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1. HammeHoBaHnme JUCHUILIMHBI «CTaTucTHdecKas o6pa60TI<a JaHHBIX H MaTeMaTH4YCCKOC
IIaHUPOBAHUC DKCIICPUMCHTA»

Lenu u 3a0auu oucyuniunvl

LenssMu OCBOCHUS AMCIUIUIMHBI SBISCTCS M3YyYCHHE OCHOBHBIX WHCTPYMEHTAJIBHBIX CPEICTB
aHaM3a JIAHHBIX, KOTOPbIC MOKHO Pa30HMTh HA TPU IPYIIBI — HHPOPMAIIMOHHO-TOMCKOBRIHA (Query
Tools), oneparuBHo-ananmuTrueckuii (On-Line Analytical Processing) u unTtemnexktyanbhbiii (Data
Mining Tools) — u u3ydeHHe METOMOB MOCTPOCHHS MAaTEMAaTHUYECKHX MOJEICH paccMaTpHBaeMbIX
MIPOIIECCOB Ha OCHOBE MMEIONIMXCS JaHHBIX. K omepaTuBHO-aHAIMTUYCCKOMY U HHTEIUICKTYaTbHOMY
aHaJIM3y JaHHBIX OTHOCSATCS MPEIBAPUTEIIbHBIN aHATN3 MPUPOJBI JAHHBIX, METO/bI BH3YyaTU3allMd U
CTaTUCTHUYECKOU 00paOOTKU JaHHBIX, BBISIBIICHUE CBS3CH U 3aKOHOMEPHOCTEH.

3aayaMy OCBOCHUSI TUCHUIUTUHBI SIBIISFOTCS TPUOOPETEHUE 3HAHKIA O MPUHITUIIAX, CIIOCO0aX U
nopsijike 00pabOTKM JaHHBIX, M3YyYCHHE METOJ0B MaTeMaTHYCCKOr0 MOJICIIMPOBAHUS HAa OCHOBE
JaHHBIX W IPOTHO3a B Cilyyae IAHHBIX, MPEICTABICHHBIX BPEMEHHBIMU psiiamMu, (HOPMHUPOBAHUE
HaBBIKOB B pa3pa0OTKe U peau3allii MaTeMaTHUYSCKUX MOJICIICH HCCIIelyeMOro mpolecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

IInanupyeMble pe3yJbTaThl 00yYeHHs MO TUCIUILINHE HaunmeHoBaHHe OLIEHOYHOTO
(Mmony.110) cpeacrBa
3HaeT
. NunuBuayanbHOe 3aaHKe,
— pa3iMyYHbIe METOMBI JBYX- U TPEXMEPHOW BU3YyaIHU3alHH
HAHHEIX: KOHTpPOJIbHAsI paboTa, TEOPETUUECKUE
)

BOIIPOCHI U IPAKTUYCCKUC 3adaHUs A1

— Kakye MaTeMaTU4YECKHUE MOJEIN U METO/bI UCIIOJIb30BaTh o
MIPOBEACHUS ITPOMEKYTOUHON

JUTSL OITMCAHUS JAHHBIX

aTTecTanuu
— QITOPUTMBI aHAJIM3A JAHHBIX
ymeer
— BBLAEIATH XapaKTepHbIE 0OCOOEHHOCTH, COJIEPIKaIINECs B
WNunuBuayansHOE 3a1aHKeE,
JAHHBIX

KOHTpOJIbHAs paboTa, TEOpETUUECKHUE
BOIPOCHI U IPAKTHUECKUE 3aJaHUS IS
IIPOBEJEHUS IPOMEKYTOUYHOU

— HHTEPIPETUPOBATH PE3YyJIbTAThI, I0JYYEHHBIE IIPH
aHalIu3e JaHHBIX;
— IIOHHMMATh IPUEMIIEMBIE KJIACChl MOJEIIEH, ITO3BOJISIOIINE

aTTECTAllUU
OIIMCBIBATh UCXOJHBIC JAHHKIC, B TOM YMCIIE,
HaxXoOAIIUXCSA Ha CTBIKE HAYK
BJIajaeeT
— CIIOCOOHOCTBIO  OPUEHTUPOBATHCA B NPHUKIATHBIX NuauBunyanbHOE 3aaHueE,
nakerax o0OpabOTKH TaHHBIX; KOHTpOJbHAs paboTa, TeOpPETUIECKUE
— HaBBIKAMHU WUCIIOJIL30BAHUS MATEMATHYECKUX ITAKETOB | BOIPOCHI U MPAKTUUCCKUC 3aJaHus Il
MIPUKJIAIHBIX IIPOTPaMM IS aHAJIN3a JAaHHBIX, MPOBEICHUS TIPOMEKYTOUHOMN
— HAaBBIKAMHU HMCIIOJIb30BAHUS CTATUCTUYECKUX IIAKETOB arTeCTanuu

MPUKJIAAHBIX ITpOTrpaMM IJId aHAJIM3a JaHHBIX

3. Yka3aHue MecTa AUCHUILINHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMbl

3.1. MuctumumHa «CrarucTryueckas oOpaboTKa JaHHBIX M MareMaTWdecKoe IJIAaHWPOBaHHUE
HKCMEPUMEHTa» OTHOCHTCA K 00pa3oBaTebHOMY KOMIIOHEHTY Y4eOHOro IulaHa MpOrpaMMbl
acnHpaHTypsl, (aKyIbTaTUBHbBIE TUCHUTUIMHBI.

3.2. Jlns wu3ydeHus [aHHOW JUCHUIUIMHBI HEOOXOMWMBI 3HAHUS, yMEHHUS ¥ HaBBIKH,
npuoOpeTeHHble TpH OO0yYeHWH 10 TporpamMmaM OakajaBpuara, CHenuaauTeTa W (WIn)
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MarucTpaTyphl.

Tpe606aHu;z K OCHOBHbIM 3HAHUAM, YMEHUAM U 61A0EHUAM 06yqai0u;uxc;1:
I[HSI OCBOCHUS OUCHUIIIIMHBI «CraTucTuueckas 06pa60TKa JaHHBIX MW MaTr€éMaTHu4CCKOC
IIJIAHUPOBAHUEC DKCIICPUMCHTAa» HCO6XO,I[I/IMOZ

3HATh!
- IIPUKJIQJHbIEC TAKeThl BU3yaIU3alluy JAHHBIX;

- METObI aHAIHM3a U CTATUCTHYECKONW 00paOOTKU JaHHBIX;
- OCHOBBI KOPPEJISLIMOHHOIO U PErPECCHOHHOIO aHAIN3a;
- JTalnbl COCTABICHUS MATEMaTUYECKOW MOJIETH.

YMETb:
- MPOBOJUTH TOWUCK, O00pabOTKYy © aHauu3 pa3iiuyHOro pojaa HHGOpMAIHMUA |

JIMTCPATYPHBIX HCTOYHUKOB;
- IMPUMCHATH OCHOBHBIC TCOPETUYCCKUC ITOHATUA, YCBOCHHBIC B IIPOLCCCE O6y‘IeHI/I$I;
- BU3YAJIM3UPOBATH ABYX- U TPECXMCPHBIC JAHHBIC Ha KOMIIBIOTCPE,
- BBIYHCIIATH OCHOBHBIC OIMMCATCIBHBIC CTATUCTHKH,
- HaXOJUThb KOPPCIANUOHHBIC CBA3U U PETPCCCUOHHBIC COOTHOIICHMA.

BIIAJIETh:

- HaBbIKaMU pabOThI C JIUTEPATYPOi;

- CTaHAApPTHBIMU METOAaMHW W MOACIIAMH aHaJIM3a OAaHHBIX W HUX I[PUMCHCHHEM K
pELLICHHIO NPUKIAIHBIX 33a4;

- CIOCOOHOCTBIO K OIIEHKE CTENEeHM aJIeKBaTHOCTH MpeIaraeMoro amnmapara K pereHuo
MPUKJIAJIHBIX 3a7a4;

- HaBBIKaAMH (bOpMaIII/ISaIH/II/I MMPUKIAAHBIX 3a7a4, aHajlu3da WU HHTCPIPCTAlUN pCHIeHI/Iﬁ
COOTBCTCTBYIOIIUX MATEMATHYCCKUX MOI[GJ'IGfI;

- HaBBIKaAMH pa60T51 C MaKeTaMu MPUKIAJHBIX ITPOrpaMM JJIs1 BU3yaJlu3aliuu JAHHBIX,

- TEXHUKOHN BBEIYHCIIEHUS CTAaTHCTUYECKIX XapPaAKTCPUCTHK JAHHBIX HA KOMITIBIOTCPE,

- HaBBIKaAMH pa60T51 C MaKe€TaMu MPUKJIAAHBIX IMPOrpaMm Jid pErp€CCUOHHOTO aHAJIN3a,
HaBBIKAMH MaTEMaTHYECKHX BBIUMCIICHHHA B MNPUKIAAHOM MATCMATHYCCKOM IIaKCTEC

MathCAD.

3.3. OcBoeHME JaHHOM JUCHMIUIMHBI O0ECleYnBaeT BO3MOXHOCTh AKTMBHOTO YYacTUs B
MEXIYHAapOAHBIX  00pa3oBaTeNbHBIX  Mporpammax, KOH(PEpEeHLUsAX, CUMIO3MyMaxX, YTEHHE
CIELMAJIbHOM JINTEPATYyphl U JIp.

