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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 unrtemnektyanbhbiii (Data
Mining Tools) — u u3ydeHHe METOMOB MOCTPOCHHS MAaTEMAaTHUYECKHX MOJEICH paccMaTpHBaeMbIX
MIPOIIECCOB Ha OCHOBE MMEIONIMXCS JaHHBIX. K omepaTuBHO-aHAIMTUYCCKOMY U HHTEIUICKTYaTbHOMY
aHaJIM3y JaHHBIX OTHOCSATCS MPEIBAPUTEIbHBIA aHATM3 HMPUPO/IBI JAHHBIX, METO/bI BH3YaTU3aI[MH 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 IMPOTHO3a B Cilyyae IAHHBIX, MPEICTABICHHBIX BPEMEHHBIMU psiiaMH, (HOPMHUPOBAHUE
HaBBIKOB B pa3pa0OTKe U peau3allii MaTeMaTHUYSCKUX MOJICIICH HCCIIelyeMOro mpolecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

I[lnannpyemble pe3ybTaThl 00yUeHUsI O JUCHUIIMHE
(Mmony.110)

HaumMeHoBaHHNe OLIEHOYHOI'O
cpeacrBa

3HaeT
— pa3nuyHble  METOJAbl  ABYX- WU TPEXMEpPHOM
BU3yaJu3ally JaHHbIX;
— KaKhe MaTeMaTH4YecKhe MOJACIM ®  METOJBI
HMCIOJIb30BaTh JJI ONMCAHMS JaHHBIX,
— QJITOPUTMBI aHaJIU3a JaHHBIX

WnauBuayanbHoe 3a/1aHKe,
KOHTpOJIbHAs paboTa, TEOPETUUECKUE
BOIPOCHI U PAKTUYECKUE 3aaHUs IS
MIPOBEACHUS ITPOMEKYTOUHON
aTTecTaluu

—  BBIIEJATH XapaKTepHbIE 0COOCHHOCTH,
coJiep Kalmecs B JaHHBIX;

— HHTEpPIPETUPOBATH PE3YJIbTAThI, TOJIYYEHHBIE IIPU
aHalIn3e JaHHBIX;

— IIOHUMATh [IPUEMJIEMBIE KJIACCHI MOJEIIEH,
ITO3BOJISIOIINE ONMCHIBATh UCXO/IHBIE TAHHBIE, B TOM
YUCJIEC, HAXOASAIIMXCS HA CThIKE HAYK

WNunuBuayansHOE 3a1aHKeE,
KOHTpOJIbHAs paboTa, TEOpETUUECKHUE
BOITPOCHI X IPAKTHYCCKUEC 3aJaHUA OJIsd
IIPOBEICHUS IIPOMEKYTOYHOU
aTTecTaluuu

BJIAJIEET
— CIIOCOOHOCTBIO OPHUEHTHPOBATHCS B TPHKIATHBIX
nakerax oOpabOTKH TaHHBIX;

— HaBBIKAMHU HCITOJIE30BAHUS MaTeEMaTHUYECKUX
MaKeTOB TNPHKJIAJAHBIX TPOrpaMM IS  aHalnu3a
JTAHHBIX

— HaBBbIKaMH HUCIIOJIB30BAHHA CTATUCTUYCCKUX ITAKCTOB
MPUKIIAIHBIX TPOTpaMM IJI daHAJIM3a JAHHBIX

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

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

3.1. HMucuumuimHa «Crartuctuueckas oOpaboTKa JaHHBIX M MaTreMaThdecKoe IJIaHWPOBaHHUE
SKCIEPUMEHTa» OTHOCHUTCS K 00pa3oBareIbHOMY KOMIIOHEHTY Y4YeOHOro TIUIaHa MPOrpaMMBI

acTMpaHTypsl, GaKyIbTaTUBHbIC JUCIUIUINHBL.

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 61AOCHUSIM 06y’lCZIOWMXC}Z.'
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 KOPPEIIIIUOHHOTO U pErPECCHOHHOI0 aHajIlnu3a,
- JTaIlbl COCTABJICHUS MaTeMaTHYSCKOM MOICIH.

