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PABOYASA ITPOT'PAMMA JTUCHUITJINHBI

«OCHOBBI MaTEMATHYECKOH 00Pa00OTKH HHPOpMATUID)
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«TeXHOIOTHsI»

KBaMUKaIus (CTeTeHb) «OaKagaBp»

(3aounas gpopma obyuenus)

Kpacnosipck 2015



PaGouass mnporpamma gucuuminHbl  «OCHOBBI ~ MaTeMaTH4YeCKOW 00pabOTKH
uH(popMalMm» COCTaBlieHa JOKTOPOM MeJaroruyeckux Hayk, mnpodeccopom ILIL

Jbsiayk

PabGouas nporpaMma AUCHMIUIMHBL  OOCyXJA€Ha Ha 3aceJaHud  Kadeapsl
MaTeMaTUYECKOT0 aHaIN3a U METOJIUKH OOYy4YEeHHs] MaTEMaTHKE B By3€

«21» mas 2015, nporokosn Ne 8

3aBenyromuii kadenapoi Q// ZZZugJ JI.B. IlIxkepuna

Ono6peHo HayYHO-METOIUUYECKUM COBETOM
WHCTH
NUM®U KI'TTY um. B.IT. Acradsesa MATEMATARY,

OUINKKA U

UHOOPMATUKA

"08" urons 2015, mporokos Ne9

[Ipencenarens \%\ C.B. bopTHOBCKMi1



PaGouass mporpamMmma  auciuIIMHBEL  «OCHOBBI ~ MaTeMaTH4YeCKOW  00pabOTKU
nHpopMalMu» CoCTaBlieHa JOKTOPOM MeAarorudeckux Hayk, mnpodeccopom ILIL

Jbsiayk

Pabouas mnporpamMMa  JUCUMIUIMHBI  OOCYXXJI€Ha Ha  3aceJaHuu  Kadeapbl
MaTeMaTUYECKOT0 aHaIN3a U METOJIUKH OOYy4YEeHHs] MaTEMaTHKE B By3€

«21» mas 2016, nporokosa Ne 8

3aBenytomuii kadenpoit Q// ZZZugJ JI.B. IlIxepuna

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

OUBNKA U

UHOOPMATUKA

"08" urons 2016, mporokos Ne9

[Ipencenarens \% C.B. bopTHOBCKMi1



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

Jbsiayk

Pabouas mnporpamMma  JIUCUMILIMHBI  OOCYXXJE€Ha Ha  3acelaHud  Kadeapsl
MaTeMaTUYECKOT0 aHaIN3a U METOJIUKH OOYy4YEeHHs] MaTEMaTHKE B By3€

«21» mas 2017, npotokon Ne §

3aBenyromuii kadenpoi Q// ZZZugJ JI.B. IlIxepuna

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

OUBNKA U

UHOOPMATUKA

"08" utonsa 2017, npotokos Ne9

[Ipencenarens \% C.B. bopTHOBCKMi1



PaGowass mporpamMma  auciuruimHbel  «OCHOBBI ~ MaTeMaTUyecko  o0paboTKu
nHpopMalu» CoOCTaBlieHa JOKTOpPOM TMeAarorudeckux Hayk, mnpodeccopom ILIL

Jbsiayk

Pabouas mnporpamMMa  JUCUMIUIMHBI  OOCYXXJI€Ha Ha  3aceJaHuu  Kadeapbl
MaTeMaTUYECKOT0 aHaIN3a U METOJIUKH OOYy4YEeHHs] MaTEMaTHKE B By3€

«21» mas 2018, nporokosa Ne 8

3aBenyromuii kadenpoi Q// ZZZugJ JI.B. IlIxepuna

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

OUBNKA U

UHOOPMATUKA

"08" urons 2018, mporokos Ne9

[Ipencenarens \% C.B. bopTHOBCKMi1



PaGouyass mporpamma  auciurmuiMHbel  «OCHOBBI ~ MaTeMaTUuyeckol  oOpaboTKuU
nHpopMalMM» CoCTaBi€Ha JOKTOPOM TMeAarorudeckux Hayk, mnpodeccopom ILIL

Jbsiayk

Pabouas mporpaMma AUCHUIUIMHBI OOCYXAeHA Ha 3aceqaHuu Kadeapsl MaremMaTuku u
METOJUKHN OOyUYCHUSI MaTEeMaTHKE

nporokos Ne 7 ot 08.05.2019

3aBenyromuii kadenpoi o] 2et {) A JL.B. llIkepuna
gF

/
L

L

Onobpeno HayyHO-MeToIMUYeCKuM coBeTom NM®DU
"16" mas 2019, nporokon Ne 8

WHCTUTYT
MATEMATUKY,
OUINKA U
UHOOPMATUKA

——

[Ipencenarens \g» C.B. boptHOBCKUM



Ipunoxenue 2

JIucT BHeceHMsI M3MEHEHUH
JlononHeHus: 1 U3MEHEHHUs B paboueld mporpamme gucuuiiniel Ha 2016/2017 yueOHbIi
rof:

B pabouyto nporpaMmy JUCHUIUIMHBI BHOCATCS CJIEIYIOIINE U3MEHEHUS

1. Choucok nurepaTypbl OOHOBIIEH YYEOHBIMH U YYEOHO-METOAUYECKUMU
U3JIaHUAMH, DIIEKTPOHHBIMM OOpa3oBaTelbHBIMU pecypcaMu. OOHOBJIEH MEpeueHb
COBPEMEHHBIX NpOo(ecCHOHATBHBIX 0a3 JaHHBIX M WH(GOPMAIIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OGHOBIIECH NepeUYeHb JIMLEH3MOHHOTO MPOTPAMMHOT0 00ECTICUEeHHUS.

3. B poH 011eHOYHBIX CPE/ICTB BHECEHBI U3MEHEHUS

Pabouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuH Kadeapel
MaTeMaTUYECKOTO aHaIN3a U METOANKN OOYyUEHHUSI MAaTEMAaTHKE B BY3€
npotokos Ne 8 ot «21» mas 2016 r.

3aBenyronui kadeapoit Ty, JI.B. llIkepuna
: % p

Omo0peHo HayIHO-METOAMYECKAM COBETOM
NM®U KI'TTY um. B.I1. Acradnesa
«08» urons 2016 r. [Tpotokos Ne 9

[Ipencenarens
C.B. boptHOBCKU




JIucT BHeceHMsI M3MEHEHUH
JlononHeHus: 1 U3MEHEHHUsI B paboueid nporpamme qucuuriniel Ha 2017/2018 yueOHbIi
rox:

B pabouyto nporpaMmy JUCHUIUIMHBI BHOCATCS CIIEIYIOIINE U3MEHEHUS

1. Choucok nurepaTypbl OOHOBIIEH YYE€OHBIMH U Y4YEOHO-METOAUYECKUMU
U3JIaHUSAMH, DIIEKTPOHHBIMH OOpa3zoBaTelbHbBIMU pecypcaMu. OOHOBJIEH MEpevyeHb
COBPEMEHHBIX Npo(decCHOHAIbHBIX 0a3 JaHHBIX U HH(OPMAIMOHHBIX CIPaBOYHBIX
CUCTEM.

2. OGHOBIIECH NepevYeHb JIMLEH3MOHHOTO MPOTPAMMHOT0 00€CTIeUeHUS.

3. B poH 0116cHOYHBIX CPE/ICTB BHECEHBI M3MEHEHUS

Pabouas nporpaMma nnepecCMoOTpCHa U 01106peHa Ha 3aCCJaHuH Ka(l)eI[pBI

MaTEMaTUYECKOT0 aHaIM3a U METOJIMKH OOYy4YEeHHsI MaTeMaTHKE B By3e
npotokos Ne 8 ot «21» mas 2017 r.

3aBenyronui kadeapoit T JI.B. llIkepuna
. % P

Omo0peHo Hay9IHO-METOAMYECKAM COBETOM
NM®U KT'TTY um. B.I1. AcradpreBa
«08» urons 2017 r. ITpotokos Ne 9

[Ipencenarens

C.B. boptHOBCKU




JIucT BHeceHMsI M3MEHEHUH
JlononHeHus: 1 U3MEHEHUs B paboueld mporpamme aucuuiinHel Ha 2018/2019 yueOubIit
rox:

B pabouyto nporpamMmy JUCHUIUIMHBI BHOCATCS CJIEAYIOIINE U3MEH CHHUS:

1. Choucok nurepaTypbl OOHOBIIEH YYE€OHBIMH U Y4YEOHO-METOAUYECKUMU
U3JIaHUAMH, DIIEKTPOHHBIMM OOpa3oBaTelbHBIMU pecypcaMu. OOHOBJIEH IEpeyeHb
COBPEMEHHBIX Npo(decCHOHAIbHBIX 0a3 JaHHBIX U HH(OPMAIMOHHBIX CIPaBOYHBIX
CUCTEM.

2. OGHOBIIECH NepevYeHb JIMIEH3MOHHOTO MPOrPaMMHOI0 00eCTIeueHuS.

3. B ¢onx oLleHOYHBIX CPEICTB BHECEHBI U3MEHEHUSI B COOTBETCTBUHU C MPUKA3ZOM
«O0 yrBepxaeHuu Ilonoxenus o GoHAe OLEHOYHBIX CPECTB AJIA TEKYIIET0 KOHTPOJIS
yCIIEBa€MOCTH, NPOMEXYTOYHOM W  HUTOroBOM  (roCyJapCTBEHHOM  UTOTOBOIN)
arrectanun» oT 28.04.2018 No297 (1)

Pabouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHuH Kadeapsl
MaTeMaTUYECKOT0 aHaIN3a U METOJANKN OOyUEHHUSI MAaTEMAaTHKE B BY3¢€
npotokos Ne 8 ot «21» mas 2018 r.