4. O0beM AMCUMIUIMHBI B 324€THBIX €IMHHUIAX ¢ YKA3aHHEM KOJINYEeCTBA aAKAJAEeMHYECKUX MU
ACTPOHOMHYECKHX YacOB, BbIIeJIEHHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenoaasareseM (10 BUJAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOATEIbHYI0 Pa00Ty 00y4aroMXxcs

Yacos
Buj yueOHoii 1eATeIbHOCTH 1o ceMecTpam
Bcero
4
KonrakTHas padora 30 30
6 m. 4. 1eKyuu

npaxkmuueckue 3auamus (113) 30 30

CamocrositesbHas padora (CP) 42 42
TpynoeMKOCTh 10 AUCHUIUIMHE ‘ 4acoB: 72 72




3au. eo: 2 2
[TpomesxyToUHas aTTECTAIUHU 110 YacoB:
JMCIUTLITHHE 3a4. eI
HUTOIO: 4acoB: 72 72
OO0mas Tpy10eMKOCTh 3a4. eI 2 2

5. Conep:kanue IUCHUILUIMHBI, CTPYKTYPMPOBAaHHOEe MO TemMaM (pa3aejaM) ¢ YyKa3aHHeM
OTBEJEHHOI0 HA HHUX KOJHYECTBA AKAJeMHYECKHX HJIH ACTPOHOMHMYECKHX YacCOB U BHIO0B
Y4eOHbIX 3aHATHI

5.1. TemaTuueckuii mjIaH JUCHUILINHEI

KonrakTHas
=9
3] pabora (1o
Ne Pa3gen aucuunanHbI “E’ yueOHBbIM CP Bcero
3 3aHSATHIAM)
Jlekn. | 113 | JI3
1 1-ii pa3znen «CoBpeMeHHbIe rpadguyecKue 9 12 21
" | MeTOaBI BU3YAJH3AIMHU JAHHBIX»
11 Busyanuzamusi [JaHHBIX B DJIEKTPOHHBIC 3 4 7
TaOIHUIBI
1.2 | Busyanmzanus JaHHBIX B IBYMEPHOM CIIy4ae 3 4 7
13 Busyanuzanusi JaHHBIX B TPEXMEPHOM 3 4 7
ciy4dae
2 2-ii pa3nea «CoBpeMeHHbI 12 17 29

KOMl'll)lOTepH])Ii/i AHAJIN3 JaHHBIX>»
Brerunciaenue omnumcaTelbHBIX CTAaTHUCTHK B

2.1 3 4 7
HJIEKTPOHHBIE TaOJIUIIbI

2.2 | Brluncienne onucareabHbIX CTATUCTHK 3 4 7

HOCTpOGHI/Ie MO,Z[CJ'IGI\/'I, OIIMCBhIBAIOIINX CBA3b

2.3 3 4 7
MEXy JTAHHBIMU, B QJICKTPOHHBIE TaOJIUIIBI
24 ITocTtpoenue } 0JTHO(aKTOPHBIX 3 5 8
pETPECCUOHHBIX MOJIETEN
3 3-ii paznes «O0padoTKa JaHHBIX H 9 13 29
" | Beruncaenuss B MathCAD»
31 OCHOBHBIE MAaTeMAaTHYECKUE BBIYUCICHUS CO 3 4 7
CKQJIIPHBIMU U MAaTPUYHBIMU BETUYMHAMU
32 Haxoxnenne Kopljeﬁ, pelnieHne ypaBHEHUN 1 3 4 v
CHUCTEM YpaBHEHUH
3.3 | O6paboTKa TaHHBIX 3 5 8
®opMa NPOMEKYTOUYHOM aTTECTAIUU — 3a4eT - - - - -
HToro yacos: - - 30 - 42 72

5.2. ConeprxaHue pa3/iejoB AUCIUILUIUHbBI

1-ii pa3nen: «CoBpemeHHble rpaduyeckne MeToAbl BU3YAJTU3ALMUN JAHHBIX»
1.1. Buzyanuzarust JaHHBIX B 3JICKTPOHHBIC TAOJIUIIBI
I/I3y‘{aIOTC$I pa3quHI>Ie CHOCOGLI BI/I3yaHI/I?>aI_[I/II/I JAHHBIX B BHCKTPOHHLIC Ta6JII/II_U>I.




1.2. Buszyanuzanus JaHHBIX B JBYMEPHOM Clly4ae

Hayunas rpaduka. [IpenBapurenbHas moarotoBka naHHbIX. PopmaTtupoBaHue rpadguyueckoro
oObekTa. CrnaxkuBanue rpaduka. Mcnonb3zoBanue mapkepoB. BeraBka metok. Heckonbko rpadukoB
Ha 00X KOOpPAMHATHBIX ocsix. Co3laHue W pelakThpoBaHHUE JiereHabl. Heckonbko rpaduueckux
o0BbeKkToB Ha Jucte. Co3ganue Haanuceil u nosicuenuii. BectaBka rpaduyueckux 0OBbEKTOB B TEKCTOBBIN
penakTop. ABTOMAaTH3alMs BU3yaJIU3allui UACHTUYHBIX JAHHBIX.

1.3. Busyanuzanus 1aHHBIX B TPEXMEPHOM CIIy4ae

Hayunas rpaduxa. [IpeaBapuTensHas moAroToBKa JaHHBIX. BIOOp MeToa mpeaBapuTeIbHOM
nBymepHou — uHTepnossiuuu.  Iloctpoenne  nmHMit  ypoBHs.  [locTpoeHne  MOBEPXHOCTH.
dopmarupoBanue rpadudeckoro oodbekTa. CrimaxuBanue. Heckonbko rpadgudecknx OOBEKTOB Ha
nucre. Co3anue HaJNMUCeH U MmoscHeHuid. Vcronp30Banne 11BETOBOM raMmbl. M3MeHeHue 1udpoBbIx
METOK Ha YpOBHsAX. BcraBka rpaduyeckux OOBEKTOB B TEKCTOBBIA PEAAKTOP. ABTOMATH3AIIH
BU3yaJIN3allM1 UACHTUYHbBIX TAHHBIX.

2-ii pa3zaen: «CoBpeMeHHbIH KOMIILIOTEPHBIH aHATU3 JAHHBIX»

2.1. Beiuucienue onucarenbHbIX CTATUCTHK B AJIEKTPOHHbIE TAOIHIIbI

PaccmarpuBaroTcss  mepBUYHblE  CHOCOOBI  0OpaOOTKM  JaHHBIX. AHalmM3  MPOCTBIX
(HecrpynIMpOBaHHBIX) JaHHBIX, pacueT 3JEMEHTApHBIX (OMMCATENbHBIX) CTATUCTUK. BcTpoeHHBIE
cratuctuueckue (QyHkuuu. ['pynnupoBaHue AaHHBIX. AHQJINW3  CIPYNIUPOBAHHBIX  JAHHBIX.
['enepupoBaHue 3HaYCHUI CIYYalHON BEIWYMHBI. MOJIETUPOBAHUE CIIyYalHOW BEJIWYMHBI, UMEIOIIECH
pa3IUYHbIE PACIPEACIICHHUS.

2.2. BrluuciieHue onucaTenbHbIX CTATUCTHK

Pacuer snemeHTapHBIX (OMMCATENBHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (QYHKIUU.
AHanmu3  CrpyNIIMPOBAaHHBIX  JaHHBIX. ['eHepupoBaHME 3HAYEHUHW  CIy4YalHOW  BEJIWUYMUHBI.
MoznenrpoBaHue cirydalilHOW BEJTMYMHBI, UMEIOLEN pPa3InYHbIE PAaCIpeleICHUS.

2.3. IlocTpoenue Moienei, ONUChIBAIOIIMX CBSA3b MEXAY JAHHBIMU, B 3JIEKTPOHHBIE TaOJINILIbI

Brruncnenne koBapuanui M Koppensuuid. IlocTpoeHue perpeccMOHHOrO  ypaBHEHUS.
JluneiiHass perpeccusi, BCTPOEHHbIE (DYHKIMM 3JIEKTPOHHBIX Tabiuil. CTaTUCTHYECKHE KPUTEPHUU
KayecTBa MOJYYEHHOI0 PerpecCHOHHOro cooTHomeHus. Koagounuent nerepmunanuu, F-ctaructuxa.
JloBepuTenbHbIE MHTEPBAJBI A KO3()PUIMEHTOB ypaBHEHUs perpeccun. Bron ¢opmyn. Perpeccus
Ha OCHOBE HEJIIMHEMHBIX YPaBHEHUMN.

2.4. Iloctpoenue ogHO(PAKTOPHBIX PErPECCHOHHBIX MOENel

[IpenBapuTenbHas MOATOTOBKA IaHHBIX. BBOA M UMNOPT AaHHBIX. 3allycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmopsjounBaHue U (GuiabTpanus pe3yabTaToB. Tabinia napaMeTpoB YpaBHEHHS
perpeccun. MHTepiperaius pe3yabTaToB. AHaiIu3 octatkoB. @opMaTupoBaHue rpaduka. Y cTpaHeHHe
«HEyJauHbIX» 3HadeHui. lcmnonb3zoBaHue (uIbTPOB, BblunciaeHue Dypbe CHEKTpa, CriIakKMBaHUE
crmaitHom. ['enepauus Tabmuu. CoxpaHeHHE pPe3ylbTaTOB aHalW3a. OKCHOPT pe3yJibTaToB B
TEKCTOBBIA PEIAKTOP.

