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INOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM MH(PPOBOM MHpE BEPOSTHOCTh W CTATUCTHUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTD KaK C TOYKH 3PCHHS IPAKTUICCKUX MPIIOKEHUH, TaK U
UX poiau B 00pa3oBaHMM, HEOOXOAUMOM KaXXJIOMYy 4eloBeKy. Bo3pacrtaer yucio
npodeccuii, mpu OBIAICHUH KOTOPBIMH TpedyeTcs xoporas 6a3oBasi MOATOTOBKA
B 00JlaCTU BEpPOSTHOCTM U CTAaTUCTUKM, Takas TMOJArOTOBKAa BaKHa s
POAODKEHUS 00pa30BaHUs U IS YCIEITHON MpodeCCHOHaIbHON Kaphephl.

Kaxxp1ii 4emoBek MOCTOSSHHO MMPUHUMAET PEIICHHS HA OCHOBE UMEIOIIUXCS Y
HEero AaHHbIX. (715 000CHOBaHHOTO MPUHATUS PEIICHHS B YCIOBHUSX HEIOCTATKa
WK U30bITKa HHGOPMAIIMU HEOOXOAMMO B TOM YHCIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MbllUIeHHe. VIMEHHO m03TOMYy BO3HHUKJIA
HE0O0X0MMOCTh (hOPMUPOBATh Y OOydaromuxcs (QyHKIIMOHATBHYIO TPAMOTHOCTb,
BKJIFOYAIONIYI0 B ce0si yMEHHWE BOCIPHHUMATh M KPUTHYECCKH aHAJIU3UPOBATH
uH(hoOpMaIMIO,  TPEACTABICHHYIO B  paslWyHbIX  (opmax,  MOHUMATh
BEPOSITHOCTHBIM XapakTep MHOTMX pPEaJbHbIX IMPOLIECCOB U 3aBUCUMOCTEH,
MIPOU3BONTH MPOCTEHININE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM IPUHLIMIIAMHU cOOpa, aHaIu3a u
MPEICTABIICHUS JAHHBIX W3 Pa3IUYHBIX cdep KU3HU OOIIeCTBAa M TOCYyJapCcTBa
npuoOmaeT oOydJarmmxcsa K OOMIECTBEHHBIM UWHTepecam. M3ydeHune OCHOB
KOMOMHATOPUKHU pa3BUBAET HABBIKM OpraHU3alluMd Tepedopa U mojacuéra yucia
BapHAHTOB, B TOM YHCJIE B MPHUKIAIHBIX 3a/1adaX. 3HAKOMCTBO C OCHOBAMHU TEOPUU
rpadoB co3maét MaremMaTnueckuil GyHIaMeHT 7151 HOPMUPOBAHKS KOMIIETEHITUN B
obnactu MHPOPMATUKU U IUGPOBBIX TeXHONOTUH. [Ipyn M3ydeHUn CTATUCTUKU U
BEPOSITHOCTU 00OTalalTcsl MpeCTaBiIeHUuss OOyYarolumxcsi O COBPEMEHHOMU
KapTHHE MHpa M METOJax €ro HCCIeNOBaHus, (POPMUPYETCS TOHUMAHHUE POJIU
CTaTUCTUKH KaK NCTOYHUKA COIMATLHO 3HAYMMOUN MH(DOpPMAITUU 1 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBITIUICHHUSI.

B cooTBeTcTBUMM ¢ JMaHHBIMH LETSIMHA B CTPYKType IpPOrpamMmbl y4eOHOTO
Kypca «BeposTHOCTh M CTAaTHCTHKA» OCHOBHOIO 00IIero oOpa3oBaHHs Ha
yrayOlnEHHOM YPOBHE BBIICTICHBI CIEAYIOIIKE COJAEPKATEIbHO-METOANUECKHE
muaun: «lIpencraBnenre JaHHBIX W OMHCATENIbHAS CTATHCTHKAY», «BeposTHOCTHY,
«OneMeHThl KOMOWHATOPHKN», «BBenenue B Teopuio rpadoy, «MHOKECTBAY,
«Jlorukay.

