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

ITaHUPOBAHUC SKCIICPUMCHTA»

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-anamutrueckuit (On-Line Analytical Processing) u unTtemnektyanbhbiii (Data
Mining Tools) — u u3ydeHHe METOMOB MOCTPOCHHS MAaTEMAaTHUYECKHX MOJEICH paccMaTpHBaeMbIX
MIPOIIECCOB Ha OCHOBE MMEIONIMXCS JaHHBIX. K omepaTuBHO-aHAIMTUYCCKOMY U HHTEIUICKTYaTbHOMY
aHaJIM3y JaHHBIX OTHOCSATCS MPEIBAPUTEIIbHBIN aHAIM3 MPUPOJBI JAHHBIX, METO/bI BH3yalU3allMd U
CTaTUCTHUYECKOU 00paOOTKU JaHHBIX, BBISIBIICHUE CBS3CH 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 IAHHBIX, MPEICTABICHHBIX BPEMEHHBIMU psiiamMu, (HOPMHUPOBAHUE
HaBBIKOB B pa3pa0OTKe U peau3allii MaTeMaTHUYSCKUX MOJICIICH HCCIIelyeMOro mpolecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

H.]IaHI/IpyeMble pe3yJbTaThbl oﬁyqe}mﬂ o JTMCHUMIIJIUHE

HaumMeHoBaHHNe OLIEHOYHOI'O

(Mmony.110) cpeacrBa
3HaeT
. WnauBuayanbHoe 3a/1aHKe,
— pa3iMyHble  METOJBl  JABYX- M TPEXMEpPHOM
) KOHTPOJIbHASA paboTa, TEOPETHUUYECKHE
BU3YaJIM3alUU JaHHBIX;
BOIPOCHI U PAKTUYECKUE 3aaHUs IS
— KaKue MaTEeMaTU4YCCKUEC MOJCIN u METOAbI o
i IIPOBENEHUS IIPOMEKYTOYHOU
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  IPHKIATHBIX
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 MpOrpaMMbl

3.2. Jlns wm3ydeHWss NaHHOW NUCHMIUIMHBI HEOOXOAWMBI 3HAHHS, YMEHUS | HaBBIKH,

2




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 CTaTUCTUYECKOH O6pa6OTKI/I JaHHBIX
- OCHOBBI KOPPEIIIIUOHHOTO U pErPECCHOHHOI0 aHajIlnu3a,
- JTaIlbl COCTABJICHUS MaTeMaTHYSCKOM MOICIH.

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

JIUTEPaTyPHBIX HCTOYHUKOB;
- MIPUMEHSTh OCHOBHBIEC TEOPETHUECKUE TTOHITHS, YCBOCHHBIE B TIPOIIECCE 00YICHUS;
- BU3yaJIN3UPOBATh IBYX- U TPEXMEPHBIC JaHHBIE HA KOMIIBIOTEPE;
- BBIYHCIIATH OCHOBHBIE ONMCATEIIbHBIC CTATUCTUKY,
- HaXOJUTh KOPPEJIALMOHHBIE CBA3U U PETPECCUOHHBIE COOTHOLIEHUS.

BJIaACTh:

— HaBbIKaMH pa6OTbI C nI/ITepaTypoﬁ;

— CTaHAAPTHBIMU MCETOAAMH MW MOACIIAMH aHallM3a AJaHHBIX W HX IIPHUMCHCHUCM K
PEHICHUIO ITPUKIIAJHBIX 3a1a4;

— CIIOCOOHOCTBIO K OICHKE CTCIICHU aICKBATHOCTU NpCjraracMoro amnrapara K pCicHUIO
MPUKIIAAHBIX 3a1a4;

- HaBbIKaMH (l)OpMaJ'II/BaLII/II/I MPUKIAIHBIX 3a/1a4, aHalli3a U HHTCPIpPCTAllun pemeHHﬁ
COOTBCTCTBYIOIIIUX MATECMATHYCCKUX MO,[[GJIGIZ;

- HaBbIKaMH pa6OTLI C MaK€TaMHu NPUKIIAAHBIX MPOrpaMMm IS BU3YAJIIHU3AllUNW JaHHBIX
(MathCAD, u 1p.);

- TEXHUKOUN BBIYUCIIEHUS CTATUCTHYECCKHUX XapPaAKTCPUCTHK JAHHBIX Ha KOMIIBIOTEPC (MS
Excel);

- HaBbIKaMH pa6OTH C IMaKE€TaMU MMPUKIIAAHBIX ITPOrpaMM U1 pErp€CCUOHHOTO aHAJIN34,

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

3.3. OcBoeHHE JaHHOW JAWCHHUIUIMHBI O00ECIIEYMBACT BO3MOXXKHOCTH aKTUBHOTO yYacTHS B
MEXIYHApOAHBIX  00pa3oBaTeNbHBIX MporpamMmax, KOH(EPEHIHUsAX, CUMIIO3UyMax, YTCHHE
CIIeIMAIbHOM JTUTEPATYPHI U JIP.

4. O0beM AMCUMILIMHBI B 3a4€THBIX eIMHHMIAX C YKAa3aHMEM KOJIU4YeCcTBa aKajeMHM4YeCKHX MU
ACTPOHOMHMYECKHX 4YacOB, BbIJCJCHHBIX Ha KOHTAaKTHYK padory o0y4alummxcsa ¢
npenojasaresieM (110 BUIaM YUeOHbIX 3aHATHII) H HA CAMOCTOATEIbHYI0 padoTy 00y4aroluxcs



YacoB
Buja yueOHO# nesiTeJIbHOCTH 1o cemMecTpam
Bcero
4
KonTtakTHas padora 30 30
8 M. Y. NeKyuu
npaxkmuueckue 3auamus (113) 30 30
CamocrositesibHas padora (CP) 42 42
TpymoeMKOCTb 10 TUCIIUTUTHHE 1aco8. 72 72
3au. eo: 2 2
[TpomMexyTodHast aTTECTAIMH T10 YacoB:
JTUCIIUATUTAHE 3a4. e
HUTOIO: 4acoB: 72 72
OO0mas Tpy10eMKOCTh 3a4. e 2 2

5. Copep:kanue AUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe IO TemMaM (pa3ieaM) ¢ YyKa3aHHeM
OTBEJEHHOr0 HA HHUX KOJHYECTBA AKAJAeMHYECKHX HJIH ACTPOHOMHMYECKHX YaCOB U BHI0B
YueOHbIX 3aHATHI

5.1. TemaTnueckuii miIaH JUCHUAILINHEI

KonrakTHas
=3
3] pabora (1o
Ne Pa3zgen nucuunaInHbI g yueOHBbIM CP Bcero
S 3aHSATHIM)
Jleku. | 113 | JI3
1 1-ii pa3nea «CoBpeMeHHbIe rpauyecKne 9 12 21
" | MeTObI BU3YAJTH3AIMH JAHHBIX»
Busyanuzanuss JaHHBIX B AJIEKTPOHHBIX
1.1 | DMByamsamnt oA JIeKTPO 3 4 7
TabInIax
1.2 | Busyanu3zanus 1aHHBIX B IBYMEPHOM CIIydae 3 4 7
13 Busyanuzanuss f[aHHBIX B TPEXMEPHOM 3 4 7
cilydae
2 2-i pa3nes «CoBpeMeHHBbIH 12 17 29

KOMHBIOTeprIﬁ AHAJIU3 JAHHDbIX)»

21 BrlunciaeHne OmnHMCaTEeNbHBIX CTaTHUCTUK B 3 4 7

AJICKTPOHHBIX TaOJIUIIAX

4
2.2 | BeluucieHue onmucaTenbHbIX CTATUCTUK 3 4 7
23 [TocTpoeHne Mozenen, ONUCHIBAOIINX CBS3b 3 4 7
' MEX]y JaHHBIMHU, B 3JICKTPOHHBIX Ta0JIMIAX
24 [Toctpoenue 0JIHO(aKTOPHBIX 3 5 8
" | perpecCHOHHBIX MOCIICH
3-i1 pa3gen «O0padoTKa TaHHBIX U
3, pa P A 9 13 22

Beruucaenusa B MathCAD»

31 OCHOBHBIE MaTeMaTHYECKHE BBIYHUCIICHUS CO 3 4 7

CKaJIIpHBIMU U MAaTPUYHBIMU BCIIMYUHAMU




3.2 Haxoxnenue KopHeiﬁ, pelIecHUe YpaBHEHUU 3 4 v
Y CUCTEM YpaBHEHUI
3.3 | O6paboTKa TaHHBIX 3 5 8
DopMa NPOMEKYTOUYHOM ATTECTANUN — 3a4eT - - - - -
HToro yacos: - - 30 - 42 72

5.2. ConeprkaHue pa3/iejoB TUCIUILUIUHbBI

1-ii pa3nen: «CoBpemMeHnHble rpaduyeckne MeToIbl BU3YATU3AIMHI JAHHBIX»

1.1. Buzyanuzauus JaHHBIX B 3JIEKTPOHHBIX TaOauIax

N3yuaroTcst pazianuHble CIOCOOb! BU3yaaU3allMi JaHHBIX B 3JIEKTPOHHBIX Ta0JIMLaX.

