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INOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM 1m(poBOM MHUpE BEPOATHOCTb W CTATHCTUKA MPHOOPETAIOT BCE
OO0JIBIIIYIO0 3HAYMMOCTD, KaK C TOUKH 3PEHUS MPAKTUYECKUX MPUIOKEHUH, TaK U UX POJIH
B 00pa3oBaHUU, HEOOXOAMMOM KaKJIOMY 4esloBeKy. Bo3pacraer uuciio npodeccuil, npu
OBJIaJICHUU KOTOPBIMU TpeOyeTcsi Xxopoias 0a30Basi HOJTOTOBKA B 00JIACTH BEPOSITHOCTH
W CTAaTUCTHKH, Takas MOJArOTOBKAa BaKHA JJIS TMPOJOIDKCHHS OOpa3oBaHHsl W IS
yCHelHo npodecCuoOHAIbHON Kaphephl.

Kaxp1ii 4eoBeK MOCTOSSHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEIOIINXCS Y HETO
JTaHHBIX. A 171 0OOCHOBAHHOTO TPUHATHUSI PEUICHUS B YCIOBUAX HEJAOCTAaTKAa WU
n30bITKa uWHOpMAUM HEOOXOAMMO B TOM YHCJIE XOpOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIILJICHUE.

NMeHHO MO3TOMY OCTpO BCTaja HEOOXOAUMOCTh CHOPMHUPOBATH Y OO0YUAIOIIUXCS
(GYHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIOUAIONIYI0 B ce0s B KauecTBE HEOThEMIIEMOM
COCTaBJISIIONICH yMEHHE BOCIPHHUMATH M KPUTUYECKH aHAIM3UPOBATH HH(OpMAIHIo,
MPEJICTABICHHYIO B Pa3IMYHBIX (hopMax, MOHUMATh BEPOATHOCTHBIA XapaKTep MHOTUX
peambHBIX MPOIECCOB M 3aBHCHMOCTEH, MPOU3BOIUTH MPOCTEHUINE BEPOSATHOCTHBIC
pacu€Thl.

3HaKOMCTBO B 3JIGKTUBHOM Kypce€ ¢ OCHOBHBIMU NPHUHIMIIAMU cOOpa, aHamu3a M
NpPEJCTaBICHUS] JAHHBIX W3 Pa3NUYHbIX cdep KU3HM O00IIecTBa W TOCyIapcTBa
npuobmaer oOydarommxcs K  OOMIECTBEHHBIM  HHTepecam. M3yueHue OCHOB
KOMOWHATOPUKM pa3BUBAE€T HABBIKA OpraHu3aluu mepedopa © ToAcUéTa Yucia
BAapMaHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3aJadaX. 3HAKOMCTBO C OCHOBaMH TEOpPUHU
rpadoB co3naér matemMaTHueckuil ¢yHIaMmeHT Uil (GOPMUPOBAHUS KOMIETEHIMI B
obnact wHPOpPMATUKH M IMPPOBBIX TexHONOrwi. [IpM W3ydyeHUU CTATUCTHKU U
BEPOSTHOCTH O00O0TAIIAOTCS] TPEJCTaBICHUS OOYYaIOMMXCS O COBPEMEHHOW KapTHUHE
MHpa U METOAAX €ro HccienoBaHus, (popMHUpyeTCs MOHWMAaHHE POJIM CTATUCTHKHU Kak
UCTOYHHKA COIMAbHO 3HAYUMOW HWH(POpPMAMM W  3aKJIQJBIBAIOTCS  OCHOBBI
BEPOSTHOCTHOTO MBIIIJICHHUS.

B cooTBeTcTBUY ¢ NaHHBIMU LETSIMH B CTPYKTYPE MPOTPAMMBI 3JICKTUBHOTO Kypca
«BeposITHOCTh M CTAaTHCTHKa» OCHOBHOTO OOIIET0 0O0pa30BaHMsI BBIJCICHBI CIEIYIOIINE
coJiepKaTenbHO-MeToquueckue JuHuU: «lIpeacraBneHne NMaHHBIX W OMHCATENbHAs
CTaTUCTHKa», «BeposSTHOCTBH», «IJJIeMEHTHl KOMOMHATOpUKW», «BBeneHune B TEOpHIO
rpadoBy.

