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PaGowass mporpamMma  auciuruimHbel  «OCHOBBI ~ MaTeMaTUyecko  o0paboTKu
nHpopMalMu» CoCTaBlieHa JOKTOPOM MeAarorudeckux Hayk, mnpodeccopom ILIL

Jbsiayk

Pabouas nmporpamma ITUCHUIUIMHBI OOCYXJI€Ha Ha 3acelaHuu Kadeapbl MaTEMaTUKUA U
METOJUKH OOyYeHUSI MaTeMaTHKE

nporokos Ne 7 ot 08.05.2019

3aBenyronui kadeapoit Tl JL.B. lllkepuna
/ Hp p

On06peHo HayYHO-METOIUUYECKUM COBETOM /
WHCTH
NUM®U KI'TTY um. B.IT. Acradsesa MATEMATARY,

OUBNKA U

UHOOPMATUKA

"16" mas 2019, nporokon Ne 8

,

[Ipencenarens % C.B. bopTHOBCKMi1



Ipunoxenue 2
JIucT BHeceHUs N3MEHEeHU I

JlononHeHus: U U3MeHeHus B yueOHoi nporpamme Ha 2019/2020 yueOHbIii ro

B pabouyto nporpaMmy JUCHUIUIMHBI BHOCATCS CIIEIYIOIINE U3MEHEHUS
1. Cnucok nuTepaTypbl OOHOBJIEH YYEOHBIMU M Y4EOHO-METOAMYECKUMHU U3JaHUSMH,
AJIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu. OOHOBIIEH MepeYeHb COBPEMEHHbBIX
npodeccruoHanbHbIX 0a3 JaHHBIX U UH(GOPMAIIMOHHBIX CTIPABOYHBIX CUCTEM.

2. OOHOBIJICH MEPEUCHb JIMIICH3UOHHOTO MPOrPAMMHOI0 00ECIICUEHUS.

VYyeOHasi mporpaMMa nepecMoTpeHa u ojo0peHa Ha 3acenanuu kadeapbl MaTtemaTuku
U METOAUKHA O0yYCHHUS MaTeMaTHKE

ITpoTtokon Ne 7 ot 08.05.2019.
BHeceHHble U3MEHEHUS yTBEPXKIAI0:

3aBeayromui kapeapoi o/, Letey JI.B. llIxkepuna
s
/

Ls

OnobpeHo HaydHO-MeToIn4YecKuM coBeTom M®DU
"16" mas 2019, mpotokon Ne 8

MATEMATUKY,
OUBUKA U
MHOOPMATUKM

[Ipencenarens \g» C.B. Eopmo]scrmﬁ




Ipunoxenue 3
3. llosicHUTE/IbHAA 3aIIUCKA.
1. MecTOo AUCHMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMBbl.
Pabouas nmporpamMma yueOHOH qUCHUTUTUHBI «(QOCHOBBI MATEMATHYECKOI 00padoTKH
uHpopmanum» papadortana B coorBerctBuM ¢ npoektom ®I'OC BO 3+ no
Hanpasienuto noarotosku: 44.03.01 Ilenarornueckoe oOpazoBaHue.
[Ipodunu/HazBanue mporpaMMbl: TEXHOJIOTHSI C OCHOBaMU MPEANTPUHUMATEILCTBA
(3aounoe). KBanudukarus (creneHn): Oakanasp. laHHast TUCIUIUIMHA BXOIUT B
0a30BYI0 4aCTh MOJYJIs «Y 4eOHO-UCCIEI0BATEIbCKUI» U U3ydyaeTcs Ha 3 Kypce B
TeyeHue naroro, mecroro cemecrpa. b1.OJI1.02.01 brok b 1.0/1.
2. TpynoeMKOCTb TUCUMILIUHBI
Ha mzyuenue aucrumnunel orBegeHo 2 3.E.(72 gaca)
B 5-m cemecTpe ayauTOpHBIX 3aHITHI — 6 Yac. Jekuui — 4 4yacoB; CEMUHApPOB -2 yac.
CamocrositenbHast pabora ctyaeHtoB — 30 wacoB. B 6 cemectpe koutp. 0.25 wac,
ceMuHapoB 4 yaca, 3auet 0.75.
ean uzyyeHUus1 AUCHUNINHBI:
1) nate mpeacTaBiIeHHWE O MaTeMaTHKE KaKk 00 OJIHOM W3 OCHOBHBIX WHCTPYMEHTOB
MO3HAHUSI OKPYKAIOIIET0 MHUpa, KaK O HayKe, M3ydarolled MaTeMaTHYeCKHUe MOJEIH
peaNbHBIX MPOIECCOB U MPeoOpa3yoIKil HHPOpMaIIUIO;
2) NpUBUTH ACHOE MIOHUMAaHUE HEOOXOIUMOCTH MaTEMaTHICCKONU COCTABIISIONICH B
oO11e# oIr0TOBKE;
3) IaTh NpEACTaBIECHUS O POJIM U MECTE MATEMATUKN B COBPEMEHHOMN LIMBUIIN3AIUU U B
MUPOBOH KYJIBTYPE;
4) Hay4YHUTh JTIOTUYECKH MBICIUTH, ONIEPUPOBATH C A0CTPAKTHBIMU O0BEKTAMU U
KOPPEKTHO UCIOIb30BATh MATEMATUYECKNE MOHSITHUS U CUMBOJIBI JJISI BBIPAXKEHUS
KOJIMYECTBEHHBIX U KAUECTBEHHBIX OTHOLLIEHUI;
5) MoNyYnTh HaBBIKA 00PAOOTKHU PA3TUIHON CTATUCTUUECKOU HH(POPMAITUH;
3apaum u3yyeHUus QMCHUNIMHBL.
OBnajeHre MaTeMaTUYECKOW KyJIbTYpOH, a TaKKe CUCTEMOM 0a30BBIX 3HAHUU T10
MaTE€MAaTHKE U YMEHHUS IPUMEHATh UX K IPAKTUYECKUM 3a/la4aM, B TOM YHUCIIE C
MIOMOIIbIO KOMITBIOTEPA.
TpeboBaHus K npeaBapuTeJIbHOM MOATOTOBKE CTYAeHTA. /(151 ycnenHoro
OCBOCHHUS TUCUIUTIIUHBI CTYACHT JIOJDKEH UMETh 0a30BYIO MOATOTOBKY IO IIKOJIBHBIM
Kypcam MaTeMaTUKU U HHOOPMATHUKHU.
CemecTpbl u3yueHus1 1 GopMbI HTOTOBOT0 KOHTPOJIA 3HAHMIA: 5-11 U 6-i1 cemecTp Ha
3 Kypce, 3a4er.
®opmupyemble KOMNETEeHIUHU. J[UCIUITITMHA yI4acTBYET B (HOPMUPOBAHUH
kommeteHiuii: OK-3, T1K-2.
Buawbl 3ansTuii. Jlekuun, ceMruHapckue, 1a00paTOpHbIE 3aHATHS, CAMOCTOSTEIbHAS
paboTa CTyJeHTa.
4. Ilnanupyembie pe3yjbTAThl 00y4YeHUH.
N3yueHne nUCIUIUIMHBI HAITpaBjieHO Ha (GOPMUPOBAHUE CIAEAYIONUX KOMIETEHIIUMI
(Ilemaroruyeckoe oOpa3zoBaHuE).



- CIIOCOOHOCTBIO UCIIOJIB30BAaTh METO/Ibl MATEMATUYECKON 00pabOTKN MHPOPMALIMH J1JIs1
MPOIYKTUBHON y4eOHOM 1€ATETbHOCTH B COBPEMEHHOM HH(DOPMAMOHHOM
npoctpancTtse (OK-3);

- CIIOCOOHOCTBIO UCIIOJIB30BATh ECTECTBEHHO-HAYYHBIE U MAaTEMaTHUYECKUE 3HAHUS IS
OPHEHTUPOBAHMsI B COBpeMeHHOM HH(MopMairmonHoM mpoctpanctse (OK-3);

TOTOBHOCTh OCYILECTBIISITh NMPOPECCUOHANbHYI0 KOMMYHHMKALMIO B YCTHOW U
MUCbMEHHOM (opMax Ha PYCCKOM W HMHOCTPAHHOM S3bIKax [JIs peuIeHus 3ajad
npodeccronanbHou aesrenpHoctr (OITK-1);

CIIOCOOHOCTh MPUMEHATh COBPEMEHHBIE METOJUKUA U TEXHOJOTMU OpraHU3aALUU
oOpa3oBaTelbHOM  JEATENbHOCTH,  JMArHOCTUKM W OLEHHMBAaHMS  KadecTBa
00pa30BaTeILHOIO MpoIecca Mo Pa3InYHbIM 00pa3oBaTelibHbIM nporpammam (ITK-1);

crnocoOHoCTh  (opMHpPOBaTH  00pPa30BATENBHYIO Cpely U  HCHOJb30BaTh
npodeccuoHadbHble 3HAHMS W YMEHHS B pealu3alud 3aJad HMHHOBAIIMOHHOMN
obpasoarenbHoi monutuku (I1K-2);

CMOCOOHOCTh PYKOBOJIUTH MCCIIEIOBATEIbCKON paboTor o0yuaromuxcs (ITK-3);

TOTOBHOCTh K pa3paboTKe M peanu3alldd METOJMK, TEXHOJOTHA MU NPUEMOB
oOydeHHMsl, K aHaJM3y Pe3yJIbTaTOB MpPOLecca MX HCIOIb30BaHUS B 00pa30BaTEIbHBIX
OpraHu3alusX, OCYIIECTBISIOMNUX 00pa3oBaTeabHy0 AesTenbHOCTh ([TK-4);

CIIOCOOHOCTh aHAJIU3UPOBATH PE3YJIbTAThl HAYUHBIX HMCCIEIOBAaHUM, MPUMEHSTH
UX TpPU PEIIEHWH KOHKPETHBIX HAYYHO-HMCCIEJOBATENIbCKUX 3ajad B chepe HAyKd U
00pa3oBaHUsl, CAMOCTOSITEIBHO OCYIIECTBIATh HayuHoe uccienoBanue ([1K-5);

TOTOBHOCTh HCIOJb30BaTh HWHAMBHUIYaJIbHbIE KpPEAaTUBHBIE CIIOCOOHOCTH MJIs
CaMOCTOSATEIILHOTO pelleHus uccienopatenbekux 3anad (I1K-6);

TOTOBHOCTh K pa3pa0OoTKe M peaju3aluud METOAMYECKUX MOjeNel, MEeTOIUK,
TEXHOJIOTUH U TpUeMOB OOyYeHHs, K aHalu3y pe3yslbTaToB Ipolecca HX
ucnoiabp3oBanus (ITK-11)

Tabmuma
[TnanupyemMble pe3yabTaThl 00yUCHUS

Kon pesynbpraTta

3agaun OCBOCHUS [Tnanupyemblie pe3ynbTaThl O0y4EHHS O oByucHs
HCIUITINHBI HUCLMIUTHHE (JECKPUIITOPEI
FHen FHen (neckp pe1) (KoMTIETEHIINS)

3HaTh: 0COOEHHOCTH IIPOCKTHOM
JeSITEIPHOCTH y4YaIUXCs 10
MaTeMaTUYECKON CTATUCTHKU U
0COOEHHOCTH Pa3pabOTKH MPOEKTHBIX

3anava: popMupoBaHue N
3aJaHuil ]

CIIOCOOHOCTH K [IK-1;

N YMmeTh: pa3paboTath 3aaHUE 10
BBINOJIHCHHIO 3aJaHUH 10 I1K-4

IMPUMECHCHUTIO MECTOOB MaTeMaTH4eCKOH
CTAaTUCTHUKU B PCHICHUHU 3a1a4 COIUATBHOM
IICHUXOJIOTHH

Brnanets 0OCHOBHBIMU criocobamu u
nprueMaMiu IMpUMCHCHUA MAaTCMAaTUKHU B
COIIMAIBHOM IICUXOJIOT UM

MaTeMaTUYECKOH
CTaTHUCTHKH




3HaTh: OCHOBHBIE DTAIIbl Y DJIEMEHTHI
ACATCIIbHOCTH yUallluXcCs IO

3amaua: popMUpOBaHHE MaTeMaTU4eCKOM CTATUCTUKU

CIOCOOHOCTH CTYJCHTOB K YMeTb: NOArOTOBUTH U PEaIn30BaTh I1K-1,;
NEATEIBHOCTU 110 JIEATEIIBHOCTD IO MaTEMaTUYECKOMN [1K-4
MaTeMaTH4eCKO1 CTaTUCTUKE

CTaTUCTHUKE Bnaners ocHOBHBIMU crioco0aMu U

IIpUEMaMHU OPraHU3aluu IPOEKTHOU
JIESTEIbHOCTH YYaIlMXCs 10 MaTEMAaTHUKE

3HaTh: 0COOEHHOCTHU OLIEHUBAHUS [TPOEKTOB
no matemaruke B popmare ®I'OC

YMeTb: MPOBECTH OIICHUBAHHE TIO
MaremaTHke B popmate I'OC

BrnaneTs 0ocHOBHBIME criOCOOaMH
MIPUMEHEHHs] MaTeMAaTUKH

3anava: popmMupoBaHHe
CIIOCOOHOCTH CTY/IEHTOB K
OTICHUBAHMIO JICATEITHHOCTH
10 MaTEMaTHYECKON
CTaTHCTUKE

IIK-1;
I1K-4

5. KoHTpoJb pe3yjbTaTOB OCBOCHUSI TMCUMILVIMHBI «OCHOBBI MaTeMaTH4eCKOMH
00padoTKu HHpOPMATHI»

Memoouvl mexywezo konmpoas. BHINOIHEHUE MPAKTUYECKUX U TEOPETUUECKUX 3aJaHUN
K KaXXJ0MY 3aHATHIO, IMOCCIICHUE MPAKTUYSCKUX 3aHSATUM, BHICTYIUICHHE Ha 3aHSATHUSAX,
Ipe3eHTAIUs Pe3yJIbTaTOB TEKYIIEH paOOThI.

Memooul npomesicymounozo koumpons. 3auet. KontponbHas padoTa.

Hmoeoswiti Koumpoab. IK3aMeEH.

OrneHouHbIE CpeICTBA MIPEICTABICHBI B pa3jeine «DOH/IbI OLIEHOYHBIX CPENICTBY.

6. IlepeueHb 00pa3oBaTeJbHBIX TEXHOJOTHH, MCHOJAb3yeMbIX NPH OCBOEHHU
AUCHUILINHBI «OCHOBBI MaTeMaTHYeCKOH 00padoTkn uHGoOpMaIHU»

1. CoBpeMeHHOE TpaguIIMOHHOE 00yUueHHe (JTEKIIMOHHO-CEMUHAPCKasi CUCTEMA).

2. O0Oy4eHue ¢ ucronb3oBaHueM coBpemMeHHbIX cpeacts MKT.



TexHosornyeckasi Kapra o0y4eHusl JMCUUIINHE
OCHOBBI MATEMATUYECKON OBPABOTKHA HH®OPMAIIUU
s o0yvarommxcs o0pa3oBaTeIbHOM POrPpaMMbl
Hanpasienne noarorosku: 44.03.01 Ilenarornueckoe oo0pazoBanue
Ipoduian/Ha3zBaHue NMPOrpaMMbI: TEXHOJIOTHS ¢ OCHOBAMH NMPeINPUHUMATETbCTBA
KBanupukanus (creneHs) - 0axajgaBp
(3a0uHOe 00yueHme)
OO0mas Tpy10eMKOCTh JUCIUIJIMHBI — 2 324, €]l
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1. BxoaHoii moayJib IIKOJIPHBIX 3HAHUM IO TecToBas pabora
MaTEMAaTHUKCEC, HeO6XOI[I/IMBIX JJIA
z[aaneITImero HN3Yy4YCHHS KypcCa




Bba3zosbiii paznea Nel. | 22 20 |IMonroroBka k cemuHapckuM | KonTposapHas padoTta no Teopuu
JuckpeTHas 3aHSATHUSIM: MHO>KECTB.
MaTeMaTHKa. Nzyuenue teopetnueckoro | KonrponwsHas pabota mo anredpa
MaTepuaa. JIOTUKH.
Brimosnnenue IIpoBepka caMOCTOSTEIIBHBIX
CaMOCTOATEIbHBIX PadoT. pabor.
Ba3osblii pazmen Ne2., | 22 20 | IToxroroBka K 1a60paTOPHEIM KontponbHas padota 1 no teme
Kom0Ounartopuka, 3anATHAM: M3ydenne BeposiTHOCTH 311€MEHTapHbBIX
TEOpUsl BEPOSITHOCTEN U TCOPETITIECKOTO MaTepasa. COOBITHI
Brmmonnenne KOHTPOJIbHBIX
MaTeMaTU4ecKas paor. KouTponrsHas pabora 2 no teme
CTaTHCTHKA. IITaHUPOBAHHE 1 IOCTAHOBKA 3aKoHBI pacnpeieIeHus
skcnepuMenTa. Cratuctudeckue | BEPOSATHOCTEN
U3MepeHus, 0opaboTka
CTaTUCTHYCCKHUX OJAHHBIX
(mpaKkTHUYecKas 4acTh
71a00paTOPHBIX paboT)
ba3oBslii pasgea Ne3 | 22 16 | [ToaroroBska k JlaboparopHbie pabOThI :

O6paboTka
MaTeMaTH4YeCKOMN
nHpopManmu ¢
MMOMOII[bIO
KOMITBIOTEPHBIX
TEXHOJIOTUA.