3-ii pazaen: «O0padoTka naHHBIX U BbhIuncjaenuss B MathCAD»

3.1. OcHOBHBIE MaTEMATUUYECKHUE BBIYUCIEHUS CO CKAISIPHBIMU U MAaTPUYHBIMH BETMYMHAMHU

Apudmerndeckue omeparnuu, TMpaBuiaa HaOopa ¢GOpMys, JJIEMEHTapHbIE BBIUYHCICHUS.
Hcnonb3oBanne BeTpoeHHbIX (yHKimid. Iloctpoenne ¢yHknmii mnonp3oBareneMm, olnepaunuud ¢
¢byukusamu. UnterpupoBanue u nuddepenupoBanue. Co3aHue BEKTOPOB M MaTpHIl, ONEPALUU C
HUMH. MaccuBbl, UX CO3JlaHHe, omepanuu ¢ mMaccuBamu. [locTpoeHue rpaukoB. AHaIUTHYECKHE
(CUMBOJIbHBIE) BBIYMCIICHUS.

3.2. HaxoxneHue KOpHEH, pellieHne ypaBHEHUI U CUCTEM YpaBHEHUI

Haxox/1eHnst KopHEell HETMHEHHOTO ypaBHEHUs. Pellenre TMHENHbIX YypaBHEHUN B MAaTPUYHON
¢dopme. PenieHne KOHEUHBIX ypaBHEHHH M CHCTEM KOHEUYHBIX ypaBHEHHi, omepatopbl Given — Find,
YHUCJIEHHOE M CHUMBOJIbHOE pelieHue. PerieHune oObIKHOBEHHBIX An((EepeHLUaNbHbIX YpaBHEHUH U
cucteM OOBIKHOBEHHBIX MH(QepeHIaIbHbIX ypaBHeHUH, oneparopel Given — Odesolve, pemenue
cucreM au(pdepeHInaNbHbIX YPAaBHEHUH pa3IMYHOrO MOpsAAKa, HadajdbHAas W KpaeBas 3ajJauu,
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HCIIOIB30BaHUE OMIIUHI, BEIBOJ PE3YNIHTATOB, rpaduK penieHus, TOUHOCTh pemenus. Oneparop rkfixed,
peleHre HadanbHOU quddepeHraIbHoi 3a1aul nepBoro mopsijaka merogom Pynre-Kyrra, cBenenue
IIPOU3BOJILHOTO YPaBHEHHUS K YPaBHEHHUIO [IEPBOT'0 MOPSAIKA, BBIBOJI PE3YJIbTATOB, Ipa MK pELICHUs.
3.3. O6paboTKa JaHHBIX
Pacuer snemeHTapHBIX (ONMCATENbHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (DYHKIUH.
PaGota co crpynnupoBaHHBIMH JaHHBIMH. [eHepupoBaHUE 3HAUEHUH CIy4ailHOW BETUYMHBI.
MonenrpoBaHue cirydalilHOW BEJITMYHMHBI, UIMEIOLLEH Pa3InYHbIC PACIIPEACICHUS.

5.3. [IpakTuyeckue 3aHATUA

Ne Ne paznena . Bcero
e HanmMeHoBaHMe NMPAKTHYECKHUX 3aHATHI 4ACOR
1-ii paznen | CoBpemMeHHBbIe rpauuecKue MeTOAbl BU3YAJIU3AIUH TAHHBIX 9
1 1.1 Busyanu3zanus qaHHbIX 3
2 1.2 Busyanu3zanus JaHHBIX B JBYMEPHOM CITy4yae 3
3 1.3 Busyanu3zanus JaHHBIX B TPEXMEPHOM CiIydae 3
2-ii pasaen CoBpeMeHHbIIi KOMIBIOTEPHBbI CTATHCTHYECKUI aHAIH3 12
JaHHBIX
4 2.1 Brrunciaenune onyucaTebHBIX CTaTHCTHK 3
5 2.2 Brruncienue onucaTelIbHBIX CTATUCTHK 3
6 2.3 [TocTpoenne Mojenei, ONMMCHIBAIOIINX CBSA3b MEXKy JTaHHBIMU 3
7 24 [TocTpoeHne ogHOPAKTOPHBIX PETPECCHOHHBIX MOJIEIIeH 3
3-if pa3aen Oo0paboTka nanHbIX U BbIuucaeHuss B MathCAD 9
8 31 OCHOBHBIE MATEMATUYCCKUE BBIYUCIICHHS CO CKAISIPHBIMH U 3
MaTPUYHBIMHU BETUYMHAMU
9 3.2 HaxoxneHue kopHell, pelieHue ypaBHEHUI U CUCTEM YpaBHEHUM 3
10 33 OCHOBHBIE MATEMAaTUYCCKUE BBIYUCIICHUS CO CKAIIPHBIMU U 3
MaTPUYHBIMHU BETUYMHAMU

5.4. JJabopaTopHBIN PAaKTUKYM
He mpenycMoTtpeHo.

5.5. CamocTtosaTenpHas pabora

Ne Ne paznena . Bcero
Bua camocrosiTe/ibHOI padoThI
n/n | AMCUHUILUINHBI 4acos
1-i1 paznen CoBpemeHHbIe rpapuuecKre MEeTO 1bl BU3yalu3allii JaHHbBIX 12
1 11 O3HakOMJIEHHE C Pa3IMYHBIMU TUIIAMH IPapruecKoro 4
IIPE/ICTaBICHMSI JAHHBIX
2 12 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
IIPE/ICTaBICHMSI JAHHBIX
3 13 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
MIpe/ICTaBICHHS] JAaHHBIX
2-1i pazen CoBpeMEHHBI KOMITBIOTEPHBIN aHAJIN3 JAHHBIX 17
4 21 O3HakomJIeHHE ¢ PYHKIIUSAMH CTaTUCTUYECKOH 00paboTKH 4
JaHHBIX
5 29 O3nakomiieHHE ¢ PYHKIIUSAMH CTaTUCTUYECKON 00paboTKH 4
JaHHBIX




AHau3 MHOTOMEPHBIX JaHHBIX C IENBI0 OOHAPYKEHHS

6 2.3 BHYTPEHHUX CBsi3ei. OIeHKa KaueCcTBa MOTyYeHHBIX 4
COOTHOILICHHH.
7 2.4 [TocTpoenne 01HO(PAKTOPHBIX PErPECCUOHHBIX MOETICH )
3-ii pazgen | O6paboTka nanHbIX U Berauciaeaus B MathCAD 13
8 31 O3znakomiieHue ¢ npasmwiamu padotsel B MathCAD u 4
PHOOPETEHNE HABBIKOB MPOBEICHHU S BEIUMCIICHHIA
Haxoxnenue kopHel, pereHue ypaBHEeHUH U CUCTEM YPaBHEHUI
9 3.2 4
cpenctBamu MathCAD
10 3.3 Osunakomienue ¢ GpyHkiusamu oopadborku B MathCAD 5
HUTOI'O yacoB B cemecTpe: 42

6. IlepeyeHb Y4YeOHO-MeTOAMYECKOr0 oOOecrmevyeHUs] JUIS  CAMOCTOSITENIbLHOW  PadoThI
o0y4aromuxcs Mo JTUCIUNIHHE

1. PaGouast mporpaMma 1o JUCITUTIIINHE

2. MeToauveckne yKa3aHHs 110 OpPTaHH3AIlMH CaMOCTOSATEIBHOW PabOTHl OO0yYaIONUXCS I10
JUACIUTUIMHE.

3. IlepedeHn BOIIPOCOB MPOMEKYTOUHOM aTTECTAIIHH.

4. Metonuyeckoe obecriedeHre TUCIUILUIMHBI B cpe/ie JUCTaHIMOHHOTo 00yduenus Moodle.

7. @OH OLEHOYHBIX CPEACTB ISl NMPOBeJACHHUS NMPOMEXKYTOYHOMH/TeKyled W MPOMeKYTOYHOI
aTTecTalu 00y4alomMXCs MO AUCHUIIHHE

®OC obecrieunBaeT OOBEKTHBHBIM KOHTPOJb JOCTHUKEHHS BCEX pE3yJIbTaTOB OOY4YEHHS,
3aITAHUPOBAHHBIX IS AUCIUTIIIUHBI.

®OC Bkmouaer B ceos:

- IepevyeHb KOHTPOJIMPYEMBIX pa3JesIOB TUCIUILIMHBI C yKa3aHUEM Pe3yJIbTaTOB O0yUEeHHUS;

- TUIOBBIE KOHTPOJIbHBIE 3aJaHHUsl WIM HHbIE MaTepuasbl, HEOOXOJWMBbIE MJis OLEHKU
3HaHUI, yMEHUI ¥ HaBBIKOB U (MJIM) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOLINX 3Tanbl (JOPMUPOBAHUS
pe3ynbTaToB OOyueHHss M OOECHEeuMBAIOIIMX JOCTH)KEHHE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON POTrPaMMBI;

- METOJMYECKHE MaTepuaibl, ONpeNessIONIe MPOoLEeAyphl OLICHUBAHUS 3HAHWM, YMEHUH,
HAaBbIKOB U (MJIM) OMbITA 1€ATEIbHOCTH, XapaKTEPU3YIOLINX 3Tanbl (POPMHUPOBAHUS KOMITETEHIIUH.