1.2. Buzyanuzanusi JaHHBIX B IBYMEPHOM cCllydae

Hayunas rpaduka. [IpenBapurenbHas moarotroBka JaHHbIX. DopMaTHpoBaHUE TpapuUuEcKOro
oobekta. CriaxuBanue rpaduka. VMcrnons3oBanue MapkepoB. BeraBka mertok. Heckonbko rpadukoB
Ha O0IMX KOOpAMHATHBIX ocsix. CozmaHMe W pelakTupoBaHue JereHnabl. Heckonbko rpaduueckux
00bekToB Ha nucte. Co3aanne Haamucel u noscHeHuid. BeraBka rpaguuecknx 0ObeKTOB B TEKCTOBBIN
penaxkTop. ABTOMaTH3alusl BU3yaIU3allui UIEHTUYHbIX JaHHbIX.

1.3. Buzyanuzaiusi JaHHBIX B TPEXMEPHOM CITy4ae

Hayunas rpaduxa. IlpeaBaputenbHas moAroToBka AaHHbIX. BeiOop MeTona mpeaBapuTesIbHOM
nBymMepHOW  umHTepnosinuu.  IloctpoeHne  nmHM  ypoBHs.  [locTpoeHMe  NOBEPXHOCTH.
dopmatupoBanue rpagpudeckoro oobekra. Criaxupanue. Heckosnpko rpaduyeckux oOBEKTOB Ha
mucre. Co3aHue Haamuce U nosicieHuil. Vcnonp3oBanue 1BeTOBOM rammel. Mi3MeHeHHe TU(PPOBBIX
METOK Ha YpoBHiX. BcraBka rpaguueckux OOBEKTOB B TEKCTOBBIH pelakTop. ABTOMaTH3alUs
BU3YyaJIM3alUU UICHTUYHbBIX JaHHBIX.

2-ii pa3nen: «CoBpeMeHHbIi KOMNIBIOTEPHBI aHAIN3 AAHHBIX)

2.1. Beruucrienue onucaTesbHbIX CTATUCTUK B AJIEKTPOHHBIX TaOIUIIAX

PaccmaTtpuBaroTcsi  mepBUYHBIE  CIIOCOOBI  00pabOOTKM  JAaHHBIX. AHaJIW3  MPOCTHIX
(HecrpylnmupoBaHHbIX) JaHHBIX, pacyeT 3JIEMEHTApHbIX (ONMUCATENbHBIX) CTATHCTUK. BcTpoeHHBIE
cratucthyeckue (GyHKOUU. ['pynnupoBaHue JaHHBIX. AHaJIM3 CrPYNIHUPOBAHHBIX  JIaHHBIX.
I'enepupoBaHue 3HaUYEHUN CIIy4aliHOW BeIWYUHBL. MoaenupoBaHue ciydallHON BEJIMYMHBI, UMEIOLICH
pa3iInYHbIE PaCIIPEACIICHHUS.

2.2. BelunciieHne ONucaTeNbHbIX CTATUCTHK

Pacuer snemeHTapHbBIX (OMHMCATENbHBIX) CTAaTUCTUK. BCTpoeHHBIE cTaTHCTHYECKHE (PYHKIIHH.
AHanu3  CrpynmUpOBaHHBIX  JAHHBIX. ['€HepupoBaHHWE 3HAYEHHUH  CIy4YallHOM  BEJIMYUHBI.
MoaenupoBaHu€e ClIy4alHOW BEJTMYUHBI, UMEIOIIECH pa3InyHbIE pacpeaeIeHuUs .

2.3. I[Toctpoenue Mojieneil, ONUCHIBAIOIINX CBS3b MEXK/y JaHHBIMH, B SJIEKTPOHHBIX TaOJIUIIAX

Brruncnenne koBapuanmii u  koppessiiui. [locTpoeHne perpecCMOHHOTO  ypaBHEHHS.
JIuneiiHast perpeccusi, BCTPOCHHBIE (YHKIIMM 3JEKTPOHHBIX Tabnuu. CTaTHCTHYECKHE KPUTEPHUU
KauyecTBa MOJYyYEHHOT0 PErpecCUOHHOr0 cooTHomIeHus. Koaduiment nerepmunanuu, F-craTuctuka.
JloBepuTeNnbHbIE HHTEPBAJIBI JUII K03 duumeHnToB ypaBHeHus perpeccuu. Broa dopmyin. Perpeccus
Ha OCHOBE HEJIMHEMHBIX YPAaBHEHUM.

2.4. Tlloctpoenne 01HO(PAKTOPHBIX PErPECCHOHHBIX MOJIENeH

[IpenBapuTenbHas MOArOTOBKA JaHHBIX. BBO M MMIOPT aHHBIX. 3amycK BeIYUCIeHUN. BpiOop
KJlacca ypaBHEHHUU. YTNOpAJOYMBaHUE U (QUIBTpALUs pe3yabTaToB. Tabiuia mapamMeTpoB ypaBHEHHS
perpeccun. MHTEpIIpeTaius pe3ynbTaToB. AHanmu3 octaTkoB. @opMarupoBanue rpadguka. Y crpaHeHue
«HeynauHbIX» 3HaueHui. Mcnonb3oBanue (uiabTpoB, BbluMcieHue Dypbe CIEKTpa, CriaXKUBaHUE
crutaitHoMm. [eneparust Ttabmui,. CoxpaHeHHME pe3yJIbTaTOB aHajdu3a. OJKCIOPT pe3yJbTaToB B
TEKCTOBBINA PEAAKTOP.

3-i pa3nen: «O0padoTka JaHHBIX U BbluKcjaeHuss B MathCAD»
3.1. OcHOBHBIE MaTeMaTHYECKUE BBIYNCIIEHUS CO CKAJIIPHBIMU U MATPUYHBIMU BEIMYMHAMU



Apudmerndeckue omneparnuu, IpaBuiaa Habopa ¢GOpMys, JJIEMEHTapHBIE BBIYMCICHUS.
Hcnonb3oBanne BeTpoeHHbIX (yHKIumid. IlocTtpoenne ¢yHknmii monb3o0BaTeneM, ONEpaluud ¢
¢byukusamu. UnterpupoBanue u nuddepennuporanue. CozaHue BEKTOPOB U MaTpUL, ONEpaluu ¢
HUMH. MaccuBBl, WX CO3JaHHe, omepanuu ¢ mMaccuBamu. [locTpoeHue rpadukoB. AHaTUTHYECKHE
(CUMBOJIBHBIC) BEIYMCIICHHUS.

3.2. HaxoxneHue KOpHEH, pellieHne ypaBHEHUM U CUCTEM YpaBHEHUI

Haxoxnenust KopHell HeTMHEMHOTo ypaBHEHUs. PelieHne TMHEeHHbIX YpaBHEHUN B MATPUYHOM
¢dopme. PenieHne KOHEUHBIX ypaBHEHH M CHCTEM KOHEUYHBIX ypaBHEHHi, orepatopbl Given — Find,
YHCIIEHHOE M CUMBOJIbHOE pelieHue. PemieHne oObIKHOBEHHBIX UG GdepeHInaIbHbIX YpaBHEHUN U
cucteM OOBIKHOBEHHBIX MU(depeHaIbHbIX ypaBHeHUH, oneparopel Given — Odesolve, pemenue
cucteM nupdepeHHaNbHbIX YpaBHEHUN pa3jMYHOTO NOpsAKa, HadajdbHas M KpaeBas 3ajayd,
MCTOJIb30BaHUE OMIIHIA, BBIBOJ PE3YJIbTATOB, TpaduK pelieHus, TOUHOCTh petenus. Oneparop rkfixed,
pelieHre HayalbHOH quddepeHnnaibHoN 3a1a4 epBoro mopsiaka Mmertonom Pynre-Kyrra, cBenenue
MIPOU3BOJILHOTO YPaBHEHUS K YPAaBHEHHUIO MIEPBOTO MOPSIKA, BBIBOJI PE3YJIBTATOB, TPAdUK PEIICHUS.