71a00paTOPHBIM 3aHATHIM
N3yyeHne TeopeTuuecKkoro
Marepuarna.

- YropsiiounBaHue CTaTUCTUYECKUX
pSAIOB

- O11eHKa HEU3BECTHBIX
XapaKTEPUCTHK PacIpe/ieIeHUs 110
BBIOOpKE.

- UccnenoBanue COBMECTHOTO
pacupenenenus Beposataocteil CB

- [IpoBepka runoTessl 0 pa3Inunuu
BBIOOPOYHBIX JIAHHBIX.

- Pemienue 3agau MmaTeMaTH4eCKOTO
aHaJIn3a U MaTeMaTH4eCKOU
CTaTHCTUKH B OHJIAMH-KAbKYIATOPAX.




1 CamocTosaTenbHas 3auer 4
. MOATrOTOBKA K 3a4eTy.
Hrorosniii pazaeJ.
Pemenue 3agau.
72| 14 58 4

BCEI'O




Coaep:xanne OCHOBHBIX Pa3/J1eJIOB M TeM AUCUMILIHHBI
«OCHOBBI MaTeMaTH4YeCKOH 00pa0dOoTKH MHPOPMALMH

ba3ossblii pa3gen Nel.

Tema Nel: MuoxkecTBa.

Conepxanue: DIeMEHTHI TEOPUHA MHOKECTB. J[narpammel Dinepa-BenHa.
Onepanuu ¢ MHOXkeCTBaMU. MOIIHOCTh MHOKeCTB. CpaBHEHUE MHOYKECTB.

Tema Ne2: Jloruka.

Copepxanue: Pelnienue Joruyeckux 3aja4 aHaTMTHYECKUM METO/I0M.
[TocTpoenue noruueckux cxem Juist JIornueckux GyHkuuid. Tabiniia HICTUHHOCTH.
3aKoHbI aNreOphl JOTUKH.

Bba3osblii pa3gen Ne2.

Tema Nel: KomOnHaTopuka, Teopusi BepOATHOCTEH M METOAbI CTATHCTHKH.
Conepxanue: KomOMHaTopuKa: nepecTaHOBKH, pa3MELICHHsI, COUETaHUSI.

Onpenenenue, kaaccuUKaIs U COOTHOLICHUS CITy4YalHbIX COOBITUH, KITacCUYecKas
BEPOATHOCTD CIIy4alHOTO COOBITHS, KiIacCU(UKAIHM U 3aKOHbI paclpeieNIeHUs CIIyYaitHbIX
BEJIMYMH. YHCIIEHHbIE XapaKTEPUCTUKN PACTIPEETICHUS CIIyYailHbIX BEIUYHUH.

Ba3oBblii pa3men Ne3.

['ucrorpammel pacrtipenencHus, [uarpammel paccesiuus. Koppensiimonuslii aHanu3. MeTosl
CTATUCTUYECKON 00pabOTKH JaHHBIX

Tema Nel: PaGorta B anekrponHbix Tabnumax OO0 Calc.

Tema Ne2: Pemienue 3a71a4 MaTeMaTU4e€CKOM CTATUCTUKK B OHJIAHH-KaJIbKYJISTOpaXx.

»



METOANUYECKHUE PEKOMEHIALIUA ITO OCBOEHHUIO
JANCIHUIIJIMHBI «OcHoBBI MaTeMaTH4YeCKOi 00padoTKH HHpOpMALMU»

Pexomenyembie 00pa3oBaTeIbHbIE TEXHOJOTHU:

- [locewenue nexkuui.

- [Tocelenrne NpakTUUYECKUX 3aHATUU.

- BeimoHeHne JOMAIHUX CAaMOCTOSITENIbHBIX 3aJaHU .
- BrinosiHeHrEe KOHTPOJIBHBIX U J1aOOPaTOPHBIX PadoT.

N3yyenune TUCHMIUIMHBI pa3AeICHO Ha HECKOJIBKO pa3JiesioB: BXOHOM, TpH 0A30BBIX U UTOTOBBIH.
PaGoTbl, BXosIME B 0A30BBIC M HTOTOBBIN pa3JIeibl, IBISIOTCS 00s3aTCIIBHBIMU, U, B
3aBUCUMOCTH OT Ka4eCTBa WX BBIMTOJTHCHUS, OIICHUBAIOTCS COOTBETCTBYIOIIUM KOJTHMYECTBOM
0aJuIoB.

BrinonHnenue nabopatopHbIX paboT MPOU3BOIUTCS COrTacHO «MeToauIeCKIuM
PEKOMEHIAIUSAM JIJIsE CTYACHTOBY». BbIOOp 1a00paTOPHBIX ISl BHITIOJIHEHUS HA Ay IUTOPHBIX
3aHATHUSAX TTPOU3BOJIUTCS TPETO/IaBaATEIEM B 3aBUCUMOCTH OT OTBEJICHHBIX HA MPAKTUYECKUE
3aHSATHS YACOB U YCIIEBAEMOCTH TPYIIIIHI.

KonTtponbHbIe paboThl pa3fgaroTcs CTy/IeHTaM B redaTHoM Bujie («KoHTpobHBIE pabOTHI»).
CrangaptHoe koyindecTBo — 4 (1o 3-6 3amanuii).

HJZCZHMPOGCZHMQ u opeavuzayuu epemeru, 0MEeoeno2o Ha uszydeHue 0ucuunﬂqul.

Pexomennyetcst caada mabopaTopHBIX pabOT HEMOCPEACTBEHHO B ICHh M3yU€HHUs TeMbI. B cirydae
OTCTaBAHUs WJIM OTCYTCTBUS BO3MOYKHO CAMOCTOSITEIIbHOE BBIIIOJIHEHUE CO Cllauyeil Ha
NOCJEAYIOIINX 3aHIATUSAX.

KoHTponbHbie paboThl AOMKHBI OBITH CIIAHBI K 3aUE€THOM HEnee.

[IpoGemHbIe BOMPOCH! pa3peliaroTcsi Ha MHANBUIYATbHBIX 3aHATUSAX, HA3HAYaeMBbIX
MpernoiaBaTeseM o Mepe He0OXO0IUMOCTH B KOJTMYECTBE, MPEyCMOTPEHHOM YYEOHBIM IIJIAHOM.
B cnydae pyGexHOT0 KOHTPOJISI CO CTOPOHBI JIeKaHaTa (akylbTeTa OauTbl HAUHUCISIOTCS 32
BBHITIOJTHEHHBIE U CIAHHBIE 1a00paTOpHBIC U KOHTPOJIbHBIE paboThl. ECiii OHU OTCYTCTBYIOT,
aTTecTalus HE BBICTABIISETCS.

Cosembl no noocomoske K 3auemy.

[Tpu MOATOTOBKE K TECTY CIEAYET MOBTOPUTH (DaKTHUECKUI MaTepual, MpOPeIaTh TUIIOBbIE
3a7a4u.

»



IIpuioxenue S

TEXHOJIOTUYECKAS KAPTA PEUTUHT A TUCIUILIVHBI

YPOBEHB/CTYIICHB Craryc AMCHUIUTHHBI KommuectBo
oOpa3oBaHus B paboueM yuyeOHOM 3a4ETHBIX

(bakanmaBpuar, MarucTpaTypa) wiane (b.1-b.6) eIMHUL/KPEIUTOB

Haumenosanne
TMCIMILTAHBI/Kypca

OcHOBBI
MaTeMaTUYECKOM
00paboTku
uHbOpMaLUH

OakanaBp b1. OAI1.02.01 2 xpenur (3ET)

CMexHbBIC JAUCHUITIIMHBI ITO y‘l€6HOMy IJIaHYy

[IpenmecrByromue: HIkonbHBIN Kypc MaTeMaTUKU. MaTtemaTtuka.

ConyrcrByromue: EcrectBeHHOHay4YHast KapTuHa Mupa, MHpopmannoHHbie
TEXHOJIOTMU B IICUXOJIOTUH

[Tocnenyromue: [IpodunbHbie IpeIMEThI

BA30BBI MOIYJIb Ne 1

KoanuectBo 0amnos 35 %

min max
N3yueHue npencraBieHui 9 15
MaTeMaTUYeCKOM CTaTUCTUKH
N3ydeHue METO10B 12 20
MaTeMaTUYEeCKOM CTAaTUCTUKHU.
['ucTorpaMMpl U quarpaMMbl
paccestHus

Coneprxanue ®dopma paboTh

Texymas pabota

BA30BBI MOJYJIb Ne 2
KomnuectBo 6amioB 35 %
Conepxanue dopma paboTh
Min max
Texvias paGora Pemienue 3amau. 9 15

yHiad p NuauBuayanbHOE 3a/1aHAE

Brmmosaenue 12 20

71a00paToOpHBIX padboT
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Hroro 21 35

BA3OBBIN MOJIVJIb Ne 3

KomnuectBo 6amioB 35 %

min max
[TocraHoBKa 1 poBeieHNE 9 15
JKCIIEPUMEHTA IO
Texymas pabota CTATUCTHYECKOM
00paboTKe pe3yabTaTOB
W3MEPEHUI

[TocraHoBKa 1 poBeicHNE
JKCIIEPUMEHTA IO
CTAaTUCTUYECKON
00paboTKe pe3yabTaToOB
MU3MEPEHUIN

Conepxanue ®opma padoTh

HToroBeid MOyJIb

KomnuectBo 6auios 30 %
min max

Coneprxanue ®opma paboTh

I W TOroBsIii KOHTPOJIH 3auer 18 30

18 30

I OO0uree KoMm4ecTBO 0aJUIOB 110 JUCIUILUINHE
(Mo uToram u3y4eHus BCeX MOIyJiei)

CooTBeTCTBHE pf‘ﬁTI{HTOBMX 0AJU10B H AKAJIeMAYECKOH OIEHKH:

Oowjee xommecmeo Axademueckad
HaopaxHeIx oanoe* oyeHKa
60 — 72 3 (VIOBJIETBOPHTEILHO)
73-86 4 (xopomo)
87-100 S (0T/IHTHO)

"Tlpn xomuuecTBe pefiTHHTOBRX Dannop Gomee 100, HeoOXOmMMO PACCUHTEIBEATE PEATHHT yuefHEIX oCTHXEeHHH

oOyIaromerocs

1A oIpefeeHEA oneHKH KpatHo 100 damtoE.

»



MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA30BAHUSI POCCUICKOM
®EJIEPALIUUA

denepanbHOE rOCYAapCTBEHHOE OI0JKETHOE 00Pa30BATEIBHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs
KpacHosipckuii rocy1apcTBeHHbIN NeJaroruyecKuii yHMBepCcuTeT
uMm. B.II. AcradbeBar»
HNuctuTyT Marematuku, GU3NKU U THHOPMATUKU
Kadenpa marematuku 1 METOIUKH 00yUYEHUSI MaTeMaTUKE

YTBEPXJIEHO OJZIOBPEHO

Ha 3aceJlaHuH Kadeapsl Ha 3aceaHuH

poTokoJ1 Ne 8 Hay4yHO-

oT «21» mas 2018 r. METOJUYECKOTO AR ERAT AR
coseta UMDU SUBNKA U

3aB. kadeapoit poTokoi Ne 9 s
ot «08» 06.

Q// 7tteyy  JLB. llkepuna 2018r.
% JlupexTop
Yl A.C. YuraHos

Y ——

®OH/] OLIEHOYHBIX CPEJICTB

JUUTS IPOBEICHUST TEKYLIETO KOHTPOJIA U IMPOMEKYTOUYHOU aTTeCTAIluU
00yJaromuXcs Mo TUCIHUIUIHHE

«OCHOBBI MATEMATHUYECKOM OBPABOTKU UH®OPMALIM»

Hamnpasnenne noarotrosku 44.03.01 Ilegarornueckoe oOpa3oBaHue
HamnpasnenHocts (mpoduiib) 06pa3oBaTeIbHON MPOTPAMMBI
«TeXHOJIOTHH B OCHOBBI IMPEATIPHHUMATEIIHCTBAY

(kBasHpHKAIIHS (CTETICHB) «OaKaIaBp»)

(3aounas popma obyuenus)

CocraBuTtenu: VY Hesayk ILI1., mpodeccop kabemps
“ e MaTeMaTHKU ¥ METOJUKH O0YyUEHHS
; MaTeMaTUKH

Kpacunosipck 2019

»



IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/I OHEHOYHbLIX CPEJICTB

[IpencraBieHHbid (OHA OLEHOYHBIX CPEJCTB JUISl TEKYIIEH U TTPOMEKYTOUHOM aTTecTaluu
cootBeTcTBYeT TpeboBanusiMm GI'OC BO u npodeccuonanbHbiM cTanmaptam llemarorudeckoe
oOpazoBanue (mpodeccruoHalnbHas AEATeNbHOCTh B cepe TOIIKOIBHOTO, Ha4aJabHOTO OOIIETO,
OCHOBHOTO OOIIEr0, CPpeTHEr0 o0IIero oopasoBaHus) (BOCIUTATENb, YUUTEIb), YTBEP>KICHHBIM
npukazom Muntpyna Poccuu ot 18.10.2013 N 544H.

[Ipennaraembie GOpMBI U CPECTBA aTTECTALMM aJCKBATHBI LIEJSAM M 3aja4aM peain3aluu
OCHOBHOM mpodeccroHaabHOM 00pa30oBaTENbHOW MPOrpaMMbl MO HAMPABIECHUIO TMOATOTOBKH
44.03.01 [Teparornueckoe oOpa3oBaHue, HaMPaBJICHHOCTH (Tpodmis) MaTemaTtuka.

OrneHOYHbIE CPEACTBA U KPUTEPUU OLICHUBAHUS MPECTaBICHBI B MOJIHOM 00beMe. Dopmbl
OIICHOYHBIX CPEJICTB, BKJIIOUCHHBIX B MPEJICTABICHHBIN (DOHJ, OTBEYAIOT OCHOBHBIM IPUHITUIIAM
dopmupoBanuss ®OC, ycrtaHoBieHHbXx B [lojoxkenuu o ¢opmupoBaHuu (oHIA OIEHOYHBIX
CPEACTB  [JIsl  TEKYyWIIEro KOHTPOJS  YCIIEBA€MOCTH, MPOMEKYTOUHOM M  HUTOrOBOM
(rocyiapCTBEHHON HMTOTOBO) aTTecTalMd O0y4aroluxcsi Mo 00pa3oBaTeIbHBIM MPOrpaMMaM
BBICIIIETO 00pa30BaHMs — MporpaMMaM OakajaBpHuaTa, porpaMmaM CrHelHauTeTa, IporpaMmam
MarucTpaTyphbl, IporpaMmMaM MOATOTOBKM HAyYHO-TIEIArOrM4ecKuX KaJpoB B acCIUPaHType — B
dbenepaTbHOM TOCYAAapCTBEHHOM OFO/DKETHOM  OOpa3oBaTEIbHOM  YUPEXKICHUW  BBICIIETO
obpazoBanus «KpacHOSIpCKHUM TOCyIapCTBEHHBIH Tearormueckuii yHuBepcuter um. B.IL
ActadbeBay yTBepKIeHHOTO mpuka3oM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paGoTanHplii W TPEACTABICHHBIN JUISi OSKCHEPTU3bl (POHI OIEHOYHBIX CPEJICTB

PCKOMCHAYCTCA K UCIIOJIB30BAHHIO B ITPOHCCCE IMTOATIOTOBKH I10 yKaSaHHOﬁ ImporpamMmme.

15.05.2018 [llepuineBa B.A.

»



1. Ha3znauenue ¢oH/a OLIEHOYHBIX CPEICTB.

1.1. Heasnto coznanus ®OC aucruninabl «OCHOBBI MaTeMaTUUYECKOW 00pabOTKH UH(GOPMAIIUN
ABJIAETCS YCTAaHOBJICHUE COOTBETCTBHS YUE€OHBIX JOCTHXKEHMH 3aIUIAHUPOBAHHBIM PE3YJbTaTaM
oOydyeHuss u TpeOOBaHMSIM OCHOBHOW MpodecCHOHANBHON 00pa30oBaTebHONW MPOTrpaMMBl,
paboueit mporpaMMbl JUCIUTUIMHBI.

1.2. ®OC no pucuuminune «OCHOBBI MaTeMaTUYECKONH 00pabOTKN MHPOPMALIUU» 3aJaYH:

- OLEHKa YpOBHA CQPOPMUPOBAHHOCTH KOMIETEHIMH, XapaKTepU3yIOIIHUX CIOCOOHOCTh
BBIITYCKHUKA K BBHIIOJHEHUIO BHUAOB MPO(PECCHOHAIBHON JAESTENIbHOCTH MO KBadU(pUKALMU
OakaaBp, OCBOEHHBIX B MIPOLIECCE U3YyUEHUS TAHHOMN TMCIUIUIMHBI.

1.3. ®OC pa3pabdoTaH Ha OCHOBAHMH HOPMATHBHBIX JOKYMEHTOB !

