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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)

2




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 BBIYUCIICHUS 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

Hayunass rpajduka B rpaduueckom makere. llpenBapurenbHas TMOATOTOBKA JaHHBIX.
®opmarupoBanue rpapuyeckoro odOwvekta. Crinaxupanue rpaduka. lcmonbzoBaHHE MapKepoOB.
BcraBka merok. Heckonbko rpadmkoB Ha 00X KOOPAMHATHBIX ocsix. Co3maHue U peJaKTUPOBaHHE
nerenapl. Heckonbko rpaduueckux o0bekToB Ha snucte. Co3ganue Haamucel u nosicHeHuil. BeraBka
rpaduuecKuX 0OBEKTOB B TEKCTOBBINA PEAKTOP. ABTOMATH3AIUS BU3YAIU3AINN UICHTHYHBIX JAHHBIX.

1.3. Busyanuzanus 1aHHBIX B TPEXMEPHOM CIIy4ae

Hayunas rpaduka B rpaduueckom makere. IIpeaBapurenbHas MOATOTOBKA JAaHHBIX. BwIOOp
METOJla TpEeIBAPUTEIILHON AByMEpHON uHTepnosauuu. [loctpoenune nuHuit ypoBHs. IlocTpoenue
noepxHoctu. DopmarupoBanue rpapuyeckoro oobvekra. CriaxxuBanue. Heckonbpko rpaduueckux
o0bekToB Ha nucte. Co3naHue Haamuced W noscHeHuW. lcmonbp3oBaHME IIBETOBOM TaMMBI.
W3menenne mudpoBbIX METOK Ha YpoBHAX. BeTaBka rpaduuecknx 0OBEKTOB B TEKCTOBBIA PEJAKTOP.
ABTOMaTH3aIUS BU3YyAIM3AllMU UICHTUYHBIX JaHHBIX.

2-ii pa3zaen: «CoBpeMeHHbIH KOMIILIOTEPHBIH aHATU3 JAHHBIX»

2.1. Beiuucienne onucarenbHbIX CTATUCTUK B AJIEKTPOHHbBIE TAOIHIIbI

PaccmarpuBaroTcss  mepBUYHblE  CHOCOOBI  00OpaOOTKM — JaHHBIX. AHalmM3  MPOCTHIX
(HecrpynIMpOBaHHBIX) JaHHBIX, pacueT 3JEMEHTApHBIX (OMMCATENbHBIX) CTATUCTUK. BcTpoeHHBIE
cratuctuueckue (QyHkuuu. ['pynnupoBaHMe AaHHBIX. AHAIM3  CIPYNIIUPOBAHHBIX  JIAHHBIX.
['enepupoBaHue 3HaYCHUI CIYYaiHON BEIUYMHBI. MOJETMPOBAHUE CIYYalHOM BEJIWYUHBI, UMEIOIIEH
pa3IUYHbIE PACIPEACIICHHUS.

2.2. BrluuciieHue onucaTenbHbIX CTATUCTHK

Pacuer snemeHTapHBIX (OMMCATENBHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (QYHKIUU.
AHanmu3  CrpyNIIMpOBaHHBIX  JaHHBIX. ['€HepupoBaHWME 3HAYEHHUHW  CIy4YalHOM  BEJIMYHHBIL.
MoznenrpoBaHue cirydalilHOW BEJTMYMHBI, UMEIOLEN pPa3InYHbIE PAaCIpeleICHUS.

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

Boeruncnenne koBapuanuii M Koppensauuid. IlocTpoeHme perpecCMOHHOrO  ypaBHEHHS.
JluneiiHass perpeccusi, BCTpPOEHHbIE (PYHKIHMM 3JIEKTPOHHBIX Tabiui. CTaTUCTHYECKHE KPUTEPHUU
KayecTBa MOJYYEHHOI0 PerpecCHOHHOro cooTHomeHus. Koagounuent nerepmunanuu, F-ctaructuxa.
JloBepuTenbHbIE MHTEPBABI A1 KO3(PPUIIMEHTOB ypaBHeHUs perpeccun. Boa dopmyin. Perpeccus
Ha OCHOBE HEJIMHEWHBIX YPABHCHUMN.

2.4. Iloctpoenue ogHO(PAKTOPHBIX PErPECCHOHHBIX MOENel

[IpenBapuTenbHas MOATOTOBKA IaHHBIX. BBOA M UMNOPT AaHHBIX. 3allycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmnopsjounBaHue U (GuiabTpalus pe3yabTaToB. Tabinia napaMeTpoB ypaBHEHHS
perpeccun. MHTepiperaiys pe3yabTaToB. AHaiIu3 ocTatkoB. opMaTiupoBaHue rpadguka. Y cTpaHeHHe
«HEyJauHbIX» 3HadeHui. lcmnonb3zoBaHue (uIbTPOB, BblunciaeHue Dypbe CHEKTpa, CriIakKMBaHUE
crmaitHom. ['enepauus Tabmuu. CoxpaHeHHE pPe3ylbTaTOB aHaln3a. OKCIOPT pe3ylbTaToB 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. Iloctpoenue ¢yHkumii monb3oBaTeneM, ONEpaluu ¢
¢byukusamu. UnterpupoBanue u nuddepenupoBanue. Co3aHue BEKTOPOB M MaTpHIl, ONEPALUU C
HUMH. MaccuBbl, UX CO3JlaHHe, omepanuu ¢ mMaccuBamu. [locTpoeHue rpaukoB. AHaIUTHYECKHE
(CUMBOJIbHBIE) BBIYUCIICHUS.

3.2. HaxoxneHue KOpHEM, pellieHne ypaBHEHUIM 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 pelleHue. PerieHune oObIKHOBEHHBIX AU(D(EpPEHIUAIBHBIX 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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WCIIOJIb30BaHUE OMIIUMI, BEIBOJ PE3YJIbTAaTOB, TpadMK pemeHus], TOYHOCTh 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 (OMMCATENbHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (QYHKIUU.
PaGota co crpynnupoBaHHBIMH JaHHBIMH. [eHepupoBaHUE 3HAUEHUH CIy4ailHOW BETUYMHBI.
MonenrpoBaHue cirydalilHOW BEJITMYHMHBI, UIMEIOLLEH Pa3InYHbIC PACIIPEACICHUS.

5.3. [IpakTuyeckue 3aHATUA

Ne Ne paznena . Bcero
e HanmMeHoBaHHe 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 CoBpeMeHHbBIIi KOMNIBIOTEPHBII CTATHCTHYECKUH aHATIN3 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 ogqHOGAKTOPHBIX PETPECCHOHHBIX MOIEIIeH 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 MATEMATUYECKUE BHIYUCIICHHS CO CKAISPHBIMH 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 rpapuuecKie METOIbl BU3yalIn3allui JaHHBIX 12
1 11 O3HaKOMJIEHHE C PA3IMYHBIMU THIIAMH IPapHUUECKOro 4
IIPE/ICTaBICHMSI JAHHBIX
2 12 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
NPEJCTAaBICHUS JAHHBIX B rpauyeckoM naxere
3 13 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
MIpe/ICTaBJICHMS] JAaHHBIX B rpa)uuecKoM MakeTe
2-1i pazen CoBpeMEHHbBI KOMITBIOTEPHBIN aHAN3 JaHHBIX 17
4 21 O3HakomJIeHHE ¢ PYHKIIUSAMH CTaTUCTUYECKOH 00paboTKH 4
JaHHBIX
5 29 O3nakomiieHHE ¢ PYHKIIUSAMH CTaTUCTUYECKON 00paboTKH 4
JaHHBIX




AHanu3 MHOTOMEPHBIX JaHHBIX C LEJIbI0 O0HAPYKEHUS

6 2.3 BHYTPEHHUX CBsi3ei. OIeHKa KaueCcTBa MOTyYeHHBIX 4
COOTHOIIICHUI.
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 BEIUMCIICHHINA
Haxoxnenue kopHel, pelieHue ypaBHeHU 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 oOecrmevyeHUs] s CAMOCTOSTENbHO  PpadoThI
o0y4aromuxcs Mo JTUCIUNIHHE

1. PaGouast mporpaMma 1o JUCITUTIINHE

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

3. IlepedeHn BOIIPOCOB MPOMEKYTOUHOM aTTECTAIIHH.

4. Metonuyeckoe obecriedeHre TUCIUILUIMHEI B cpesie JUCTaHIIMOHHOTO 00yuenust Moodle.

7. @OH OLEHOYHBIX CPEACTB Ui NMPOBEJACHUS NMPOMEKYTOYHOW/TeKyleil U MPOMeKyTOYHOM
aTTecTalu 00y4alomMXCs MO AUCHUIIHHE

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

®OC Bkmouaer B ceos:

- IepevyeHb KOHTPOJIMPYEMBIX pa3/esioB TUCHUILUIMHBI C YKa3aHUEM pe3yJbTaTOB O0yUEeHHUS;

- TUIOBBIE KOHTPOJIbHBIE 3aJaHHUsl WIM HHbIE MaTepuasbl, HEOOXOJWMBbIE MJis OLEHKU
3HaHUI, yMEHUI ¥ HaBBIKOB U (MJIM) OIBITA JEATEIBHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (HOpMUPOBaAHUS
pe3ynbTaToB OOyueHHss M OOECHEeuMBAIOIIMX JOCTH)KEHHE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON POTrPaMMBI;

- METOJMYECKHE MaTepuaibl, ONpeNessIONIe MPOoLEeAyphl OLICHUBAHUS 3HAHWM, YMEHUH,
HAaBbIKOB U (MJIM) OMbITA I€ATEIbHOCTH, XapaKTePU3YIOLIUX 3Talbl (OPMUPOBAHUS KOMIIETEHIIUH.

7.1. TlepeueHb KOHTPOIMPYEMBIX pa3/IeiOB IUCIMUILIUHBI C YKa3aHUEM PE3YIbTaTOB O0YUECHHUS

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 MIPUKIIAJIHBIX ITAKETaX
00pabOTKH JaHHBIX

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

yMeTh: HHTEPIIPETUPOBATH PE3YNIbTAThI, TOJIyYCHHbIE IPU aHAIIN3E
JTAHHBIX

BJIaJ€Th: HABbIKaAMH HUCIIOJIb30BaHUA MAaTEMATHYCCKHUX ITaKETOB




MPUKIAIHBIX TPOTpaMM IJI daHAJIM3a JAHHBIX

3 3-ii paznen 3HATH: AJITOPUTMBI aHAJIN3a JTAHHBIX

YMETh: IOHUMATb ITPUCMIIEMBIC KJIACChL MOHCHCﬁ, ITO3BOJJIAOIINUC
OIIMChIBATh UCXOAHBIC JAaHHBIC, B TOM YHMCJIC, HAXOAAIINXCS HAa CTBIKE

HayK

BJIaJ1€Th: HaBbIKaMH HUCIIOJIB30BaHUA CTATUCTHYCCKHUX ITaKETOB
MPUKIIAAHBIX TPOTpaMM IJId aHAJIM3a JaHHBIX

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

O1eHKa «OTJIMYHO» («3aYTEHO)

— CHCTEMaTU3UpPOBaHHbIE, INIyOOKHE W TOJHbIE 3HAHUS [0 BCEM paszjenaM AMCLUUIUIMHBI, a
TaK)K€ 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 3a IIPEeNbl y4eOHOM MporpamMmabl;

—TOYHOEC HCIIOJIB30BaHUEC Hay‘{HOfI TECPMHHOJIOTUH, CUCTCMATUYCCKU I'PAMOTHOC U JIOTHYCCKHU
IIPaBUIILHOE U3JI0’KEHHE OTBETA HA BOIPOCHI,

—0e3ynpeyHoe BiaJleHue UHCTPYMEHTapHeM Y4eOHOW JUCLMILIMHBI, yMEHUE ero 3¢ (HeKTUBHO
HCIIOJIb30BATh B IIOCTAHOBKC HAYYHBIX U NPAKTUYCCKHUX 3aJ1a4,

— BBIP@KEHHAsT CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPYECKH PEIIaTh CIOXKHBIE MPOOIEMBI H
HECTaHIApPTHBIE CUTYyAaLIUY;

—II0JIHOE€ U TNyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJIHUTEIBbHON JTUTEpaTyphl, PEKOMEHJOBAaHHON
paboueil mporpaMMoii 0 AUCHUILINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHUEMNIMAX U HANPABICHUAX IUCLUUIUIMHBI U 1aBaTh
UM KPUTHUYECKYIO OLIEHKY, UCIOJIb3Ys HaYyYHBbIE TOCTIKEHUS NPYIUX TUCIUILINH;

—TBOpYECKAsl CcaMoOCTOsITeNIbHAass pabdoTa Ha MPAKTUYECKUX/CEMHHAPCKUX/Ia00paTOPHBIX
3aHATHUSAX, AKTUBHOE YYacTHE B TPYIIOBBIX OOCYKAECHUSAX, BBICOKUI YPOBEHb KYJIbTYphl UCIIOIHEHUS
3aJaHIMH;

—BBICOKMI YpPOBEHb C(QOPMHUPOBAHHOCTH 3asBJICHHBIX B padouell MporpaMMme pe3ysabTaToB
o0OyueHusl.

O11eHKa «XOpOIIo» («3aUTEHO)

— JIOCTaTOYHO TMOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS IO TUCITUILINHE;

— YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHILETIUAX U HANPABIECHUSIX JUCIUTUITHHBI
Y aBaTh UM KPUTHYECKYIO OIICHKY;

—UCIONIb30BaHUE HAyYHOW TEPMHHOJOTHH, IJUHTBHUCTUYECKH U JIOTHUYECKH MPaBUIHHOE
M3JI0’KEHUE OTBETa Ha BOIPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIE BBIBOIBI;

— BJIAICHUC MHCTPYMCHTAPUEM 110 JHUCHUINIMHE, YMCHHUEC €ro HCIIO0JIB30BATh B IOCTAHOBKE MU
pEIlIeHNH HAyYHBIX U MPo(ecCHOHANBHBIX 3a/1aY;

—YCBOCHHE OCHOBHOW M JIOMOJHUTEIBHOW IJIUTEPaTyphl, PEKOMEHJOBAHHON paboueit
IIPOrpaMMOi MO JUCHUIIIINHE;

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

—CpenHui ypoBeHb CQOPMHUPOBAHHOCTU 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 TEOPHUSIX, KOHIEHNIUSAX W HAMPABICHUSX [0
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JUCLUIIJIMHE U 1aBaTh UM OLICHKY;

— ACIIOJIb30BAHUE HAYYHOM TEPMUHOJIOTUH, CTUJINCTUYECKOE U JIOTUYECKOE U3JI0)KEHHE OTBETA
Ha BOIMPOCHI, YMEHUE JIeJaTh BHIBOJbI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTapueM Y4eOHOI NUCUUIUIMHBI, YMEHUE €r0 UCIOJIb30BaTh B PEIICHUN
TUIIOBBIX 3aJa4;

—YMEHHUE M0J] pyKOBOJCTBOM IIPEN0/IaBaTeNsl pellaTh CTaHAAPTHBIE 33a1a4H;

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

— IOCTaTOYHBI MUHUMAJIbHBII ypOBEHb C(QOPMHUPOBAHHOCTHU 3aABIEHHBIX B paboueii
porpamMMme pe3yibTaToB O0yUeHHS.

