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

ITaHUPOBAHUC SKCIICPUMCHTA»

Lenu u 3a0auu oucyuniunvl

LenssMu OCBOCHUS AMCIUILIMHBI SBIISCTCS M3yYCHHE OCHOBHBIX WHCTPYMEHTAJIBHBIX CPEJICTB
aHaM3a JIAHHBIX, KOTOPbIC MOKHO Pa30HMTh HA TPU IPYIIBI — HHPOPMAIIMOHHO-TOMCKOBRIHA (Query
Tools), oneparuBHo-anamuTrueckuit (On-Line Analytical Processing) u unTtemnektyanbhbiii (Data
Mining Tools) — 1 u3ydeHHe METOMOB MOCTPOCHHS MAaTEMAaTHUYECKMX MOJICICH paccMaTpHBaeMbIX
MIPOIIECCOB Ha OCHOBE MMEIONIMXCS JaHHBIX. K omepaTuBHO-aHAIMTUYCCKOMY U HHTEIUICKTYaTbHOMY
aHAJIM3Y JIaHHBIX OTHOCSATCS MPEIBAPUTEIbHBIN aHAIM3 MPUPOJIBI JAHHBIX, METO/bI BU3YaIH3alUU H
CTaTUCTHYECKOU 00pPa0OTKU JaHHBIX, BBHISIBIICHUE CBSI3CH U 3aKOHOMEPHOCTEH.

3aayaMy OCBOCHUSI TUCHUIUTUHBI SIBIISFOTCS TPUOOPETEHUE 3HAHKIA O MPUHITUIIAX, CIIOCO0aX U
nopsijike 00pabOTKM JaHHBIX, M3YyYCHHE METOJ0B MaTEeMaTHYCCKOr0 MOJICIUPOBAHHMS Ha OCHOBE
JaHHBIX W IPOTHO3a B Cilyyae MAHHBIX, MPEICTABICHHBIX BPEMEHHBIMH psaaMH, (HopMHpOBaHHE
HaBBIKOB B pa3pa0OTKe U peau3allii MaTeMaTHUYSCKUX MOJICIICH HCCIIelyeMOro mpolecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

IInanupyemMble pe3yJbTaThl 00y4eHHs M0 AUCHHUILINHE

HaumMeHoBaHHNe OLIEHOYHOI'O

(Mmony.110) cpeacrBa
3HaeT
. WnauBuayanbHoe 3a/1aHKe,
— pa3iMyHble  METOJBl  JABYX- M TPEXMEpPHOM
) KOHTpOJIbHAs paboTa, TEOPETUUECKUE
BU3YaJIM3alUU JaHHBIX;
BOIPOCHI U PAKTUYECKUE 3aaHUs IS
— KaKue MaTEeMaTU4YCCKUEC MOJCIN u METOAbI o
i IIPOBENECHUSA IIPOMEXYTOYHOU
MCIOJIb30BATh JJISl ONMCAHUS IaHHBIX;
aTTecTaluu
— aJNropuTMbl aHAJIM3a JaHHbBIX
ymeeT
—  BBIIEJATH XapaKTepHbIE 0COOCHHOCTH,
WNunuBuayansHOE 3a1aHKeE,
coJieprKallrecs B JaHHBIX;
KOHTpOJIbHAs paboTa, TEOpETUUECKHUE
— UHTEPIPETUPOBATH PE3YIbTATHI, IIOIyYCHHBIE IIPU
i BOITPOCHI X IPAKTHYCCKUEC 3aJaHUA OJIsd
aHaJM3e IaHHbIX; o
. IIPOBEJEHUS IPOMEKYTOUYHOU
IIOHMMATh TPUEMIIEMBIE KJIACCHI MOJIETIEH, ATTecTaln
IIO3BOJAOIIUE OIMUChIBATH UCXOAHBIC JaHHBIC, B TOM
qucie, HaXOISALIMXCs Ha CThIKE HAYK
BJIaJeeT

CIIOCOOHOCTBIO OPHUEHTHPOBATHCS B  IMPHKIATHBIX
nakerax oOpabOTKH TaHHBIX;

HaBBIKAMH HCIIOIB30BaHUSA MaTeEMaTHYECKHUX
MMAaKeTOB TPHKIATHBIX TPOTpaMM I aHAJIA3a
JIAHHBIX

HaBBIKAMM HCIIOIL30BAHUSA CTATHCTUYECKUX MAKETOB
MIPUKJIAIHBIX IPOTpaMM JIJIsl aHAIIN3a JTAHHBIX

WHauBuayanbHOE 3aaHKeE,
KOHTpOJIbHAas paboTa, TEOpETUYECKUE
BOIIPOCHI U IPAKTUYECKUE 3aJaHUS IS
MIPOBEACHUS TPOMEKYTOUHON
aTTecTaluu

3. Yka3aHue MecTa AUCHUILUINHBI (MO1YJIsl) B CTPYKTYpe 00pa3oBaTebHOIi MporpaMMbl

OKCIICPUMCHTa»

3.1. I[I/ICI_II/IHJ'II/IHB. «Craructnueckas 06pa60T1<a JaHHBIX U MATCMAaTHYCCKOC INIIAaHHUPOBAHUC

acTMpaHTypsl, GaKyIbTaTUBHbIC JUCIUIUINHBL.

OTHOCUTCSI K 00pa3oBaTelbHOMY KOMIIOHEHTY Yy4eOHOro IUIaHa MpOrpaMMBbl

3.2. Jlns wm3ydeHWss NaHHOW NUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, YMEHUS | HaBBIKH,
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npuoOpeTeHHble TpH O0yYeHWH IO TporpamMmaM OakajaBpuara, CrHenuaauTeTa W (WIn)
MarucTparypsl.

Tpe606aHuﬂ K OCHOBHbIM 3HAHUAM, YMEHUAM U 61a0eHUIM 06)/‘{61}01/141/{)60}1.'
HJ’ISI OCBOCHUS OUCHUIIIIMHBI «Craructuyueckas o6pa60TI<a JaHHBIX H MaTeéMaTHU4Y€CKOC
ITaHUPOBAHUC SKCIICPUMCHTA» H€06XOI[I/IMOI

3HaThb:

- MPUKIAAHBIC ITAKCThI BU3YyaJIU3allMU JaHHBIX

- METOJbI aHAJIN3a U CTaTUCTUYECKOM O6pa6OTKI/I JaHHBbIX
- OCHOBBI KOPPEIIIHUOHHOTO U pErPECCUOHHOI0 aHaJIn3a,
- JTaIlbl COCTABJICHUS MaTeMaTHYSCKOM MOICIH.

YMETh:
— MPOBOAUTHh TMOHMCK, O00pabOTKy M aHalmu3 pa3IU4yHOro poaa uHbOpMaUu H

JIUTEPaTyPHBIX HCTOYHUKOB;
- MIPUMEHSTh OCHOBHBIE TEOPETHUECKHUE TTOHITHS, YCBOCHHBIE B TIPOIIECCE O0YUEHUS;
- BU3yaJIN3UPOBATh IBYX- U TPEXMEPHBIC JaHHBIE HA KOMIIBIOTEPE;
- BBIYHCIIATH OCHOBHBIE ONMCATEIIbHBIC CTATUCTUKY,
- HaXOJUTh KOPPEJIALMOHHBIE CBA3U U PETPECCUOHHBIE COOTHOLIEHUS.

BJIaACTh:

- HaBbIKaMH pa6OTbI C nHTepaTypoﬁ;

- CTaHAAPTHBIMU MCETOAAMH KW MOACIIKIMH adHaJIW3a JaHHbIX W HX IIPUMCHCHUCM K
PCIICHUIO NPUKIAJHBIX 3a0a4,

- CITOCOOHOCTEIO K OICHKE CTCIICHU aICKBATHOCTU NpCjraracMoro amnrapara K pCicHUIO
MPUKIIAAHBIX 3a1a4;

- HaBBIKaMH (I)OpMaJ'II/BaLII/II/I MPUKIAIHBIX 3a/1a4, aHalli3a U HHTCPIpPCTAllun peIJ_IeHI/Iﬁ
COOTBCTCTBYIOIIUX MATECMATHYCCKUX MOHeHeﬁ;

- HaBBIKaMH pa6OTH C MaKeTaMH NPUKIAJHBIX IPOrpaMM IJIs BU3yalIU3alluu JaHHBIX

- TEXHUKOHN BBIYMCIICHHUS CTATUCTHYSCKUX XapaKTCPUCTHUK JAHHBIX HAa KOMIIBIOTEPE,

- HaBBIKaMH pa6OTH C MaKeTaMH NPHUKIAJHBIX IPOTrpaMM IJIA pErpeCCHOHHOTO aHaJIN3a,

— HAaBBIKAMHU MATCMATHUYCCKHUX BBI‘II/ICJ'ICHI/II71 B HpI/IKJ‘Ia,I[HOM MATCMATHUYCCKOM IIAKCTC
MathCAD.

3.3. OcBoeHHME HaHHOW IUCIMIUIMHBI O00ECIEYMBAECT BO3MOXHOCTh AaKTHBHOTO YYacTHUS B
MEXIYHApPOAHBIX  00pa3oBaTeNbHBIX IporpamMmax, KOH(EpeHIMSX, CHMIIO3UyMaX, YTECHHE
CHELMaIbHOM JINTEpaTyphl U JIp.