3aBeyronuii kadeapoit Ty, JI.B. llIkepuna
: % p

Omo0peHo Hay9IHO-METOAMYECKAM COBETOM
NM®U KI'TTY um. B.I1. AcradpneBa
«08» uronst 2018 r. IIpoTtokon Ne 9

[Ipencenarens

C.B. boptHOBCKU




JIucT BHeceHMsI M3MEHEHUH
JlononHeHus: 1 U3MEHEHUs B paboueld mporpamme aucuuianHel Ha 2018/2019 yueOnbIit
rox:

B pabouyto nporpaMmy JUCHUIUIMHBI BHOCATCS CIIEIYIOIINE U3MEHEHUS
1. Ha turynsHom mucre PIIJIT u ®dOC wu3MeHeHo Ha3BaHHE BEJOMCTBEHHOMN

NpUHAAIEKHOCTH «MHUHHUCTEPCTBO HAyKU U BbIciiero oopazoBanus PDy» Ha ocHOBaHUU

npukaza «o BHeceHuu u3meHeHudl B cBeaenuss o KITIY um. B.II. ActadbeBa» ot
15.07.2018 Ne 457 (m).

2. Ha turyneHoMm smucte PIIJI u ®OC usmeHeHo Ha3BaHue Kadeapsl pa3paboTdmKa
«Kadenpa mareMaTuku U METOAMKUA OOyYEHHUS MAaTEMAaTUKE» Ha OCHOBAHUM PEIICHUS
Vyenoro cosera KITIY um. B.IL. AcradpseBa «O peopraHuszaiuud CTPYKTYPHBIX
noapaszaeneHuil yausepcurera» ot 01.06.2018

Pabouas mporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl MAaTEMATUKH U
METOJIMKH O0yYCHUS MaTEeMaTHKE
npotokod Ne 1 ot « 05 » cenTsiops 2018 r.

3aBenyromuii Kadeapoi Q// 7//&4/{3 JI.B. lllkepuna

Ono0OpeHo HayYHO-METOIMYECKIM COBETOM
NM®U KI'TTY um. B.I1. AcradpneBa
«12» centsa6ps 2018 r. IIpoTokon Ne 1

[Ipencenarens

C.B. boptHOBCKU
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JIncT BHeceHUs1 M3MEHEHHUH
JlononHeHus: 1 U3MeHeHus B yueOHoii nporpamme Ha 2019/2020 yueOHbIil roa

B pabouyro nporpaMmy JUCHUILIMHBI BHOCATCS CIIEAYIOIINE U3MEHEHUS
1. Cnucok nuTepaTypbl OOHOBJIEH YYEOHBIMU M Y4EOHO-METOANMYECKUMHU U3JIaHUSMH,
AIIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pecypcamu. OOHOBIIEH IEPEUEHb COBPEMEHHBIX
npodeccruoHanbHbIX 0a3 TaHHBIX U UH()OPMAITMOHHBIX CIIPABOYHBIX CUCTEM.

2. OOGHOBJIEH NepeyYeHb JUIEH3NOHHOTO MPOTPAaMMHOI0 00ECTICUEHHUS.

VYyeOHast mporpaMMa nepecMoTpeHa U oJo0peHa Ha 3acenanuu kadeapbl MaTemaTuku
Y METOJUKH OOy4YeHUSI MaTeMaTHKe

ITpoTtokon Ne 7 ot 08.05.2019.
BHeceHnHble U3BMEHEHHS YTBEPKAALIO:

3aBeyronuii kadeapoit o/l Lty JI.B. lllkepuna
b
{

L

OnobpeHo HaydHO-MeToIn4YecKuM coBeTtom M®DU
"16" mas 2019, npotokon Ne 8

MATEMATUKY,

OUIUKA U
MHOOPMATUKM

s *
[Ipencenarens \g» C.B. bopTHOBCKHIA
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Ipunoxenue 3.
IHosicHuTEIbHASA 3aIIUCKA
«OCHOBBI MaTEeMaTHYECKOH 00pa0O0TKH MH(POPMALUN

Hean uzyyeHus QUCHUNINHBI:
1) nath npeacTaBieHUe O MaTeMaTUKE Kak 00 OJHOM U3 OCHOBHBIX HHCTPYMEHTOB
MO3HAHUS OKPYKAIOIIET0 MUPA, KaK O HAyKe, U3y4alolllell MaTeEMaTUYECKUE MOJIEIN
peaNIbHBIX MPOLIECCOB;
2) NpUBUTH CHOE MOHUMaHUE HEOOXOUMOCTU MAaTEMATUIECKOU COCTABIISIONICH B
00I1Ieli MOATOTOBKE;
3) naTh peACTaBIEHUS O POJIM U MECTE MaTEMATUKH B COBPEMEHHOMN IUBUIN3AIUU U B
MHPOBOM KYJIbTYpE;
4) HAyYUTb JTIOTUYECKU MBICITUTh, ONIEPUPOBATH C AOCTPAKTHBIMU OOBEKTAMU U
KOPPEKTHO UCIIOIb30BaTh MATEMATUUYECKUE TIOHSITHS U CUMBOJIBI JJIsI BRIpAKEHUS
KOJIMYECTBEHHBIX U KaU€CTBEHHBIX OTHOIICHUI;
5) MONTyYnTh HaBBIKA 00PAOOTKHU PA3TUYHON CTATUCTUUECKONU UH(POpMAITUH;
3agaun U3yyeHUus JUCIHUNINHBI.
OBnajieHre MaTEMaTUYECKOUW KYJIbTYpOH, a TAK)KEe CUCTEMOM 0a30BBIX 3HAHUU T10
MaTeMaTHKe U YMEHUsI IPUMEHATh UX K IPAKTUYECKUM 3a/1a4aM, B TOM YHUCIIE C
MOMOIIBI0 KOMITbIOTEPA.
MecTto qucuuminHbl B cTpyktype OOIIL. [uciuniauHa BXoAuT B 0a30BYIO 4acTh
monynst «HayduHble 0CHOBBI y4eOHO-TIPO(ECCHOHATBEHOM €SI TETbHOCTH
TpeOoBaHus K MpeaBapPUTEILHON MOAT0TOBKeE CTyAeHTA. /{7151 yClemHoro
OCBOCHHUS TUCUHUILIUHBI CTYACHT JI0JDKEH UMETh 0a30BYIO MOATOTOBKY MO IIKOJIBHBIM
KypcaMm MaTeMaTHKU U MTHHOPMATHUKH.
TpynoéMKoCTh TUCHUIIUHBI: 2 324ETHBIX €IUHUIIBL.
CeMecTpsl u3dydyenusi 4 GopMbl HMTOrOBOI0 KOHTPOJISI 3HAHMIA: 2 cemecTp Ha 1
Kypce, 3a4erT.
dopmMupyemMble KOMNETeHIIUH. JIUCITUIIIIMHA YIacCTBYET B (POpPMHUPOBAHUH
xomnerennui: OK-3, ITK-2.
Buabl 3ansauii. JIekiuu, ceMuHapckue, 1a00paTopHbIe 3aHITHS,
camMocCTosITeIbHasl paboTa CTyJeHTA.
PaGouas mporpamma ydeOHOW MUCHUIUIMHBI «OCHOBBI MaTeMaTHYEeCKOW 00paboTKu
uHdopmarm» pazpadorana B cootBeTcTBUU ¢ ipoekToM GI'OC BO 3
+ o HanpasieHuto moarotoBku: 44.03.01 [legaroruveckoe oOpa3zoBaHue.
[Mpodunm/HazBaHue mporpamMmbl: MareMatuka (3aodHoe). KBammukamws (CTeneHs):
OakanaBp. JlaHHas MUCHMIIMHA BXOAUT B 0A30BYIO YaCTh MOMYJS «HAYYHBIE OCHOBBI
yaeOHO-TIpOo(eCCHOHANBHON JIEATETFHOCTH M M3ydaeTcs Ha IKypce B T€YEHHE BTOPOTO
ceMecTpa.
2. TpynoeMKOCTb AU CHMIIJINHBI
Ha u3yuyenne agucuumiuasl otBeneHo 2 3.E.(72 gaca).
AyIUTOPHBIX 3aHATHIA —8 YaCOB: JEKIUI — 2 4aCOB; CEMHUHAPOB — 6, 3a4eT — 4 yaca.
CamocrosiTenbHast pabota ctyneHToB — 60 gacos.
3. lleau ocBOeHUS AMCHUILIMHBI.
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Pa3BuTue npencraBieHuss 0 MaTeMaTHKe Kak 00 OJHOM M3 OCHOBHBIX HHCTPYMEHTOB
MO3HAHUS OKPY’KAIOIIEr0 MUPA, YMEHHUE JIOTUYECKU MBICIUTD, ONIEPUPOBATH C
a0CTpaKTHBIMU OOBEKTAMHU M KOPPEKTHO UCIOIb30BATh MATEMATUYECKHUE MTOHATHUS U
CHUMBOJIBI JUISI BRIPAYKEHUS KOTMYECTBECHHBIX U KAUECTBEHHBIX OTHOIIICHU; HABBIKH
00pabOTKH pa3IMYHON CTATUCTUYECKON UH(POPMALIUU.
4. Ilnanupyemblie pe3yJabTaTbl 00y4YeHHU.
N3yyenue AUCHUIUIMHBI HAIPABJICHO HA (POPMUPOBAHUE CIAEAYIOMUX KOMIIETSHIINMA
(ITegarornueckoe oOpa3zoBaHue).
- CIIOCOOHOCTBIO HUCIIOJIB30BATh ECTECTBEHHO-HAYYHbIE U MaTEMaTHYECKHE

3HAHUSI JJIsl OPUCHTUPOBAHUS B COBpPEMEHHOM HH(popMannoHHoM mnpoctpancTse (OK-3)