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

JIUTEPaTyPHBIX HCTOYHUKOB;
- MIPUMEHSTh OCHOBHBIEC TEOPETHUECKUE TMTOHATHS, YCBOCHHBIE B TIPOIIECCe OOYUICHUS;
- BU3yaJIN3UPOBATh IBYX- U TPEXMEPHBIC JaHHBIE HA KOMIIBIOTEPE;
- BBIYHCIIATH OCHOBHBIE ONMCATEIIbHBIC CTATUCTUKY,
- HaXOJUTh KOPPEJIALMOHHBIE CBA3U U PETPECCUOHHBIE COOTHOLIEHUS.

BJIaACTh:

- HaBbIKaMH pa6OTbI C nHTepaTypoﬁ;

- CTaHAAPTHBIMU MCETOAAMH MW MOACIIKIMH adHaJIM3a JaHHbIX W HX I[MIPHUMCHCHHCM K
PEHICHUIO ITPUKIIAJHBIX 3a1a4;

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

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

- HaBBIKaMH pa6OTLI C MaKe€TaMH NPUKIAJHBIX IIPOrpaMM IJId BU3YyaIU3allUu JAHHBIX,

- TEXHUKOHN BBIYMCIICHHUS CTATUCTHYSCKUX XapPaKTCPUCTHUK JAHHBIX Ha KOMIIBIOTEPEC,

- HaBBIKaMH pa6OTbI C IMaK€TaMU MMPUKIIAAHBIX ITPOrpaMM U1 pErp€CCUOHHOTO 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(EpeHIMAX, CHMIIO3UyMaX, YTECHHE
CHELMaIbHOM JINTEpaTyphl U JIp.

4. O0beM AMCUMILIMHBI B 3a4€THBIX eIMHHUIAX C YKa3aHHeM KOJIU4YeCcTBa aKajeMH4YeCKHX MU
ACTPOHOMHMYECKHX 4YacOB, BbIJCJCHHBIX Ha KOHTAaKTHYK padory o0y4dalummxcsa ¢
npenojasaresieM (110 BUIaM YUeOHbIX 3aHATHII) H HA CAMOCTOATEIbHYI0 padoTy 00y4aroiuxcs

Yacos
Buj y4yeOHoili neATeIbHOCTH 1o ceMecTpaM
Bcero 4
KonTakTHas padora 30 30
6 m. 4. 1eKyuu
npaxmuyeckue 3anamus (113) 30 30
CamocrositesbHas padora (CP) 42 42




TpyaoeMKOCTb MO AUCIUILIMHE 1acoB: 72 72
3au. eo: 2 2

[TpomesxyToUHas aTTECTALUHU 110 YacoB:

JMCIUTLITHHE 3a4. eI

HUTOIO: 4acoB: 72 72

OO0mas Tpy10eMKOCTh 3a4. eI 2 2

5. Conep:kanue IMCHUILUIMHBI, CTPYKTYPMPOBAaHHOEe MO TemMaM (pa3aejaM) ¢ YyKa3aHHeM
OTBEJEHHOr0 HA HHUX KOJHYECTBA AKAJAeMHYECKHX HJIH ACTPOHOMHMYECKHX YaCOB U BHI0B
Y4eOHbIX 3aHATHI

5.1. TemaTuueckuii miIaH JUCIHUAILINHEI

KonTakTHasn
=%
5 pabora (1o
Ne Pa3gen nucuunInHbI “E’ yueOHbIM CP |Bcero
3 3aHSATHSIM)
Jeku.| 113 | JI3
1-ii pazgen «CoBpeMeHHbIe
1. | rpadpuyeckne MeTOAbI BU3yaJTU3ALUI 9 12 21
JAHHBIX
1.1 | Busyanusanus JaHHBIX 3 4 7
19 Busyanuzanus JaHHBIX B JBYMEPHOM 3 4 7
ciydae
13 Busyanu3zanus TaHHBIX B TPEXMEPHOM 3 4 7
ciydae
2 2-i pa3nea «Co:apeMeHHLlﬁ 12 17 29
KOMNBbIOTEPHbIH AHAIN3 TAHHBIX»
2.1 | Beruncienue onucaTenbHbIX CTATHCTHK 3 4 7
2.2 | Beraucienne onmcarenbHbIX CTATHCTHK 3 4 7
23 [TocTpoenne Mojeneid, OMUCHIBAIOIIIX 4 3 4 7
CBSI3b MY JTAHHBIMU
24 [Toctpoenue OE[HO(baKTopHLIX 3 5 8
PETPECCHOHHBIX MOJICICH
3 3-ii pazaes «O0padoTka TaHHBIX U 9 13 22
" | Bpruncaenuss B MathCAD»
OCHOBHEBIE MaTeMaTH4YeCKue
3.1 | BBIUMCIEHUS CO  CKAIAPHBIMH | 3 4 7
MaTPUYHBIMHA BEJTUIHHAMUA
3.2 Haxoxc;[eHVI/Ie KOpHeH, peLIeHne 3 4 7
YpaBHCHHI U CUCTEM YPaBHCHHIA
3.3 | O6paboTKa NaHHBIX 3 5 8
®opMa NPOMEXKYTOUYHOM AaTTeCTAMH —
3a4er i ) i i i
HToro yacos: - - 30 - 42 72