O1leHKa «HEYIOBIECTBOPUTEILHOY («HE 3aUYTEHO)

— (¢parMeHTapHbIC 3HAHUS 110 TUCIHILIHNHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOU paboThl);

—3HaHHME OTJEJIbHBIX UCTOYHUKOB, PEKOMEH/IOBAaHHBIX pabodel MporpaMmMoil o JUCIMILINHE;

— HEyMEHHE UCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HAJIM4Yue TpyObIX OMINOOK;

— 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 o 65 «yJIOBJIETBOPUTEIBHOY, «3aUTCHO»
ot 66 1o 85 «XOPOLIOY, «3aYTCHO»
oT 86 «OTJIMYHOY, «3aUTCHO»

7.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS UJIM UHbIE MaTepuaibl TEKYIIeH aTTecTaluu, HeOOX0AUMBbIE IS
OLICHKM 3HAHWI, YMEHUI M HaBBIKOB W (WJIM) OMbITa JEATEIHOCTH, XapaKTePU3YIOUIUX STarbl
(dhopMHpOBaHUS PE3yIbTATOB O0yYEHUS U 00ECICUNBAIOIINX JOCTUKEHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTEIbHON MPOTrPaMMBI

NuauBuayajibHbie 3aaHusl

3anaua (3ananue) 1: BuzyanuszupoBaTh 1ByMEpHbIE TaHHBIE.

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

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

3anaua (3aaanue) 4. YCTaHOBUTH HAIMYKME HEJTMHEHHON CBSA3M B Clydae JIBYMEPHbBIX JTAHHBIX U
JI0Ka3aTh ee aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

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

3anaya (3amanue) 6. [lepBuunast o0padoTka nanubsix B MathCAD. AHanu3 pe3ynbTaTos.

3anaya (3amanue) 7. HaliTu KOpHHM ypaBHEHHUs, KOpPHHU CHCTEMbl YpaBHEHHH, pelieHus
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. BuzyannusupoBaTs 1ByMEpHbIE JaHHBIE.

Bapuant 2. BwusyanusupoBaThb TpeXMEpHbIE JaHHBIE TMPH TOMOLIM  H300paKEHHS
COOTBETCTBYIOIUX JINHUN YPOBHS.

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

Tema 2. HaxoxxaeHne BHYTPEHHUX CBSI3€H MEX/1y IIEpEMEHHBIMHU.

Bapuanrt 1. [lonck nMHEHHOM CBSA3U B Clly4ae JBYMEPHBIX 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. Brpluncienue KopHeW HEITWHEWHOTO YpaBHEHUS U CHUCTEMBI HEJIMHEHHBIX
YpaBHEHUM.

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 3HAHWH, YMEHHUH M HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHSI U 0OECHEUMBAIOIIUX JOCTH)KEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTuyeckue BONPOCHI AJisl IPOBeEAEHUSI MPOMEKYTOUHOM aTTecTAMU 00y4arouXcs

Buzyanuzanus 1aHHbBIX

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

el AN =
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Brruncnenmue onucaTenbHbIX CTATUCTUK

[TocTpoeHue Moieneil, ONMUCHIBAIOIINUX CBA3b MEXKAY JaHHBIMHU

[Toctpoenne 01HOGAKTOPHBIX PETPECCUOHHBIX MOJIENIEH

OcHOBHBIE MATEMAaTUYECKHUE BHIYUCIICHUS CO CKAISIPHBIMU U MAaTPUYHBIMH BEJIMUMHAMHU
Haxoxnenue kopHel, penieHrue ypaBHEHUH U CUCTEM YpaBHEHUI

10. O0paboTka JTaHHBIX

©oo~NoO

7.4.2. lIpakTHYecKHre 3aaHUs VI IPOBeAeHHs IPOMEKYTOUYHOM aTTecTAllNN 00yYaIOIIUXCS

1. BusyanusupoBarb AByMEpHBIE JaHHBIE.

2. Buzyanu3upoBaTb TpeXMepHbIE TaHHbBIC.

3. OnpenenuTs Hanuuue JUHEHHOM CBSI3M B Cilydae JABYMEPHBIX JaHHBIX M J0Ka3aTb €€
aZleKBaTHOCTb. MIHTEepIpeTanys pe3yabprara.

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

5. OnpenenuTh HaaMuue JUHEHHON CBA3M B ClIydyae MHOTOMEPHBIX JaHHBIX U JIOKa3aThb €e
aZeKBaTHOCTh. MIHTEepIpeTanus pe3yprara.

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

7. HallTu KOpHU ypaBHEHHUS, KOPHHU CHUCTEMBbl YypaBHEHHUM, peEUIEHUs OOBIKHOBEHHOI'O
Qg QepeHInanbHOro ypaBHEHHs!, CUCTEMbI OOBIKHOBEHHBIX UG EepeHINATbHBIX YPABHEHUH.