Copepxxanue nuaun «lIpencraBnenue NaHHBIX U ONMUCATEIbHAS CTATHCTHKA
CIIy’)KUT OCHOBOW i1 (DOPMHPOBAHUS HABBIKOB PAaOOThl ¢ HMH(pOpMaLUEH: OT
YTCHUS W WHTEpIpeTanuu WHGOpPMAIMK, TMPEACTaBICHHOW B Ta0OiauIaxX, Ha
auarpaMMmax W Tpadukax, g0 cOopa, MPEACTABICHHS M aHalW3a JIaHHBIX C
UCIOJIb30BAaHUEM CTATHUCTUYECKUX XapaKTePUCTUK CPEIHUX M PaCCEHBAHUS.
PabGoTasi ¢ naHHbIMH, OOydYaromiyecsi y4yaTcsi CUMTBIBaTh M HMHTEPIPETHUPOBATH



JJaHHBIE, BBIABUIaTh, APTYMEHTHUPOBATh U KPUTHUKOBATH IMPOCTEHIINE THIIOTE3HI,
Pa3MBINIUIATh HAJ, (PaKTOpaMu, BBI3BIBAIOIIMMHU W3MEHUMBOCTb, M OIICHUBATH HMX
BIIMSIHUE HA PACCMATPUBAEMbBIE BETUYMHBI U MPOLIECCHI.

MHTYUTUBHOE NPEACTABICHUE O CIy4alHOW WM3MEHUYMBOCTU, MCCIIENOBAHUE
3aKOHOMEPHOCTEM M TEHAECHIMKA CTAHOBUTCS MOTUBHUPYIOIIEHW OCHOBOW IS
M3y4YECHUs TEOPUH BEPOSTHOCTEW. bonbmioe 3HAUYEHHME HMEIOT MPAKTUYECKHE
3aJ]aHUs], B YACTHOCTH OIIBITHI C KJIACCUYECKUMU BEPOATHOCTHBIMU MOJEISMU.

[ToHsiTue BEpOSTHOCTU BBOAMUTCS KaK Mepa MPaBIONOJ00Ms CIy4ailHOro
coObitusi. Ilpu wu3ydyeHun ydeOHOro Kypca oOydarouiMecsi 3HAKOMATCS C
MPOCTEUIIMMUA  METOJIAMU  BBIYMCJIICHHS  BEPOSTHOCTEM B CIIyYalHBIX
DKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3JIEMEHTAaPHBIMU HCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMU, TO3BOJISIONIMMU CTaBUTh M PEIIaTh 00Jiee CIOKHbBIC
3amauyn. B ydeOHbI Kypc BXOJSAT HauyajbHbIE MPEACTABICHHUS O CIy4alHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4ebHOrO Kypca OCYIIECTBISCTCS 3HAKOMCTBO OOYYArOIIMXCS C
MHOKECTBAMU U OCHOBHBIMH OII€PALIMSIMU HAJlI MHOKECTBAMH, PACCMATPUBAKOTCSA
IpUMEpPHl TIpUMEHEHHUs: TrpadoB U AJIEMEHTOB TEOPUU MHOKECTB ISl PEIICHUs
3a/lay, a TaKXKe HMCIOJh30BaHUSA B JIPYTMX MaTeMaTHYECKUX Kypcax U Y4eOHBIX
MpeIMETax.

Ha usydenue yuebnoro kypca «BeposTHOCTh U cTatucTtukay oTBoautcs 102
yaca: B 7 kiacce — 34 yaca (1 gac B Hegento), B 8 kiacce — 34 yaca (1 yac B
Henento), B 9 kinacce — 34 yaca (1 gac B Hefienio).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

[IpencraBienue AaHHBIX B BUAE TaOJMI], AUAarpaMM. 3aroJIHEHUE TaOJMIL,
YTEHHE M TIOCTPOEHUE CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX JUATPAMM.
Urenue rpaukoB peabHbIX MpoueccoB. M3Bneuenne nHPopMaluuu U3 JuarpamMm
¥ TaOJIUL, UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JAHHBIX.

OnwucarenpHasi CTAaTUCTHKA: cpelHee apupMeTHUecKoe, MeauaHa, pa3max,
HaumOOJbIIIEE W HAWMEHbIIEEe 3HAYCHMs, KBAPTUIM, CpEJHEE TapMOHUYECKOE,
CpeaHEE TAPMOHNYECKOE YMCIOBBIX JaHHBIX.

[Ipumepsl  cilyyalHOM M3MEHYMBOCTU IPU HU3MEPEHUAX, B MACCOBOM
IPOU3BOJCTBE, TEHACHLUHMH M CIydailHble KoJjeOaHWs, TPyNIUPOBKA JaHHBIX,
IIPEACTABICHUE CIIy4YalHOW WM3MEHYMBOCTHM C IIOMOINBID JHArpaMM, 4YacTOTHI
3HAYEHUH, CTATUCTUYECKAsA YCTONYUBOCTb.