4. O0beM AUCUMILIMHBI B 3a4€THBIX eIMHHMIAX C YKA3aHMEM KOJIU4YeCTBa aKajeMHM4YecKHX MU
ACTPOHOMHMYECKHX 4YacOB, BbIJCJCHHBIX Ha KOHTAaKTHYK padory o0y4aloummxcsa ¢
npenojasareemM (110 BUIaM Y4eOHbIX 3aHATHII) U HA CAMOCTOATEIbLHYI0 padoTy 00y4arouxcs

Yacos

Bua yueOHO# nesiTeJIbHOCTH 1o cemMecTpam

B
cero 4




KonrakTHasi padora 30 30

6 m. 4. 1eKyuu

npaxkmuyueckue 3auamus (113) 30 30
CamocrositesbHas padora (CP) 42 42
TpymoeMKOCTb 10 TUCIIMILTHHE 1aco8. 72 72
3au. eo: 2 2
[TpomesxyToUHas aTTECTAIUU 110 YacoB:
JTUCIUTLTAHE 3a4. eI
UTOro: 4acoB: 72 72
OO0mas Tpy10eMKOCTh 3a4. eI 2 2

5. Copep:kanme AUCHUILVIMHBI, CTPYKTYPHMPOBaHHOe IO TeMmMaM (pa3jenaM) ¢ YyKa3aHUeM
OTBEeJICHHOT0 HAa HHMX KOJHMYECTBA aKaJeMHYeCKHMX WM ACTPOHOMHMYECKHX 4YacOB H BH/I0B
yueOHBbIX 3aHATHI

5.1. Tematndeckuii 1UIaH UCHUATUIAHEI

KonTakTHas
o
5 padora (mo
Ne Pa3gen nucuunaInHbI “E’ yueOHBbIM CP |Bcero
3 3aHATHSIM)

Jekn.| I1I3 | JI3

1-ii pazgen «CoBpeMeHHBbIe

1. | rpaduyeckue MeTOAbI BU3YyAJIH3ALNHU 9 12 21
AAHHBIX»

11 Busyanuzanusi 1aHHBIX B 3JEKTPOHHBIX 3 4 7
TabnuIax

19 Busyanuzanusi naHHBIX B JIByMEPHOM 3 4 7
cilydae

13 Busyanuzanusi JaHHBIX B TPEXMEPHOM 3 4 7
cilydae

5 2-i pa3nea «Co:;peMeHHLlﬁ 12 17 29
KOMINBIOTEPHBII AHAJIU3 TAHHBIX»

21 Brruuciienne onmcarenbHbIX CTaTUCTHK 3 4 7
B DJIEKTPOHHBIX TaOJIHIIAX

2.2 | BeruncieHne onucaTenbHbIX CTATUCTHK 4 3 4 7
ITocTpoeHune Mozenei, ONMUCHIBAIOLINX

2.3 | CBSI3b MEKAY JAaHHBIMH, B DJIEKTPOHHBIX 3 4 7
TabIMUIax

24 [TocTpoenne O\J’IHO(baKTopHBIX 3 5 8
PErpecCHOHHBIX MOJETIeH

3 3-ii pazaena «O0padoTKa TaHHBIX U 9 13 29

| Boruncaenusi B MathCAD»

OcHOBHBIE MaTeMaTHYECKUE

3.1 | BBIUMCIIEHUS  CO  CKAJISAPHBIMH | 3 4 7
MaTPUYHBIMH BEITMIHHAMHU

32 Haxoxc;[eHUI/Ie KOpHEH, PeLICHNS 3 4 v
YpaBHEHHH U CHCTEM YpaBHEHUI

3.3 | O6paboTKa TaHHBIX 3 5 8

@DopMa  NPOMEKYTOYHON  aTTeCTAUUH — - - - - -




3ager
HToro yacos: - - 30 - 42 72

5.2. Coneprkanue pa3/iejoB TUCIUILUIUHbBI

1-ii paszpen: «CoBpemenHble rpadguyecKkue MeToAbl BU3YATU3ALUH JAHHBIX)

1.1. Busyanuzaiust JaHHBIX B 3JICKTPOHHBIX TaOIUIIAX

N3yuatoTcst pa3ianyHble CIOCOOBI BU3yaIH3allMi JAHHBIX B 3JICKTPOHHBIX Ta0JIMIAX.

1.2. Busyanuzanus JaHHBIX B IBYMEPHOM clydae

Hayunas rpaduka. [IpenBapurenbHas moarotroBka aaHHbix. DopmaTupoBanue rpaguueckoro
o0bekTa. CrnaxkuBanue rpaduka. Mcnonb3zoBanue mapkepoB. BeraBka metok. Heckonbko rpadukoB
Ha O0IMX KOOpAMHATHBIX ocsixX. Co3maHMe W peJakTupoBaHHE JiereHabl. Heckonbko rpaduueckux
o0BbeKkToB Ha Jiucte. Co3ganue Haanuceil u noscuenuil. BeraBka rpadguueckux 0ObEKTOB B TEKCTOBBIN
penaxkTop. ABTOMaTH3alUs BU3YyaIU3allui UIEHTUYHbIX JaHHbBIX.

1.3. Buzyanuzauus JaHHBIX B TPEXMEPHOM Cllydae

Hayunas rpaduka. [IpeaBapuTensHas moAroToBKa JaHHBIX. BeiOOp MeToIa mpeaBapuTeIbHOM
nBymepHod — uHTepnossiuuu.  Iloctpoenne  nuHMit  ypoBHs.  [locTpoeHne — MOBEPXHOCTH.
dopmarupoBanue rpadudeckoro oodbekTa. CrimaxuBanue. Heckoibko rpadgudeckux OOBEKTOB Ha
mucte. Co3nanue Haamuce U nmoscHeHui. Mcmnonb3oBanue 1BeToBoM raMMbl. Mi3MeHeHue 1iuppoBbIix
METOK Ha YpOBHSX. BcraBka rpaduveckux OOBEKTOB B TEKCTOBBIA peNaTOKp. ABTOMaTH3AIHA
BU3yaJIU3allUU UACHTUYHbBIX TAHHBIX.

2-ii pa3zaen: «CoBpeMeHHbIH KOMIILIOTEPHBIH aHATU3 JAHHBIX»

2.1. Beluucienue onucarenbHbIX CTATUCTUK B AIEKTPOHHBIX TaOIHULIAX

PaccmarpuBaroTcss  mepBUYHblE  CHOCOOBI  OOpaOOTKM  JaHHBIX. AHalIM3  MPOCTBIX
(HecrpynnupOBaHHBIX) JaHHBIX, pacueT 3JEMEHTAapHBIX (OMMCATENbHBIX) CTATUCTUK. BcTpoeHHBIE
cratuctTuueckue (QyHkiuu. ['pynnupoBaHue AaHHBIX. AHQJINW3  CIPYNIUPOBAHHBIX JAHHBIX.
['enepupoBaHue 3HaYCHUI CITy4ailHON BEIWYMHBI. MOJIETMpPOBAHNUE CIIyYalHOW BEJIIMYMHBI, UMEIOIIEH
pa3IUYHbIE PACIIPEAECIICHHUS.

2.2. BrluuciieHne onucaTeNnbHbIX CTATUCTHK

Pacuer snemMeHTapHBIX (ONMMCATENBHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (QYHKIIUH.
AHanmu3  CrpyNIIMPOBAaHHBIX  JaHHBIX. ['eHepHpoBaHWE 3HAYEHWW  CIy4YalHOM  BEJIWYMUHBI.
MonenpoBaHue cirydyaliHOM BEJTMYHMHBI, UIMEIOLEN pPa3InYHbIE PAaCIpeIeICHUS.

2.3. IlocTpoenue Mojene, ONUChIBAIOIINX CBSA3b MEXKAY JAaHHBIMU, B 3JIEKTPOHHBIX TaOIUIIaX

Boeruncnenne koBapuanui M KoppensAuuid. IlocTpoeHue perpeccMOHHOrO  ypaBHEHUS.
JluneiiHass perpeccusi, BCTpPOEHHbIE (DYHKIHMM B3JIEKTPOHHBIX Tabmul. CTaTUCTHYECKHE KPUTEPHUU
KayecTBa MOJIYYEHHOI0 PerpecCHOHHOro cooTHomeHus. Koagouiuent nerepmunanuu, F-ctaructuxa.
JloBepuTenbHbIE MHTEPBAJBI A KO3()PUIMEHTOB ypaBHeHUs perpeccun. Bron ¢opmyn. Perpeccus
Ha OCHOBE HEJIIMHEWHBIX YPABHCHUMN.

2.4. TToctpoenue oJHO(PAKTOPHBIX PETrPECCHOHHBIX MOIeTel

[IpenBapuTenbHas MOATOTOBKA JaHHBIX. BBOA M UMIOPT AaHHBIX. 3alycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmopsnounBanue U (GuiabTpalus pe3yabTaToB. Tabivia napaMeTpoB YpaBHEHHS
perpeccun. MHTepnperamus pe3yabTatoB. AHaiau3 octatkoB. @opmarupoBanue rpapuka. Y cTpaHeHue
«HeylayHbIX» 3HadeHui. lMcmnonb3zoBanue (GuiIbTPOB, BblunciaeHue Dypbe CHEKTpa, CriakKMBaHUE
crmaitnom. ['enepauuss Tabmuu. CoxpaHeHHe pPe3ylbTaTOB aHaln3a. OKCHOPT pe3yibTaToB B
TEKCTOBBIA PEIAKTOP.