[Tnanupyembie pe3ynbTaThl O0yICHUS

Tabnura

Kon pesynbpraTta
3ajaun OCBOEHUS [Inanupyemble pe3yabTaThl OOy4eHUS O oyaenns
VCITUTUTAHBI WCIUIUTHHE (JIECKPHUIITOPHI
e e (neckp pe1) (xommeTeHus)
3HaTh: 0COOEHHOCTH MPOEKTHOM
NeSITeTHHOCTH yYaIIuXCs 10
MaTEMATUYECKON CTaTUCTUKU U
0COOEHHOCTH Pa3pabOTKH MPOEKTHHIX
3amaya: popmMupoBanue .
3aJaHu’ .
CIIOCOOHOCTH K [1K-1;
. VYMers: pa3zpaboTraTh 3ajaHHE IO
BBIIIOJTHEHUIO 3aJaHUH 110 . [1K-4
o MIPUMEHEHHUIO METOJJOB MaTEMaTHYECKOM
MaTeMaTU4eCKON .
CTaTUCTHKH B PELLICHUHU 3a]a4 COL[MAIbHOM
CTaTUCTHUKH
IICUXOJIOTUHI
Brnaners 0ocCHOBHBIMU crioco0amMu 1
npreMamMu IPUMEHEHHsI MaTEMATUKU B
COLIMAJIBHOM IICUXOJIOTUH
3HaTh: OCHOBHBIE ITAIIbl U JIEMEHTBI
NEeSATeIbHOCTH yJallluxcs 1o
3anaua: popmMHupoBaHUE MaTEeMaTHYeCKOM CTaTUCTUKU
CIOCOOHOCTH CTYJJEHTOB K | YMETh: HOJArOTOBUTh U PEAIU30BaTh I1K-1;
JEATeNbHOCTH IO JeATeIbHOCTD [0 MaTEMAaTHYECKON I1K-4
MaTeMaTH4eCKON CTaTUCTHKE
CTaTUCTHKE Brnaners 0oCHOBHBIMU crioco0amMu U
nprueMaMH OpraHU3aluy IPOEKTHON
JIeSITEeIbHOCTH y4YallluXcsl 0 MaTeMaTUKe
3HaTh: 0COOEHHOCTH OLIEHUBAHMSI TPOEKTOB
3anaua: popMUpOBaHHE
no matemaruke B popmare PI'OC )
CIIOCOOHOCTH CTY/IEHTOB K [IK-1;
YMeTb: MPOBECTH OLICHUBAHHUE IO
OLIEHUBAHMIO JISATEIHLHOCTH [1K-4
. marematuke B popmare PI'OC
10 MaTeMaTU4YeCKOH
Brnanets 0ocHOBHBIMM crioco0amu
CTaTUCTHKE
IIPUMEHEHHs] MaTeMaTUKU
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5. KoHTpoJb pe3yibTaToB OCBOCHUSI JMCUMINIMHBI «OCHOBBI MaTeMaTH4eCKOH
00padoTKH HH(pOPMALTHI»

Memoowvl mexyweco Koumpo/is: BbIIOJHEHUE MPAKTUYECKUX U TEOPETUUECKUX 3aJaHUN
K KaXJI0MY 3aHATHIO, TIOCEIIEHNUE NMPAKTUYECKUX 3aHATUM, BHICTYIUICHUE HA 3aHATHUSX,
Mpe3eHTalus PE3YIbTaTOB TEKYIIEH paOOThlI.

Memoowi npomesicymounozo konmpons. 3adet. KontponbHas padora.

Hmoeoewiti Koumpoab. IK3aMEH.

OueHoYHBIE CpecTBa IPEACTABIEHBI B pa3aeiie «POHIbI OEHOUYHBIX CPEACTBY.

6. Ilepeuenb o00pa3oBaTeJbHBIX TEXHOJOIMH, MCIOJb3YyeMbIX IIPH OCBOCHUM
AUCHMILIHHBI «OCHOBBI MATEMATHYEeCKO 00pad0TKH HHPOpMALIUN»

1. COBpCMCHHOC TPAAUIIUOHHOC 06y‘I€HI/I€ (J'IeKL[I/IOHHO-CCMI/IHapCKaSI CI/ICTCMa).

2. O0y4eHue ¢ ucnoib3oBaHueM coBpemMeHHbIX cpeacts MKT.
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TexHosornyeckasi Kapra o0y4eHusl JMCUUIINHE
OCHOBBI MATEMATUYECKON OBPABOTKHA HH®OPMAIIUU
i o0yvarommxcs o0pa3oBaTebHOM NPOrpaMMBbl
Hanpasienne noarorosku: 44.03.01 Ilenarornueckoe oo0pazoBanue
IMpodunau/HazBaHue NporpaMMbl: TEXHOJIOTHS
KBanupukanus (creneHs) - 0axajgaBp
(3a0uHOe 00yueHme)

OO0mas Tpy10eMKOCTh JUCIUIJIMHBI — 2 324, €]l

AyautopHsblie yacol | Bue

ayau Conep:xkanme DopmbI
HaumeHnoBaHue TOP BHEAYIMTOPHO padoThI KOHTPOJIA
MoayJen HBIX
pa3jaeiioB, TeM 3a
HA
THH

I’

4098h 0130¢]
0190
HHIIND

g0deHHINY))

roged xiandoredoge]r

[TpoBepka MuUHUMAIIBHOTO Habopa

1. BxoaHoii moayJib IIKOJIPHBIX 3HAHUM IO TecToBas pabora
MaTEMAaTHUKCEC, HeO6XOI[I/IMBIX JJIA

JaIbHEHIIIETO HN3Yy4YCHHS KypcCa
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Bba3zosbiii pazgen Nel. | 24 20 |IMonrortoBka k cemuHapckuMm | KonTposapHas paborta no Teopuu
JuckpeTHas 3aHSATHUSIM: MHO>KECTB.
MaTteMaTHKa U Teopus Nzyuenue teopetnueckoro | KonrponwsHas pabota mo anredpa
MHOKECTB MaTepuaa. JIOTUKH.
Brimosnnenue IIpoBepka caMOCTOSTEIIBHBIX
CaMOCTOATEIbHBIX PadoT. pabor.
Ba3osblii pazgen Ne2., | 22 10 | IToaroroBka Kk 1a6OPATOPHEIM KontponbHas padota 1 no teme
Kom0Ounartopuka, 3anATHAM: M3ydenne BeposiTHOCTH 311€MEHTapHbBIX
TEOpUsl BEPOSITHOCTEN U TCOPETITIECKOTO MaTepHasa. COOBITHI
Brmmonnenne KOHTPOJIbHBIX
MaTeMaTU4ecKas paor. KouTponrsHas pabora 2 no teme
CTaTHCTHKA. IITaHUPOBAHHE 1 IOCTAHOBKA 3aKoHBI pacnpeieIeHus
skcnepuMenTa. Cratuctudeckue | BEPOSATHOCTEN
U3MepeHus, 00paboTka
CTaTUCTHYCCKHUX OJAHHBIX
(mpaKkTHUYecKas 4acTh
71a00paTOPHBIX paboT)
ba3oBslii pasgea Ne3 | 22 20 | IToaroroBka k JlaboparopHbie pabOTHI :

O6paboTka
MaTeMaTH4YeCKOM
nHpopManmu ¢
MMOMOII[bIO
KOMITBIOTEPHBIX
TEXHOJIOTUA.

71a00paTOPHBIM 3aHATHIM
N3yyeHne TeopeTuuecKkoro
Marepuarna.

- YropsiiounBaHue CTaTUCTUYECKUX
pSAIOB

- O11eHKa HEU3BECTHBIX
XapaKTEPUCTHK PacIpe/ieIeHUs 110
BBIOODKE.

- UccnenoBanue COBMECTHOTO
pacupenenenus Beposataocteil CB

- [IpoBepka runoTessl 0 pa3Inunuu
BBIOOPOYHBIX JIAHHBIX.

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

10

10

CamocTosaTenbHas
MOATrOTOBKA K 3a4eTy.
Pemenue 3agau.

3auger

BCEI'O

72

60
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Conepxanue OCHOBHBIX Pa3/1€eJIOB M TeM AUCUMILIHHBI
«OCHOBBI MaTeMaTH4YeCKOH 00padoTKN MHPOPMALM M

ba3ossblii pa3gen Nel.

Tema Nel: MuoxkecTBa.

Conepxanue: DneMEHThI TEOPUHA MHOKECTB. Jlnarpammel Dinepa-Benna.
Onepanuu ¢ MHOXkeCTBaMU. MOIIHOCTh MHOKeCTB. CpaBHEHUE MHOYKECTB.

Tema Ne2: Jloruka.

Copepxanue: Perienue noruueckux 3aja4 aHaTUTHYECKUM METO/I0M.
[TocTpoeHue NOruuecKux cxeM Juist JIorudeckux GpyHkuuii. Tabnuia UCTUHHOCTH.
3aKoHbI aNreOphl JOTUKH.

Bba3osblii pa3gen Ne2.

Tema Nel: KomOnHaTopuka, Teopusi BepOATHOCTEH M METOAbI CTATHCTHKH.
Conepxanue: KomOnHaTOpHKa: nepecTaHOBKH, pa3MELICHHsI, COUETaHUSI.
Onpenenenue, kaaccuUKaIUs U COOTHOLICHUS CITy4YalHbIX COOBITUM, KIlacCUYEeCKast
BEPOATHOCTH CIIy4alHOTO COOBITHS, KiTacCU(UKAILIHS U 3aKOHBI pacIipe/iesieHus
CIIy4aliHbIX BEJIUYMH. YHUCIIEHHbIE XapaKTEPUCTUKU PACIIPEAECIEHUS CITydYailHbIX
BEJIMYMH.

Ba3oBblii pa3men Ne3.

I'ucrorpammsl pactipenenenusi, Jluarpammel paccesinus. KoppensinuoHHbI aHaIu3.
MeTobl CTaTUCTUYECKOW 00paOOTKU JaHHBIX

Tema Nel: PabGora B anekrponHbix Tabnumax OOO Calc.

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

»



METOANYECKHUE PEKOMEHIALIUA ITO OCBOEHHUIO
JAUCIHUIIJIMHBI «OcHoBBI MaTeMaTH4YeCKOil 00padoTKH HHpOpMaLU»

Pexomenyembie 00pa3oBaTeIbHbIE TEXHOJOTHU:

- [locewenue nexkuui.

- [Tocelenrne NpakTUUYECKUX 3aHATUU.

- BeinmoiHeHHe JOMATHUX CAaMOCTOSITENIbHBIX 3aJaHUM.
- BrinosiHeHrEe KOHTPOJIBHBIX U J1aOOPaTOPHBIX PadoT.