Conepxxanue nuHuu «llpencraBieHue MaHHBIX U ONMHCATENbHAS CTATUCTUKA»
CIIY’KUT OCHOBOHW JJisi ()OpMUPOBAHUS HABBIKOB pabOTHI ¢ MH(pOpMALMEN: OT UYTCHUS U
UHTEpOpeTanuy MHPOpPMAIMH, TPEACTABICHHON B Ta0iumax, Ha [auarpaMmax H
rpadukax, a0 cOopa, TMpeACTaBICHUS U aHadu3a JAaHHBIX C HCIOJIb30BAaHUEM
CTaTUCTHUYECKUX XapaKTepUCTHUK CPEeOIHUX U paccenBaHus. Pabortas c maHHBIMH,
oOydaomuecss y4daTCs CUMTHIBATh U HMHTEPIPETHPOBATH JIaHHBIE, BbIJBHUIaTh,



apryMeHTHpPOBATh U KPUTUKOBATH MPOCTEHIIINE TUIIOTE3bI, Pa3MBIILISATh HaJl PaKTOpaMu,
BBI3BIBAIOIIMMY HM3MEHUYMBOCTh, M OLICHMBAaThb HX BIMSHUE Ha paccMaTpUBaEMbIe
BEJINYUHBI U IIPOLECCHI.

WHTYyUTUBHOE TMpPEACTAaBIEHUE O CIy4YalHOW W3MEHYMBOCTH, HCCIEI0BaHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAaHOBUTCS MOTHBHPYIOLIEH OCHOBOW JUIsI M3YyYEHHS
TEOPUH BEPOATHOCTEW. bomplioe 3HaUeHUE UMEIOT MPAKTUUECKUE 3a/1aHUs], B YACTHOCTHU
OIIBITHI C KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJACIISIMHU.

[ToHsiTHe BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBIonoao0us ClIy4yaitHOTO COOBITHSI.
[Tpu u3ydeHnn y4eOHOro Kypca o0ydaroluecss 3HaKOMSTCS ¢ IPOCTEHIIMMHU METOJaMU
BBIYMCIICHUSI BEPOSITHOCTEH B CIy4alHBIX JKCIEPUMEHTaX C PaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMM HCXOJIaMM, BEPOSTHOCTHBIMHM 3aKOHAMH, NO3BOJSIOIIMMHU CTAaBUTh U
pemiath 6ojee CIoKHbIE 3a7aun. B y4eOHbII Kypc BXOISIT HauaJdbHBIE MPEICTABICHUS O
CIIy4alHBIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

B pamMkax 5JeKTHBHOTO Kypca OCYHIECTBIISIETCSI 3HAKOMCTBO OOYYArOIIMXCS C
MHOXXECTBAMM M OCHOBHBIMHU OIl€palldsIMH HaJ MHOXECTBAMH, PAaCCMaTpPUBAKOTCSA
IpUMEpbl TPUMEHEHUs [UIsl pEelIeHUs 3a7ad, a TakKe HCIOIb30BaHUsl B JPYTUX
MaTeMaTHYECKUX Kypcax U y4eOHBIX IIpeIMETax.

B anexktuBHBIN Kypc « BEpOATHOCTD M CTAaTHCTUKA» BXOIAT Pa3/eiibl:

«IpencraBnenune faHHBIX», «OnucaTenbHas CTaTUCTUKAY, « CiyyaiiHas

W3MEHUYUBOCTHY, «BBenenue B Teoputo rpadony, «BeposTHOCTh U 4aCTOTa CIIYYaitHOTO

COOBITHSY, «BepoATHOCTBY, «1eMEHTbl KOMOMHATOPUKNY, « DIIEMEHTHI

KOMOMHATOpUKNY», «['eomeTpuueckasi BeposiTHOCTbY, «cnbitanus bepHymmy,

«Cnyuaiinas BenuunHay U «O000111eHne, KOHTPOIbY

ONEeKTUBHBIA KypCc paccuuTaH Ha 2 rojga. Ha m3yuyeHue 3JeKTMBHOro Kypca

«BeposiTHOCTh M cTaTUCTUKa» OTBOoAUTCA 68 wacoB: B 8 kiacce — 34 yaca (1 yac B
Heneno), B 9 kinacce — 34 gaca (1 yac B Henemo).



COJAEPKAHUE OBYYEHUA
8 KJIACC

[IpeacraBinenue JaHHBIX B BUJE TaONHI, auarpamM, TpaukoB. 3anoJHEHUE
Ta0NMI], YTEHUE U MOCTPOCHUE IuarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYTOBBIX).
Urenne rpadukoB pealbHBIX MpolleccoB. V3BinedueHue HHPOpMAIMU U3 JUArpaMM U
Ta0JINLI, UCTIOJIb30BAHUE U MHTEPIPETALUs JaHHBIX.

