MWHHUCTEPCTBO INPOCBEIIEHUA POCCUMCKOMN ®EJNEPAIINN
MuHuCcTEPCTBO 00PA30BAHUSA M MOJIOAEKHON MOJTUTHKU CBepAJI0BCKOH 00J1acTH
Ynpasiaenue oopazosanus I'O IlepBoypasibek

MyHununajabHoe aBTOHOMHOe 0011eo0pa3oBaTeibHOe yupesxkaenue " Jlumei Ne21"

PACCMOTPEHO YTBEPX/IEHA
Ha II€JarOTM4E€CKOM COBETE [Ipukazom MAOY «JIuueit Ne 21»
oT “23” aBrycra 2023 r. ot “25” aBrycra 2023 r.
[Tporoxosn Nel Ne 73

PABOYAS MTPOT'PAMMA

o yueonomy npeavery «BepoATHOCTD M cTaTUCTHKA (YIJIyOJIEHHBIN YPOBEHbD)»
JUIs1 oOyuaromuxcst 7 — 9 KimaccoB

(ocHOBHOE 001Iee 00pa3oBaHue)

INEPBOVYPAJIBCK, 2023



MNOACHUTEJIBHASA 3AIINCKA

B coBpeMeHHOM HM(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIIYIO 3HAUMMOCTD KaK C TOYKU 3PECHUSI MPAKTUUECKUX MPUITOKEHHUM, TaK U
UX pOJIM B 0Opa3oBaHUM, HEOOXOAUMOM Ka)XJOMy 4esoBeKy. Bozpacraer umcio
npodeccuit, Mpu OBIAJACHUH KOTOPHIMH TpeOyeTcs: xopolas 6a3oBasi MOArOTOBKA
B 00JIaCTU BEpPOSITHOCTMU W CTAaTUCTHUKH, Takas TMOJrOTOBKA BaKHA IS
MPOJIOJKEHUS 00pa30BaHUs U JIJIsl yCHEIHON TpodecCuOHaTIbHON Kaphephl.

Kaxxp1i1 4ennoBek MOCTOSIHHO MTPUHUMAET PEIICHHs] HA OCHOBE UMEIOIIUXCS Y
HEro AaHHbIX. (71 000CHOBaHHOrO MPUHATHS PELICHHS B YCIOBHUSX HEIOCTATKa
WU M30bITKAa MHPOpPMAIIMU HEOOXOJIMMO B TOM YHCJE XOpOIIo chOpMUPOBAHHOE
BEPOSITHOCTHOE W CTAaTUCTUYECKOE MbIIUIeHHE. VIMEHHO MO3TOMYy BO3HMKIIA
HE0OXO0AMMOCTh (POPMUPOBATH Y 00yUaronuxcsi (QyHKIIMOHAIBHYIO TPAMOTHOCTD,
BKJIIOYAIONIYI0 B c€0s yMEHHE BOCIPUHUMATHh U KPUTHYECKH aHAIM3UPOBAThH
uH(pOpMaIMIO,  TNPEACTABICHHYIO B  pa3MyHbIX  (opmax, IOHUMATh
BEPOSITHOCTHBI XapakTep MHOTMX pEaJbHbIX IMPOLIECCOB M 3aBUCHMOCTEH,
MPOU3BOJIUTH NPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPHUHIIUIIAMU cOOpa, aHAIN3a U
MPEACTABICHUS JTAHHBIX W3 Pa3IMYHBIX cep KU3HU OO0IIecTBa M rocyJapcTBa
npuoOuiaeT oO0ydaroImMxcsd K OOUIECTBEHHbIM UHTepecaMm. I3ydeHne OCHOB
KOMOMHATOPUKH pa3BUBAaET HABBIKM OpraHU3aluM Tepebopa U mojacuéra ydmcia
BAPUAHTOB, B TOM YHCJI€ B MPUKIAJAHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPUU
rpadoB co3maét MaTreMaTuuecKuil pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
obsactu MHPOpMATUKUA U TUPPOBBIX TeXHOJOTUU. [Ipu M3ydeHUH CTATUCTUKHU U
BEPOSITHOCTH O0OTallalOTCsl MpPEeACTaBlIeHUss OOyYaroumMxcsi O COBPEMEHHOMN
KapTUHE MHpa M METOJlaX €ro MccienoBaHusd, (GopMupyercs MOHUMaHUE POJIHU
CTaTUCTHKU KaK UCTOYHUKA COITMATIHLHO 3HAYMMOUN MH(GOPMAIINH U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTBeTCTBUU ¢ JAaHHBIMU LIEJISIMH B CTPYKTYpe MHpOrpaMMbl y4eOHOTO
Kypca «BeposSTHOCT M CTAaTHCTHKa» OCHOBHOIO o00miero oOpa3oBaHUs Ha
yrayOaEHHOM YPOBHE BBLACNEHBI CIEAYIOIINE COJEp’KaTeIbHO-METOJUUECKHE
munuu: «IIpencraBieHue JaHHBIX U OMMCATEIbHAs CTAaTUCTUKAY, « BeposiTHOCTHY,
«I7eMeHThl KOMOMHATOpUKWY», «BBenaeHue B Teopuro rpadoBy», «MHOXKECTBaY,
«Jlorukay.