5.2. ConepxaHue pa3aenoB AUCHUATUIAHBI

1-ii pa3nen: «CoBpemeHnHble rpaduyeckne MeToAbl BU3YATU3ALUN JAHHBIX»
1.1. Buszyanuzanusi 1aHHBIX
I/I3y‘{aIOTC$I pa3quHI>Ie CHOCOGLI BI/I3yaHI/I3aI_[I/II/I JAHHBIX.




1.2. Buszyanuzanus JaHHBIX B ABYMEPHOM Clydae

Hayunas rpaduka. [IpenBapurenbHas moarotoBka naHHbIX. PopmaTtupoBaHue rpadguyueckoro
oObekTa. CrnaxuBanue rpaduka. Mcnonb3oBanue mapkepoB. BeraBka metok. Heckonbko rpadukoB
Ha 00X KOOpPAMHATHBIX ocsix. Co3laHue W pelakThpoBaHHUE JiereHabl. Heckonbko rpaduueckux
o0BbeKkToB Ha Jucte. Co3ganue Haanuceil u nosicuenuii. BectaBka rpaduyueckux 0OBbEKTOB B TEKCTOBBIN
penakTop. ABTOMaTH3alMs BU3yaJIU3allui UACHTUYHBIX JAHHBIX.

1.3. Busyanuzanus 1aHHBIX B TPEXMEPHOM CIIy4ae

Hayunas rpaduxa. [IpeaBapuTenpHas MoAroToBKa JaHHBIX. BeIOOp MeToMa MpeaBapuTeIbHOM
nBymepHou — uHTepnossiuuu.  Iloctpoenne  nmHMit  ypoBHs.  [locTpoeHne  MOBEPXHOCTH.
dopmarupoBanue rpadpudeckoro oodbekTa. CrimaxmBanue. Heckoibko rpadguuecknx OOBEKTOB Ha
nucre. Co3anve HaaMUCEeH U MoscHeHu. M cronp30Banne 1IBETOBOM raMmbl. M3MeHeHne 1TudpOBBIX
METOK Ha YpOBHsAX. BcraBka rpaduyeckux OOBEKTOB B TEKCTOBBIA PEAAKTOP. ABTOMATH3AIIH
BU3yaJIN3allM1 UACHTUYHbBIX TAHHBIX.

2-ii pa3zaen: «CoBpeMeHHbI KOMIIBIOTEPHBIH aHATU3 JTAHHBIX»

2.1. BrluucieHnue onucaTenbHbIX CTATUCTHK

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

2.2. BrluuciieHue onucaTenbHbIX CTATUCTHK

Pacuer snemeHTapHBIX (ONMCATENbHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (YHKIUU.
AHanmu3  CrpyNIIMPOBAaHHBIX  JaHHBIX. ['eHepupoBaHWE 3HAYEHUN  CIIy4YallHOM  BEJIMYUHBI.
MoznenrpoBaHue cirydalilHOW BEJTMYMHBI, UMEIOLEN pPa3InYHbIE PAaCIpeleICHUS.

2.3. IlocTpoenue mMojenei, ONUChIBAIOIIMX CBSA3b MEXKAY JAHHBIMU

Boruncnenne koBapuanuii M Koppensaumid. IlocTpoeHnme perpeccHOHHOrO  ypaBHEHHS.
JluneiiHas perpeccusi, BCTpoeHHble (QyHKUIMH. CTaTHUCTUYECKUE KPUTEPUU KauyecTBa IOJYYEHHOTO
perpeccuoHHoro cootHomeHus. Koadounuent nerepmuHanuu, F-ctatuctuka. JloBepurenbHble
UHTEpBaJIbl A1 KO3(PUIMEHTOB ypaBHEeHUs perpeccuu. Bon ¢opmyn. Perpeccuss Ha ocHoBe
HEJIMHEUHBIX YPaBHEHUMN.