8. Boruucnenus B MathCAD.

7.5. Meroauueckue MaTepuallbl, ONPEACIAIONIME IPOLEAYPbl OLICHUBAHUS 3HAHUHM, YMEHUM, HABBIKOB
U (UIM) OMBITA AEATENBHOCTH, XapaKTepU3YIOIIMX 3Tanbl (OPMHUPOBAHUS PE3YJILTATOB OOyUYEHHS U
o0ecreynBaroIUX JOCTHKEHUE IUTAHUPYEMbIX Pe3yIbTaTOB OCBOECHUS 00pa30BaTeIbHON IPOrpaMMBI

Ne KonTposmpyembie

HaumeHoBaHHE OLIEHOYHOI O cpeacrea
n/n pPa3aciibl TMCHUIIJITHHBI

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

WuauBuyanbHOE 3aJaHue, KOHTPOJIbHAs paboTa, TEOpETHYECKHe
2 2 BOIPOCHI U IPAKTUUECKUE 3aJJaHUsl ISl IPOBEACHUS
IPOMEKYTOYHOU aTTecTalluu

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

8. IlepeyeHb OCHOBHOW ¥ [ONOJHUTEJBHON JHUTEPATYPbl, HEOOXOAMMON /JIi OCBOCHHA
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(OOpMAITMOHHBIC

. i http://www.iprbookshop.ru/55157.html
TEXHOJIOTHH [ DNEKTPOHHBIN pecypc]: yuebHoe
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noco6ue / 10. . Kyaunos, C. A. CycnoBa. —

rocy1apCTBEHHbIN TeXHUYeCKUil yHuBepcurer, ObC
ACB, 2013. — 84 c.

DJIEKTPOH. TEKCTOBBIC NaHHbIe. — JIuneuk: Jluneuxuii

CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexTponHbIi pecypc]: yuebHoe mocodue / A. I1.

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

YHUBEPCUTET TeIEKOMMYHHUKAIMI U HH()OPMATUKH,
2016. — 101 c.

Anexkcees, A. P. Bantotun, U. A. KoposnbkoBa [u 1p.] ;

nanHble. — Camapa: [ToBoyKCKui Tocy1apCTBEHHBII

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

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

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

JlonoJIHUTeIbHAS JTUTEpPaTypa

Ky3nenosa, JI. B. Jlekuuu 1o coBpeMeHHbIM BeO-
TexHoJorusm [Dnekrponnslit pecypc] / JI. B.

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

HNutepuer-YHuBepcutet MubopManmoHHbIX
Texnonoruit (MHTYUT), 2016. — 187 c.

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

9. IlepeuyeHb pecypcoB
HEeO0XO0AUMBIX /1JIs1 OCBOEHMS U CIUNIIHHBI

HH(OPMANMOHHO-TEJIEKOMMYHHKALMOHH O

CeTHu

«HHTEpHETY,

HaumenoBanue pecypca cetn «AHTepHeT

DJIeKTPOHHBIN apec pecypca

ObC u3garennpcTBa «JIaHb)»

https://e.lanbook.com/

OBbC m3narenscrBa «IPRsmarty

https://www.iprbookshop.ru/

OopasoBarenpHas matgopma «tOpaiiT»

https://urait.ru/

Hayunas snexktponnas 6ubmmoreka eLIBRARY.RU

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

Caiit cipaBo4YHOM IpaBoBOI cucTeMbl «KOHCYIbTaHT
[Tmroc»

https://www.consultant.ru

Enunblil 31eKTpOHHBIM pecypc y4eOHO-METOAMYECKOi
muteparypsl CIIOGIACY

www.spbgasu.ru

®denepanpHbIil 00pa3oBaTeNbHbIA NopTan "EnnHoe okKHO
JI0CTyMa K 00pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Cucrema  guctanmmonHoro o6ydenuss CIIGIACY

Moodle

https://moodle.spbgasu.ru/

Ilepeuens npodgeccnoHaNbHbIX 023 JAHHBIX, HE00X

OAMMBIX QJIF OCBOCHMUSA JUCHUIIJIMHBI

OdunmanbHbIi cauT Bricnreit aTTECTAllUOHHOU
komuccun (BAK) mpu MunucrepctBe 0o0pa3oBaHus U
Hayku Pocculickoii denepanuu.

vak.ed.gov.ru

PedepatuBnas u  copaBouyHas ~— 6asa

peIeH3upyeMOii TUTepaTypbl SCOPUS

JTAHHBIX

https://www.scopus.com

[Tomutematnueckass pedeparuBHO-OMOIHOrpaduecKas
u  HaykoMeTpuueckas (Oubnmomerpuueckas) 0Oaza
manaeiXx Web of Science

https://apps.webofknowledge.com

denepanpHas cayx0a M0 HHTEIUICKTYaTbHOM
COOCTBEHHOCTH.

https://rupto.ru/ru

https://zbmath.org/

PedeparnBnas 6aza MaHHBIX MO YKMCTOM W TIPUKIATHOU
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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
https://zbmath.org/

marematuke zbMATH

Caiitr xomnanuu PTC, BeITycKarolmei mMaTreMaTHYeCKUN

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

10. MeToanuyecKue YKa3aHus AJjs oﬁyqammnxca 0 OCBOCHHIO JTUCHMUIIIIMHBI

BaxHeWmuM 3TanoM  W3yYeHHUs JAMCUUIUIMHBI  SABISETCS  CaMOCTOSTENbHas  paboTa
o0yyJaroImuxcs ¢ UCHOJIb30BAHUEM BCEX CPEIACTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUM.

B 00BbeM camocToATEIbHOM paboThI 110 JUCHUIUIMHE BKIFOYACTCS CIEAYIOLIEe:

- M3y4YEHUE TEOPETUYECKHUX BOIIPOCOB 10 BCEM TEMAaM IUCLUILINHBL;

- IIOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- IIOATOTOBKA K 3a4ETYy.

