/7F4156dc
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 5
8 KJIACC
HauMeHoBaHuUe KoanuecTBO yacos
Ne DJIeKTpOHHbIe (HM(ppoBbIE)
pa3eioB H TeM KonTpoibHbIe IIpakTH4eckue
n/n Bceero oOpa3oBaTe/ibHbIE pecypchl
NMporpamMMsl padoThI padoThI




[ToBTOpEeHnue kypca 7 4 Bbu6muotexa [JOK
KJjlacca https://m.edsoo.ru/7f417{b2
OnucarenbHas
CTaTUCTHKA. 4 bubmunoreka LIOK
PacceuBanue https://m.edsoo.ru/7f417{b2
JTAHHBIX
bubmunoreka LIOK
Mrosxectsa 4 https://m.edsoo.ru/7f417{b2
BepositHOCTB
CIVIAHOro 6 1 bubmuoreka [IOK
ya https://m.edsoo.ru/7f417{b2
COOBITHS
Brenenue B Teopuio 4 bubnmoreka [JOK
rpacdos https://m.edsoo.ru/7f417fb2
Crnyuaiinble 2 bu6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f417{b2
O0001menue,
CHCTEeMaTH3alIHs 4 bubmorexa [IOK
. H https://m.edsoo.ru/7f417{b2
3HAHHUH
OBHIEE KOJIMYECTBO
YACOB IIO 34 0 1
ITPO'PAMME
9 KJIACC
HanMeHoBaHHe KoaunuyecTBO yacoB
Ne DJIeKTpOHHbIe (HM(ppoBbIE)
pa3ieioB U TeEM Konrpouabubie IIpakTnueckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypChl
NMporpamMmMbl padoThI padoThI




1 [loBTOpEeHue xypca 8 4 Bbu6muotexa [JOK
KJacca https://m.edsoo.ru/7f41a302
) DJIEeMEHTHI 4 1 bubnuoteka [JOK
KOMOWHATOPUKHI https://m.edsoo.ru/7f41a302
3 ['eomeTpuueckas 4 bu6nuoreka [JOK
BEPOSATHOCTH https://m.edsoo.ru/7f41a302
4 HcnpiTanus 6 1 bubmunoreka LIOK
bepnynnu https://m.edsoo.ru/7f41a302
5 Crnyuaiinas 6 Bbubmuotexa [JOK
BEJIMYHMHA https://m.edsoo.ru/7f41a302
6 O6o0mmeHue, 10 bubnuorexa [JOK
KOHTPOJIb https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2
[MPOI'PAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET






