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Pabouasa nmporpamma naucuuiimHbl « OCHOBBI MATEMATUYECKOW 00paOOTKH MH(POPMALIII
COCTaBJICHA: JTOKTOPOM Nenarorudyeckux Hayk, npodeccopom ILIL Ibsuyk

Pabouyas nporpamma IUCHMIUIMHBI OOCYK/IE€HA HA 3acelaHuu Kadeapbl MaTeMaTUKU U
METOJUKH O0y4YCHHUSI MaTeMaTUKE

«08» mas 2019, npotoxosa Ne 7

3aBenyronui kadeapoi 2y JI.B. lllkepuna
4 % p

On00peHo Hay4HO-METOJUIECKHM COBETOM
UHCTUTYT
NUMOU KT'TIY um. B.IIL. Acradsena MATEMATIRH

OUBNKKA U
UHOOPMATUKA

"16" mas 2019, nmporokosa Ne 8

[Tpencenarens

bopTtHOBCKUH

PaGouas nporpamma maucuurinabl « OCHOBBI MaTeMaTUYECKOW 00pabOTKH MHGPOPMATIHI
COCTaBJICHA: TOKTOPOM Menarorudyeckux Hayk, npodeccopom ILIL bpsuyk

Paboyas mporpamMma JUCHUILIMHBI OOCYXKJIEHA Ha 3aceJaHud Kadeapbl MaTeMaTHYECKOTO

aHallM3a U METOJUKN OOYICHHUS MaTeMaTHKE B By3e
13 mas 2020r., mpotokon Ne 8

3aBeyromuii kadenpoit 4 JL.B. llIkepuna

Onobpeno HayuyHo-meroaudeckuMm coBeroM MM®OU KI'TTY um. B.I1. AcradreBa 20 mas
2020 r. ITporokon Ne 8

[Ipencenarens

BoptHoBckuii C. B. \;g”



Pabouasa nmporpamma nucuuminHbl « OCHOBBI MATEMATUYECKONW 00paOOTKH MH(POPMALIII
COCTaBJIEHA: JTOKTOPOM Nenarorudyeckux Hayk, npodeccopom ILIL psuyk

PaGouas mporpamma JUCHHMILTHHBI 00CYK/IeHA Ha 3aceaHny Kadeapsl MaTeMaTUKU U
METOIUKN 00yYeHHUsT MaTeMaTHKe
«12» mas 2021, npotokosa Ne 8

3aBenyronmi kadeapou Tl JI.B. lllkepuna
A 7@ p

Ono6peHo HayYHO-METOIMUYECKUM COBETOM .
VIM®U KI'TIY um. B.IL. Acradbesa MATENATARY,

OUINKKA U
WHOOPMATUKA

«21» mas 2021r., nporokon Ne7

s,

[Ipencenarens \% C.B. bopTHOBCKHMIT



JIucT BHeCceHUSI UBMEHEHU M

JlonoJIHeHHsI M U3MEHEHUS B pab0ouyI0 MPOrpaMmy JUCIUTIITUHBI
Ha 2020/2021 y4eOHblii roa

B nporpammy BHOCATCA CIEAYIOIINE U3MEHEHUS:

1. OGHOBIIEHBI TUTYJIBHBIE JTUCTHI paboueil mporpamMmel, (HOHIA OLEHOYHBIX CPEICTB
B CBA3M C M3MEHEHHEM BEJIOMCTBEHHOW MPUHAMIECKHOCTH — MUHUCTEPCTBY
npocselienus Poceniickon denepanni.

2. OGHoBneHa u cornacoBana ¢ Hayuynoit 6ubnuorexkoit KI'TIY um. B.I1. Acradnesa
«Kaprta nurteparypHoro oOecrieueHusi (BKJIIOYasi 3JIEKTPOHHBIE PECYPCHI)», CoAeprKaiias
OCHOBHYIO U JOMOJHUTENbHYIO JIUTEpPaTypy, COBpEeMEHHble NpodeccruoHanbHble 0a3bl
JaHHBIX 1 UHPOPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI.

3. OOnoBnena «Kapra MaTepualbHO-TEXHUYECKOM  0a3bl  JUCHUIUIMHBIY,
BKJIIOUAIOIIAs ayJUTOPUU JUJIS TPOBEACHUS 3aHITHM JIGKIIMOHHOTO THIMA, 3aHATHN
CEMUHAPCKOTO THIMA, KYpPCOBOTO MPOEKTUPOBAaHUS (BBIMOJHEHUS KYPCOBBIX pabdoT),
IPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJBTAIlMM, TEKYIIETO KOHTPOJS YCIIEBAEMOCTH H
IPOMEXYTOYHOM aTTeCTaIlluH, TOMEIEHHUS Il CAMOCTOATEIbHOM paboThl 00yYarOIIUXCS B
KITIY wum. B.IIL. AcradeeBa) W KOMIUIEKC JIMIIEH3UOHHOTO W  CBOOOJHO
pacnpocTpaHsIeMOro MporpaMMHOr0 00ecIeueHusl.

[Iporpamma mepecMoTpeHa U 0100peHa Ha 3acefaHnu Kadeapbl MATEMATHKH U METOIUKH
0o0y4YeHUs] MaTeMaTHKe
13 mas 2020r., mpoTtokos Ne 8

BHeceHHbBIC U3BMEHECHHMS YTBEPXKAAIO:
3aBeyroniuii kadenpoit

[Ikepuna Jlroqmuna BacunbpeBHa o/ Lty

Onobpero HMC UMOU
20 mast 2020 r., mpotokoi Ne8

[Ipencenarens

boptHoBckuit Cepreii ButanbeBuu \5‘



JIucT BHeCceHUS UBMEHEHU M

JlonosTHeHHsI M U3MEHEHUS B pab0UyI0 MpOorpaMMy TUCIUTUTUHEI
Ha 2021/2022 y4eOHbll roa

B nmporpammy BHOCATCA CIEAYIOIINE U3MEHEHUS:

1. OOHOBNIEHBI TUTYJbHBIE JHUCTBI paboueid mporpamMmbl U (OHAA OLEHOYHBIX
CPEICTB.

2. O6HoBneHa u coryiacoBana ¢ Hayunoit 6ubnuorexoit KI'TIY um. B.I1. ActadbeBa
«Kapra nutepaTtypHOoro ooecneueHusi (BKJIIOYasi DSJIEKTPOHHBIE PECYPCHI)»,
coJepiKallasi OCHOBHYIO M JIONOJHUTENbHYIO JIMTEPATypy, COBPEMEHHBIE
npodeccroHaibHble 0a3bl JAHHBIX U UH(OPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI.

[Iporpamma mepecMoTpeHa U 0J00peHa Ha 3aceaHnu Kadeapbl MaTeMAaTHKH U
METOJIUKH O0yUYCHHUS MAaTEeMaTHKE
12 mas 2021r., npoTokos Ne 8

BHecenHble u3MEHEHUs YTBEPXKAALO:
3aBeyronuii kadeapoit

[[Txkepuna JIronmuita BacunbeBHa o M. 2

Onobpeno HMC UMOU
21 mas 2021 r., nmpotokon Ne7

[Ipencenarens

BboprHoBckuii Ceprei ButaibeBnu \jg‘



Ipuioxenue 3
3. [MosicHuTeILHAS 3aNHCKA.
1. MecTo THCHHILIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMblI.

Pabouas nmporpamMma yaeOHOU TUCHUTUIMHEI «OCHOBBI MaTeMaTH4YeCKoil 00padoTku HHGOpMaIUU»

pa3paborana B cootBercTBHH ¢ mpoektomM @I'OC BO 3 + mo namparienuro moarotoBku: 44.03.01
[legarornueckoe oOpa3oBaHHe.
[Mpodunu/Ha3Banue nporpammel: MaTeMaTuka (ouHoe). KBanugukanus (crernens): Oakanasp. JanHas
JUCLMIUIMHA BXOJUT B 0a30Byl0 4dacTh Monyis «HaydyHble OCHOBBI yueOHO-IIpodeccHoHaNnbHON
NeSTeTbHOCTH U U3ydaercs Ha 3 Kypce B TeueHue msaroro cemectpa. b1.5.04.03
2. Tpyn10eMKOCTh TUCHUTLINHBI
Ha u3ydenue mucruminasl otBeaeHo 2 3.E.(72 yaca) B 5- M cemectpe.
B 5-M cemectpe aymuropHbIX 3aHATHH — 36 dacoB: jekiui — 18 wacoB; cemmHapoB -18 wac.
CamocrosTensHast paboTa CTyIeHTOB — 36 4acoB, 3ader.
Henu n3yyeHus TMCUHNIHHBI:
1) nmate mpejacTaBieHHE O MaTeMaTHKe Kak 00 OJHOM W3 OCHOBHBIX HHCTPYMEHTOB MO3HAHHUS
OKPYXKAOIIEro MUPa, Kak 0 HayKe, U3yJaroeil MaTeMaTHUeCKUEe MOJIENT PEATbHBIX TPOIIECCOB;
2) MPUBHUTH SICHOE MIOHMMAaHUE HEOOXOAMMOCTH MaTeMaTHUECKOM COCTaBIISIONIEH B 00IIei
MOATOTOBKE;
3) naTh MpEACTaBICHHS O POJIM U MECTE€ MAaTEMATHKHA B COBPEMEHHOM MUBUITM3AIIMN ¥ B MUPOBOM
KYIbTYpE;
4) Hay4UTh JIOTHYCCKH MBICITUTh, OTIEPUPOBATH C a0CTPAKTHBIMH 00ObEKTAMHU M
KOPPEKTHO MCIOJIb30BaTh MaTeMaTHUeCKHUEe MOHATHSI U CUMBOJIbI JI BBIPAXKEHUS KOJIMYECTBEHHBIX U
KauyeCTBEHHBIX OTHOIICHUI;
5) moayduTh HaBBIKA 0OPaOOTKH PAa3IMYHON CTATHCTHUECKON MH(OPMAIIHH;
3agauu u3yyeHHusl JMCHUIIMHBI.
OBnazneHue MaTeMaTHYECKOU KyJIbTYpOil, a TakKe CUCTEMOM 0a30BbIX 3HAHUM 10 MAaTEMaTHKE U
YMEHUS MPUMEHSATH UX K MPAKTUUYECKUM 3a7a4aM, B TOM YHCIIE C IIOMOIIbIO KOMITbIOTEpA.
TpeOoBanusi K NpeABAPUTEIbLHOM NMOATOTOBKE CTyAeHTAa. J[J1 ycrnenmHoro
OCBOCHHUS TUCIUIUIMHBI CTYAEHT J0JKEH UMETh 0a30BYIO MOATOTOBKY MO HIKOJBHBIM Kypcam
MaTeMaTUKU U UHGOOPMATUKU.
CeMmecTpbl n3yuyeHusi 1 GOpMbI HTOTOBOT0 KOHTPOJIS 3HAHMIM: 5-11 cemecTp Ha 3
Kypce, 3auer.
®opmMupyeMble KOMIEeTEeHUMH. J[MCIIUTUINHA y9acTBYeT B (popMUpOBaHUU
xomnereniuii. OK-3, ITK-2.
Buawbl 3ansaTuii. Jlekuun, cemuHapckue, 1ab0paTopHbIe 3aHIATH, CAMOCTOSITENbHAsI paboTa CTY/IEHTA.
4. Ilnanupyemble pe3yabTaThl 00y4YeHHUsI.
W3yveHune QUCIUILUTHHBI HAlIpaBjieHo Ha GopMupoBaHue cieayomux komnereHui ([lexarornyeckoe
o0OpasoBaHue).
- CMOCOOHOCTHIO UCTIOTB30BATh METOIbI MAaTEMATHYECKOH 00pabOTKH MH(POPMAITUH IS
MPOJAYKTHBHON ydeOHO# IeITeIbHOCTH B COBpeMEeHHOM HH(popMarioHHoM mpoctpancTse (OK-3);
- CMOCOOHOCTHIO UCTIOTB30BATh ECTECTBEHHO-HAYUHbBIE M MATEMATUYECKUE
3HAHWS 11 OPUEHTUPOBAHHUS B COBpeMeHHOM HH(opmarimonHoM npoctpanctee (OK-3);

TOTOBHOCTh OCYIIECTBJIATH MPO(PECCHOHATbHYI0 KOMMYHUKAIIMIO B YCTHOM W MHCHMEHHOMN
dbopmax Ha PyCCKOM M MHOCTPAHHOM SI3bIKaxX JJISl pPelIeHus 3a/1a4 Mpo(ecCHOHATBHOU eATENbHOCTH
(OIIK-1);



CII0COOHOCTBH

IPpUMCHATH

COBPCMCHHBIC MCTOJUKHU u

TCXHOJIOTHUH

Opranu3anuu

00pa3oBaTeNbHON JEeATEeIbHOCTH, JUATHOCTUKHA U OLCHUBAHUS KAauecTBa 00pa30BaTEIBHOTO MpOIiecca
10 Pa3IUYHBIM 00pazoBarenbHbIM Hporpammam (I1K-1);
CHOCOOHOCTh (POPMHUPOBATH 0OPA30BATENBHYIO CPEly M HCIOJIB30BaTh MPOECCHOHAILHBIC
3HAHUS ¥ YMEHHS B pealM3alliy 3a1a4 MHHOBAIIMOHHOM 0Opa3oBaresbHoit monuTtuku ([1K-2);
CIIOCOOHOCTh PYKOBOJIUTh UCCIIE0OBATENIBLCKOM paboToii oOy4aromuxcs (I1K-3);
TOTOBHOCTh K DPa3pabOTKe M peanu3aliil METOIUK, TEXHOJIOTUH U MPHEMOB OOydeHHs, K

aHaJIU3y pe3ylbTaToB

nmponecca HWX HCIOJIb30BAHUA B

ocyLlecTBnsALWMX obpasoBaTtenbHyto aesatensHocTb (ITK-4);

CIIOCOOHOCTh aHAJIM3UPOBATh PE3YyJIbTaThl HAYYHBIX HCCIECJOBAaHUM, MNPUMEHSTh HUX IpHU
pELIEHUH KOHKPETHBIX HaydyHO-HCCIEAOBATEIbCKUX 3a7ady B cdepe Hayku U oO0Opa3oBaHus,
CaMOCTOSITEIBHO OCYIIECTBIATh HayuHoe uccienoanue (I1K-5);

TOTOBHOCTD

HUCIIOJIb30BaTh

WHIWBUAYAJIbHBIC

CaMOCTOSITEIIBHOTO pelleHus uccaenoparenbekux 3anad ([1K-6);
TOTOBHOCTh K pa3pabOTKe M peaii3allid METOJUYECKHX MOJENeH, METOJUK, TEXHOJIOTUH U
MPUEMOB 00YUCHHUS, K aHAINU3Y PE3YIbTaTOB Tpolecca ux ucnosp3oBanus (ITK-11)

KpCaTHBHBIC

o0pazoBaTeIbHBIX OpraHu3aunsx,

crocobHOCTH JUTS

Tabnuna
[InanupyemMblie pe3ynbTaThl 00yICHUS
Kon pesynbraTta
3aja4n 0CBOECHHMS [1nanupyemble pe3yabTaThl 00ydeHUS IO N —
VCITUTUTAHBI WCIUIUTHHE (JIECKPUITTOPHI
et et (neckp p1) (komrmeTeHIIHMs)
3HaTh: 0COOEHHOCTH MPOEKTHOM
NEeATENbHOCTH yJallluXxcs 10
MaTeMaTU4eCKON CTaTUCTUKU U
0COOCHHOCTH pa3pabOTKHU MPOEKTHBIX
3amaya: popmMupoBaHue .
3ajaHuil .
CIIOCOOHOCTH K I1K-1;
. VYMers: pazpaboTaTh 3alaHUE 110
BBITIOJIHEHUIO 3aJaHUH T10 . [1K-4
< IPUMEHEHHUIO METOJIOB MaTeMAaTUYECKOH
MaTeMaTU4YeCKO U .
CTaTUCTHKH B PEIIEHUM 3a/1a4 COLIUATIBbHOM
CTaTUCTHUKH
IICUXOJIOTUHU
Bnanets 0CHOBHBIMU crioco6aMu U
preMamMu IPUMEHEHHUs] MaTeMaTUKU B
COLIMAJTIBHOM NCUXOJIOTUU
3HaTh. OCHOBHBIE 3Talbl U 3JIEMEHTbI
NEeSATeIbHOCTH yJallluXxcs 10
3agaya: popmMupoBaHUe MaTeMaTU4YeCKON CTaTUCTUKH
CIOCOOHOCTH CTYJEHTOB K | YMETh: IOJITOTOBUTH M PEATN30BaTh I1K-1;
NeATeIbHOCTH 10 JEeSITeNIbHOCTh TI0 MaTeMaTH4eCKOU I1K-4
MaTeMaTU4YeCKO U CTaTUCTHKE
CTaTUCTHKE Bnanets 0CHOBHBIMU criocO6aMu U
npreMaMH OpraHu3alyy IPOEeKTHOM
NeSITeIbHOCTH yJallluXcsl IO MaTeMaTHKe
. 3HaTh: 0COOEHHOCTH OLICHUBAHUS IIPOEKTOB
3anaua: popMupoBaHUE
no maremaruke B popmare GI'OC )
CIOCOOHOCTH CTYJEHTOB K IK-1,;
YMeTh: MPOBECTH OLICHUBAHUE IO
OILICHUBAHUIO JIEATENILHOCTH I1K-4
. matematuke B popmare PI'OC
[0 MaTeMaTHYeCKOn
Bnanets 0ocHOBHBIME crioCOOaMu
CTaTUCTHKE
NPUMEHEHHs MaTeMaTUKU




5. KoHTpoJib pe3yibTaTOB OCBOEHHUSI AMCHUILUIMHBI «OCHOBBI MaTeMaTH4eCKOi 00paGoTKu
uHopManun»

Memoovl meKkywe2o KOHmMpOsA: BHIIOJTHEHUE MPAKTUYECKUX U TEOPETUUYECKUX 3aJaHUN K KaKIOMY
3aHATHIO, MOCEIIEHHE MPAKTUYECKUX 3aHATHH, BBHICTYIUICHUE HA 3aHATHX, MPE3CHTALUS PE3yIbTaTOB
TEKyIIel paboTHI.

Memoowvl npomesrcymounozo koumpoiis. 3auet. Pedepar.

Umoeoswiti konmpoab. IK3aMEH.

O1neHOYHBIE CPENICTBA MPEICTABICHBI B pa3ene «DOH bl OIIEHOYHBIX CPEJICTBY.

6. Ilepeuenr 0o0pa3oBaTebHBIX TEXHOJIOTHI, HCMNOJb3yeMbIX NPH OCBOEHMHM TUCHHMIIMHBI
«OcHOBBI MaTEeMaTH4eCKOil 00padoTKN HH(pOpMALMU»

1. CoBpeMeHHOE TpaAUIIMOHHOE 00ydeHUe (JIEKIIMOHHO-CEMUHAPCKAsl CUCTEMA).

2. O0yueHwue ¢ UCroIp30BaHneM coBpeMeHHbIX cpencts MKT.



TexHnoornyeckasi Kapra o0y4yeHHus1 JUCHHUIJIMHE

OCHOBBI MATEMATHYECKOM OBPABOTKHA HH®OPMAIINN

st o0yuarommuxcst 00pa3oBaTeIbHONH NPOrPaMMbl

Hanpagaenue noaroroBku: 44.03.01 Ilegaroruyeckoe odpasoBanue

Mpopunn/na3Banue NnporpaMmMbl: MaTeMaTHKA
KBanndukauus (crenenn) - 6akajiaBp

(ouHO€ 00yueHue)

O06mas TpyA0eMKOCTh TUCHHUIIMHBI — 2324, e]1.

AyAUTOpHBIE  CBI Bue
ya aynu| CopepskaHue BHeay IUTOPHOM ®opMmbI
HanmenoBanue moayJiei o TOP padoThI KOHTPOJIA
(]
Pa3iesioB, TeM & A = | HBIX
=] h () 2 3a
2 =
= = o S =
() ) = = (88 HA
B E R
& = = g (3.8 Tui
= S S
= T
=
6 4 2 2 2 | IIpoBepka MUHMMaIBLHOTO HaboOpa
1. BxoaHoii moayJb [IKOJIFHBIX 3HAHUH 10 TecroBasi pabora
MaTeMaTHKe, HEOOXOAUMBIX IS
JabHENIIEro u3ydeHus Kypca
Ba3zoBbiii pazaea Nel. 18| 8 4 4 10 | IToaroTtoBka Kk CEMUHApCKUM KonTtpoapHas paboTa 1o Teopun
JluckpeTHas MaTeMaTHKa. 3aHITHSIM: MHOKECTB.
N3ydenune TeopeTnyeckoro KoutponpHas pabora no anrebpa
MaTepuaa. JIOTUKH.
Brinosnnenue camocrositenbHbiXx | [IpoBepka caMoCTOSATENbHBIX PaboT.
pabor.
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Ba3oBblii pazgen Ne2. 20| 8 4 4 12 | IloaroToBka K 1a00paTOpPHBIM KonTtponpHas padota 1 mo teme
KomOunatopuka, Teopust 3aHATUAM: M3ydenue BeposiTHOCTH 351eMEHTapHBIX COOBITHIA
BEPOSTHOCTEN U TEOPETUYECKOTO MaTepuaa. KonTpospHast paboTa 2 1o teme
MaTeMaTH4eCcKasi CTaTUCTHKA. BrImosHeHre KOHTPOJIBHBIX 3aKOHbI pacrpeaeIeHUs
pabor. BEPOSITHOCTEN
[InannpoBaHue U MOCTAaHOBKA
skcriepuMenTa. CTaTUCTUYECKHE
u3MepeHus, oopaboTka
CTaTUCTHYECKUX JTAHHBIX
(mpakTHyecKas 4acThb
71a00paTopHBIX PadoOT)
Ba3zoBblii pazgen Ne3 22 | 12 6 6 10 | [oaroToska K 1a00paTOPHBIM JlabopaTopHble pabOTHI :
O06paboTka MaTeMaTHYeCKOM 3aHsaTHSIM: M3yduenue - YropsiiounBaHne CTaTHCTUIECKUX
nH(pOpMAaIMK C TOMOIIbIO TEOPETUYECKOTO 30 (V):!
KOMIIBIOTEPHBIX TEXHOJIOTHII. MaTepuaa. - OLleHKa HEU3BECTHBIX XaPaKTEPUCTUK
pacmpeneneHus 1Mo BIOOPKeE.
- UccnenoBanue COBMECTHOTO
pacnpenenenus BepositHocter CB
- [IpoBepka runoTtessl 0 pa3inuyuu
BbIOOPOYHBIX JIaHHBIX.
- Pemienue 3agau MmareMaTHu€CKOTro
aHaIu3a 1 MaTeMaTu4ecKon
CTAaTUCTHKH B OHJIAWH-KAJIBKYIATOpax
Hrorosslii pa3ae.. 6 4 2 2 2 | CamocrosArenpHas IOArOTOBKA K 3auer
3ayery. Pemenue 3anau.
72| 36 | 18 18 36

BCEI'O

11




Coaepikanue OCHOBHBIX pPa3Je/ioB M TeM AN CUHUILIMHBI
«OcHOBBI MaTeMaTH4eCKO# 00padoTKN HH(pOpMALMH»

Basosblii pazgen Nel.

Tema Nel: MHuoxecTBa.

Conepxxanue: DJIEMEHTHI TeOpUr MHOXKeECTB. Jlnarpammel Ditniepa-Benna.
Omnepanmu ¢ MHOXecTBaMU. MOITHOCTh MHOKeCTB. CpaBHEHUE MHOKECTB.

Tema Ne2: Jloruka.

Copeprxanue: Pemenne T0rnyeckux 3a/1a4 aHATUTHIECKAM METOIOM.
[TocTpoenue noruyeckux cxeM Juis Jorudeckux GpyHkiuil. Tabauna MICTUHHHOCTH.
3aKoHBI aNreOpbl JIOTUKH.

Basosblii pazgen Ne2.

Tema Nel: KomOunaTopuka, Teopusi BEpOSITHOCTEH U MeTOAbI CTATHCTUKH.

Conepxxanue: KomOnHaTopuka: nepecTaHOBKH, pa3MEIICHUS, COUETaHUS.

Omnpenenenue, kKiaccupUKaus U COOTHOLIEHUS CIydalHbIX COOBITUM, KJIacCCHUECKasi BEPOSTHOCTh
CIIy4alfHOTO COOBITHS, KJ1accu(UKALUS U 3aKOHBI pacCIpeIesIeHNs CydailHbIX BeIUYnH. YnciaeHHbIe
XapaKTePUCTUKU PACTIPEACIICHUS CIIYYaliHbIX BEJTMYHH.

ba3zosblii pazgen Ne3.

I'mcrorpammel pacnpenenenus, JunarpamMmmsl paccestaus. KoppersiimoHHbIN aHanu3. MeToasl
CTATUCTUYECKOU 00pabOTKH TaHHBIX

Tema Nel: PaboTa B anextpounbix Tadbaumax OO0 Calc.

Tema Ne2: Pemrenue 3a1a4 MaTeMaTUYECKON CTAaTUCTUKUA B OHJIAH-KAJIBKYJIATOpAX.

METOJAUYECKHAE PEKOMEHJIAIIAM ITO OCBOEHUIO
TACIATITAHBI

MeToanueckne peKOMEHIAMH 110 OPraHU3AUMHM U3yYeHUs] TUCHUILINHBI «OCHOBBI
MaTeMaTu4eckoii 00padoTku nHpopmaunmu»

PexomMeHtyeMbie 00pa3oBaTeIbHBIC TEXHOJIOTHH.

- [locenienue neKIunii.

- [locemenne NpakTUYECKUX 3aHATUM.

- BrImosiHeHME TOMAIIHUX CaMOCTOSTENbHBIX 3aJaHuMH.

- BeImostHeHHE KOHTPOJIBHBIX U J1a00paTOPHBIX padoT.

W3ydeHne QUCHMILIMHBI Pa3/Ie]IeHO Ha HECKOJBKO Pa3JIeNoB: BXOAHON, TpU 0a30BBIX U UTOTOBBI.
PaboTs1, BXos11Me B 0a30BBIE U UTOTOBBIM pa3/eiibl, ABJSIOTCA 0053aTeIbHBIMH, U, B 3aBUCUMOCTH OT
KauyeCcTBa MX BBINOJHEHUS, OLIEHUBAIOTCS COOTBETCTBYIOIIUM KOJMYECTBOM OaIIJIOB.

Brinonnenue mabopaTopHBIX padOT MPOU3BOIUTCS COTIIACHO «METOMYECKUM

PEKOMEHAIHSIM JUTsl CTYIEHTOB». BIOOp 1a00paTOPHBIX JIIsl BRIIOJTHEHUS HA ayIUTOPHBIX 3aHITHUIX
MIPOU3BOAUTCS MIPETOAABATENIEM B 3aBUCUMOCTH OT OTBEJICHHBIX HA MPAKTUUYECKHE 3aHATHSI YacOB U
yCIIEBAEMOCTH T'PYIIIIHI.

KouTposbHbie paboThl pa3maroTcs cTyAeHTaM B nedatHoM Buje («KOHTpOJIbHBIE pabOThI»).
CrangapTHoe KoJn4ecTBO — 4 (o 3-6 3amanwuif).

HJZaHMPOGClHue u opearnuzayuu 6pemMeru, 0MBe0eHHo20 Ha usyueHue allel/ﬂ/ll’lﬂI/lel.
PCKOMCH,Z[yeTCH caada naGopaTopme pa60T HCIIOCPCACTBCHHO B ICHDb U3YYCHUA TCMBI. B cJIydyac

OTCTaBaHUA UJIM OTCYTCTBHA BO3MOKHO CaMOCTOATCIIbHOC BBITIOJIHCHUC CO cradei Ha MO CJICAYOIIUX
3aHATUAX.



KoHTpoJibHBIE PabOTHI JOKHBI OBITH CIAHBI K 3a4E€THOW HeJelne.

HpO 6JIGMHLI€ BOITPOCHI paspCIIarOTCA Ha UHAUBUAYAJIbHBIX 3aHATUAX, HA3HAYaCMbIX IIPCIIO AaBATCIICM
o Mepe He0OXOTMMOCTH B KOJMYECTBE, MPEAYCMOTPEHHOM Y4EOHBIM TIIIAHOM.

B cniyaae pyOekHOT0 KOHTPOJISI CO CTOPOHBI JieKaHaTa (paKyapTeTa OaJliibl HAUUCIISAIOTCS 32
BBIIIOJTHECHHBIC U CIAaHHBIC Ha60paTOpHBI€ N KOHTPOJIbHBIC pa6OTBI. Eciu onu OTCYTCTBYIOT,
aTTeCcTalAa HE BBICTABJIISICTCA.

Cogembi no no02omogke K 3auemy.

[Ipu moAroTOBKE K TECTY ClEAYET MOBTOPUTH (GaKTUUECKUN MaTepuall, IpopeliaTh TUIIOBbIE 3a1a4H.



IIpuiosxenue 5

TEXHOJOTHYECKAS KAPTA PEUTUHT A JIACHUILINHBI

HanMeHOBaHIe YpOBEHB/CTYICHB Craryc JUCUMILTUHBI KonuuecTtBo
/ oOpaszoBanus B pabouem ydyeOHOM 3aYEeTHBIX
AHCIHILIHBIIYPCR | (Gaxanapuar, marncrparypa) mnane (b.1-b.6) €/IMHUL/KPEUTOB
OcHoBBI
MaTeMaTHYECKON
OakamnaBp b51.5.04.01 2 xpeaurt (3ET)
00paboTKH
nHpopmanuu

CMexxHbI€ TUCIUTUTMHBI TI0 Y4eOHOMY TIaHY

[IpemuectByromue: IIkonbpHBINA Kypc MaTeMaTUKA. MaTtemaTuka.

ConyrcrByromue: EcrecTBeHHOHaydHas kapTuHa Mupa, MH}opMannoHHbIE TEXHOIOTHH B

IICUXOJIOTHH

[Tocnenyromue: [IpodunbHabIe TPEAMETHI

FA30BBIM MOJIVJIb Ne 1

Kommuectro 6aioB 35 %
Conepxanue dopma paboTh .
min max

W3yyenune npencrasieHuit 9 15
Tekymast paboTa i PEAC

MaTeMaTUYEeCKON CTATUCTHKH

N3ydyenne MmeTo10B 12 20

MaTeMaTUYeCKON CTATUCTHKH.

I'ucrorpamMMel U AuarpaMmbl

paccesHus
Hroro 21 35

BA30BBIN MOJIVJIb Ne 2

Conepxxanue

dopma paboThI

KonnuectBo 0aiuios 35 %

Min

max

Texymas pabota

Pemenue 3amau. MuauBuyansHoe

9

15




3aJlaHKe
BrimoHeHue 12 20
1a00paTopHBIX paboT

Hroro 21 35

BA30BbI MOJIYJIb Ne 3

KomuuectBo 6amioB 35 %
min max
[ToctanoBka u IpoBeIeHNE 9 15
IKCIIEPUMEHTA 10
Tekymast pabota CTaTUCTUYECKOU
00paboTKe Pe3yabTAaTOB
U3MEpEeHu
[TocTaHoBKa 1 IpOBEICHUE 12 20
IKCIIEPUMEHTA 10
CTaTUCTUYECKOM
00paboTKe pe3yabTaTOB
W3MEpEeHuN
Hroro 21 35

Conepxanue ®opma paboThl

Nrtoroseiii MO1yb

Konuuectso 6amnos 30 %
Conepxanue ®dopma paboTh :
min max
HTOroBsIii KOHTPOJIH 3auer 18 30
Hroro 18 30
OOmiee KOaMUeCTBO OAJIIOB 1O TUCIUILTHHE min max
10 UTOT'aM M3Y4EHHSI BCEX MOTyJICH




MUHUCTEPCTBO MNPOCBEIEHUS POCCUIICKOI ®EJAEPALIUU

denepanbHOE rOCYJaPCTBEHHOE OIOIKETHOE 00pa30BATENBbHOE YUPEKICHUE
BBICILIETO 00pa30BaHuUs
KpacHosipcknii rocy1apCcTBEeHHbIH MeJaroru4eCKuii yHuBepcuTeT
uMm. B.II. AcradbeBa»
WNuctutyT MatemMaTuk, GU3UKUA U MHOOPMATUKU
Kadenpa maremaTuku 1 METOIMKY O0yUEHHSI MaTeMaTHKE

YTBEPXJIEHO OJIOBPEHO

Ha 3aceaHuu Kadeapbl Ha 3aceJaHuu

npoTokot Ne 8 Hay4yHO-

or «12» mas 2021 1. METOIHISCKOTO
coseta UMDHU

3aB. kadeapoit @7 LLEgD npotokoJt Ne 7

S

/ oT «21» mas
2021r.
JI.B. llIxepuna Hupexrop

\%A.C. Yuranos

©OH/JI OHNEHOYHbLIX CPEICTB .
JJIA IPOBEAEHHUS TEKYLIero KOHTPOJISA U TIPOMEKYTOYHOH
aTTecTaliy 00y4arommuxcs 1o TuCUuIInne

«OCHOBBI MATEMATHUYECKON OBPABOTKH HH®OPMAIIUN»
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1. Ha3nauyenue (poHIa OLIEHOYHBIX CPEICTB.
1.1. Heawnrw co3ganuss DPOC mucummianabl «OCHOBBI MaTEMaTHYECKOH 00pabOTKH
uHQopMaMK»  SABJISETCS  YCTaHOBIICHUE COOTBETCTBHUSI  Y4EOHBIX  JIOCTHIKCHHM
3aIlJIAaHUPOBAHHBIM pe3ylbTaTaM 00ydyeHUs U TpeOOBaHUSAM OCHOBHON MpO(ecCHOHATbHOMN
00pa3oBaTeIbHON IPOTPaMMBI, pab0Yei TPOTrPaAMMBbI JUCIIUTIITHHEI.
1.2. ®OC o mucnumnnae «OCHOBBI MaTEMAaTHYECKOW 00padoTKu HH(pOpMAIHI» 3a1a4H:
- OIICHKAa YpPOBHS C(HOPMHUPOBAHHOCTH KOMIIETCHINH, XapaKTEPH3YIOUIMX CIIOCOOHOCTh
BBIITYCKHUKA K BBITIOJTHCHHUIO BHJIOB MPO(PECCHOHATLHON JICATEIBHOCTH MO0 KBATU(UKAIIUU
0akaaBp, OCBOCHHBIX B IIPOIIeCCe U3yIEHUS JaHHOM TUCIUTUIAHBL.
1.3. ®OC pa3paboTaH Ha OCHOBAHUHM HOPMATHUBHBIX JOKYMEHTOB:
- (bemepasIbHOTO TOCYIAPCTBEHHOTO 0O0pPa30BATEIBHOIO CTaHJApTa BBICIIETO OOpa30BaHUS
no Harnpasienuto noarotoBku 44.03.01 INemaroruueckoe odpa3oBanue (ypoBeHb Oakaiasp);
- OCHOBHOM MpodeccnoHanbHON 00pa3oBaTeNIbHON MPOrPaMMBbI BBICIIETO 00pa30BaHMUs;
- Tlomoxenust o ¢dopmupoBaHur (GOHIA OLEHOYHBIX CPEJICTB ISl TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTH, TPOMEXKYTOYHOM ¥  HMTOTOBOM  aTTECTallMd  OOYYAIOMIHUXCS  T10
00pa3oBaTebHBIM IMPOTPAaMMaM BBICHIEr0 0Opa3oBaHUs — IporpaMmaM OakajgaBpHuaTta,
mporpaMmaM CHEIMaliuTeTa, MporpaMmMaM MarucTparypbl, HOporpaMMaM IOJIrOTOBKHU
HAay4HO-TIEJarOri4ecKX KaJpoB B CTYAGHTYpe B (QelepalbHOM TOCyAapCTBEHHOM
OIO/DKETHOM  YYPEXICHUU BBICHIETO o00pazoBaHust «KpaCHOSPCKUNM TOCYAapCTBEHHBIN
negaroruyeckuii yausepcuteT uM. B.I1. Acradresa u ero punmanax.
2. IlepeueHb KOMIIETEHIIMIi ¢ yKa3aHHeM 3JTanmoB uX (OPMHPOBAHUA B Ipolecce
U3yYeHUsl TUCHUILTHHBI «OCHOBBI MaTeMaTUYECKO 00paboTke nH(OopMaLmu»
2.1. IlepeyeHb KoMIeTeHIUI, GOPMUPYEMBIX B MPOLIECCE U3YUCHUS AUCIUILIIUHBI:

- CIIOCOOHOCTH TPUMEHSATh COBPEMEHHBIE METOJMKH W TEXHOJOTMH OpraHU3aluu
00pazoBaTeNbHON AEATEIBHOCTH, TUArHOCTUKY M OIICHUBAHUS KAauecTBa 0Opa30BaTEILHOTO
nporecca 1o pa3IndHbIM 00pasoBaTeabHbIM nporpammam (ITK-1);
- TOTOBHOCTBIO K pa3pabOTKe U pean3alii METOAUK, TEXHOJOTHI U IPHEMOB 00ydeHUs, K
aHAIM3y PE3y/IbTaTOB MpOIECCa MX HMCIOJIb30BAaHHUS B OPraHMU3ALMSX, OCYIIECTBISIOIINX
obpasoBarenbhyto aestenbHocTh (ITK-4).

1.2. Dransl GopMUpPOBAHHUA M OLCHUBAHUS KOMIIETeHIUIH

Ouenoynoe
KoMrereHs JIMCUUTUIMHBL, TPAKTUKH, Y4aCTBYIOLIHUE B Tun cpeactso/KNUM
(hopMUpPOBAaHUH JAaHHOI KOMIETEHLIUU koHTponss | Hom | ®opma
cp
(IIK-1) WNudopmarionHast KyabTypa Texymui 1 3anaun
CocoOHOCTh oOpasoBarenbHOM opranu3anuu; Hayqno- KOHTPOJIb U




MIPUMEHSTh HCCIIEI0BATENbCKUI CEMUHAP; yCIIEBAEMOCT npuMep
COBPEMEHHBIE [IpoekTupoBaHre U MOHUTOPHUHT u BI
METOIUKU U 00pa3oBaTeIbHBIX PE3yIbTATOB,; ITpomexxyrou OK3aMeH
TEXHOJIOTUU [IpoexTupoBanue oOpa3zoBaTENbHBIX Has
OpraHu3anuu IPOrpaMM [0 OCHOBAM MaTeMaTUYECKOU aTTecTauus
oOpaszoBaTenbHOl | 06paboTke uHpOopManuu; [IpoekTiupoBanue
NESITEIbHOCTH, IPOrpaMM HCCIIEI0BATENbCKON JEATEIbHOCTU
JMarHOCTUKU U yuamuxcsi; Metoauka o0ydeHHsi OCHOBaM
OLICHUBAaHUSA MaTeMaTH4ecKoi 00paboTku HH(POpMaIUU Ha
KayecTBa npoduapHOM ypoBHE; MeTomiKa
00pa3oBaTeNbHOrO | (hOPMHUPOBAHKS IPOCKTHOM JEATEIBHOCTH
mpoiecca 1o yyamuxcsi; MeTtoanka 00ydyeHus: 0CHOBaM
pa3InYHbBIM MaTeMaTH4ecKoi 00paboTku nHpopmanuu B
00pa3oBaTenbHbIM | poeccuoHa bHO mKose; MeToanka
porpaMMam HCIOJIb30BaHMsI IM(PPOBBIX 00pa30BaTEIBHBIX
pecypcoB B 00ydeHUH MaTEMaTUYECKON
CTaTUCTHKH; IHHOBAIIMOHHBIE MTPOIIECCHI B
o0pazoBanuy; [IpakTrka Mo moJTy4eHUIO
podeccHoHaNbHBIX YMEHUH U OTIBITA
po(eccuoHaIbHO M IEeITeTHOCTH
(TIK-4) NudopmanmonHas KylnbTypa Texymui 3amaum,
TOTOBHOCTBIO K | oOpa3oBaTenbHOI opranu3anuu; Haydno- KOHTpOJIb JIOK-Ba
pa3paboTke U | MCCIIEe0BaTEIbCKUM ceMUHap; yCIEBAaEMOCT TEopeM,
peanu3alu [IpoexkTupoBaHre 1 MOHUTOPHUHT u npumep
METOUK, 00pazoBaTelbHBIX PE3yIbTaTOB; JlenoBoit [Tpomexyrou bl
TEXHOJIOTUH 1 | ”HOCTPaHHbIN A3bIK; MeToauka Has
IpUEMOB (bopMHUpOBaHUS UCCIIEA0BATENIBCKOM aTTecTalus
oOyueHus, K | IeTeIbHOCTHU yJauuxcs, Pa3Butue
aHAIU3y OOLIEKYIbTYPHBIX KOMIIETCHIIMH yJalXCs B
pe3ynbTaToB npolecce IPUMEHEHHUs METOI0OB
npolecca uX | MaTemaTuuyeckoil cratucrtuky; Ilemaroruka
UCIOJIL30BaHKUsA B | DJIEKTPOHHOIO U JUCTAHIIMOHHOIO OOy4eHUs
OpraHU3aLHUsX, MaTeMaTU4eCKON CTaTUCTUKH; YTIpaBiIeHUe
OCYIIECTBIIAIONMX | Y4EOHOH IeATEIBHOCTBIO HA OCHOBE
o0paszoBaTebHyl0 | ”HPOPMAMOHHO-KOMMYHUKALMOHHBIX
JEATENBHOCTD TEXHOJIOTUH; MeToInKa KOMITbIOTEPHOM

AUAardHOCTHKHU PE3YIIbTATOB O6y‘leHI/I$I;
HpaKTI/IKa 110 MOJIY4YCHHUIO
HpO(I)eCCI/IOHaHBHBIX y'MeHI/Iﬁ H OIIbITa
HpO(I)eCCHOHaHBHOI;'I JACATCIBbHOCTH,
Hpe,Z[,Z[I/IHJ'IOMHaSI IMPpaKTHUKa

3.MOoH/ OLICHOYHBIX CPEACTB /sl IPOMEKYTOYHOM aTTecTauuu

3.1 ®oHBI OIICHOYHBIX CPEICTB BKIIOYAIOT: 3a4ET
3.2. OnieHOYHBIE CPENICTBA, BKIIOYAIOT: 33/1a4M 10 OCHOBaM MaTeMaTH4eckoil 00paboTku HH(POpMAIHH,

MPUMEPHI U YITPAKHEHUS

3.2.1. OueHouHOE CPEeNICTBO 3a4eT

chopMHUPOBAHHOCTH

c(hOopMHUPOBAHHOCTH

c(hOpMHUPOBAHHOCTHU




KOMIIETCHIIUN KOMIICTCHIIUH KOMIICTCHIIUH
(87-100 6amnos) (73-86 6anos) (60-72 danna)*
YIOBJIETBOPUTEIHHO/324T
OTJIMYHO/324TCHO XOPOIIO/3aYTEHO eHO
IK-1 Ha nponsunyrom yposue | Ha  0azoBom  ypoBHe | Ha mnoporoBom ypoBHE
CIOCOOEH MPUMEHSATh croco0eH IPUMEHSTH | CIIOCOOEH IIPUMEHSITH
COBPEMEHHBIC METOJIUKH | COBPEMEHHBIE METOJUKH | COBPEMEHHBIE METOAUKH
Y TEXHOJIOTHH " TEXHOJIOTUH | U TEXHOJIOTHH
OpraHu3anuu OpraHu3anuu OpraHu3anuu
00pazoBaTeIHHOM 00pazoBaTeIbHOM 00pazoBaTeIbHOM
NeSITeTHHOCTH, NeSITeTbHOCTH, NeSITeTbHOCTH,
JMAarHOCTUKU U JIMAarHOCTUKA U | IMarHOCTHKHU "
OIICHWBAHUS KaueCcTBa OIICHUBaHUS Ka4ecTBa | OLICHUBAHUS Ka4yecTBa
00pa3oBaTEIHLHOTO 00pa3oBaTEIHLHOTO 00pa3oBaTEIHLHOTO
mpolecca Mo pa3InyHbIM | MIpOLecca MO Pa3IMYHBIM | TpoIecca M0 Pa3ITUIHBIM
00pazoBaTEIHHBIM 00pazoBaTeIHHBIM 00pazoBaTeIHLHBIM
mporpaMmmam nporpammam nmporpamMmmam
[1K-4 Ha nponsunyrom ypoae | Ha 6azoBoM ypoBHe rotoB | Ha moporoBoMm ypoBHe
TOTOB K pa3paboTKe u K pa3paboTke U | TOTOB K pa3paboTke u
peanu3ai MeTO TUK, peanm3am METONK, | peaTu3aIiu METO/IHK,
TEXHOJIOTUH U IPUEMOB TEXHOJIOTUH W TPHUEMOB | TEXHOJIOTUA M TNPHEMOB
00y4JeHHMsI, K aHATTU3Y o0ydeHHs, K aHajgu3y | OOy4eHHs, K aHaJu3y
pe3yapTaTOB Mpollecca UX | Pe3yIbTaTOB IMpoIlecca WX | pe3yabTaToOB IMpoliecca X
WCIOJIb30BaHUS B HCII0JIb30 BAHUSI B | HCIOJIb30BaHUS B
OpraHu3anusx, OpraHu3alusx, OpraHu3alusX,
OCYIIECTBIISIONINX OCYIIIECTBIISIOUIUX OCYILIECTBIISIOLIUX
00pazoBaTENbHYIO 00pazoBaTeIbHYIO 00pazoBaTeIbHYIO
NeSITeNIbHOCTh JeSITeNIbHOCTh JESITeNIbHOCTh

4. ®oHJ OLIEHOYHBIX CPe/ICTB LISl TeKYIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1. ®oHBI OLICHOYHBIX CPEJICTB, BKIIIOYAIOT:

4.2. Kputepun olieHuBaHus (CM. B TEXHOJIOTHYECKOW KapTe pedTHHra B paboueil mporpamme
JTACHUILTHHBI «OCHOBBI MATEMATHIECKOH 00pabOTKHA HH(OPMALIHHY).

4.2.1. Kputepuu olleHMBAHUS N0 OLIEHOYHOMY cpelcTBY 1 — Teme nmporpammbl

Kpurtepuu onieHuBaHus KosmmuecTBo 0a/1710B (BKJIaJA B PEATHHT)

ConieprkaresnbHasl COCTaBIISIONIAs 5
Odopmienue paboTsl 5
OreHka I0KIaja 1o JUarHoCTUIEeCKoi Kapre 5
MakcuMaJIbHbIH 0211 15

4.2.2. Kputepuy OLeHMBAHMSA 110 OLICHOYHOMY CPeACTBY 2 — TeMe POrpaMMBI

Kpurtepuu oueHuBaHus KoJsinuecTBo 6a/1510B (BKJIAJ B PEHTHHT)

ConeprxarenpHasi COCTaBIIAIONIAs 10
Odopmienue paboTbl 5
OrneHka Mo JUarHo CTHYECKO# KapTe 5
MakcuMaJIbHbIH 0211 20

4.2.3. KpuTepuy OueHMBAHMSA 110 OLIEHOYHOMY CPeACTBY 3 — TeMe IPOrpaMMBI

Kpurtepnu ouennBanus KoaunuecTBo 6a/1510B (BKJIa/X B PEHTHHT)

ConeprkarenbHasi COCTaBIIAIONIAs 5




OdopmiieHue paboThI 5

OneHka Mo JUarHoCTHYECKOH KapTe 3)

MakcuMaJbHBIH 0211 15

4.2.4. Kputepuu oueHMBAHMS 110 OLIEHOYHOMY cpeacTBY 4 — [Ipoekr 2

Kputepuu oueHnBaHusi KoJsimuecTBo 6a/1710B (BKJIAJA B PETHHT)
ConepskarenpHasi COCTaBIISIONIAs 10
OdopmiieHue padoThI 5
OreHKa 10 TUAarHO CTHYECKOM KapTe 5
MakcuMAaJbLHbI 6aJL1 20

3.2.3. AHaU3 pe3y/IbTaTOB 00y4eHHsI U NepeyeHb KOPPEKTUPYIOIIUX MepPONpPHUATHIA M0 yueOHOH
aucuMmniIuHe. M3ydenne Kypca mpoBOIUTCS, B COOTBETCTBUH C YI€OHBIM TITAHOM.

3.3. YueOHbIe pecypchl.

3.3.1. Kapra nuteparypHoro odecneuenus qucuuminnbl ([Ipunosxenwe 6).

3.3.2. Kapra MmaTepuaibHO-TeXHHYeCKO# 0a3bl mucuuniannbl ([Tpunoxenue 7).

Bbank konmponwhsix 3a0anuit u 6onpocos no oucyuniune «OcHogwl
Mamemamuyeckou odopadomku ungpopmayuuy

3agaum mo 6azoBomy pasjaedy |
Bapuanr 1.

6) Haitmmre: [7;15]N[10:25];

7) W3 rpynmbl CTYICHTOB Ha 3aHATHS B XYI0)KECTBEHHYIO INKOJIY XOIAT 7
YeJOBEK, a B CIOPTUBHBIE CeKIMU - 18, mpuuem 5 4elnoBeK OJHOBPEMEHHO
3aHUMAIOTCSI MCKYCCTBOM H CHOPTOM. CKOJBKO CTYICHTOB HE TIOCEIIAI0T
HUKAKUX 3aHATHH, €CJIM BCETO B rpymie 25 4enoBek?

8) IlpoBeppTe ¢  MOMOIIBIO  TAOMUI]  MCTHHHOCTH  3aKOH  KOHTPANO3HWIIUU
(A—>B)<>(~B—>-A).

Bapwuanr 2.

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

e B — moaMHOXecTBO MHOXeCTBa A, nx nepecedenne — @. YTo MOXKHO cKazaTh O
MHOecTBe B?

e CocraBbTe TabIHIy UCTUHHOCTHU Uit GyHKIHU (-XA-Y) vX 1
HapUCYHTE € JIOTUYECKYIO CXEMY.

Bapuanrt 3.
a) Haiigure: (-1;1]N[-1;0);
b) 3amTpuxyiTe MHOKECTBO
AUB\C):B C




¢) CocraBbre TabuIy uctuHHOCTH Ui QyHKIUU (-XAY) vAY), u
HapUCYWTE € JIOTMYECKYIO CXEMY.

Bapuanr 4.
1) Haiiyure: (0; 5) ¢ [0; 5].
2) 3amTpUXyiTe MHOYXKECTBO
An(CuUB): B C

3) TIpoBephTe ¢ MOMOIILIO TAOIUI] HCTUHHOCTH 3aKOH JUCTPUOYTUBHOCTH KOHBIOHKITHH
AA(BVC)>(AAB)V(ANC)

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

2) CreneHb IeKapTOBa MPOU3BEICHUS MHOXKECTB BceX pbi0 B Tuxom okeane,
BCEX HATYpAIbHBIX YUCEN U BCeX 3Be3/ B ['anakTuke paBHa...

3) Cocrasbre Tabuiy neruaHocTH st Pykman (X v 1Y) vX, u
HapUCYWTE € JIOTMYECKYIO CXEMY.

3adayu no 6azoeomy pa3sdesy 2.
Tema I11.1: CBoiicTBa BEpOSITHOCTEH CITydailHBIX COOBITHI

1) B ypue comepkutcs 5 uepHbIX U 4 Oenbix mmapa. Haymauy u3BiedeH oauH
map. HailTu BepoATHOCTH TOTO, YTO IIAp, W3BJICUYCHHBIN W3 YPHBI, OKAXKETCS
YEepPHBIM.

2) B ypue coxepxwutcs 8 uepHbix W 4 Oenbix Irapa. Haymady M3BJI€UYCH OIHH
map. HaliTu BeposSITHOCTH TOTO, YTO IIap, U3BJICYCHHBIA U3 YPHBI, OKaXKeTcs
OeIBIM.

3) B ypue comepxxurcs 9 depHbix u 4 Oenbix Irapa. Haymauy W3BiiedeHbl Ba
mapa. HaliTu BeposTHOCTh TOTO, YTO OHU 00a OK&KYTCSI YEPHBIMHU.

4) B ypHe comepxuTcs 7 4epHbIX M 3 OenbIx mrapa. Haynauy u3BiiedeHbl Ba
mapa. HaiiTu BeposITHOCTh TOTO, YTO OHU 00a OKXKYTCSI OCJIBIMHU.

5 B ypue comepxkutcs 5 depHbix u 4 Genbix mapa. Haynauy u3BiedeHbl Ba
mapa. HaliTu BeposSITHOCTH TOTO, YTO OHU OKaXKYTCSl Pa3HOTO LIBETA.

6) B kaxaoi W3 ABYX ypH COAepKUTCSA 6 yepHbIX U 4 Oenbix mapa. V3 mepBoit
yYpHBI HayJady WU3BIEYEH OJMH IIap M TNeperokeH BO BTopywoo. Haiitu
BEpPOSITHOCTh TOTO, YTO IIap, HW3BJICYCHHBIH M3 BTOPOM YPHBI, OKaXeTcs
YEepPHBIM.

7) B xaxI0ii U3 ABYX ypH COJACPKHUTCS 6 4epHbIX U 7 Oenbix mapoB. M3 nepoit
YpHBI HayJayy MH3BJIE€YEH OJMH IIap W IMepenoXxeH Bo Bropyrwo. Haiftu
BEPOSITHOCTB TOTO, YTO 1A, U3BJICUEHHBIN 13 BTOPOI YPHBI, OKaKETCsI OEIIBIM.

8 B kaxIoi U3 IBYX YpH COJAEpXKHTCs 8 depHbIX U 2 Oenbix mapa. M3 Bropoit
YpHBI Haylady WH3BJI€YEH OJMH IIap W IepenokeH B nepBywoo. Haiftu
BEPOSITHOCTH TOTO, YTO Iap, W3BJICUEHHBIH M3 TMEpBOMl ypHBI, OKa)XeTcs
YEepPHBIM.

9) Crynenr 3naet 40 u3 50 BonpocoB nmporpammel. Haiitu BeposTHOCTB TOTO,

YTO CTYAEHT 3HaeT 2 BONPOCa, COAEPIKAIINECcs B €ro SK3aMEHAI[HOHHOM
ounere.

10) [1Be komanp! 10 20 CIOPTCMEHOB NPOU3BOIAT KEPEOBEBKY IS



IIPUCBOEHMSI HOMEPOB Y4aCTHUKaM COpeBHOBaHUil. /[Ba OpaTa BXOIST B cOCTaB
pa3nuuHbIX KoMaH[. HaliTu BepoATHOCTb TOTO, UTO OpaThs OyayT y4acTBOBAThH
B COPEBHOBAHMSIX 101 OJJHAM U TeM ke HoMepom 18.

11) JIBe nmepdopaTo piiiibl HAOWIIH 110 O TMHAKOBOMY KOMILIEKTY eppoKapT.
BepostHOCTB TOTO, YTO NIEpBast nepdoparopuuna J0MycTUT omuoky pasHa 0,1;
1Tt BTOpOii epdopaTopmuiis! 3ta BepossTHOCTh paBHa 0,2. [Tpu cBepke
nepdokapt Opi1a 0OHapyx)eHa ommoKa. HallTi BepoATHOCTB TOTO, YTO OMIMOIACH
BTOpas nephopaTopiIriia.

IIpakTHKOOPHEHTHPOBAHHbIE 3aJaHUA

Jla6opamopHas pa6oma. Pacuem 2eHepa/bHbIX napamempos pacnpedeieHusi on
8bl160POYHbIM daHHbIM 8 3T

[TogroToBbTE B  3JIEKTPOHHBIX TabGJMI@AX MHHHU-IPOrpaMMy TIO  pacyeTy
OTHUCATEeJbHOU CTaTUCTUKH Ui PSAZA SMITUPUYECKUX TaHHBIX C MAKCHUMaJIbHBIM 00'bEMOM
BbIGOpKH — 100, A1 3TOro B CiaeAymolive sS4eWKU BBeAUTe GOPMYJbl WM QYHKIUU

(Mactep ¢yHKUMH HaXOAUTCA B CTpoke ¢opMmysa - JIM60 C MOMOUIbI0 KOMaH/ibl
[JIaBHOTO MeHI0 Bcmaska-®yHKyus...), pacCYUTbIBAIOIIMe pa3/M4yHble CTAaTUCTUYECKHE
napaMeTphl:

o
g 8
. X

Cmamucmuyeckuii 3 S Beodumas ungpopmayus

g

napamem > 5

P P R 3

)

HcxooHble daHHble A2:A102 OtdopMaTupyiTe AUaANa30H HeAPKOW 3e/IEHOW 3aJUBKOU U
pamkoi. B Al HanumuTe «/laHHbIe BbIOOpKH». BBeauTe B
cTos16el, JaHHble Balled BbIOOpKU (He 6Gosiee 100, ecsiu
Heo0Xo0AMMO 06pabaThiBaTh O6OJIbIIMNA MAaCCUB, UCIOJIb3YHTE
3/lecb U Jjajiee [Uana3oH HeO0OXO4MMbIX pa3MepoB, HAIpUMep
A2:A502). B koHue paboTbl NPUBOAUTCI MNPUMEP
BbIOOPOYHBIX JAHHBIX

06em 8bl160pKU ®ynkuusa CHET (COUNT) us kateropuu «CTaTUCTUYECKHUEY,

C2 KOTOpasi MOJCYMThIBAET KOJMYECTBO YMCJIOBBIX 3HAYEHUN B
vccieyeMOM Jihana3oHe, UTHOPUPYS UHbIE THUIBI JJaHHbIX. B
noJsie «<3Ha4yeHue 1» ykazaThb grana3oH A2:A102

MakcumanvHoe MAKC (MAX) u3 kateropuu «CTaTUCTUYECKHE» — BBIYUCJISIET

3Ha4eHue C3 MaKCUMMaJlbHOe 3HaueHHe U3 CIHUCKa apryMeHTOB. B mose
«3HayeHue 1» ykasaTh guana3oH A2:A102

MuHumanavHoe MHUH (MIN) - u3 kateropuu «CTaTUCTUYECKHE» BBIUUCISIET

3Ha4eHue C4 MHUHMMaJIbHOE 3HayeHUe W3 CIMCKa apryMeHTOB. B mose
«3HayeHue 1» ykasaTh guana3oH A2:A102

Pasmax evibopKu Beegute popmyiy:

C5
=C3-C4




Moda

MOJA (MODE) - wu3 «kareropuu «CTaTUCTHUYECKHE»

Cé BBIYUC/SAET BbIOOPOYHYIO MoAy. B mose «aucino 1» ykasaThb
auamnasoH A2:A102
MeduaHa MEJJUAHA (MEDIAN) - u3 kareropuu «CTaTHUCTUYECKHE»
Cc7 BbIYUC/SIET BBIOOPOUYHYIO MeauaHy. B mose «uucio 1»
yKasaThb Auana3oH A2:A102
CpedHee 8bl60poUHOE ®ynkuusa CP3HAY (nam AVERAGE) (BcraBka -~®yHkiusa - u3
C8 kaTeropuu «CraTucThudeckue»). B mose «3HayeHue 1»
yKasaThb Avana3oH A2:A102
CpedHekeadpa- ®ynkuusa CTAHAOTKJIOH (STDEV) (BcraBka — ®yHK1us - U3
muyeckoe Cc9 kaTteropuu «CraTuctudeckue»). B mosie «3HayeHue 1»
(cmaHdapmHoe) yKa3aTh Avana3zoH A2:A102
OMKJ/IOHEHUS
Owubka PaccuuTbiBaeTcs mo popmy.e:
penpeseHmamugHoc S
(cmamucmuueckas C10 n,
owubka)
r7ie n - 06'beM BbIOOPKH, S — CpeJHEKBaJpaTHYECKOe
OTKJIOHeHHe. [l/i1 3Toro B 14elKy BBeAuTe GOpMyy:
=C9/C2"(1/2)
Koagppuyuenm PaccuuThiBaeTcs o popmy.ie:
S
sapuayuu v=".100%,
X
rae X - cpelHee BbIOOpOYHOe U3 sAvYedHku (8, s -
C11 cpefHeKBaZpaTuyeckoe OTKJOHeHHe u3 (9. [lus 3Toro B
sIYerKy BBeIUTe GOopMyJy:
=C9/C8.
OtdopmaTupyite SIYEHKY NpOoLeHTaMHU (maHenb
®opmamuposaHue - KHomka % , WJIM KOMaHJa TJIABHOIO
MeHI @opmam - Aveliku — BKJIa[Ka «94ACA0», popMaT
«MPOLIEHTHBIN»)
Pacuem ®yukuusa JOBEPUT (CONFIDENCE) (BcraBka/®ynknus/
dosepumesibHO20 C12 CONFIDENCE u3 karteropuu «CraTucTH4Yeckue»). Anbdpa —
uHmepsana. 3TO ypoBeHb 3HauuMocTu. Hanmpumep, anbda, paBHasg 0,05
o3HavyaeT 95%-1 ypoBeHb Ha/IEXKHOCTHU
HudicHsis epaHuya PaccuuTbiBaeTcsi kak CpesHee 3HaYeHHE MUHYC BEJIUYUHA,
C13 1oJly4yeHHas C IIOMOUIbIO byHKIIMU «/IOBEPUT
(CONFIDENCE)», To ecTtb 1o popmy.ie: =C8-C12
Bepxusas epanuya PaccuuTbiBaeTcsi kak CpejHee 3HaYyeHUeEe N/IKHC BeJTUYUHA,
C14 noJly4yeHHast C MOMOUIbIO byHKIIMU «/IOBEPUT

(CONFIDENCE)», To ecTtb o popmyse: =C8+C12




B cTosbue B HanmpoTUB KaKAOW 3amOJIHEHHOW s4yelkd cToJsibna C HanmuIIUTE Ha3BaHUS
paccyuTaHHbIX BeJU4YUH. OPopMuTe «lIANKy» MOJYYEHHOM TabJULbl, CAeJalTe pPaMKY,
3aJIeliTe HeApKUM PO30BbIM LIBETOM.

OnvcaHve [AaHHBIX (pO30BYK TabJ/JIM4YKy) MOXHO NpPOJOJKUTH, pacCYUTaB TaKue
XapaKTepPUCTUKU pacnpefiesieHus, Kak 1,3, KBapTW/ad, K03QPULUUEHTbl aCUMMETPUH H
skcuecca. OnvcaHus 3TUX QYHKLUUN NPUBOJAATCH HUXKE.

JlonoJIHUTEe/IbHOE 3a/laHHUE:

3anuiuuTe B TeTPa/ib Ha3BaHUS BCEX UCMOJIb30BAHHBIX CTaTUCTUYeCKUX QyHKUUHN IT.

JlabopamopHasa pa6oma. I'paguyeckoe uzobpaxceHue cmamucmuyeckux 0aHHbIX
(aHasrumuueckue cpaguku mamemamu4eckoli cCmamucmuku)

Ilocmpotime uHmep8abHblll (QuckpemHblil) 8b160pOYHbIL psid (cmamucmuyeckoe
pacnpedesieHus 8bI60pKU) — CM. AZ120pumM NnoCmMpoeHusi UHMep8a/IbHO20 psidd 8bI60PKU

S g
CmamucmuyecKuii % S E Beodumas uHgopmayus
napamem TS M

pamMemp 1 &
pazmax evlbopku — |C5 Cw™m. JTabopamopnyro pabomy 1
R
Koauuecmeo E3 [To dpopmyne Crepmxkecca: n = 1 + 3,322 Ig ( N ), pe3yabTaT
K/aaccoe HEeO6X0JUMO OKPYIJIUTb [0 LeJbIX 3HAa4YeHUU, UCHOJb3ys
(unmepesanos) - k ¢yukuuo  OKPYIJIBBEPX (ROUNDUP) wu3 kaTeropuu

mMamemamuyeckue, B CTPOKe KO/U4ecmeo npu ompejieleHuu
aprymMeHTa - YMCJIO 3HAKOB MOCJIe 3alsTOH, B HALlleM ciy4ae
paBHoe 0, TO eCTb /10 L|eJIbIX J0JIe:
=0KPYT'JIBBEPX(1+3,322* LOG(C2;10);0)

B CALC popmyJia 6yZieT BBIT/ISAZETD TAK:
=ROUNDUP((1+3,31*LOG10(C2));0). N1iu Bocosib3yTeCh

TabJIHILEN:
06bem Yucuo
BbIOOPKH, N HHTepBaJoB, k
25-40 5-6
40-60 6-8
60-100 7-10
100-200 8-12

Bosbie 200 10-15




Hnmepesaa kaacca - E4 Pa3max BbIGOPKH R JieJIMM Ha KOJIMYeCTBO KJIacCOB Kk:

h =C5/E3
[Ipy HEO6XOAUMOCTH OKPYTJIUTD, UCXO/IS UX XapaKTepa
BbIOOPKHU

Homep unmepeaaa |G2:G(k+1) BBexguTe nopsjkoBble HoMepa oT 1 o k

(knacca)

Huoxcnue zpaHuybr H2:H(k+1| HuwxHsAS rpaHMIa MmepBOro HWHTEpBaJa — MHUHHMaJbHOE

UHmMep8a/n08 ) 3HaueHue BbIOOpKHU (A4elka C4): =C4, HUXKHSAA rpaHULiA 2-TO
VHTepBaJia — 3TO BEPXHsAs rpaHUlia nepBoro: =12 u T.4.
®opMys1y MOKHO KOMMMPOBATh HA HUXKHUM [jaNla30H

BepxHue epanuywi 12:1(k+1) | BepxHfi TrpaHHMLA - 3TO HW)XHASA TPaHULA + HHTEPBAJ

UHmMeps8a/108 KJ1accoB U3 s4yerku E4, HanpuMep, A/ nepBOro HHTepBaJa:
=H2+E$4 (sa4elika co 3HauYeHHWEM HHTepBaja KJjacca
ABJSETCS  aOCOJIIOTHOW  CChIJIKOM M JIOJDKHA  OBITh
3aKpernJieHa 3HakoM $)
®opMyJsy MOKHO KOIMPOBATh HA HUKHUM JhaNa3oH.
YToOBI BepxHsis TPaHUIlA He BKJIHOYAJACh B MO/ICYET, MOXKHO
ero yMeHbUIUTb Ha COTYIO J[A0JII0 3Ha4eHHUs (3aBUCHUT OT
TOYHOCTH U3MepeHUN )

Cpednue 3HaueHus J2:J(k+1) | CpenHee apudMeTHYECKOE BepXHEH U HUKHEHN IPaHUIIbI

UHmMep8a/no8 VHTepBaJa.

K/aaccos .

( ) ®opMyJsy CKOMUPOBATh HAa HXKHUM [jMana3oH

HakonsenHnas K2:K(k+1| 3To MO0XHO NpPOH3BOAUTL BPYUYHYI: CYUTATb KOJHYECTBO

yacmoma ) 3HaYeHUU [0 BepxHeW TpaHULbl KaXJOro HHTepBaa.

UHmMep8a/nos Mo>kHO aBTOMaTU3MPOBATh MPOLECC, UCNOAb3YS (QYHKLUIO

(knaccos) u3 kKarteropuu «Cratuctuueckue» YACTOTA/FREQUENCY,
WA U3 Kareropum «Mmarematudeckue» CYUETECJ/IU, wuau
COUNTIF. CamocTofiITe/IbHO TpPEeAJIOKHUTE MeXaHU3M UX
VCIIOJIb30BaHUS.
®opMyJly MOXKHO KOMMPOBATh HA HUKHUM JjUana3oH

Yacmomowi knaccoe  |L2:L(k+1)| 3To MOXHO MPOWU3BOJAUTH BPYYHYIO: CUMTAThb KOJHUYECTBO

- ni (unmepsasaa) 3HAaYEeHUH, 3aKJIOYEHHbIX B paMKaxX KaXKJ0Tro KJjacca OT ero
HUKHEN [0 BepxHeW rpaHUlbl. MOXKHO aBTOMaTU3UPOBATh
NpoLecc, UCN0Jib3ys QYHKIWIO U3 KaTerOpUHU
«Cratuctuueckue» YACTOTA/FREQUENCY, wuau U3
kateropuu «Mmarematuyeckre» CUHETECJ/IM uau COUNTIF, a
TaKXKe HaKOIJIEHHbIe YaCTOThl UHTEePBaJoB U3 cToJ6na K.
®opMyJly MOXKHO KOMMPOBATh HA HU>KHUH JIUAaNla30H

O(l)OpMI/ITb Ta6n14uy HHTEPBaJIOB KJIACCOB U UX YACTOT: CAEJIATh «IIAIllKy», pAMKY, 3aJIUTb
HEeAPKHUM I‘O.HY6bIM BETOM

[locTpoeHHe AMCKPETHOrO BBIGOPOYHOTO pPsijila MPOUCXOJUT AHAJOTMYHBIM 06pa3oM C TeM
OTJINYMEM, YTO BMECTO CpeJHEero 3HaueHUs Kjacca 6epyTcs OT/AesbHble 3HAaYeHHs] BapUaHT
BbIOOPKH (KOTOPBIX JOKHO OBITh He 60Js1ee 10) ¥ OACUMTHIBAIOTCA UX YACTOThI




3anuuuTe B TeTpab Ha3BaHUSA BCeX UCN0JIb30BaHHbIX QyHKUUHN IJT.

Bocnoab3yiitecb Macmepom duazpamm IT.

[ AUMCKpeTHOro BapHaLMOHHOro psafa nocrpoute Ilosuron vacror. /[ljiga storo
IOMeCTUTe Ha JuarpaMMy 3aBHCHUMOCTb 4YacTOTbl BapUaHTbl OT PaHXXUPOBAHHbIX
3HauYeHUWU BapuaHT (BapUaLMOHHBIN pAJ, NOCTPOWTE caMocToATeabHO). HUcnosnb3yiiTe
Toueunyrw duazpammy (Excel)/duazpammy XY (Calc). He 3a6yabTe JOTOJHUTD PsiJibl

JAHHBbIX CJ/JIEBA OT HHXHEro 3Ha4Y€HHUA BAPHAHTBI M CIIpaBa OT BEPXHEro HYJIEBbBIMH
3HAa4Y€eHHUAMHU 4aCTOT.

151 MHTepBaJIbHOTO pAAa:

[ToMecTuTe HA [UArpaMMy JaHHble 3aBUCHMOCTH YacTOTHI KJlacca (JAaHHbIe CTOJI01a
L), oT cpefHero 3HaueHus KJjacca (COOTBETCTBYIOLIUE JaHHbIe cTos61a ]). Ucnonb3yiTe
TUIl AUarpaMmel [ucmozapamma.

Jl/1s1 IOCTPOEeHUsI KyMYJISIThI UCIIOJIb3YHTe JJaHHble cToJ1610B | u K. Ucnosib3yiiTe
Toueunyrw duazpammy (Excel) /duazpammy XY (Calc).

ﬂﬂﬂ KaH(,HOﬁ AUuarpaMMbl O(l)OpMI/ITe 3aroJioBKy, MNOoAINMWIIMNTE OCH, H0ﬂ6epI/ITe
ONTUMaJIbHBIN MaCLLITa6, Ipnu HeO6XOﬂI/IMOCTI/I IoMeCTUTe Ha Auarpammy Ta6JH/IL[y C
JAHHBIMH.

I/I3y‘{I/ITe IMoJIy4€HHbI€ JUarpaMMBblI:

- eCcJIM TUCTOrpaMMa [0 CBOeMYy BUAY OJIM3Ka K HOPMaJIbHOMY paclpe/esleHUIo, TO
rpyIna o4HOPO/HA;

- eCJin Fpa(l)I/IKI/I HU3KHE U PAaCTAHYyTbie, TO IpPyIllla, BO3MOXXHO, OAHOPO/JH4, HO
HEKOMIIaKTHa,

- ecau rpaduKU UMelOT 2 U 60Jiee BEPIIMHbI, TO PyIa HEOJHOPO/HA MO0 JAHHOMY
NpU3HAKy U ee HeobX0JAMMO pa3buThb Ha MNOArPYIIbI, YTOObl C KaXJOW paboTaThb
WH/AUBHUAYATBHO.

JlaHHbIU hatia MOHCHO UCNO0N1b308AMb KAK MUHU-NPOSPAMMY 015 06pabomku 0aHHbIX 0601
cmamucmuyeckol 8bl6opku 06vemom do 100.

Pacuyem HeussecmHbIx napamempos pacripedesieHusi criy4aliHol 8eTUYUHbI.

I_le.nb paﬁoTbl: HCCIICAOBAHUC PACIIPCACIICHUA CHy‘l&ﬁHOﬁ BCINYMHBI.

Teopemuuyeckasi Yacmb.

Hang BeIMYMHON X OPOM3BOJATCS N HE3aBUCHUMBIX OIIBITOB, JABIIMX PE3YIbTAThI X1 X2

X Tpe6yeT051 HalTH COCTOATEIbHBIE W HECMENICHHBIE OILECHKH IJIS MaTeMaTHYECKOIO

OXHUJaHUA M U CPEAHCKBAAPATUYCCKOI'O OTKIIOHCHHA S. B kadecTBe OIEGHKM MaT. OXKHIAHHUSI

MPUHUMACTCA cpe()Hee apu¢memuuec1<oe 3HAYeHUue BEINYMHBI X (CpCI[HCBBBCI.HCHHOC

3Ha‘{eHI/Ie). HOCKOHBKy JaHHBIC OOBIYHO 3aITHCHIBAIOT NnoApsA, HE pa3aciisisd Ha 4aCTOThI, TO 3TO
BBIPAKCHHUEC ITPOIIIEC 3alICaTh B BUJE:

, 1)

B kxauecTBe o1leHKHU cpeduekeadpamuuuozo OMKJIOHEHUA BBICTYIIACT BEJIMYNHA S KOTOpPast
0e3 y4€Ta 4aCcTOT Ha IMPAKTHUKE UCIIOJIb3YETCS B BHUJC.



= _x)? (2)
S H—lq(xl X)

Josepumenvustit unmepean P . Jlosepumenvnasn eepoammuocno

(naoexicnocmo
). Eciiit TpeGyercst moCcTpouTh JOBEPUTEIbHBII HHTEPBAI JJIsl MATEMaTHYCCKOTO
OXUdaHUA

BeJIMUYUHBI X, HE00X0AUMO HaiiT Takoe yucio t=t( p ), 4TOOBI HHTEPAJT BEPOSATHOCTH
2
B (t)=—2— e~ 2 dx
Vo

paBHsICS . DTOMY TpeOOBaHMIO OTBEYAET UHTEPBAJ
I pg=m-t ,; mtt :
B J D
£ n ﬁ n

KOTOPBIM HAaKphIBAET MCTUHHOE 3HAYECHUE MATEMAaTHYECKOTO OKHMJIAHUS
BEPOSITHOCTBIO

A

Tak Kak Ha onbITe MaTeMaTHUYECKOe OKHUJAaHUue 4aCTO HEU3BECTHO,
TO IJISl JOBEPUTECJIBHOI0 HHTEPBAJIa UCITOJIb3YETCH BBIPAKCHUC:

tt-CtrronmeHnTa (cMm. mpunoxenue 2), KOTOPYHO MOXHO HAaWTH B

0001 KHHUTE M0 MaTeMaTHYeCKOM CTaTUCTUKE WM PEKOMEHIAIUSIX K JTA00PaTOPHBIM

X

pabotam, ~ Haxoautcs o Gpopmyne (1), a s — o hopmyre (2).

IIpakTnueckas uyactb. OrmnpeneneHUe OCHOBHBIX MapaMeTPOB pAaCIpeNeNIeHUs
CllydallHOW BETMYMHBI — CPEHET0 3HAuYeHHUs (MaT. OKHJaHUs) X , CPETHEKBaIPATUYHOTO

I .
OTKJIOHEHUS S U JOBEPHUTEIHHOTO UHTEpBAJIA - B npu 3a1anHo i HagexxHoctu 0,95,

Jns pacyetoB wucmosk3oBaTh He MeHee 10 wusmepenui (wm
MHBIX SMITUPUIECCKUX JTaHHBIX).

PCKOMeH,Z[yeTCH NPpUACPKUBATHCA CICAYIOMICTO IIaHa:

4) ChopMymupoBaTh KOHKPETHYIO [elIb paboThI (C OMMCAHUEM H3MEPSEMOit
BEJINYMHBI) U 0OPHCOBATH CXEMY SKCIIEPUMEHTA.

5) TIpoBecTH FKCIIEPUMEHTATbHBIC H3MEPESHUSI UITH MOJICYCTHI U PE3yIbTaThI
MOMECTHUTH B TaONHUILYy (CM. TaKkxke mpumep):

6) Haiitu cpentee 3nauenue o gopmyie (1).

7) Haiitu cpeHeKBaIpaTHYHOE OTKIOHEHHE 110 hopmyrie (2).

8) Ilo Tabnuiie U3 MPUIIOKECHUS HAXOAUM 3HAUYCHUEC t B k=n-1 uf

=0,95. 9) Haxoaum IOBepUTENbHBII HHTEPBAI U PE3yIbTAT 3aMHCHIBACM B

BUJIE!

YTO SIBJISICTCS IPpyroit hopmMoii 3amucu I B, v B
Buje (3).

10) IMocumTaTh BEpOSTHOCTH TMOMAAaHUs X B MPOU3BOJIBHBIA HMHTEpBAI [X1,X2],
KOTOPBI OIpPENENUTh CAMOCTOATENBHO W3 YCIOBHH JKcmepuMmeHTa. [l 3toro

IpCAIOJIOKUM, 4qTo Halia BCIIMYHHA O AYHNHACTCA HOpMaJIbLHOMY 3aKOHY

pacnpeaAciiCHUA BepOHTHOCTeﬁ; B KAyeCTBE A0XKET OBITh KCIOJIH30BAHO 3HAYCHHUE X )

a4 B KayCeCTBC CPCAHCKBAAPATUUYCCKOTO OTKJIOHCHUA 0 _ s, BCpOHTHOCTB nonagaaHnus



CllydaifHOW BeNM4MHbBI X B MHTEpBaJ [X1,X | paBHa
T oxeHus 1.

11) 3anucaTh BHIBO/I.

Ipumep. CioprcmenoM nposeaena cepus u3 10 npsKKOB B UTMHY ¢ pa30era ¢ pe3ynbTaTaMu:
8.05M, 8M, 7.95M, 8.04Mm, 8.02M, 8, 8.01m, 7.98Mm, 7.96M, 7.99Mm.

1) PaccumTaTh HEM3BECTHBIC XaPAKTEPUCTHKHU PACIIPEICICHUS BENUYUHBI X (JUTMHBI MPBIXKKA) —
cpedHee 3HaveHue u CpeoOHeK8aopamuiecKkoe OmKIOHeHue.

2) Ompenenuthb I0BEPUTEIIbHBIA UHTEPBAJT ¢ HagexkHoCcThIO  =0,95.

3) OueHUTh BEPOSITHOCTh TOTO, YTO MPHITYH B KOHTPOJIHHOM HUCIBITAHUH PO IECMOHCTPUPYET
pe3ynbTaT 601ee 8,04 m.

Pacuem korghpuyuenma koppenayuu ciayuaiinpix eeauyun.
Ilocmpoenue nuneiinoi 3a6UcuMocmu C1y4aiiHblX 6e1UYUH MEM 0O0OM
HAUMEHbUIUX

K8aopamoe ¢ ucnoib308anuem 3J1eKmpoHHbIX madauy,.

Ieab pa0oThbl: HCCIEIOBAaHME COBMECTHOTO pAaCHpENENCHUsl BepOATHOCTEH
PAI0B SKCIIEPUMEHTANIBHBIX JaHHBIX.

Bo wmuHormx Haykax (¢u3uka, XAMHUS, OHOJOTHS W JAp.) YACTO MPHXOIUTCS
CTATUCTUYECKN aHAJW3UPOBaTh BIMSIHHE OJHOTO ¢akropa Ha apyroi. IlomoGHbBIE 3amaum
BO3HMKAIOT TOTJa, KOTJa Takue (QakTopbl He SBISIOTCA HE3aBUCHUMBIMH, HO HX
(GyHKIMOHANBHAS  3aBUCHUMOCTh  HEU3BECTHA (nnm ee HEBO3MO>KHO HaWTH
aHanuThuecku). [lpuMepamMu  MOTYT  CIOYKHUTh 3aBUCHMOCTh  MEXKIY OCaJIKaMHU H
ypoXKaeM MM 3aBUCUMOCTb MEXIY KOHIIGHTpAaIMeil OpraHM4YecKHX BEIIEeCTB B BOJIE U
KOJIMYECTBEHHBIM COCTaBOM UXTHO(ayHBI.

BeposTHOCTHBIN MOAX0/T K PEIICHUIO MOT00HBIX 3a/1a4 UCXOIUT U3 MPEANO0I0KESHHUS, YTO
crcTeMa paccMaTpuBaeMbIX BEJINYHUH oOmamaer OTpeAeICHHBIM COBMECMHBIM
pacnpeoeiieHuem 8eposimHocmell.

CaoticTBa k03 PHIIIEHTA KOPPEIAIINHN:
1) 0=r(X,Y)<l;
2) ecimu X, Y HezaBucumsl, 10 (X,Y)=0;

3) ecau X, Y cBsi3aHbI MEXIy CO00# TMHEHHO# 3aBUCUMOCTBIO, T.¢. Y=aX+D, 1o
r(X,Y)=1. Ilpu stom uem Gimke OH K 1, TeM JIydiiie JUHEHHas 3aBUCUMOCTh My X U Y.

Koagppuyuenm xoppenayuu Iupcona

Kosdduument koppensuuu Ilupcona mnpumeHsercs B ciydae, €Ciu
M3Yy4aeMble CIIydaliHble BEIMYMHBI IPEAIIOJIOKHUTEIBHO pacipeeseHsl no Hopmanvuomy
3axony. OH

0003HaYaeTCs L ABYX Cﬂy‘laﬁHBIX BCJIIMYNH X uY y - 1 paCCYUTLIBACTCA C

3necs M 1 © 0603HAYAIOT MATEMATHYECKOE OKUIAHNUE U CPEIAHEKBAIPATUYECKOE
OTKIOHeH e CIYJanHON BETMYMHBL.

Ecau B pe3ynbTare N OIBITOB MOJYYCHBI JaHHBIC:
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TO K03 unuent koppensanuu [Tupcona paccuntsiBaeTcs o Gopmyine

[Ipu BeImoTHEHUN PabOTHI PEKOMEHIYETCS IPUIEPKUBATHCS CAEAYIOIIET0 IIaHa:

1. CdopmynupoBaTh KOHKPETHYIO 11€Ib pab0ThI (C ONMMCAaHHEM U3MEPSICMbIX BEIIMIHH
U MX MPE/II0JIaraeMoii B3aMMOCBSI3H.)

2. IlpoBecTH SKCIIEpUMEHTAIbHBIC H3MEPEHHS WA IPUBIICYh HUMEIOLINECS JaHHbIC
3HAYEHUM CiTydallHbIX BeIUUuH X U Y.

3. Pesymbprarel 0popMHUTH B BHIE TAOJIUIIHI

3111 BBectH 5TH JaHHBIE B JJIEKTPOHHBIC TaOMUIBI (MOXXHO 0Oe3  HOMepa u
3arosioBkoB). B daitne «Koppensius» - B siueiiku, Haunnas ¢ A11 uB11.

3112 st HaxoxaeHusT KO3 PUImeHTa KOPPesiy JIETKO BOCHOJIb30BATHCSA
MacTepoM (PyHKIIMIA:

B cBoOoaHyt0 siueiiky, Hanpumep, E11: Bemaska — ¢ynkyuss — KOPPEJI(CORREL) u3
KaTETOPHHU KCIAMUCIUYECKUe).

B kadecTBe MCXOTHBIX MAaCCHBOB BBIOUPAIOTCS 2 psifia TAaHHBIX U3 1 U 2 CTOJIOOB
TAOJUIILI C JAaHHBIMH.

Panzosvtit korgppuyuenm xoppensayuu (no Cnupmeny).

Jj1s IpU3HAKOB ¢ JI00BIM BUJIOM pacrpeziefieHusl MOXKET ObITh UCTIOJIb30BaH Paneosbiii

ko puyuenm rxoppenayuu (kospdunuent Cnupmena):
rae Oy u dy - paHru CTaTUCTHYECKUX AaHHBIX TPU3HAKOB X U Y COOTBETCTBEHHO.

Jlist ymoOCTBa €ro BBIYKMCIICHHST MOYKHO 3aIl0JIHUTh OJieTHO-3eIeHyr0 Tabmuiy (daiiia
«Koppemsus»:
1. Jlns nHauana B stueiiky H12 (dx) Beectu pyukimio PAHIT (RANK) u3 kareropun
«CTATUCTUYECKHME», TJ€ B «3HAYEHHE» YKa3aTh ajpec SYEHKH CO 3HAYCHHEM, UL KOTOPOTO
ompezensercs panr (All), B «iaHHBIe» yKa3aTh MacCHB BCEX JAHHBIX MEPBOTO INPH3HAKa,

3aKpenuB €ro, Kak abCOJIOTHYIO CCBUIKY JUIS JaJbHEHIIEro KOMMPOBaHUS HA COCCIHHE SUCHKU
(A$11:A$...), ykazaTh «tun» - 1 — B OPSIIKE BO3PACTAHHUS.

2. Ecniu nannbple mpusHaka Y cojepikKaTrcs B COCEAHEM CTOJIOIE, CKOMUPOBAaTh JaHHYIO
bopMyny Ha HIKHHUN Auamna3oH W Ha jauana3oH crpaBa (ctonben | - dy). IlomyueHnsie

3HAYEHHsI UCIOJIb30BaTh s MmojacueTa pazHoctH (dx- dy)2.
3. B K11 BBectr n (00beM BBIOOPKH).

4. Bectu B sueiiky L12 dopmyny s pacuera KodpduIMEHTa paHTOBON KOPPENSALMH,
Hanpumep: =1-(6*SUM(J12:J...))/(K12*(K12*K12-1)).



Ecnu paccmaTtprBaeMble IPU3HAKY UMEIOT HOPMAJIbHOE paclpeieieHUE, TO
1esnecooOpazHee OnpeaessiTh HaTnYrue KOPPEISIIIMOHHON CBS3U C MOMOIIBIO KOdpHIIreHTa
[Mupcona, T.K. B 3TOM citydae OH OyJeT UMETh MEHBIIIYIO TOTPEIIHOCTb, YeM PAHTOBBIM.

ITocmpoenue ypasnenus pezpeccuu.

e Jlng mOCTpOCHHMS PETPECCHOHHOW 3aBHCHMOCTH HEOOXOJMMO BOCHOJIB30BAThCS
Macmepom NOCMpoeHus ouazpamm ¥ TOCTPOUTh 3aBUCUMOCTh Y oT X (Jrydmie BeIOpaTh
moueunyio uru XY - pguarpammy). UToObl 100aBUTH JIMHEWHBI TpPEHI, W3 MEHIO
Juacpamma B EXcel wnu Bcemasxka B Calc BoiOparh koMaHIy «0dobasume JuUHUIO
mpenoa...». Beiopats «iunetnyo» (ecau k03(GpOUIUMEHT KOPPESIHUU JOCTATOYHO BEIUK).
YcraHoBUTh HEOOXOAMMEBIE TMapaMeTphbl, HEe 3a0BbIB YCTAHOBHUTH (IAXKOK «HOKA3bI8AMD
ypasHeHue Ha ouazpamme.

JlanHast mipsimMasi SIBJISIETCS] TIPSIMOM HAMTYUIIIETO CPEIHEKBAIPATHUYECKOTO MPHUOIUKEHUS K
OMIIUPUYECKUM TOYKAM, YTO COCTABJISET TPUHIMO MeTOJda HAMMEHbIHX
KB aJlparTo B . cyMMa Keaopamos OMKIOHEHUU IKCHePUMEHMANbHbIX MOYeK Om
cenaxcusaroweri Kpugou 0014CHA Oblmb MUHUMATILHOU.

[Ipumeuanwue. EcmuPazaen koadpdunuenra xoppemsaiun maiek ot 1 ( <0,8 ), 1o
CIIelyeT MOCTABUTh MOJI COMHEHHE HaJW4Me JMHEHHO#N 3aBucuMocTH Mexay X u Y (4 B meinom
COBMECTHOE pacIpesielieHie BEPOSTHOCTEH). B 3TOM citydae BOCHONB3YHTECH BO3MOKHOCTSIMH
IV TIOCTPOEHHUS TMOJHHOMHAIBLHOTO (JOrapu(MHYECKOTO, SKCIIOHEHIMAJIBHOTO WIH HHOTO)
NpUOIMKEHHsST JTaHHOM 3aBUCHMMOCTH, YCTAaHOBHB IIPH O3TOM CTENEHb W HEOOXOIMMBIE
napaMeTpebl.

. *[TommpoOyiiTe caenaTh MPOTHO3 3aBUCHUMOCTH Y OT X 3a MUMEIONIYIOCS 00J1acTh
OTIpE/ICTICHHUSI.

ee) ccpuiky Ha ONnline-kaabKysIsITOp WM Ha3BaHUE IPOTPAMMBI, I'1€ BO3MOYKHO
BBITIOJIHEHHUE 3TOH ONepalnu.

BBIOPAaHHOM BaMU AJICKTPOHHOM pecypce.
b) T'me ucoaB3yIOTCS pa3MEIeHus B Ballel ClICIHaTbHOCTH?

16) | a) IlpuBemure npuMep KOMIBIOTEPHOM MpOrpaMMbl (caiiTa, aKeTa IMPUKIAJIHBIX
MIPOrpaMM M T. [I.), PACCUNTHIBAIONICH YUCIIO pa3MerieHnii. [IpuBeauTe B Ka4eCTBEOTY

ff) CkpuHIIOTHI IpUMeEpa pacyera KOJIMYECTBA pa3MerieH i u3 20 3J1eMeHTOB 10 3 B

IIporpaMm 1 T. )I.), BBI‘H/ICJ'ISII-OH_Ieﬁ MaT. OKHJaHUC 1 JUCIICPCUTO 110 3dKOHY

oT4erTa:
gg) ccbuiky Ha Online-kaabKyIATOp WM Ha3BaHUE IPOTPAMMBI, I/I€ BO3MOXHO
BBITIOJIHEHHUE 3TOH ONepaluu.

€CIIM € paclipe/ielieHre BepOsTHOCTEN 3aJaH0 TaOIHIICH:
Y 1 2 5
P 0.3 05
0.2

2) T'me ucnosb3yeTcst MaT OXKUIAHKUE U JUCIICPCHS B BAICH CIICIIMATBHOCTH?

17) | 1) TIlpuBenute npuMep KOMIBIOTEPHOH MPOrpaMMBbl (caiiTa, makeTa MPUKIAIHBIX

pacipCaciiCHus BepOHTHOCTeﬁ, 3aJaHHOMY B BHU/JIC Ta6J'II/II_IBI. HpI/IBeI[I/ITC B Ka4YCCTBEC

hh) CkpuHIIOTHI TpUMepa pacyeTa Mat. OKUAAHHUS U TUCIIEPCUU CIy4alHOM BETHYMH

BOITPOCBHI K 3AYETY

1) Kakue KOM6I/IH3.I_II/II/I HAa3bIBAKOTCH IICPECTAHOBKAMU,
PasMCIICHUAMU, COYCTaHHUAMH ?



2)
3)

4)
5

Kakoe coObITHE Ha3bIBaETCS CIydaifHBIM?

[IpuBeaute npumepsl cOOBITUIL, KOTOPBIE B OIIBITE C

UTPAJIBHOW KOCTBIO MOKHO Ha3BaTh JJOCTOBEPHBIMU,
HEBO3MOKHBIMH; COBMECTHBIMH; IIPOTUBOIIOJIOKHBIMHU.

UTo Ha3BIBACTCS CYMMOM, MPOU3BEIACHHEM, PA3HOCTHIO COOBITHI?
Uem oTiMyaroTes KIacCU4eCKOE U CTaTUCTUYECKOE

onpenenenus BepositHoctu? 6) Kakue Bl 3HaeTe cBoiicTBa BeposTHOCTEH?

7

8)
9
10)

Uro siBNsieTCs CIEACTBUEM JIBYX OCHOBHBIX TEOPEM —
TEOPEMBI CIIOKEHUS BEPOSITHOCTEN U TEOPEMBI YMHOKEHUS
BEpOSITHOCTEN?

Uto onpenenser popmyna baiieca?

Kakast BenmmumHa Ha3pIBaeTCs CITydaiiHOM?

[IpuBennTe npuMepsl TUCKPETHBIX M HEMPEPBIBHBIX CI1y4aiHBIX

BenuuH. 11) UTo MOXKHO CUMTATh 3aKOHOM paclpe/Ie/ICHUs CITydaHO i

BCJIINYUHEI.

12)

13)

14)
15)

16)

17)

18)
19)
20)
21)

2)

23)

HOJ'H)?)YFICI) JOIIOJITHUTCIIBHBIMU UCTOYHHUKAMU,
OTMIIUTE TEOMETPUUECKOE paclpesieIeHuE,
OMHOMMATILHOE paclpesiesieHue,
pacnpenenenue IlyaccoHa.

[ToapoOHO onuIIMTE pacyeT BEpOATHOCTEH B 00IIEM
HOPMAJIEHOM PacIpeIeTICHHH.

B uem cocTouT «mpaBuiio Tpex CUrmM»?

Kaxkoii 3akoH pacnpeneneHus CiiydaiHbIX BEJIMYUH SBJISETCS
MpeeabHbIM 3aKOHOM, K KOTOPOMY MPUOIMKAIOTCS APYyrue

3aKOHBI pacIipe/ielIeHHs] P BECbMa 4acTO BCTPEYAIOIINXCS

TUMUYHBIXYCIOBUSX ?

Kakue mapameTpsl HOpMaJILHOTO 3aKOHA PacHpeaeIeHus

BEPOSITHOCTEH COOTBETCTBYIOT CTAHIAPTHOMY PACIPEACICHHUIO ?

Kak n3menseTcs rpaguk HOPMaJIbHOTO PACHPENCICHHUS C YMEHbIIICHHEM

napameTpa o?

Yro onpezenser napamerp G?

Bceeraa nmu Heo0X01MMO XapaKTepr30BaTh CIyYaiiHyI0 BETHYUHY ITOJIHOCTHIO?

Kakue 3agaum OTHOCSTCS K OCHOBHBIM 33J]a4aM MaTeMaTH4eCcKOH CTaTUCTHKH?
Kakue TpeboBaHUs MPEIbsBISIIOTCS K OL[CHKE CITy4aifHOM

BenuumHbI? [losicHUTE, YTO 03HAYAET KaXK0€ U3 HUX.

UYro BBIOMpaeTCsl B KAUECTBE OLIEHKU

MaTeMaTHYeCKOTO 0XKHUIaHUS U

CPEIHEKBAIPaTHUYECKOTO OTKIOHEHHUS CIIydaltHOM

BEJIMYMHBI?

Or 4ero 3aBUCHUT 3HaueHUE K03 uiuenTa tstu kak oHo HaxoauTCs? 24)

OT 4ero 3aBUCUT TOYHOCTH B OIICHKEC HSMCpHCMOﬁ BEJIMYHMHBI?

25)

Kornia BO3HMKAIOT 33Jjauul MCCIeI0OBaHUSI COBMECTHOTO
pacripesiesieHus: BEpOATHOCTEH U pacuera Ko3dduimenra
Koppensauuu?