2.4. Iloctpoenue ogHO(PAKTOPHBIX PErPECCHOHHBIX MOENel

[IpenBapuTenbHas MOATOTOBKA IaHHBIX. BBOA M UMNOPT AaHHBIX. 3allycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmopsounBaHue U (GuiabTpalus pe3yabTaToB. Tabiniia napaMeTpoB ypaBHEHHS
perpeccun. MHTepiperaiys pe3yabTaToB. AHaiIu3 ocTatkoB. opMaTiupoBaHue rpadguka. Y cTpaHeHHe
«HEyJauHbIX» 3HadeHui. lcmnonb3zoBaHue (uIbTPOB, BblunciaeHue Dypbe CHEKTpa, CriIakKMBaHUE
crmaitHom. ['enepauus Tabmuu. CoxpaHeHHE pPe3ylbTaTOB aHalW3a. OKCIOPT pe3yJlbTaToB 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.
Hcnonb3oBanue BcTpoeHHbIX (yHkimid. IlocTtpoenue ¢yHkumii monb3oBaTeneM, ONEpaluud ¢
¢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((HEpPEHIUAIBHBIX ypaBHEHHUH U
cucteM OOBIKHOBEHHBIX MH(QepeHIaIbHbIX ypaBHeHUH, oneparopel Given — Odesolve, pemenue
cucreM au(pdepeHInaNbHbIX YPAaBHEHUH pa3IMYHOrO MOpsAAKa, HadajdbHAas W KpaeBas 3ajJauu,
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WCIIOIB30BaHUE OMIIUMI, BEIBO PE3YJIbTATOB, TpadK pemeHus], TOYHOCTh permenus. 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. [lpakTuyeckue 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 ogHOPAKTOPHBIX PETPECCHOHHBIX MOJIEIIeH 3
3-if pa3aen Oo0paboTka nanHbIX U BbIuucaeHuss B MathCAD 9
8 31 OCHOBHBIE MATEMATUYCCKUE BBIYUCIICHHS CO CKAISIPHBIMH U 3
MaTPUYHBIMHU BETUYMHAMU
9 3.2 HaxoxneHue kopHell, pelieHue ypaBHEHUI U CUCTEM YpaBHEHUM 3
10 33 OCHOBHBIE MATEMAaTUYECKUE BBIYUCIICHHS CO CKAISIPHBIMH 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 METO/Ibl BU3yaJIU3allui JaHHBIX 12
1 11 O3HaKOMJIEHHE C PA3IMYHBIMU THIIAMH IPapHUUECKOro 4
IIPE/ICTaBICHMSI JAHHBIX
2 12 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
IIPE/ICTaBICHMSI JAHHBIX
3 13 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIECKOro 4
MIpe/ICTaBICHHS] JAaHHBIX
2-1i pazen CoBpeMEHHbBI KOMITBIOTEPHBIN aHAN3 JaHHBIX 17
4 21 O3HakomJIeHHE ¢ PYHKIIUSAMH CTaTUCTUYECKOH 00paboTKH 4
JaHHBIX
5 29 O3nakomiieHHE ¢ PYHKIIUSAMH CTaTUCTUYECKON 00paboTKH 4
JaHHBIX




AHau3 MHOTOMEPHBIX JaHHBIX C IENBI0 OOHAPYKEHHS

6 2.3 BHYTPEHHUX CBsi3ei. OleHKa KauecTBa 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 BEIUMCIICHHIA
Haxoxxnenue kopHel, pelieHue ypaBHEHU U CUCTEM YpaBHEHUM
9 3.2 4
cpenctBamu MathCAD
10 3.3 Osunakomienue ¢ GpyHkiusamu oopadborku B MathCAD 5
HUTOI'O yacoB B cemecTpe: 42

6. IlepeyeHb Y4YeOHO-MeTOAMYECKOr0 oOOecrmevyeHUs] JUIS  CAMOCTOSITENIbLHOW  PadoThI
o0yyaromuxcs 1Mo JUCHUIIHHE

1. PaGouast mporpaMma 1o JUCITUTIINHE

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

3. IlepedeHn BOIIPOCOB MPOMEKYTOUHOM aTTECTAIIHH.

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

7. @OH OLEHOYHBIX CPEACTB 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) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOLINX 3Tanbl (JOPMUPOBAHUS
pe3ynbTaToB OOyueHHss M OOECHEeUMBAIOIIMX JOCTH)KEHUE IUIaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON POTrPaMMBI;