3.3. O6paboTKa JaHHBIX

Pacuer snemeHTapHBIX (OMHMCATENBHBIX) CTATUCTHK. BCTpOCHHBIE CTAaTHCTHYECKUE (PYHKITUH.
PaGotra co crpynnupoBaHHBIMH JaHHBIMUA. [‘€HepuUpoBaHME 3HAYEHUH CIIy4allHON BEJIMYHHBI.
MoaenupoBaHue ClIy4alHOW BEJTMYMHBI, UMEIOIIECH pa3InyHbIE pacpeaeICHuUs.

5.3. IlpakTruyeckue 3aHsATUS

Ne Ne paznena . Bceero
e HaumeHoBaHUe NPAKTHYECKUX 3aHATHI 4ACOB
1-ii paznen | CoBpemeHHBbIe rpaduyecKue MeTOIbI BU3YyaJIH3ALMU JAHHBIX 9
1 11 Busyanu3zanus JaHHBIX B 3J€KTPOHHBIX TaOIHIIaxX 3
2 1.2 Buszyanuzanus 1aHHBIX B IBYMEPHOM cllydae 3
3 1.3 Busyanu3zanus qaHHBIX B TPEXMEPHOM Cilydae 3
2-# pasnen CoBpeMeHHBII KOMNIBIOTEPHBIN CTATHCTHYECKUH AHAIH3 12
AAHHBIX
4 21 Bbrunciienue onucaTesbHbIX CTATUCTUK B 3JIEKTPOHHBIX 3
TabnuIax
5 2.2 Brruncnenue onucaTenbHbIX CTATUCTUK 3
6 23 ITocTpoenue moaenel, ONMCHIBAIOIIUX CBSA3b MEXKY JaHHBIMHU, B 3
AJICKTPOHHBIX TaOJIUIIAX
7 2.4 ITocTpoeHne 01HO(PAKTOPHBIX PErPECCHOHHBIX MOJIENIEH 3
3-ii pazaen O0padoTka 1aHHBIX U BbIuncjaeHuss B MathCAD 9
8 31 OcCHOBHBIE MAaTEMaTHYECKUE BHIYMCIICHUS CO CKAISPHBIMH U 3
MaTPUYHBIMH BEITMIHHAMHU
9 3.2 HaxoxzaeHne KopHel, pellieHue YpaBHEHUM U CUCTEM YPaBHEHUM 3
10 33 OcHOBHBIE MaTEMaTHYECKUE BHIYMCIICHUS CO CKAISPHBIMH U 3
MaTPUYHBIMH BETMIHHAMHU

5.4. JTabopaTopHBIi TPAaKTUKYM
He mpenycmotpeHo.

5.5. CamocrosTenbHas pabora

Ne Ne paznena . Bceero
Buj camocTosiTe1bHOM padoThI
n/n | AUCHUILINHBI 4yacos




1-i pa3nen CoBpemeHHbIe rpapuuecKre MeTOo 1bl BU3yalu3allui JaHHbBIX 12
1 11 O3HakoMJICHHE C pa3IMYHBIMU TUIIAMH I'PaUIECKOTO 4
MIpeJICTaBJICHMS] TAHHBIX B 3JIEKTPOHHBIX Ta0JIMIIaX
2 12 O3HakoMJICHHE C pa3IMYHBIMU TUIIAMH I'PadUIECKOTO 4
MIpeJICTaBICHUS] TAHHBIX
3 13 O3HakoMJICHHE C pa3IMYHBIMU TUIIAMH I'PaUIECKOTO 4
MIpeJICTaBICHUS] TAHHBIX
2-11 pa3gen CoBpeMEHHBII KOMIIbIOTEPHBIN aHaIU3 JAHHBIX 17
4 21 O3zHakoMJyIeHHE ¢ (YHKITUSIMU CTaTUCTUYECKOU 00paboTKH 4
JAHHBIX B 3JICKTPOHHBIX TaOIHIAX
5 29 O3zHakoMJIeHHE ¢ (YHKIIUSMU CTATHCTUYECKON 00paboTKH 4
JAHHBIX
AHan3 MHOTOMEPHBIX JaHHBIX C IIEJIbI0 OOHAPYKEHUS
6 2.3 BHYTPEHHUX CBsI3€H B 2JIEKTPOHHBIX Tabnuax. OneHkKa KkayecTBa 4
MOJTYYCHHBIX COOTHOIICHHH.
7 2.4 [TocTpoeHnne ogHOPAKTOPHBIX PETPECCHOHHBIX MOJIETICH 5
3-ii paznen OO6paboTka naHHbIX 1 BerauciaeHuss B MathCAD 13
8 31 Osnakomienue ¢ npasuwiamu padbotsl B MathCAD u 4
pHOOpETEHNE HABBIKOB MPOBEICHUS BEIUMCICHUN
9 32 HaxoxzeHne KopHel, pelieHre ypaBHEHUN U CUCTEM YPaBHEHUI 4
cpencrBamu MathCAD
10 3.3 Osunakomiierne ¢ pyHkiusimu oopadborku 8 MathCAD 5
HUTOTI'O 4yacoB B cemecrtpe: 42

6. IlepeyeHbp y4eOHO-MeTOAMYECKOI0 oOOecmeYeHHs] [JIsI CAMOCTOSITeNIbLHOH  padoThI
00yyauuxcst Mo JUCHUNJINHE

1. Paboyast nmporpamma 1o AUCHUILIINHE

2. Meronuyeckue yKa3aHHMsS MO OpPraHU3allMM CaMOCTOATENBbHOM paboThl 0OydaroUIMXcs IO
JTUCIUIINHE.

3. IlepeueHb BOIIPOCOB MPOMEKYTOUHOM aTTECTAIUH.

4. Meroaudeckoe o0ecrieueHrue JUCIUTUIMHBI B CpeJie TUCTAaHIIMOHHOTO 00y4ueHus Moodle.

7. ®oH/X OLEHOYHBIX CPeICTB /UIA NPOBeJAeHUS] NMPOMEKYTOYHOH/TeKyleld M NMPOMeKyTOYHOI
arrecTaliy 00y4alImmXxcs 1Mo AUCUHUILIMHE

®OC obecneunBaeT OOBEKTUBHBI KOHTPOJb JOCTH)KEHUS BCEX pe3yJabTaToB OOyueHUs,
3aITAHUPOBAHHBIX IS IUCITUTUTAHBI.

@®OC BkiIIOUaET B ceOsL:

- TIepeYeHb KOHTPOJIMPYEMBIX Pa3/IesIOB TUCIUIUIMHBI C YKa3aHUEM Pe3yJIbTaTOB O0yUCHHUS;

- THUIOBbIE KOHTPOJIbHBIE 3aJlaHHsl WM HWHBIE MaTepuajbl, HEOOXOAMMBIE JUIS OLEHKH
3HaHWI, YMEHHI ¥ HaBBIKOB U (MJIM) OIBITA JESTEIHLHOCTH, XapaKTEPH3YIOIINX dTarbl (HOPMUPOBAHHS
pe3yabTaToB OOYYeHHS M OO0ECHEUMBAIONIMX JIOCTHIKCHHE TUTAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON POTrPAMMBI;

- METOAMYECKHE MaTepHAIIbI, OIPEEIISIONINE MPOIEAYphl OIICHUBAHUS 3HAHWH, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JIEATENbHOCTH, XapaKTePU3YIOIUX Tarbl JOPMHUPOBAHUS KOMITETSHIIUH.