I/I?)yquI/Ie AUCTUINIMHBI pa3acjICHO Ha HCCKOJIBKO pa3acyioOB: BXOI[HOﬁ, TpH 0a30BBIX U
HUTOTOBBIN. Pa6OTBI, BXOJAIIIMC B 0a30BbIC U HTOTOBBIN Pas3acibl, ABJIAKOTCA
O6H33,TCJIBHBIMI/I, H, B 3aBUCUMOCTH OT Ka4C€CTBA NX BBIIIOJIHCHH, OLUCHUBAIOTCA
COOTBCTCTBYIOIIIUM KOJINYCCTBOM 0aJIIoB.

Brinosinenne nabopaTopHbIX paboT MPOU3BOAUTCS COMTACHO «MeToau4ecKumM
PEKOMEHIAIUsAM JIJIsl CTYACHTOBY». BbIOOP 1a00paTOpPHBIX ISl BHITIOJIHEHUS Ha
ayIUTOPHBIX 3aHATHUAX MPOU3BOIUTCS MPEIOaBaTEeIeM B 3aBUCUMOCTH OT OTBEJCHHBIX
Ha TPAKTUYECKUE 3aHITHSI YaCOB U yCIIEBAEMOCTH T'PYTIIIHI.

KoHTponbHbie paboThl pa3faroTcs CTyleHTaM B ieyatHoM Buje («KoHTponbHbIe
paboTel»). CtaHmapTHOe KoaudecTBO — 4 (110 3-6 3agaHuil).

HJZCZHMpO@CZHM@ Uu opeavusayuu e6pemeru, 0MEeoeno2o Ha uszydeHue 0MCI4MHJZMHbl.

Pexomenmyercs cnada 1abopaTopHBIX paboOT HEMTOCPEICTBCHHO B JICHDb U3YUCHHS TEMBI.
B ciydae oTcraBaHHS WM OTCYTCTBHUS BO3MOKHO CAMOCTOSITEIIEHOE BBITIOJTHEHUE CO
c/1aueil Ha MOCIIeYIOMNX 3aHITHSX.

KoHTpoiibHBIE paObOTHI JOJKHBI OBITH CIaHBI K 3a4€THOU HEJIele.

[TpoGeMHBIE BOITPOCHI pa3pemiatoTcs Ha WHAUBHYAbHBIX 3aHATUSIX, HA3HAYAEMBIX
MpernoaBaTeseM o Mepe He0OXO0IMMOCTH B KOJTMYECTBE, MPETyCMOTPEHHOM Y4eOHBIM
TJTAHOM.

B cnydae pyGexHOT0 KOHTPOJISI CO CTOPOHBI JIeKaHaTa paKyabTeTa Oaubl
HAYHCJIAIOTCS 32 BBIIOJTHEHHBIC U CAAHHBIC TAOOPATOPHBIE U KOHTPOJIbHBIE PAOOTHI.
Ecnu oHM OTCYTCTBYIOT, aTTECTAIUSI HE BHICTABIISCTCS.

Cosemwl no noocomoske K 3auemy.

[Tpu MOATOTOBKE K TECTY CIEAYET MOBTOPUTH (DaKTHUECKUI MaTepua, mpopemaTh
TUTIOBBIE 3a1a4H.
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IIpuioxenue S

TEXHOJIOTUYECKAS KAPTA PEUTUHT A TUCIUILIVHBI

Haumenosanune
TMCIUILTAHBI/Kypca

YpoBeHb/cTyneHb
o0pa3zoBaHus

(6axamaBpuat, MarucTpaTtypa)

Craryc AMCHUIUTHHBI
B paboueM yueOHOM
wiane (b.1-b.6)

KoanuectBo
3a4YETHBIX
CIMHUL/KPETUTOB

OcHOBBI
MaTeMaTUYECKOM
00paboTku
uHbOpMaLUH

OaxanaBp

b1.5.04.03

2 kpenut (3ET)

CMexHbBIC JAUCHHUITIINHBI I1O y‘le6HOMy IJIany

IIpenmecrByromue: [IkonbHBIN Kypc MaTeMaTUKU. MartemaTtuka.

ConyrcrByromue: EcrectBeHHOHay4YHasi KapTuHa Mupa, MHpopMannoHHble
TEXHOJIOTUU B IICUXOJIOTUN

[Tocnenyromue: [IpodunbHbie peaMeThI

BA30BBI MOIYJIb Ne 1

Conepxxanue

dopma paboThI

KomnuecTBo 6amioB 35 %

min

max

Texymas pabota

N3yuenune npeacrapieHun 9
MaTEMATUYECKOU CTATUCTUKH

15

N3yuenue meTo10B

paccesHus

MaTEMATUUYECKOU CTATUCTHKHU.
['ucTorpamMmsl U qUarpamMMbl

12

20

BA30BBI MOJYJIb Ne 2

KonnuectBo 6amios 35 %

Conepxanue dopma paboTh
Min max
Texymas pabota Pemenue 3amau. 9 15
NuauBuayanbHOE 3a/1aHAE
BrmosHeHME 12 20
71a00paTOpPHBIX padboT

»



Hroro 21 35

BA3OBBIN MOJIVJIb Ne 3

KomnuectBo 6amioB 35 %

Coneprxanue dopma paboOThI
Acp pMa p min max

[TocraHoBKa 1 poBeeHNE 9 15
SKCIIEPUMEHTA IO
Texymas pabota CTATUCTHYECKOM
00paboTKe pe3yabTaTOB
U3MEpPEHUN

[TocraHoBKa 1 poBeeHUE
JKCIIEpUMEHTA 10
CTaTUCTUYECKOMN
00paboTKe pe3yabTaTOB
M3MEpEeHU N

HToroBeid MOyJIb

Komnuecto 6amios 30 %

Coneprxanue ®opma paboTh :
min maXx

I W TOroBsIii KOHTPOJIH 3auer 18 30

18 30

I OO0uree KoMmuecTBO 0aJUIOB 110 JUCIUILUINHE

(o uroram U3y4eHus BCeX MOJyJei)

CooTBeTCTBHE pf‘ﬁTI{HTOBMX 0AJLU10B H AKAJeMAYECKOH OIEHKH:

Oowjee xommecmeo Axademuyeckad
HaoparHeIx oannoe* oyeHKa
60 — 72 3 (VIOBJIETBOPHTEILHO)
73-86 4 (xopomo)
87-100 S (0TVIH'THO)

"TIpn komuuecTBe DeATHHTOBRIX Dannop Oomee 100, meoOXommMo PAacCHUHTEIBATE PEeATHHT yueOHEIX IoCTHXeHHH
0OyIaromerocs

714 onpefeeHEA oneHKH KpatHo 100 damtoE.

»



MUHUCTEPCTBO HAYKH U BBICIIETO OBPA30BAHUSI POCCUICKOM
®EJIEPALIAU

®denepanbHOE rOCYIapCTBEHHOE OI0JKETHOE 00pa30BaTENbHOE YUPEKACHUE
BBICILIETO 00pa30BaHUs
KpacHosipckuii rocy1apcTBeHHbIN NeJaroruuyecKuii yHMBepCcuTeT
uMm. B.II. AcradpbeBa»
HNuctutyT Marematuku, GU3NKU U THHOPMATUKU
Kadenpa maremMaTuku 1 METOJUKHA 00YUEHUSI 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 ——

®OHJI OLIEHOYHBIX CPEJICTB

IUJTS IPOBEICHUST TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOU aTTECTAINU
00ydJaromuXxcs Mo JUCIHUIUIMHE

«OCHOBBI MATEMATHUYECKON OBPABOTKU NUH®OPMALIM»

Hamnpasnenne noarotosku 44.03.01 Ilegarornueckoe oopa3oBaHue
Hamnpasnenrocts (mpoduiib) 006pa3oBaTeIbHONM MPOTPAMMBI
«TEXHOJIOTHSI»

(xBasHpHKAIIHS (CTETICHB) «OaKaIaBp»)

(3aounas popma obyuenus)

CocraBuTtenu: VY Hesayk ILI1., mpodeccop kabemps
“ e MaTeMaTHKU ¥ METOIMKH O0yUEHHS
; MaTeMaTUKH

Kpacunosipck 2015

»



IKCIHIEPTHOE 3AK/IIOYEHHUE HA ®OH/I OHEHOYHbIX CPE/ICTB

[IpencraBieHHbI (POHJ OLUEHOYHBIX CPEACTB ISl TEKYIIEH U IPOMEXKYTOUHOM
arrecrauuu  cooTBeTcTBYyeT TpeboBanusiM @OPI'OC BO wu npodeccroHasbHbIM
craugapram  Ilemaroruueckoe oOpaszoBaHue (mpodeccuoHaabHas OESITEIHHOCTh B
chepe IOIIKOJIBHOTO, HAYaJbHOT'O OOIIEro, OCHOBHOTO OOIIEro, CpeaHEro OOIIero
oOpa3oBaHus) (BOCIUTATENb, YUYUTENh), YTBEPKIECHHBIM NprKkazoM Muntpyaa Poccuu
ot 18.10.2013 N 544n.

[Ipennaraembie (popmMBI U CpeACTBa AaTTECTAIlMM AJIEKBATHBI LIENSAM U 3ajladyaM
peanu3anuu  OCHOBHOM mpodeccHoHaIbHOM 00pa30oBaTEIbHOM NPOrpaMMbl IO
HarnpaBieHuro noArotoBku 44.03.01 Tlemarormyeckoe oOpa3zoBaHKe, HANPABICHHOCTH
(nmpoduns) Maremaruka.