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

7.1. TlepeueHb KOHTPOIHPYEMBIX pa3/I€JIOB TUCIMUIUIUHBI C YKa3aHUEM PE3YIbTaTOB O0YUECHHS

No Kourposmpyemsie
u/n pasaesibl PesynbTaThl 00yyeHHs
AUCHHILIMHBI
1 1-i1 pazgen 3HATB: Pa3JIUYHbIC METOABI JBYX- U TPEXMEPHOHN BU3YyaIU3aLuU
JAHHBIX
YMeTb: BbIIETSATh XapaKTepHbIE 0COOEHHOCTH, COJIEpKaIIHeCs 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 PE3YNbTAThI, TOJIyY€HHBIE IIPU aHAIIN3Ee
JTAHHBIX

BJIaJ€Th: HABbIKaAMH HUCIIOJIb30BaHUA MAaTEMATHYCCKHUX ITaKETOB




MPUKIAIHBIX TPOTpaMM IJI daHAJIM3a JAHHBIX

3 3-ii paznen 3HATH: AJITOPUTMBI aHAJIN3a JTAHHBIX

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

HayK

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

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

O1leHKa «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 TCPMHUHOJIOTUH, CUCTCMATHYCCKU I'PaAMOTHOC U JIOTUYCCKU
IIPaBUIIBHOE U3JI0’KEHUE OTBETA HA BOIPOCHI,

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

— BBIP@KEHHAsT CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUYECKH PEIIaTh CIIOKHBIC MPOOJIEMBI H
HECTAaHIAPTHBIE CUTYALIUH;

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

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSIX, KOHUEMNIMAX U HANPABICHUAX IUCLUUIUIMHBI U 1aBaTh
UM KPUTHYECKYIO OLIEHKY, UCIOJIb3Yys HayYHbIE TOCTIDKEHUA IPYTUX TUCIUILINH;

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

—BBICOKMI YpPOBEHb C(QOPMHUPOBAHHOCTH 3asBICHHBIX B pabouell MporpaMMe pe3yjbTaToB
o0OyueHusl.

O11eHKa «XOpOIIo» («3aUTEHO)

— JIOCTaTOYHO TMOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS IO TUCITUILINHE;

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

—UCTIONIb30BaHUE HAYyYHOW TEPMHHOJIOTHH, IJUHTBUCTHUYECKH W JIOTHYECKH TMPaBUIBLHOE
M3JI0’KEHUE OTBETa Ha BOIPOCHI, YMEHHE JIeIaTh 000CHOBAHHBIE BBIBOIBI;

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

—YCBOCHHE OCHOBHOW M JIOMOJHUTEIBHOW JIMUTEpaTyphl, pPEKOMEHIOBaHHOW paboueit
IIPOrpaMMOi MO JUCHUIIIINHE;

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

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

O1eHKa «YIOBJIECTBOPUTEILHOY («3aUTEHO))

— IOCTaTOYHEINH MUHHUMAILHBIN 00beM 3HAHUH 110 THCIIAIUIMHE;

— YCBOEHHE OCHOBHOM JINTEPATyphl, PEKOMEHIOBAHHOW paboyeil mporpamMmoii;

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

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

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

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

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

— IOCTaTOYHBI MUHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIEHHBIX B paboueii
porpamMMme pe3ysibTaToB 00yueHHS.

O1leHKa «HEYIOBIECTBOPUTEILHOY («HE 3aUYTEHO)

— (¢parMeHTapHbIC 3HAHUS 110 TUCIHILIHNHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOU paboThl);

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

— HEyMEHME UCI0JIb30BaTh HAYUYHYIO 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 KOHTPOJIBbHBIE 3a/laHUs WJIM UHbIE MaTepuaibl TEKYLIEH aTTecTaluy, He0OX0AUMBbIe AJIs
OLICHKM 3HAHWH, YMEHUIl M HaBBIKOB W (WJIM) OMNbITa JEATEIBHOCTH, XapaKTePU3YIOUIUX STarlbl
(dhopMHpOBaHUS PE3yIbTATOB O0yYEHUS U 00ECICUNBAIOIINX JOCTUKEHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTEIbHON MPOTrPaMMBI

NuauBuayajibHbie 3aaHusl

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

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

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

3anaua (3ananue) 4. YCTaHOBUTH HAIMYME HEIMHEIHOM CBS3U B CiIy4ae JByMEPHBIX JaHHBIX 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 o00padoTka 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. BuszyanusupoBaTb IByMEPHbIE 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. HaxoxeHre BHYTPEHHHUX CBSI3€H MEX]y T€pEMEHHBIMHU.