7.1. IlepeueHb KOHTPOIUPYEMBIX Pa3/I€JIOB IUCIHMIUIUHBI C YKa3aHUEM Pe3yJbTaTOB 00yUeHUS

No Kourposmpyemsie
u/n pasaesibl PesynbTaThl 00yyeHHs
AUCHHILIMHBI
1 1-i1 pazgen 3HATB: Pa3JIUYHbIC METOABI JBYX- U TPEXMEPHOHN BU3YyaIU3aLuU
JAHHBIX
YMeTb: BbIIETISATh XapaKTepHbIE 0COOEHHOCTH, COJIEpIKaIINeCcs B
JAHHBIX

BJIA/IE€Th: CIIOCOOHOCTHIO OPUCHTHPOBATHCS B IMIPUKIIAJIHBIX TAKETaX
00pabOTKH JaHHBIX

2 2-i1 pasaci 3HATb: KaKM€ MaTEMAaTHYCCKNUE MOJCIIN U METOAbI UCIIOJIB30BATh JJIA
OIINCaHus JaHHBIX

yMeTh: HHTEPIIPETUPOBATh PE3YNbTAThI, TOJIyY€HHBIE IIPU aHAIIN3Ee
JTAHHBIX

BJIaJ€Th: HABbIKaAMH HUCIIOJIb30BaHUA MATEMATHYCCKHUX ITAKCTOB




MPUKIAIHBIX TPOTpaMM IJI daHAJIM3a JAHHBIX

3 3-ii paznen 3HATH: AJITOPUTMBI aHAJIN3a JTAHHBIX

YMETh: IOHUMATb ITPUCMIIEMBIC KJIACChL MOI[CJICI\/JI, ITO3BOJJIAOIINUC
OIIMChIBATh UCXOAHBIC JAHHBIC, B TOM YHMCJIC, HAXOAAIINXCS HAa CTBIKE

HayK

BJIaJ1€Th: HaBbIKaMH HCIIOJIB30BaHUS CTATUCTHYCCKHUX ITaKETOB
MPUKIIAAHBIX TPOTpaMM IJId aHAJIM3a JaHHBIX

7.2. Onucanue mokaszaTeledl W KPUTEPUEB OLICHWBAHMS KOMIIETEHLUH Ha pa3iMyYHbIX 3Tanax Hx
(dbopMHpOBaHHUs, ONTUCAHUE ILIKAJ OLICHUBAHUS

O1eHKa «OTJIMYHO» («3aYTEHO)

— CHCTEMaTU3UpPOBAHHbIE, INIyOOKHME W TOJHbIE 3HAHHMS [0 BCEM pas3jeiaM AUCLUUIUIMHBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 3a IIPEeNbl y4eOHOM MporpamMmabl;

—TOYHOEC HCIIOJIB30BaHUEC Hay‘{HOfI TCPMHUHOJIOTUH, CUCTCMATHYCCKU I'PaAMOTHOC U JIOTUYCCKU
IIPaBUIILHOE U3JI0’KEHHE OTBETA HA BOIPOCHI,

— 0e3ynpeyHoe BiaJleHue HHCTPYMEHTapHeM Y4eOHOW JUCIUILIMHBI, yMEHUE ero 3((HeKTUBHO
HCIIOJIb30BATh B IIOCTAHOBKC HAYYHBIX U NPAKTUYCCKHUX 3aJ1a4,

— BBIP@KEHHAsT CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKH PEIIaTh CIIOKHBIC MPOOJIEMBI H
HECTaHIApPTHBIE CUTYyAaLIUY;

—II0JIHOE€ U IN1yOOKOE YCBOEHHE OCHOBHOM U JIONOJHUTENIBHOM JIUTEPaTyphl, PEKOMEHI0BAaHHON
paboueil mporpaMMoii 0 AUCHUILINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHUEMNIMAX U HANPABICHUAX IUCLUUIUIMHBI U 1aBaTh
UM KPUTHUYECKYIO OLIEHKY, UCIOJIb3Ys Hay4YHbIE TOCTIIKEHU NPYIUX JUCIUILINH;

—TBOpYECKAsl CaMOCTOsITeNIbHAasg pabdoTa Ha MPAKTHUYECKHUX/CEMHHApPCKUX/I1ab0paTOpHBIX
3aHATHUSAX, AKTUBHOE YYacTHE B TPYIIOBBIX OOCYKAECHUSAX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOIHEHUS
3aJaHIMH;

—BBICOKMI YpPOBEHb C(QOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell MporpaMMe pe3yjabTaToB
o0OyueHusl.

Ot1eHKa «XOpOIIo» («3a4TEHO»)

— JIOCTaTOYHO TMOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS IO TUCITUILINHE;

— YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHILETIUAX U HANPABIECHUSIX JUCIUTUITHHBI
U IaBaTh UM KPUTHUYECKYIO OICHKY;

—UCTIONIb30BaHNE HAYYHOW TEPMHUHOJOTHH, IJWHTBUCTHUYECKA W JIOTHYECKH TMPaBUIBHOE
M3JI0’KEHUE OTBETa Ha BOIPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIE BBIBOIBI;

— BJIAICHUC MHCTPYMCHTAPUEM 110 JHUCHUINIMHE, YMCHHUEC €ro HCIIO0JIB30BATh B IOCTAHOBKE MU
pEIIeHNH HAyYHBIX U MPo(ecCHOHANBHBIX 33/1a4;

—YCBOCHHE OCHOBHOW W JIOMOJHUTEIBHON JIUTEpaTyphl, pPEKOMEHIOBAaHHON paboueii
IIPOrpaMMOi MO JUCHUIIIINHE;

— camocTosITeNlbHas paboTa Ha MPAKTUYECKUX 3aHATHUSAX, YUACTHE B TPYNIOBBIX OOCYKICHUSIX,
BBICOKHH YPOBEHB KYJIbTYPhI HCTIOTHEHUS 3a/1aHUH;

—CpenHui ypoBeHb C(POPMHPOBAHHOCTH 3asBIECHHBIX B paloueil mporpamMme pe3yiabTaToB
oOyJeHwus.

O1eHKA «YIOBJIECTBOPUTEILHOY («3aUTEHO)

— IOCTaTOYHEINH MUHHUMAILHBIN 00beM 3HAHUH 110 THCIIAIUIMHE;

— YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHIOBAHHOW paboyeil mporpamMmoii;

—yYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIIEMIUSAX W HAMPABICHUSX IO
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JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— HACIIO0JIb30BAHUE HAYYHOM TEPMHUHOJIOTMH, CTUIUCTUYECKOE U JJOTUYECKOE U3JI0)KEHHE OTBETA
Ha BOIMPOCHI, YMEHUE JIeJaTh BHIBOJbI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro MCHOJb30BaTh B PEIICHUU
TUIIOBBIX 3aJa4;

—YMEHHUE M0J] pyKOBOJCTBOM IIPENO0JIaBaTENs pellaTh CTaHAApTHBIE 3a/1a4H;

—paboTa 1oA pYKOBOACTBOM IIPENOJABATENIl HAa IPAKTHUUECKUX 3aHATHUSAX, JOIMYCTUMBIN
YPOBEHb KYJIBTYPhI UCIIOJTHEHUS 33/IaHUN

— IOCTaTOYHBI MUHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIEHHBIX B paboueii
porpamMMme pe3yibTaToB O0yUeHHS.

O1leHKa «HEYIOBIETBOPUTEILHOY («HE 3aUYTEHO))

— (¢parMeHTapHbIC 3HAHUS 110 TUCIHILIHNHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOU paboThl);

—3HaHHME OT/JEJIbHBIX UCTOYHUKOB, PEKOMEHJIOBAHHBIX paboyell IporpaMMoii o JUCLHUIUINHE;

— HEyMEHHE UCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaIM4Yue rpyobIX OMUOOK;

— HU3KUH YpPOBEHb KYJIbTYpPhl HCIIOJIHEHUS 3a/1aHUl;

— HU3KMM YpOBEHb C(OPMHUPOBAHHOCTU 3asBJICHHBIX B palbouell MporpaMMme pe3yibTaToB
o0OyueHusl.

IlIxana oueHUBaHUs
KonnyecTBo npaBUIIbHBIX
OTBETOB, % Ouerka
1o 50 «HEYJIOBJIETBOPUTEIIBHOY, «HE 3aUTEHO
ot 51 510 65 «yJIOBJIETBOPUTEIBHOY, «3aUTCHO»
ot 66 1o 85 «XOPOLIOY, «3aYTCHO»
oT 86 «OTJIMYHOY, «3aUTCHO»

7.3. TunoBble KOHTPOJIBbHBIE 3a/laHUs WJIM UHbIE MaTepuaibl TEKYLIEH aTTecTaluy, He0OX0AUMBbIe AJIs
OLICHKM 3HAHWI, YMEHUIl W HaBBIKOB W (WIJIM) OMBITa JEATEIBHOCTH, XapaKTEPU3YIOIIUX OSTaIbl
(dhopMHpOBaHUS PE3yIbTATOB O0yYEHUS U 00ECICUNBAIOIINX JOCTUKEHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTEIbHON MPOTrPaMMBI

NuauBuayajibHbie 3aaHusl

3anaua (3ananue) 1: BusyanuzupoBaTh 1ByMEpHbIE JTaHHBIE.

3amaua (3amanue) 2: BuzyanusupoBarb TpeXMEpHBIC JaHHBIE.

3anaua (3aganue) 3: Onpenenuts HAIMYME JTUHEHHON CBSI3M B Cllyyae IBYMEPHBIX JIaHHBIX U
JI0Ka3aTh €€ aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

3anaua (3aaanue) 4. YCTaHOBUTH HAIMYKME HEIMHEHHOMN CBS3M B CIydae JBYMEPHBIX JaHHBIX U
JI0Ka3aTh €€ aJIeKBaTHOCTh. MIHTeprnpeTanus pe3ynbrara.

3anaua (3amanue) 5. OnpeaenuTb HATMYUE TUHEWHON CBSA3M B CIIydae MHOTOMEPHBIX JIaHHBIX U
JI0Ka3aTh €€ aJIeKBaTHOCTh. VIHTepnpeTalus pe3ynbrara.

3anaya (3amanue) 6. [lepBuunast o00padoTka nanubsix B MathCAD. AHanu3 pe3ynbTaTos.