[Ipuctynas K M3y4EHUIO TUCLMIUIMHBI, HEOOXOAMMO B IIEPBYIO OYepelb O3HAKOMHTHCS C
conepxkanueM PIIJI, a Takke METOAUYECKMMH YKAa3aHHUSAMHM I10 OPraHHU3alMU CAMOCTOSTEIbHOMN
paboTHI.

B paMkax caMocTOsTETbHON pabOTHI IO U3YYSHHUIO TUCIUILIMHBI 00YyJaoIMMCst HEOOX0IUMO:

- IIPY CaMOCTOSTEIbHOM H3YYEHUU TEOPETHUECKON TEMBI CIAENATh KOHCIEKT, UCIONIb3Ys
pekomenioBanHbie B PIIJ] ncrounukuy;

- OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHI 110 TEME, UCTIOb3Ys Marepuaisl OC;

- IIOATOTOBUTHCS K POMEKYTOYHON aTTECTALIUN.

HrTorom nsyueHus: QUCLMILIMHBI ABJIAECTCS 3a4eT. 3a4eT NMPOBOAUTCS MO pacnucanuo. Popma
MIPOBE/ICHUS 3aHATUS MOXET OBITh YCTHas, MUChbMEHHAs M B AJIEKTpOHHOM Buje. OOyuarommuecs, He
IIPOLIEIINE ATTECTALUIO, IOJKHBI IMKBUIMPOBATH 3aJ0JUKEHHOCTh B YCTAHOBJIEHHOM IOPSIZIKE.

11. TIlepeyenr HMHGOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3YeMbIX MNPH OCYLIECTBJCHUH
00pa30BaTe/IbHOIO NMpouecca Mo JUCHHUIIMHE, BKIKYAs NepedyeHb NPOrpaMMHOro odecrnev4eHust
U HH(QOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. [IpoBeneHNEe MPAKTUYECKUX 3aHATHM C HCIOJIB30BAHMEM MPE3EHTAIMOHHOTO Marepuaia
(mpuMeHeHue MYTbTUMEIUHHBIX TEXHOIOTUH);

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

3. Pabora ¢ pecypcamu uHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «HTepHeT» (mpu
HEOOXOUMOCTH):

- OJIEKTPOHHBIMH OUOJIMOTEUYHBIMU CUCTEMAMU;

-COBPEMEHHBIMU TPOGECCHOHATBHBIMUA 0a3aMi JAHHBIX (B TOM YHUCIE MEXIYHAPOJHBIMU
pedepaTuBHBIMU 0a3aMu TaHHBIX HAYYHBIX U3/IaHUN );

- UH(OPMAIIMOHHO-TIPABOBBIMU CHCTEMAaMU;

- WHBIMH WH(OPMAIMOHHO-CIIPABOYHBIMH CHCTEMaMU W pecypcamu  HHGOPMAIMOHHO-
TEJIEKOMMYHHUKAITMOHHOMN ceT « HTepHeT;

4. Pabora ¢ pecypcamu JIOKQJIBHOM CETH OpraHu3aIu (Mpyu HeOOXOAMMOCTH):

-MH(POPMAIIMOHHO-TIPAaBOBBIMU cucTeMamu KoHcynbTaHT u ['apaHT;

- ”H(OpMaLIMOHHO-TIpaBOBON 06a30i JaHHBIX «KoaeKcy;

5. CrangapTHOE MPOTrpaMMHOE O0eCTIeUeHUE TIEPCOHATEHOTO KOMIThIOTEPA.

6. [TpukaiHBIe TPOTPAMMEI JIJIST BU3YAJIM3AIMH JTAHHBIX.

12. Onucanue MaTepUAIbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMON /Jsi  OCyHIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpolecca no JTUCHHUIINHE
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VYuyeOHast ayauTopus Ui TPOBENEHHUS 3aHATUH
JIEKIMOHHOIO THUIIA, 3aHATUNA CEMUHApCKOrO THIIA,

KypCOBOTO IIPOEKTHPOBAHUS (BBIMOJTHEHUS
KYPCOBBIX padoT), IPYIIOBBIX U UHIUBUIYATbHBIX
KOHCYJIbTalHM, TEKYILEro KOHTPOJIS u

HpOMeX(YTOqHOﬁ aTTrecrainumn

KoMIuiekT MynbTUMeTUHOTO 000PYIOBaAHHUS
(TIepcoHaATbHBINA KOMITBIOTED C IOCTYIIOM K
cetn «MHTEpHET» 1 00ECIIeYeHHEM JOCTYIa K
AIIEKTPOHHON MH(DOPMAIMOHHO-
00pa3oBaTeNbHON Cpeie OpraHu3alui,
MYJIbTHMEIMHHBIA TPOEKTOP, IKPaH,
ayaHocHcTeMa); J0CKa MapKepHas oemnast
smaseBas. KomruiekT yueOHoM MeOemnn.