I'pad, BepmmHa, pedpo. Crenenp BepuuHbl. Yucino pédep u cymmapHas
crenienb BepuuH. [lonstue o cBs3ubIxX rpadax. [lytu B rpadax. Llenn u nukibl.
O6xox rpada (siinepoB myTh). [lonsatue 06 opuentupoBanHoM rpade. Perenue
3a/1a4 ¢ MOMOIIIBIO TpadoB.

VYTBepxkIeHUss U BbICKa3biBaHUA. OTpULIAHME YTBEPKICHHUS, YCIOBHBIE
YTBEPXKJICHUS, OOpaTHble M PABHOCWJIbHBIE YTBEPXKIEHHUS, HEOOXOJMMBbIE U
JIOCTAaTOYHBIC YCIOBHS, CBOMCTBA U NPU3HAKU. [IpOTHBOIIOIOKHBIE yTBEPKIACHNUS,
JI0Ka3aTeIbCTBA OT IPOTUBHOTIO.

Crny4ailHeIil SKCIIEpUMEHT (OIBIT) M ciydaiiHoe coObiTHe. BeposTHOCTH u
4yacToTa cliydaiiHOro coObITHs. Ponb  MajoBepOSTHBIX UM IPAKTUYECKU
JIOCTOBEPHBIX COOBITUI B IPUPOJE U B OOIIECTBE.

8 KVIACC

MHO0keCTBO M MOAMHOXKECTBO. [IprMepbl MHOXKECTB B OKPYIKAIOIIEM MHPE.
[lepeceuenne u oObenUHEHHUE MHOXECTB. Jlmarpammbl Ditnepa. Ywuciosbie
MHOXecTBa. [IpuMepbl MHOXECTB U3 KYpCOB aiureOpbl M TI'E€OMETPUHU.
[lepeuncnenne 37€MEHTOB MHOXECTB C MOMOIIbIO OPraHM30BAaHHOTO Iepedopa u
IpaBuiia yMHOXEHUS. @DopMyIia BKIHOUEHUSA-UCKITFOYEHHS.

DnemeHTapHble COOBITUS. BeposaTHOCTH ciaydalHbIX COOBITHIA. OMBITHI C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CiydallHbIN BBIOOD.

N3mepenue paccemBaHUs YMCIOBOTO MaccuBa. J(ucmepcuss M CTaHAApTHOE
OTKJIOHCHHE 4YHUCJIOBOro HaOopa. CBoiicTBa HOHUCIEPCHU W CTaHAAPTHOTO
OTKJIOHEHHUs. J[narpamMmbl paccerBaHus ABYX HAOMIOMaeMbIX BenwuuH. JInHehHas
CBSI3b Ha JUarpaMMe pacCEUBAHUS.



HepeBo. JlepeBo cayuaiiHoro »skcnepuMeHTa. (CBOMCTBAa  J€pPEBBEB:
€IMHCTBEHHOCTD ITyTH, CBSI3b MEXJly YHUCIOM BEPIIMH U yucioM pédep. [lonsarue o
IUIOCKUX rpadax. Pemenne 3a1a4 ¢ HOMOIIbIO IEPEBLEB.

Jlornueckue coro3el «M» n «MJIN». CBA3p MeXAy JIOTUYECKUMH COO3aAMHU U
ornepauusMH HaJl MHOXKeCTBaMU. Mcroyib30BaHUE JIOTHYECKUX COI030B B aireope.

CrayuyaitHple  COOBITHMSI KaKk  MHOXECTBA  DJIEMEHTAapHBIX  COOBITHIA.
[TpoTuBonosnoxkHeie coObiTUsA. Onepauuu Haja coObTUAMU. DopMyna CIOXKEHUs
BEPOSTHOCTEM.

IIpaBuno YMHOXEHUS BEPOSITHOCTEH. YcinoBHas BEPOSITHOCTb.
[IpencraBneHne CiydallHOrO OSKCIIEpUMEHTA B BHUJE JepeBa. HesaBucumbie
COOBITHSI.