26) Iepeuuncnute u3BecTHbie BaM cBoOlicTBa KO3(DPHIIMEHTA KOPPEISLIUHY.

Kakoe cBo¥icTBO HanboJee 4acTo MPUMEHSETCS ISl aHATTN3a JTHHCHHO U

3aBHCHUMOCTH JIBYX CIYJaiHBIX BETHUUH?

27) KakoB MpHHIKII TOCTPOCHUS METO]a HAMMEHBIIINX KBAIPaToOB?

28) Kak orieHMBaeTCS J0CTOBEPHOCTh BEIOOPOYHON Pa3HOCTH?

Yu4eOHble pecypchl

KAPTA JIMTEPATYPHOI'O OBECIIEYHEHUSA JUCHUITJIMHbBI
(6xr0uan mynomumedua u I1eKmponnsle pecypcol)
OCHOBBI MATEMATHYECKOM OBPABOTKH WH® OPMAITAU
Hanpagaenue noaroroBku: 44.03.01 ITeoazozuueckoe oopazosanue.
HaszBanmue (npo¢uinb) o6pazoBateibHOM NporpamMmmbi: MaremaTuka

KBaaudukauus (crenenn): daxkanaep
Ounas gpopma 0dyuenus

Ne Mecto xpanenus/ Koa-Bo

o/ HanMeHOBAHME 3JIEKTPOHHBIH aapec IK3EMILISAPO

I B/ TOYeK

AoCTyna
Oos13aTesqbHa" JuTEpPaTypa

1. | AprembeBa, H.B. OcHOBBI MaTemMaTH4eCcKOi Hayunas OubnmoTteka 11
06pabotku napopmarmu [Tekcr]: yueOHoe KI'TTY um. B.IL
moco6ue / H. B. AprembeBa. - KpacHospck: ActajdneBa
KTTIY um. B. I1. Acradsera, 2015. - 116 c.

2. | Pomanosa, H. FO. OcHOBBI MaTeMaTuueckou Hayunas OuGnmoTteka 91
06pabotku napopmarmu [Tekcr]: yuebHoe KI'TTY um. B.IL
moco6wue / H. 10. Pomanosa, A. B. Kaprares. - ActajdneBa
Kpacnosipck: KI'TIY um. B. I1. Actadbena,
2015.-140¢

3. | bonnaps, Anekcanap AnekcanpoBud OCHOBBI MexBy30BCKast NunuBunyaibH
MaTeMaTH4ecKoi 00paboTku nHpOopMaUK 3JEKTPOHHAs Bl
[DnexrponHnslii pecypce] : yaebHOE ocobue / A. OoubIroTeka HEOI'PAHUYEHH
A. bounaps, C. C. Kopo6koB ; Ypai. roc. nef. bl OCTYI
yH-T. - ExarepunOypr : [6. u.], 2018. - 139 c. -
bubnuorp.: c. 138. - Pexxum gocryna:
https://icdlib.nspu.ru/view/icdlib/6897/read.php

JonosHuTEILHAS JJUTEpaTypa

4. | KeiiB, M. A. JluckpeTHas MmaTeMaTuka ajs OBC KI'TIY um. B. II. | UnauBunyansx
OyIylIero ydutens MaTeMaTUKU ActadneBa BIif
[2nexrponHnsIii pecypce] : yaebHOE ocoOme / HEOTpaHUYECHH
M. A. KeiiB; Kpacnosp. roc. nesn. yH-T um. B. BII JOCTYII

I1. AcradneBa. — Kpacnosipck, 2008. — 67 c. —
Pexxum nocryna :
http://elib.kspu.ru/document/5567




5. | Credanoa, H.JI. OCHOBBI MaTeMaTHIECKOM S5BC NunuBuayaibu
00paboTku nHpopmanuu: YueOHoe mocodue «YHUBEPCHUTETCKAS 13174
JUIsL OpraHU3alui CaMOCTOSITEIIBHO U O0uOIMOTEKA OHJIAMH» | HEOTPAaHUYEHH
JICITEIIbHOCTH CTYACHTOB : yueOHOE nocodue / Bl JIOCTYIT
H.JI. Credanosa, B.I1. Cueryposa, O.B.
XapuToHoBa ; Poccuiickuil rocy1apCTBEHHbIN
negaroruueckuil yausepcuter um. A. 1.
I'epuena. - Canxt-IlerepOypr : PI'TIY um. A.
. T'epuiena, 2011. - 134 c. : cxem., wi. - ISBN
978—-5-8064—1648—4 ; To xe [DneKTpOHHBIN
pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=
428337
6. | OcHOBBI MaTeMaTH4ECKOM 00pabOTKH MexBy30BCKas NunuBuayansH
uHpopMaru [ DnekTpoHHBIN pecypc] : ANEKTPOHHAs 13178
yaeOHO€ 1MocoOue : HapaBJICHHUE MO ITOTOBKH - oubmmoTeka HEOTPaHUYEHH
"[lemarorudeckoe oOpazoBanue', BI JOCTYI
kBanudukaiys (CTENeHb) BHITYCKHUKA:
Oakanasp : pex. YMO By30B P® / [aBT.-coCT.:
N. H. Biacosa, M. JI. JIypse, 1. B. MycnxuHa,
A. B. Xymsaxosa] ; [lepmckuii roc. rymaHuTap.-
nexa. yH-T. - [lepms : I[IITTIY, 2013. - 116 ¢c. :
Talb1., uepT. - bubauorp. B KoHIIE pa3aeNos. -
Pexxum
noctyna: https://icdlib.nspu.ru/view/icdlib/6407
[read.php
YyeOHO-MeTOANYECKOE O0ecleuyeHHe IJIsl CAMOCTOSATEILHOH padoThl
7. | Kaasnk, }O.A. Maremarndeckuii ‘cn@BapL i 9BbC NunauBunyanbH
I0.A. Kaasuk. - Mocksa | ®u3mMariur, 57007/’-/ «YHUBEPCHUTETCKAS BIN
336 c. - ISBN 978-5-9221-0847-8 ; To ke | OuOIMOTEeKa OHJIAMH» | HEOTPAHUYEHH
[DnexrponnbIit pecypc]. - URL: BII JIOCTYII
http://biblioclub.ru/index.php?page=book&id=
68438.
NudopmanmoHHbie CIIPABOYHBbIE CUCTEMbI U PO ecCHOHAJIbHBIE bl IAHHBIX
8. | Hayunas 6ubmuorexa KI'TIY um. B.I1. http://library.kspu.ru/jir JOKaJIbHAs
AcradpeBa bis2/ CeTh BYy3a
9. | MexBY30BCKas JJICKTPOHHAs OUOIHOTEKA https://icdlib.nspu.ru/ | UuaauBuayansx
(M3B) BIi
HEOTPaHUYEHH
bl JOCTYI
10 | Elibrary.ru [DnexrponubIit pecypc]: http://elibrary.ru WNuauBuIya sH
ANEKTpOHHAs OMOIMOTEYHAs cUcTeMa BIif
HEOTPaHUYECHH
BIM JIOCTYII
11 | MexBy30BCcKkasi ~ 3JeKTpoHHass  OumOimoteka | https://icdlib.nspu.ru WNuuBuyansH
(M3B) BIi
HEOTpaHUYECHH
BIM JIOCTYI
CornacoBaHo:

I'naBHbIil OnbOIMOTEKADD

(MOIKHOCTD CTPYKTYPHOTO TIOpa3ielieHus)

(romrmcn)

[  ®oprosa A.A.

(DPamumus 1.0.)



Kapra MmaTepuaibHO-TeXHHYECKOH 0a3bl TUCIHUILTHHBI
OcHOBBI MaTeMaTHYeCKOi 00pa00TKH NH(GOpMALIUYT
Juis1 o0yuarommxcs o0pa3oBaTeibHOI MPOrpaMMbl
Hanpagaenue noarorosku: 44.03.01 Ilenaroruueckoe oopazoBanue
Hanpagaennocts (mpoguiib) odpasoBaTtesibHOI mporpaMmbl: MaremMaTuka
KBamndukauus (crenenn): 6akajaBp
ouHasi gopma oOyueHnust

Ayautopus ] Oo6opynoBanme

IJIst MPOBEACHUS 3aHATHI JeKIHOHHOTI O THIIA, 3aHATHH CEMHUHAPCKOI'0 THUIIA,
KYPCOBOTI'0O IPOCKTUPOBAHUSA (BbIHOJIHeHI/Iﬂ KYPCOBBIX paﬁoT), rpynmnoBbIX U
HHIUBUAYAJTbHbBIX KOHcyﬂbTaHHﬁ, TEKYLIEro KOHTPOJIfA YCIIEBACMOCTH U
l'lpOMe)KyTO‘-IHOﬁ aTreCTaumu

r. KpacHosipck, [Ipoekrop-1lmr., yueObHast gocka-2mIT., KOMrbrorep -lmr
ya. Ilepencona, 7, Linux Mint — (Co6oauas iunensus GPL)
ayn. 1-10
r. KpacHosipck, MapxkepHas gocka-1miT., KOMIbIOTEp- /IIT., JOCKa
yi. Ilepencona, 7, | yueOHas-1mr.
ayn. 1-11a Linux Mint — (CBo6orHas nutiensus GPL)

KommbroTep ¢ BBIX0I0M B HHTEPHET — 9MIT., TPOEKTOP —
lurr., HarIsggHBIE TOCOOHS (CTEHBI), MApKepHast J0CKa
— lmT. ¢ ycTpoMCTBOM Uil HHTEPAKTUBHOM TOCKH,
JI0CKa MapkepHas — 1t

Anst O6pazosanue 8 (nmumensus Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

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

VYuyebnas nocka-1mr., mpoektop-1miT., KoMIbIOTEp-
lmrT., mapkepHas gocka-1mT., 1eMOHCTPAITMOHHBIN
croJ-lmr

Linux Mint — (Co6oauas aunensus GPL)

r. KpacHosipck,
yi. I[lepencona, 7,
aym. 2-11

MapkepHast JocKa-21I1T., UHTepaKTHBHAs JOcKa-1mT.,
npoektop-1mrt., Hoyroyk-10mrT., TeneBu3op- lmir.,
KoMmmbioTep- 2mT., MOVY-1mir.

Linux Mint — (Co6oauas aunensus GPL)

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

Kommptorep- 1., MHTEpaKTUBHAS 10CKa - 1 1mT.,
cucrema BugeokoHdpepenicsszu Policom — 1 mt. (6e3
ceTH), yueOHas jgocka- 1ot

r. KpacHosipck,
yi1. Ilepencona, 7,

ayn. 3-02 Linux Mint — (Co6oauas aunensus GPL)
r. KpacHosipck, VYuebnast focka-1mir., skpad-1iiT., mpoekrop-1miT.,
yi1. Ilepencona, 7, KOMIbIoTep- 11T,
ayn. 3-11 Linux Mint — (Co6oHas nutensus GPL)
r. KpacHosipck, Kommnbrotep ¢ BbIxo10M B uHTepHET-1011T, yueOHas
yi. [lepercona, 7, | mocka-1 mr.
ayn. 3-12 Linux Mint — (Co6oauas nunensus GPL)
r. KpacHosipck, Kommnbrorep-15m1T., npunTep-1m1T., MapkepHas J0cKa-
yi. Ilepercona, 7, | lmt., mpoekTop-1iiT., HHTEpaKTUBHAS HOCKa-LIIIT.

ayn. 3-13, 3-14 Linux Mint — (Co6oauas aunensus GPL)

[Ipoektop-lmrt., KOMIbIOTEP-1211T., MapKepHast JOCKa-
1., MHTEpaKTUBHAS J0CKa- 1T,

Microsoft® Windows® 8.1 Professional (OEM
nunensus, koHTpakT Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIum ceprudukart
Ne1B08-190415-050007-883-951;

r. Kpacnosipck,
yi. Ilepencona, 7,
ayn. 3-15




7-Zip - (CobGoanas nmuuen3us GPL);

Adobe Acrobat Reader — (Co6oaHast iniieH3us1);
Google Chrome — (CoGoaHas JuiieH3us);
Mozilla Firefox — (CBoGoauast muiieH3us);
LibreOffice — (Co6oguas muuensus GPL);
XnView — (CBoOo iHas JIUIICH3US);

Java — (CBoOotHast nHIIeH3HS);

VLC — (CoGoaHas TUIIEH3UA);

XKusas maremaruka 5.0 (Konrpakr HKC-/15-294/15 ot
21.09.2015, mmunensust Ne 201515111);

GeoGebra (CBo6o1HO pacnipocTpaHsieMas B
HEKOMMep4ecKuX (yueOHbBIX) IeTISIX JIUICH3HS)

r. KpacHosipck,
yi. Ilepencona, 7,
ayn. 4-01

Yyebnas nocka-lmr., OndIuoTeKa

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

Komnsrotep -1mrt., npoekrop-1uit., HHTepaKTUBHAs
nocka-1miT., MapkepHas n1ocka-1mr., yaeOHast JocKa-
1. Linux Mint — (CBoGoanas nutensust GPL)

r. KpacHosipck,
yi. Ilepencona, 7,
ayn. 4-11

VYyebuast nocka-lmir.

JJIsI CAMOCTOSITEIbHOM padoThI

r. KpacHosipck,
yi. Ilepencona, 7,
ayn.1-01
OrtpacneBas
6ubnnoTexa

Komup-lmt

r. KpacHosipck,
yi. I[lepencona, 7,
ayn. 1-02
UuTanbHBIN 3211

Komnrerorep-10ms., mpunTep-lmt
28 (n

AnbpT O6pazoB Hiic niensus Ne AAQO.0006.00,

noroBop Ne JIC 14-2017 ot 27.12.2017




	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	Лист внесения изменений
	Лист внесения изменений (1)