- (pemepanbHOrO rOCYJapCTBEHHOTO OOpa30BATEIBLHOTO CTaHAApTa BHICHIETO 00pa30BaHUS IO
Hanpasiienuto noarotoBku 44.03.01 [legaroruueckoe oopazoBanue (ypoBeHb OaKanaBp);

- OCHOBHOM MpodeccuoHaIbHON 00pa30BaTeIbLHON MPOTrpaMMBbl BBICILIETO 00OPa30BaHUS;

- Tlonoxenus o dopmupoBanuu ¢GoOHIA OLEHOYHBIX CPEICTB [JIi TEKYIIEro KOHTPOJs
yCIIEBAEMOCTH, MPOMEKYTOUYHON M WTOTOBOM aTTecTallMi OOYUaroIIUXCs MO 00pa3oBaTeIbHBIM
porpaMMam BBICHIETO 00pa3oBaHus — MporpaMmMaM OakaidaBpHuara, IporpaMMam CIielhaauTeTa,
nporpaMMaM MarucTpaTypbl, MNporpaMmaM IOATOTOBKM HAay4YHO-TIEJAarorMuyecKux KaJpoB B
CTYJIEHTYpe B (peZepalibHOM TOCYAapCTBEHHOM OIO/IP)KETHOM YUPEKIECHUU BBICIIETO 00pa30BaHUS
«KpacHosipckuii TocyJapcTBeHHBIM Tefarorndeckuii yHuBepcuteT um. B.II. ActadbeBa u ero
bunnanax.

2. IlepeyeHb KOMIIETEHUM ¢ YKa3aHMEM 3TANOB X ()OPMHUPOBAHUS B MpoLecce U3yYeHUA
AUCHMIIMHBI «OCHOBBI MaTeMaTH4eCKON 00paboTKe HHPOpMAIIUI»

2.1. IlepeyeHb KOMNIeTEHIHI, POPMUPYEMBIX B MIPOIIECCE U3YUCHUS TUCIUIINHBL:

- CHOCOOHOCTh MPUMEHSTH COBPEMEHHBIE METOAUMKM M  TEXHOJOTMH  OpraHu3aluu
o0Opa3oBaTeIbHON JEATEIBHOCTH, JHATHOCTUKKA M OIEHWBAHMS KadecTBa 00pa3oBaTEIbHOTO
mporiecca 1o pa3IndHbpIM o0pa3oBareabHbIM porpamMmam (I1K-1);
- TOTOBHOCTBIO K pa3palOTKe M peanu3alid METOJIUK, TEXHOJOTHH W MPHUEMOB OOy4YEHHs, K
AHAJIN3y PE3yJbTaTOB MPOILECCA HUX HCMHOJB30BaHUA B OPraHU3alUAX, OCYIIECTBIISIFIOIINX
oOpa3oBareibHyI0 nesaTenbHOCTh ([TK-4).

1.2. Dranbl GpopMUPOBAHHS U OLIEHUBAHUS KOMIIeTEHIIUI

KOMHCTGHL{I/IH ‘ I[I/ICLII/IHJ'II/IHLI, IMPAKTHUKH, YIACTBYIOIIHNC B ‘ Tun ‘ OI_[CHO‘-IHOC

»



(hopMHUpOBaHUH TAHHOW KOMIIETCHIIMH KOHTPOJISI cpencteo/KUM
Hom | ®opma
cp
(TTIK-1) WNudopmanronHas KyapTypa Texymmun 1 3anauu
CIOCcOOHOCTh oOpa3oBaTesibHOI opranuzauun; Hayuno- KOHTPOJITb u
MIPUMEHSTh UCCJIEIOBATENbCKUN CEMUHAD; ycrieBaemocT | 2 pumMep
COBPEMEHHBIE [IpoexTupoBaHre U MOHUTOPUHT u BI
METO/IUKH U 00pa30BaTeNIbHBIX PE3Yy/IbTATOB; [Tpomexyrou | 5 OK3amMeH
TEXHOJIOTUU [IpoexTupoBanue 0Opa3oBaTEIBbHBIX Hast
OpraHu3anuu MIPOrpaMM 0 OCHOBaM MaTeMaTUYECKOU aTTecTanus
oOpa3oBaTesnbHON | 00paboTke uHpopmaruu; [IlpoextupoBanue
NeSITENIbHOCTH, MIPOrpaMM HCCIIEI0BATENILCKON 1E€ATEIbHOCTU
JMAarHOCTHKH H yuamuxcsi; MeTouka o0yuyeHus: OCHOBaM
OLICHUBAHHUS MaTeMaTH4ecKoi 00paboTKH MHPOpMAIMHN Ha
KayecTBa npouibHOM ypoBHE; Metoauka
o0pazoBaTenbHOTO | (OPMHUPOBAHMS MPOEKTHON JEATETHHOCTH
npouecca 1o ydamuxcsi; Meroauka o0ydeHus OCHOBaM
pa3InYHBIM MareMaTH4eckoil 00paboTKu uHGopMauu B
o0pasoBaTeNbHBIM | TIpo(eccHoHanbHOM 1IKoJIe; MeToauKa
IporpaMMam WCTIOTIH30BaHuUs I (PPOBBIX 00pa30BATEIHEHBIX
pecypcoB B 00y4e€HUN MaTeMaTHIECKOM
CTaTUCTUKH; VIHHOBallMOHHBIE MPOIIECCHI B
oOpazoBanui; [IpakTrka 1o noJy4eHuIo
npodeccruoHalIbHBIX YMEHUHN U OTIbITa
poQecCHOHAIBHOM eATeIbHOCTH
(TIK-4) NudopmanrionHas KyibTypa Texymmit 3 3amaun,
TOTOBHOCTBIO K | oOpa3zoBarenbHON opranu3aiuu; Hayuno- KOHTPOJIb JIOK-Ba
pazpaboTke U | UCCIIEIOBATENIbCKUI CeMUHAp; ycneBaemoct | 4 TEOpeM,
peanuzainuu [IpoexTrpoBanre 1 MOHUTOPHHT u npumep
METO/IUK, o0pa3oBaTeNIbHBIX pPe3yabTaToB; [lenoBoi [Tpomexyrou | 5 Bl
TEXHOJIOTU I U | HIHOCTpaHHBIN s3bIK; MeTtoauka Hasi
MIPHUEMOB (hopMHpOBaHUS UCCIIEI0BATEIBCKOM aTTecTanus
oOyueHus, K | IeATeNbHOCTH yyamuxcs; Pa3Butue
aHaIn3y OOLIEKYIbTYPHBIX KOMIETCHIIMH yJaIIuXcs B
pe3yNnbTaToOB polecce MPUMEHEHUsI METOJIOB
mpoiecca uX | MaTematuueckoil cratuctuku; Ilemaroruka
WCIOJIb30BAHUS B | DJIGKTPOHHOIO U AUCTAHIIMOHHOTO OOyYECHHUSI
OpraHu3aIusx, MaTeMaTHYeCKON CTaTUCTUKU; YTIpaBJIeHUE
OCYILIECTBISIIONIUX | Y4EOHOU JesITeNbHOCThIO HA OCHOBE
o0Opa3oBaTeNbHyl0 | HHGOPMAIMOHHO-KOMMYHUKAITMOHHBIX
JeATeIbHOCTD TEXHOJIOTUIl; MeTo1Ka KOMIbIOTEpHOI

JMArHOCTHKY PE3YyJIbTaTOB OOYyUEHUS;
[IpakTuka no nogy4yeHuto
npodeccHoHaNbHBIX YMEHUHN U OIBITA
npoeccCHOHATBHOMN 1S TeNbHOCTH;
[IpenauniomMHas mpakTuka

3.(I)OHII OLCHOYHBIX CPEACTB AJIsd HpOMeH(yTOqHOﬁ arTrecralumu

3.1 ®oHABI OLEHOYHBIX CPEJICTB BKIIOYAKOT: 3a4ET

»




3.2. OueHOYHBIC CPEACTBA, BKIIOYAIOT: 3aJa4d IO OCHOBAM

uH(pOpMaIK, IPUMEPHI U YIIPAKHEHUS

3.2.1. O1ieHOYHOE CPECTBO 3aUeT

[IpoaBUHYTHII YPOBEHb

ba3oBblii ypoBeHb

IToporoselii ypoBeHb

c(OpPMHUPOBAHHOCTH c(OpMHUPOBAHHOCTH c(OpMHUPOBAHHOCTH
dopmupyemble KOMIIETEHIIMI KOMIIETEHIIUI KOMIIETEHIIUI
KOMMETEHIH (87-100 Gamro) (73-86 Ganos) (60-72 Ganna)*
YIOBJIETBOPUTEIHHO/3aUT
OTJINYHO/3aYTEHO XOpOI10/3a4TEHO cHO

[K-1 Ha nponsunyrom ypoBue | Ha  6a3zoBom  ypoBHe | Ha moporoBoM ypoBHE
CIOCOOEH MPUMEHSITh crocoOeH MPUMEHSTH | CrI0cOOeH IIPUMEHSATH
COBPEMEHHBIE METOJMKH | COBPEMEHHBIE METOJMKH | COBPEMEHHBIE METOIUK!
Y TEXHOJIOTUU " TEXHOJIOTUH | U TEXHOJIOTHH
OpraHu3aIuu OpraHu3aIux OpraHu3aIuH
00pazoBaTebHON 00pazoBaTeIbHON 00pa3zoBaTebHON
TEeSITEeTbHOCTH, NeSITeTbHOCTH, NEeSITeTbHOCTH,
JIMAarHOCTHKY H JIMarHOCTUKHU U | THarHOCTUKH "
OIICHUBAHMI Ka4eCTBa OIICHUBaHUS Ka4yecTBa | OIICHUBAHHUS KayecTBa
00pa3oBaTeIbHOTO 00pazoBaTeIbHOTO 00pa3oBaTEeIbHOTO
Ipoliecca Mo pa3IuyHbIM | IIpoIecca MO PAa3IMYHBIM | IIpoliecca MO Pa3ITUUYHBIM
00pazoBaTeIbHBIM 00pazoBaTeIbHBIM 00pazoBaTeIbHBIM
MporpaMMam porpaMMam porpaMMam

I1K-4 Ha npoasunyrom ypoBae | Ha 6a3oBom ypoBHe rotoB | Ha moporoBom ypoBHe
TOTOB K pa3paboTKe u K pa3paboTke U | TOTOB K pa3paboTKe u
peanu3aiy METO/IUK, peanuzanuu METOJIMK, | peallu3aluu METOJTUK,

TEXHOJIOTHIl U IPHUEMOB
oOyueHusi, K aHAIU3Y
Pe3yNbTaTOB Mpoliecca ux
WCIIOJIb30BAHUS B
OpraHu3aIusx,
OCYILIECTBIISIOLIUX
00pa3oBaTeIbHYIO
JeSITENIbHOCTD

TEXHOJOTHUIl ¥ TPUEMOB
oOyueHusi, K aHaIu3y
pe3yabTaTOB Mpollecca Ux
UCIIOJIb30BaHUS B
OpraHu3aIusx,
OCYILIECTBISIOLIUX
00pa3oBaTeNbHYIO
JeSITENIbHOCTh

TEXHOJOTUI M TNpPUEMOB
oOydeHus, K aHaIU3y
pe3yabTaTOB Mpoliecca Ux
MCIIOJIb30BaHUS B
OpraHu3alusx,
OCYIIIECTBIISIOIINX
00pa3oBaTeNbHYIO
JIESITENIbHOCTh

4. ®oH/ OLIEHOYHBIX CPEACTB JJIf TEKYHIero KOHTPOJIsl YCIIeBA€MOCTH

4.1. ®oHABI OLICHOYHBIX CPEJICTB, BKIFOYAIOT:

4.2. Kpurepum oneHuBaHus (CM. B TEXHOJIOTMYECKOW KapTe pelTHMHTra B padodeit

mporpamMme JUCHHUIUIAHBI «OCHOBBI MaTEMaTHYECKOM 00paboTKu HHPOPMAITAN ).

4.2.1. Kputepum oieHUBaHUA MO0 OLEHOYHOMY CpeAcTBY 1 — TemMe mporpamMmebl

Kputepun onieHuBaHusi

KosnuyecTBO 02/1710B (BKJIaJl B PEHTHHT)

CopeprkarenabHasi COCTaBISIONMIAS 9)
Odopmiterne padoThI 5
OueHka J1oKi1aaa no AMarHoCTHYECKOM KapTe 5
MakcuMaJbHbIN 0aJ11 15

»
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4.2.2. Kputepum olleHMBaHHSA 10 OLIEHOYHOMY CpeJcTBY 2 — TEME NPOTrPaMMBbI

Kpurepuu oueHnBanus

KosnyecTBo 0a/1510B (BKJIA/l B PETHHY)

ConepxarenbHasi COCTABISAIONIAs 10
Odopmienue paboThbl 5
OrneHKa 1O TMArHOCTUYECKOU KapTe 5
MakcuMaJsibHbIi 6211 20

4.2.3. Kputepum olleHMBaHHSA 10 OLIEHOYHOMY CPeJCTBY 3 — TEME MPOTPaMMBbI

Kpurepuu oueHnBanus

KosnyecTBo 02/1J10B (BKJIA/l B PETHHT)

CopeprkarenbHasi COCTaBIISIOIIAs 5
Odopmienue paboThl 5
OueHka Mno IMarHoCTUYECKOM KapTe 5
MakcuMAaJIbHBIH 0211 15

4.2.4. Kputepum olleHMBaHUSA M0 OlleHOYHOMY cpencTBy 4 — IIpoekr 2

Kpurepuu oueHuBaHus

KonnvecTBo 0a/1,10B (BKJIAJ B PETHHT)

CopnepxarenbHasi COCTaBISIONIas 10
Odopmienue paboThl 5
OneHka 1Mo TMarHOCTHYECKON KapTe 5
MaxkcumaiabHbIH 021 20

3.2.3. AHaqu3 pe3yJbTaTOB 00y4YeHHS] M TepedYeHb KOPPEKTHPYIOUIUX MEPONPUSITHH 1O

y4yeOHoii Aucuumiute. M3yyenue Kypca npoBOJAUTCS, B COOTBETCTBUU C YUSOHBIM ILTAHOM.

3.3. YueOHbIe pecypchl.

3.3.1. Kapra squreparypHoro odecnevyenusi nucuuiuinubl (ITpunoxenue 6).

3.3.2. Kapra maTtepuajbHO-TeXHUYeCKOH 0a3bl nucuuminnbl (IIpunoxenue 7).

»



banuk konmponsnvix 3a0anuii u 6onpocos no oucyunaune «OcHoswl
Mamemamuyeckou oopadomku unghopmayuu

3agaum no 6azoBomy pasaeny I
Bapuanr 1.
6) Haitnure: [7;15]1N[10;25];

7) W3 rpymmsl CTYJIEHTOB Ha 3aHATHS B XYJOXKECTBEHHYIO IIKOJY XOISAT 7 UYEIOBEK, a B
CIIOPTHUBHBIEC CEKIUH - 18, mprueM 5 4eoBeK OTHOBPEMEHHO 3aHMMAIOTCSI HCKYCCTBOM H
crioptoM. CKOJIBKO CTYJEHTOB HE TOCEIIAI0T HUKAKUX 3aHSITHH, €CIIH BCEro B rpymie 25
4eJI0BeK?

8) IIpoBephTe C MOMOIIBIO TAOIUI] HCTHHHOCTH 3aKOH KOHTpano3uimu (4—>B)«>(~B—>-A4).

Bapuanr 2.

e Haiimure: (-1;1)N[-1,0);

e B — noaIMHOXECTBO MHOKeCTBa A, UX nepecedeHne — . YTo MOKHO CKa3aTh O
MHOXkecTBe B?

e CocraBbre TabnuIty uCTUHHOCTH s QyHKIHH (—XA-Y) vX 1 HapucyiTe e
JIOTUYECKYIO CXEMY.

Bapwuant 3.
a) Haiimure: (-1;1]N[-1;0);
b) 3amrpuxyiite MmHO)ecTBO AU(B\C):
B C

A

¢) CocraBbTe TabMUIy HCTUHHOCTH s hyHKIUHU (TXAY) v—Y), 1 HapUCyiiTe e€
JIOTHYECKYIO CXEMY.

Bapuasnr 4.
1) Haiinure: (0; 5) ¢ [0; 5].

2) Bamrpuxyiite MHOXecTBO AN(CUB):
B C

»



3)

HpOBepBTe C IIOMOIIBIO Ta6JII/ILI NUCTHUHHOCTHU 3aKOH I[I/ICTpI/IGYTI/IBHOCTI/I KOHBIOHKIINUHN:
ANBVC)(AAB)V(AAC)

Bapuanr 5.

1) Haitgute: [5; + o) ¢ [0; + o0);

2)

3)

1)
2)
3

4

6)

8)

9

10)

1)

)

Cremnenb 1ekapToBa MPOU3BEICHUSI MHOKECTB BceX phIO B TUXoM OkeaHe, Bcex
HaTypaJbHBIX YHCE U BCEX 3B€3] B [ ajakTUKe paBHAa...

CocraBbTe TaOIUILy UCTUHHOCTH JUTsl QYHKITUN —|(—|X Vv —|Y) vX, ¥ HApUCyHTe e¢
JIOTUYECKYIO CXEMY.

3adayu no 6azoeomy pasdesny 2.
Tema II1.1: CBoiicTBa BeposiTHOCTEHN CITy4ailHBIX COOBITUI

B ypue conepxutcst 5 uepHbix u 4 Oenbix mapa. Haynauy usneuen onus map. Haittu
BEPOSITHOCTh TOTO, UTO 1IApP, U3BJICYCHHBIN U3 YPHBI, OKAKETCS YEPHBIM.

B ypHe conepxutcst 8 uepHbIx u 4 Oenbix mapa. Haymauay u3Bnedern onus map. Haiitu
BEPOSITHOCTh TOTO, UTO ILIap, U3BJICUEHHBIN U3 YPHBI, OKaKETCS OEIIBIM.

B ypue comepxutcs 9 uwepHbIX u 4 Oenbix mapa. Haymady w3BiedeHBl [Ba Imapa.
HaiiTu BeposTHOCTH TOTO, YTO OHU 002 OKAXKYTCS YEPHBIMH.