3anaya (3amanue) 7. HaliTh KOpHM ypaBHEHHS, KOpPHU CHCTEMbl YpaBHEHH, pelleHus
OOBIKHOBEHHOTO JH((PEpeHIINaTIbHOIO YpaBHEHUs, CHUCTEMbl OOBIKHOBEHHBIX AU (depeHInanbHbIX
YpaBHEHU.

3anaua (3amanue) 8. Beruucnenus B MathCAD.



IIpuMepbl HHANBUAYATBHBIX 3aJaHUI:

I/ICXOI[HBIM MaTepI/IaJIOM JJIA BBIITOJIHCHUA I/IHI[I/IBI/II[yaHLHLIX 3a;[aH1/1171 cnyxcaT Ta6JII/II_ILI C IaHHBIMHU B
Excel.
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KonTpoabHasi padora

(Komniexm 3a0anuil OJisi KOHMPOJLHOU pabomul)

Tema 1. Buzyanuzauus JaHHBIX.

Bapuant 1. BuzyanusupoBaTh 1ByMEpHbIE JaHHBIE.

Bapuant 2. BusyanusupoBarb TpexXMEpHbIE JaHHbIE [P I[OMOLIM  HM300pa’keHus
COOTBETCTBYIOIUX JINHUN YPOBHS.

Bapuant 3. BusyanusupoBaTh TpexMepHble JaHHbIE TP [OMOILIM  HU300pa’keHUs
COOTBETCTBYIOIIEH IIOBEPXHOCTH.

Tema 2. HaxoxxaeHne BHYTPEHHUX CBSI3€H MEXy IEpEMEHHBIMHU.

Bapuanrt 1. [lonck nuHENHON CBSA3M B Cy4yae IBYMEPHBIX JaHHBIX.

Bapuant 2. [louck HeIMHEWHOH CBSI3U B CIIy4ae JBYMEPHBIX JaHHbIX.

Bapuanrt 3. [lonck nTMHENHON CBSA3U B CIy4ae MHOIOMEPHBIX JTAHHBIX.

Bapuanr 4. Ilepsuunast o0paboTka 1aHHBIX.

Tema 3. Pacuetst 8 MathCAD.

Bapuantr 1. Brluucienue KopHEH HETWHEWHOTO YpaBHEHUS M CHUCTEMBl HEJIMHEHHBIX
YpaBHEHUM.

Bapuant 2. Pemenue O0OBIKHOBEHHOro AU(PQPEpEeHIUaNbHOIO YpaBHEHHMSI M CUCTEMBI
OOBIKHOBEHHBIX AU(PepeHIInanbHbIX ypaBHEHUH.

BapwuanT 3. Berunciaenns 8 MathCAD.

7.4. Teoperudeckue BOMPOCH! M MPAKTUYECKUE 3aaHusl 1711 IPOBEACHUS IPOMEKYTOUHON aTTeCTalluU
o0yyaromuxcs, HeoOX0AUMBIE Ul OIIEHKH 3HAHWH, YMEHHUH M HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHS] U 0OECHEUMBAIOIINX JOCTHKEHUE
IUTAaHUPYEMBIX PE3YJIbTaTOB OCBOEHHS 00pa30BaTEIbHON MPOrpPaMMBbI

7.4.1. TeopeTuyeckue BONPOCHI AJisl IPOBeEAEHUSI MPOMEKYTOUHOM aTTecTAMU 00y4arouXcs

Buzyanuzanus 1aHHbBIX

Buszyanuzanus JaHHBIX B IBYMEPHOM cCllydae
Busyanuzanus 1aHHBIX B TPEXMEPHOM Clydae
Brruncinenue onucaTesIbHBIX CTATUCTUK

el AN =
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Brruncnenmue onucaTenbHbIX CTATUCTUK

[TocTpoeHnue Moieneil, ONMUCHIBAIOIIUX CBA3b MEXKAY JaHHBIMHU

[Toctpoenne 01HOGAKTOPHBIX PETPECCUOHHBIX MOJIENIEH

OcHOBHBIE MATEMAaTUYECKHUE BHIYUCIICHUS CO CKAISIPHBIMU U MAaTPUYHBIMH BEJIMUMHAMHU
Haxoxnenue kopHel, pereHue ypaBHeHU U CUCTEM ypaBHEHMI

10. O0paboTka JTaHHBIX

©oo~NoO

7.4.2. lIpakTHYecKHe 3aJaHUs I IPOBedeHHs MPOMEKYTOUYHOM aTTecTAlN 00yYaIOIIUXCS

1. BusyanusupoBarb AByMEpHBIE JaHHBIE.

2. Buzyanu3upoBaTb TpeXMepHbIE TaHHbBIC.

3. OnpenenuTs Hanuuue JUHEHHOW CBSI3M B Cilydae JBYMEPHBIX HAHHBIX U JIOKa3aTh €€
aZleKBaTHOCTb. MIHTEepIpeTanys pe3yabprara.

4. YCTaHOBUTh HallMuue HEIMHEHHOW CBSI3U B Cilyyae JBYMEPHBIX JAHHBIX U JI0Ka3aTb €e
aZeKBaTHOCTh. MIHTEepIpeTanus pe3yaprara.

5. OnpenenuTy HaIM4YUe JUHEHHOM CBA3M B ClIydae MHOTOMEPHBIX JIaHHBIX M JOKa3aTh €€
aZeKBaTHOCTh. MIHTEepIpeTanus pe3yprara.

6. [lepBrunas 0OpadoTka nanHbeix B MathCAD. AHanu3 pe3ynbTaTos.

7. HallTu KOpHU ypaBHEHHUS, KOPHHU CHUCTEMBbl YypaBHEHHUM, peEUIEHUs OOBIKHOBEHHOI'O
Qg QepeHInanbHOr0 ypaBHEHHs!, CUCTEMbI OOBIKHOBEHHBIX UG EepeHINaTbHBIX YPaBHEHUH.

8. Boruucnenus B MathCAD.

7.5. Merogudeckue MaTepHallbl, ONPEACISIOIIME ITPOLEAYPbl OLICHUBAaHUS 3HAHUM, YMEHUM, HABBIKOB
U (UIM) OMBITA AEATENBHOCTH, XapaKTepU3YIOIIMX 3Tanbl (OPMHUPOBAHUS PE3YJILTATOB OOyUYEHHS U
o0ecreynBaroIUX JOCTHKEHUE IUTAHUPYEMbIX Pe3yIbTaTOB OCBOECHUS 00pa30BaTeIbHON IPOrpaMMBl

Ne KonTposmpyembie

HaumeHoBaHHE OLIEHOYHOI O cpeacrea
n/n pa3aciibl IMCHUIIJIHHBI

WnauBuayanbHOE 3aaHUe, KOHTPOJIbHAs paboTa, TEOpEeTHUECKHE
1 1 BOITPOCHI ¥ IPAKTUYECKHE 3aJaHUS I IPOBEACHUS
IPOMEKYTOYHOM aTTECTALMH

WuauBuyanbHOE 3aJaHUe, KOHTPOJIbHAS paboTa, TEOpeTHYeCKHe
2 2 BOIPOCHI U IPAKTHUUECKUE 3aJJaHUs IJIs1 IPOBEACHUS
IPOMEKYTOYHOU aTTecTalluu

NunuBunyanpHOE 3a/1aHKE, KOHTPOJIbHAS pab0Ta, TEOPETHUECKUE
3 3 BOIIPOCHI U TPAKTUYECKHE 3aJaHUS ISl IPOBEACHUS
MPOMEKYTOYHOM aTTECTANK

8. IlepeyeHb OCHOBHON ¥ [ONOJHUTEJBHON JUTEPATYpPbl, HEO0XOAMMON I OCBOCHMS
AUCHHUILINHBI

e ABTOp, HA3BaHHUE, MECTO U3IAHUS, U3/1ATeJIbCTBO,
I /;1 roJ U3JaHus y4eOHO# U yueOHO-MeTOANYeCKOoi
JINTEPATYPbI

Ccebuika Ha 3x3emMiuisp B 9bC /
KoJM4ecTBO dK3eminigpos B HTh

OcHoBHasi iuTEpaTYpa

CoBpemeHHbIe HHPOPMAIIOHHBIE TEXHOIOTHH
[DnexTpoHHbIH pecypc]: yuebHoe nocodue / O. JI.
CepBetnuk, A. A. Ilneryxuna, U. I1. XBocrosa [u ap.].
— DJIEKTPOH. TEKCTOBBIE JaHHbIe. — CTaBpOMOJIb:
Cesepo-KaBkazckuii GpenepaibHblil yHUBEPCUTET,
2014. —225¢c.

http://www.iprbookshop.ru/63246.html

Kynunos, 0. U. CoBpemennbie nH()OpMAIMOHHBIC

. i http://www.iprbookshop.ru/55157.html
TEXHOJIOTHH [ DNEKTPOHHBIN pecypc]: yuebHoe
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noco6ue / 10. . Kyaunos, C. A. CycnoBa. —
DJIEKTPOH. TEKCTOBBIC NaHHbIe. — JIuneuk: Jluneuxuii
roCy/lapCTBEHHbIN TEXHUYECKUIl yHuBepcuret, ObC
ACB, 2013. — 84 c.

CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexTponHbIi pecypc]: yuebHoe mocodue / A. I1.
Anexkcees, A. P. Bantotun, U. A. KoposnbkoBa [u 1p.] ;
3 | mox pen. A. Il. AnekceeB. — DIEKTPOH. TEKCTOBBIC
nanHble. — Camapa: [ToBoyKCKui Tocy1apCTBEHHBII
YHUBEPCUTET TeIEKOMMYHHUKAIUI 1 UH(POPMATUKH,
2016. — 101 c.

http://www.iprbookshop.ru/71882.html

UBanern, I'. E. MaTemMatndeckoe MOJEIUPOBAHUE
[DnexTpoHHEI pecypc]: yaebHoe mocodue / I'. E.
Uganern, O. A. IBuHa. — DJIEKTPOH. TEKCTOBBIE
nanHble. — KemepoBo: Kemeposckuii
TEXHOJIOTUYECKHUI HHCTUTYT MUILEBOI
npomsinieHHocTH, 2014. — 102 c.

http://www.iprbookshop.ru/61267.html

JdonmosiHUTEIbHAS JINTEPA

Typa

[TaBnoBa, E. A. Texnonoruu pazpaboTku
COBPEMEHHBIX MH()OPMAIIMOHHBIX CUCTEM Ha
mwiardopme Microsoft. NET [Dnekrponnstit pecypce] /
E. A. ITaBnoBa. — DJIEKTPOH. TEKCTOBbIE JaHHbIE. —
M.: UnTepuer-YHuBepcuter MHPOpMAITHOHHBIX
Texnonorut (MHTYUT), 2016. — 128 c.

http://www.iprbookshop.ru/52196.html

Ky3nenosa, JI. B. Jlekuuu 1o coBpeMeHHbIM BeO-
TexHoJorusM [DnekTpoHHbli pecypce] / JI. B.

2 | Ky3nenoBa. — DeKTpOH. TEKCTOBBIE JaHHbBIE. — M.
WntepHer-YHuBepcurer MHpOpMamoHHbIX
Texnonoruit (MHTYUT), 2016. — 187 c.

http://lwww.iprbookshop.ru/52151.html

9. Ilepeuyenr pecypcos
HEe00XOAUMBIX /1JI5l OCBOCHHS TUCHUIINHBI

HHG(pOPMALMOHHO-TEJEKOMMYHHKANMOHHOMI

cern  «MHTEpHETY,

HaunmenoBanue pecypca cetu « AurepHer»

DJIeKTPOHHBIN apec pecypca

ObC u3garennpcTBa «JIaHb)»

https://e.lanbook.com/

OBbC m3narenscrBa «IPRsmarty

https://www.iprbookshop.ru/

OopasoBarenbHas mathopma «tOpaiiT»

https://urait.ru/

Hayunas snekrponnas 6ubanoreka eLIBRARY.RU

https://www.elibrary.ru/defaultx.asp

CaitT cripaBOYHOM MPaBOBOM cucTEMbI «KOHCYIBTaHT

https://www.consultant.ru

Tlmroc»

Enunblil 2neKTpOHHBIM pecypc y4eOHO-METOAMYECKOi
muteparypsl CIIOGIACY

www.spbgasu.ru

®denepanbHbIil 00pa3oBaTeNbHBINA TOpTan "EnnHoe OKHO
JI0CTyTa K 00pazoBaTenbHBIM pecypcam”

http://window.edu.ru

Cucrema  guctanmmonHoro oo6ydenuss CIIGI'ACY

Moodle

https://moodle.spbgasu.ru/

Ilepeyenb npodeccMoHATBHBIX 023 TaHHBIX, HEOOXOAUMBIX /IJIsi OCBOECHU S JUCIHIJIMHBI

OdunmanbHbIi cauT Bricnreit aTTECTAllMUOHHOU
komuccun (BAK) mpu MunucrepctBe 00pa3oBaHUs U
Hayku Pocculickoii denepanuun.

vak.ed.gov.ru

PedepatuBHass w  copaBouHas ~— 0a3a  JaHHBIX

https://www.scopus.com

pereH3upyeMoi IuTepaTypbl SCOPUS
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https://www.iprbookshop.ru/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.consultant.ru/
http://vak.ed.gov.ru/
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[Monuremarnueckas pedeparuBHO-OnbIHOrpaduueckas | https://apps.webofknowledge.com
U HaykoMeTpuueckas (Ombmmomerpudueckas) Oasza
nanaeiXx Web of Science

@OenepanbHas ciryk0a 0 UHTEIEKTYalIbHOM

COOGCTBEHHOCTH. https://rupto.ru/ru

PedeparuBnas 6a3za JaHHBIX 10 YHUCTOM M MpHKIagHOM | https://zbmath.org/
matematrke ZbMATH

Caiitr xomnanun PTC, BeIycKaromei mMaTreMaTHYeCKUN

naxer Mathcad https://www.ptc.com/ru/products/mathcad

10. MeToanuyecKue YKa3aHust AJsd Oﬁy‘lalOHll/IXCH 0 OCBOCHHIO TUCHHUILIMHBI

BaxHeWmuM 3TanoM  W3yYeHHUs JAMCUUIUIMHBI  SABISETCS  CaMOCTOSTENbHas  padoTa
o0yyJaroImuxcs ¢ UCHOJIb30BAHUEM BCEX CPEICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH.

B 00BbeM camocTosATeIbHOM paboThI 110 TUCHUIUIMHE BKIOYAETCS Cleyolee:

- M3y4YEHUE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMAaM IHUCLUILINHBL;

- IIOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- IIOATOTOBKA K 3a4ETYy.

[Ipuctynas K M3y4EeHUIO TUCLMIUIMHBI, HEOOXOAMMO B IIEPBYIO OYepelb O3HAKOMHTHCS C
conepxkanueM PIIJI, a Taxke METOAMYECKMMH YKa3aHHUSAMH II0 OPTraHHU3alMU CAMOCTOSTEIbHOMN
paboTHI.

B paMkax caMocTOsITeTbHON pabOTHI IO U3YYSHHUIO TUCIUILIMHBI 00YyJaIOIMMCsl HEOOX0TUMO:

- IIPY CaMOCTOSITEIbBHOM H3YYEHUU TEOPETHUECKON TEMBI CHENAaTh KOHCIEKT, UCIONIb3Ys
pekomenioBanHbie B PITJ] ncrounukuy;

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI IO TEME, UCTIO0b3Ys Matepuaisl OC;

- ITOATOTOBUTHCS K MPOMEKYTOYHON aTTECTALIUN.

Htorom nsydeHus QUCLMIUIMHBI ABJIAETCS 3a4eT. 3a4eT NMPOBOJUTCS MO pacnucanuo. dopma
MIPOBEJICHUS 3aHATHUSI MOXKET OBbITh YCTHasl, TUCbMEHHAsl U B 3JIEKTPOHHOM Buje. OOyuaroiuecs, He
MPOLIEAIINE aTTECTALMIO, JOJKHBI TUKBUAUPOBATH 3a10JDKEHHOCTD B YCTAHOBJICHHOM IOPSIKE.

11. Ilepeyenr HMHGPOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3YeMbIX MNPH OCYLIECTBJCHUH
00pa30BaTeIbHOIO NMpoLecca Mo JUCHHUILIMHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecredyeHus
U HHQOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeacHMEe TPAKTHYECKUX 3aHATHH C HCIIOJIB30BAHUEM TMPE3CHTAMOHHOTO MaTepuaia
(mpuMeHeHue MYIbTUMEIUHHBIX TEXHOIOTUH);

2. I3yueHne OTACIBHBIX TEM C UCIIOIB30BAHUEM CUCTEMBI TUCTaHIIMOHHOTO 00yueHuss Moodle;

3. Pabora ¢ pecypcamu uHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetn «HTepHeT» (mpu
HEOOXOJUMOCTH):

- DJIEKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;

-COBPEMCHHBIMU TIPOQECCHOHATBHBIMA 0a3aMH JIAaHHBIX (B TOM YHCJIE MEXIYHApPOIHBIMHU
pedepaTuBHBIMU 06a3aMK JTaHHBIX HAYYHBIX U3/IaHUN);

- HH(OPMAIIMOHHO-TTPABOBBIMU CHCTEMAaMHU;

- WHBIMH HWHQPOPMAIMOHHO-CIIPABOYHBIMU CHCTEMaMHU U pecypcamMu HH(OpPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOW ceTu « HTepHeTY;

4. PaboTa ¢ pecypcaMy JIOKaJIbHOH CeTH OpraHu3anuu (Mpu He0OX0AUMOCTH):

-HH(POPMAITHOHHO-TIPABOBBIMU cUcTeMaMu KoHCybTaHT u ["apaHT;

- uH(OpMaIIMOHHO-TIPaBOBOM 0a30i JaHHBIX «KOmEeKCy;

5. CrangapTHOE MPOrpaMMHOE O0ecTieueHUe MePCOHATLHOTO KOMITbIOTEpA.

6. [IpuknamHbie MPOTrpaMMBI 171l BU3YAIU3AINH TAHHBIX.
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12. Onucanue MaTepUAIbLHO-TEXHHYECKOMH
00pa3oBaTeIbHOI0 MpoLecca Mo JUCHUIIMHE

0a3ml,

HeOOXOMUMMOM /I  OCYyLIeCTBJIEHUS

YyeOHast ayauTopusi IS TPOBEICHUS 3aHATUI
JEKIIMOHHOTO THIA, 3aHATUM CEMUHAPCKOI0 THIIA,

KYpPCOBOTO MIPOEKTUPOBAHUS (BBITIOJIHEHUS
KYPCOBBIX padoT), TPYIIIOBBIX U MHIUBUIYATHHBIX
KOHCYJIbTALIUH, TEKYLLIEro KOHTPOJIA u

MIPOMEXKYTOUYHOM aTTECTALNKU

KommiekT MylbTUMeIMIHOTO 000pYyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP C JOCTYIIOM K
cetu «MHTEpHET» U 0OecreueHueM JoCTyna K
AIIEKTPOHHON MH(POPMAITIOHHO-
00pa3oBaTeNIbHON Cpejie OpraHu3alui,
MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH,
ayaMocucTeMa); 10CKa MapKepHas Oenast
smaneBast. Kommiekt yueOHOM Mebenu.