Conepxanue nuHuu «lIpencraBieHue T1aHHBIX U ONMUCATENIbHAS CTATUCTUKA
CIIy’)KUT OCHOBOW Juisi (hOPMHPOBAHWS HABBIKOB pabOThl ¢ WH(pOpMaiumen: oT
YTEHUSI W WHTEpHpeTanuu WHGOpPMAIMK, NPEACTAaBICHHONW B TaOmuIax, Ha
auarpaMMmax W rpadukax, n0 cOopa, MPEACTaBICHHUS M aHalu3a JaHHBIX C
UCIIOJIb30BAHUEM CTATHUCTHUYECKUX XapaKTePUCTUK CPEIHUX M pPACCEHBAHUS.
PaGotas ¢ maHHbIMH, OOydarommecss yd4aTcsi CUMTHIBATh W WHTEPIPETUPOBATH



JIAaHHbIE, BBIABUTaTh, apryMEHTUPOBATh U KPUTHUKOBATH MPOCTEHMIINE TUIOTE3HI,
Pa3MBIIUIATh HaJl (aKTOpaMH, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, U OIEHHUBATh HX
BIIMSIHUE HA PAaCCMaTPUBAEMbI€ BETUYMHBI U MPOLIECCHI.

NHTYUTHBHOE MpEACTaBICHUE O CIy4allHOW M3MEHUYMBOCTH, MCCIIECIOBaHUE
3aKOHOMEPHOCTEM M TEHJACHUMUN CTAaHOBUTCS MOTHBHUPYIONIEH OCHOBOM JJid
M3YUYCHUS TEOPUU BEPOSITHOCTEH. bonblllioe 3HAUYEHHE HMEIOT MNPAKTHUUYECKUE
3a/1aHusl, B YACTHOCTHU OMBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEISIMHU.

[loHaTHE BEpPOSATHOCTH BBOAMTCS Kak Mepa IpaBIONoA00Hs CIIy4alHOTO
coopiTus. Ilpm wum3yueHum ydeOHOro Kypca oOydaromecs 3HAKOMSTCS C
NPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIIECHHS  BEpPOSTHOCTEH B CIy4YalHBIX
AKCTIIEPUMEHTAX c PABHOBO3MOKHBIMU AJIEMEHTaPHBIMU HCXO0/IaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMU CTaBUTh U peliaTh 0oJee CI0XKHbBIC
3amayu. B ydeOHbI Kypc BXOAST HayalbHbIE NPEJICTABICHUS O CIIy4YailHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamMkax y4eOHOro Kypca OCYIIECTBISICTCS 3HAKOMCTBO OOYYarOIIUXCS C
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEpAIMSIMU HaJ MHOXKECTBAMHU, pacCMaTPUBAIOTCS
npuUMepbl pUMEHEHUsI TpadoB U DJIEMEHTOB TEOPUU MHOXECTB JJIsI PEIICHUS
3a/lay, a TaKKe HMCIOJb30BaHUS B JPYTMX MAaTeMaTHUYECKUX Kypcax M Y4eOHBIX
npeaMeTax.