7.1. HCpC‘-ICHL KOHTPOJUPYCMBIX Pa3aCIOB NUCHUIIJIMHBI C YKa3aHUCM PE3YJIbTATOB OGy‘-ICHI/IH

Ne | Konrpoaupyemsie

Pe3ynbTaThl 00yyeHHs
n/n pasaeJibl




AUCHHUILTHHBI

1 1-i1 paznen 3HATh: PA3JIMYHbIC METO/bI IBYX- U TPEXMEPHOH BU3yalln3alluU
JTAHHBIX

YMETb: BLIACIATE XapaKTCPHBIC OCO6€HHOCTI/I, CoACpxKaIUeCsa B
JaHHBbIX

BJIA/IETh: CIIOCOOHOCTBIO OPHEHTHPOBATHCS B MPHUKIIATHBIX MTAKETaxX
00pabOTKH JaHHBIX

2 2-1 pasaci 3HATb: KaKMC MaTCMAaTHYCCKHUEC MOJCIIN U METOAbI UCITIOJIB30BAaTh IJIA
OIIMCaHMA JaHHBIX

yMeTh: UHTEPIIPETUPOBATH PE3YNIbTAThI, TOJIyY€HHBIE IPU aHAIIN3E
JTAHHBIX

BJIaJ1€Th: HaBbIKaMH HUCIIOJIb30BaHUA MAaTEMATHYCCKHUX ITaKECTOB
MPUKIIAIHBIX TPOTpaMM IJId aHAJIM3a JaHHBIX

3 3-11 pa3gen 3HATh: ATOPUTMBI aHAJIN3A TAHHBIX

YMETh: IOHMMAaTh NPUEMIIEMBIC KJIACChI MOHCHeﬁ, IIO3BOJJIAOIIUC
OIIMChIBATh UCXOAHBIC JAHHBIC, B TOM YHCJIC, HAXOAAIINXCs Ha CTBIKC

HayK

BJIaJ1€Th: HAaBbIKaMH UCIIOJIB30BaHUA CTATUCTHYCCKHUX ITaKCTOB
IIPUKJIAHBIX IIPOrpaMMm JJId aHaJIn3a JaHHBIX

7.2. OnucaHue MOKa3aTeled M KPUTEPUEB OLICHUBAHUSA KOMIIETEHUMH Ha Pa3jJuYHbIX STalax Hx
(dhopMUpOBaHHUSI, OTIMCAHUE IIKAJT OTICHUBAHUS

OneHka «OTJINYHOY («3aYTEHOY)

— CUCTEMATHU3UPOBaHHbIE, IIIyOOKHE M TOJHBIE 3HAHUS MO BCEM paszeiaM IUCIUIUIMHBI, a
TaKXe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIINM 3a IIPe/esibl yueOHOM MporpamMmel;

—TOYHOE MCIOJIb30BaHNUE HAYYHOW TEPMHMHOJIOTMH, CUCTEMAaTHYECKH I'PAMOTHOE M JIOTUYECKU
MIPaBWJIBHOE U3JI0KEHHE OTBETA Ha BOIPOCHI;

— 0e3ynpedHoe BlIaZIeHHe HHCTPYMEHTapueM y4eOHOM JUCHMILIUHBIL, YMEHUE ero 3p(GeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a/1a4;

— BBIp@KEHHAsl CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKM pelIaTh CIIOKHBIE MPOOJIEMBbl U
HECTaH/IapTHbIE CUTYaIUU;

—IIOJIHOE€ U TJIyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJIHUTEIBbHOM JTUTEpaTyphl, PEKOMEHJOBAaHHOMN
paboueii mporpaMMoii Mo AUCLUUILIINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHUEHIUAX U HAIpPaBIECHUSAX TUCHUIUIMHBI U J1aBaTh
UM KPUTHYECKYIO OIICHKY, UCIIOJIb3YsI HAyYHbIE TOCTHXEHUS APYTrUX AUCLUUILINH;

—TBOpYECKass CaMOCTOsITeNbHAas paboTa Ha NPaKTHYECKUX/CEMUHAPCKUX/TA00paTOPHBIX
3aHSATUSIX, AKTUBHOE YYacTHE B TPYIIOBBIX 00CYKIEHHUSAX, BHICOKHM YpPOBEHb KYJIbTYpPbl UCTIOJHEHUS
3aJIaHui;

—BBICOKHI YpOBEHb C(POPMHPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme pe3ysabTaToB
oOyJeHwus.

O11eHKa «X0pouIoy («3a4TECHO)

— J0CTATOYHO ITOJIHBIC U CI/ICTeMaTI/IBI/IpOBaHHBIe 3HaHHA 110 AUCHUIIIIMHE,

—YMeHI/Ie OpI/IeHTI/IpOBaTI)CH B OCHOBHBIX TeOpHSIX, KOHICIIIUAX U HaHpaBJ’IeHI/IﬂX JUCHUITIINHBI
Y IaBaTh UM KPUTHUYECKYIO OICHKY;

— UCITIOJIb30BAHHC Haquoﬁ TCpMI/IHOHOFHH, JIMHTBUCTHUYCCKM U JIOTMYCCKU HpaBI/IHBHOG
HN3JI0KCHUC OTBCTA HA BOHpOCLI, YMGHI/IG JcJiaTb 06OCHOBaHHBIe BBIBOJbI;

— BJIAACHHC I/IHCTp}IMeHTapI/ICM o AUCHMIIINHE, YMGHI/IG €0 HCIIOJB30BaTh B ITOCTAHOBKC H
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pELIEHNH Hay4YHbIX U MPO(ECCHOHAIBHBIX 3a/1a4;

—YCBOEHHE OCHOBHOM M JIONOJHHUTEIbHON JIUTEpaTypbl, PEKOMEHJOBAaHHOM pabodei
IIPOrpaMMOH 1O AMCLHUILINHE;

— caMocCTosITeNbHasE paboTa Ha MPAKTUYECKUX 3aHATHUSIX, YYaCTHE B I'PYMHIIOBBIX 00CYXICHUSX,
BBICOKHH YPOBEHb KYJIBTYPbI UCIIOJIHECHUS 3aJaHUM;

—CpeAHUl YpOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpaMme pe3yinbTaToB
oOy4eHwUs.

O1leHKa «Y0BIETBOPUTEIILHO» («3aYTEHO))

— I0CTaTOYHBII MUHUMAJIbHBIA 00bEM 3HaHUM 110 JUCLUIUINHE;

— YCBOEHHE OCHOBHOM JIMTEPaTyphl, PEKOMEHJOBAaHHOM paboueil mporpaMmoi;

—YMEHHE OpPHUEHTUPOBATHCA B OCHOBHBIX TEOPHUAX, KOHLENLMUAX M HANpPaBICHUAX 110
JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— HCIIOJIb30BAaHUE HAYYHOM TEPMHUHOJIOTUH, CTUJINCTUYECKOE U JIOTUYECKOE U3JI0KEHHE OTBETA
Ha BOIIPOCHI, YMEHHE JIeTIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX OMIMOOK;

— BJIaJICHHE MHCTPYMEHTApHEM y4eOHOW JUCHUIUIMHBL, YMEHHE €ro MCIIOJIb30BaTh B PELICHUN
TUIIOBBIX 3a7a4;

—YMEHHUE M0 pyKOBOJCTBOM IIPENOIaBaTeNsl peIlaTh CTaHAAPTHBIC 3aJa4H;

—paboTa MojA pPYKOBOJCTBOM IpernojaBaTeiss Ha MPaKTHUECKUX 3aHATUAX, JONYCTHMBIi
YPOBEHB KYJIBTYPBI HCIIOJHEHUS 33 JlaHAN

—JIOCTaTOYHBIA MHHUMAJbHBIA YPOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboyeit
IIporpamMMe pe3yibTaToB 00yUeHHUs.

Ol1leHKa «HEYJIOBJIETBOPUTEIBHOY («HE 3aUTEHOY)

— (¢parMeHTapHble 3HAHUS 110 TUCIUILIINHE;

— OTKa3 OT OTBeTA (BBINOJIHEHUS MUCbMEHHON paboThl);

—3HaHHE OTJEJbHBIX HCTOYHUKOB, PEKOMEHIOBAHHBIX pabouel MporpaMMoil Mo AUCHHUILINHE;

— HEYMEHHE UCITOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJInyue rpyobIxX OUIMOO0K;

— HA3KHAW YPOBEHb KYJBTYPBI HCIIOJTHEHUS 33 1aHHM;

— HU3KUH YpOBEHb C(OPMHPOBAHHOCTU 3asBIEHHBIX B pabouel mporpaMme pe3yibTaToB
oOydeHwus.

1.2.2.