OnucaTtenbHasi CTaTUCTUKA: cpeAHee apu(METHYECKOe, MeJHhaHa, pa3Max,
HauOOoJbIlIee U HAMMEHbIIIEE 3HAaU€HNs Ha0Opa YMCIOBBIX AaHHBIX. [IpuMepsl ciydaiiHoi
U3MEHYUBOCTH.

CnyyaliHplil S5KCIEPUMEHT (OTIBIT) U cay4yaiiHOe coObITHE. BeposTHOCTh M YacToTa.
Posib ManoBEpOSITHBIX U MPAKTHUECKH JOCTOBEPHBIX COOBITUH B MPHUPOJE U B OOIIECTBE.
MoHeTa u urpajibHasi KOCTb B TEOPUH BEPOSTHOCTEM.

['pad, BepumHa, pedpo. Ctenens BepmuHbl. Yncno pédbep u cymMMapHasi cTereHb
BepiuH. [IpencraBnenne o cBsizHoctu rpada. Llenu u nuxisl. [lytu B rpadax. O6xox
rpada (ditnepoB myth). [IpencraBinenue o6 opueHTUpoBaHHOM Tpade. Pemenue 3amgau ¢
MOMOIIIBIO TpadoB.

[IpencraBneHue AJaHHBIX B BUIE€ TAOJIUII, AHArpamMmm, rpaduKoB.

MHO0X€ECTBO, 3JIEMEHT MHOYKECTBA, MOJAMHOXECTBO. Onepanun HaJ MHOKECTBAMH:
o0benMHeHne, InepeceueHue, nomnosHeHue. CBoilcTBa omepanuil HajJg MHOXXECTBAMHU:
IIEPEMECTUTEIIBHOE, COYETATENBHOE, PaCIpeleIuTENbHOE, BKIIOUeHUs. Mcnonp30BaHue
rpauuecKoro IMpeACTaBICHUS MHOXKECTB JJIS OMNHMCAHUS pEealbHbIX IPOLECCOB U
SBJICHUH, IPYA PELICHUU 3a/1a4.

N3mepenue paccemBaHusd JAaHHbIX. Jlucriepcuss M CTaHAAPTHOE OTKJIOHEHUE
YHUCIJIOBBIX HA0OpOB. J[narpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITHSI cllydaiiHOTO ombiTa. CiayuaiiHeie coObITHs. BepositHOCTH
coObITHil. ONBITBI ¢ PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSAMHU. CiydaiHbII
BbIOOp. CBSI3b MEXIy MAJIOBEPOSTHBIMU M MPAKTHUYECKU JTOCTOBEPHBIMHU COOBITHSAMU B
npupoje, oOIIecTBE U HayKe.

HepeBo. CBolCTBa J€peBbEB: E€IMHCTBEHHOCTh IIYTH, CYIIECTBOBAaHHE BHCSYEH
BEPIIMHBI, CBSI3b MEXAY 4YMCIOM BepUIMH M yuciaoM pédep. [IpaBuno ymHOXKEHUS.
Pemenue 3a1a4 ¢ momouibio rpagos.

[IpotuBomonoxHbie coObITUA. Juarpamma Diinepa. OObeTMHEHUE U TIEPECEUCHUE
coOpiTuii. HecoBmecTHbie coObiTusi. DopMyna CIOKEHHS BEPOATHOCTEH. Y CIOBHas
BeposTHOCTh. [IpaBuno ymHoxkenusi. HesaBucumbie coObiTusi. IlpencraBnenue
JKCIIEpUMEHTA B BHUJAE JepeBa. PerieHwe 3ahad Ha HaX0XKIEHHE BEpPOSITHOCTEH C
MIOMOILBIO JE€peBa CIIy4aHOIO SKCIEPUMEHTA, AMarpaMm Jujepa.

9 KUIIACC

[IpencraBnenne AaHHBIX B BHIE TaOJHWI, OUarpaMm, rpa(uKoB, MHTEPIPETAIHSI

naHHBIX. UTeHue U mocTpoeHue Tadaull, TuarpaMm, rpaduKoB MO peaibHbIM JIaHHBIM.



[lepecranoBku u ¢aktopuan. CodeTaHus W 4YHUCIO coveTaHUU. TpeyronbHHUK
[Tackans. Pemenue 3a1au ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BepoATHOCTb. Ciy4ailHbld BBIOOp TOYKM U3 (QUIYpPHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 AYTU OKPYKHOCTH.