Ha usyuenne yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 yaca (1 yac B
Hegneno), B 9 kiacce — 34 gaca (1 gac B Henero).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

[IpencraBnenne NaHHBIX B BUAC TAOIWI], JUarpaMM. 3amojHEHUE TaOJuIl,
YTEHWE W IIOCTPOCHUE CTOJOMKOBBIX (CTOJIOUATHIX) M KPYIOBBIX JHArpaMM.
Urenue rpauKoB peaibHbIX MpoleccoB. V3Bneuenne nudopmannuy U3 auarpamMm
U TaOJIMII, UCIIOJIb30BaHNE U UHTEPIPETALUS JAHHBIX.

OmnwucarenpHas CTAaTHUCTHKA: cpelHee apupMeTHYecKoe, MeauaHa, pa3max,
HamOOJIblIEE W HAuWMEHbIIEe 3HAYEHHs, KBAPTWIHM, CpPEIHEE TapMOHUYECKOE,
CpellHEE FTapMOHNYECKOE YUCIIOBBIX JTaHHBIX.

[Ipumepsl ciyd4ailHOM HM3MEHYMBOCTM IIPM  HW3MEPEHHUSAX, B MacCOBOM
IIPOU3BOJICTBE, TEHACHLUMH M CIIy4ailHble KoJieOaHWs, TPYNIUpPOBKA JaHHBIX,
NPEACTABICHUE CIIYYalHOW HM3MEHYMBOCTH C IOMOILIBIO JAHarpaMM, 4YacTOThI
3HAYEHUM, CTATUCTUYECKAsT YCTOMYMBOCTb.

I'pad, BepmmHa, pebpo. Crenenp BepumuHbl. Yucio pébep u cymmapHas
creneHb BepiiuH. [lonarue o cBa3HbIX rpadax. Ilytu B rpadax. Llenu u muxisl.
O6xox rpada (viinepoB nyTh). [lonsatue 00 opueHTHpOoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIKI0 rpadoB.

YTBepkAcHUS M BbICKa3blBaHUs. OTpULAHUE YTBEPXKACHHS, YCIOBHBIE
YTBEPXKIACHUS, OOpaTHblE M PABHOCWIbHBIE YTBEP)KIEHUS, HEOOXOIUMBbIE U
JIOCTAaTOYHBIE YCIIOBHSI, CBOMCTBA U MPU3HAKU. [IpOTMBOMNOJIOKHBIE YTBEPKIACHUS,
JI0Ka3aTesIbCTBa OT MPOTUBHOTO.

CrnydaiiHbI SKCHEPUMEHT (ONBIT) M cllydailHOe coObITHE. BeposTHOCTH U
4yacToTa CIlydalHOro coObITus. Poiib  MajoBEpOSTHBIX M MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B IPUPOJE U B OOLIECTBE.

8 KUIACC

MHOKEeCTBO ¥ TIOJMHOXKECTBO. [IprMepsl MHOKECTB B OKPYIKAIOIIEM MUDE.
[lepeceuenrie u oObenuHeHHe MHOXecTB. Jluarpammbl Oinepa. Yucnobie
MHOKecTBa. [Ipumepbl MHOXECTB U3 KypCcOB ainreOpsl M T'€OMETPHUHU.
[lepeuncnenre 371€MEHTOB MHOXKECTB C IMOMOIIbIO OPTaHW30BaHHOTO Hepebopa u
npaBuiia yMHOKeHHS. PopMyTia BKIIOYCHHUS-UCKITIOUEHUSI.

DneMeHTapHble CcoObITHSA. BeposiTHOCTH ciydaliHbIX COOBITHNA. OTMBITHL C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU. CiydailHbIi BBIOOD.

W3mepeHne pacceMBaHus YHMCIOBOIO MaccuBa. Jlucrnepcus W CTaHAAPTHOE
OTKJIOHEHHE 4YHuCcIoBOro Habopa. CBoilcTBa JuClepCUd U CTaHAAPTHOTO
OTKJIOHEHHUA. /[narpaMmbl paccemBaHMs JABYX HaONIOAaeMbIX BelWyuH. JluHelHas
CBSI3b Ha IMarpaMMe paccerBaHUs.



HepeBo. JlepeBo caydaitHoro »skcnepumenTa. (CBOWCTBA  J€pEBBLEB:
CIMHCTBEHHOCTH MYTH, CBSI3b MEXKy YMCIIOM BEPIINH U 9ucioM p&oep. [lorstue o
I0CKUX rpadax. Pemenne 3a1au ¢ TOMOIIBIO JEPEBHEB.