OneHouHblEe CpeACTBA U KPUTEPUM OILICHUBAHUS MPEJCTaBICHBl B TOJTHOM
o0beMe. DOpPMBI OLIEHOYHBIX CPEICTB, BKIIOYEHHBIX B IMPEACTABICHHBIN (HOHI,
OTBEUAIOT OCHOBHBIM mpuHIUNAM ¢opmupoBanuss DOC, ycTaHOBIEHHBIX B
[Tonoxenun o GpopMupoBaHuu (HOHAA OLIEHOYHBIX CPEACTB JI TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH, IIPOMEKYTOUYHON U UTOTOBOM (rOCYIapCTBEHHOW UTOTOBOI) aTTeCTalluu
oOydJaromuxcs 1O 00pa3oBaTeIbHBIM MpPOrpaMMaM BBICIIETO O0Opa3oBaHUA —
nporpamMmam OakajiaBpuara, MporpaMMaM CIelUaInuTeTa, MporpaMMaM MarucTpaTyphl,
nporpaMMaM TOATOTOBKH HAy4HO-NIEAArOrM4eCKUX KaJpoB B AaclHUpPaHType — B
(denepanbHOM rocyaapCcTBEHHOM OIOJKETHOM 00pa30BaTEIbHOM YUPEXKIEHUU BBICILIETO
oOpazoBanus «KpacHOsSIpCKul TOCYJapCTBEHHBIM TETarOTMYECKU YHUBEPCUTET WM.
B.II. AcradneBay» yTBepkaeHHOTO MpuKa3zoM pextopa Ne 297 (1) ot 28.04.2018.

Pa3zpaboTannblii ¥ IPEACTABICHHBIN JJIS1 SKCIIEPTU3HI (DOH OIICHOYHBIX CPEACTB

PCKOMCHAYCTCA K HUCIIOJIBb30BAHHIO B ITPOLCCCE IMOATOTOBKU I10 YKaBaHHOﬁ ImporpamMmme.

15.05.2018 [llepuneBa B.A.

»



1. Ha3znauenue ¢oH/a OLIEHOYHBIX CPEICTB.

1.1. Heasto cozmanuss POC gucuuminHbl «OCHOBBI MaTeMaTH4YeCKOW 00paboTKu
uHpopMalmy» SBISETCS YCTAHOBJIEHUE COOTBETCTBUS Y4E€OHBIX JOCTHXKEHUMU
3aIJIAaHMPOBAHHBIM  pe3yJbTaTaM  o0y4yeHus U TpeOOBaHUSAM  OCHOBHOM
npodeccuoHanbHOl ~ 00pa3oBaTeNbHOM  MporpamMmbl, — paboudeid  MpoOrpaMmbl
JUCIUTUIAHBI.

1.2. ®OC no aucuuminHe «OCHOBbI MaTeMaTU4YecKOW 00pabOTKM HHOpMALIUU»
3a1a4U;

- OLICHKa YPOBHSI C(POPMUPOBAHHOCTH KOMIIETEHIIMM, XapaKTEePU3YIOLUIUX CIIOCOOHOCTD
BBIMIYCKHUKAa K BBIIOJIHEHUIO BHJIOB NPO(ECCUOHATBHOW  JIEATENbHOCTH IO
KBaJM(UKaMK OaKagaBp, OCBOEHHBIX B MPOIECCE U3YUCHUSI TAHHOW AU CUUTIITUHBIL.

1.3. ®OC pa3pabdoTaH Ha OCHOBAHMH HOPMATHBHBIX JOKYMEHTOB !

- (enmepanpbHOr0 TrOCYJapCTBEHHOrO  OOpa30oBaTENIBLHOTO  CTAaHJIApPTa  BBICIIETO
obOpa3zoBanus 1o HampapieHuo moaArotoBku 44.03.01 Ilemarormyeckoe oOpazoBaHUE
(ypoBeHb OakamaBp);

- OCHOBHOM NMpodecCuoHaIbHON 00pa30BaTEIHLHON MPOTrpaMMBbl BBICILIETO 00Pa30BaHUS;
- Tlonoxxenus o ¢popMupoBaHur (POHIA OIEHOUYHBIX CPEJCTB JUJISI TEKYIIETO KOHTPOJIS
yCIIEBAEMOCTH, TPOMEKYTOYHOW M HMTOTOBOM aTTeCTalldd OOYyYalol[UXCs IO
o0pa3zoBaTeIbHBIM IIpOrpaMMaM BBICIIIETO 00pa30BaHMS — IporpaMMamM OakajiaBpuara,
porpaMMam CIELHAIUTETa, MPOrpaMMaM MarucTparyphl, MporpaMmaM MOATOTOBKH
HAyYHO-TIEIATOTHUECKUX KaJpOB B CTYIAEHTYype B (eaepalibHOM TOCyAapCTBEHHOM
OIOHKETHOM YUYpEeXKICHUHU BhICIIET0 oOpa3zoBaHus «KpacHOSpCKUN rocyaapCTBEHHBIH
negarorudeckuii yuusepcuret uM. B.I1. ActadbeBa u ero ¢punmanax.

2. IlepeyeHp KOMIIETEHIMI ¢ YKa3aHUeM 3TanoB UX (popMuUpOBaHUA B Ipouecce
U3y4eHHsl TMCUUIUINHBI «OCHOBBI MaTeMaTHIECKOW 00paboTke nHpoOpMaIum»

2.1. Ilepevyennb KoMMeTeHIHIi, HOPMHUPYEMBIX B MIPOIIECCE U3YyUCHUS TUCITUTIITNHBI:

- CIIOCOOHOCTh TMPUMEHSITh COBPEMEHHBIE METOJUKM M TEXHOJOTUHM OpraHu3aliu
o0pa3oBaTeNbHON  NESITENBHOCTH,  JMArHOCTUKM M OLICGHMBAaHUS  KadyecTBa
00pa30BaTeILHOIO MPOIIecca MO Pa3IMYHbIM 00pa3oBarebHbIM Hporpammam (I11K-1);

»



- TOTOBHOCTHIO K pa3pabOTKEe M pealu3allid METOJUK, TEXHOJOTUH U MPUEMOB

oOydeHHus, K aHaau3y pe3yJbTaTOB MPOIECcCa WX HCIOJIb30BaHUS B OpraHU3aIMIX,

OCYILECTBISAIONINX 00pa3oBaTeNbHyI0 AesteabHocThb ([TK-4).

1.2. Drtanbl GpopMUPOBAHMS U OLICHUBAHUS KOMIIeTeHIIUI
OneHouHoe
KoMIeTeHws JucuuninuHel, NPAKTHKH, y4aCTBYIOUIHE B Tun cpeacrso/KUM
(hopMUpPOBaHUU JAHHOW KOMITETECHIIHH KOHTPOJIA Hom | ®opma
cp
(TIK-1) WNudopmanrionnas KyasTypa Texymmui 1 3anauu
CIIOCOOHOCTh oOpa3oBaTesibHOI oprannzauuu; Hayuno- KOHTPOJIb u
MPUMEHSITh HCCIIEI0BATENIbCKUM CEMUHAD; ycrieBaemocT | 2 npumep
COBPEMEHHBIE [IpoexTupoBaHre U MOHUTOPUHT " BI
METOJUKH U 00pa3oBaTeNIbHBIX PE3YyIbTATOB; [Tpomexyrou | 5 OK3aMeH
TEXHOJIOTUU [IpoexTupoBaHre 06pa3oBaTENbHBIX Has
OpraHu3anuu MIPOrpaMM [0 OCHOBaM MaTeMaTUYECKOM aTTecTauus
oOpa3oBaTesibHON | 0OpaboTke uHpopmaruu; [IlpoextupoBanue
NesITENbHOCTH, MIPOrpaMM HCCIIEI0BATENILCKOMN 1€ATEIbHOCTH
TMAarHOCTHKY H yuamuxcsi; Metonuka o0ydeHus: OCHOBaM
OLICHUBAHHUS MaTeMaTH4ecKoi 00paboTKU MHPOpMAIHN Ha
Ka4yecTBa npo(uiIbHOM ypoBHE; MeToauka
o0pazoBaTebHOTO | (OPMHUPOBAHMS MPOEKTHON JIEATEITHHOCTH
nporiecca 1o yuamuxcs; Meroanka oOydeHHs OCHOBaM
pa3IUYHBIM MaTeMaTH4ecKoi 00padboTku nHPOpMaIuu B
00pasoBaTeNbHBIM | TIPO(ecCHOHANBLHOM 1IKOJIe; MeToauKa
IporpaMmam UCIOJIb30BaHUS IIU(PPOBBIX 00PA30BATEIBHBIX
pecypcoB B 00y4€HUN MaTeMaTHYECKOH
CTaTUCTUKH; VIHHOBAallMOHHBIE IPOLIECCH] B
oOpaszoBanuu; [IpakTuka 1o noyry4eHuro
po¢eCCHOHATILHBIX YMEHUI U OIbITA
1po¢ecCHOHATIBHOM JIeSITEIbHOCTH
(TIK-4) HNudopmanrionHas KyiabTypa Texymuit 3 3amauu,
TOTOBHOCTBIO K | oOpa3oBarenbHOM oprannzanuu; Hayuno- KOHTPOJIb JIOK-Ba
pas3paboTke U | MCCIe0BaTeNbCKUI CeMHUHAp; ycneBaemoct | 4 TeopeM,
peanu3anum [IpoexTupoBaHre U MOHUTOPUHT u npuMep
METO UK, 00pa3oBaTeNIbHBIX PE3yabTaTOB; JlenoBoii [Tpomexyrou | 5 Bl
TEXHOJIOTUI U | UHOCTPaHHBINU A3bIK; Meroauka Has
IIPUEMOB (hopMUpPOBaHMS UCCIIEI0BATEIIBCKOM aTTecTanus
oOyueHus, K | JeITeIbHOCTH yyamuxcs; Pa3Butue
aHaJIN3y OOIIEKyIbTYPHBIX KOMIETEHIMH yJalluxcs B
pe3yJIbTaTOB IIPOLIECCE IPUMEHEHUS METOIOB
npoiiecca uX | MaTemMaTudeckoi cratuctuky; Ilenaroruka
UCIOJb30BAHUS B | AJMIEKTPOHHOTO U TUCTAHIIMOHHOTO 00y4YeHHUs
OpraHu3aIusx, MaTeMaTH4eCKOM CTaTUCTUKY; YIIpaBlieHUE
OCYIIECTBISIOMNX | y4eOHOH e TeTbHOCTHIO Ha OCHOBE
o0Opa3oBaTesbHyl0 | HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX
JESITEILHOCTD TEXHOJIOTUIl; MeTo1Ka KOMIbIOTEpHON
JIMAarHOCTUKH Pe3yJIbTaToOB O0y4YEHUs;
[IpakTrKa Mo MOJy4EHUIO
po(ecCHOHABHBIX YMEHUH U OTIBITA
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npodecCHOHABHOM IS TEIIBHOCTH;
[IpenuruiomMHast mpakTuka