Hcneitanue. Ycnex u Heyaada. Cepust ucnbiTaHUR 110 nepBoro ycmnexa. Cepus
ucnbiTanuii beprysm. BeposTHOCTH COOBITHIT B cepuy UCTIbITaHUN bepHysum.

CnyyaliHas BeJIMYMHA W paclpeiesieHne BeposTHOCTEH. Marematnyeckoe
oXuaaHnue u aucnepcus. [IpuMepsl MaTeMaTUYECKOrO OKHUJAHUS KaK TEOPETHUYECKOTO
CpPEHET0 3HAYEHHUSI BEJIMYMHBI. MaTeMaTHUeCKOE OXKHUJIAHUE WU JUCIIEPCHS CIy4alHOU
BEJIMYMHBI «YUCJIO YCIIEXOB B CEpUU UCTIBITAHUN bepHym.

[TonsitTue o 3akoHe OONbIIUX YKcen. V3MepeHre BepOATHOCTEN ¢ MOMOIIBIO YaCTOT.
Poub 1 3HaueHue 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOIIECTRE.



IINTAHUPYEMDbDIE PE3YJIBTATHBI OCBOEHUsA INPOI'PAMMBbI
SJIEKTUBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrpaMMbl yueOHOro Kypca «BeposiTHOCTh
U CTaTUCTHKA» XapaKTepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHHUE:

IPOSIBIIECHUEM HMHTEpeca K MPOIUIOMY M HACTOAILIEMY POCCUWCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILLEHUEM K JOCTHKEHHUSM POCCHUICKHX MAaTEMaTUKOB M POCCUICKOMN
MaTEeMaTH4YEeCKOW IIKOJbl, K HMCIOJIb30BAaHUIO 3THUX AOCTHKEHUH B JOPYrMX HayKax M
HOPUKIAAHBIX chepax;

2) rpaskaIaHCKoOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHIO 00S3aHHOCTEN IpaskJaHUHA M peau3alliy ero Mpas,
NpEICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKUMOHUPOBAHUSA  PaA3IUYHBIX
CTPYKTYp, SIBJICHUH, MPOLETYp IPAXKAAHCKOr0 00IIecTBa (HampuMep, BEIOOPHI, OMIPOCHI),
FOTOBHOCTBIO K OOCYXACHHMIO ATHUYECKHX MpOOJEeM, CBSI3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JIOCTHIKEHUI HAyKH, OCO3HAHMEM BaXXHOCTU MOPAIBHO-3THYECKHX
NPUHIIMIIOB B JEATENBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YyYacTH€ B pEHIeHMM NPaKTHYECKHX  3aJad
MaTEMaTU4YECKOW  HAIPaBICHHOCTH, OCO3HAHWEM  BaXXHOCTHM  MaTE€MaTU4YECKOTO
o0pa3oBaHusi Ha TPOTSHKEHUU BCEH OHKM3HU I YCHEIHON mpodeccuoHalIbHON
NEeSTETbHOCTH W Pa3BUTUEM HEOOXOAMMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYAIbHOW TPACKTOPUU OOpa30BaHMS W KUZHEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTPIO K OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4YeCKMX OOBEKTOB, 3ajlay, pEHICHUH, pacCyX ACHUM, YMEHUIO BUJICTh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMeN B JEATENIBHOCTH HA COBPEMEHHYIO CUCTEMY HayUYHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS UeEJIOBEKa, MPUPOJbI M  OOIIEeCcTBa,
NOHMMaHUEM MaTeMaTHYeCKOHl HayKH Kak c(epbl 4eJIOBEUECKOM NEATENIbHOCTH, TANOB
e€¢ pa3BUTUS M 3HAYUMOCTU JUISI Pa3BUTHUS IMBWIM3ALMUHU, OBIIAJICHUEM SI3BIKOM
MaTeMaTUKA M MaTeMaTHMYeCKOM KyJIbTypoll Kak CpeICTBOM IIO3HAaHUS MHMpa,
OBJIAJICHUEM IIPOCTEHIIIMMH HaBBIKAMH HCCIIEA0BATEIBCKOMN NEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopmMHupoBaHHe KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO0 0J1aronoIy4Yus:

TOTOBHOCTBIO IIPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 3/10POBbS,
BEJCHUS 370POBOTO 00pasa >KM3HMU (370pOBOE NHTAaHWE, COATAHCHUPOBAHHBINA PEXKUM