Jlormueckue coro3bl «M» u «JIN». CBA3b MEXAY JJOTHYECKUMH COKO3aMH U
orepalusaMH HaJl MHOKeCcTBaMU. Vcrosib30BaHUE JIOTMYECKUX COI030B B anredpe.

CrnydaiiHble  COOBITHSI KaKk  MHOXECTBAa  DJIEMEHTAPHBIX  COOBITHM.
[IpotuBomnomnoxueie cobbiTus. Onepanunu Haa coObiTusiMu. Dopmyrna CIOKEHHS
BEPOSTHOCTEM.

[IpaBuiio YMHOXEHUS BEPOSTHOCTEM. YcnoBHas BEPOSTHOCTb.
IIpencraBieHne CiydamHOro OJKCIIEpUMEHTa B BHJE JepeBa. HesaBucumbie
COOBITHSI.

9 KIIACC

KombOunaTopHoe npaBwio ymHoxeHus. [lepectanoBku u axropuan. Yucio
coueTaHuii u TpeyroubHUK Ilackans. CBoiicTBa uymcen codeTaHuW. buHOM
HrroToHa. Pemenue 3a1a4 ¢ UCoab30BaHEM KOMOUHATOPUKHU.

['eomerpuueckass BepoATHOCTh. CilydailHbIA BBIOOp TOYKM W3 (UTYpPHl Ha
TJIOCKOCTH, U3 OTPE3Ka, U3 AYTU OKPYKHOCTH.

UcnbiTanus. Ycnex u Heygadya. Cepus HCHOBITAHWM 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHyum. BepostHOoCcTH cOOBITUH B CEpPUM  UCIIBITAHHIM
bepnymnu. CnydaiiHbiii BIOOP U3 KOHEYHOTO MHOYKECTBA.

CnyuailHass BelMYMHA W pacnpeaesneHrue  BeposTHoctel.  [Ipumepsl
CIIyYallHbIX BEJIMYMH. BakHble pacnpenesieHuss — YHUCIO TMOMNBITOK B CEpUH
VCIBITAaHUN JI0 TEPBOTO yCIIEXa U YUCJIO YCIIEXOB B CEPUU UCHbITaHUU bepHyIum
(reomMeTpuuecKoe U OMHOMHAIIBHOE PACTIPEICTICHHUS).

MaremaTndyeckoe OXUIAHHUE CIIyYalHOW BEIWYUHBI. PU3NYECKHUNA CMBICI
MAaTEMAaTUYECKOTr0 OXuJaHus. I[IpuMepsl HCHOIB30BaHUS MaTEMaTUYECKOTO
oXxuaanus. Jlucnepcus M CTaHZAPTHOE OTKJIOHEHHUE CIIYYalHOW BEJIWYUHBI.
CBoiicTBa MAaTeMaTUYECKOr0 OXHMJIAHUS MW JAUCHEpcUuU. MareMarudeckoe
0’KMJAHHUE U JUCIIEPCHS U3YUEHHBIX PACIIPEICICHUM.

HepaBenctBo YeObiméBa. 3akoH OodbIIMX YHCeNl. MaremaTH4yecKue
OCHOBAHUS U3MEPEHUs BeposTHOCTEN. Poib 1 3HaueHHe 3aKOHA OOJIBIITUX YUCET B
HayKe, B IPUPOJIE U OOIIECTBE, B TOM YUCJIE B COIIMOJIOTHIECKUX O0CIETOBAHMSIX U
B U3MEPEHUSIX.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsS TIPOI'PAMMBI
YYEBHOT'O KYPCA «BEPOATHOCTD MU CTATHUCTHUKA» HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOALI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHUs MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BocmUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3nIecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIIEKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIEM B MMyTEeH MX pelieHuUs;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBHON U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBUSIM B YCIIOBUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETECHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYITUPOBATH UIEH,
MOHATHUSI, TUIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
OCO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OIEHUBATh PHUCKH W
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHSI TpOTpaMMBI 110 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeIMeTHbIe
pe3yJabTarhl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATHLHBIMU PETYJIATUBHBIMH JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJIATH M XApPAKTEPU30BATh CYLIECCTBEHHBIC MPU3HAKA MATEMATHYECKHX
OOBEKTOB, TIOHSTHI, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpEeJIEICHHs IOHATUN, YCTAHABIMBATH CYLIECTBEHHbIN MPU3HAK KiacCcU(UKaIUH,
OCHOBaHMs 1711 0000IEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OpPMYyIHMpPOBaTb U  MPeoOpa3oBBIBATH  CYKJEHUS:
YTBEPAUTENbHbBIE U OTPUIIATENIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUSA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOiIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOe, (OpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHUE;