IIIxana oneHUBaHUI

KonnuecTBo npaBUIIbHBIX
0 Ornenka
OTBETOB, %

1o 50 «HEYJIOBJIIETBOPUTEIBHOY, «HE 3aYTEHO»
ot 51 1o 65 «YIOBIIETBOPUTEIIBHOY, «3aU4TEHO)
oT 66 10 85 «XOPOIIO», «3aU4TEHO)

ot 86 «OTIINYHOY, «3aU4TEHOY

7.3. TunoBble KOHTPOJIbHBIE 3aJaHUS UM UHBIE MaTepHalibl TEKYyIIEH aTTecTalllk, HeOOXOJUMBbIe IS
OLICHKM 3HAHWM, yMEHMl M HaBBIKOB W (WJIM) OMbITa JEATEIbHOCTH, XapaKTepU3YIOUIUX STarbl
(dbopMHUpOBaHUS Pe3yabTaTOB 00yUEHUS U 00ECIEUNBAIONINX JOCTI)KEHHE TNIAHUPYEMBIX pe3yJIbTaToOB
OCBOEHUS 00pa30BaTEIbHON MPOrPaMMBbI

NuauBuayaabHble 3a1aHUSA

3amaua (3amanue) 1: BusyanuzupoBaTh JByMEpHBIC JaHHBIC.



3amaua (3amanue) 2: BuzyanusupoBath TpeXMEpHBIE TaHHBIC.

3anava (3amanue) 3: OnpenenuTh HAIMYUE JIMHEHHOM CBSI3U B Ciy4ae JIBYMEPHBIX JaHHBIX U
JI0Ka3aTh ee aJieKBaTHOCTb. MIHTepnpeTanus pe3ynbrara.

3anava (3ananue) 4. YCTaHOBUTh HAIMYUE HEJIMHEHHOW CBSI3U B Cllydae JBYMEPHBIX JaHHBIX U
JI0Ka3aTh ee afieKBaTHOCTh. MIHTepnpeTanus pe3ynprara.

3anava (3azanue) 5. OnpenenuTs HaJauuue JMHEWHOH CBSI3U B CIy4ae MHOTOMEPHBIX JaHHbBIX U
JI0Ka3aTh ee aJieKBaTHOCTh. IHTepnpeTanus pe3ynpraTa.

3anava (3amanue) 6. [lepsuunas o0padbotka ganHbix B MathCAD. AHanu3 pe3ysibTaTos.

3amaua (3amanue) 7. HailTu KOpHHM ypaBHEHHS, KOPHHU CHCTEMBl YpPaBHECHHH, peEIICHUS
OOBIKHOBEHHOTO JU((PEpeHIINaTBbHOTO YpaBHEHUS, CHUCTEMbl OOBIKHOBEHHBIX au((depeHIrnanbHbIX
YpaBHEHU.

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

IIpumepbl HHAUBUAYAJIBHBIX 3a/1aHUI:

I/ICXOIIHI)IM MaTepI/IaJIOM IJIA BBIITOJIHCHU S I/IHIII/IBI/IIIyaJII)HI)IX 3aIlaHI/II7I CJIY)KaT Ta6JII/III1)1 C JaHHBIMHA B
Excel.

[Time __[14 250 15 315 |16 400 [17 500 16 630 19 0.0 20 100 21 125 22 160 23 200 24 250 |25 a0 27 500 [25 630 129 600 [30 100 '51 125 [32 160 |33 200 |34 250 35 37 1% 630 39 8,
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Kontpoabnas padora

(Komniekm 3a0anutl OJisi KOHMPOJILHOU pabomul)
Tewma 1. Buzyanuzanus qaHHBIX.

Bapwuant 1. BuszyanuszupoBats AByMEpHBIE JaHHBIE.
2.

Bapuant

Busyanusuposatb

COOTBETCTBYIOIIUX JIMHUI YPOBHS.

Bapuanr

3.

Busyanusuposatb

COOTBETCTBYIOIEH TOBEPXHOCTH.

Tema 2. Haxoxnenue BHYTPCHHUX CBsI3eM MCKAY NCPCMCHHBIMU.

TPEXMEpHBIE

TpEXMEpHBIE

JaHHBIC

JaHHBIC

npu 1HIoMoOIur

U300paKeHHs

npu 1HoMoOIur H306pa>1<eHm{
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Bapwuant 1. [Touck TMHEITHON CBSI3U B CiIy4ae JBYMEPHBIX TAHHBIX.

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

Bapuant 3. [Touck 1MHEHHOMN CBSI3M B ClIydae MHOTOMEPHBIX JaHHBIX.

Bapuant 4. [lepBuunas 00paboTKa TaHHBIX.

Tema 3. Pacuetsr B MathCAD.

Bapuantr 1. BrbluucieHue KoOpHEH HETUHEHHOTO YpaBHEHUS M CHUCTEMbl HEIMHEHHBIX
YpaBHEHUH.

Bapuant 2. Pemenue OOBIKHOBEHHOTO AH(QPEpPEHINATHHOIO YpPaBHEHUS W CHUCTEMBI
OOBIKHOBEHHBIX AH((DHepeHIINATbHBIX YPaBHECHUH.

BapuanT 3. Beruncienus B MathCAD.

7.4. TeopeTnyeckue BOMPOCH U MPAKTHUECKUE 33JaHUs JIJIsl TPOBEACHUS MPOMEKYTOUYHOM aTTecTanuu
oOyuaromuxcsi, HEOOXOAUMBbIE IJIsl OLICHKU 3HaHUM, YMEHHUI U HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH,
XapaKTePU3YIOMIMX 3Tanbl (POPMUPOBAHUS PE3YIbTATOB OOyYEHUS M OOCCIEUMBAIOIINX JTOCTHIKECHUE
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTu4ecKkue BONPOCHI 1Jisl MPOBEAEHUSI MPOMEKYTOUHOI aTTecTANU 00y4aI0IMXCSl

1. Busyanu3zanus JaHHBIX B 3J€KTPOHHBIX TaOIHIAX

2. Busyanu3zanus JaHHBIX B IBYMEPHOM CIIy4yae

3. Buszyanuzanus JaHHBIX B TPEXMEPHOM Clly4yae

4. Boruncnenue onucaTenbHbIX CTATUCTUK B 3JIEKTPOHHBIX TaOIuIax

5. Brluncnenue onucarenbHbIX CTATUCTUK

6. [loctpoenue Mmojenel, OMMCHIBAIOIIUX CBSA3b MEXIY JAAHHBIMH, B 3JEKTPOHHBIX
TadJmmax

1. [TocTpoenne ogHOPAKTOPHBIX PETPECCUOHHBIX MOIETEH

8. OCHOBHBIE MATEMAaTUYECKNE BBIUYUCIIEHUS CO CKAIIPHBIMU U MAaTPUYHBIMU BETMUNHAMU

9. HaxoxieHne KopHel, peleHne ypaBHEHUN U CUCTEM ypPaBHEHUHN

10. O06paboTka JTaHHBIX

7.4.2. IlpakTHyeckue 3aIaHUS 115 IPOBeEIeHUs POMEKYTOYHOH aTTecTalMu 00y4aloIUXCs

1. BusyanusupoBatb AByMEpHBIE JaHHBIE.

2. Buzyanm3upoBaTh TpeXMepHBIE TaHHBIE.

3. OnpenenuThy Hamuuue JUHEWHOM CBSA3M B CiIydae JIBYMEpPHBIX JaHHBIX M JOKa3aTb ee
aZeKBaTHOCTb. MIHTEepIpeTanus pe3yaprara.

4. YCcTaHOBUTh HallMuue HEIMHEHHOW CBSI3M B Cilyyae JBYMEPHBIX JAHHBIX U JI0OKa3aTb ee
aZeKBaTHOCTh. IHTEepIpeTanus pe3yaprara.

5. OnpenenuTh HaIMYUE JUHEHHON CBA3M B ClIydae MHOTOMEPHBIX JIaHHBIX M JOKa3aTh €€
aZeKBaTHOCTh. IHTepnpeTanus pe3yaprara.

6. [TepBuunas oo6pabotka nanubix B MathCAD. Ananus pe3ynbTaToB.

7. HaliTu KoOpHU ypaBHEHHUS, KOPHHU CHUCTEMbl YypaBHEHHUH, peUIeHHs] OOBIKHOBEHHOI'O
Qg QepeHInanbHOT0 YpaBHEHHs, CUCTEMbI OOBIKHOBEHHBIX U EepeHIINaTbHBIX YPaBHEHUH.