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. Bpluncienue KopHEH HEITWHEWHOTO YpaBHEHUS M CHUCTEMBI HEJIMHEHHBIX
YpaBHEHUM.

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

BapwuanT 3. Berunciaenns 8 MathCAD.

7.4. Teoperudeckue BOIPOCH! U MPAKTUUECKUE 3aJJaHusl ISl IPOBEACHUS IPOMEKYTOUHON aTTecTalluu
o0yyaromuxcs, HeoOX0AUMBIE Ul OIIEHKH 3HAHWH, YMEHHUH M HaBBIKOB U (WJIM) OMBITA JESITEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHS] U 0OECHEUMBAIOIINX JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS 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 onucaTesIbHBIX 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, pereHue ypaBHeHU U CUCTEM ypaBHEHMI

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

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

5. OnpenenuTy HaIM4YUe JUHEHHOM CBA3M B ClIydae MHOTOMEPHBIX JIaHHBIX M JOKa3aTh €€
aZeKBaTHOCTb. MIHTEepIpeTanus pe3yiprara.

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

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

8. Boruucnenus B MathCAD.

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

Ne KonTposmpyembie

HaumeHoBaHHE OLIEHOYHOI O cpeacrea
n/n pPa3aciibl TMCHUIIJITHHBI

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

WNuauBuyanbHOE 3aJaHUEe, KOHTPOJIbHAS paboTa, TEOPEeTUYECKHE
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 ¥ [ONOJHHMTEJbHOH JIMTEpPaTypbl, HeO0XOAUMON I OCBOCHHS
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 HHPOPMAIIMOHHBIE TEXHOJIOTHH
[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://lwww.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. —
DJIEKTPOH. TEKCTOBBIC NaHHbIe. — JIuneuk: Jluneuxuii
roCy/lapCTBEHHbIN TEXHUYECKUIl yHuBepcuret, ObC
ACB, 2013. — 84 c.

CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexTponHbIi pecypc]: yuebHoe mocodue / A. I1.
Anexkcees, A. P. Bantotun, U. A. KoposnbkoBa [u 1p.] ;
3 | mox pen. A. Il. AnekceeB. — DIEKTPOH. TEKCTOBBIC
nanHble. — Camapa: [ToBoyKCKui Tocy1apCTBEHHbBIN
YHUBEPCUTET TeIEKOMMYHHUKAIMI U HH()OPMATUKH,
2016. — 101 c.

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

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

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

JdonmosiHUTEIbHAS JINTEPA

Typa

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

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

Ky3nenosa, JI. B. Jlekuuu 1o coBpeMeHHbIM BeO-
TeXHOJIOTUAM [DnekTpoHHsbI pecypce] / JI. B.

2 | Ky3nemnoBa. — DeKTpOH. TEKCTOBBIE JaHHbBIE. — M.
WntepHer-YHuBepcurer MHpOpMamoHHbIX
Texnonoruit (MHTYUT), 2016. — 187 c.

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

9. Ilepeuyenr pecypcos
HEeO00XOAUMBIX /ISl OCBOCHHS TUCHUTIIUHBI

HHG(pOPMALMOHHO-TEJEKOMMYHHKANMOHHOMI

cern  «MHTEpHETY,

HaumenoBanue pecypca cetu «AHTepHeT)

DJIeKTPOHHBIN apec pecypca

ObC u3garennpcTBa «JIaHb)»

https://e.lanbook.com/

OBbC m3narenscrBa «IPRsmarty

https://www.iprbookshop.ru/

O6pasoBarenbHas mathopma «tOpaiiT»

https://urait.ru/

Hayunas snekrponnas 6ubanoreka eLIBRARY.RU

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

CaitT cripaBOYHOM MPaBOBOM cUCTEMBI «KOHCYIbTaHT

https://www.consultant.ru

Tlmroc»

Enunblil 2neKTpOHHBIM pecypc y4eOHO-METOAMYECKOi
muteparypsl CIIOGIACY

www.spbgasu.ru

®denepanbHbIil 00pa3oBaTeNbHBINA TOpTan "EnnHoe OKHO
JI0CTyMa K 00pa3oBaTeIbHBIM pecypcam”

http://window.edu.ru

Cucrema  guctanmmonHoro oo6ydenuss CIIGI'ACY

Moodle

https://moodle.spbgasu.ru/

Ilepeyenb npodeccMoHATBHBIX 023 TaHHBIX, HEOOXOAUMBIX /IJIsi OCBOECHU S JUCIHIJIMHBI