IPOBOAUTHL MO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHHUSA, OKCIIEPUMEHTa,  OIICHHWBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TakKXKe BBIIBUTATH
MIPETOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OOPMAITUIO PA3TUYHBIX BUIOB U (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpencTaBieHUss UHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.



KoMMyHMKaTHBHBbIE YHUBeEpPCAJbHbIE YueOHbIE TeiCTBU:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUHU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPQKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W TNHCHMEHHBIX TEKCTaX, JaBaTh IOSICHCHHUS IO XOJYy PCEUICHUS 3a/auH,
KOMMEHTHPOBATh MOJyUYCHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXKIICHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JIPYTUX YYaCTHHUKOB
nuajora, oOHapy>KMBaTh Pa3jIM4Me M CXOICTBO IO3UIIMK, B KOPPEKTHOU (opme
bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPEICTABIIATh PE3YJIbTATHl PEIICHHS 3a/1a4i, YKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIpE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHUH;

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBHUIYTHHOM
paboOThl TPU pEIIEHWH Y4YEOHBIX MaTEeMaTHYCCKUX 3adad, NPUHUMATh IIehb
COBMECTHOW JEATEIHHOCTH, TUIAHMPOBATH OPTAaHW3AIMI0 COBMECTHOH paboTHI,
pacnpenemnsaTh BUILI paOOT, JOTOBapHUBATHCH, OOCYKIaTh MPOIECC U Pe3yJbTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPyNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHbI, OIICHHBATh
Ka4eCcTBO pe3yJibTaTa M KadeCcTBO CBOCTO BKJIaJa B OOIMH pe3ynbTaT Mo
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYaIUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAIbHOE,
IpyIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUs ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ yuéToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, YJMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIa/IETh CIIOCO0aMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HallICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOHN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS 1EH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXaTh AMOLUHU TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 ki1acce 00yJaromuics MOIydUT CIETYIOIINE MTPeIMETHBIC
PE3yJIbTATHL:

Yurate uHPOpMAIMIO, NPEICTaBICHHYI0 B Tabauuax, Ha JIuMarpaMmax,
IPEJCTaBIsATh JaHHbIE B BUJAE TaOJUL, CTPOUTH CTOJIOMKOBBIE (CTONOYATHIE) U
KpPYyTOBBIE IMarpaMMbl 10 MacCUBaM 3HAYEHUH.

OnuceiBaTh W WHTEPHPETUPOBATH  peEajbHbIE  YHUCIOBBIE  JIAHHBIE,
IpeICTAaBICHHbBIE B TA0JINIIAX, HA IUarpamMMmax, rpaukax.

Hcrnonb30BaTh Il ONMCAHUS JAHHBIX CTATHCTHYECKUE XAPAKTEPUCTHUKHU:
cpenHee apuMeTHuecKoe, Me[uaHa, HauOousblliee W HauMEHbLIee 3HauyeHus,
pa3max, KBapTHJIN.

NMeTh mpeAcTaBi€HHE O JOTMYECKUX YTBEPKIACHUSX M BBICKA3bIBAHUSX,
YMETb CTPOUTh OTpULAHUS, (POPMYIHPOBATH YCIOBHBIE YTBEPXKACHUA INpU
pellIeHnH 3334, B TOM YHCIIE€ U3 JPYTHMX YYEOHBIX KypCcOB, UIMETh IPEICTaBICHUE
0 TEOpPEMax-CBOWCTBAaX M TeOpeMax-NPU3HAKAX, O HEOOXOAMMBIX M JOCTATOYHBIX
YCHOBUSX, O METOJIE IOKA3aTEIbCTBA OT MPOTUBHOTO.