8. Boruncnenus B MathCAD.

7.5. Meroaudeckne MaTepHalibl, ONPEAEIAIOIMINE IPOLEeypbl OLICHUBAaHUS 3HAaHUW, YMEHHM, HABBIKOB
U (MIM) OMBITA JAEATENBHOCTH, XapaKTePU3YIOIIMX 3Tambl (POPMHUPOBAHUS PE3YJIbTATOB OOYyUEHHS U
o0ecrneunBaoIIKX JOCTHKEHNE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOrpaMMBbI

Ne KonTpoaupyembie
HaunmeHoBaHHe OLIEHOYHOTO CPeICTBA
n/m | pa3saeibl JUCHUILINHBI
1 1 NunuBuayanpHOE 3a/1aHKe, KOHTPOJIbHAS paboTa, TEOPETHIECKUE
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BOITPOCHI X IPAKTUYCCKUC 3aJaHUA IJI IPOBCACHUS
HpOMCH(YTOQHOfI aTTCCTallnn

WuauBuayaibHOE 3aaHUE, KOHTPOJIbHAs paboTa, TEOPETUUECKHE

2 2 BOIIPOCHI M IPAKTHYECKHE 3a1aHUS IS TPOBEICHHS
MIPOMEKYTOYHOM aTTECTALMU
WNunuBuyansHoOe 3a1aHle, KOHTPOJIbHAs paboTa, TECOPETHUECKHE
3 3 BOIIPOCHI U IPAKTUYECKUE 33AaHUS IS IPOBEICHUS

HpOMCH(YTOQHOfI aTTcCTalln

8. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOH JIUTEPATYPbl, HEOOXOAMMOW JJS1 OCBOECHUS
AUCHMILINHBI

Ne
n/n

ABTOp, HA3BaHHUE, MECTO U3IAHUSI, H3/1aTeJIbCTBO,
roJ u31aHusl y4eOHoii U yueOHO-MeTOANYeCKOii
JINTEPATYPbI

Ccblika Ha 3k3eMIuisip B ObC /
KoJIM4YecTBO 3K3emILisgspos B HTh

OcHoBHas JuTEeparyp

CoBpeMeHHbBIE HHPOPMAIIMOHHBIC TEXHOIOTHH
[DnexkTpoHHBI pecypc]: yueOHoe mocodue / O. JI.
Cepgetnuk, A. A. Ilneryxuna, 1. I1. XBocroBa [u ap.].
— DIIEKTPOH. TEKCTOBBIE AaHHbIE. — CTaBpONOJIb:
CeBepo-KaBkasckuii GpenepaibHblil YHUBEPCUTET,
2014. —225¢c.

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

Kynunos, 10. 1. CoBpemeHHbIe HH(OPMAIIHOHHEIE
TEXHOJIOTUH [ DIIEKTPOHHBIH pecypc]: yueOHoe
nocobue / 10. U. Kynunos, C. A. CycnoBa. —
DJEeKTPOH. TEKCTOBBIE NaHHble. — Jlumnenk: Jlunenxuii
rocy/1lapCTBEHHbIN TeXHUYeCKuil yHuBepcurer, ObC
ACB, 2013. — 84 c.

http://www.iprbookshop.ru/55157.html

CoBpemeHHbIe HHPOPMAIIMOHHBIE TEXHOJIOTHH
[DnexkTpoHHBIH pecypc]: yueOHOoe mocodue / A. I1.
Anexcees, A. P. Bantotun, 1. A. KoponbkoBa [u ap.] ;
nox pen. A. I1. AnekceeB. — DIIEKTPOH. TEKCTOBBIE
nanHble. — Camapa: [ToBoykcKkuil rocy1apcTBEHHbIN
YHUBEPCUTET TEIEKOMMYHUKALUN U HHPOPMATUKHY,
2016. — 101 c.

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

Usanern, I'. E. Matematnueckoe MOAEIUPOBAHUE
[DnexTponHsbIi pecypc]: yueobnoe mocodue / I'. E.
Usanen, O. A. UBuHa. — DJEKTPOH. TEKCTOBBIE
nanubie. — KemepoBo: KemepoBckuit
TE€XHOJIOTMYECKUI MHCTUTYT MUIIEBOM
npomsiiieHHoCcTH, 2014. — 102 C.

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

JlonoJIHUTeILHASA JIUTEPA

Typa

Ky3znenosa, JI. B. Jlekuuu no coBpeMeHHbIM BeO-
TEXHOJIOTHSIM [ DneKTpoHHsbIi pecypc] / JI. B.
Ky3nenoBa. — DJ€KTpOH. TEKCTOBBIE JaHHbIE. — M.:
WutepHer-YHuusepcurer MHpopManmoHHbIX
Texnonoruit (MHTYUT), 2016. — 187 c.

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

9.

H606XOI[HMI)IX AJIsA OCBOCHMSA JUCHUIIJIMHBI

Ilepeyens pecypcoB HHGPOPMALMOHHO-TEICKOMMYHUKAUMOHHOU ceTH «MHTepHeT»,

HaumenoBanme pecypca cetu «MHTepHeT»

JJIeKTPOHHBIN ajipec pecypca

OBC u3nparenscrsa «J1aHby htt

ps://e.lanbook.com/
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https://e.lanbook.com/

9BC u3parenscrBa «[PRsSmarty https://www.iprbookshop.ru/

O6pasoarenbHas miathopma «tOpaiiT» https://urait.ru/

Hayunas snexkrponnas 6ubanorexka eLIBRARY.RU https://www.elibrary.ru/defaultx.asp
CalT cripaBO4HO# MpaBoBO# cucteMbl «KoHCYIbTaHT https://www.consultant.ru

[lmroc»

Enuubiii 5neKTpoHHBIA pecypc yd4eOHO-METOIHYECKOM

auteparypsl CIIGIACY www.spbgasu.ru

®denepanbHbIil 00pa3oBaTeNbHbIA TOpTan "EnnHoe OKHO

" http://window.edu.ru
J0CTyIa K 00pa3oBaTeIbHBIM pecypcam

Cucrema aucranumoHHoro obOyuenuss CIIGIACY

Moodle https://moodle.spbgasu.ru/

Hepeqeﬂb HpO(l)eCCI/IOHaJILHLIX 0a3 JAHHbIX, He06X0)II/IMLIX AJIE OCBOCHUSA TUCHUIIJIUHBI

OdunmanbHpIT CalT Bricurei aTTrecTanoHHoi | vak.ed.gov.ru
komuccun (BAK) mpu MunucrepctBe 00pa3oBaHUs U
Hayku Poccuiickoit denepanun.

PedpepatuBnass w  chopaBowHas  0a3a  gaHHBIX | https://www.scopus.com
pEIIEH3UPYEMOii TuTepaTypbl SCOPUS

[Monuremarnueckas pedeparuBHO-OnbIHMOrpaduueckas | https://apps.webofknowledge.com
U HaykoMeTpuueckas (Oubnmomerpuueckas) 0Oaza
nanaeiXx Web of Science

denepanbHas ciyk6a 0 HHTEJUIEKTYalIbHON

COOCTBEHHOCTH. https://rupto.ru/ru

PedeparuBnas 6a3za mJaHHBIX 10 YHMCTOM M mpHKIagHoi | https://zbmath.org/
matematrke ZbMATH

Caiit xomnannu PTC, Beimyckaromeii MaTreMaTHYECKH

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

10. MeToauveckne yKazaHus JAJs1 00y4YAKIIHUXCS 10 OCBOCHHIO TUCIHUIIJIMHBI

Baxueiimm  3TanmoM  u3ydeHHWs]  JUCHMIUTAHBI  SBJISIETCS  caMOCTOsITeNbHAas  paborta
00yJaronmxcsi ¢ UCIMOJIb30BAaHUEM BCEX CPEICTB M BO3MOXKHOCTEHW COBPEMEHHBIX 00pa30BaTelIbHBIX
TEXHOJIOTHIA.

B 06bem camocTosATensHON pabOThI O JUCIUTUIMHE BKIFOUAETCS CIAEAYIOIIee:

- M3y4YeHUE TEOPETUUYECKHUX BOIIPOCOB 110 BCEM T€MAaM JIUCLMILINHBIL;

- MOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- MOATOTOBKA K 3aYETYy.