VYyebnas aynuTopus (KOMIIBIOTEPHBIN KIacc) IS
MPOBEJICHUS MPAKTUYECKUX 3aHATHI, KypCOBOTO
MIPOEKTUPOBAHUS (BBIMOJIHEHHS KypCOBBIX paboT),
TPYIIOBBIX M WHIMBUAYAIBHBIX KOHCYJIbTAIUH,
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTaIlluH

Pa6oune mecra ¢ 1K (cTOM KOMIBIOTEPHBIH,
CHUCTEMHBI OJIOK, MOHHUTOpP, KJIaBHUATYpa,
MBIII) C AOCTyNoM K cetu «HTepHeT» u
obecrieueHUEeM JOCTyMa K  AJICKTPOHHOU
nH(OPMaLIMOHHO-00pa30BaTEIHLHOM cpene
OopraHu3aIu u AIEKTPOHHBIM
OMOJIMOTECYHBIM CHCTEMAaM.

ITomenienus CaMOCTOSITENIbHOW ~ palboTHI

o0Oy4aromuxcs

JJIA

Pabouue mecra c 1K (cTOa KOMIBIOTEPHBIH,
CUCTEMHBII OJIOK, MOHUTOP, KJIaBUATYpa,
MBIIIb) C TOCTYNOM K ceTu «MHTepHeT» 1
o0ecreyeHneM JI0CTyIa K 3J1eKTPOHHON
nH(pOpMaLlMOHHO-00pa30BaTEIbHON cpenie
OpraHu3alUM U 3JIEKTPOHHBIM
OMOJIMOTEYHBIM CHCTEMAM.

Jna waBanmunoB u jaun ¢ OB3 oOecneunBaroTcsl crienuaibHble YCIOBMS Ul TOJy4EHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSMHU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKkazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUTIIUHBI

Jns popMHpOBaHUST YETKOTO MpelCcTaBieHHs 00 o0beMe M XapakTepe 3HAHUM W YMEHHI,
KOTOPBIMHM HaJ0 OyAeT OBIAJEeTh MO JUCUUIUIMHE B CaMOM Hauaje yd4eOHOro Kypca oOydaromuics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- pabouell mporpamMmoi AWCHMIUIUHBL: C LEISIMU M 3aJa4aMy JAMCLUUILTUHBI, €€ CBS3SMHU C
JPYTMMHU JTUCLUUIUIMHAMUA 00pa30BaTEIbHON MPOrpamMMbl, IEPEUHEM 3HAHUM M YyMEHUH, KOTOPHIMU B
MpOLIeCCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJarouuiics,

- IOPSJIKOM IIPOBEJEHMSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaly;

- rpauKoM KOHCYIbTAIlUMH MpernoiaBareneil Kageapsl.

CucremMaTtuveckoe BBIIOJIHEHHE Yy4eOHOW pabOThl HA 3aHATHUSAX JIGKIMOHHBIX U CEMUHApPCKUX
THUIIOB, a TAK)KE BBIMOJIHEHHUE CAMOCTOSITENILHOM paOOThI TO3BOJIUT YCIIEUTHO OCBOUTH JUCIHUILIUHY.

Kpome Toro, 1yist yCHemHoro oBaafeHusi TUCUUIUIMHON HEOOX0IMMO BBINOIHSTH CIEAYIOIINE
TpeOOBaHUS:

- [IOCELIaTh BCE JIEKIIMOHHBIE U MPAKTUYECKHUE 3aHSTHS, TIOCKOJIbKY BECh TEMaTHUYECKUM

MaTepuai B3auMOCBsI3aH MEX]y COOO0M;

- BCE pAacCMaTpUBAcMble Ha JIEKIUSAX W NPAKTUUECKUX 3aHATUSAX TEMbl U BOIPOCHI
00s3aTensHO PUKCHUPOBATH (TMO0 HAa OYMaXKHBIX, JIMOO HA MAIIMHHBIX HOCUTENSAX UH(pOpMaLnn);

- 00513aTeNIbHO BBINIOJHATH BCE JIOMAITHUE 3a/aHUs, IOJlydaeMble Ha JICKIUSAX WA
MPaKTUYECKHUX 3AHITHUSIX;

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpH HOArOTOBKE K HMM. HeoOXoauMO MOMHHTB, YTO KOHEUHBIH pe3yiabTaT OBJIAJACHUS
coJiep’KaHuEeM JHUCLUIIIIMHBI HE00XO0MM, B IIEPBYIO OYepeb, CaMOMY 00ydaroIeMycs;

- B ClIyyasiX MpPOIYyCKa 3aHATHHA MO KaKUM-ITHOO MpUYMHAM, HEOOXOAMMO 00s3aTelabHO
CaMOCTOSITENIBHO N3y4aTh COOTBETCTBYIOIINI MaTepHAIL.

CyliecTBeHHBIM MOMEHTOM Il CTYAEHTA SIBJISETCS BO3MOXKHOCTb OOCYXKAECHUS U BHECEHHS
NPE/UIOKEHUI B TeMaTWYeCKMH MaTepuan IUCHMIUIMHBL [Ipy 3TOM HEOoOXOIUM Cepbe3HbId U
rIIyOOKUH KPUTUYECKUHM aHaIW3 MPOYUTAHHOM HAyYHOM JHUTEpaTypbl U COJEpXKaHUS MPOCIyHIaHHON
10 TEME JIEKIUH.

1.1.B npouecce 3aHATHI CeMHUHAPCKOI0 THIIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aJjaHui 1o aucuuiuinie «CoBpeMEeHHbIE HHPOPMAIOHHbIE
TEXHOJIOTUM MCCIIEJJOBaHUS JAHHBIX» — TPUOOPETEHHE MPAKTUYECKMX HAaBBIKOB B OCHOBHBIX
MHCTPYMEHTAJIBHBIX CpEeACTBAaX aHaiu3a JaHHbIX: HH(opMarmoHHo-mouckoBelid (Query Tools),
onepaTtuBHO-aHanuTH4Yeckui (On-Line Analytical Processing) u mnTemnextyanpHbiii (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHui  TpedyeT OT 0Oydaromerocs mpeaBapUTEIbHOTO
U3yueHHsl y4eOHOW M Hay4HOM JUTepaTypbl U MPOYMX MHPOPMALMOHHBIX HCTOUHUKOB, B TOM YHUCIIE
NEpUOJNYECKUX U3aaHuil U IHTEepHET-pecypcoB.

[IepeueHp TeM NMpPaKTUYECKUX 3aHITUN MPEJICTABICH B HUKEIPUBEIEHHON TabIuIe.

OOyvaromuMcs, MPOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE HMEIOUUM
MUCHbMEHHOTO PELICHMs 3ajJjay WM He MOJATOTOBUBIIMMCS K JIaHHOMY 3aHATHIO, PEKOMEHJIyeTCsl He
MO3Ke YeM B 2 - HENENbHBI CPOK SIBUTHCS HAa KOHCYJIBTAIMIO K TPETOAABATENIO U OTYUTATHCS T10
TEME.

1.2.B npouecce BbINOJHEHUS CAMOCTOSATEIbHOM PadoThI:

[Ton camocTosTeNnbHOM paboToif  OOyyaromuMxcsi TIOHUMAeTcs IUIaHupyemas paboTa

oOyyaroIuxcs, HalpaBlIeHHas Ha (OPMUPOBAHME YKA3aHHBIX KOMIIETCHLMMH, BBINOJHSAEMAs BO



BHEAy/IUTOPHOE BpeMs IO 33JaHUI0 U TMPH METOJAMYECKOM PYKOBOJCTBE MperojaBareis, 0e3 ero
HETOCPEJICTBEHHOTO yYaCTHS.

Leap camocTosiTeIbHOI PadoThl 1o nuciuiuiiHe «CraTucTuyeckas oOpaboTka JaHHBIX U
MaTeMaTHYeCKOe TUIAHUPOBAHUE YKCIIEPUMEHTA» — 3aKPEIUTh TEOPETHICCKHUE 3HAHUS U TPAKTHICCKIEC
HABBIKU B 00JIACTH MaTeMaTHYECKOr0 MOAEINPOBAHUS, YUCIEHHBIX METOJIOB U KOMIIEKCOB ITPOrpaMM
B 00JIACTH SKOJIOTUYECKHX MPOLIECCOB U 33/1a4 CTPOUTEIHCTBA.

CamocTtosTenbHass paboTa SBISETCS HEOTHEMJIEMOM U BaKHeHIIed dYacTbio paboThbI
oOyJaromuxcsi, KOTopas OCHOBaHa Ha Oojee MoApoOHON MpopaboTke M aHanu3e WHPOPMAIUH B
n3ydaemoit ob6nactu. [lowick OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIydasix MPEaAIoyiaracT He TOJbKO M3y4YeHUE OCHOBHOW Y4eOHOU JIMTEepaTypshl MO AWCIMILIUHE, HO U
MIPUBJICYCHUE JOMOJHUTENBHON JIMTEPAaTyphl MO CMEXHBIM AUCHMILIMHAM, a TAaK)K€ HCIOJIb30BaHUE
pecypcoB cetn Wurepuer. OTBEeTbl Ha BONPOCHI ISl CAMOCTOSITENIBHONM pabOThl TOTOBSTCS
00yJaIOIUMUCST CAMOCTOSTEIIFHO W TIPOBEPSIFOTCS MPETNoaBaTesieM Ha MPAKTUYECKHX 3aHSATHSX B
X0/JIe YCTHOTO OIpOCa, a TAaKXKe MPU MPOBEICHUH KOHTPOJIBHBIX padoT, TEKYIIEr0 TECTUPOBAHMS.