NmMeTp mpeAcTaBiIeHHE O CIy4alHOM W3MEHYMBOCTH HAa MpUMEpax
pe3ysbTaTOB HM3MEPEHUH, IeH, (PU3NYECKUX BEIUYHMH, AHTPONOMETPUUYECKHUX
JAHHBIX, UMETh IIPEICTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

Hcnonb3oBaTh 71 ONUCAHUS JTAHHBIX YacTOThl 3HAYEHUM, TPYyNIUPOBAThH
JAHHBIE, CTPOUTH TUCTOTPAMMBbI I'PYNIUPOBAHHBIX JTAHHBIX.

Hcnonb3oBaTh rpadbl s pelIeHUs 3aJad, UMETh MpEJCTaBICHUE O
TepMUHAX Teopuu TpadoB: BepminHa, pedpo, Menb, MUK, MyTh B rpade, uMeTh
npenacraBieHne 06 06xoze rpada u 06 OPUEHTHPOBAHHBIX rpadax.

K koHIity 00yueHus B 8 kiacce 00yJaromuics MOIyduT CIeIyIOINe MpeIMeTHbIE
pEe3yJIbTATHI:

OnepupoBaTh MOHATUAMU MHOKECTBA, TOJAMHOKECTBA, BBIIOJIHATH ONEPALINH
HaJ MHOXXECTBaMHU: OOBEAMHEHHUE, [EPECEUYEHUE, IEPEUUCIATh DJIEMEHTHI
MHOKECTB C HMCIOJb30BAaHMEM OPraHM30BAHHOIO Nepebopa U KOMOMHATOPHOTO
IIPABUJIa YMHOXKEHUS.

HaxoauTh BepOATHOCTH CIIy4alHBIX COOBITHI B CIIy4alHBIX OIBITAaX, 3Has
BEPOATHOCTH  DJIEMEHTapHbIX COOBITMH, B TOM 4YHCIE€ B ONBITaX C



PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU, UMETh TOHITHE O CIy4aiiHOM
BBIOODE.

OnuceiBaTh JaHHBIE C MOMOIIBIO CPEIHUX 3HAYEHUW U MEp paccerBaHUs
(mucriepcusi U CTaHJIAPTHOE OTKJIOHEHHUE). YMETh CTPOUTh W HHTEPIPETUPOBATH
JMarpaMMbl pacceuBaHus, UMETh MPEACTABICHUE O CBSI3U MEXIAy Ha0JI01aeMbIMU
BEJIMYMHAMM.

NmMeTsr mpeacTaBieHHMEe O JepeBe, O BepmiMHax # péOpax Jnepena,
WCIIOJIb30BaHUN JEPEBHEB MPU PEIIEHUU 3a]1a4 B TEOPUH BEPOATHOCTEH, B IPYTUX
y4eOHBIX MAaTEMAaTHUECKUX Kypcax M 3a/1a4 U3 JPYTruX y4EOHbIX MPEIMETOB.

OnepupoBaTh MOHATHEM COOBITHS KaK MHOXECTBA 3JIEMEHTAPHBIX COOBITHIA
CIIy4ailHOTO OIIbITA, BBIMOJHATH OINEpalud HaJl COOBITUAMH, UCMOJb30BATh IMPHU
pelieHny 3a7ad AuarpamMmbl Didjiepa, YUCIOBYIO MPAMYIO, IPUMEHSTh (HopMyity
CJI02KEHUSI BEPOATHOCTEN.

[Tonmp30BaThCA MPABUIIOM YMHOXKEHHUSI BEPOSITHOCTEU, UCIOJIB30BaTh JAE€PEBO
JUI. TIPEICTABIICHUS CIIYYalHOTO ONbITa MpU pelieHur 3anad. OnepupoBath
MOHSATUEM HE3aBUCUMOCTH COOBITUH.

K xonIry o0yuenus B 9 kj1acce oOy4arommiics MOTYYUT CIASTYIONTNE MPEIMETHBIC
pe3yJbTaThI:

[Tonp30BaThCs KOMOMHATOPHBIM MPABHJIOM YMHOXEHUS, HAXOIUTh YHUCIIO
MEPECTAHOBOK, YMCJIO COYETAHWM, MOJIB30BATHCS TPEYroJbHUKOM Ilackans mpu
peIeHnH 3a/1a4, B TOM YHCJIC Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITHH.