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

3.1. OcHOBHBIE MaTEMATUUYECKHUE BBIYUCIEHUS CO CKAISIPHBIMU U MAaTPUYHBIMH BETMYMHAMHU

Apudmerndeckue omneparuu, IpaBuiaa Habopa ¢GOpMys, JJIEMEHTapHBIE BBIUYKCICHUS.
Hcnonb3oBanue BeTpoeHHbIX (yHKimid. Iloctpoenne ¢yHkmii monb3oBaTeneMm, oONepalnuu ¢
¢byakusamu. UnterpupoBanue u nuddepenuponanue. Co3anue BEKTOPOB M MaTpUL, ONEpaluu ¢
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HUMH. MaccuBbl, UX CO3JaHHe, omepanuu ¢ mMaccuBamu. [locTpoeHue rpadukoB. AHaTUTHYCCKUE
(CUMBOJIbHBIE) BBIYUCIICHUS.

3.2. HaxoxneHnue KopHeH, pelieHne ypaBHEHU U CUCTEM YpaBHEHMI

HaxoxeHust KOpHEN HEJTMHEHHOT0 ypaBHeHUs. Pellenre IMHEMHbIX ypaBHEHUN B MaTPUYHOU
dopme. PerieHne KOHEUHBIX ypaBHEHHI M CHCTEM KOHCUYHBIX ypaBHEHHIA, orepaTopsl Given — Find,
YHCJICHHOE M CHMBOJIbHOE perieHue. Perienue oOBIKHOBEHHBIX AU(D(EepeHIUAIBHBIX ypaBHEHUN U
crcTeM OOBIKHOBEHHBIX au(depeHIraabHbIX ypaBHeHHH, onepaTopel Given — Odesolve, pemienue
cucreM au(pepeHInANTbHBIX YpPaBHEHUH pa3IMYHOrO TMOpsAKAa, HadajdbHAas W KpaeBas 3ajauu,
WCIOJIb30BAaHUE OIIIUMN, BBIBOJ] PE3YJIbTATOB, rpaduK pelieHus, TouHoCTh pemenus. Onepatop rkfixed,
peleHre HadanbHOU quddepeHnaIbHoi 3a1aul nepBoro mopsijaka merogom Pynre-Kyrra, cBenenue
MIPOU3BOJILHOTO YPAaBHEHHUS K YPABHEHUIO IIEPBOTO MOPSAKA, BHIBOJ PE3YJIbTATOB, IpapuK perieHusl.

3.3. O6paboTKa JaHHBIX

Pacyer snemeHTapHBIX (OMHCATENbHBIX) CTAaTUCTHK. BCTpoeHHBIE cTaTHCTUYECKUE (YHKIUH.
PabGora co crpynnupoBaHHBIMH JaHHBIMH. [€HepupoBaHWE 3HAUYEHUH CIy4ailHOW BETUYHHBI.
MopenupoBaHue ci1y4yallHON BEJIMYMHBI, UMEIOIIEH pa3InyHbIe paclpeaesICHUs.

5.3. [lpakTuyeckue 3aHsATUA

Ne Ne paznena . Bcero
e HaunmMeHoBaHHMe MPAKTHYECKHX 3aHATHI 4ACOR
1-ii paznen | CoBpemeHHbIe rpadpuyueckne MeTOAbI BU3YAJIM3ALMHN JAHHBIX 9
1 1.1 Busyanu3zanus JaHHBIX B 3J€KTPOHHBIX TaOIHIAX 3
2 1.2 Busyanu3zanus JaHHBIX B JByMEPHOM 3
1.3 Busyanu3zanus JaHHBIX B TPEXMEPHOM 3
2-ii pasnes CoBpeMeHHbBIIT KOMNIBIOTEPHBII CTATHCTHYECKUH aHATIU3 12
JaHHBIX
4 21 Brruncnenmne onucaTeNbHbIX CTATHCTUK B 3JICKTPOHHBIX 3
TabInIax
5 2.2 Brruncinenue onucaTesIbHBIX CTATUHCTHK 3
6 23 [TocTpoenne Mo iemnei, OMUCHIBAIOIINX CBSI3b MEX/TY IAHHBIMH, B 3
ANEKTPOHHBIX TaOJIUIIAX
7 2.4 [Toctpoenne o1HOGAKTOPHBIX PETPECCUOHHBIX MOJENIEN 3
3-ii pazgea | O6padoTka JaHHBIX U BeruHcaeHusi B MathCAD 9
8 31 OCHOBHBIE MATEMATUYECKUE BBIYUCIICHHS CO CKAISPHBIMH U 3
MaTPUYHBIMH BETUYMHAMU
9 3.2 HaxoxaeHue kopHei, pelieHue ypaBHEHUM U CUCTEM YpaBHEHUM 3
10 33 OCHOBHBIE MATEMAaTHYCCKUE BBIYUCIICHHS CO CKAISIPHBIMH 1 3
MaTPUYHBIMHA BETUYMHAMU

5.4. JIaGopaTopHBIi MPaKTUKYM
He npenycmotpeHo.

5.5. CamocTtosaTenbHas pabora

Ne Ne paznena . Bcero
Bua camocrositesibHOM padoThI
n/n | AUCHUNIHHBI 4acoB
1-i pa3nen CoBpemeHHbIe rpaguuecKre MeTOo/1bl BU3yalu3allui JaHHbBIX 12
1 11 O3HaKOMJICHHE C PA3IMYHBIMU TUIIAMH TPpaQHIecKoro 4
' MIpe/ICTaBJICHHS] TAHHBIX B 3JIEKTPOHHBIX TaOJIMIIaX




2 19 O3HakOMJICHHE C PA3IMYHBIMU TUIIAMH TPpaQHIecKoro 4
MIpeJICTaBICHUS] TAHHBIX
3 13 O3HakoMJICHHE C pa3IMYHBIMU TUIIAMH I'PadUIECKOTO 4
MIpeJICTaBICHUSI TAHHBIX
2-ii paznen CoBpeMeHHBIN KOMITBIOTEPHBIN aHAIN3 JaHHBIX 17
4 21 O3zHakoMJIeHHE ¢ (YHKIIUSIMU CTaTUCTUIECKOU 00paboTKH 4
JAHHBIX B 3JIEKTPOHHBIX TaOIHIAX
5 29 O3zHakoMJyIeHHE ¢ (PYHKITUSIMU CTaTUCTUYECKON 00paboTKH 4
JAHHBIX
AHan3 MHOTOMEPHBIX JaHHBIX C IEJIbI0 OOHAPYKEHUS
6 2.3 BHYTPEHHUX CBS3€H B 2JIGKTPOHHBIX TaOnuiax. OleHKa KauyecTBa 4
MIOJIYYEHHBIX COOTHOIICHUH.
7 2.4 [TocTpoenne oqHOPAKTOPHBIX PETPECCUOHHBIX MOIEIIEH 5
3-ii paznen OO6paboTka nanHbIX U Beraucienus B MathCAD 13
8 31 OznakomJienue ¢ mpasuiamu pabotsl B MathCAD u 4
PHOOPETEHNE HABBIKOB MTPOBEICHUS BEIYMCIICHUN
HaxoxxzeHne KopHel, pelieHre ypaBHEHUN U CUCTEM yPaBHEHUI
9 3.2 4
cpencramu MathCAD
10 3.3 Osunakomiierne ¢ pyHkiusimu oopadorku 8 MathCAD 5
HUTOTI'O 4acoB B cemecrtpe: 42

6. IlepeyeHb YyuyeOHO-MeTOAMYECKOr0 oOecrmevyeHUs] IS CAMOCTOSATENbHO  padoThI
o0yyauuxcst Mo JUCHUIJINHE

1. Paboyas nmporpamma 1o AUCHHUIIINHE

2. Meronuyeckue yKa3aHHMs IO OPraHM3aLUU CaMOCTOSITEIbHON paboThl O0ydaroluxcs IO
JTUCIUIINHE.

3. IlepeueHb BOIIPOCOB MPOMEKYTOUHOM aTTECTAIUH.

4. Metoaudeckoe o0ecrieueHre JUCIUTUIMHBI B CpeJie TUCTAHIIMOHHOTO 00y4ueHus Moodle.

7. ®oH/X OLIEHOYHBIX CPeICTB /I NPOBeJeHUS] NMPOMEKYTOYHON/TeKyllell U NMPOMEeKYTOYHOM
arrecTaniy 00y4alImmXxcs 1o AUCUHUILIMHE

®OC obecrneunBaeT OOBEKTHBHBIA KOHTPOJb JOCTHIXKCHHS BCEX pPE3yJbTaTOB OOYUEHHS,
3aITAHUPOBAHHBIX JIJIS JIUCIIATUTHHEI.