9 KUIIACC

KombunaropHnoe npasuno ymHoxkeHus. IlepectaHoBku u ¢gakropuan. Yucio
couerannii u TpeyroibHUK Ilackans. CpoiicTBa uyucen codetanuii. buHOM
HeroToHa. Pemenne 3a1au ¢ HCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckass BeposATHOCTh. CiydailHbIA BBIOOp TOYKM M3 (UTYpHI Ha
IIJIOCKOCTH, U3 OTPE3Ka, U3 1yI'd OKPYKHOCTH.

Hcneitanusa. Yenex u Heyaada. Cepusi MCHBITaHMM 1O IIEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymuin. BeposTHOCTH cOOBITHII B CEpUU  HCIBITAHUUN
bepuymn. Ciiy4daiiHblil BBIOOp M3 KOHEYHOI'O MHOKECTBA.

CnyvailHasgs BeJIWYMHA W pacnpeaelieHue BeposiTHocTedl. [Ipumepst
CIIy4alHBIX BEJIWYMH. Ba)kHble paclpeleneHus — YKCIO IIONBITOK B CEpUU
VCIIBITAHUN 10 NIEPBOTO yCIIEXa U YUCJIO YCIEXOB B CEPUU UCIBITAaHUM bepHyiun
(reoMeTpruecKkoe 1 OMHOMHAIBLHOE PACTIPEICTICHHUS).

MaremaTn4yeckoe OKHIAHWE CIy4YalHOW BeIWYUHBI. DU3HYECKUM CMBICIT
MaTeMaTU4ecKoro oxujaHus. IlpuMepbl HMCIONB30BAHUSA MATEMATUYECKOIO
oxunanusa. Jlucriepcuss M CTaHJAPTHOE OTKIOHEHUE CIIy4YalHON BEJIMYUHBI.
CBoiicTBa MAaTeMaTHYECKOTO OXHMJIAHUS MW Aucnepcud. Maremarndeckoe
0’)KMJIAHUE U AUCIIEPCUS U3YUYECHHBIX PACIpPEACICHUN.

HepaBenctBo YeObiméBa. 3akoH OonbIIMX YHCEN. MareMaTHYECKHE
OCHOBaHUS U3MepeHus: BeposiTHocTel. Posib 1 3HaueHue 3akoHa OOJIBIINX YUCEN B
HayKe, B IPUPOJE U OOLIECTBE, B TOM YHUCIIE B COIIMOJIOTMYECKUX 00CIEI0BAaHUSAX U
B U3MEPEHHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA 1TPOI'PAMMDBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YI'JTYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTAaThl OCBOCHUA NPOTPAMMBI IO MaTEMaTUKE
XapaKTEPU3YKTCS B YaCTH:

1) mIaTpHOTHYECKOTO BOCIIMTAHMS:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY U HACTOSUIEMY POCCUHCKOM
MAaT€MaTHKH, [IEHHOCTHbIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHUUCKHUX
MAaTEMATUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITHUX
JTOCTIDKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH IpakJaHWHA U Peau3aliK €ro
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PakJIaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO dTUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM MPUMECHEHUEM JOCTHKCHUUM HAyKH, OCO3HAHHUEM BaXXHOCTHU
MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad
MAaT€MaTH4YEeCKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa3zoBaHMsl HA MPOTSHKEHUM BCEH JKU3HU AJIA YCHEHIHOW MPOQEeCcCHOHATIBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

CIIOCOOHOCTBIO K 3MOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajiau, PEUICHUN, pacCy>XIECHUM, YMEHUIO BUJETb
MAaTeMaTH4YECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTE HAYYHOTO MO3HAHMS:

OpPUEHTALIMEd B JIESITEIbHOCTM HA COBPEMEHHYK) CHCTEMY HAay4HBIX
IIPE/ICTaBIIEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
o011lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIoBeUYeCKOn
JNEATEIbHOCTH, 3TAallOB €€ Pa3BUTHS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJINA3ALNH,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPeACTBOM
MIO3HAHUS MUPA, OBJAJECHUEM HABBIKAMH MCCIEA0BATENBCKON IEATEIIBHOCTH;

6) ¢usnmyeckoro BocnuTaHus, GOpMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYUs:



TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBBS, BEACHHS  370POBOTO  oOOpa3a JKH3HH  (3J0pOBOE  IHTAHHE,
cOQJIaHCUPOBAHHBIN pPEXUM 3aHATHUH H  OTAbIXa, peryispHas (dunveckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PEePICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTro K€ IpaBa JPYroro 4eaoBeKa;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