[Ipuctymass Kk W3y4eHUIO AUCIUIUIMHBI, HEOOXOIWMO B TIEPBYIO OYEpEIb O3HAKOMUTHCS C
conepxkanueM PIIJI, a Taxke METOAMYECKMMH YKa3aHUSIMH [0 OpraHU3alMu CaMOCTOSITEIbHOM
paboTHI.

B pamkax camocTosTenbHON pabOThl O U3YYEHUIO TUCIUTUTMHBI O0yYaroIMCcsi HEOOX0IUMO:

- MIPU CaMOCTOATEILHOM M3YYCHUU TEOPETUUYECKON TEMBI ClIeJaTh KOHCIIEKT, UCTIOIb3Ys
pekomenioBanHble B PI1J] ncrounukuy;

- OTBETUTH Ha KOHTPOJIBHBIE BOMPOCHI 110 TeME, UCI0JIb3ysl Marepuaisl POC;

- MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTAIUU.

Htorom m3ydeHust TUCHUIUIMHBI SBJISIETCS 3a4eT. 3a4eT MPOBOJUTCS MO pacnucanuro. dopma
MIPOBEJICHUS 3aHATHSI MOXKET OBITh YCTHasl, MUChbMEHHAsI U B DNIEKTPOHHOM BHjae. OOyuaromuecs, He
MPOIIIEIITNE aTTECTAIHIO, JOHKHBI TUKBUAUPOBATH 33/I0JDKEHHOCTh B YCTAHOBJICHHOM TIOPSIIKE.

11. TIlepeyenb HUHPOPMAUMOHHBLIX TEXHOJOTUI, WCHOJb3yeMbIX TMPH OCYLIECTBJICHUU
0o0pa3oBaTe/ILHOI0 MpoLecca Mo JUCHMUILINHE, BKIKYAs NepevyeHb NPOrpaMMHOro odecneyeH st
U HH(OPMAIIMOHHBIX CIPABOYHBIX CHCTEM
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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/
https://www.scopus.com/
https://apps.webofknowledge.com/
https://rupto.ru/ru
https://zbmath.org/

1. IlpoBeneHre MpakTUYECKUX 3aHATUH C HCIIOJIb30BAHUEM IIPE3EHTALMOHHOIO MaTepuaia

(mpuMeHeHue MyJTbTUMEIUUHBIX TEXHOJIOT U );

2. V3ydeHue OTACTbHBIX TEM C HCIIOJIb30BAHMEM CUCTEMbI AUCTAHIIMOHHOTO 00y4yenus Moodle;
3. Pabora ¢ pecypcamu uHGOPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHOW cetn «MHTepHET» (mpu

HEOOXOUMOCTH):

- 3JICKTPOHHBIMHA OMOTMOTEYHBIMU CUCTEMAMU;
-COBPEMCHHBIMU TPO(GECCHOHATBHBIMUA 0a3aMH JIAaHHBIX (B TOM 4YHCJIE MEXKIYHApOJIHBIMHU
pedepaTuBHBIMU 0a3aMu JaHHBIX HAYYHBIX U3/IaHUN);

- nH(OPMAIIMOHHO-TIPAaBOBBIMH CUCTEMAaMU;
- UHBIMH HMH(DOPMAIMOHHO-CIIPABOYHBIMU

TeHeKOMMyHHKaHHOHHOfI CCTU ((I/IHTepHeT »,

CHCTEeMaMH U pecypcamMu HH(POPMALUOHHO-

4. Pabora ¢ pecypcaMu JIOKAJILHOM CeTH opraHu3anuu (Ipu He0OXOUMOCTH ):
-uH(GOPMAITMOHHO-TIPAaBOBLIMH cucTeMaMu KoHcynbTaHT 1 ["apaHT;

- ”HGOPMAIIMOHHO-TIPaBOBOM 0a30ii nanHbIX «Kogekey;

5. CtanaapTHOE IPOrpaMMHOE 00ECIICUCHHE MEPCOHATBHOTO KOMITBIOTEPA.

6. [TpuknaHbIe MPOTrPAMMEI JIJIS1 BU3YAJIM3AIMH JTAHHBIX.

12. Onucanne MaTepuaIbHO-TEXHUYECKOI

0a3bl, HeoO0XOAMMOI ISl OCYIEeCTBJICHUSA

06pa30BaTeJ’ILHOI‘O nmpouecca mo IMCuIlJInHe

VYyebnast aynuropusi i TPOBEICHUS 3aHATUN
JICKUMOHHOI'O0 THIIA, 3aHATUNA CEMUHAPCKOIO THIIA,

KYpPCOBOTO MPOEKTUPOBAHUS (BBITIOJTHEHUS
KYPCOBBIX padoT), TPYIIOBbIX U MHIUBUIYaTbHBIX
KOHCYJIbTAILUH, TEKYIIETO KOHTPOJIA u

HpOMe)I(YTO‘{HOI>'I aTrTeCTalilnunu

KomMmruiext MynbTUMeIMHHOTO 000py10BaHUS
(mepcoHaNIbHBINA KOMIIBIOTED € IOCTYIIOM K CETH
«MaTepHeT» M 0OecneueHueM JOCTyma K
JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM
cpene opraHu3anuu, MyJbTUMEIUHHBINA IPOEKTOP,
9KpaH, ayAHocHcTeMa); J0CKa MapKepHas Oemnast
smaseBas. Kommiekt yuebHoit Mmebemnu.

VYuebHas ayauTopus (KOMIIBIOTEPHBIN Ki1acc) Ams
MIPOBE/ICHUS TIPAKTUUECKUX 3aHATHI, KypCOBOTO
MPOEKTUPOBaHHUS (BBIIIOJHEHUS KYpCOBBIX paboT),
TPYIIOBBIX U MHIUBUAYAIBHBIX KOHCYJIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

Paboune mecta c¢ IIK (cronm KOMObIOTEpHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIaBUATypa, MBIIIb) C
noctynoM Kk cetu «UHTepHeT» m obecrieueHueM
JocTyna K DJIEKTPOHHOM  MH(OPMAalMOHHO-
o0pa3oBaTenbHON cpene OpraHM3aluu "
ANEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

[Tomenmenus CaMOCTOSITENILHON ~ paboThI

00yJaronmxcst

IS

Pa6oune mecra c 1K (cTOI KOMIBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHUTOP, KJIaBUATypa, MbILIb) C
JOCTYNOM K ceTH «MHTepHeT» 1 obecrieueHueM
JI0CTyTa K 3JIEKTPOHHOM HH(OpPMAaLIMOHHO-
o0pa3oBaTeNbHON Cpeie OpraHu3aluy U
AEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

Jna waBanmunoB u jaun ¢ OB3 oOecneunBaroTcsl crieluaibHbIE YCIOBUS JIA TOTyYEHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSAMHU HOPMATHUBHO-TIPABOBBIX JJOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKkazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUTIIUHBI

Jns popMHpOBaHUS YETKOTO MpeACTaBiIeHHs 00 o0beMe M XapakTepe 3HAHMWA U YMEHHH,
KOTOPBIMHM HaJ0 OyAeT OBIAJEeTh MO JUCUUIUIMHE B CaMOM Hauaje yd4eOHOro Kypca oOydaromuics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- pabouell mporpamMmoil AMCUMIUIMHBL: C LEISIMU U 3aJadyaMH JUCLMIUIUHBIL, €€ CBA3SIMH 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 KOHCYNbTAIUi MpenoiaBaTeneid kaeapsl.