®OC BxmIrO4aET B ceO:

- MepedeHb KOHTPOJIMPYEMBIX pa3/IeioB AUCIUILTUHBI C YKa3aHUEM PE3yJIbTaTOB O0yUCHNUS;

- THIOBBIC KOHTPOJIbHBIC 3aJaHHWS WM WHBIC MaTepHabl, HEOOXOJHWMBIC IS OICHKH
3HAHWUW, YMEHUI U HAaBBIKOB U (WUJIM) OMBITA ACITETLHOCTH, XapaKTEPU3YIOIIUX ATAMbl (HOPMHUPOBAHUS
pe3ysIbTaToB OOyYeHHsS W OOECICUMBAIOIINX JIOCTIDKCHUE IUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
00pa3oBaTeNbHON MPOTPAMMBEI;

- METOJHMYECKHE MaTepHalbl, ONPEICIISIONINe MPOIEAyphl OICHUBAHMS 3HAHWHA, YMCHUU,
HABBIKOB ¥ (WJIH) OTIBITA IEATEIHHOCTH, XapaKTePU3YIOLINX dTanbl ((OPMUPOBAHUS KOMITETEHIIUH.

7.1. HCpC‘-ICHL KOHTPOJHUPYCMBIX Pa3ACIOB NTUCHUIIIIMHLBI C YKa3aHUCM PE3YJIbTATOB O6y‘-ICHI/I$I

e KonTtpoaunpyembie
. pa3aeinl Pe3yabTaTsl 00yueHus
AUCHHUILINHBI
1 1-it pazgen 3HATh: Pa3JIUYHbBIC METOABI IBYX- U TPEXMEPHOHN BU3yalIN3alUH
JTAHHBIX




YMETb: BBIACIATH XapaKTCPHBIC OCOGGHHOCTI/I, CoZACpKaIucecda B
JaHHBIX

BJIaJIeTh: CIIOCOOHOCTHIO OPUEHTUPOBATHCS B MIPHUKIIATHBIX TTAKETaX
00pabOTKU TaHHBIX

2 2-i1 pasaci 3HATb: KaKMC MaTCMAaTHYCCKUEC MOJCIIN U MCTOAbI UCII0JIb30BAaTh JJIA
OIIMCaHUsA JaHHBIX

yMeTh: UHTEPIIPETUPOBATD PE3YJIbTATHI, [IOJyYCHHbIC IIPU aHAJIN3E
JAHHBIX

BJIAJ1€Th: HABbIKAMH HUCIIOJIb30BaHUA MaTCMATHYCCKHUX ITaKCTOB
IIPUKJIAJIHBIX IIPpOrpaMM IS aHaJIM3a JaHHBIX

3 3-i1 pa3gen 3HATh: AITOPUTMBI aHAJIN3A TAHHBIX

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

HayK

BJIaJl€Th: HaBbIKaMH HUCIIOJIB30BaHUA CTATUCTHYCCKHUX ITaAKCTOB
IMPUKIJIAAHBIX ITPOTpaMM IJId aHAJIM3a JaHHBIX

7.2. Onucanue mMOKa3aTeliel M KPUTEPUEB OIICHUBAHUSA KOMIIETEHIMHA Ha Pa3UYHBIX dTanax ux
(dhopMUpOBaHUsI, ONIMCAHUE KA OIICHUBAHUS

O1leHKa «OTJIMYHO» («3aYTEHO»)

— CHCTEeMaTU3UpPOBaHHbIE, INIyOOKHE W IOJIHbIE 3HAHMS MO BCEM paszjeiaM AUCLUIUIMHBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCAM, BBIXO/ISIIUM 3a IIPEeNbl y4eOHOM MporpamMmBbl;

—TOYHOEC HCIIOJIB30BAHUEC Hay‘{HOfI TEPMHUHOJIOTUH, CUCTCMATHYCCKU I'PaAMOTHOC U JIOTUYCCKU
[IPaBWJIBHOE U3JI0KEHUE OTBETA HA BOIPOCHI;

— 0e3ynpevyHoe BiaJileHue HHCTPYMEHTapHeM Y4eOHOM AMCLUIUIMHBI, yMeHue ero 3(p(eKTuBHO
HCIIOJIB30BATH B IMIOCTAHOBKC HAYYHBIX U NIPAKTUYCCKHUX 3aJ1a4,

— BbIpaXXEHHAsl CIIOCOOHOCTh CaMOCTOSITENbHO M TBOPYECKH pEIIaTh CIOKHbIE MPOOJIEMBbI U
HECTaH/IapTHBIE CUTYalUH;

—IIOJIHOE U TITyOOKOEe YCBOCHHE OCHOBHOM U JOMOJIHUTENBHOM JIUTEPATyphl, PEKOMEHIOBAHHOM
paboueii mporpaMMoii Mo AUCLUUILINHE;

—YMCHUC OPHUCHTUPOBATHECA B TCOPHUAX, KOHLUCIIIUAX WU HAIMPABJICHUAX JUCHUIIIMHBI U J1aBaTh
UM KPUTHUYECKYIO OLIEHKY, UCIOJIb3Yys Hay4YHbIE TOCTIIKEHUA NPYIUX JUCIUILINH;

—TBOpYECKAsl CaMOCTOsITeNIbHAass pabdoTa Ha MPaKTHUYECKHUX/CEMUHAPCKHUX/Ta00paTOpHbBIX
3aHATHUSAX, aKTUBHOE YYacTHE B TPYIIOBBIX OOCYKACHUSAX, BEICOKUI YPOBEHb KYJIbTYphl UCIIOIHEHUS
3aJIaHHI;

—BBICOKMI YpPOBEHb CQOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell MmporpaMMe pe3ysabTaToB
o0OyueHusl.

O11eHKa «X0pOIIoY» («3aUTEHOY)

— I0OCTaTOYHO IOJHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS IO TUCLHUILIINHE;

—YMEHHE OPUEHTUPOBATHCA B OCHOBHBIX TEOPHUSIX, KOHUEMUIUIX U HATPABICHUSAX AUCIIUIUIMHBI
U 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HUCIIOJIBb30BaHUEC H&y‘-lHOfI TEPMHUHOJIOTUH, JIMHTBUCTHYCCKU U JIOTHYECKU TMPABUIBHOC
M3II0’KEHHE OTBETa Ha BOMPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIE BBIBOJIBL;

— BJIaJICHUE MHCTPYMEHTAPUEM IO AUCHUIUIMHE, YMEHUE €ro HMCIOJb30BaTh B MOCTAHOBKE U
pElIeHNH HayYHBIX U NMpo(eccHoHalbHbIX 33a4;

—YCBOCHHE OCHOBHOW ¥ JOTIOJHUTEIBHOW JHMTEPaTyphl, PEKOMEHIIOBAaHHOW paboueit
MPOrpaMMoii Mo AUCHUILINHE;




— caMoCTOsITeNIbHAsE padoTa Ha MPAKTUYECKUX 3aHATHSX, y4aCTHE B TPYIMIIOBBIX OOCYXICHUSX,
BBICOKHH YPOBEHb KYJIBTYPbI UCIIOJIHECHUS 3aJaHUN;

—CpeAHUH YpOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpaMme pe3yinbTaToB
oOy4eHwUS.

O1neHKa «yI0BIECTBOPUTEILHOY («3aUTEHO»)

— JIOCTaTOYHBI MUHUMAJIbHBIN 00beM 3HAHUN IO JUCIHUILINHE;

—YCBOCHHE OCHOBHOM JINTEPATypPhl, PCKOMEHIOBAHHOU pabouei porpaMmoii;

—yYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIENUUSAX U HAMNPABICHUSX IO
JUCLUILIMHE U 1aBaTh UM OLIEHKY;

— MCII0JIb30BaHUE HAy4YHON TEPMHHOJIOTMH, CTUIMCTUYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA
Ha BOMPOCHI, YMEHUE JIeJaTh BHIBOJbI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro MCHOJb30BaTh B PEIICHUU
TUIIOBBIX 337a4;

—YMEHHE 10J] pyKOBOJCTBOM IIPENO/IaBaTelis peliaTh CTAHAAPTHHIE 3aa4H;

—paboTa mMoA PYKOBOACTBOM IIpermojaBaTelis Ha MNPAKTHUECKUX 3aHATHUSX, TOMYCTUMBIN
YPOBEHb KYJIbTYpPbI UCIIOJTHEHUS 3a1aHU

—JIOCTaTOYHBIA MHHUMAIbHBIH YPOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboueit
MporpaMMe pe3yiabTaToB 00YUEeHHUS.

Ol1leHKa «HEYJIOBJIETBOPUTEIbHOY («HE 3aUTEHOY)

— (¢parMeHTapHbIe 3HAHUS 110 TUCLUILINHE;

—O0TKa3 OT OTBeTa (BBIIOJIHEHUS MUCbMEHHON paboThl);

—3HaHME OT/JEJIbHBIX UCTOYHUKOB, PEKOMEHIOBAHHBIX paboyell IporpaMMoii o JUCLHUIUINHE;

— HEYMEHHE UCITOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJInyue rpyobIxX OUIMOO0K;

— HA3KHWH YPOBEHb KYJBTYpPhI HCIIOJHEHUS 3a/I1aHH;

— HU3KUH YpOBEHb C(OPMHPOBAHHOCTU 3asBJICHHBIX B pabouell mporpaMme pe3yibTaToB
oOy4eHwus.

1.2.2.