OdunmanbHbIi cauT Bricnreit aTTECTAllMUOHHOU
komuccuu (BAK) mpu MunuctepctBe 00pa3oBaHUs |
Hayku Pocculickoii denepanuu.

vak.ed.gov.ru

PedepatuBHass w  copaBouHas ~— 0a3a  JaHHBIX

https://www.scopus.com

pereH3upyeMoi IuTepaTypbl SCOPUS

13



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/

[Monuremarnueckas pedeparuBHO-OnbIHOrpaduueckas | https://apps.webofknowledge.com
U HaykoMeTpuueckas (Ombmmomerpudueckas) Oasza
nanaeiXx Web of Science

@OenepanbHas ciryk0a 0 UHTEIEKTYalIbHOM

COOGCTBEHHOCTH. https://rupto.ru/ru

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

Caiitr xomnanun PTC, BeIycKaromei mMaTreMaTHYeCKUN

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

10. MeToanuyecKue YKa3aHus AJsd oﬁyqammnxca 0 OCBOCHHIO JTUCHMUIIIIMHBI

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

B 00beM camocTosATenbHOM paboThI 110 JUCHUIUIMHE BKIIOYACTCS CIEIYIOLIEe:

- M3y4YEHUE TEOPETUYECKUX BOIIPOCOB 10 BCEM TEMAaM IHUCLUILINHBL;

- IIOArOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- IIOATOTOBKA K 3a4ETYy.

[Ipuctynas K M3y4EeHUIO TUCLMIUIMHBI, HEOOXOAMMO B IIEPBYIO OYepelb O3HAKOMHTHCS C
conepxkanueM PIIJI, a Takke METOOUYECKMMH YKa3aHHUSAMHM I10 OPraHHU3alMy CAMOCTOSTEIbHOMN
paboTHI.

B paMkax caMocTOsITeTbHON pabOTHI IO U3YYSHHUIO TUCIUILIMHBI 00YyJaIOIMMCsl HEOOX0TUMO:

- IIPY CaMOCTOSITEIbBHOM H3YYEHUU TEOPETHUECKON TEMBI CHENAaTh KOHCIEKT, UCIONIb3Ys
pekomenioBannHbie B PIIJ] ncrounuku;

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI 1O TEME, UCTIOb3Ys Marepuaisl OC;

- ITOATOTOBUTHCS K MPOMEKYTOYHON aTTECTALIUN.

Htorom nsydeHus QUCLMIUIMHBI ABJIAETCS 3a4eT. 3a4eT NMPOBOJUTCS MO pacnucanuo. dopma
MIPOBEJICHUS 3aHATHUSI MOKET OBbITh YCTHasl, MUCbMEHHAsl U B AJIEKTPOHHOM BHje. OOyuaroiuecs, He
MPOLIEAIINE aTTECTALMIO, JOJKHBI TUKBUAUPOBATH 3a10JDKEHHOCTD B YCTAHOBJICHHOM IOPSIKE.

11. Ilepeyenr HMHGPOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3YeMbIX MNPH OCYLIECTBJCHUH
00pa30BaTe/IbHOIO NMpouecca Mo JUCHHUIIMHE, BKIKYAs NepedyeHb NPOrpaMMHOro odecrned4eHust
U HHQOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

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

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

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

- DJIEKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;

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

- HH(OPMAIIMOHHO-TTPABOBBIMU CHCTEMAaMU;

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

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

-HH(POPMAITHOHHO-TIPABOBBIMU cucTeMamu KoHcyibTaHT U ["apaHT;

- uH(pOpMaIIMOHHO-TIPaBOBOM 06a30i JaHHBIX «KOmEeKCY;

5. CtangapTHOE TPOrpaMMHOE 0O0ECTICUCHHE MEPCOHATLHOTO KOMITBIOTEPA.

6. [puknanHbie TporpaMMsl [yt Busyanusaiuu nanabeix — MathCAD, u np.
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https://apps.webofknowledge.com/
https://rupto.ru/ru
https://zbmath.org/