B ypue coxepxxutcs 7 depHbIXx m 3 Oenbix mapa. Haymady m3BiedeHpl 1Ba Imapa.
Haiit BEpoATHOCTB TOTO, YTO OHU 002 OKKYTCS OCTBIMH.

B ypue coxepxkutcsa 5 depHblXx m 4 Oenbix mapa. Haymady m3BiedeHpl 1Ba Iapa.
Haiitu BepoATHOCTH TOTO, YTO OHU OKQXXYTCS pa3HOTO I[BETA.

B xaxmoit u3 nByX ypH coAepkuTcs 6 depHbIX u 4 Oenbix mapa. M3 mepBod ypHBI
Hay/ady U3BJICYEH OJIMH IIAp U IMEpEeokeH BO BTOpyr. HallTu BEpOATHOCTH TOTO, YTO
map, U3BJICYEHHBIA U3 BTOPOU YPHBI, OKAKETCS YEPHBIM.

B kaxmoit u3 IByX YpH COAEpPKUTCS 6 yepHbIX M 7 OenbIx mapoB. M3 mepBoil ypHBI
Hay/auy U3BJICYEH OJIMH LIAp U IMEpENokKeH BO BTOpyr. HaliTu BEpOATHOCTH TOTO, YTO
ap, U3BJICYCHHBII U3 BTOPOU YPHBI, OKaXKETCsI OEIIbIM.

B xaxmoit u3 nByx ypH coiepkuTcs 8 depHbIX M 2 Oenbix mapa. M3 BTopod ypHBI
Hay/laudy M3BJEYEH OJIMH IIap W NEpeNIokKeH B MepByro. HallTu BEpOSATHOCTH TOTO, 4TO
map, U3BJICYEHHBIN U3 MIEPBOU YPHBI, OKAKETCS YEPHBIM.

Crynent 3Haet 40 u3 50 BonpocoB nporpammbl. HaliT BEpOSTHOCTH TOTO, UTO CTYACHT
3HaeT 2 BOIpOca, COAEPIKAIINUECs B €ro IK3aMEeHAIMOHHOM OHIIeTE.

JIBe xomanabl 1o 20 CIOPTCMEHOB MTPOU3BOIAT KepeObEBKY IS MPUCBOCHUS HOMEPOB
y4acTHUKaM COpeBHOBaHUil. /[Ba OpaTa BXOAST B COCTaB pa3IU4HbIX KoMaH . Haiitu
BEPOSITHOCTH TOTO, YTO OpaThsi OyAYyT Y4acTBOBATH B COPEBHOBAHUSAX MO OJJHUM U TEM

e HomepoM 18.

JBe nepopaTopLIribl HAOWIH 110 OJUHAKOBOMY KOMILIEKTY nepdokapt. BeposrHocTh
TOTO, 4TO NepBas nepgopaTopiiua J0MycTUT omuoKy paBHa 0,1; s BTopoi
nepdoparopiuisl 3Ta BepossTHOCTH paBHa 0,2. IIpu cBepke nepdokapt Oblia
oOHapyxeHa omunoka. HaliTu BeposSTHOCTb TOTO, YTO OIINOIACh BTOpast
nepdopartopiuuma.

Tpu cTpenka npou3Besn 3alll 10 1eau. BeposaTHOCTh MOpakeHUs LIETIU IIEPBBIM

CTpPEJIKOM paBHa P1; U1 BTOPOTO U TPETHETO CTPEIKOB 3TH BEPOSITHOCTH COOTBETCTBEHHO
paBHbI P2 1 P3. Haiitu BEpOATHOCTB TOTO, YTO: @) TOJIBKO OJWH U3 CTPEIKOB IIOPA3UT
1eJb; 0) TOJIBKO JIBa CTpENIKa MOPa3sT 1eJib; B) BCE TPH CTPENKa MOPAa3sT Lelb, €CIH:

»



P1=0,6 P,=0,9 P3=0,8 P1=0,8 P,=0,8 P3=0,9

P1=0,7 P,=0,8 P3=0,9 P1=0,7 P,=0,5 P3=0,4
P1=0,8 P,=0,9 P3=0,9 P1=0,4 P,=0,8 P3=0,9
P1=0,3 P,=0,9 P3=0,7 P1=0,7 P,=0,7 P3=0,9
P1=0,5P,=0,5P3=05 P1=0,9 P, =0,8 P3=0,9

1) U3 tpex opyauii IpOU3BEIH 3alIl
1o uenu. BeposTHOCTh nonaganus
B LI€JIb IPU OJJTHOM BBICTpEJIE U3
nepBoro opyaus pasHa Pl; ms
BTOPOTO U TPETHEr0 OPYAUM 3TH
BEPOSITHOCTH COOTBETCTBEHHO
paBubl P2 u P3. Haiitu
BEPOSITHOCTh TOTO, YTO: &) XOTsI OBl
OJIH CHapsij MOMAJET B IIeNb; 0)
X0Ts ObI JiBa CHapsia MonaayT B
1eJ1b, €CIIU:
P1=0,6 P,=0,9 P3=0,8
P1=0,7 P,=0,8 P3=0,9P,=0,8 P,=0,9 P;=0,9
P1=0,3 P,=0,9 P3=0,7
P1=0,5P,=0,5 P3=0,5
P1=0,8 P,=0,8 P3=0,9
P1=0,7 P,=0,5 P3=0,4
P1=0,9 P, =0,8 P3=0,9P1=0,4 P,=0,8 P3=0,9
P1=0,7 P,=0,7 P3=0,9

2) JlBa ctpernka MpoOU3BENIH MO OJHOMY BBICTPEITY IO MHUIICHHA. BeposTHOCT MOpakeHHsI

MUIIEHU KaKIBIM U3 CTPEJIKOB paBHA P1 1 P2 cOOTBETCTBEHHO. HaliTh BEpOSITHOCTH TOTO,
YTO: a) 00a CTpeJiKa Mopa3aT MUIIIEHb; 0) 00a CTpesika IPOMaxHYTCS; B) TOJIBKO OJIMH
CTPEJIOK MOPa3UT MUILEHb; T') XOTS Obl OJMH U3 CTPEJIKOB MMOPA3UT MUIIEHb, €CIIU:

P1=0,5P>,=0,5 P1=0,9P,=0,8
P1=0,4 P,=0,8 P1=0,6 P,=0,9
P1=0,8 P,=0,8 P1=0,3 P>,=0,9
P1=0,7 P,=0,5 P1=0,7 P,=0,8
P1=0,7 P,=0,7 P1=0,8 P,=0,9
3) BeposTHOCTH XOTs1 ObI OJJHOTO MMOMNAAaHuUs PU JBYX BhICTpesax paBHa P. Haiitu
BEPOSATHOCTh YETHIPEX MOTaJaHHd TIPYU TISITH BBICTPENIAX, €CIIH:
P=0,99 P=0,85
P=0,98 P=0,80
P=0,95 P=0,75
P=0,90 P=0,70
4) U3 a’poBOK3asia OTIIPABUIIACH 2 aBTOOyCa-IKCIpecca K TparmaM caMoJIeTOB.
BeposTHOCTE CBOEBPEMEHHOTO MPUOBITHS KaX10T0 aBTo0yca B a3pornopT paBHa P.
HaiiTu BepossTHOCTB TOTO, YTO: a) 00a aBTOOYCa MpuOyayT BoBpems 0)oba aBToOyca
OTI03/1a10T; B) TOJIBKO OJJMH aBTOOYC MPUOYIET BOBPEMs; I') XOTs Obl OUH aBTOOYC
npubyaeT BOBPEMS., €CIH:
P=0,99 P=0,85
P=0,98 P=0,80
P=0,95 P=0,75
P=0,90 P=0,70

Tema II1.2-3;: DieMeHTH MATEMATAYECKON CTATUCTUKHI
O0paboTka pe3ynpTaTOB U3MEPEHUIN
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Haiitu mamemamuueckoe oxcuoanue, oucnepcuio, cpeoHekeaopamuyeckoe OmKioHeHue
JUCKPETHOM CllydyaliHOM BeJIMYMHBI X 110 JaHHOMY 3aKOHY €€ paclpeieeH s, 3aJaHHOMY B

BUE TAOJIULIBL;

Xi 15 19 24 27 30
Pi 01 0,2 0,3 0,1 0,3
Xi 1 2 3 4 5
Pi 0,1 0,2 0,2 0,1 0,4
Xi 5 7 9 11 13
Pi 0,2 0,2 0,2 0,1 0,3
Xi 2 4 6 7 13
Pi 01 0,1 0,3 0,2 0,3
Xi 9 10 11 12 13
Pi 0,3 0,2 0,1 0,1 0,3
Xi 0,8 0,9 1,1 1,5 1,7
Pi 0,1 0,2 0,1 0,1 0,5
Xi 2,5 3,5 4,0 4,5 5,0
Pi 0,5 0,1 0,1 0,1 0,2
Xi 1,5 1,9 2,4 2,7 3,0
Pi 0,2 0,2 0,3 0,1 0,2
Xi 0,15 0,19 0,24 0,27 0,30
Pi 0,1 0,2 0,3 0,3 0,1
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Xi

900

1090

1024

1027

1030

Pi

0,4

0,2

0,1

0,1

0,2

Hap ciyuaiiHoil Benn4MHOM, pacipeesieHHOM 110 HOpMallbHOMY 3aKOHY, ITpousseaeHo N

onbITOB. [10JIy4eHbI OIIEHOYHbIE 3HAUEHUS MATEMATUYECKOTO OXKMIAHKS - X U
CPEIHEKBAPATUUECKOTO OTKJIOHECHUS - 0. HaliTu dogsepumenbhwiii unmepsan ¢ 3agaHHON
HaJIOKHOCTBIO L.

a) N=10, X =4.6, 0=1.2, f=0.99
b) N=20, X =5.6, 0=1.05, 5=0.99
¢) N=40, X =55, 0=12, 4=0.95
d) N=50, X =556, 0=12, #=0.95
e) N=70, X =88, c=12, #=0.90

f) N=80, X =7.05, 0=2.02, 4=0.90

g) N=100, X =66.2, 0=5.4, #=0.8
h) N=100, X =908, o=24, /3=0.8

i) N=100, §=0.05, 0=0.01, 5=0.99
j) N=100, X =0.89, 0=0.18, /=0.95

Han cmyuaitHo#t BeTMUMHOM, pacpeIe]ICHHOM 10 HOpMaJIbHOMY 3aKOHY, Ipou3BeaeHo 10

OIIBITOB. HOJ’Iy‘II/ITB OLICHOYHBIC 3HAYCHUSA MamemamuueckKkoco 02ICUOAHUSL - X y

CpedHeK8adpamuuecko2o omkaoHeHus: - o. IIocTpouTs dogepumenvhbiii unmepean lsc
JOBEPUTEIbHON BeposiTHOCTHIO 0,95.

No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 10.1 | 105 | 10.1 | 10.1 | 10.2 | 10.3 9.8 9.9 10.0 | 10.3
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 101 105 101 101 102 103 98 99 100 113
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 055 | 056 | 053 | 050 | 049 | 052 | 051 | 058 | 053 | 0.51
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 66 65 63 64 68 61 69 62 66 65
No onvima - | 1 2 3 4 5 6 7 8 9 10
Xi 562 580 577 590 569 587 5901 568 576 588
Ne oneima - | 1 2 3 4 5 6 7 8 9 10
Xi 12 13 13 13 15 16 12 11 10 15
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Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004|-0.002| 0.004| 0.004

Ne onvima - i 1 2 3 4 5 6 7 8 9 10
Xi 25 26 28 23 24 26 29 25 21 26

Ne onvima - 1 1 2 3 4 5 6 7 8 9 10
Xi 448 449 442 446 447 445 441 442 442 445

OueHuTts cosmecmnoe pacnpeoenenue geposmuocmeti Benuuud X u Y (Haiitu ko3 dunment
koppesiuu X u Y):

Yi 448 449 442 446 447 445 441 442 442 445
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 4 6 2 6 7 3 4 9) 1 6
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 5 9 3 8 11 3 6 7 4 10
Xi 0.2 0.3 0.1 0.3 0.4 0.1 0.2 0.2 0.1 0.3
Yi 448 449 442 446 447 445 441 442 442 445
Xi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004| -0.002| 0.004| 0.004
Yi 0.001| 0.002| -0.004| -0.003| 0.007|-0.006| 0.004|-0.002| 0.004| 0.004
Xi 0.2 0.3 -08 | -06 | 0.14 | -0.1 0.7 -0.4 0.8 0.9
Yi 25 26 28 23 24 26 29 25 21 26
Xi 2 2 3 2 2 3 3 3 2 3
Yi 25 26 28 23 24 26 29 25 21 26
Xi 0.2 0.3 0.3 0.2 0.2 0.3 0.3 0.3 0.2 0.3
Yi 12 13 13 13 15 16 12 11 10 15
Xi 1.2 1.3 1.1 1.3 1.4 1.1 1.2 1.2 1.1 1.3
Yi 48 49 52 50 59 64 50 45 42 61
Xi 12 13 13 13 15 16 12 11 10 15

Havimu eeposimnocms nonadanus eeauvunvl X, pacnpeoeieHHoll no HOpMaibHOMY 3aKOHY, 8
3a0anHbII UHMEPBAT, eClU U36ECMHbL NAPAMEMPbL €€ PACNPeOeNeHUs.!

Hnmepesan Ilapamempol pacnpedenenus
(4.7;0) a=4.6 o=1.2
(4.5;5.5) a=5.6 o=1.0
(57;60) a=55 =12
(550;560) a=556 =12
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(90;95) a=88 =12
(6.8;6.9) a=7.05 0=2.02
(70;71) a=66.2 0=5.4
(850;950) a=908 o=24
(-0;0.04) a=0.05 0=0.01

(0.9;0) a=0.89 0=0.18

HnaKTHK!!!![!I/IQHTH[H!BQHHI)IQ JalaHns

Jla6opamopHasa pa6oma. Pacuem 2eHepa/1bHbIX napamempos pacnpedeseHus on
8blI60POYHbIM AAHHLIM 8 IT

[TogroTroBbTe B  3JIEKTPOHHBIX TabJUIAX MHUHHU-TIPOrpaMMy IO  pacyeTy
ONMCATEeNbHOU CTATUCTUKU JJIS psijia SMIIUPUYECKUX JAHHBIX C MAKCUMAJIbHBIM 00bEMOM
BeIGOpKU - 100, a1 3Toro B ciaeAywinve s4edKU BBeauTe GOpMyJsibl UK QYHKIUH

Jx

(MmacTep ¢yHKIMM HaxoAUTC B CTpoke GopMysa - JINOO C MOMOIIbI0 KOMaH/bl
IJIaBHOTO MeHI Bcmaska-®yHkyus...), pacCUMTbHIBAIOIIME pa3/IUYHble CTAaTUCTUYECKHUE

napaMmeTpbhl:

Cmamucmuyeckuii
napamemp

Aueiika

Beodumas ungpopmayus

HcxodHble daHHble

>
N
=

(SN
= duana-30H

OtdopmaTupyiiTe AMana3oH HeAPKOU 3e/1EHOW 3aJIMBKOU U
pamkoi. B Al nanumuTe «/laHHble BbIOGOpKU». BBeauTe B
cToJibel] JaHHble Balled BbIGOpKU (He 6Gosiee 100, eciu
Heo0XoAMMO 06pabaThiBaTh OOJILIINKA MACCUB, UCIOJIb3YUTE
3/leCb U Jlajiee AMana3oH HeoOX04MMbIX pa3MepOoB, HAapUMep
A2:A502). B koHUe paboOTbl NOPUBOJUTCA MpPUMEP
BbIOOPOYHBIX JAHHBIX

06em 8b160pKU

C2

®yukuua CYET (COUNT) u3 kateropuu «CTaTUCTUYECKHEY,
KOTOpas MOJACYUTBHIBAET KOJMYECTBO YUCJIOBBIX 3HAYEHUU B
¥cclielyeMOM Jihala3oHe, MITHOPUPYS UHbIe TUIBI JaHHbIX. B
noJie «<3HayeHue 1» yka3aThb auanasoH A2:A102

MakcumainvHoe
3HayeHue

C3

MAKC (MAX) u3 kateropuu «CTaTUCTUYECKHE» — BBIYUCJISIET
MaKCUMMaJlbHOe 3HaueHWe U3 CHHUCKa apryMeHTOB. B moue
«3HavyeHUe 1» ykasaTh guamna3oH A2:A102

MunumasbHoe
3HayeHue

C4

MHWH (MIN) - u3 kateropuu «CTaTUCTUUYECKUE» BbIUUCISET
MHUHUMaJIbHOE 3HAa4YeHUe U3 CIMCKa apryMeHTOB. B mose
«3HayeHMue 1» ykasaTb guana3zoH A2:A102

Pasmax evl6opku

C5

Beegute popmyay:
=C3-C4

Moda

Ceé

MOJZA (MODE) - wu3 kareropuu «CTaTUCTUYECKUE»

BBIYUC/SAET BbIOOPOYHYIO MoJy. B nosie «yuciao 1» ykasaTh
auamnason A2:A102

MeduaHa

C7

MEJMAHA (MEDIAN) - u3 karteropuu «CTaTHUCTHYECKHE»
BBIYUC/SET BBIOOPOYHYI MeAuaHy. B mose «yucio 1»
yKasaThb AuamnasoH A2:A102

»