3aHATUN U OTJIbIXA, peryisapHas Gu3ndecKkas akTUBHOCTH), COPMHUPOBAHHOCTHIO HABBIKA
pedrekcuu, MpuU3HAHWEM CBOETO TMpaBa Ha OMMOKY W TaKOTO JXK€ TpaBa JIPYyroro
YEJIOBEKa;

7) 3K0J10THYeCKOe BOCIIMTAHUE:

OpUEHTAIlME!l Ha MPUMEHEHUE MAaTeMAaTHUYEeCKUX 3HAHUN JUIsl PEIICHHsS 3a/lad B
00J1aCTH COXPAHHOCTH OKpYKaloIlleld Cpenbl, MJIaHUPOBAHUS TMOCTYNMKOB M OIICHKH WX
BO3MOKHBIX TIOCJEACTBUNM JUIsI OKpYXAalollel Cpeabl, OCO3HAaHUEM TIJI00ATBHOTO
XapakKTepa dKOJIOTHYECKUX TTPOOIeM U IyTeH UX pelieHus;

8) ananTanus K U3MEHSIIOUIUMCS YCJIOBHSIM COIHAJIBLHOW M MPUPOTHOI cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSIX HEOTPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPaKTUUECKYyHO IESTEeIbHOCTh, B TOM YHCJIE yMEHHUE
VUYUTBCS Y APYTUX JIIOAEH, TpruoOpeTaTh B COBMECTHOM JEATETbHOCTH HOBBIC 3HAHUSA,
HABBIKM ¥ KOMIIETCHIIMH U3 OMBITA IPYTHUX;

HEO0OXOAMMOCTBIO B JOPMHUPOBAHUH HOBBIX 3HAHHM, B TOM YHCIIe (POPMYITHPOBATH
UJICH, TIOHSATHUSA, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSIX, B TOM UYHCJIE paHEe HEH3BECTHBIX,
0CO3HaBaTh JACPUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHHPOBATH CBOE
pa3BUTHE;

CITOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPHUHUMATH CTPECCOBYIO
CUTYAaIUIO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbBIC PEIICHUS
U AeicTBUS, POPMYIHPOBATH M OLICHUBATh PUCKH H ITOCIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIC YHUBEPCAIbHbIC Y4eOHbIe 1efiCTBUA

ba3oBble JJornuyeckue aeicTBUA:

® BBIBISATH U XapaKTEpU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TOHSATHHA, OTHOIIEHUH MEXAy MOHATUSAMH, (HOPMYJIUPOBATH
ONPEICIICHHUS MTOHATHH, yCTaHABJIUBATH CYILIECTBEHHBIN MpPU3HAK
KiIaccuukanuy, OCHOBaHMA Ui OOOOUICHMS W CpaBHEHUS, KpUTEPUU
IIPOBOJIMMOTO AHAJIN3A;

® BOCIPHUHHUMAT, dbopmynupoBaTh u npeoOpa3oBbIBATH CYXKJICHHUS:
YTBEPUTEIbHBIE U OTPULIATENIbHBIE, €IMHUYHBIC, YACTHBIE U O0IINE, YCIOBHBIE,

® BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M IPOTUBOpPEUHs B
dakTax, JaHHBIX, HAONIOJECHUAX U YTBEPXKACHMSX, Npeljaratb KpUTEPUH IS
BBISIBJICHMS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

e JeNaTh BBIBOABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
VHYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUECHH 110 aHAJIOTHH;

e pa3buparh JOKa3aTeNbCTBA MATEMAaTHUYECKUX YTBEPXKACHUN (MpsSMbIE U OT
IPOTUBHOI0), MPOBOJUTH  CAMOCTOSITEIbHO  HECJOXKHBbIE  JIOKa3aTeJbCTBa
MaTeMaTU4YeCKuX (HaKTOB, BBICTPAMBATh aPTYMEHTALUIO, IPUBOJAUTH IPUMEPHI U
KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;



BbIOMpATh cr1oco0 peleHus: y4eOHOM 3a7aun (CpaBHUBAaTh HECKOJIbKO BapUaHTOB
pelieHus, BbIOMpaTh HamOoJee MOAXOMAIMNA C YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble HCCIEA0BATC/IIBCKHUC HeﬁCTBHﬂ:

UCIIOJIb30BATh BOINPOCHl KAaK HCCIEIOBAaTEIbCKUNA HHCTPYMEHT I1O3HAHUA,
dopMynupoBaTh  BOIPOCHI,  (UKCHPYIOIIME  IPOTUBOpEYUE,  MpoOseEMY,
CaMOCTOSITEILHO YCTaHaBJIMBaTh MCKOMOE M JlaHHOE, (OpMUPOBATH THUIOTE3Y,
apryMeHTHpPOBATh CBOIO NO3ULUIO, MHEHUE;

OPOBOAUTH IO  CAMOCTOSITENIbBHO  COCTABJIEHHOMY  IUIAHY  HECIJIOKHBIN
AKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTHYECKOTO 00bEKTa, 3aBUCUMOCTEN 0OHEKTOB MEKY COOOM;
CaMOCTOSITEIbHO (hopMynupoBaTh OOOOIIEHHMS W BBIBOJBI 10 pe3yJbTaTam
NpOBENEHHOTO  HAOMIOJIEHUsI, HWCCIEIOBAaHUsA, OICHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIICHUI;

IPOrHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIpoliecca, a TaKkKe BBIJIBUTaTh
MPEIOJIOKEHHS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSX.

PatGora ¢ undgopmanueii:

BBISIBJIATh ~ HEJAOCTATOYHOCTh M HM30BITOYHOCTh  WH(POpPMAIMH, JaHHBIX,
HEOOXOIMMBIX JUISI pEIICHHUS 3aa4K;

BBIOMpATh,  aHAJU3UPOBATh, CUCTEMATHU3UPOBATh W  HHTEPIPETHPOBATH
WH(GOPMAIIUIO PA3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh GopMy TpelcTaBiIeHUS MHGOPMAIUA U WILTIOCTPUPOBATH PEIlaeMbIe
3aJ1a4¥ CXEMaMH, JruarpaMMaMu, HHOU TpaduKoi 1 ©X KOMOWHAIIUSMH,
OIICHMBATh HAJEKHOCTh MHPOPMAIIUU TI0 KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIIEM
wiH chOpMyITUPOBAHHBIM CaMOCTOSATETHHO.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC YUYeOHbIe 1eiiCTBUA:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYXKIIEHHUS B COOTBETCTBUU C YCIOBUSMU U
HEesIMU OOIIEHUS, SICHO, TOYHO, T'PAaMOTHO BBIpAXKaTh CBOI TOUYKY 3PECHHS B
YCTHBIX U MHCHbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHS IO XOJy PEIICHUs 3aJayw,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3ybTar;

B X0Jle OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMON TEMBI,
npoOJieMbl, peniaeMoi 3a/layd, BBICKA3bIBaTh WJICH, HAIICIICHHBIE HA TIOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXJACHHS C CYXICHUSMH JAPYTHMX YYaCTHHUKOB
uanora, oOHapYKUBaTh Pa3lInuUe U CXOACTBO MO3UIUN, B KOPPEKTHOU (popme
dbopMynupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEACTABIATh PE3yJAbTaThl PEIICHUS 3aJaud, SKCIEPUMEHTa, MCCIICIOBaHMUSI,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajay
MPE3EHTALIMN U OCOOEHHOCTEN ayAUTOPHUH;

MOHUMATh M HCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM M WHAMBUYaTbHOU
paboOTHI IPU PEIICHUH YYEOHBIX MaTEeMaTUUYECKUX 3a/1a4;



® [pPUHUMATh IIeJIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH OPraHU3AIUI0
COBMECTHOW paboOThl, paclpelessaTh BUIbl padOT, JAOroBapuBaThCs, OOCYKIATh
MpOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKHX JIFO/ICH;

® yYyacTBOBAaTh B TPYNIOBBIX (popMax paboThl (0OCYXIeHHs, OOMEH MHCHHUSIMH,
MO3TrOBbIE INTYPMbl W JpYrHe€), BBINOJHITH CBOK YacTh pabOThl U
KOOPAWHUPOBATh CBOU JCUCTBUS C APYTMMH UWICHAMH KOMAH[BI, OLIEHUBAThH
KayecTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKaMH B3aMOCHCTBHUS.