IIIxana oneHUBaHUI

KonnuecTBo npaBUIIbHBIX
0 Ouenka
OTBETOB, %

1o 50 «HEYJOBJICTBOPUTEIHLHO», «HE 3aYTCHOY
ot 51 1o 65 «YIOBIIETBOPUTEIIBHOY, «3aUYTECHO
oT 66 10 85 «XOPOIIO», «3a4TEHO»

oT 86 «OTIIMYHOY, «3aUTECHOY

7.3. TunoBble KOHTPOJIBHBIE 3aJjaHUs UM UHBIE MaTepHalibl TEKYyIIeH aTTecTalllk, HeOOXOJUMBbIe IS
OLICHKM 3HAHWM, yMEHMl M HaBBIKOB W (WJIM) OMbITa JEATEIBHOCTH, XapaKTepU3YIOUIUX JTarbl
(dbopMHUpOBaHUS Pe3yabTaTOB 00yUEHUS U 00ECIEUNBAIONIMX JOCTI)KEHHE TNIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHUS 00pa30BaTEIbHON MPOrpaMMBbI

NuauBuayanbHbie 3aaHUs

3anayva (3ananue) 1: BuzyanusupoBaTh AByMEpHbBIE JaHHBIE.

3anayva (3ananue) 2: BuzyanusupoBaTh TpEXMEPHBIE JaHHbIE.

3amaua (3amanue) 3: OnpenenuTh HATUYHE JIMHEHWHOW CBSI3M B CIIydae ABYMEPHBIX JaHHBIX U
JI0Ka3aTh €€ aJleKBaTHOCTh. VIHTepnpeTanus pe3ynbrara.



3amaua (3aganue) 4. YCTaHOBUTHh HAJTMYHME HEIIMHEWHOW CBSI3M B ClTydae IBYMEPHBIX JTaHHBIX U
JI0Ka3aTh ee afeKBaTHOCTh. IHTepnpeTanus pe3ynprara.

3amaua (3amanue) 5. OnpenenuTs HATUYUE JIMHEHHON CBSI3M B CIIy4ae MHOTOMEPHBIX JaHHBIX U
JI0Ka3aTh ee afeKBaTHOCTh. IHTepnpeTanus pe3ynbpraTa.

3amgaua (3amanue) 6. [lepsuunas o6paboTka manubsix B MathCAD. AHanu3 pe3yinbTaTos.

3anaya (3amanue) 7. HaliTu KOpHM ypaBHEHHUs, KOPHHM CUCTEMBbl YpaBHEHUH, peEIICHUS
OOBIKHOBEHHOTO U] PEpEHIINAIBHOTO YpaBHEHHUS, CUCTEMbI OOBIKHOBEHHBIX IU(DdepeHITnanbHbBIX
YpaBHEHUH.

3amaua (3amanue) 8. Beraucnenus B MathCAD.

IIpumepbl HHANBUAYAJIbHBIX 32IaHUI:

I/ICXO,I[HBIM MaTepI/IaJ'IOM JJIs1 BBIIIOJIHCHU A HHAWBUYAJIbHBIX 3a,Z[aHI/II71 CIIy>KarT Ta6J’II/IHH C JaHHbIMHU B
Excel.
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KonTpoabHasi padora

(Komniexm 3a0anuil OJisi KOHMPOJLHOU pabomul)
Tewma 1. Buzyanuzanus qaHHbIX.
BapuanT 1. BusyanusupoBartb JByMEpHBIC JaHHBIC.

Bapuant 2. BusyanusupoBaTh TpeXMEpHblE JAaHHBIE I[P  [TOMOLIA

COOTBETCTBYIOIUX JINHUN YPOBHS.

Bapuant 3. BusyanusupoBarh TpexXMepHblE JaHHBIE MPH  TOMOLIA

COOTBETCTBYIOIIEH IIOBEPXHOCTH.
Tema 2. HaxoxxaeHne BHYTPEHHUX CBSI3€H MEXy IEpEMEHHBIMHU.
Bapuanrt 1. [lonck nMHEHHOM CBSA3U B Clly4ae JBYMEPHBIX JaHHbIX.
Bapuant 2. [louck HeIMHEMHOH CBSI3U B CiIy4ae JBYMEPHBIX JaHHbIX.
Bapuanr 3. Ilouck 1MHENHON CBSI3U B CIy4yae MHOIOMEPHBIX JIAHHBIX.
Bapuanr 4. Ilepsuunast o0paboTka 1aHHBIX.
Tema 3. Pacuetsr B MathCAD.
Bapuantr 1. Brpluncienue KopHeW HEITWHEWHOTO YpaBHEHUS U CHUCTEMBI HEJIMHEHHBIX

YpaBHEHUM.

U300paKCHUS

MU300paKEeHUST

Bapuant 2. Pemenue O0OBIKHOBEHHOro AU(PQPEpEeHIUaNbHOIO YpaBHEHHMSI M CUCTEMBI
OOBIKHOBEHHBIX AU(PepeHIInanbHbIX ypaBHEHUH.
BapwuanT 3. Berunciaenns 8 MathCAD.

7.4. Teoperudeckue BONPOCH! M MPAKTUYECKUE 3aaHusl 1711 IPOBEJCHHS POMEKYTOUHON aTTecTaluu
o0yyaromuxcs, HeoOX0AUMBIE Ul OIIEHKH 3HAHWM, YMEHHUI M HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHS] U 0OECHEUMBAIOIINX JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTuyeckue BONPOCHI AJisl IPOBeAEHUS] POMEKYTOUHOM aTTecTAlNU 00y4al0IMXCsl

el AN =

Busyanu3zanus JaHHBIX B 3J€KTPOHHBIX TaOIHIIaX

Busyanu3zanus JaHHBIX B IBYMEPHOM CI1y4ae

Busyanuzanus aHHBIX B TPEXMEPHOM CIIydae

Brruucrienne onucaTeNbHBIX CTATHCTUK B JIEKTPOHHBIX TaOIHIIaX
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5. Brranciaenune onucaTenbHBIX CTaTHCTHK

6. IToctpoeHne monenel, OIUCHIBAIOIIMUX CBSA3b MEXAY JAHHBIMH, B JJIEKTPOHHBIX
TabJmmax

1. [TocTpoenne 01HO(PAKTOPHBIX PErPECCUOHHBIX MOJENEH

8. OCHOBHBIE MATEMAaTUYECKUE BBIYUCIICHUS CO CKAIPHBIMU U MATPUYHBIMU BEIMUMHAMU

9. HaxoxzieHne KopHel, peleHre ypaBHEHUN U CUCTEM YPAaBHEHUH

10. O6paboTka JaHHBIX

7.4.2. HpaKTn'{ecm/le 3alaHUA 1JIsl IPOBEICHUA HpOMe)l(yTO‘lHOﬁ arrecranuu Oﬁy‘{alOIlIHXCH

1. BusyanusupoBarb AByMEpHBIC JaHHBIE.

2. Busyanu3upoBarhs TpeXMEpHbIC JaHHBIE.

3. OnpenenuTh HamMuuMe JTUHEWHOW CBSA3M B Cy4ae JBYMEpPHBIX NTaHHBIX M JOKa3aTh €e
aJleKBaTHOCTh. VIHTeprIpeTanys pe3yabpTara.

4. YCTaHOBHUTh HAMYME HEIMHEHHOW CBSI3UM B Cilydae JIBYMEPHBIX JAHHBIX M JIOKa3aTb €e
aJleKBaTHOCTh. VIHTepIpeTanus pe3yabrara.

5. OnpenenuTh HaNMYUE JMHEHHON CBA3M B CiIydae MHOTOMEPHBIX JAaHHBIX W JIOKa3aTb €e
aJleKBaTHOCTh. VIHTEpIIpeTanys pe3yabTara.

6. [TepBuunas oopaboTrka nanubix B MathCAD. Ananus pe3ysibTaToB.

7. HaiiTu KOpHM ypaBHEHHMs, KOPDHU CHCTEMBbl YpPaBHEHHUH, peIIeHHS OOBIKHOBEHHOTO
Qg QepeHInanbHOTO YpaBHEHH, CUCTEMbI OOBIKHOBEHHBIX TU(P(EpEeHIINATBHBIX YPaBHEHHN.