CamocrosrenbHas paboTa nmpearnonaraeT pa3padoTKy U pelieHue 3aauu; MOUCK HHPOPMALUU
10 TeMe; MOJATOTOBKY K TECTUPOBAHHUIO.

CamocrositennbHass pabora TpeOyeTr OT OO0ydawmierocss MpelIBapUTEILHOTO H3YYCHHS
JUTEpaTyphl U MPOUYUX HWH(DOPMALMOHHBIX HWCTOYHUKOB, B TOM YHCIIE MEPUOJUYECKUX H3JIAHUN U
HNutepHer-pecypcos.

Taoimma 1 — Coaep:kaHue NPAKTHYECKHUX 3aHATHH MO TeMaM [IMCHUIUVIMHBI U
caMoOCTOfITeIbHAs padoTa oOyuyamerocsi mno aucuuniuHe «CraTucTtuyeckass oopadoTka
JAHHBIX M MaTeMaTH4YeCKoe MJIAHMPOBAHHE IKCIIEPUMEHTA)

Ha3panue Tembl yueOHoi Coaep:xkaHue NPaKTHYeCKOIro CamocrosiTesibHasi padora 00y4arouerocs

AMCHMILINHBI 3aHATHUSA (hopmMBbI KOHTPOJIS)
1. Buzyanuzanus O3HaKOMJICHHE C PAa3TUYHBIMH THTIAMU
Busyanusaunuss maHHBIX B
JTAHHBIX B DJICKTPOHHbIE rpaduyecKoro NpeacTaBIeHUs TaHHBIX
AIIEKTPOHHBIE TAOIUIIBI
TaOJINIBI B DJICKTPOHHBIC TAOJIMIIBI
2. Busyanuzanus

TAHHBIX B JIBYMEPHOM
cilydae

Busyanuzanus JaHHBIX B
JIBYMEPHOM CITy4yae

O3HakoOMJIEHHE ¢ pa3IMYHBIMH TUIIAMU
rpau4ecKoro MpeICTaBICHHs TaHHBIX

ONUCATENIbHBIX CTATUCTHK
B DJICKTPOHHBIC TAOJIHIIBI

ONUCATENbHBIX CTATUCTHK B
AJIIEKTPOHHBIC TAOJIUIIBI

3. Buzyanuzanus

Busyanuzanuss naHHbIX B | O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMU
JAaHHBIX B TPEXMEPHOM
cryuac TPEXMEPHOM CIIydae rpauuecKoro MpeaCcTaBICHHs JaHHbBIX
4. Brruucnenune Beruucnenue O3HakoMJIEHHE c GyHKIUAMU

CTaTHCTUYECKON 00pabOTKU JaHHBIX B
AJIEKTPOHHBIC TAOJIMIIBI

5. Brruncnenue
OIUCATENBHBIX CTATUCTUK

Brruncienue
OIucaTeabHbIX CTATUCTUK

O3HakoMJIEHHE c byHKIMAMU
CTaTHUCTUYECKON 00pabOTKH TaHHBIX

BBIYHCIICHHUA CO
CKaJIIpHBIMU U
MaTpUIHBIMU

BBIYHCIICHUA (&{0)
CKaJIApHBIMU n
MaTpUYHBIMU BCIMYHHAMU

. | AHamM3 MHOTOMEpHBIX JaHHBIX C
6. IToctpoenue IToctpoenue MOJIENEH,
. 1enbl0  OOHApy)XeHHUS  BHYTPEHHUX
MoOJIeJiel, OMUCHIBAIOIINX | OMHCHIBAIOLIUX CBSI3b o
CBSi3el B  DIIEKTPOHHbBIE TAOJHUIIBI.
CBSI3b MEXIY IaHHBIMH, B | MEXIY JTAHHBIMH, B
Onenka Ka4ecTBa MTOJIy4EHHBIX
AJEKTPOHHBIE TAOIUIIBI AIIEKTPOHHBIE TAOIUIIBI .
COOTHOILLIEHUM.
7. [TocTpoenne ITocTpoenne
ITocTpoenne 0/1HO(aKTOPHBIX
0JTHO(haKTOPHBIX 0JTHO(DAKTOPHBIX M
. . PErPECCUOHHBIX MOJIEIEN
PErPECCHOHHBIX MOJIENe | perpecCHOHHBIX MOjiesei
8. OcHoBHbIE
OcHOBHBIE MaTEMaTUYECKUE
MaTeMaTH4eCKHe O3HakOMJIEHHE C MpaBUIaMH paboThI B

MathCAD u npuobpeTeHrne HaBBIKOB
NPOBE/ICHUS BHIYUCICHUI
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BEITMYUHAMU
9. Haxoxnenue " o
o Haxoxnenue KopHeW, | Haxoxnenue KOpPHEH, peuieHue
KOpHEH, pelleHue o . N
. pelieHue  ypaBHEHMH U | ypaBHEHUH M CHCTeM ypaBHEHUU
YpaBHEHUI U CUCTEM .
N CHCTEM ypaBHEHHI cpenctBamu MathCAD
ypaBHEHUN
10. OcHoBHbIE
MaTeMaTU4ecKue OcCHOBHbBIE MaTeMaTUYECKUE
BBIUHCIICHUS CO BBIUMCIICHHUS co | O3nakomiieHue c byHKIIMU
CKaJISIPHBIMU U CKaJISIPHBIMHU u | oopaborku B MathCAD
MaTpPUYHBIMH MaTPUYHBIMU BEJTMYUHAMU
BEJTMYMHAMU

[IpuBenennass Tabnuia sBISETCA YyKazareleM g oOOydaromierocs:: JJis IOJYy4eHHUS
3aueTa/monmycka K 3K3aMEHY HEOOXOAMMO BBIMOJHEHHE YKa3aHHBIX 3a/laHuil B COOTBETCTBYIOIEM
BUJIE.

Obyuarowumcs, NPONyCMUBWUM 3aHAMUA  (HE3A8UCUMO OmM  NPUYUH), HE UMEIUUM
NUCbMEHHO20 peuleHus 3a0ay Uiu He N0O020MOBUSUUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He
no3zoice 4em 8 2-HeOelbHblll CPOK ABUMBCA HA KOHCYIbMAYUK K NPenooasamento U omuyumamscs no
meme.

1.3.B npouecce BbINOJHEHUS CAMOCTOSITEIbHOM PadoThI:

[Ton camocTodTenpbHOM paboTOl O00ydaroIIMXCS IOHUMAETcs IUlaHupyeMas pabota
oOyuaroluxcsi, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIM, BBIMIOIHSAEMAas BO
BHEAYIUTOPHOE BpEMs IO 3aJaHUI0 M TMPH METOJMYECKOM PYKOBOJCTBE TperojaaBareis, 0e3 ero
HEMOCPEACTBEHHOT'O y4acTHSI.

Leas camocTosATebHOI padoThl 1o qucnuiumHe «CtaTucThdeckas oOpaboTka NaHHBIX U
MaTeMaTH4eCKOe TIaHUPOBAHUE YKCIIEPUMEHTa» — 3aKPENUTh TEOPETHUECKHUE 3HAHUSI U TTPAKTHYECKHE
HaBBIKM B O0JIACTH W3yUYEHUS METOJOB IMOCTPOCHUS MATEMATHUECKHUX MOJCNCH paccMaTpHUBAaeMBIX
MIPOLIECCOB, HA OCHOBE UMEIOIINXCS JAaHHBIX.

CamocrosiTenibHass paboTa SBISETCS HEOTHEMJIEMOM W BaKHEWINIEW YacThio pPabOThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MOApOOHON mpopaboTke W aHanu3e WHPOpMalUU B
n3ydaemoil obnactu. Ilowck OTBETOB Ha BOIPOCHI Ui CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIy4asix MPeaIoyiaracT He TOJBKO M3ydeHUE OCHOBHOW Y4eOHOH JHMTEepaTyphl MO JAWCIHILIMHE, HO U
MIPUBJICYCHUE JTOTIOJHUTEIHLHON JIMTEPATYpPhl MO CMEXHBIM JUCIHMILIMHAM, a TAaKKe HCIOJIb30BaHUE
pecypcoB cetu HMutepHer. OTBeThl Ha BOMPOCHI JUISI CAMOCTOSITEIBHOM pabOTHl TOTOBSTCS
O0OyYaIOIUMHUCS CAMOCTOATEIFHO W TPOBEPSIFOTCS MpEnojaBaTesieM Ha MPAKTHUECKUX 3aHATHSIX B
X0/JIe YCTHOTO OIPOCa, a TAaKXKe MPU MPOBEICHIUH KOHTPOJIBHBIX padOT, TEKYIIET0 TECTUPOBAHMUSI.

CaMocTtosiTenbHass padoTa MpeArojaraeT pelieHne WHIUBUIAYATbHBIX 3a7a4, KOHTPOJIBHBIX
paboT; mornck HH(GOPMAIIHH IO TeME; TIOJITOTOBKY K TPOMEKYTOYHON aTTECTAIIHH.

@opMBI CaMOCTOSITENNLHON PaboThl O0ydaromierocss Mo TeMaM JAUCHUILTHHBI TPEJICTABICH 6
Tabnuye I (n 1.2.) DTaHHBIX METOIUYECKUX YKA3AHUU.

CamocrositennpHass pabota TpeOyer OT 0O0ydaromerocss MpeaBapUTEIHLHOTO H3yUEHUS
JTUTEPaTyphl U MPOUYUX HH(POPMAIMOHHBIX HCTOYHUKOB, B TOM YHCJE MEPHOJUYECCKUX H3TAHUNA U
HNuTepHeT-pecypcos.
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