3.®oH OLICHOYHBIX CPEACTB sl IPOMEKYTOUYHOM ATTECTALMH

3.1 ®oHABI OLIECHOYHBIX CPEJICTB BKIIOYAIOT: 3a4ET

3.2. OueHOYHBIE CpEACTBA,

BKJIFOYAIOT:

00paboTKH MHPOPMALIUU, TPUMEPHI U YIIPAXKHEHUS

3.2.1. OuieHO4YHOE CPEACTBO 3a4YET

3aJa4d MO OCHOBaAaM MaTeMaTHUYE€CKOU

[IpoaBUHYTHIN YPOBEHB

ba30BbIl1 ypOBEHB

IToporoselii ypoBeHb

c(hopMUPOBAaHHOCTH c(hopMUPOBaAaHHOCTH c(hopMUPOBAaHHOCTH
dopmupyemble KOMIETEHIMHI KOMIIETEHIII KOMIIETEHIIMI
KOMIETEHIMH (87-100 Garon) (73-86 Gannos) (60-72 Gazra)*
Y/IOBJIETBOPUTEIHHO/3aUT
OTJINYHO/3aYTEHO XOpOI10/3a4TEHO CHO

IK-1 Ha nponsunyrom ypoBue | Ha  6a3zoBom  ypoBHe | Ha moporoBom ypoBHE
CHOCOOEH MPUMEHSITh crocoOeH MPUMEHSTH | CrIocoOeH IIPUMEHSATH
COBPEMEHHBIE METOJIUKH | COBPEMEHHBIE METOJIMKU | COBPEMEHHbBIE METOIUKHU
U TEXHOJIOTUH U TEXHOJIOTHH | U TEXHOJIOTHH
OpraHu3anuu OpraHu3anuu OpraHu3aluu
00pasoBaTebHON 00pazoBaTeIbHON 00pa3zoBaTebHON
NeSITEeNbHOCTH, NeSITeNIbHOCTH, JeSITeNIbHOCTH,
JTMArHOCTHKHU U JTMarHOCTHKHU U | IUarHOCTUKH u
OIICHUBAHMSI KauecTBa OIICHUBaHUS KauecTBa | OLICHUBAHUS KauecTBa
00pa30BaTeILHOTO 00pa30BaTEIBHOTO 00pa3o0BaTEIbHOTO
Ipoliecca 1Mo pa3iuyHbIM | IpoIecca MO PAa3IMYHBIM | [IPOLlecca MO Pa3TUUYHBIM
o0pa3oBaTeNbHBIM 00pa3oBaTeIbHBIM 00pa3oBaTEIbHBIM
IporpaMMam IporpaMMam porpaMMam

I1K-4 Ha npoasunyrom ypoBae | Ha 6a3oBom ypoBHe rotoB | Ha moporoBom ypoBHe
rOTOB K pa3paboTKe U K pa3paboTke U | TOTOB K pa3paboTke Hu
peau3aii METO/IUK, peanuzanuu METOJIUK, | peanu3alnu METOJIUK,

TEXHOJIOTHH U PUEMOB
00yueHus1, K aHAIU3Y
PEe3yabTATOB IMpoLiecca UX
UCIIOJIb30BaHUs B
OpraHu3alusiX,
OCYIIECTBIISOIINX
00pa3oBaTeNIbHYIO
JeSTeLHOCTh

TEXHOJIOTMH W IPUEMOB
oOyueHusi, K aHAIU3Y
pe3yJbTaToB Ipolecca ux
UCIIOJIb30BAHUSI B
OpraHu3alusiX,
OCYIIECTBIISIOIINX
00pa3oBaTeNIbHYIO
JIeSATeTLHOCTD

TEXHOJIOTMH U TPUEMOB
oOyueHusi, K aHAIU3y
pe3yJbTaToB IMpolecca UX
UCIIOJIb30BaHUS B
OpraHu3alusX,
OCYIIECTBIISIOLINX
00pa3oBaTesIbHYIO
JIeATEILHOCTD

4. ®oHJ OLIEHOYHBIX CpeaAcCTB IJid TCKYHIECIro KOHTPOJIA YCIIEBACMOCTH

4.1. ®oHABI OLICHOYHBIX CPEJICTB, BKIFOYAIOT:

4.2. Kputepuu olieHUBaHUsI (CM. B TEXHOJIOTMYECKON KapTe pelTuHra B padboueit

nporpaMme AUCHUIUIMHBI « OCHOBBI MaTEMAaTUYECKOW 00pabO0TKK HHPOPMAITUNY).
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4.2.1. Kputepum olleHMBaHHs 10 OLIEHOYHOMY cpelcTBY 1 — TemMe nporpaMMsbl

Kpurepuu oueHnBanus

KosnyecTBo 0a/1,10B (BKJIaJ B PEMTHHI)

CopepskarenbHasi COCTaBIISIONIAs 5
Odopmienue paboThbl 5
O1eHka qoKiIaaa no JMarHoCTUYCCKOM 5
KapTe

MakcuMaJIbHBIH 0211 15

4.2.2. Kputepum olleHMBaHHS 10 OLIEHOYHOMY CpeJcTBY 2 — TEME NPOTrPaMMBbI

Kpurtepuu oueHnBanus

KosnyecTBo 0a/1J10B (BKJIA/ B PEHTHHT)

CopnepxarenbHasi COCTABISAIONIAs 10
Odopmienue paboThbl 5
OueHka Mmo IMarHoCTUYECKOM KapTe 5
MakcumMaJbHbIi 6211 20

4.2.3. Kputepum olleHMBaHUS M0 OLIEHOYHOMY CPeJCTBY 3 — TEME MPOTPaMMBbI

Kpurepuu oueHuBaHus

KonnyecTBo 0a/1510B (BKJIAJ B PEHTHHT)

ConepxarenbHasi COCTaBIAIOMIAS 5
Odopmienue paboThl 5
OneHka Mo IMarHoCTUYECKOM KapTe 5
MaxkcuMaJbHBIH 0211 15

4.2.4. Kputepun oneHUBaHUS 10 OLEHOYHOMY cpeacTBy 4 — [IpoekT 2

KpuTtepuu oueHuBanus

KonnyecTBo 02/1510B (BKJIAJ B PETHHT)

CopnepxarenabHas COCTABISIONIAs 10
Odopmnenue paboTh 5
OneHka Mo IMarHoCTUYECKOM KapTe 5
MakcuMaJIbHBIH 0211 20

3.2.3. AHaau3 pe3yabTaTOoB OO0y4YeHHMs] M IMepeYeHb KOPPEKTUPYOIIUX

MeponpusiTuii mno y4yeOHoil aucuMiuiuHe. l3ydyeHue Kypca TpPOBOAMTCS, B

COOTBCTCTBHHU C y‘-IC6HBIM IIJTaHOM.

3.3. YueOHbIe pecypchl.

3.3.1. Kapra aqutepatypHoro odecnevyenusi sucuuiuinabl (I[Ipunoxenue 6).

3.3.2. Kapra maTepuaJbHO-TeXHUYeCKOI 0a3bl mucuumiaunbl (ITpunoxenue 7).
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banuk konmponvnvix 3a0anuii u 60nPOCO8 NO OUCYUNTIUHE
«OcHo6bl mamemamuueckoi oopadomku
UH@opmayuu»

3agaum no 6azoBomy pasaeiy |

Bapuanr 1.
6) Haitnure: [7;15]N[10;25];

7) U3 rpynmbl CTYIEHTOB Ha 3aHATHS B XYJIO0XKECTBEHHYIO IIKOJIY XOAAT 7
YeJIOBEK, a B CIIOPTUBHbBIE CEKIMU - 18, mpuueM 5 4eroBeK OJJTHOBPEMEHHO
3aHMMAIOTCSI UCKYCCTBOM M CHOPTOM. CKOJIBKO CTYJIEHTOB HE€ IOCEIIaloT
HUKAKUX 3aHATHM, €CJIM BCETO B TPyIIe 25 4enoBeK?

8) IlpoBeppTe ¢  MOMOINBIO  TAONMHMII  HCTUHHOCTH  3aKOH  KOHTPAIO3HMIIUU
(A>B)>(~B—>-A).

Bapuanr 2.

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

e B — n0oJIMHOXECTBO MHOKeCTBa A, UX nepecedeHne — . UTo MOKHO CKa3aTh
0 MHO)ecTBe B?

e CocraBbTe TabMUIly UCTUHHOCTH IS PYHKIUH (—XA-Y) vX 1
HApUCYHTE €€ JIOTUYECKYIO CXEMY.

Bapwuant 3.

a) Haiimure: (-1;1]N[-1,0);

b)

0)

3amTpuxynre
M U(B\C): B

A

CocraBbTte Tabmuiy uctuaHocTH A1t pyHkiuu (—XAY) v—Y), u
HApUCYHTE €€ JIOTUYCCKYIO CXEMY.

Bapuasnr 4.

1) Haiinure: (0; 5) ¢ [0; 5].

2)

3aITPUXYHTE MHOKECTBO

A C
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3) IlpoBepbTe C MOMOLIBHIO TAOIUI] HCTHHHOCTH 3aKOH JAUCTPHUOYTHBHOCTU KOHBIOHKIIUH:
AN(BVC)>(AAB)V(AAC)

Bapuanr 5.
1) Haitgute: [5; + o) ¢ [0; + o0);

2) CrerneHb IeKapTOBa MPOU3BEICHUS MHOXKECTB BCeX pblO B THXOM OKeaHe,
BCEX HATYpaJbHBIX YUCEN U BCEX 3Be3] B [ amakTuke paBHa...