OpHEHTalMEl HAa MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NI peuieHus 3ajad
B 00JIaCTU COXPAHHOCTH OKpY>Karollell cpe/bl, IMJIAaHUPOBAHHUS TMOCTYNKOB U
OIIEHKM HMX BO3MOXKHBIX TIOCJICICTBUN ISl OKPY’KaroIIeH cpeibl, OCO3ZHAHUEM
TJI00AJIBHOTO XapakTepa KOJOTHUECKHUX MPOOJIEM U MyTEH UX PEIICHUS;

8) aganTanuM K M3MEHAIONIUMCS YCJAOBHUAM COUMAJIbHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA y APYTHX JIOJCH, MpuoOpeTaTh B COBMECTHOW ACSTEIBHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYJIUPOBATH UJIEH,
MOHSATHUSI, TUMIOTE3bI 00 00BEKTAaX U SIBIICHUSIX, B TOM YKCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHUA KOHTPMEp, KOPPEKTUPOBATH
MpPUHUMAEMbIe pelIeHUs] U JeUCTBUS, (GOPMYJIHPOBATH U OIEHUBATh PUCKU U
MOCIICZICTBUS, (HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pesynbrare ocBoeHMsSI TPOrpaMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
ob1ero oopa3zoBanus y oOydaromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATbHBIMH
MO3HABATEILHBIMU  JIEHCTBUSIMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JIEUCTBUSAMH U YHUBEPCATHHBIMH PETYJITUBHBIMU JIEHCTBUSAMH.

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

BBISIBISITh U XapAKTEPU30BATH CYUICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH MEXIy MOHATUSAMH, (PopMyIUpOBaThH
ONpEeICNICHUs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(UKAIWU,
OCHOBaHWUS JIJIs1 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHATN3A;



BOCIIpUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPHUIATENIbHBIC, €IMHIUYHbIE, YACTHBIE U OOIIHE, YCIOBHbIC;

BBISIBJISITh MATEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIOJACHUSAX U YTBEPXKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C HCHOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUEHHH 110 aHAIOTUH;

pa30OupaTh J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
IPOTUBHOIrO), MPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeIbCTBA MAaTEMAaTHUYECKHX
(dakToOB, BBICTpaWBaTh ApTyMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIIMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyKJIeHHUs;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEILIEHUs, BbIOMpaTh Hauboliee MOAXOASAIIMM ¢ y4€TOM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciaenoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KAaK MCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MOpoOdieMy,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh HMCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUIO, MHEHHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY DKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXY COOOMH;

CaMOCTOSITENNbHO (POPMYITUpPOBAaTH OOOOIICHHSI U BBIBOJBI MO pe3yibTaTaM
OpOBEAEHHOIO  HAOIIOACHMS, MCCIEAOBAaHHUSA, OKCIEPUMEHTA, OLEHUBATh
JIOCTOBEPHOCTb MOYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000LICHMI;

POTrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TaKXKe BbIABUTAThH
IPEANOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMAINH, JaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUS 3a]1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3INYHbIX BUAOB U (POPM IPENCTABICHNUS;

BEIOWpaTh (opmy mpencrtaBieHuss WHGOpPMAIMM W WLIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmmMaMu, HTHOUW rpaduKkoi U uX KOMOUHAIIMSIMU;

OIICHUBATh HAJAEKHOCTh MHPOPMALIUU 1O KPUTEPHUSIM, MPEATOKEHHBIM WITU
c(hOpMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYX JACHHUSI B COOTBETCTBUH C YCIOBUSIMH U
HeJasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOI TOYKY 3PCHHUS B
YCTHBIX M THUCHbMEHHBIX TEKCTaX, JIaBaTh IMOSCHEHHUS MO XOJy PEIICHHS 3a7ayH,
KOMMEHTHPOBATh TIOJIYYCHHBIN PE3yJIbTAT;

B X0Ji¢ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJeMBbl, pemaeMoi 3aJadd, BBICKA3bIBATh HJCH, HAICJICHHBIE Ha TIOWCK
pelIeHns], COIMOCTABIISITh CBOU CYXKIEHUS C CYXJICHHAMU JPYyTHX YYaCTHUKOB
Jyaaora, oOHAapyXUBaTh Pa3finunMe M CXOJICTBO TO3UIIMH, B KOPPEKTHOH (opme
dbopMyIIHpOBaTh pa3HOTIIACHS], CBOM BO3PAYKEHUS;