HUcnonp30BaTh  MOHATHE  TI€OMETPUYECKOM  BEPOSTHOCTH,  HAXOIUTh
BEPOSITHOCTU COOBITUN B OMbBITAX, CBSA3AaHHBIX CO CIyYallHBIM BHIOOPOM TOYEK W3
IJIOCKOM (DUTYPBI, OTPE3Ka, JJIUHBI OKPYKHOCTH.

HaxoauTe BepOSATHOCTH COOBITHI B OIBITAX, CBA3AaHHBIX C MCIBITAHUSIMH 0
JTIOCTHXKEHUS MIEPBOTO YCIEXA, B CEPUSAX UCIIBITAHUN bepHyum.

HNmers 1mipencTaBieHUe O CIy4YaWHBIX BEIIMYMHAX U OMO3HABATh CIIyYaWHbIC
BEJIMYMHBI B  SIBJICHUAX OKPYJ)KAIOIIETO0 MHpA, OINEPUpPOBATH  IMOHATHEM
«pacrpenesieHue BEPOATHOCTEN». YMETh CTPOUTH PACIPEACIEHUS BEPOATHOCTEN
3HAYEHHM CIIyYaHbIX BEJIMYUH B U3YUYEHHBIX ONBITAX.

Haxomute MaTeMaTu4yecKkoe OXKUIAHUE U JUCIIEPCUIO CIyYalHOW BEJIMYHUHBI
M0 PaclIpelesiCHUI0, NPUMEHSATh YHUCJIOBBIE XApPAKTEPUCTHUKH HU3YUYCHHBIX
pacrpeneneHu Ipy peeHn  3a1ad.

NmeTs mpeacraBieHHE O 3aKOHE CIYYaWHBIX YHCEI KakK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM W3MEHYMBOCTH, IIOHMMATh MAaTEMaTH4YECKOE
000CHOBaHUE OJM30CTH YACTOTHI M BEPOSTHOCTH COObITHS. VIMETh MpeAcTaBiIcHNE
O POJIM 3aKOHA OOJIBIITUX YKHCEN B IPUPOJIE U OOIIECTRE.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHnoBaHue pa3aesioB U TeM
NPOrpaMmbl

Ne i/

[IpencraBnenue qaHHBIX

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl

OmnucarenbHas CTaTHCTHKA

Crny4daiiHasi ”3BMEHUYHUBOCTD

Beenenue B Teoputo rpadoB

g b~ W0 DN -

Jloruka

w ~ 01 0 >

BeposiTHOCTB ¥ 9acToTa ClTydaitHOro
CcOOBITUSA

[ToBTOpeHME, 0000MIICHNE,
cucTeMaTu3alys 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

34




8 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne i/m Konrposbnbie IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
[ToBTOpeHMEe Kypca 7 kiacca 3
MHuosxecTBa 4
3 BeposiTHOCTB city4aifHOTO COOBITHS 4 1 1
4 OnwucarenpHas cTaTUCTUKA. PaccenBanue 5 1
JTAHHBIX
5 Brenenue B Teopuro rpados 3
6 Jloruka 2
7 Omnepanuu HaJl CITy4aitHBIME COOBITHUSIMHU. 3
CnoxxeHue BepOATHOCTEN
8 Y cnoBHas BEPOSITHOCTh, YMHOKECHHUE 5
BEPOSITHOCTEH, HE3aBUCUMBIE COOBITHS
9 [ToBTOpEHuUE, 06o6meHIfe, 5 1
cHCTEeMaTH3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 1




9 KVIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 [ToBTOpeHMEe Kypca 8 kiacca 3
2 DeMeHThl KOMOMHATOPUKH 6
3 I'eomeTpuueckast BEpOSITHOCTh 3
4 Ucneiranus bepnymmm 6
5 CrnydaifHasi BeTMYMHA 3
6 YucioBbie XapaKTEePUCTUKH CITyYalilHbIX 6
BEJTMYMH
7 3aKoH OONBIINX YHCET 3
3 [ToBTOpeHME, 0606III€HIf€, 4 1
CUCTeMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 0
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