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

Kpome Toro, st yCHEIHOr0 OBJIAZICHUS TUCHUIUIMHON HEOOXOAUMO BBINOIHSATH CIEAYIOLINE
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
00s13aTenbHO PUKCHUPOBATH (TMO0 HA OyMaKHBIX, JIMOO Ha MAIIMHHBIX HOCUTENSX HH(OpManun);

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

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpHU MHOArOTOBKE K HMM. HeoOXoauMO MOMHHUTH, YTO KOHEUYHBIH pe3yabTaT OBJAJECHUS
coJiep’KaHuEeM JHUCLUIIIIMHBI HE00XO0MM, B IIEPBYIO OYepeb, CaMOMY 00ydaroIeMycs;

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

CylIiecTBeHHBIM MOMEHTOM Il CTYAEHTA SIBJIETCS BOZMOXKHOCTb OOCYX/IE€HUS M BHECCHHS
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 3aHATHII CEMHUHAPCKOr0 THIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aJjaHui 1o aucuuiuinie «CoBpeMEeHHbIE HHPOPMAIOHHbIE
TEXHOJIOTUM MCCIIEJJOBaHUS JAHHBIX» — TPUOOPETEHHE MPAKTUYECKMX HAaBBIKOB B OCHOBHBIX
MHCTPYMEHTAJBHBIX CpPEACTBAX aHalW3a JaHHBIX: HHpOpMaroHHO-iouckoBbiii (Query Tools),
onepaTtuBHO-aHanuTH4yeckuit (On-Line Analytical Processing) u mnTemnextyansHbiii (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHui  TpedyeT OT 0Oydaromerocs mpeaBapUTEIbHOTO
M3ydeHHs] y4eOHOW M Hay4yHOH JUTEpaTyphl U MPOUYUX MH(POPMAIMOHHBIX HCTOYHUKOB, B TOM YHCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

[IepeueHp TeM NMpPaKTUYECKUX 3aHITUN MPEJICTABICH B HUKEIPUBEIEHHON TabIuIe.

OOyvaromuMcs, MPOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE HMEIOUUM
MUCHMEHHOTO PELIeHMs 3aJjad WM HE MOJATOTOBUBIIMMCS K JIAaHHOMY 3aHATHIO, PEKOMEHIYeTCsl 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 (OPMHUPOBAHUE YKa3aHHBIX KOMIIETEHLMH, BBINOJHSIEMAas 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 TUIAHWPOBAHUE YKCIIEPUMEHTA» — 3aKPEIUTh TEOPETHUCCKHUE 3HAHUS U TPAKTHICCKIEC
HABBIKU B 00JIACTH MaTeMaTHYECKOr0 MOAEINPOBAHUS, YUCIEHHBIX METOJIOB U KOMIIEKCOB ITPOrpaMM
B 00JIACTH SKOJIOTUYECKHX MPOLIECCOB U 33/1a4 CTPOUTEIHCTBA.

CamocTrosTenbHass paboTa SBISETCS HEOTHEMJIEMONM U BaKHEHIIEeH 4YacTbio paboThI
oOyJaromuxcsi, KOTopas OCHOBaHa Ha Oojee MoApoOHON MpopaboTke M aHanu3e WHPOPMAIUH B
n3ydaemoit ob6nactu. [lowick OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIydasix MPEAIoyiaracT He TOJIbKO M3yuYeHHUE OCHOBHOW y4eOHOW JUTEpaTyphl MO AUCHHUILIMHE, HO U
MIPUBJICYCHUE JOMOJHUTENBHON JIMTEPAaTyphl MO CMEXHBIM AUCHMILIMHAM, a TAaK)K€ HCIOJIb30BaHUE
pecypcoB cetn Wurepuer. OTBEeTbl Ha BONPOCHI ISl CAMOCTOSITENIBHONM pabOThl TOTOBSTCS
00yJaIOIUMUCST CAMOCTOSTEIFHO W TIPOBEPSIFOTCS MPETNOJaBaTeIeM Ha MPAKTHUYECKUX 3aHSATHSIX 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.

CamocrosiTennbHas pabota TpeOyeT OT O0O0y4aromierocss MpeIBapUTEILHOTO H3YYCHUS
JUTEpaTyphl U MPOUYUX HWH(DOPMALMOHHBIX HWCTOYHUKOB, B TOM YHCIIE MEPUOJUYECKUX H3JIAHUN U
HNutepHer-pecypcos.

Taoimma 1 — Coaep:kaHue NPAKTHYECKHUX 3aHATHH MO TeMaM [IMCHUIUVIMHBI U
caMoOCTOfITeIbHAsi padoTa oOyuyamerocss mno aucuuiiuHe «CraTucTuyeckass 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
Busyanusanuss [OaHHBIX B
AAHHBIX B 3JICKTPOHHBIX Fpa(I)I/I‘{eCKOFO MNPEACTAaBJICHUA JaHHBIX
SJICKTPOHHBIX Ta6J'II/II_IaX
Ta0IUIIax B DJICKTPOHHBIX TabJIUIIAX
2. Busyanuzanus

TAHHBIX B JIBYMEPHOM
cilydae

Busyanuzanus JaHHBIX B
JIBYMEPHOM CITy4yae

O3HakoOMJIEHHE ¢ pa3IMYHBIMH TUIIAMU
rpau4IecKoro MpeICTaBICHUs! TaHHBIX

OIMNCATCIBbHBIX CTATUCTHUK
B DJICKTPOHHBIX Ta6n1/1uax

ONUCATENbHBIX CTAaTUCTHK B
AJIIEKTPOHHBIX TaOJIUIIAX

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 TaOJIUIIAX

5. Brruncnenue
OIUCATENBHBIX CTATUCTUK

Brruncienue
OIucaTeabHbIX CTATUCTUK

O3HakoMJIEHHE c byHKIMAMU
CTaTHUCTUYECKON 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 TaOJUIlax.
CBSI3b MEXIY IaHHBIMH, B | MEXIY JTAHHBIMH, B
Onenka Ka4ecTBa MOJIY4E€HHBIX
AJIEKTPOHHBIX TAOIUIIAX AIIEKTPOHHBIX TAOIHIIAX .
COOTHOILLIEHUM.
7. [TocTpoenne ITocTpoenne
ITocTpoenne 0/1HO(aKTOPHBIX
0JTHO(haKTOPHBIX 0JTHO(DAKTOPHBIX .
. . PErPECCUOHHBIX MOJIEIEN
PErPECCHOHHBIX MOJIENe | perpecCHOHHBIX MOjiesei
8. OcHoBHbIE
OcHOBHBIE MaTeMaTHYECKHE
MaTeMaTHYECKUE O3HakOMJIEHHE C MpaBUIaMH paboThI B

MathCAD u npuobpeTeHrne HaBBIKOB
NPOBE/ICHUS BHIYUCICHUI
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BEITMYUHAMU
9. Haxoxnenue " o
o Haxoxnenue KopHel, | 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 3aHAMUA  (HE3A8UCUMO OmM  NPUYUH), HE UMEIUUM
NUCbMEHHO20 peulenus 3a0ay Uiu He No020MOBUBUIUMCS 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 camocTosTenpHOM paboTOl O00ydaroIIMXCs IOHUMAETCs IIaHupyemas paboTa
oOyuaroluxcsi, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIMI, BBIMIOIHSAEMAas BO
BHEAYIUTOPHOE BpEMs IO 3aJaHUI0 M TMPH METOJMYECKOM PYKOBOJCTBE TperojaaBareis, 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 W3yUYEHUS METOJOB IMOCTPOCHUS MATEMATHUECKHUX MOJCNCH paccMaTpHUBAaeMBIX
MIPOLIECCOB, HA OCHOBE UMEIOIINXCS JAaHHBIX.

CamocrosiTenbHass paboTa SBISETCA HEOTHEMJIEMOM W BaKHEWINIEW YacTbio pPabOThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MOApOOHON mpopaboTke W aHanu3e WHPOpMalUU B
n3ydaemoil obnactu. Ilowck OTBETOB Ha BOIPOCHI Ui CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIyYasix MPeAroyiaracT He TOJIbKO U3yUYeHHWE OCHOBHOHM y4eOHOU nHTepaTypsl MO AWCIHILIUHE, HO U
MIPUBJICYCHUE JTOTIOJHUTEIHLHON JIMTEPATYpPhl MO CMEXHBIM JUCIHMILIMHAM, a TAaKKe HCIOJIb30BaHUE
pecypcoB cetu HMutepHer. OTBeThl Ha BOMPOCHI JUISI CAMOCTOSITEIBHOM pabOTHl TOTOBSTCS
O0OyUaIOIUMUCS CAMOCTOATETIFHO W TPOBEPSIIOTCS MpEnojiaBaTeleM Ha MPAKTHUUECKUX 3aHATHIX 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 IPOMEKYTOUYHOM 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
TUTEPaTyphl U MPOUYUX HMH(DOPMAIMOHHBIX MCTOYHUKOB, B TOM YHUCIEC TEPUOJAMYECKUX H3JIaHUN H
HNuTepHeT-pecypcos.
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