MIPEICTABIIATh PE3yJIbTAThl PEIICHUS 3aJ1a4i, DKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTA, CaMOCTOSITEJILHO BBIOMpPATh (opMar BBICTYIUICHHUS € Y4E€TOM 3ajad
MIPE3CHTAIIMU 1 OCOOCHHOCTEH ay IUTOPHH;

MMOHUMATh M KMCIOJIb30BaTh MPEUMYIECTBA KOMAaHJAHOM U WHIUBUIYATHHOM
paboThl MpU pEIICHWH Y4YeOHBIX MaTEeMaTHYECKUX 3ajad, IPUHUMATh IeJb
COBMECTHOM JEeATEIHbHOCTH, IUTAHHUPOBATHh OPTaHU3alMI0 COBMECTHOW paloTHI,
pacrpenensaTh BUABI padOT, JOTOBapHBATHCS, OOCYXKAaTh IPOIECC M pPe3yJIbTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpyHmnoBbIX (opmax paboThl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATH CBOKO YacTh pabOTBI |
KOOPJIMHUPOBATh CBOWM JCHCTBUSA C JPYTMMH WICHAMHA KOMAaH[bI, OIICHUBATH
KauecTBO pe3yJibTarTa M Kad4ecTBO CBOCTO BKJIajJa B OOIIMH pe3yibTaT Mo
KpUTepusiM, chopMyJIMPOBAHHBIM YUYACTHUKAMU B3aHMOICHCTBUS.

PeryisiTuBHbBIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBbI VISl PEIICHUS] B JKM3HEHHBIX M y4E€OHBIX CHUTYyallUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOAX0JAX MPUHATHUS pelieHU (MHIUBUIYaJIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATh IUIAH, aJrOPUTM pEUIeHUs 3ajadd (WU €ro
4yacTh), BBIOMpATh CHOCOO pelieHuss € Y4E€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHTHI
pelIeHHi ¢ y4ETOM HOBO MH(OPMALIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJa/IeTh CIIoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTara
pelIeHus] MaTeMaTUYECKOM 3a/1auk, CAMOMOTHUBALIUU U PEIICKCUU;

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMIMOOK, BHISIBJICHHBIX TPYIHOCTEH;



OIICHUBAaTh COOTBETCTBHUE PE3yJbTaTa JEATEIIbHOCTH MOCTABJICHHOW LIEIU U
YCIIOBUSIM, OOBACHSTH IPUYUHBI JIOCTHKCHUS UM HEIOCTYHXKCHHUS 11€7TH, HaXOIUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIpakaTh SMOILIMM TPU H3YYEHUHW MATEMAaTHUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIIEHKY pEelIeHUs 3aauHu.

HNPEJAMETHBIE PE3YJIBTATBI

K koniry 00yueHus B 7 kj1acce 00ydaromuics MOIyduT CISAYIONre MPeAMETHBIC
pe3yabTaThI:

Uutarb uH(OpMaLUIO, NPEICTABICHHYIO B Ta0auuax, Ha JIudarpaMmmax,
NpEeACTaBIATh JIaHHBIE B BUJE TaOJIHI], CTPOUTHh CTOJOUKOBBIE (CTOJIOUYATHIC) U
KpPYTOBBIE IMarpaMMbl 10 MacCUBaM 3HAYEHU M.

OnuchlBaTh ¥ HHTEPHPETUPOBATh  pEAIbHbIE  YUCIOBBIE  JIaHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAX, HA IUarpaMmax, rpapukax.

Hcnonb3oBaTh [Isi ONMCAHUS JAHHBIX CTATHCTUYECKHE XApPAKTEPUCTUKHU:
cpenHee apudMETHYECKOE, MEIWaHa, HauOOJbIIee W HAWMEHBINEE 3HAYCHUS,
pa3max, KBapTUJIU.

NMeTh mpeacTaBiI€HUE O JIOTUYECKUX YTBEPXKICHUSX M BBICKA3bIBAHUSX,
YMETh CTPOUTH OTpPUIAHUS, (OPMYIUPOBATH YCIOBHBIE YTBEPXKACHUS MpU
pEelIeHNH 3a/1a4, B TOM YHCII€ U3 JPYTUX y4eOHBIX KypCOB, UMETh MPEACTABICHHE
0 TEOpEeMax-CBOICTBaX M TeOpeMax-IPU3HAKAX, O HEOOXOJIMUMBIX U JOCTATOYHBIX
YCIIOBHSIX, O METOJIE 10KA3aTENbCTBA OT IPOTUBHOTO.