CpedHee 8bl60poUHOE ®ynkuusa CP3HAY (nnu AVERAGE) (BcraBka -®yHkuusa - U3
c8 Kateropun «CraTucTtuyeckue»). B mose «3HadyeHue 1»
yKasaThb Auamna3oHn A2:A102
CpedHekeadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka - @yHKLuA - U3
muyveckoe c9 kaTeropuu «CTaTucTHyeckue»). B mnose «3HadyeHue 1»
(cmaHdapmHoe) yKa3aThb Auana3zod A2:A102
OMK/IOHeHUs T
Owubka PaccuuThIBAETCS 110 bopmye:
penpeseHmamugHOC S
mu Z“n ::i
(cmamucmuueckas X n
owubka) C10 ’
r7ie n - 06'beM BbIOOPKH, S — CpeZJHEKBA/I[paTUYeCKOe
OTKJIOHeHHe. /l/i1 3TOro B iueilKy BBeAUTE PopMyJ1y:
=C9/C2"(1/2)
Koagppuyuenm PaccuuTsiBaeTcs no ¢popmyiie:
eapuayuu V = S 100 % |
X
r;[e_X - cpeaHee BbIbOpouHOe U3 svyellku (€8, s -
cpefHeKBaApaTUyeckoe OTKJoHeHHMe u3 C9. [nsa 3storo B
C11 A4elKy BBefuTe GOpPMyIy: []
=C9/C8.
OtdopmaTupyiiTe AYEeUKy NpOLEeHTaMHU (maHenb
®opmamuposarHue - KHomnKa % , WM KOMaHJa TJIABHOTO
MeHI0 Popmam - siweliku - BKJIAJKa «4UCA0», popmart
«MPOLEHTHBIN»)
Pacuem ®yukuusa JOBEPUT (CONFIDENCE) (BcraBka/®yHkuus/
dosepumesbHO20 CONFIDENCE wu3 kateropuu «CtaTucTuyeckue»). Aibda —
uHmepeana. C12 3TO ypoBeHb 3HauuMMocTU. Hampumep, anbda, paBHasg 0,05
o3HaudaeT 95%-11 ypoBeHb Ha/|€XKHOCTH
HusicHsia epaHuya PaccunTeiBaeTcs kak CpejHee 3HaYeHUE MUHYC BEJUYHHA,
C13 1oJly4eHHas C IIOMOILbIO byHKIUM «JJOBEPUT
(CONFIDENCE)», To ecTtb o ¢popmyuie: =C8-C12
BepxHss epanuya PaccunTeiBaeTcss kak CpejHee 3Ha4YeHUe N/IOC BEJIUYUHA,
C14 1oJly4yeHHas o IIOMOLIb0 byHKIIMU «/IOBEPUT
(CONFIDENCE)», To ecTb o popmy.ie: =C8+C12

B cros6ue B HanpoTWB KakAoW 3amoJIHEHHOW siueMKH cToJsibua C HanmuuiuTe Ha3BaHUA
paccyuTaHHbIX BeJU4YMH. OdopMHUTe «lIaNKy» MNOJy4eHHOW TabJULb], CAealTe paMKy,
3a/1elTe HESIPKUM PO30BbIM IIBETOM.

OnucaHnue JaHHbIX (pO30BYyI0 TabJIMYKY) MOXHO MNPOJOJ/DKHATb, pacCuuTaB TaKue
XapaKTepUCTHUKHU pacnpepeseHus, kak 1,3, kBapTu/iad, Ko3QpPUIHUEHTbl aCUMMETPUU U
akcuecca. Onvcanus 3TUX QYHKIMU IPUBOJSTCSA HUXKE.

Z[OHOJIHI/ITeJleOG 3alaHHE!:

»




Acummempus

C15

3HayeHHe acCUMMeTpUM A pacCYMUThIBAeTCA CJIeYLIUM

o6pasom:
1 n
- Z W3

JUISl pacyeTa A UCIOJIb3yeTc (i)yHKLu/IH CKOC/ SKEW

Ikcuyecc

Cle

3HaueHue sKcuecca E paccuutbiBaeTcs no popmy.ie:
A< 3
A >, D (x+x)

JAJ1d pacyera 3kcyecca B 3T I/I'Cl'IOJIb3yeTCH CTaTUCTHUYEeCKasd
¢ynkuua IKCIECC/ KURT

3anuiuTe B TETPa/b HA3BaHUS BCEX UCIOJb30BAaHHBIX CTATUCTUYECKUX QYHKIMM IT.

JlabopamopHas pa6oma. I'pagpuueckoe uzoépazceHue cmamucmu4ecKkux daHHbIX
(aHasrumuueckue epagpuku Mamemamu4eckoll cmamucmuku)

Ilocmpotime uHmepega/bHblll (QUCKpemHblil) 8b160poUHbIU psId (cmamucmuveckoe
pacnpedeseHust 8b160pKU) — CM. AZ120pumM NOCMpOeHuUst UHMepPB8AaabHO20 psida 8bI6OPKU

Cmamucmuueckuii
napamemp

Aueiika
(Auana-

30H)

Bsodumas unghopmayus

pasmax 8vl60pKu —
R

@)
Ul

Cm. Jlabopamopuyio paoomy 1

Koauuecmeo
K/aaccos
(unmepsanos) - k

[e3]
w

[To popmyse Crepaxecca: n =1 + 3,322 lg ( N ), pe3yabTar
HEO6X0JUMO OKPYTIJIUTb [0 LieJblX 3HAaY€HUH, HCIO0JIb3ys
¢yukyuo  OKPYTJIBBEPX (ROUNDUP) wus

aprymMeHTa - YMCJIO 3HAKOB I0CJIe 3alsITOM, B HAllleM CJIy4yae
paBHoe 0, TO ecTb [J10 LieJIbIX J0JIeM:
=0KPYTJIBBEPX(1+3,322* LOG(C2;10);0)

B CALC popmy.sia 6yZieT BIT/ISAZETh TaK:
=ROUNDUP((1+3,31*L0OG10(C2));0). U1u Bocnoib3yHTeCh
TabJINILEN:

Yucno
HHTepBaJioB, k

06BEM
BbIOGOPKH, N

KaTeropuu
mamemamu4vecKue, B CTpOKe Kos1uvecmeo I11pyu olpeaejleHuU

25-40
40-60
60-100
100-200

Boapie 200

Humepesana knacca -
h

E4

5-6
6-8
7-10
8-12
10-15

PasMax BbI60OpKHU R [1eJIMM Ha KOJIMYECTBO KJ1accoB k:

=C5/E3

HpI/I H606XOAI/IMOCTI/I OKPYTJIUTDb, UCXOOA UX XapaKTepa

BbIOGOPKH

»




Homep unmepesana

G2:G(k+1)

BBeauTe nopsiikoBbie HoMepa oT 1 10 k

(knacca)
Huoxcnue zpaHuybr H2:H(k+1) HuxHAA rpaHuna NepBOro HHTEpBajJa - MUHHUMAaJbHOE
UHMeps8anos 3HaueHHUe BbIOOPKH (Ayeiika C4): =C4, HUXKHAA rpaHULa 2-TO
VMHTepBaJa - 3TO BepxHss rpaHulia nepBoro: =I2 u T.A.
®opMyJly MOXKHO KOMUPOBATh HA HUXKHUH Mana3oH
Bepxnue ezpanuywi [2:1(k+1) | BepxHsAs rpaHuMLla - 3TO HIKHSS TpPaHUIA + HHTEpPBaJ
uHmMeps8a/108 KJ1accoB U3 a4enku E4, HanpuMmep, [J1g NepBOro MHTepBaJa:
=H2+E$4 (sd4elika cO 3HauyeHHEM HHTepBajJa KJacca
ABJsSAEeTCI  abCOJIIOTHOM  CCBIIKOM M JIOJDKHA  ObITh
3aKpernJieHa 3HakoM $)
®opmysly MOXKHO KONTMPOBATh HAa HWXKHUU WaNa30H.
YTOoObI BepxHss IPaHUIA He BK/IOYaJach B IO CYET, MOXKHO
€ero yMeHbUIMTb Ha COTYH JO0JII0 3HauyeHUs (3aBUCUT OT
TOYHOCTH U3MEPEHUN)
Cpednue 3HaueHus |J2:J(k+1) | CpenHee apudmMeTHUecKoe BepXHEN U HIDKHEN TPaHULbI
UHMep8anos MHTepBaJa.
K. o
(kaaccoe) ®opMyJly CKONMPOBATh HA HUXKHUM lUaNla30H
HakonsenHnas K2:K(k+1) 3To MOXHO NpPOU3BOJUTb BPYUYHYI: CYHUTATh KOJUYECTBO
vacmoma 3HQUYEHUH [0 BepxXHerW TIpaHULbl KaXAOT0 HHTepBaJa.
UHMeps8a.no8 Mo>XHO aBTOMaTU3MpOBaThb NPOLECC, UCNOJb3ysd PYHKLHUIO
(knaccos) u3 Karteropuu «Cratuctuueckue» YACTOTA/FREQUENCY,
WIU U3 Karteropuu «MmareMatruyeckue» CUETECJIU, wau
COUNTIF. CamoCTOATeJbHO IpPEeAJIOKUTE MeXaHW3M HUX
M CII0JIb30BAHUA.
dopMyJ1y MOKHO KOMMPOBATh HA HUXKHUH JWANla30H
Yacmomeol knaccos  |L2:L(k+1)| 3To MOXHO NPOU3BOAWUTH BPYYHYIO: CUUTATh KOJUYECTBO

- ni (unmepesasaa)

3HaYeHUH, 3aK/JII0UYEHHBIX B paMKax KaXKJo0ro KJjacca OT ero
HWXKHEW [0 BepxHel rpaHulibl. MOKHO aBTOMAaTHM3UPOBATh
NpoIEecC, UCN0JIb3Ys QYHKILMIO U3 KaTeropuu
«Ctatuctuyeckue» YACTOTA/FREQUENCY, wuau u3
kateropuu «Mmatematudeckue» CHETECJIN nau COUNTIF, a
TaK)Xe HaKOIJIEHHbIe YaCTOThl MHTEePBaJIoB U3 cToJ161a K.

®opmMyJty MOXKHO KOIMPOBATh HA HUXKHUH JMaNa3oH

OdopMUTH TabIUIY HHTEPBAJIOB KJIACCOB U UX YACTOT: CAEJIATh «ILIAINKY», PaMKY, 3a/IUTh
HesIpKUM ToJIyObIM LIBETOM

[TocTpoeHHe AMCKPETHOrO BBIOOPOYHOTO psifila MPOUCXOJAUT AHAJOTHYHBIM 06pa3oM C TeM
OTJINYMEM, YTO BMECTO CpeJJHero 3Ha4eHHsl Kjacca 6epyTcsl OT/e/ibHble 3HAYeHHUS] BapPHUaAHT
BbIOOPKH (KOTOPBIX JJOJIKHO ObITh He 60Jiee 10) ¥ MO CYUTHIBAKOTCS UX YACTOThI

3anuuivTe B TeTpPaJb Ha3BaHUS BCEX UCI0JIb30BaHHbIX QyHKUUK IT.

Bocnoabsyiitecb Macmepom duazpamm IT.
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Jna IUCKpeTHOro BapUaLMOHHOIO paza nocrpoute [losuron vacrort. [asa atoro
IOMeCTUTe Ha JuarpaMMy 3aBUCUMOCTb YaCTOThl BapUaHTbl OT pPaHXXUPOBAHHBIX
3HaYeHWU BapuaHT (BapUaLMOHHBIA psJ, NOCTPOHTE caMocCToATeabHO). Hcnosab3yiiTe
Toueunyrw duazpammy (Excel) /duazpammy XY (Calc). He 3a6yibTe JONMOJHUTD PSAAbI

JAHHBIX CJ/JIeBA OT HHUXHEro 3HAa4Y€HHWA BAPUAHTBI KW CIIpaBa OT BEPXHEro HYJIEBbIMHU
3HAa4Y€eHHUAMH YaCTOT.

14 UHTepBaJIbHOTO pAJa:

[ToMecTHTe Ha JUarpaMMy JaHHbIE 3aBUCUMOCTH YacTOThI KJ1acca (JAaHHbIe CTOJIOIA
L), oT cpefHero 3HaueHUs Kjacca (COOTBETCTBYIOIME JJaHHbIe cTOJOLA |). Ucnosib3yiTe
TUIl AUarpaMmel ['ucmozpamma.

Jl/1s IOCTpOeHUs KYMYJISIThbl UCIIOJIb3YUTE laHHbIe cToJ16110B | ¥ K. Ucnosib3yiiTe
Toueunyw duazpammy (Excel)/duazpammy XY (Calc).

Jns kaxaol jguarpaMMbl 0QOpMUTE 3aroJioBKH, MOANUIIUTE OCH, MOJA6epuUTe
ONTHUMaJIbHbIA MaciiTab, Npyd HEOoOXOJUMOCTHM NMOMECTHTEe Ha JuarpaMmy TabJUly C
JaHHBIMH.

MSy‘lI/ITe [MOJIYy4€HHbIE€ JUAarpaMMBbI:

- €eCcJIM TUCTOTpaMMa 0 CBOeMy BUJy 06/1M3Ka K HOPMaJIbHOMY paclnpe/ie/leHUIo, TO
rpynna o4HOpPOJHA;

- €CJIn rpa(bmm HHU3KHWE WU pPaACTAHYTbIe, TO TIpPyIilla, BO3MOHO, OAHOPO/JH4, HO
HEeKOMIIaKTHa,

- ecau rpaduKy UMeIOT 2 U 60Jiee BEPUIMHBI, TO IPyINa HEOAHOPOJHA MO JAHHOMY
NpU3HAKy W ee HeoOXOAHMMO pPas3bWTbhb Ha MNOArPYINbI, YTOObl C KaXJOHW paboTaTh
WH/UBU/IyaJIbHO.

JlaHHbIl ¢hatin MOHCHO UCNOAL308AMb KAK MUHU-NPO2PAMMY 0151 06pabomKu daHHbIX 060U
cmamucmuyeckoll 8b160pku 06svemom do 100.

Pacuyem HeudsecmHbIx rnapamempos pacrpedesieHus criy4aliHol 8eTUYUHAbI.

eab padoThI: KCCleI0BaHNE PACTIPEICTCHUS CIIyYalHOU BEITUYNHBI.

Teopemu4yeckas 4yacme:.

Han Beanuunoi X OPOMU3BOJATCI N HE3aBUCHUMBIX OIIBITOB, JABIINWX PE3YIbTATHI X1

X2 ... Xx. Tpebyercss HAWTH COCTOSATENbHBIE M HECMELIEHHBIE OLECHKM I MaTeMaTHYECKOTO
OKMJIaHUsI M M CPEIHEKBAIPATHUYECKOTO0 OTKJIOHCHHs S. B KadyecTBe OIEHKH MaT. OXKHIaHHS
MPUHUMACTCS CpeoOHee apugmemuueckoe 3HaAueHue BeIUUMHBI X (CpeIHEB3BEHICHHOE
3HaueHue). [lockonbky naHHBIE OOBIUHO 3aMKMCHIBAIOT MOJAPS, HE pa3leisis Ha YacTOThI, TO 3TO
BBIpaKEHUE MPOIIE 3aMUCATh B BUJIE:

- X
m= X = ) (1)
n
B xauectBe o1ieHKH cpei?uekeaﬁpamuuuozo OMKJIOHEHUA BBICTYNIACT BEIUYHHA S KOTOpas
0e3 ydeTa 4aCTOT Ha NPAKTUKEC UCIIOJIB3YCTCA B BUIC:

s= J—l > (X— X)?
n—1i-

(2)

Jloseepumenvuoiit unmepean 's. Josepumenvnan éeposasmnocmo B (naoesxcnocmo).
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Ecnu Tpebyercs mOCTpOUTh TOBEPUTEIBHBINA HHTEPBAJ JIJISI MATEMATUICCKOTO OKHIaHUS
BEJIMYUHBI X, HEOOXOIMMO HAlTH Takoe uuciio t=t( P ), 4TOOBI MHTETPaAJl BEPOSITHOCTH

qﬁ(t)=LI e—"2dx
Ve
paBHsUICA B Oromy TpeOOBaHHIO OTBEYAET HHTEPBAJI

L D
5 5 n

D

KOTOPBIA HAKpbhIBAET UCTUHHOE 3HAYEHHE MATEMATHYECKOTO OXUIAHUS X C BCPOSTHOCTBIO
Tak Kak Ha ONbITE MATEMATHYECKOE OKUIAHHUE 4aCTO HCU3BECCTHO,
TO IJIsl JOBEPUTEJIBbHOI0 HHTEPBAJIA UCITOJIB3YETCH BbIPaKCHUC:

tt-CtproeHTa (cM. mpuiioxkeHue 2), KOTOPYI0 MOYKHO HAaWTH B

m000# kHUre o MatemMaTnyeckoil CTaTUCTHKE WK PEKOMEHIAIUAX K 1a00paTopHbIM paboTaM,

X HaxoauTes mo dbopmyie (1), a s —mo dopmyne (2).

IpakTHyeckass yacth. OnpeneneHre OCHOBHBIX MapaMETPOB PACTIPEICICHUS CITydaitHOM
BEJIMYUHBI — CPEHETO 3HA4YCHUS (Mar. O)KI/I}IaHI/IH))X , CPETHEKBaIPAaTHYHOTO OTKJIOHEHUS S U

| o
JOBEPUTEIHFHOTO MHTEPBAJA - ATipu 3aanHoi HajexHocTH 0,95.

Jlnst  pacyeToB wucnoip3oBath He MeHee 10 wu3sMepeHud (WM HHBIX
AMITUPUIECKUX JTAHHBIX).