8. Beruncnienns B8 MathCAD.

7.5. MeTtoauueckue MaTepuaisl, ONPEAEIIAIOIINE IPOLEAYPhl OLICHUBAaHUS 3HAHUM, YMEHUH, HABBIKOB
U (MIM) OMBITA JEATENBHOCTH, XapaKTePH3YIOMIMX 3Tanbl (POPMHUPOBAHUS PE3YJIbTATOB OOyUEHHS H
00ecneurBaOIIKX JOCTHKEHUE TUIAaHUPYEMBIX PE3YJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOrpaMMBbI

Ne KounTtposmpyemsie

HaumeHoBaHHE OLIEHOYHOI0 cpeacrea
n/n pa3aebl THCHUIIJIMHDBI

NunuBunyanpHOE 3a/1aHKe, KOHTPOJIbHAS pab0Ta, TEOPETHUECKUE
1 1 BOIIPOCHI U TPAKTUYECKUE 3aJaHUS ISl IPOBEACHUS
MPOMEKYTOYHOM aTTECTAllNU

NunuBunyanpHOE 3a/1aHKE, KOHTPOJIbHAS pab0Ta, TEOPETHUECKUE
2 2 BOIIPOCHI U IPAKTUYECKHE 3aJaHUS ISl IPOBEACHUS
MPOMEKYTOYHOM aTTECTAMK

WNumuBuyansHOe 3a1aHle, KOHTPOJIbHAs paboTa, TEOPETHUECKHE
3 3 BOTIPOCHI ¥ IPAaKTUYECKHE 33aHUS /IS TIPOBEICHUS
POMEKYTOYHOU aTTeCTallH

8. IlepeyeHb OCHOBHOI M /[ONOJHHUTEJBHOH JIMTEPATYPbl, HEOOXOAUMON /sl OCBOCHUS
AUCIHMUIIIIMHbBI

ABTOp, Ha3BaHHE, MECTO U3JaHUsA, U31aTEC/IbCTBO,

Ne N 9 Ccpuika Ha 3x3emmisip B 9bC /
roJ u3aHus yueOHOH U y4eOHO-MeTOAMYeCKOii
n/n KoJM4YecTBO 3K3emILisspos B HTH
JINTepaTypbl
OcHoBHas JuTEpaTypa
CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexTpoHHbI# pecypc]: yaedHoe mocobue / O. JI.
1 CepBetHuK, A. A. IIneryxuna, U. I1. XBoctosa [u 1p.]. http://www.iprbookshop.ru/63246.html

— DJEeKTPOH. TEKCTOBBIE JaHHbIe. — CTaBpOMOJIb:
Cesepo-Kaska3sckuii ¢penepanbHblil YHUBEPCHUTET,
2014. —225c.

2 | Kynunos, 0. 1. CoBpeMeHHbIE HH()OPMAITIOHHBIE http://www.iprbookshop.ru/55157.html
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TEXHOJIOTHH [ DNEKTPOHHBINA pecypc]: yueOHoe
nocobue / 0. U. Kynunos, C. A. CycinoBa. —

roCyJ1apCTBEHHbI TeXHUYECKUU yHUBEpcuTeT, IbC
ACB, 2013. — 84 c.

DNEKTPOH. TEKCTOBbIE NaHHble. — JIunenk: Jlnnenkuit

CoBpeMeHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexkTpoHHEIH pecypc]: yaeOHOe mocodue / A. 1.

3 | mox pen. A. Il. AnekceeB. — DIEKTPOH. TEKCTOBHIE

YHUBEPCUTET TEIEKOMMYHUKALUH U HHPOPMATUKHY,

2016. — 101 c.

Aunekcees, A. P. Bantotun, 1. A. Koponbkosa [u 11p.] ;

nannubie. — Camapa: [ToBomKCKHil TOCy1apCTBEHHBIM

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

Usanew, I'. E. MaTtematnueckoe MOAEIMPOBAHHUE
[DnexkTpoHHBI pecypc]: yueOHoe nmocodue / I'. E.
Wpanen, O. A. lIBuHa. — DNEKTPOH. TEKCTOBbIE
nanubie. — KemepoBo: KemepoBckuit
TEXHOJIOTMYECKUI HHCTUTYT MUIIEBOU
npombinuieHHoCcTH, 2014, — 102 C.

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

JlonoJIHUTeIbHAS JINTEpaTypa

Ky3znenona, JI. B. Jlekuuu no coBpeMeHHbIM BeO-
TexHoJorusM [ DnekTpoHHbli pecype] / JI. B.

1 | Ky3HenoBa. — DJEKTPOH. TEKCTOBbIE JaHHbIE. — M.:

Wutepner-Yuausepcurer MHGOpManmoHHBIX
Texnonorut (MHTYUT), 2016. — 187 c.

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

9. TIlepeuyen» pecypcoB
HeOOXOIMMBbIX /IJIs 0CBOEHUSI TUCIIUTLIMHBI

I/IH(l)OpMaIII/IOHHO-TeﬂeKOMMyHI/IKaHI/IOHHOﬁ

CceTHn

«HHTEepHET,

HaunmenoBanue pecypca cetu « AHTEpHET»

DJIEKTPOHHBII ajpec pecypca

OBC usznpareasctBa «JIaHp

https://e.lanbook.com/

9BC u3pgarensctBa «IPRSmart»

https://www.iprbookshop.ru/

Ob6pazoBarenbHas niaatgopma «FOpaiiTy

https://urait.ru/

Hayunas snekrponnas 6ubanoreka eLIBRARY.RU

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

Caiit cipaBoYHOM npaBoBOM cucTteMbl «KOHCYIBTaHT
Tlmroc»

https://www.consultant.ru

EnuHplii 31€KTpOHHBIM pecypc y4ueOHO-MeTOAMYECKON
mutepatypsl CIIOI'ACY

www.spbgasu.ru

denepanbHblii 00pa3zoBarenbHbI nopTan "ExnHoe okHO
JI0CTyTa K 00pa3oBaTelbHbIM pecypcam”

http://window.edu.ru

Cucrema mucranumoHHoro obyuenus CIIGIACY

Moodle

https://moodle.spbgasu.ru/

Ilepeyens npogeccnoHaNbHbIX 023 JaHHBIX, HE00X

OJMMBIX NJId 0CBOCHUA NUCHHUITIJIMHbI

OdunmanbHpIT CalT Bricnren aTTECTAIlMOHHOU
komuccun (BAK) mpu MunucrepctBe 00pa3oBaHUs U
Hayku Poccuiickon @enepanum.

vak.ed.gov.ru

PedepatuBnass u  copaBouHas — Oaza

peIeH3UPYEMOH JINTEPATYphl SCOPUS

JaHHBIX

https://www.scopus.com

[TonuremaTnueckass pedepaTuBHO-OMOIMOrpadueckast
U HaykoMeTpuueckas (OuOimmomerpuueckas) 0Oasa
nmaaebIX Web of Science

https://apps.webofknowledge.com

denepanbHas Ciyk0a M0 HHTEIUIEKTYaTIbHON
COOCTBEHHOCTH.

https://rupto.ru/ru
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https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.consultant.ru/
http://vak.ed.gov.ru/
https://www.scopus.com/
https://apps.webofknowledge.com/
https://rupto.ru/ru

PedeparuBHast 6a3a maHHBIX MO YHCTOM M HpuKiIaaHOM | https://zbmath.org/
maremaTtnke zbMATH

Caiit xomnannu PTC, Beimyckaromeii MaTeMaTHYECKHi

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

10. MeToguueckue yKazaHus JJisl 00y4a0IIMXCS 110 0CBOCHUIO THCUUIIMHBI

BaxneimmM  STanoM  M3y4eHHMS ~JIUCHMIUIMHBI  SIBJSIETCS  CaMOCTOATENbHas  paboTta
o0yJaromuxcsi ¢ UCIOIb30BAHUEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX 00Opa30BaTEIIBHBIX
TEXHOJIOTHH.

B 06beM camocTosITeNbHOM paObOTHI IO TUCIUTUIMHE BKITFOUAETCS CISAYIOIIEE:

- HU3y4YECHHUE TEOPETUYECKUX BOIIPOCOB MO BCEM TeMaM JUCHUILIMHBI;

- MOJArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- MOATOTOBKA K 3a4eTy.

[Ipuctymass Kk W3y4eHUIO AUCIUIUIMHBI, HEOOXOJUMO B TEPBYIO OYEpEab O3HAKOMHTHCS C
conepxkanueM PIIJ[, a Takke METOAMYECKMMH YKa3aHUSIMH [0 OPraHHU3alUU CAMOCTOSTEIbHOMN
paboTHLI.

B pamkax camocTosATenbHON pabOThl O U3YYEHUIO TUCHUIUTMHBI 00yYaroMMCcsi HEOOX0IUMO:

— MPYA CAMOCTOSITENILHOM M3YyYEHHH TEOPETUUYECKOW TEMbI CHIEJIaTh KOHCIIEKT, UCIIOJb3YsI
pexomenioBanHbie B PI1J] ncrounukuy;

- OTBETUTH HAa KOHTPOJBHBIE BOMPOCHI 110 TeME, UCTI0JIb3yst Matepuaisl DOC;

- MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTALUU.

Hrorom u3yueHust AUCHUIUIMHBI SBJISIETCS 3a4eT. 3a4eT MPOBOAUTCS MO pacnucanuio. Gopma
MIPOBEJICHUS 3aHATHSI MOXKET OBITh YCTHas, MUChbMEHHAsl U B 3JIEKTPOHHOM Buje. OOyuaroiuecs, He
MPOUIEAIINE aTTECTALNIO, JOJLKHBI IUKBUIUPOBATH 33JI0JKEHHOCTh B YCTAHOBJIEHHOM IMOPSIKE.