Wmerps mipeAcTaBieHHE O CIy4yalHOM HM3MEHYMBOCTH Ha MpUMeEpax
pe3yiabTaTOB MU3MEPEHUN, LEH, (PU3NYECKUX BEJIWYUH, AHTPOIOMETPUYECKUX
JAHHBIX, UMETh NIPEICTABIICHUE O CTATUCTUYECKON YCTOMUYUBOCTH.

Hcnonp30BaTh [Ji1 ONMMCAHUSA JAHHBIX YacTOThl 3HAYEHHUM, TPYNIHUPOBATH
JAHHbIE, CTPOUTH TUCTOTPAMMBbI IPYNIIUPOBAHHBIX TAHHBIX.

Hcnonb3oBaTh rpadpl AJid pelIeHUs 3a7a4, UMETh MPEACTaBICHUE O
TepMUHAX Teopuu rpadoB: BepiinHA, pedpo, Lemb, MUK, OyTh B rpade, UMETh
npenacraBiieHne 006 00xoje rpada u 06 OPHEHTHPOBAHHBIX rpadax.

K koHI1y 00yueHus B 8 kiacce o0y4aromuiicss HOJyUUT CIEAYIOIINE TPEIMETHBIE
pe3ybTaThl:

OnepupoBaTh NOHATUAMU MHOKECTBA, IIOJAMHOKECTBA, BBIIIOIHATH OIIEPALAN
HaJ MHOXECTBaMHU: OOBEAMHEHUE, [EepeceuyeHue, MEePeUUCIiTh 3JIEMEHThI
MHO’KECTB C HCIOJb30BAaHUEM OPraHU30BAHHOIO Iepebopa U KOMOMHATOPHOIO
IIPaBUJIa YMHOXKEHUS.

HaxoauTs BEpOATHOCTH CIIy4ailHBIX COOBITUH B CIIy4alHBIX OIBITaX, 3HAS
BEPOSITHOCTH  JJIEMEHTAPHBIX  COOBITWHA, B TOM 4YHUCJIE B OIbBITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU, UMETh TMOHATHE O CIyYaiiHOM
BBIOODE.

OnuceiBaTh JaHHBIC C TOMOIIBIO CPEIHMX 3HAYECHUH W MEpP pacCEeUBaHHUS
(mucriepcuss U CTaHIAPTHOE OTKIIOHEHHWE). YMETh CTPOUTHh M MHTEPIPETUPOBATH
JTMarpaMMbl pacCeUBaHMs, UMETh MPEACTABICHUE O CBI3U MEXTy HaOII01aeMbIMU
BEIIMYNHAMH.

Nmetrr mpeacraBieHWe O JAepeBe, O BepmmHax ©W péOpax Jepera,
WCIIOJIb30BAaHUU JICPEBBEB MPHU PEIICHUHN 3a]]a4 B TCOPHH BEPOSTHOCTEH, B APYTHX
y4eOHBIX MaTEeMAaTHUECKUX KypcaxX | 3a/1ad U3 JPYTUX YICOHBIX MPEIMETOB.

OnepupoBaTh MOHITHEM COOBITHS KaK MHOXECTBA JIEMEHTAPHBIX COOBITHIA
CIIy4allHOTO OIIBITa, BBIMOJHATH OIEpAlMM HaJl COOBITHSIMH, HCIOJIB30BaTh IPHU
pelieHny 3a7ad guarpamMMbl Diiiepa, YHUCIOBYIO MPSIMYIO, MPUMEHATh (GopMyy
CIIOYKEHUS BEPOSTHOCTECH.

[Tosb30BaTHCS MPABUIIOM YMHOXKEHHUS BEPOSTHOCTEH, MCIOJB30BaTh JIEPEBO
JUTSL TIPEACTaBJICHUS CIIy4ailHOTO ONbITa Mpu pemeHnu 3amad. OmnepupoBaTh
MOHSATHEM HE3aBUCHMOCTH COOBITHH.