PeryﬂﬂTl/IBHble YHuUBEpPCaJIbHbIE yqeﬁm,le IleﬁCTBHH

Camoopranuszanus:
® CaMOCTOSATENIHHO COCTABISThH IUIAH, aJTOPUTM pEIIeHHs 3a7auu (WM €ro 4acTh),
BBIOMpATh CcMOCO0 pelIeHuss ¢ Y4ETOM HMMEIONINXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOW MH(OpMAITHH.
CaMOKOHTPOJ1b, IMOIUOHAIbHBbIH HHTEJICKT:
e BIAJECTh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ynbTara
pelIeHUsI MATEMAaTHYECKOM 3a]a4u;
® TPEABUJECTh TPYAHOCTH, KOTOPHIE MOIYT BO3HUKHYTh NpPH PEIICHUH 3aJ]a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIICHHUBATh COOTBETCTBUE PE3YJIbTAaTa MAEATEIBHOCTH IOCTABJICHHOM LIEIH U
YCIIOBUSIM, OOBSICHATh TMPUYUHBI JOCTIKEHUS WM HEIOCTHKCHUS —IIEIH,
HaxOJIUTh OIIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xoHuy o0yuyenus B 8 kiiacce oOydaroluiics MOJIyYUT CIEAYIOIIME IPEIMETHbIE
pE3yIbTaThI:

Yurate uHOpManMio, TNpeACTaBICHHYIO B Tabioumax, Ha Juarpammax,
NPEJCTABIATH JaHHBIE B BUJE TaOIHII, CTPOUTDH JHArpaMMbl (CTOJIOMKOBBIE (CTOIOYATHIE)
U KPYroBBI€) IO MacCUBaM 3HAUCHHIA.

OnuceiBaTh M1 HTHTEPIIPETUPOBATH PEAJIBHBIE YHCIIOBBIE IaHHBIE, IPEICTABICHHbIE B
TabJMIax, Ha quarpaMMax, rpadukax.

Hcnonp30BaTh [UIsl ONMCAHUS JAHHBIX CTaTUCTUYECKHE XAPAKTEPUCTUKH: CPEAHEE
apuMeTHIecKoe, Merana, HauOoJIplIee U HaMEHblIee 3HaUYeHMsI, pa3Max.

HNMers mnpexncraBieHue O CIy4alHOM W3MEHYMBOCTM Ha IpUMEpax IEH,
(Gu3nYecKUX BEIMYMH, AHTPONOMETPUYECKHX JIAHHBIX, HMEThb [PEACTaBICHHUE O
CTaTUCTUYECKOU YCTOMYMBOCTH.



N3BnekaTe U mpeoOpa3oBbIBaTh MH(POPMALMIO, MIPEJICTABIEHHYIO B BHUJE TaOJINL,
ayarpaMm, rpauKoB, IPEICTaBISITh JaHHbBIE B BUJIE TaOIMII, AMArpaMM, IpauKoB.

OnuceIBaTh TaHHBIE C TIOMOIIBIO CTATUCTUYECKUX MOKa3aTeNe: CpeJHUX 3HAaUCHUI
U Mep paccerBaHusl (pa3Max, IUCHEepCusl U CTaHJapTHOE OTKJIOHEHNUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUW M YACTOTHI COOBITUHA, B TOM YHUCIE IO
pe3yabTaTaM U3MEpeHU u HaOIroAeHUH.

HaxomuTe BepOSITHOCTHM CIy4dyalHBIX COOBITUH B OIbBITaX, 3Has BEPOSITHOCTU
3JIEMEHTAPHBIX COOBITUH, B TOM YHCIIE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSMU.

Hcnonp3oBath rpapuueckue MOAEIU: JEpPeBO CIy4alHOro 3KCIIEPUMEHTA,
JyarpaMmel JHiepa, YuCaoBas mpsmas.

OnepupoBaTh NOHATUSAMHU: MHOKECTBO, IIOJIMHOKECTBO, BBIIIOJIHATH OIEPALUU HaJl
MHOKECTBAMH: OOBEIMHEHHUE, IE€PECEUCHUE, JOIMOJHEHHUE, MEPEUUCIATh AIEMEHTHI
MHO’KECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh rpaduyeckoe MpeicTaBlIeHue MHOXKECTB U CBS3€H MEXKIy HUMHM JJIs
OIHCAHUS MPOLIECCOB U SBJIEHUM, B TOM YMCJIE IIPU PELICHUU 33734 U3 APYTruX y4eOHBIX
IIPEAMETOB U KYPCOB.

K xoHuy o0y4yenus B 9 kJjacce oOydaroluiics MOJyYUT CIAEAYIOIINE IPEIMETHbIE
pE3yNbTaThL:

W3Bnekats U mpeoOpa3oBbIBaTh HMH(OPMALNIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaOuull, auarpamMm, IpaduKoB, MPEACTABIATH JaHHbIE B BUJE
Ta0JIUIl, AUarpamm, rpaduKoB.