PexomenayeTcs npuaepKUBaThCs CASAYIONIETO IUIaHa:

4) CdopmynupoBaTh KOHKPETHYIO II€b pabOTHI (C OMMMCAaHHEM U3MEPSIEMO BETMUMHBI) U
0o0pHCOBaTh CXEMY IKCIIEPHMEHTA.

5) IIpoBecTH SKCIEPUMEHTAIbHBIC H3MEPEHHSI WIIN TTOJICUETHI M PE3YJIbTAaThl IOMECTHTD B
TaOIMITy (CM. TaK)Ke IPUMED):

Ne 3nauenue usmepsemoti (X —X)
onvima 8enUYUNb 2
i Xi
1 2,50
2 2,45
3 2,39

6) Haiitu cpeanee 3Hauenue mo popmyse (1).
7) HaiiTi cpeHeKBaApaTHIHOE OTKIOHEHHUE M0 hopmyie (2).

8) TIlo Tabmuile U3 MPHIOKEHUS HAXOIUM 3HAUCHHE ty g k=n-1 u B =0,95.
9 HaxonuM IOBEpHUTENbHBIH HHTEPBAI U PE3yNbTAT 3aIIHCHIBAEM B BHJIE:

X=X +t=
Elnl |
L ——————— ——— — 1|

#, i B Buge (3).

qTO SIBJISETCS Apyroil popmoil 3anucu !

10) ITocunTaTe BEpOATHOCTh TNOMazaHus X B TPOU3BOJBHBIA HMHTEPBAN [X1,X2], KOTOpBIA
OTPEAEINTh CAMOCTOSITENIBHO U3 YCIOBHUI 3KCIEpUMeEHTA. {151 3TOro mpenarnosokumM, 4To Hamia
BEJIMYHMHA MOJYUHAETCS HOPMAJIBbHOMY 3aKOHY paclpeieieHUs] BEpPOATHOCTEW; B KauecTBe a
MOXKET ObITb HCIIOIb30BAHO 3HAYCHHE ~ , @ B KAYCCTBE CPEIHEKBAPATUIECKOTO OTKIOHEHUS

7 —s. BepossTHOCTH MOMaaHusl CITy4aifHOW BEMYMHBI X B UHTEPBAI [X1,X2] paBHa
UILE 7151 UHTErpasloB BeposiTHOCTH [Tpunoxkenus 1.
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11) 3anucath BBIBO/I.

IIpumep. CrioprcmMeHOM TpoBeieHa cepust U3 10 IPBIKKOB B [UTHHY ¢ pa30era ¢ pe3ysibTaTaMu:
8.05M, 8M, 7.95M, 8.04M, 8.02M, 8, 8.01m, 7.98Mm, 7.96Mm, 7.99Mm.

1) PaccuutaTh HEU3BECTHBIC XapAKTEPUCTUKH pacipeaeieH s BeTuurHbl X (IJTHHBI IPbDKKA) —
cpedHee 3HayeHue U CpeoHek8aopamuiecKkoe OmKIOHeHUe.

2) OmpenenuTth JOBEPUTEIBbHBIA HHTEPBAI C HAJIS)KHOCTHIO p =0,95.

3) OueHHTh BEPOSTHOCTD TOTO, YTO MPBITYH B KOHTPOJIILHOM MCIBITAHUH [TPOJAEMOHCTPUPYET
pe3ynbrat 60iee 8,04 M.

Pemenue. CocTaBuM CJEAYIONTYIO TAOTHUILY:

(X )

Ne Jlnuna npwiocka (m) 2 )

onvima, | Xi M
-10-*
1 8,05 25
2 8,00 0
3 7,95 25
4 8,04 16
5 8,02 4
6 8,00 0
7 8,01 1
8 7,98 4
9 7,96 16

10 7,99 1

10 80 92

ITo dopmymnam (1), (2) mosrydanm cleayromre OeHKH I MAaTeMaTHIECKOTO OKUIaHUS U
CPEIHEKBAIPATHIECKOTO OTKJIOHCHHS:

X=8,00

S:loil % xiz—lo.(s)z]zg(emo 0092—-640,0000)~0,0010

orcroma s=0,0320.
[TocTpouMm toBepHUTEIbHBIA HHTEPBAJ, COTIacHO (3) /s 3HAYCHHS IOBEPUTEIHHON
BepostHocTH 0,95, Haxoas1 koo uirent CThIOAEHTA 110 TaOIUIe IS JaHHON Haae)KHOCTH B K

paBHoro n-1=09:

=095
_(g_5-50.032 . 0.032_
t,=2,26 ',s—(8 2,2675° ;842,267 ) 8+0,026

Haiinem BeposSTHOCTB TOTO, YTO MPHITYH B OYEPETHOM UCTIBITAHUM «YJIETHT» OoJiee ueM Ha Su
4cm (TO ecTh ToTIaAeT B MHTEpBa /8, 04,0]).

Z[J'ISI 9TOI'0 B Ka4Y€CTBEC MAT. OKUAAHUA U CPECAHCKBAAPATHICCKOT'O OTKIIOHCHUS BO3bMEM UX

OLICHKH - ¥8,00 u $=0,0320, 3aTem nepecunTaeM rpaHullbl HHTepBaia no Gopmynam (4), (5).

[Tomyuum:
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1 - 0,032
Hckomast BepOATHOCTh MOYKET OBITh OLIEHEHA KaK

P(X>8,04)=1 [ (00)— & (1,25)]=1 (1-0,7887)~0,106
Tect k Pazneay 2.

1,25

Crnyyaitnbie cOOBITHS
1. Pa3nen mareMaTuku, U3ydarouinii 3aKOHOMEPHOCTH CIIy4alHbIX IBJICHUI.

4) Teopusi BEpOSATHOCTEN.
2. Co0pITHE, KOTOpOE 0053aTEIBHO MPOUCXOUT B PE3YJIbTATE IaHHOTO UCTIBITAaHUS:

CoOmITHE, COCTOSIIEE B TOM, YTO JJAHHOE COOBITHE A HE HACTYIHJIO:

3) mocToBepHOE COOBITHE

4. CobOpiTusa A 1 B, Takue, 4T0 HACTYIUICHHE OJTHOTO U3 HUX MCKIIFOYAaeT BO3MOXKHOCTh
HACTYIUICHHSI IPYTOTO:

2) IPOTUBOIIOJIOKHOE COOBITHE

5. CobbITHE, KOTOPOE MOKET MO0 MPOU3OUTH, JTUOO HE TPOU3OMTH B pe3yabTaTe TaHHOTO
WCIBITaHUS.

6. Jlononuute Beipakerne. CoObitus Al, A2, ..., An Ha3bIBalOTCS PABHOBO3MOXHBIMH:
e  4) HCCOBMCCTHBIC COOBITHSI.

7. Hononunute BoipaxkeHue. CoObiTust Al, A2, ..., An 00pa3yroT MOJIHYIO TPYIITY

e 4) cimyuaiiHoe coOBITHE.
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2) €CJIM HCT OCHOBAHUA CHUTATh, YTO MOABJICHHUEC OJHOI'O U3 HUX B PE3YJILTATEC
HCIIBITAHUS SIBIISIETCS OOsiee BO3MOKHBIM, YEM OCTAJIbHBIX.

4) ecnu B pe3ysbTaTe UCTIBITAHUS MOSBUTCS XOTs ObI OJJHO U3 HHX.

8. Homomuute Beipakenne. CoOwbitust Al, A2, ..., An Ha3pIBAIOTCS €IUHCTBEHHO BO3MOKHBIMU

3akonsl pacnpenenenuss CB

v
1 Ravnw narmmmamanaomd ATATATATLTIV DATHUITULT MAFAT ALTTL DA TALT D DIATA*
[ ]

2. Pacnpenenenue ciy4allHOW BEIMYUHBI X, JJIsI KOTOPOU pacrpeeiieHue NPUBEACHHOM
CITy4JaitHO# BeTU4HHBI ecTh F(X) — 370...

3. IlonsaTHe cpeaHero 3HauYeHus CIy4YallHOM BEJIMYMHBI B TEOPUH BEPOSTHOCTEM.
e 1) Tabmuibt
e 2) popMmybI
e 3) rpaduxka

BennunHa, koTOpas MOKET MPUHUMATh BCE 3HAYEHHSI U3 HEKOTOPOTO KOHEYHOTO WU
0ECKOHEYHOT0 MPOMEKYTKA!

1) HOpMasnbHOE pacrnpeieneHue

»



2) MaTeMaTUYECKOE OXKUIaHUE

2) HempepbIBHAS clly4yaiiHas BeIMYnHA

5. O6muMii MPUHIIKIL, B CHITY KOTOPOTO COBMECTHOE JICHCTBUE CITydyallHBIX ()aKTOPOB MPUBOJIUT,
IIPU HEKOTOPBIX BeCbMa OOIINX YCIOBHIX K PE3yabTaTy, HOYTH HE 3aBUCSILEMY OT CIIydasl.

e 3) 3aK0H OOJBIINX YUCET

6. Mepa pa3bpoca ciaydaitHO# BETHYHUHBI, TO €CTh €€ OTKJIOHEHUS OT MaTeMaTUYECKOTO
OKUJaHUSI.

e 1) mucmiepcust ciay4aitHOM BEIIMYMHBI
[ ]

7. IlokazaTenpb paccerMBaHMs 3HAYCHUI CITy4allHOW BEJIMYMHBI OTHOCUTEIBHO €€
MaTeMaTHYeCKOTO OKUaHHUS:

3) cTanAapTHOE OTKIIOHEHHE

OcHOBHbIE MOHATHSI MATEMATHYE€CKOH CTATHCTUKH

1. MHOECTBO BceX CAUHUI] COBOKYITHOCTH, O6HaﬂaIOIJ_[I/IX OIIPCACIICHHBIM ITPU3HAKOM U
noajiciKalmux U3y4CHnu0, HOCUT B CTATUCTUKEC HA3BAHUC
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°
[ 1) W AP Sy

4. OT60p, MpU KOTOPOM T€HEpaTIbHAsE COBOKYITHOCTh «MEXaHUYECKM» JETUTCS HECKOJIBKO TPy,
CKOJIBKO 00BEKTOB JIOJDKHO BOMTH B BEIOOPKY, U3 KaXKI0M I'PYNIIBI OTOUPACTCS OAUH OOBEKT.
(]

2. HayKa 0 MaT€MaTU4YCCKUX METOJaX CUCTEMATHU3alIu U UCIIOJIb30BaHUA CTATUCTHYCCKHUX
JAAaHHBIX JJI HAYYHBIX U IIPAKTUYCCKHUX BBIBOIOB.

L]
A o e e e e e

OTt60p, IpU KOTOPOM OOBEKTHI OTOMPAIOTCSI HE U3 BCEH TCHEPATBHON COBOKYITHOCTH, a U3
Ka)XJIOU €€ TUITNYECKON YacCTH.
[ )

3. O160op, Mpu KOTOPOM OOBEKTHI M3BJIEKAIOTCS 110 OJJTHOMY U3 BCEH T€HEPabHON COBOKYITHOCTH.

°
6. PazHocTh MCKY MaKCUMAJIbHBIM U MUHUMAJIbHBIM 3HAYCHHUEM BI)I60pKI/II

e 3) mpocToii ciydaiiHbIi 0TOOP

7. 3HaueHue BO MHOKECTBE HAOIOICHUH, KOTOPOE BCTPEUaeTCs Hanboiee 4acTo:

e 2) MEXaHUYECKHUU OTOOP

R TlAawvanamant AranamTaLILT nama:*

e 1) Tunnyeckut oroOOP
9. BoiOupaeTcs CTONbKO KBAaHTHIIEH, CKOJILKO TPeOyeTCs OLIEHUTh TapaMeTPOB; HEU3BECTHHIE

TECOPETHUYCCKUC KBAHTHIIN, BBIPA’KCHHBIC YCPE3 IIAPpAMETPhI PACIIPEACICHUS, IIPUPABHUBAKOTCS K
OMIIMPUYICCKHUM KBAHTUIIAM

°
10. HaxoxxaeHne eTMHCTBEHHOM YK CIOBOM BCJIMYMHBI, KOTOPAasA U IPUHUMACTCS 3a SHAYCHUC
ImapamMeTpa:
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1.

12.

Benuunna, xapakTepusyroias aCHMMETPUIO paclipeieTICHHs JaHHOHM cly4ailHOM BETUYHUHBI.

1) moma

1) mennana

2) MEeTOJT KBaHTHJICH

3) ToueuHas OoIeHKa

Mepa OCTPOTBI ITNMKa PaCIpCaACICHUA CJ'Iy‘lB.fIHOfI BCIINYUHBI.

3) koadduIMeHT skcuecca

Pacuem koIppuyuenma xoppenayuu cnyyaiHvx eeaUdUH.

»



Hocmpoenue JIUHEIIHOU 3A8UCUMOCTU CﬂyllaﬁHblx 6eITUYUH MEMO00OM HAUMEHbUIUX

Keabpamoe C UCnO1b306AHUEM I]IEKMPOHHBIX ma6ﬂuu.

b TBI: HCCJCIOBAaHHE COBMECTHOTO pACIpPEICICHUSI BEPOSTHOCTCH PpsIOB
OKCIICPUMCHTAJIbHBIX JaAHHBIX.

Bo MmHorux nHaykax (¢usuka, Xumusi, OMOJIOTHS U Jp.) 4aCTO MPUXOAUTCS CTATUCTHUECKU
aHATM3UPOBATh BIMSHUE OJHOTO (akTopa Ha Apyroi. IlogoOHBIE 3amauM BO3HHMKAIOT TOTIA,
Korja Takue (akTOpbl HE SBISIFOTCS HE3aBUCHMBIMH, HO HMX (DYHKIMOHAJIbHAs 3aBHCHMOCTD
HEU3BECTHA (WIM €€ HEBO3MOXXHO HalTh aHanutuyecku). llpumepamMu MOTYT CIYKUTh
3aBUCHUMOCTh MEXJAY OCaJKaMH M YPOXKaeM WIH 3aBUCUMOCTb MEXIY KOHLEHTpauuen
OpraHMYECKUX BEILECTB B BOJE U KOJIMYECTBEHHBIM COCTaBOM MUXTHO(ayHBI.

BeposATHOCTHBIN MOIX0 K penIeHrt0 MOJ0OHBIX 3a7a4 UCXOJAUT U3 TPEANOI0KEHUS, YTO
CHUCTEMa pacCcMaTpUBAEMbIX BEIMUYMH 00Ja/laeT ONPENCIIEHHBIM CO8MECMHbIM pacnpeoeneHuem
8eposimHocmel.

CaoiicTBa KOAYQPUIIEHTAa KOPPETALUU:
D) 0= (X, V)<L
2) ecu X, Y HezaBucumsl, 1o r(X,Y)=0;

3) ecim X, Y cBSI3aHBI MeKTy cO6O¥ THHEHHOH 3aBHCHMOCTBIO, T.e. Y=aX+h, To r(X,Y)=1.
[Tpu sTOM ueMm Oimke OH K 1, TeM JTydIie JIMHEeHAasi 3aBUCUMOCTh MEeKTy X 1 Y.

Koagppuuuenm xoppenayuu Ilupcona

Kosdduuument xoppensuuu Ilupcona mnpumeHsieTcs B ciaydae, €ClId H3ydaemble
cllydaifHble BEJIMYMHBI IPEANOJIOKUTEIBHO paciipeenenbl no Hopmanvnomy 3axony. OH

0003HayaeTcs 1 ABYX CﬂyqaﬁHBIX BCJIIMYHH X u Y , - 1 paCCYUTHIBACTCs C

3necs M 1 O 0603HaYAIOT MATEMATHIECKOE OKUIAHUE M CPEIHEKBAIPATHIECKOE OTKIIOHEHHE
CIy4alHOU BEJUYHUHBI.

Ecou B pe3yabTare N OIILITOB IIOJYYECHBI JaHHBIC:

XX NG|,
VI Y Y|yl |,

6

TO KO3 puuueHT koppensauuu [lupcona paccuntsiBaercs o popmyie

HpI/I BBITIOJTHCHUHA pa6OTBI PEKOMCHAYETCA MPUACPKUBATHCA CICAYIOLICTO IJIaHa:

1. CdopmynupoBaTh KOHKPETHYIO 11€Jb paOOTHI (C OMMCAHUEM U3MEPSEMBIX BEJIUYUH U
UX MPEANnoaaraeMoi B3auMOCBSI3H.)

2. IlpoBecTu 3KcrIepUMEHTAJIbHBIE U3MEPEHUS WM MPUBJIEUb UMEIOLINECS JaHHbIE
3Ha4YeHUH ciTydaiHbIX BeqnduH X 1 Y.

3. PesynbraTsl 0popMuUTh B BUJIE TAOIUIIBI !

»



Benmuuuna Xi | Benuuuna Yi
1 4,7
2 5,7
3 4,2
3111 BBectu »TM naHHBIE B AJMIEKTPOHHBIE TAOMUIBI (MOXHO 0O€3  HOMepa u

3arosioBkoB). B daiine «Koppemnsiusy» - B siueiiku, HaunHas ¢ Al11 u B11.

3112 Jlnst HaxoxaeHUsT KodhOUIIMEHTa KOPPETSIUH JIETKO BOCIIOIH30BATHCS
MacTepoM (QYHKITUMA:

B cBoOo1Hy10 stueiiky, Hatipumep, E11: Bemaska — ¢ynkyus — KOPPEJI(CORREL) u3
KaTerOpUU « CIAmucmuyecKue.