K konity o0yuenus B 9 kiacce 00yqaromuics TOMyUUT CIETYIOIINE TPEeIMETHBIC
pEe3yJIbTATHI:

[Tonp30BaThCs KOMOWMHATOPHBIM IPABHUJIIOM YMHOXKEHHS, HAXOJIWUTh YHCIIO
MIepECTaHOBOK, YHUCIIO COYETAHUM, MOJIb30BaThCs TpeyrojibHukom Ilackans mnpu
pelieHny 3a7a4, B TOM YHCJIe Ha BBIUUCIICHUE BEPOSITHOCTEN COOBITHIA.

Hcnonb30BaTh  MOHATHE  TE€OMETPUYECKOM  BEPOSITHOCTH,  HAXOIWTh
BEPOSITHOCTU COOBITUM B OMBITAX, CBA3AHHBIX CO CIyYalHBIM BBIOOPOM TOYCK M3
MJIOCKOM (DUTYPBI, OTpPE3Ka, JJIMHBI OKPYKHOCTH.

HaxoauTe BepoATHOCTH COOBITUI B OIBITAX, CBSI3aHHBIX C WUCIBITAHUSIMU JI0
JTIOCTUKEHUA MEPBOTO yCIEXa, B CEpUSIX UCNbITaHUN bepHym.

NmeTs npencraBieHUE O CIIy4alHBIX BEJIMYMHAX U OMO3HABATh CIIyYaWHbIC
BEJIMYMHBI B  SIBJIICHUSX OKPY’KAIOIIEr0 MHpa, ONECPUPOBATH ITOHATHEM
«pacupeaeseHe BEpOSITHOCTE». YMETh CTPOUTH PACHPEACICHUS] BEPOSITHOCTEU
3HAYEHUW CIIyYalHbIX BEJIMYMUH B U3YUYEHHBIX ONBITAX.

Haxonute MaTeMaTHyecKoe OXKHUIAHUE U JUCIEPCUIO CIYYAaWHOW BEIIMYHHBI
[0 PAaCIpENCIICHUI0, NPUMEHSATh YHUCIOBBIE XApPAKTEPUCTHUKH HM3YUYCHHBIX
pacupeesieHu Py PEIIEHUH 3a1ay.

NmMeTh mpeacTaBieHWE O 3aKOHE CIy4YalWHBIX YHUCEN Kak O IMPOSBJICHUU
3aKOHOMEPHOCTH B CIIy4YalHOM WM3MEHYMBOCTH, IIOHMMATh MATEMATHYECKOE
000CcHOBaHUE OJIM30CTH YACTOTHI U BEPOATHOCTU cOObITHs. IMETh mpencTaBiecHue
0 POJIM 3aKOHA OOJIBIINX YHCE B IPUPOJIC U OOIIIECTRE.



whnm A W N =

TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbI

Ne i/

[IpencraBnenue qaHHBIX
OmnucarenbHas CTaTUCTHKA
CiyyaiiHasi UBMEHYMBOCTh
Beenenue B Teoputo rpadoB
Jlormka

BeposTHOCTE M 4acToTa C1y4aiiHOIro
coObITHA

[ToBTOpenue, 060061IeHNE,

cUCTeEMaTu3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo 4acoB

Bcero

W ~ W o0

34

KonTpoJsbHbie
padoThl

IIpakTH4eckue
padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

pecypcbl



8 KUIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

[ToBTOpEHue kypca 7 kimacca
MHoxecTBa
BeposTHOCTB CITy9aifHOTO COOBITHS

OnucarensHas cTaTucTuka. PaccenBanue
ITaHHBIX

Brenenue B Teopuro rpados
Jloruka

Onepanuu HajA CIy4yallHBIMUA COOBITUSIMH.
CnoxxeHue BeposSITHOCTEN

VYcnoBHas BEpOSTHOCTh, YMHOKECHHUE
BEpPOSITHOCTEH, HE3aBUCHMBIC COOBITHS
[ToBTOpenue, 06001IeHNE,
cucTeMaTH3aIMs 3HaHU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

34

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl
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9 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

[ToBTOpenue Kypca 8 kiacca
DneMeHThl KOMOMHATOPUKU
I'eomeTprueckast BEpOATHOCTh
Hcnbitanus bepryum
CiyyaiiHasi BeTMYMHA

HucnoBble XapaKTEPUCTUKHU CITy4alHbIX
BEJINYUH

3aK0H OOIBIINX YHCET

[ToBTOpenue, o6o0IIEHKE,
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuyecTBo yacos

Bcero

W &N W N W

34

KonTpoJsbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl
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