Pemars 3agaud  OpraHuM3OBaHHBIM 1IepeOOpOM  BapUaHTOB, a TaKke C
UCTOJIb30BaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB.

Hcnonp30BaTh onucaTenbHbIE XaPAKTEPUCTUKH U1 MACCUBOB YMCJIOBBIX JIaHHBIX,
B TOM YMCJIE CPEIHUE 3HAYCHUS U MEPBI PaCCEUBAHU.

HaxomuTh 4acToThl 3HAYEHMM M 4YacTOThl COOBITUSA, B TOM 4YHUCJE MOJIb3YICh
pe3ylibTaTaMy MPOBEIEHHBIX U3MEPEHU U HAOIIOICHUH.

HaxoauTh BEpOATHOCTH CITy4ailHBIX COOBITHI B M3YUYEHHBIX OMBITAX, B TOM YHCIE B
OTBITaX C PABHOBO3MOXKHBIMU 3JIE€MEHTAPHBIMH COOBITHUSIMH, B CEpUSAX HCIBITAHUN 0
IIEPBOTO yCcIexa, B CEpUsAX UCIBbITAaHUM bepHyn.

VMeTh npeacTaBlIeHUE O CIIy4allHOU BEJIMYMHE U O PACIPEEICHUN BEPOSATHOCTEN.

HNmers mnpenactaBieHMe O 3aKoHE OONBIIMX YWCed Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOW W3MEHYMBOCTH M O POJM 3aKOHA OOJBIIMX YHUCEN B
npupoje u o0IIeCTBeE.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KosauvecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposbie)
Ne i/ Konrpoabubie IIpakTHnuyeckue
NMPOrpamMMbIl Bcero oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
1 [IpencraBiacHue TaHHBIX 4 2 bubuworexa LIOK
pe A https://m.edsoo.ru/7f415fdc
2 OnucaTenpHas CTATUCTUKA 3 bubmmorexa LHOK
https://m.edsoo.ru/7f415fdc
bubmmoreka [IOK
7 2 1
3 CTysaiiHias HSMEHTHBOCTE https://m.edsoo.ru/7f415fdc
4 Beenenue B Teoputo rpadoB 3 Bubmiorexa LIOK
A P P https://m.edsoo.ru/7f415fdc
BepostHoCTh M yactoTa bubmmoreka [IOK
5 . 4 1
CITyYaHOTO COOBITHSI https://m.edsoo.ru/7f415fdc
6 OnucaTrenbHas CTaTUCTHKA. 4 bubmmoreka [IOK
PaccenBanue qaHHBIX https://m.edsoo.ru/7f417fb2
bubmmoteka [IOK
7 M 2
noxeeTsa https://m.edsoo.ru/7f417fh2
8 BepositHOCTB citygaitHOTO €00 3 1 bubmorexa LIOK
SITHOCTB CITy4aiHOT BITHUSA
P - https://m.edsoo.ru/7f417fh2
bubnunoreka LIOK
9 B 2
BC/ICHHE B TCOPHIO rpaghos https://m.edsoo.ru/7f417fh2
10 Crny4daitHbie COOBITHS 5 bubnuoteka [{OK



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

11

O000111eHIE, CUCTEMATH3aLIHS
3HAHUU

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

but6mmoreka [JOK
https://m.edsoo.ru/7f417fb2

OBILIEE

KOJIMYECTBO HACOB 3A I'O/]

34



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

9 KUIIACC

Konu4yecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB U TeM (undposbie)
Ne /i Konrpoasubie IIpakruyeckue
NMpOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
but6mmoreka [JOK
1 I1 4
OBTOPEHHE Kypca 8 kacca https://m.edsoo.ru/7f41a302
DneMeHThl KOMOMHATOPUKH
5 4 1 bubmnorexa IIOK
https://m.edsoo.ru/7f41a302
3 I'eomeTprueckast BEpOSTHOCTh 4 bubmorexa LOK
P P https://m.edsoo.ru/7f41a302
4 Wcnbitannsa bepaymm 6 1 bubnmnoreka LIOK
https://m.edsoo.ru/7f41a302
5 CrnydaiiHas BeIu4nHa 6 bubnunoreka LIOK
https://m.edsoo.ru/7f41a302
bubmmoteka [IOK
6 10 1
Obobuienne, koHTpOIE: https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O 34 1 5

I[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-METOJAUYECKOE OBECIEYEHUE OBPA30BATEJBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JIUISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI I1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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