11. TIlepeyeHb UHGPOPMAUMOHHBLIX TEXHOJOTUi, HCHOJb3YeMbIX IMPH OCYLIECTBJICHUU
0o0pa3oBaTe/IbHOIO0 MpoLecca M0 IMCHUUILUINHE, BKIKYAs NepevYeHb MPOrPaMMHOro odecrnevyeHust
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. IlpoBeneHMe NPAKTUYECKUX 3aHATUH C MCIOJIB30BAaHMEM IPE3EHTALMOHHOIO MarepHasa
(mpuMeHeHue MyJIbTUMEIUNHBIX TEXHOJIOTUI);

2. V3y4eHue OTIeNbHBIX TEM C UCTIOIb30BAHUEM CHCTEMbI TUCTaHIOHHOTO 00y4eHus Moodle;

3. Pabora ¢ pecypcamu HH(DOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHON cetn «MHTepHeT» (Tpu
HEOOXOUMOCTH):

- JJIEKTPOHHBIMU OUOJIMOTEYHBIMU CUCTEMAMH;

-COBPEMEHHBIMH TPO(ECCHOHATFHBIMU 0a3aMH JaHHBIX (B TOM YHCIIE MEXIYHApOTHBIMHU
pedepaTuBHBIMH 0a3aMM JaHHBIX HAYYHBIX U31aHUN);

- “H(OPMAITMOHHO-TIPABOBBIMH CHCTEMaMHU;

- UHBIMH HMH(OPMAIIMOHHO-CIPABOYHBIMU CHCTEMaMH M pecypcaMu HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTEpHET;

4. Pabora ¢ pecypcamu JIOKQILHOW CETH OpraHu3anuy (P HEOOXOIMMOCTH )

-nH()OPMAITMOHHO-TIPaBOBBIMHU cucTeMaMu KoHcynmbTaHT u ["apaHT;

- nH(pOpPMAIMOHHO-TIPaBOBO 0a30ii JaHHbIX «Komekey;

5. CtanaapTHOE TPOrpaMMHOE 00ECTICUCHHE MEPCOHATFHOTO KOMITBIOTEPA.

6. [IpuknanHeie TpOrpaMMBl JUI BU3YyaTU3alliH JaHHBIX.

12. Onucanne MaTepUAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOW /Jsi  OCyHIeCTBJIEHUS
00pa3oBaTeILHOIO MPOLECCa MO0 IMCHMUILIHHE
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https://zbmath.org/

VYuebHasg ayauropus A TPOBEACHHS 3aHSATHIM
JEKIMOHHOIO THIIA, 3aHATUHA CEMUHApCKOro THIIa,

KypCOBOTO IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX padoT), TPYIIOBbIX U MUHIUBUIYaTbHBIX
KOHCYJIbTaIl, TEKYILETO KOHTPOJISL u

HpOMe)I(YTOqHOﬁ arrecrauuu

KommiekT MynbTuMe TuitHOr0 000pyA0BaHUS
(mepcoHalIbHBINA KOMIIBIOTED € OCTYIIOM K CETH
«MaTepHeT» 1 obecneueHueM J0CTyma K
JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM
cpene opraHu3anuu, MyJbTUMEIUHHBINA IPOEKTOP,
9KpaH, ayAHocHcTeMa); J0cKa MapKepHas Oemnast
smanieBast. KoMruiekT yaeOHo# mebenn.

VYuebHas ayauTopus (KOMIIBIOTEPHBIA KJ1acc) JTst
MIPOBEJICHUS TPAKTUYECKUX 3aHATHIA, KYPCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX padoT),
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYILET0 KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTalluu

Paboune mecra ¢ IIK (crom KOMMBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHHUTOP, KJIABUATypa, MBIIIb) C
noctynoM Kk cetn «/HTepHeT» u obecrneueHuem
JocTyma K JJIEKTPOHHOH — MH(OPMAIMOHHO-
o0Opa3oBaTeNbHOI cpene OpraHu3alu u
3JIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAaM.

ITomemenus CaMOCTOSITEIbHOM pa6 OThbI

o0yJaromuxcst

TUTSL

Paboune mecra ¢ I1K (cTON KOMITBIOTEPHBIH,
CUCTEMHBIHN OJIOK, MOHUTOP, KJIaBUATypa, MbILIb) C
noctynoM k cetu «MHTepHeT» u obecriedyeHrnem
JI0CTYTA K 3JIEKTPOHHOH NWH(POPMAIIMOHHO-
0o0pa3oBaTeNnbHOM cpejie OpraHu3alu 1
SJICKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAaM.

Jns unBanmupoB u aun ¢ OB3 o0ecrnieunBaroTcsl CHeLMaNbHbIE YCIOBUS JUISL HOJIY4YEHUs
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMHU HOPMAaTHBHO-TIPABOBHIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKkazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUTIIUHBI

Jns popMHpOBaHUS YETKOTO MpeACTaBlIeHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHHH,
KOTOpPBIMHM HaZ0 OyAeT OBIajeTh MO JAUCHUUIUIMHE B CaMOM Haudaje y4eOHOro Kypca oOydarommiics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmoi AMCUMIUIMHBL: C LEISIMH U 3aJayaMd JUCUUIUIMHBI, €€ CBSI3SIMHU C
JOPYTMMHU JTUCUUIUIMHAMUA O0pa30BaTEIbHONW MPOrpamMMbl, IEPEUHEM 3HAHUN U YMEHHM, KOTOPHIMU B
MpOLIeCCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJarouuiics,

- IOPSJIKOM IIPOBEJEHMSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaly;

- rpaukoM KOHCYNbTAIUi MpenoiaBaTeneid kaeapsl.

CucremaTtn4eckoe BBINOJIHEHHE y4eOHOW pabOThl HA 3aHATHUAX JEKIMOHHBIX M CEMHUHAPCKHUX
THUIIOB, a TAK)KE BBIMOJIHEHHUE CAMOCTOSITENILHOM paOOThI TO3BOJIUT YCIIEUTHO OCBOUTH JUCIHUILIUHY.

Kpome Toro, uist yCHEIHOr0 OBJIAZICHUS TUCHUIUIMHON HEOOXOAUMO BBINOJIHATH CIEAYIOIINE
TpeOOBaHUS:

- MIOCELaTh BCE JIEKIIMOHHBIE U MPAKTUYECKHUE 3aHATHS, IIOCKOJIbKY BECh TEMAaTUUECKUI

MaTepuai B3auMOCBsI3aH MEX]y COOO0M;

- BCE pAacCMaTpUBAcMble Ha JIEKIUSAX W NPAKTUUECKUX 3aHATUSAX TEMbl U BOIPOCHI
00s3aTenbHO PUKCHUPOBATH (MO0 HAa OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSIX HH(OPMALIUN);

- 00513aTeNIbHO BBINIOJHATH BCE JOMAITHUE 3a/JaHusl, TOIydaeMble Ha JICKIUSAX WIIH
MPaKTUYECKHUX 3AHITHUSIX;

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpHU THOAroToBKE K HMM. HeoOXoquMo MOMHMTH, YTO KOHEUHBIM pe3yibTaT OBJaJCHHS
coJiep’KaHuEM JHMCLUIIIINHBI HE00XO0UM, B NIEPBYIO OYEPE/Ih, CAMOMY 00YyUaIOIIEMYCS;

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

CyliecTBeHHBIM MOMEHTOM ISl CTYAEHTA SIBJISIETCSI BO3MOXKHOCTb OOCYX/IEHUS M BHECCHMS
NPEUIOKEHUI B TeMaTWYeCKMM MaTepuan AUCHUIUIUHBL. [Ipy 3TOM HEOOXOIUM Cepbe3HbIi u
rIIyOOKUH KPUTUYECKUHM aHaIW3 MPOYUTAHHOM HAyYHOM JHUTEpaTypbl U COJEpXKaHUS MPOCIyHIaHHON
10 TEME JIEKIUH.

1.1.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aaHui 1o aucuuiuinie «CoBpeMeHHbIe HH(POpPMaIlMOHHbIE
TEXHOJIOTUM MCCIIEJJOBaHUS JAHHBIX» — TPUOOPETEHHE MPAKTUYECKMX HAaBBIKOB B OCHOBHBIX
MHCTPYMEHTAJIBHBIX CpEeACTBAaX aHaiu3a JaHHbIX: HH(opMarmoHHo-mouckoBelid (Query Tools),
omnepaTtuBHO-aHamuTHUeckuii (On-Line Analytical Processing) u mnTermexkTyansHbiil (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHui  TpedyeT OT 0Oydaromerocs mpeaBapUTEIbHOTO
U3yueHHsl y4eOHOW M Hay4HOM JUTepaTypbl U MPOYMX MHPOPMALMOHHBIX HCTOUHUKOB, B TOM YHUCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

[lepeueHb TeM MPaKTUUECKUX 3aHATUN NPE/ICTABICH B HUKENPUBEIEHHOW TabIuIe.

OOyvaromuMcs, MPOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE HMEIOUUM
MUCHbMEHHOTO PELIeHMs 3a7jady WM HE MOJATOTOBUBIIMMCS K JIAaHHOMY 3aHSTHIO, PEKOMEHAYeTCs He
MO3Ke YeM B 2 - HENEeNbHBIN CPOK SIBUTHCS HA KOHCYJIBTAIMIO K TPENOAABATEI0 W OTYUTATHCS MO
TEME.

1.2.B npouecce BbINOJHEHUS CAMOCTOSATEIbHOM PadoThI:

[Ton camocTosTeNnbHOM paboToif  OOyyaromuMxcsi TIOHUMAeTcs IUIaHupyemas paboTa

oOyyaroIuxcs, HanpaBleHHas Ha (OPMUPOBAHME YKa3aHHBIX KOMIICTCHLUH, BBIIOJHIEMas BO



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

Leap camocTosiTeIbHOI PadoThl 1o nuciuiuiiHe «CraTucTuyeckas oOpaboTka JaHHBIX U
MaTeMaTHYeCKOe IJIAHUPOBAHUE SKCIIEPUMEHTA) — 3aKPEMHUTh TEOPETUUECKHUE 3HAHUS U IPAKTUIECKHE
HAaBBIKU B 00JIACTH MaTeMaTUYECKOr0 MOJEIMPOBAHUS, YUCIEHHBIX METOJIOB M KOMILIEKCOB ITPOrpaMM
B 00JIACTH SKOJIOTUYECKHX MPOLIECCOB U 33/1a4 CTPOUTEIHCTBA.