B xadecTBe MCXOIHBIX MAaCCHUBOB BBIOMPAIOTCS 2 psifia TaHHBIX U3 1 1 2 cTOJIOIOB
TAOJINIIBI C JAHHBIMU.

Pancoswtit koaghpuyuenm xoppenayuu (no Cnupmeny).

Jj1s IpU3HAaKOoB C JII0OBIM BHIOM pacHpeIeIeHUs MOKET OBbITh UCIOJIb30BaH Panzo8ublil

koaghpuyuenm xoppenayuu (kodpduruent CrimpMena):
rae Ox 1 dy - paHry CTaTUCTUYECKUX TAHHBIX MPU3HAKOB X M Y COOTBETCTBEHHO.

Jli1s yno6cTBa €ro BHIYMCICHUS MOYKHO 3allOJIHUTD OJieIHO-3eNIeHyI0 Tadnuiy ¢aiina

«Koppensus»:

1. Jlns nHayana B stueiiky H12 (dx) Beectu dynkimio PAHIT (RANK) u3 kateropuun
«CTAaTUCTHYECKUE», TNIe B «3HAYEHHWE)» YKa3aTh aJIpeC SYCHKH CO 3HAYCHUEM, Ui KOTOPOTO
omnpenensercss panr (All), B «I1aHHbIe» yKa3aTh MAacCHB BCEX JIaHHBIX IIEPBOTO IPHU3HAKA,
3aKpENuB €ro, Kak a0COJIIOTHYIO CCHUIKY JUIs TajJbHEHIIEro KOMMPOBAHUS HA COCETHUE STYCHKU
(AS$11:AS...), yka3aTh «Tum» - 1 — B IOpsiIKE BO3paCTaHUS.

2. Ecniu nannble mpusHaka Y COJEp)Karcs B COCEJAHEM CTOJIOIE, CKOMUPOBATH JAaHHYIO
dopMynly Ha HIKHMH Inama3oH M Ha auamaszoH crnpasa (cronbern I - dy). IMomyueHnsie

3HAYEHHsI UCIOJIL30BATh JUIS Mojicyera pasHocTu (dx- dy)2.
3. B K11 BBectu n (00BeM BBIOOPKH).

4. Brectu B sueiiky L12 ¢opmyny st pacueta KOI(QQHUIIMEHTa PAHTOBON KOPPENSIIHU,
HanpuMmep: =1-(6*SUM(J12:J...))/(K12*(K12*K12-1)).

Ecnu paccmarpuBaembie MPpU3HAKK UMEIOT HOPMAJIBHOE pacipeaesieHue, TO
1enecoodpazHee onpeaesaTh HATNYHE KOPPEISIIMOHHOM CBSI3U C MOMOIIBIO0 Kod(hduiineHTa
[TupcoHa, T.K. B 9TOM ciIy4ae OH OyIeT UMETh MEHBIITYIO MMOTPEITHOCTh, YeM PAHTOBBIN.

»



Ilocmpoenue ypasnenusn pezpeccuu.

e JIng TOCTPOCHHUS PETPECCHOHHOW 3aBHCHUMOCTH HEOOXOJMMO BOCIOJIb30BATHCS
mMacmepom nocmpoenuss ouazpamm W TMOCTPOUTh 3aBUCUMOCTH Y OT X (JIydrie BBIOpaTh
moueuynyro umu XY - puarpammy). UtoObl 100aBUTH JIMHEHHBIM TpEeHI, W3 MEHIO
Huaepamma B Excel mmm Bcmaska B Calc BbIOpaTh KOMaHIy «000aéumv JIUHUIO
mpenoa...». Beiopate «iunetinyro» (eciv k03(GPHUIHEHT KOPPEISAIHA JOCTATOYHO BEIIUK).
YcTaHOBUTh HEOOXOAMMBIE IMapaMeTpbl, HEe 3a0BbIB YCTAHOBHUTH (PIAKOK «HOKA3bIBANb
ypasHeHue Ha ouazpamme.

JlarHas nmpsiMasi SIBJSICTCS] IPSIMOM HAWIIYUIIETO CPEAHEKBAAPATHICCKOTO MPUOIMKCHUS K
OMIIUPUYECKUM TOYKAM, YTO COCTABJISET TMPUHIUI MeTOJAa HaAaMMEHbIIHX
KBaJlpaToB . cyMMa KAOpamog OMKIOHEHUL IKCNePUMEHMANbHbIX MOYeK Om
cenaxcusaroujelt Kpuou 00AHCHA ObIMb MUHUMATLHOU.

[Ipumeuanmue.Ecm Pasnen koapdunmenta xoppemsimum ganek ot 1 ( <0,8 ), to
clielyeT TOCTaBUTh TMOJ COMHEHHE HAJMYNE JIMHEWHON 3aBUCUMOCTH MeXay X u Y (4 B LIeTIOM
COBMECTHOE pacIipe/iefieHne BeposITHOCTEH). B aToM ciydae BOCHOJIB3yHTECh BO3MOXKHOCTSIMU
JUIS TIOCTPOCHUS TIOJMHOMHUAIBHOTO (JIOTapu(MUIECKOT0, SKCIIOHSHITHAIBHOTO WA WHOTO)
MPUOMKCHHUST JTAHHOW 3aBHCHMOCTH, YCTAaHOBHUB TIPH J3TOM CTCICHb W HEOOXOIMMBIC
MapaMeTpsl.

. *[lonpoOyiiTe caenaTh MPOrHO3 3aBUCHUMOCTH Y OT X 3a MMEIOLIyIOcs 00JacTh
OTIpeIeTICHNSI.

Pucynok 1

B Microsoft Excel - NONMHOMMaINLHOE NHOTIKEHME
5] 2sin s bog Bora dcquar O fwree Do Cpssia

DEH8R% 1aRT v~ @ZA NN B8 -0,
=InDEDY>Ea-5 A

Arial Oy 10 » KETFH
RISCI 3] =l =KOPPENRCICRHICRH!
1 2 3 5 6 7 8 9 10 1
X; Y| XF xS T
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1)

CamMocTosiTeIbHAA IPAKTHYeCKasi padoTa

1) TlpuBenute npuMep KOMIBIOTEPHOMW MPOrpaMMBI (caiiTa, nmakera
MPUKIIAJHBIX TIPOTPAMM H T. [I.), BBIIOJHSIONIEH YMHOKEHHE MaTPHIL.
IIpuBenure B KauecTBE OTUETA!

d) ccpuiky Ha online-KaNbKyJISATOP WM Ha3BaHUE MIPOTPAMMBIL, I/Ie
BO3MOYHO BBIIIOJTHEHHE 3TOM ONepaluy.

e) CKpUHIIOTHI PUMEPA PacuyeTa yMHOKCHUSI MAaTPHIl B BBIOPAHHOM BaMu
3JIEKTPOHHOM pecypce:

A2 153, sfs 0

3 -3 2
5 43 al

i 2) T'mewucnonb3yeTcs dTaonepaliys B Baleu
CHEeUAIBHOCTHU?

2)

1) TlpuBemute mpuMep KOMIBIOTEPHOW MPOrpaMMBI (caiiTa, makeTa
MPUKIAIHBIX IPOTPaMM H T. J.), BBIITOJHSIOIIEN BEIYMCICHUE OTIPEECTUTENS.
[IpuBenuTe B KauecTBe OTYETA:
f)  cchuiky Ha online-KanbKyJIATOP MM Ha3BaHUE MPOTPAMMBI, /1€
BO3MOYHO BBITIOJTHEHHE 3TOW OTepalliy.
g) CKpHUHIIOTHI MPUMEPA pacueTa ONpPeIeTUTENs MaTpUIlsl B B
BBIOPAaHHOM BaMH JIEKTPOHHOM pecypce:
1 -6 3
B= 3 —4]1
3 =5 2

2) T'ne ucnonp3yeTcs 3Ta ONepalys B Balllel CIICIUATbHOCTH?

3)

1) TIlpuBemuTe mMprMep KOMIBIOTEPHOM MPOrpaMMBI (caiiTa, makeTa
MPUKJIATHBIX TIPOrpamMM | T. 1.), pematomeid CJIAY. [IpuBenure B
KauyecTBe OTYeTA!

h) ccpuiky Ha online-KaJbKyIsSTOP WM Ha3BaHHE MPOTPAMMBbI, T/Ie
BO3MOYHO BBITIOJTHEHHE 3TOW OTEpallnu.

1) Ckpunmots npumepa pemenust CJIAY B BHIOGPAHHOM BaMH 37€KTPOHHOM
pecypce:

3x+2y-4z—-8=0
2x + 4y - 52 — 11=0
4x -3y + 22 -1=0

2) TI'nme ucnosp3yercs 9Ta mpoIleypa B BallleH CEIHaTbHOCTH?

4)

1) TlpuBemute nmpuMep KOMIBIOTEPHON MPOrpaMMBI (CaiiTa, MakeTa
IPUKIIAJHBIX IPOTPAMM H T. [1.), OTIPEENISIONUX PAHT MATPHULIBL.
[IpuBenuTe B KauecTBe OTYETA!

J) cchuIKy Ha online-KambKyJIATOP WM HAa3BaHUE POrPAMMBbI, T/Ie
BO3MOYHO BBITIOJTHEHHE 3TOM ONIEpaLlny.

k) CxpuHIIOTBI IpUMEpa OIPeIeICHHUs PaHTa JaHHOH MaTPHUIIBI B
BBIOPaHHOM BaMU 3JIEKTPOHHOM pecypce:

2 -4 3 1 0
1 -2 1 —-42
0 1 -1 3 1
4 -7 4 -4 5
2) I'nme mcnosp3yercs 9Ta TeMa B Balllei CIIeINaIbHOCTH?

»




5)

a) [IpuBeauTe nmpuMep KOMIBIOTEPHOU MPOTrPaMMBI (CaliTa, TaKeTa MPUKIIAJTHBIX
IIPOrPaMM U T. [I.), BBIIOJIHSIOIEW BBIYMCIECHUE HEOPEEIEHHBIX HHTEPAJIOB.
IIpuBenure B KauecTBE OTUETA:!

[) cchuiky Ha online-KanbKyJISTOpP MM Ha3BaHHUE TIPOrPAMMBI, TJC

BO3MO>KHO BBIIIOJIHEHHE 3TOM OIIEPaLIUN.

m) CKpHHIIOTHI IPUMEpPA pacueTa UHTErpajia B BBIOPAHHOM BaMHU SJICKTPOHHOM

pecypce:
dx
f ¢9— x2

) I'e ucnosb3yercst 3Ta onepamus B Baleil CrienuaibHOCTH?

6)

a) [IpuBenuTe mpuMep KOMIBIOTEPHON MpoTrpamMMBbl (caiiTa, makeTa MpuKJIaJ HbIX
MPOrpaMM U T. [.), BBIIOJIHSIONIEH BbIYMCIIEHUE NpenienoB yHKkuui. [Ipusenure B
Ka4eCcTBE OTYeTa:

N) cchUIKY Ha online-KalbKyISTOP WM Ha3BaHHE MPOTPaMMBI, T]Ie

BO3MO>KHO BBIIIOJIHEHHE 3TOM OINEpPaLUN.

X>—4Ax+1
0) CKpHMHIIOTBI BHIMUCIIEHUS IPENENA oy 4 1 B BEIOpaHHOM BaMH
SIEKTPOHHOM
pecypce.

b) I'ne ucnosp3yercs 3Ta oneparus B Baiiel CrernuaibHOCTH?

»




7)

e [IpuBenure npumep KOMIBIOTEPHON IporpamMmsl (caiiTa, HakeTa MPUKIaIHbIX
MPOrpamMM H T. [I.), BBITIOJIHSIONICH BBIUUCIICHHUE MTpeaenoB GyHKkiuil. [Ipusenute B
Ka4ecTBE OTYeTa:
P) cchUIKY Ha online-KajXbKyJIATOP WM Ha3BaHHE POrPAMMBI, /i€ BO3MOYKHO
BBITNOJIHEHUE ATOM ONEPALUU.

3n
() CKpHUHIIOTHI BBIYMCIICHHS TIpE/ieNia ]1—2p B BBIOPAHHOM BaMH AJICKTPOHHOM
pecypce.
e ['1e ucnonp3yeTcs 3Ta onepanys B Balle CreuaTbHOCTH?

8)

e [IpuBenure npuMep KOMIbIOTEPHOI MPOrpaMMsl (caiiTa, MakeTa MPUKIaIHbIX
MPOrpaMM U T. [.), BBIIOJIHSIONIEH Hax0oXAeHne Npon3BogHOU. [IpuBeanTe B kauecTBe
oT4YeTa:

I) cChUIKY Ha online-KalbKyJIsSTOP WM Ha3BaHHE MPOTPAMMBI, TJI€ BO3MOXHO
BBITNIOJIHEHUE ATOM ONEPAIUU.

S) CKpUHIIOTHI IPUMEpa pacyeTa Mpou3BOAHON QYHKIMHU: Y = In(x2—1) B BHIOpaHHOM
Bamu snekTpoHHOM pecypce.

e ['1e ncnomp3yeTcs 3Ta onepanys B Ballel CeNUaTIbHOCTH?

9)

1) TlpuBemute mpuMep KOMITBIOTEPHOMN MPOTPaMMBI (caiiTa, makeTa MPUKIaIHbIX
MIPOrpaMM U T. [.), BBITIOJHSIONIEH HaxoxAeHue mpon3BogHou. [IpuBenuTe B kauecTse
oT4eTa:

t) ccpuiky Ha online-KaJXbKyJIsTOp MM Ha3BaHHUE IPOTPAMMBL, I7I¢ BO3MOXKHO
BBIIIOJIHEHUE 2TOW ONIEPaLlUN. 1
y= arccos

Jx

CKpHHIIOTHI MpUMEPa pacyeTa MPOU3BOTHOM CIIOKHONU (PyHKIIMH: B

BbIOpaHHOM Bamu 31eKTpoHHOM pecypce.
2) T'ne ucnonb3yeTcs 3Ta ONepalys B Balllel CIICIUAIbHOCTH?

10)

1) TlpuBemute mpuMep KOMITBIOTEPHOMN MPOrPaMMBI (caiiTa, makeTa MPUKIaIHbIX
MIPOrpaMM U T. [I.), BBIIOJHSIOIEH HaxoxAeHne mpon3BogHo. [IpuBenuTe B kauecTBe
oT4YeTa:
U) CChUIKY Ha online-KaJbKyJasTOp WM Ha3BaHKE MPOrPAMMBI, TJI¢ BO3MOYKHO
BBITIOJTHEHUE 3TOM OTIEPALIMH.

_ 8-3¢x342x
V) CKpHUHIIOTHI IpUMepa pacyera MPOU3BOAHON HYHKIIMH: _mg B
BbIOpaHHOM Bamu 37eKTpoHHOM pecypce.
2) T'nme ucrosb3yeTcst 3Ta Omepals B Ballieil CrienuaibHOCTH?

»




11)

4) TlpuBeaure npruMep KOMITBIOTEPHOI MPOrpaMMBl (CaiiTa, makeTa MPUKIaIHbIX
IIPOrpaMM U T. [.), BBIIOJIHSIONIEH Hax0XAeHNE Ipon3BoJHOU. [IpuBeuTe B kauecTse
oTueTa:

W) CCBUIKY Ha online-KaJabKyJIsTOp WM Ha3BaHHE MPOTPAMMBI, TJI€ BO3MOKHO

BBIIIOJIHEHHUE 3TOM Oonecpanuru. X 2

X) CKpUHILIOTBI IpUMepa pacyera Mpou3BOHON QyHKIMH: Y= 3_ax2 B BBIOpAaHHOM
Bamu snekTpoHHOM pecypce.
5) T'ne ucnonb3yeTcs 3Ta Onepalys B Ballel CCHUAIbHOCTH?

12)

1) TlpuBemute mpuMep KOMITBIOTEPHOMN MPOTPaMMBI (caiiTa, makeTa MPUKIaIHbIX
MIPOrpaMM U T. [I.), BBITIOJHSIOIEH BEKTOPHOE YMHOXEeHHE BeKTopoB. [IpuBeaure B
Ka4ecTBE OTYETA:

Y) CCBUIKY Ha online-KaibKyJISATOp MM Ha3BaHUE MPOTPAMMBI, I/I€ BO3MOKHO
BBITNIOJIHEHUE ATOM ONEPaIUU.

CKpUHIIOTHI IpUMEPa BEKTOPHOT'O YMHOKEHHS BEKTOPOB B BBIOPAHHOM BaMH
JNIEKTPOHHOM pecypce:

b=5i+2j-2k, c=2i+3j-2k

2) TI'nme ucnosb3yercst 3Ta onepaiys B Baliei CenuaabHOCTH?

13)

e [lpuBenure npruMep KOMIBIOTEPHOU MPOrpaMMsl (caiiTa, makeTa MpUKIaIHBIX
MPOrpaMM U T. [I.), C IOMOIIIbIO KOTOPOM MOKHO HalTH 00Iiee pelieHne

T depeHInatbHOr0 YpaBHEHHUS.

e [IpuBenure B KayecTBE OTUETA!

Z) cchUIKy Ha online-KanbKyJsITOp HIM Ha3BaHUE ITPOIPAMMBI, I'JIe BO3MOKHO
BBIIIOJIHEHUE 2TOW ONIEpaLlUN.

e  CKpUHIIOTHI IpUMEpPA HAXOXKACHUSI 00IIero penieHus audQepeHnrnaIbHOro
/ e X’
ypasHenus Y +2X-y=2X B BBIOPAaHHOM BaMH JJIEKTPOHHOM Pecypce

e ['ne ucnonwiyrorces nuddepeHnraibHbple YpaBHEHUS B BAIlICH CIICIIMATIEHOCTH ?