VYuebHast ay1uTopus (KOMITBIOTEPHBINA KI1acc) At
IIPOBE/ICHUS PAKTUUECKUX 3aHATHH, KypCOBOTrO
IIPOEKTUPOBAHUS (BBIIOIHEHHS KypCOBBIX padoT),
IPYNIIOBBIX U UHAUBUAYAJIBHBIX KOHCYJIbTALIUH,
TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu

Paboune mecta ¢ IIK (cTonm KOMIBIOTEpHBIH,
CHUCTEMHBIH OJIOK, MOHHUTOpP, KJIaBHUATYpa,
MBIIIE) C JOCTYNOM K cetu «HTepHeT» u
obecrieueHUEeM JOCTyNMa K  AJICKTPOHHOU
nH(OPMAIIMOHHO-00Pa30BaATEILHOM cpene
OopraHu3aIu u 3JICKTPOHHBIM
OUOJMOTEYHBIM CHCTECMAaM.

ITomemenus CaMOCTOSITEILHOI

o0ydJaronmxcs

TUTS paboThl

Pa6oune mecra ¢ I1K (cTOI KOMITBIOTEPHBII,
CUCTEMHBIN OJIOK, MOHUTOP, KJIIABHATYPA,
MBIIIb) C IOCTYIIOM K ceTu «HTepHeT» 1
obecreueHreM JOCTYIa K 3JEKTPOHHOM
nH(OPMaMOHHO-00pa30BaTEILHOM cpejie
OpTaHMU3aIH U JICKTPOHHBIM
OMOJMOTEUYHBIM CHCTEMAM.

Jns uaBanmuaoB u aun ¢ OB3 o0ecnieunBaroTCsl CHeLMaNbHbIE YCIOBUS JUIsI HOJIY4YEHUs
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATHBHO-TIPABOBHIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKazaHus /sl 00y4aromerocs o 0CBOEHUI0 JHCIHIJIHHbI

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

- paboueill mporpamMmoil AMCUMIUIMHBL: C LEISIMU M 3aJa4aMH AMCLUMILIUHBI, €€ CBS3SIMH C
JPYTMMHU JTUCLUUIUIMHAMUA 00pa30BaTEIbHON MPOrpamMMbl, IEPEUHEM 3HAHUM M YyMEHUH, KOTOPHIMU B
MpOLIeCCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJarouuiics,

- IOPSJIKOM IIPOBEJEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTECTallUY;

- 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, uist yCHEIHOro OBJIAJICHUS IUCHUIUIMHON HEOOXOAMMO BBINOIHSTH CIEAYIOIIHNE
TpeOOBaHUS:

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

MaTepuai B3auMOCBsI3aH MEX]y COOO0M;

- BCE pAacCMaTpUBacMble Ha JIEKIUAX W IPAKTUUECKUX 3aHATUSAX TEMbl M BOIPOCHI
00s13aTensHO PUKCUPOBATH (MO0 HA OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSX HH(OPMALIUN);

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

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpHU NOArOTOBKE K HHMM. HeoOXoquMO MOMHHMTH, YTO KOHEUHBIH pe3yiabTaT OBJaJEHUs
coJiep’KaHuEeM JHUCLUIIIIMHBI HE00XO0MM, B IIEPBYIO OYepeb, CaMOMY 00ydaroIeMycs;

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

CyliecTBeHHBIM MOMEHTOM ISl CTYAEHTA SIBJISIETCSI BO3MOXKHOCTb OOCYX/IEHUS M BHECCHMS
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 THIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aJjaHui 1o aucuuiuinie «CoBpeMEeHHbIE HHPOPMAIOHHbIE
TEXHOJIOTUM MCCIEIOBAHUS JaHHBIX» — THPUOOpETEeHHE MPAKTUYECKUX HABBIKOB B OCHOBHBIX
MHCTPYMEHTAJIBHBIX CpEeACTBAaX aHaiu3a JaHHbIX: HH(opMannoHHO-oucKoBeI (Query Tools),
onepaTtuBHO-aHanuTH4yeckuit (On-Line Analytical Processing) u mnTemnextyansHbiii (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHui  TpedyeT OT 0Oydaromerocs mpeaBapUTEIbHOTO
M3y4eHHsl y4eOHOW M Hay4yHOH JUTepaTypbl U MPOUYUX MH(POPMAIMOHHBIX UCTOYHHUKOB, 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 3ajjady WM He MOJArOTOBUBLIMMCS K JaHHOMY 3aHSTHIO, PEKOMEHIYyeTCsl 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, HanpaBleHHas Ha (OPMUPOBAHME YKa3aHHBIX KOMIICTCHLUH, BBIIOJHIEMas BO



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

Leab camocTosiTeIbHOI PadoThl 1o nuciuiuinHe «CraTucTHyeckas oO0paboTKa NaHHBIX U
MaTeMaTHYeCKOe TUIAHUPOBAHUE YKCIIEPUMEHTA) — 3aKPETUTh TEOPETHUCCKHUE 3HAHUS U TPAKTHICCKIEC
HABBIKU B 00JIACTH MaTeMaTHYECKOr0 MOAEINPOBAHUS, YUCIEHHBIX METOJIOB U KOMIIEKCOB ITPOrpaMM
B 00JIACTH SKOJIOTUYECKHX MPOLIECCOB U 33/1a4 CTPOUTEIHCTBA.

CamocrosaTenbHass paboTa SBISETCS HEOTHEMJIEMONM U BakKHEWIIEH 4YacThio 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 M3yUYeHHE OCHOBHOHM y4eOHOU nHTepaTypshl MO AWCIHUILIUHE, 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 TIPOBEPSIOTCS IMPENOoJaBaTeieM Ha MPAKTHYECKUX 3aHATHSIX 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.