CamocTrosTenbHass paboTa SBISETCS HEOThEMJIEMON M BaKHEWIIEH dYacThio pabOThI
o0yyaromuxcs, KOTopas OCHOBaHa Ha Oosiee MoapoOHOI mpopaboTke M aHanu3e WHPOpPMALUU B
n3ydaemoit ob6nactu. [lowick OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
cllydasix IMpearnoiaraeT He TOJbKO M3y4eHHE OCHOBHOW y4eOHOW JTUTEpaTyphl MO AUCHUILUIMHE, HO H
MIPUBJICYCHUE JOMOJHUTENBHON JIMTEPATyphl MO CMEXHBIM TUCIHUIUIMHAM, a TaKXKe HCIIOJIb30BaHHE
pecypcoB cetn Wurepuer. OTBEeTbl Ha BONPOCHI ISl CAMOCTOSITENIBHONM pabOThl TOTOBSTCS
00y4aroIUMHUCS CaMOCTOSATENBHO W TPOBEPSIOTCS MpPENoJaBaTesieM Ha NMPAKTUYECKUX 3aHATHSIX B
X0/JIe YCTHOTO OIpOca, a TaKXKe MPU MPOBEICHUH KOHTPOJIBHBIX pa0OT, TEKYIIErO TECTUPOBAHMUS.

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

CamocrositenbHass  pabota TpeOyeTr OT 00ydaromerocs MpeaBapUTEIBLHOTO H3yUCHUS
JUTEPaTyphl U MPOUYUX HH(DOPMALMOHHBIX HCTOYHHUKOB, B TOM YHUCIIE MEPUOAMYECKUX H3JaHUN H
HNutepHer-pecypcos.

Taoimma 1 — Coaep:kaHue NPAKTHYECKHUX 3aHATHH MO TeMaM [IMCHUIUVIMHBI U
caMoCTOfITeIbHAs padoTa oOyuyamerocss mo aucuuniuHe «CraTucTtuyeckass oopadoTka
AAHHBIX U MaTeMaTH4YecKoe IVIAHMPOBAHUE IKCIEPUMEHT )

Ha3panue Tembl yueOHoi Coaep:xkaHue NPaKTHYeCKOIro CamocrosiTesibHasi padora 00y4arouerocs

AMCHMILINHBI 3aHATHUSA (hopmMBbI KOHTPOJIS)
1. Buzyanuzanus O3HaKOMJICHHE C PAa3TUYHBIMH THTIAMU
Busyanusanuss [OaHHBIX B
AAaHHBIX B 3JICKTPOHHBIX Fpa(I)I/I‘{eCKOFO MNPEACTAaBJICHUA JaHHBIX
SJICKTPOHHBIX Ta6J'II/II_IaX
Ta0IUIax B DJICKTPOHHBIX TaOJIUIIAX
2. Busyanuzanus

TAHHBIX B JIBYMEPHOM
cilydae

Busyanuzanus JaHHBIX B
JIBYMEPHOM CITy4yae

O3HakoOMJIEHHE ¢ pa3IMYHBIMH TUIIAMU
rpau4ecKoro MpeICTaBICHUs! TaHHBIX

OIMNCATCIBbHBIX CTATUCTHUK
B DJICKTPOHHBIX Ta6n1/1uax

ONUCATENbHBIX CTATUCTHK B
AJIEKTPOHHBIX TaOIUIIAX

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
AJIEKTPOHHBIX TaOIUIIAX

5. Brruncnenue
OIUCATENBHBIX CTATUCTUK

Brruncienue
OIucaTeIbHbIX CTATUCTUK B

O3HakoMJIEHHE c byHKIMAMEU
CTaTHUCTUYECKO 00pabOTKH TaHHBIX

BBIYHCIICHHUA CO
CKaJIIpHBIMU U
MaTpUIHBIMU

BBIYHCIICHUA (&{0)
CKaJIApHBIMU nu
MaTpUYHBIMU BCIMYHHAMU

. | AHamM3 MHOTOMEpHBIX JaHHBIX C
6. IToctpoenue IToctpoenue MOJIENEH,
. 1enbl0  OOHApy)XeHHUS  BHYTPEHHUX
MO/IEIICH, OTICHIBAIOIINX | OMUCHIBAIOIIINX CBSI3b o
CBsi3ell B DJEKTPOHHBIX TaOJUIax.
CBSI3b MEXIY IaHHBIMH, B | MEXIY JTAHHBIMH, B
Onenka Ka4ecTBa MTOJIy4EHHBIX
AJIEKTPOHHBIX TAOIUIIAX AIIEKTPOHHBIX TAOIHIIAX .
COOTHOILLIEHUM.
7. [TocTpoenne ITocTpoenne
ITocTpoenne 0/1HO(aKTOPHBIX
0JTHO(haKTOPHBIX 0JTHO(DAKTOPHBIX .
. . PErPECCUOHHBIX MOJIEIEN
PErPECCHOHHBIX MOJIENe | perpecCHOHHBIX MOjiesei
8. OcHoBHbIE
OcCHOBHBIE MaTeMaTHYECKHE
MaTeMaTHYECKUE 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

[IpuBenennas Ttabnuia sBISETCA YyKazareleM Juid oOydaromierocs:: Jis IOJXY4YeHHUs
3aueTa/monmycka K 3K3aMEHY HEOOXOAMMO BBIMOJHEHHE YKa3aHHBIX 3a/laHuil B COOTBETCTBYIOIEM
BUJIE.

Obyuarowumcs, NPONyCMUBWUM 3aHAMUAL  (HE3A6UCUMO OmM  NPUYUH), HEe UMEUUM
NUCOMEHHO20 peuleHus 3a0ay uiu He NoO020MOBUSUIUMCS 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 CAMOCTOSITEIbHOMH PadoThI:

[Ton camocTodTenpbHOM paboTOl O00ydaroIIMXCS IOHUMAETcs IUlaHupyeMas pabota
oOyuaroluxcsi, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIMI, BBIMIOIHSAEMAas BO
BHEAYIUTOPHOE BpEeMs IO 3aJaHUI0 M TPH METOJMYECKOM PYKOBOJICTBE IpErojaaBareisi, 0e3 ero
HEMOCPEACTBEHHOT'O y4acTHSI.

Heas camocTosATebHOI padoThl 1o aucuuiumHe «CraTUcTHdeckas oOpaboTKa MaHHBIX U
MaTeMaTH4eCKOe TIaHUPOBAHUE YKCIIEPUMEHTa» — 3aKPENUTh TEOPETHUECKHUE 3HAHUSI U TTPAKTHYECKHE
HaBBIKM B O0JIACTH WM3yUYEHUS METOJOB IMOCTPOCHHS MATEMAaTHUYECKHX MOJIENICH pPacCMaTpPHBACMBIX
MIPOLIECCOB, HA OCHOBE UMEIOIINXCS JAaHHBIX.

CamocrosiTenibHass paboTa SBISETCA HEOTHEMJIEMON W BaKHEWINIEW YacTbio pabOThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MOApOOHON mpopaboTke W aHanu3e WHPOpMalUU B
n3ydaemoil obnactu. Ilouck OTBETOB Ha BOMPOCH ISl CaMOCTOSITENbHOM pabOThl B HEKOTOPBIX
CIIydasix MPEAroyiaracT He TOJIBKO M3ydeHUE OCHOBHOUM y4eOHOU JITepaTryphl MO JUCIHUIUINHE, HO U
MIPUBJICYCHUE JTOTIOJHUTEIHLHON JIMTEPATYpPhl MO CMEXHBIM JUCIHMILIMHAM, a TAaKKe HCIOJIb30BaHUE
pecypcoB cetu MutepHer. OTBEThl Ha BOMPOCH [UJII CAaMOCTOATENHBHONM paOOThl TOTOBATCA
00OyYaIOIUMHUCST CAMOCTOSTETFHO W TPOBEPSIIOTCS TMPENoJiaBaTeieM Ha MPAKTHUECKUX 3aHATHSIX B
X0/JIe YCTHOTO OIPOCa, a TAaKXKe MPU MPOBEICHIUH KOHTPOJIBHBIX padOT, TEKYIIET0 TECTUPOBAHMUSI.

CaMocTtosiTenbHass pa0oTa MpeArnojaraeT pelieHne HHIUBUIYaTbHBIX 337a4, KOHTPOJIBHBIX
paboT; mouck HH(GOPMAIIHH IO TeMe; TTOITOTOBKY K IPOMEKYTOUYHOM aTTECTAIIHH.

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

CamocrositenpHass pabota TpeOyeT OT O0O0ydYarmierocss MpeaBaApUTEILHOTO HW3YUYCHHS
TUTEpaTyphl U MPOUYUX HWH(DOPMAIMOHHBIX HWCTOYHUKOB, B TOM YHCIIE TEPUOJUYECKUX HW3JIAaHUN U
HNuTepHeT-pecypcos.
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