14)

a) IlpuBeauTe mpUMep KOMIIBIOTEPHOM MPOrpaMMBbI (caiiTa, makeTa MpUKIIaHbIX
MPOrpaMM U T. [I.), PACCUUTHIBAIOIIEH YHCIIO NepecTaHoBOK. [IpuBenuTe B KauecTBe
oTueTa:

aa) cChUIKY Ha online-KaJabKyJIATOP WM Ha3BaHUE MPOTrPaMMBbl, T'Jie BO3MOKHO
BBITIOJIHEHHE 3TOM OmNeparuu.

bb) CkpuHIIOTHI IpUMEpa pacueTa KOJIMYecTBa epecTaHOBOK MHOXKECTBA U3 12
AJIEMEHTOB B BEIOPAHHOM BaMU 3JIEKTPOHHOM pecypce.

b) TI'me ucmoNB3yrOTCS MEPECTAHOBKY B BaIllCi CIIEHUATBHOCTH?

15)

1) TlpuBeauTe mpuMep KOMIBIOTEPHOM MpOrpaMMsI (caiiTa, makeTa MpUKIIaHbIX
MIPOrpaMM U T. [I.), pacCUUThIBaIOMIEH uncio couetanuil. [I[puBeaure B kauecTBe oTyeTa:
CC) CChUIKY Ha online-KajabKyJIATOP WU Ha3BAaHUE MPOTPAMMBI, TJI€ BO3MOKHO
BBINIOJIHEHUE 2TOW ONEpallnu.

dd) CkpuHIIOTH TpUMepa pacyeTa KOJIMUeCTBa COYETaHUi U3 12 21eMeHTOB 1o § B
BBIOPAaHHOM BaMHU JIEKTPOHHOM pecypce.

2) T'me UCTOJB3YIOTCS COYETAHUS B BaIllel CIIEIMAIbHOCTH?

»




16) | a) IIpuBemure mpuMep KOMITBIOTEPHON MPOrpaMMbl (CaiiTa, makeTa MpHUKIaJHBIX
IIPOrpaMM U T. [I.), PACCUUTBIBAIOLIEH YMCII0 pa3MelieHuid. [IpuBenure B kauecTBe oTUETA!
ee) CChUIKY Ha online-KaJabKyasSTOp WM Ha3BaHUE MPOTPAMMBI, TJI€ BO3MOKHO
BBITNOJIHEHUE ATOM ONEPALUU.

ff) CkpuHIIOTHI IpUMeEpa pacyeTa KOJMYeCTBa pazmenieHuit u3 20 3JeMeHToB 1o 3 B
BBIOPAHHOM BaMH SJICKTPOHHOM pecypce.

b) T'me uCmoNB3yIOTCS pa3MeEIeHus B BallleH CrCIMaIbHOCTH?

17) | 1) TIIpuBemute mpuMep KOMIBIOTEPHOI MPOrpaMmel (caiita, makera MpUKIAJTHBIX
MIPOrpPaMM U T. [.), BBIUUCISIONIEH MaT. 0KUAAHNUE U AUCIIEPCHIO TI0 3aKOHY
pacripeniesieHus] BEpOSITHOCTEH, 3alaHHOMY B Buze Tabiuubl. [IpuBenure B kauecTBe
oTyeTa:
gg) CChUIKY Ha online-KanbKyIsATOP WJIM Ha3BaHUE TPOTPaAMMBI, TJI€ BO3MOXKHO
BBITNIOJIHEHUE ATOM ONEpaIUu.
hh) CxpuHioTsl mpuMepa pacyera MaT. OXKHIAHUS U JUCIICPCHU CITYyYaiiHON BEJTHMYHMHBI,
€CJIM €€ pacIpe/iesieHne BEpOATHOCTEN 3a/1aHO TaOIUIICH:

Y 1 2 5)

P 03 05 02
2) T'ne ucnonp3yeTcs MaT OXKHIAHWE U TUCIIEPCHS B Balllel CHENUAIbHOCTH?

»




BOIIPOCHI K 3AYETY

1) Kaxue koMOMHAIIMH HA3bIBAIOTCS TIEPECTAHOBKAMU, Pa3MEIICHUSIMU, COUCTAHUSIMU?

2) Kakoe coObITHE HAa3bIBACTCS CIyIalHbIM?

3) IlpuBenute npuMepbl COOBITHIA, KOTOPBHIC B OIBITE C UTPATBHON KOCTHIO MOYKHO Ha3BaTh
JOCTOBEPHBIMH; HEBO3MOKHBIMHU; COBMECTHBIMU; TIPOTHBOTIOJIOKHBIMH.

4) Yro Ha3bIBACTCS CyMMOM, POU3BEICHUEM, PA3HOCTHIO COOBITH?

5 UYem OTIMYAIOTCS KJIACCUYECKOE M CTATUCTUYECKOE OMPEACICHHUS BEPOSTHOCTHU?

6) Kaxkue Bbl 3HaeTe CBOMCTBA BEpOSTHOCTEH?

7) Yto sABIISAETCS CIESICTBUEM JIByX OCHOBHBIX TEOPEM — TEOPEMBI CIIOKEHHUS BEPOSITHOCTEH
Y TEOPEMBI YMHOKEHUS BEPOSATHOCTEH?

8) Uro onpenensier popmysia baiieca?

9) Kakast BeJIMYMHA HA3bIBACTCS CITy4aliHOM?

10) TIpuBenuTe MPUMEPBI TUCKPETHBIX U HEMTPEPBIBHBIX CITYYAHBIX BETHYHH.

11) YT0 MOKHO CUUTATh 3aKOHOM pacIpe/IeTICHUs CIy4YailHON BETHMYHMHBL

12) Tlonb3ysich AOTIOHUTEIBHBIMU UCTOYHUKAMH, OMTHIITHUTE TEOMETPHUYECKOE
pacnpezeneHue, OMHOMHAIBHOE pacrpeseneHue, pacupenenenue [lyaccona.

13) TToapoOHO OMHUINIKUTE PACUET BEPOSATHOCTEH B 00IIEM HOPMAIILHOM PACIIPEIC/ICHHN.

14) B 4eM COCTOMT «ITPaBHJIO TPEX CUTM»?

15) Kakoii 3aK0H pacrpeesicHUs CIy4ailHbIX BETUUUH SBISICTCS MPEICIbHBIM 3aKOHOM, K
KOTOpOMY IPUOIMIKAIOTCA JPYTrUe 3aKOHbI pacipeesieHus IpH BeCbMa 4acTo
BCTPEYAIOIIUXCSA TUITUYHBIX YCIOBUSIX?

16) Kakue mapaMeTpbl HOPMAJIBHOTO 3aKOHA PacIpe/IeICHUS BEPOATHOCTEI COOTBETCTBYIOT
CTaH/IaPTHOMY pacrpeaeaeHII0?

17) Kak usmensiercst rpa)uk HOpMAJILHOTO pacipeeieHus ¢ YMEHbIIIEHHEeM apameTpa o] ?

18) Yro ompexensier mapameTp c?

19) Bcerna 1 HEOOXOIMMO XapaKTEPU30BaTh CIyYallHYIO BEIMYUHY OJHOCTHIO?

20) Kakue 3a7a4i OTHOCSATCSI K OCHOBHBIM 3a/lauaM MaTeMaTHYeCKO# CTATUCTUKHU?

21) Kaxkue TpeboBaHUs IPEIBSABISIOTCS K OIEHKE CIIy9ailHOW BEIMUUHBI?

[TosicHuTE, 4TO O3HAYAET KAXK]IO€ U3 HUX.

22) Yto BHIOMpPAETCS B KQUECTBE OICHKH MaTEMAaTHYECKOTO OXKHUIAHUS U
CPEIHEKBAPATUYECKOTO OTKIIOHEHUS CITyYaiiHON BETMUUHBI?

23) Ot 4ero 3aBHCUT 3HaYeHUE KO3(DUIMEHTa tst[] U Kak OHO HAXOAUTCS?

24) OT 4ero 3aBHCUT TOYHOCTD B OIICHKE H3MEPSIEMON BETHUUHBI?

25) Koraa BOBHUKAIOT 3314k UCCIICIOBAHMUSI COBMECTHOTO PACTIPEICIICHUS BEPOSITHOCTEH 1
pacuera ko3 uLneHTa KOppesuun?

26) Tlepeuuncnure nzBectHpie Bam cBoiicTBa koadduimenTa koppessiun. Kakoe cBOHCTBO
HaunboJiee 4acTo MPUMEHSIETCS /ISl aHAJIN3a JIMHEHHOHN 3aBUCUMOCTH JIBYX CITy4aiHbIX
BEJINYMH?

27) KakoB MpUHIHUIT TOCTPOCHUSI METO1a HAMMEHBIITHX KBaJIPaTOB?

28) Kak orieHMBaeTCs TOCTOBEPHOCTh BBIOOPOYHOM pa3HOCTH?

»



YueOHbIC pecypcehl
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NnpeanpuHUMATEIbCTBA

Kpaiunduxanus (crenens): oakanagp

HaunmenoBanue

Hanmuaue
(KO0JI.DK3.)

[ToTpebHOCTH

IIpumeuyanue

O0s13aTejibHasI IUTEpPaTypa

Pomanosa H.1O. Kapramer A.B. OcHOBBI
Maremaruueckoit 00padoTKu HHPOPMAIIUH.
VYuebHoe nocobue. — Kpacnospck: PO
KITIY, 2015. — 140 c.

q3(1),

75

Pomanosa H.IO. llenenesny H.B.
CraTucTrueckre MeTo/1bl 00paboTKH
nHpopmanuu. Y4eOHO-METOINYeCKOe
nocobue. — Kpacnosipck: PUO KT'TIVY,
2015. - 109 c.

q3(1),
AHJI(3),
AVJI(37)

75

Pomanosa H.}O. Kaprames A.B.
Maremaruka u nHpopMaTHKa. Y4eOHO-
MeTtoaudeckoe nocooue. — Kpacnosipck: PUO
KTTIY, 2012. - 176 c.

q3(1)

75

Marematuka, yacts III. DneMenTsl TEeOpUn
BEPOSITHOCTEN U MATEMATUYECKOM
cratuctuku. Kpacnosipck: PO

KI'TIY, 2006, 78 c., [lymxkapesa T.I1,
Pomanora H.1O., lllenenesuu H.B.

q3(1),
OBHM®HU(8)

75

MaTtBeeBa, A. M. OcHOBBI MaTEMAaTUYECKON
00paboTku nHpOpMaIUH :yueOHOe TTocodue /
A. M. MartseeBa, T. H. I'myxoBa, /1. A.
AGpykoB. — Uebokca-

pel : UyBami. roc. nen. yu-T, 2014. — 141 c.
http://tef.chgpu.edu.ru/files/uchebnik/matveeva.pdf

HNutepner

OCHOBBI MaTEMAaTHYECKOH 00pabOTKH
uHhopmanuu[ DNEKTPOHHBIN pecypce] : yueOHoe
nocobue / A. A. bonnaps, C. C. Kopobxos ; Ypai.
roc. nejl. yH-T. — DJIEKTPOH. naH. — ExatepuHOypr :
[6.1.], 2018. — 1 anextpoH. onT. auck (CD-ROM

http://elar.uspu.ru/bitstream/uspu/9003/1/uch00245.pdf

HNuTepuer
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KapTa MaTepHaJIbHO-TeXHH‘IeCKOﬁ 0a3bl AU CHHUITIJIMHBbI
OCHOBBI MaTEeMATHYECKOH 00pa00TKU HHpOpMALIMU
Juis o0yvarommxcs o0pa3oBaTebHOM MPOrpaMMBbI
Hanpasaenne noarorosku: 44.03.01 Ilexaroruueckoe odopazoBanne
Hanpasiennocts (mpoguis) od0pa3oBaresibHOM nporpamMmbl: TexHosorust u
OCHOBBI NIPeANPUHUMATENBCTBA
Kpammdukanus (cTenesb): 6akanasp
3ao04yHas popma 00y4eHU

Aynuropusi ] Oo6opynoBanue
AJIs NPOBEAeHNs 3aHATHI JIEKIIHOHHOT0 THUIA, 3AHATHIH CEMHUHAPCKOI0 THIA,
KYPCOBOI'0 NPOEKTUPOBAHHUS (BHINOJTHEHHS KYPCOBBIX PadoT), IPyNnoBbIX H
UHIUBHIYAJIbHBIX KOHCYJbTALMIi, TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 1
NMPOMEKYTOYHOM aTTecTaluu

r. Kpachosipck, [Tpoekrop-1mT., yueOHas qocKa-21IT., KOMIBIOTED - 11T
yi. Ilepencona, 7, Linux Mint — (CBo6oanas nutiensust GPL)
ayn. 1-10
r. KpacHospck, MapxkepHas gocka-11IT., KOMIBIOTEP-7IIT., TOCKA
yn. Ilepencona, 7, yaeOHas- 1 .
ayn. 1-11a Linux Mint — (CBobouas smunen3us GPL)

Komnrerotep ¢ BBIXOJAOM B HHTEPHET — 91IT., MPOEKTOP —
lmIT., HArJIAIHBIE TOCOOMS (CTEH IBI), MApKEepHAs TOCKa
— 1T, ¢ yCTpOHWCTBOM ISl UHTEPAKTUBHOM JTIOCKH,
JIocKa MapkepHasi — lmt

Anbpt O6pazosanue 8§ (yureH3us Ne AAO.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017

VYuebnas nocka-1mT., mpoekTop- 11T., KOMIBIOTEP-
lurT., MmapkepHas 1ocka- [ IT., IeMOHCTPAIIMOHHBIN
cToJi-1lmrt

Linux Mint — (CBo6oanas nunensust GPL)

MapkepHasi 1ocka-211IT., UHTEpAKTUBHAs TOCKa- 1 1IT.,
npoekTop- 1 mT., HoyTOyK-10mT., TeneBu3op- lmr.,
KOMIIbIOTEP- 21T., MOY-11m1T.

Linux Mint — (CBo6oanas nuiensus GPL)
Komnbrorep- 1mt., uHTepakTUBHAA J10CKa - 1 mT.,
cucrema Buaeokonpepencsazu Policom — 1 mrr. (6e3
ceTH), yuebHas qocka- 1T

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 2-06

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 2-11

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 2-19

r. Kpachosipck,
yi. IlepencoHna, 7,

ayn. 3-02 Linux Mint — (CBo6oanas nuiensus GPL)
r. Kpachosipck, VYuyebnas mocka-1mT., 3kpan- 1mrT., npoekTop-11r.,
yi1. Ilepencona, 7, KOMIIBIOTEp- 1 IT.
ayn. 3-11 Linux Mint — (CBo6oanas nuiensust GPL)
r. KpacHospck, KomnsroTep ¢ BbIxo/1oM B UHTEepHET-10mT, yyeOHas
yi1. Ilepencona, 7, Jocka-1 mr.
ayn. 3-12 Linux Mint — (CBo6oanas nuiensus GPL)
r. KpacHospck, Komnerorep-15mrt., npunTep-11T., MapkepHas 10ocKa-
yi1. Ilepencona, 7, lT., mpoekTop-11T., ”HTEpakTUBHAs JOCKa- 1 IMIT.
ayn. 3-13, 3-14 Linux Mint — (Cobonas nunensust GPL)
r. KpacHospck, [Ipoexrop-1mt., KOMObIOTEP-12MIT., MapKEpHas JOCKa-
ya. Ilepencona, 7, l1T., UHTEpaKTUBHAS TOCKa- 1 IT.

ayn. 3-15 Microsoft® Windows® 8.1 Professional (OEM
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nurensus, KontpakT Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIui ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (CoOoanas ymren3us GPL);

Adobe Acrobat Reader — (CBoGoaHast nuiieH3Hs);
Google Chrome — (CBoGotHast HIIeH3HS);
Mozilla Firefox — (CBoOoiHas nuiieH3Hs);
LibreOffice — (CBoGoanast nuuensust GPL);
XnView — (CBoGoaHas THIICH3MS);

Java — (CoboHas nuueH3us);

VLC — (CBobonHas IuIieH3us);

Kusas matematuka 5.0 (Kontpakt HKC-/1b-294/15 ot
21.09.2015, nuuenzus Ne 201515111);

GeoGebra (CBoGo1HO pacmpocTpaHsieMas B
HEKOMMeEpUYECKUX (yueOHbIX) HENSIX JUICH3US)

r. KpacHospck,
yn. Ilepencona, 7,
ayn. 4-01

Vuebnas mocka-1mr., OndimoTeka

r. KpacHosipck,
yn. Ilepencona, 7,
ayn. 4-02

Kommnerorep -1mr., npoekrop-1mrT., ”HTEpaKTUBHAS
nocka-1mT., MapkepHas gocka-1mr., yueOHas qocka-
lurr. Linux Mint — (Coboanas nunensus GPL)

r. KpacHospck,
yi. IlepencoHna, 7,
ayn. 4-11

Yyebuast mocka- 1.

JUIS CAMOCTOSITE/IbHOM PadoThl

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn.1-01
OrtpacneBas
OonbamoTeKa

Konup-1lmr

r. KpacHosipck,
yi. Ilepencona, 7,
ayn. 1-02
UuTanbHbIN 3ai1

Kommnerotep-10mt., mpunTep- 1t
AnbT O6pazoBanue 8 (yureH3zust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017
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