3) Cocrasbre Tabmuiy neruarocTd st pyrkmmn (X v 1Y) vX, u
HapHUCYITe €€ JOTHYECKYIO CXEMY.

3adayu no 6azoeomy pasdesny 2.
Tema II1.1: CBoiicTBa BeposiTHOCTEH CITy4ailHbIX COOBITUI

1) B ypHe comepxutcs 5 4epHbIX U 4 Oenbix miapa. Haynmauy m3BiedeH oauH
map. HailTu BeposSTHOCTH TOTO, YTO Iap, U3BJICYECHHBIM U3 YPHBI, OKaKETCA
YEepPHBIM.

2) B ypHe conmepxkutcst 8 uepHbIX U 4 Oenbix mapa. Haymauy u3BiieueH OJMH
map. HailTu BEpOSITHOCTH TOTO, UTO LIAp, U3BJICYEHHBIA U3 YPHBI, OKAKETCS
OeIBIM.

3) B ypue comepxkurcsa 9 yepnbix u 4 Genbix mapa. Haymauy u3BieueHsl 1Ba
mapa. HailTu BepoATHOCTB TOTO, UTO OHU 002 OKKYTCS YEPHBIMH.

4) B ypHe comepxuTcs 7 4epHBIX M 3 Oeibix Imapa. Haymady u3BiiedeHbl [Ba
mapa. HailTu BepoSATHOCTH TOTO, UTO OHH 00a OKaKYTCS OCITBIMH.

5 B ypue coumepxkutcs 5 uepHbIX u 4 Oenbix mapa. Haynmauy u3BjiedeHbl JBa
mapa. HaiiTu BeposITHOCTB TOTO, UTO OHU OKa)KyTCs pa3HOTO I[BETA.

6) B ka0l U3 IBYX YpH COIACPKUTCA 6 uepHBIX U 4 Oenbix mapa. 13 mepBoi
YpHBI Haygady H3BJCUEH OJUH LIap M IMepesiokeH BOo BTopyro. Hailtu
BEPOSITHOCTh TOTO, 4YTO IIap, HM3BJICUYEHHBIM W3 BTOPOU YpPHBI, OKaXKETCS
YEePHBIM.

7) B kax10# u3 ABYX YpH COAEPXKHUTCS 6 dyepHbIX U 7 OenbIxX mapoB. M3 mepBoi
yYpHBI Haygady H3BJCUEH OJUH IIap M IMepeliokeH BO BTopyro. Haiitu
BEPOSITHOCTh TOTO, 4YTO INAp, HM3BJICUEHHBIH W3 BTOPOW YPHBI, OKaXeTCs
OeIbIM.

8) B kaxxJ0# U3 ABYX YPH COAEPKUTCS 8 uepHBIX U 2 OesbixX mapa. M3 BTopoit
yYpHBI HayJady W3BJICYEH OJMH IIap M TMEpeliokeH B mepByro. Haiitu
BEPOSITHOCTh TOTO, 4YTO IIap, WM3BJICUEHHBIH W3 MEPBOM YpPHBI, OKAXKETCS
YEPHBIM.

9 Cryzenr 3naet 40 u3 50 BonpocoB nporpammel. HaiiTi BeposTHOCTH TOTO,

YTO CTYZEHT 3HAeT 2 BOIIPOCA, COAECPKAIIUECS B €r0 IK3aMEHALlUOHHOM
ounere.

10) /IBe xomanp! 10 20 CHOPTCMEHOB MPOU3BOAAT KEPEOLEBKY IS
MIPUCBOCHMSI HOMEPOB Y4aCTHUKAM COpEeBHOBaHMM. /[Ba OpaTa BXOJAT B
COCTaB pa3IMyYHBIX KoMaHa. HaliTi BepoaTHOCTB TOTO, 4TO OpaThs OyayT
y4acTBOBATh B COPEBHOBAHMSIX 101 OJJTHUM U TeM ke HoMepoM 18.

11) /IBe mepdopaTopUIHIIbl HAOWIH 110 OAMHAKOBOMY KOMILIEKTY rep(okapT.
BeposTHOCTB TOTO, YTO MEpBas nepoparopiiniia JOMyCTUT OIHOKY paBHa
0,1; 1 BTOpoii nephopaTopuIuiipl 3Ta BeposiTHOCTh paBHa 0,2. [pu
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cBepke nepdokapT Oblia oOHapykeHa ommuOka. Haiiti BEposSTHOCTH TOTO,
4T0 ommobIace BTopas nepdoparopmuia.

12) Tpu cTpeiika MpoU3BENM 31 N0 Ueau. BeposSTHOCTh MOpakeHus Leln
MIEPBBIM CTPEJIKOM paBHa P1; Ui BTOPOTO U TPETHETO CTPEIKOB 3TU
BEPOSATHOCTH COOTBETCTBEHHO paBHbI P2 1 P3. Hailtu BEpOATHOCTB TOTO, YTO:
a) TOJIBKO OJIMH U3 CTPEJIKOB NOPA3UT LieJb; 0) TOJILKO JIBA CTPEJIKA MOPa3sT
LI€JIb; B) BCE TPU CTPEJIKA MOPA3ST LI€Jb, €CIIU:
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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 P1; 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 MUIIEHB; 0) 00a CTpesika IPOMaxXHYTCS; 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) BeposTHOCTB XOTs OBl OZHOTO MOMAJAHK IPU JBYX BBICTpenax paBHa P. Haiitu
BEPOSITHOCTh YETHIPEX MOTAAHUH MIPHU IIATH BBICTPEIaX, €CIIHU:
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’poBOK3aja OTIPABHIKCH 2 aBTOOyca-dKcIpecca K TparnaM CaMOJICTOB.
BeposTHOCTE CBOEBPEMEHHOTO MPUOBITHS KaX10T0 aBTo0yca B a3pornopT paBHa P.
Haiitu BeposiTHOCTB TOTO, 4TO: a) 06a aBTOOYCa NMpUOYAYT BOBpeMsi 6)o6a 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 H3MEPEHUN
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Haiitu mamemamuueckoe oxcuoanue, oucnepcuio, cpeoHekeaopamuyeckoe OmKioHeHue
JUCKPETHOM CllydyailHOM BeM4MHBI X 110 JaHHOMY 3aKOHY €€ paclpeieeHus], 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.

»




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.

»



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:

»



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 MIPOUCXOJUT B PE3YJIbTATE TAHHOTO UCIIBITAaHUS:

CoO0pITHE, COCTOSIIIEE B TOM, YTO JAHHOE COOBITHE A HE HACTYITHIIO:

3) mocToBEepHOE COOBITHE

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

2) IPOTUBOIIOJIOKHOE COOBITHE

5. CobbITHE, KOTOPOE MOXKET OO MPOU30UTH, TUOO HE TPOU3ONTH B pe3ysbTaTe IaHHOTO
WCIBITaHUS.

6. Jlononuute Beipakerne. CoObiTus Al, A2, ..., An Ha3bIBaIOTCS PAaBHOBO3MOKHBIMHU:
e  4) HCCOBMCCTHBIC COOBITHSI.

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

e 4) cimyuaiiHoe coOBITHE.

»



2) €CJIM HCT OCHOBAHUA CHUTATh, YTO MOABJICHHUEC OJHOI'O U3 HUX B PE3YJILTATEC
HCIIBITAHUS SIBJISIETCS OoJIee BO3MOXHBIM, YEM OCTaAJIbHBIX.

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 ciiyd4ailHOW BETUYUHBI X, VISl KOTOPOU pacnpeieeHne TPUBEICHHON
CITy4JaitHO# BeTU4HHBI ecTh F(X) — 370...

3. IlonsaTHe cpeaHero 3HauYeHus Ciy4aliHOM BEJIMYMHBI B TEOPUU BEPOSITHOCTEH.
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. O6mmuMii MPUHIIKIL, B CHIIY KOTOPOTO COBMECTHOE JIEHCTBUE CITy4ailHBIX (PaKTOPOB MPUBOIUT,
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

»



°
[ 1) W AP Sy

4. OT60p, MPU KOTOPOM T€HEpaTbHASE COBOKYITHOCTh «MEXaHUYECKM» JETUTCS HECKOJIBKO TPYIIIL,
CKOJIBKO OOBEKTOB JIOJDKHO BOMTH B BEIOOPKY, U3 Ka)KI0W IPYIIIBI OTOMPAETCS OJIMH OOBEKT.
(]

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

L]
A o e e s 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 MCKAY MaKCUMAJIbHBIM U MUHHUMAJIbHBIM 3HAUYCHUEM BBI60pKI/I:

e 3) mpocToii ciydaiiHbIi 0TOOP

7. 3HaueHne BO MHOXKECTBE HAOIO/IEHNI, KOTOPOE BCTPEYACTCs] HAMOOJIee 9acTo:

e 2) MEXaHUYECKHUU OTOOP

R TlAawvanamant AranamTaLILT nama:*

e 1) Tunnyeckut oroOOP
9. BoibupaeTcs CTONbKO KBAaHTHIIEH, CKOJIBKO TpeOyeTCsl OLIEHUTh MapaMeTPOB; HEU3BECTHBIE

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

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

»



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 BCJIIMYMHBI.

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
47 47 1
5.7 114 4] 3249
42 126 9
22 88 16 484
2.7 13.5 25 7.29
195 51 55| 8435

Tl el

-

22 oedoaawn
]
il

[12 51

13| -0.8232
[14 15
[ 15 “1
[ 16
17
[18
[19
[20
(21
|22 y =-0.75% + 6.15 - NUHENHBIA TPeHA

23 14
(24 y=0.4167x - 3.8571%° + 9.7262x - 1.6
125 - KyBHYeCKMIi TpeHg
(26 0 ! ‘ i ‘ ‘

27 0 1 2 3 4 5 [}
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CamocrosiTesibHasi IPaKTHYeCKasi padora

Ne
BapUaHT
a

3agaHue
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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 [lpuBenure 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
MIPOrpaMM U T. [.), BBIIOJIHSIONIEH HaxoXAeHne Npon3BogHOU. [IpuBenure B kauecTse
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 ['71e McnoJib3yeTcs ATa onepanus B Balllell CIeNUaTbHOCTH ?