CamocrositenbHass  pabota TpeOyeTr OT 00ydaromerocs MpeaBapUTEIBLHOTO H3yUCHUS
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 oOyuyawmerocsi mo aucuumiuHe «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

JAHHBIX B 3JIEKTPOHHbBIE rpaduyecKoro NpeacTaBIeHUs TaHHBIX
AIIEKTPOHHBIE TAOIUIIBI

TaOJIUIIEI B DJICKTPOHHBIC TAOJIMIIBI

2. Buzyanuzanus O3HaKOMJICHHE C Pa3TUYHBIMH THIAMU
Busyanuzanus gaHHBIX B

JAHHBIX B JIBYMEPHOM rpau4ecKoro MpeACTaBICHUS JaHHBIX
JIBYMEPHOM cllydae

ciyJae B IAaKeTe

3. Buzyanuzanus O3HakoOMJIEHHE C pa3IMYHBIMH TUIIAMU
Busyanusaunuss [OaHHBIX B

JAHHBIX B TPEXMEPHOM rpau4ecKoro MpeACTaBICHUS JaHHBIX
TPEXMEPHOM CITyuyae

ciyvae B IAaKeTe

4. Brruucnenune Beruucnenue O3HakoMJIEHHE c GyHKIUAMU

ONUCATENIbHBIX CTATUCTHK
B DJICKTPOHHBIC TAOIHIIBI

ONUCATENbHBIX CTATUCTHK B
AJIEKTPOHHBIE TAOJIMIIBI

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 nu
MaTpUYHBIMU BCIMYHHAMU

. | AHamM3 MHOTOMEpHBIX JaHHBIX C
6. IToctpoenue IToctpoenue MOJIENEH,
. 1enbl0  OOHApy)XeHHUS  BHYTPEHHUX
MoOJIeJIel, OMMCHIBAIOIIUX | OMHCHIBAIOIIUX CBSI3b o
CBSI3el B  DIIEKTPOHHBIE TAOJUIIBI.
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

. pelieHne  ypaBHEHMM U | ypaBHEHHH M CHCTEM ypaBHEHUU
YpaBHEHUI U CUCTEM .

N CHCTEM ypaBHEHHI cpenctBamu MathCAD
ypaBHEHUN
10. OcHoBHbIE
MaTeMaTU4ecKue OcCHOBHbBIE MaTeMaTUYECKUE
BBIUHCIICHUS CO BBIUMCIICHHUS co | O3nakomiieHue c byHKIUIMU
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  (HE3A6UCUMO OM NPUYUH), He 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 CAMOCTOSITEIbHOM PadoThI:

[Ton camocTosTeNbHOW paboTON OOydYarOMMXCS TOHUMAeTCs IUIaHWpyemas paboTa
oOyuaroluxcsi, HampaBlIeHHas Ha (QOPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIMI, BBIMIOIHSAEMAas BO
BHEAYJUTOPHOE BpEeMs IO 3aJlaHUI0 M MPU METOJUYECKOM PYKOBOJCTBE IpernojaBaTelis, 0e3 ero
HEMOCPEACTBEHHOT'O y4acTHSI.

Heasb camocTosATebHOI padoThl 1o aucuuiumHe «CraTHcTHYeckas o0paboTKa MaHHBIX U
MaTeMaTH4eCKOe TIaHUPOBAHUE YKCIIEPUMEHTa» — 3aKPENUTh TEOPETHUECKHUE 3HAHUSI U TTPAKTHYECKHE
HaBBIKM B O0JACTH M3yYEHUsS] METOJOB TOCTPOCHHS MATEMaTHYECKHUX MOJIENIEH paccMaTpuBaeMbIX
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. Ilowck OTBETOB Ha BOIPOCHI Ui CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CiTy4asix TpEArnojaraeT He TOJbKO M3Y4eHHE OCHOBHOW YYEOHOW JIMTEpaTyphbl MO JAUCIHUIUIMHE, HO U
MIPUBJICYCHUE JOMOTHUTEILHOW JIUTEPATYPhl MO CMEXKHBIM JTUCIUIIMHAM, a TaKKe HMCIOJIb30BaHUE
pecypcoB cetu HMutepHer. OTBeThl Ha BOMPOCHI JUISI CAMOCTOSITEIBHOM pabOTHl TOTOBSTCS
00yUaIoIMMHUCS. CAMOCTOSITETFHO W TPOBEPSIIOTCS MPENojiaBaTeleM Ha MPAKTHUECKUX 3aHATHSIX B
X0/JIe YCTHOTO OIPOCa, a TAaKXKe MPU MPOBEICHIUH KOHTPOJIBHBIX padOT, TEKYIIET0 TECTUPOBAHMUSI.

CaMocTtosiTenbHass padoTa MpeArojaraeT pelieHne WHIUBUIAYATbHBIX 3a7a4, KOHTPOJIBHBIX
paboT; mouck HHGOPMAIIHH TT0 TEME; TTOATOTOBKY K MTPOMEKYTOUYHON aTTECTAIUH.

@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 HWH(DOPMAIMOHHBIX HWCTOYHUKOB, B TOM YHCIIE TEPUOJUYECKUX HW3JIAaHUN U
HNuTepHeT-pecypcos.
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