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 DTOW ONEPaLlUN. 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.), BBITIOJHSIOIICH HaxoxAeHne mporu3BogHou. [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 37€KTpOHHOM 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-KaJbKyJIsTOp 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 KOMITBIOTEPHON 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 MpUMEPa BEKTOPHOI'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 TOMOIIIbIO KOTOPO MOKHO HalTH o0I1iee 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 NTepecTaHoBOK. [IprBenuTe 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 MCONB3YIOTCS MEPECTAHOBKY B BaIllCi CHIEHUATBHOCTH?

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€ BO3MOMXKHO
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?
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16) | a) IIpuBemurTe mpuMep KOMITBIOTEPHON MPOrpaMMbl (CaiiTa, makeTa MPUKIaJHbIX
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) CxkpuHIIOTHI IpUMEpa pacyeTa KOJMYeCcTBa pa3menieHuit 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 Tabnuubl. [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 BEpPOATHOCTEN 3a/1aHO TaOIUIICH:

Y 1 2 5)

P 03 05 02
2) T'ne ucnonp3yeTcs MaT OXKHIAHWE U TUCIIEPCHS B Balllel CHENUAIbHOCTH?
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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 OMPEACICHUS 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) TIpuBemuTe MPUMEPBI TUCKPETHBIX U HEMTPEPBIBHBIX CITYYaiHBIX BETHYHH.

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

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

13) TToapoOHO OMHUIIKUTE PACUET BEPOSATHOCTEH B 00IIEM HOPMAILHOM 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 BEPOATHOCTEH 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 OJTHOCTHIO?

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 CITyYaliHON BETMUMUHBI?

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 Ko3ppuLHeHTa KOppesuu?

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



KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA JUCHUIIJIMHBI
(6Kn10uan MyrbmuUMeOua u 3J1eKmpoHHbvle Pecypcol)
OCHOBBI MATEMATHUYECKOW OBPABOTKH UH®OPMAIIUHA
Hanpasaenne noaroroskm: 44.03.01 IHeoazozuueckoe oopazosanue.
IIpodunu/nazsanue nporpammsl: TexHoJiorus

KBanudukanus: éaxanrasp (3aounoe)

HaunmenoBanue

Hanmuaue
(K0JI.DK3.)

[ToTpebHoCTH

IIpumeyanue

O0s13aTesibHasI IUTEpPaTypa

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

q3(1),

75

Pomanosa H.1O. llenenesny H.B.
CraTucTtrueckre MeTo1bl 00paboTKH
nHpopmanuu. YueOHO-METOINYeCKOe
nocobue. — Kpacnosipck: PUO KT'TIY,
2015. - 109 c.

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

75

Pomanosa H.1O. Kaprames A.B.
Maremaruka u nuaopmaruka. Y4eOHo-
MeTtoudeckoe nocooue. — Kpacnosipck: PUO
KTTIY, 2012. - 176 c.

q3(1)

75

Marematuka, yactsp III. DneMenTs TEOpUH
BEPOSITHOCTEN U MATEMATUYECKOM
cratuctuku. Kpacnosipck: PO

KTTIVY, 2006, 78 c., ITymkapesa T.I1,
Pomanoga H.1O., lllenenesuu H.B.

q3(1),
OBHM®HU(8)

75

MamBeeBa, A. M. OcHoBbl

MaTeMaTH4ecKoi 00paboTku nHpOpMAIUN
:yueOHOe mocobue / A. M. Matseesa, T. H.
I'myxoBa, JI. A. AGpykoB. — Yebokca-

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

HNutepner

OcHOBBI MaTeMaTHYECKOH 00pabOTKH

nHpopManuu|[ INeKTPOHHBIN pecypce] : yueOHoe
nocobue / A. A. bonnaps, C. C. Kopobxos ; Ypai.
roc. mei. yH-T. — DIeKTpoH. AaH. — ExatepunOypr :
[6.1.], 2018. — 1 anextpoHn. ont. auck (CD-ROM
http://elar.uspu.ru/bitstream/uspu/9003/1/uch00245.pdf

HNuTepuer
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KapTa MaTepHaJIbHO-TeXHH‘IeCKOﬁ 6331)1 JUCIHIUIIINHBI
OCHOBBLI MATEMATHYECKOH 00padOTKN MH(pOPMAITHH

s o0yvarommxcs o0pa3oBaTe/1bHON MPOrpaMMBbI

Hanpasaenne noarorosku: 44.03.01 Ilexaroruueckoe odopazoBanne
Hanpasisennocts (mpoguis) o0pa3oBareibHOM nporpamMmbl: TexHosnorust

Kpaimndukanus (cTenesb): 6akanasp

3ao04yHas popma 00yueHUs

Ayauropus

’ OobopynoBanue

JUISI IPOBEAEHNS 3aHATHH JIeKIMOHHOI0 TUINA, 3aHATHH CEMUHAPCKOI0 THIIA,
KYPCOBOI'0 POEKTHUPOBAHUSA (BBINOJHEHHSI KYPCOBbIX PadoT), rPyNNOBbIX U
HHAUBUAYAJBHBIX KOHCYJIbTANUI, TEKYIIEr0 KOHTPOJIS YCIIeBA€MOCTH H

l'lpOMe)KyTO‘lHOﬁ arrecranmun

r. KpacHospck,
yi. IlepencoHna, 7,
ayn. 1-10

[Tpoekrop-1mT., yueOHas 1ocKa-21IT., KOMIBIOTED - 11T
Linux Mint — (CBoGonas nmnensust GPL)

r. KpacHospck,
yn. Ilepencona, 7,
aya. 1-11a

MapxkepHas gocka- 1 1IT., KOMIIBIOTEP-7IIT., TOCKA
yueOHasi- 1 mT.
Linux Mint — (CBobouas smnensust GPL)

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

Komnrerotep ¢ BBIXOJ0OM B MHTEPHET — 91IT., MPOEKTOP —
lmIT., HATJIAIHBIE TOCOOUS (CTEH IB), MApKEepHAs TI0CKa
— 1T, ¢ yCTpOHWCTBOM ISl UHTEPAKTUBHOM JTIOCKH,
JIocKa MapkepHasi — lmt

AnbsT O6pazosanue § (yureH3zust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017

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

VYuyebnas nocka-1mT., mpoekTop- 11T., KOMIBIOTEP-
lurT., MmapkepHas 1ocka- [ IT., IeMOHCTPAIIMOHHBIN
cro-lmT

Linux Mint — (CBo6oanas nunensust GPL)

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

MapkepHasi 1ocKa-211IT., UHTE€pAKTUBHAs OCKa- 1 1IT.,
npoekTop-1mrt., HoyTOyK-10mT., TeneBu3op- lmr.,
KOMIIbIOTEP- 21IT., MOY-111T.

Linux Mint — (CBo6oanas nunensust GPL)

r. Kpachosipck,
yi. IlepencoHna, 7,
ayn. 3-02

Komnbrorep- 1mit., uHTepakTUBHAA J10CKa - 1 mT.,
cucrema BuaeokoHnpepencsazu Policom — 1 mrt. (6e3
ceTH), yuebHas qocka- 1T

Linux Mint — (CBo6oanas nuiensust GPL)

r. Kpachosipck,
yi. IlepencoHna, 7,
ayn. 3-11

VYuyebnas mocka-1mT., 3kpan- 1mrT., npoekTop-11r.,
KOMIIBIOTEP- 1 1IIT.
Linux Mint — (CBo6oanas nuiensust GPL)

r. KpacHospck,
yi. IlepencoHna, 7,
ayn. 3-12

KomnbroTep ¢ BbIxo/1oM B UHTepHET-10mT, yyeOHas
Jocka-1 mr.
Linux Mint — (Co6oauas numensus GPL)

r. KpacHospck,
yi. IlepencoHna, 7,
ayn. 3-13, 3-14

Komnerorep-15mrt., npunTep-11T., MapkepHas 10ocKa-
lwT., mpoekTop-11T., ”HTepakTUBHAs JOCKa- 1 IIT.
Linux Mint — (Cobonas nuensust GPL)

r. KpacHospck,
yi. IlepencoHna, 7,
ayn. 3-15

[Ipoexrop-1mrt., KOMOBIOTEP-121IT., MapKEpHas JOCKa-
luIT., ”HTEpaKTUBHAS TOCKA- 1 IT.

Microsoft® Windows® 8.1 Professional (OEM
yunensus, KoHTpakT Ne 20A/2015 ot 05.10.2015);
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Kaspersky Endpoint Security — JIui ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (CoOoanas ymrensus GPL);

Adobe Acrobat Reader — (CBoOoaHast nuLieH3Hs);
Google Chrome — (CBoGotHast nHIIeH3Hs);
Mozilla Firefox — (CBoOoiHas nuiieH3us);
LibreOffice — (CBoGoanast nuuensust GPL);
XnView — (CBoGoaHas THIICH3MS);

Java — (CoOoiHas uLeH3us);

VLC — (CBobonHas IuIieH3us);

XKusas maremaruka 5.0 (Konrpakt HKC-/1b-294/15 ot
21.09.2015, nuuenzus Ne 201515111);

GeoGebra (CBoOo1HO pacmpocTpaHsemMasi B
HEKOMMeEpUYEeCKUX (yueOHbIX) LENsIX JUIIEH3US)

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

VuebHas mocka-1mr., OndimmoTeka

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

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

r. KpacHospck,
yn. Ilepencona, 7,
ayn. 4-11

VYyebnast mocka- 1.

JUISL CAMOCTOSITE/IbHOM PadoThl

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn.1-01
Ortpacneas
OoubamoTeKa

Konup-1lmt

r. KpacHosipck,
yi. IlepencoHna, 7,
ayn. 1-02
UuTanbHbli 3ai1

Kommnsrorep-10mrt., mpuaTep-lmt
AnbT O6pazosanue 8 (yureH3zust Ne AAO.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017
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