12. Onucanue MaTepUAIbLHO-TEXHHYECKOMH

0a3pl, HeOOXOAMMON ISl OCyLIeCTBJIEHHUS

06p330BaTeJILHOF0 nmpouecca nmo IMCIHUIIJINHE

VYyeOHass aynuTopus IS TPOBEICHUS 3aHATUN
JIEKIIMOHHOTO THIA, 3aHATHN CEMHUHAPCKOIo THIIA,

KYpPCOBOTO MIPOCKTUPOBAHUS (BBITIOJIHEHUS
KYpPCOBBIX paboT), TPYNIOBBIX ¥ MHIUBUAYAIbHBIX
KOHCYJIbTAIUH, TEKYLIETro KOHTPOJIA u

MIPOMEKYTOUYHOM aTTECTALNU

KommuiekT MyibTUMETMHHOTO 000pYyA0BaHUS
(TIepcoHaIbHBINM KOMITBIOTEP C JIOCTYIIOM K CETH
«aTepHETY M 00ecneueHueM JOCTyIa K
INEKTPOHHOU HH(POPMAITMOHHO-00Pa30BATEIHLHOM
cpeze OpraHu3aluu, MyJIbTUMEIUIHHBIN TPOEKTOP,
9KpaH, ayAMOCHCTEMa); J0CKa MapKepHas Oemnast
smaseBas. KomriekT yaeObHol Mebemnu.

VYyeOHas ayauTopus (KOMIBIOTEPHBIN Kilacc) JUIs
IIPOBE/ICHUS MPAKTUUECKUX 3aHATUIH, KypCOBOIO
MPOEKTUPOBAHHUS (BBITIOJHEHUS KYPCOBBIX padboT),
IPYIIOBBIX U UHIUBUAYAIbHBIX KOHCY/IbTAIUH,
TEKYIIETr0 KOHTPOJIS U POMEKYTOUHOM aTTecTalluu

Paboune wmecra c¢ IIK (crom KOMOBIOTEpHBIH,
CHCTEMHBIH OJIOK, MOHHTOp, KJIaBHATypa, MBIIIb) C
nocrynoMm K cetu «VHTepHeT» M O0OecreYeHueM
JOCTyna K  DJIGKTPOHHOW  HMH(OPMAIIMOHHO-
o0OpazoBarenbHON cpene OpraHu3aluu u
JIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMaM.

[Tomenenus CaMOCTOSITENILHOW ~ palboTHI

oOyuaromuxcst

JJIA

Pa6ouue mecra ¢ 1K (cTOa KOMIBIOTEPHBIH,
CHCTEMHBIN OJIOK, MOHUTOP, KJIAaBUATYPa, MBIIIIb) C
JOCTYNIOM K ceTr «MHTepHeT» 1 obecreueHneM
JOCTYTIA K 3JICKTPOHHOH WH(POPMAIIMOHHO-
00pa3oBaTenbHON Cpe/ie OpraHu3auu 1
JIEKTPOHHBIM OMOJIMOTEYHBIM CUCTEMaM.

JUia unBanunoB v jaun ¢ OB3 oOecneunBaroTCsl ClEUUANbHBIE YCIOBUS AJIs MOJYYCHHS
00pa3oBaHMsl B COOTBETCTBUU C TPEOOBAHUSMHU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.

15




[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Mertoanyeckue yKazaHus J1Jisl 00y4aiomerocs Mo 0CBOEHUIO JMCIUIIIUHbI

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 AMCUMIUIUHBL: C LEISIMU U 3aJayaMy JUCLUUILUIMHBI, €€ CBS3SIMH C
JPYTMMHU JTUCLUUIUIMHAMUA 00pa30BaTEIbHON MPOrpamMMbl, IEPEUHEM 3HAHUM M YyMEHUH, KOTOPHIMU B
MpOLIeCCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJarouuiics,

- IOPSJIKOM IIPOBEJEHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEXYTOUHOM 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, isi yCHEIHOro OBJIAJICHUS TUCHUIUIMHON HEOOXOAUMO BBINOJIHSTH CIIEAYIOIINE
TpeOOBaHUS:

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

MaTepuai B3auMOCBsI3aH MEX]y COOO0M;

- BCE paccMaTpUBacMble Ha JIEKLUSAX U MPAKTUUYECKUX 3aHATUAX TEMbl M BOIPOCHI
00s3aTenbHO PUKCHUPOBATH (MO0 HAa OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSIX HH(OPMALIUN);

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

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXe MpHU THOArOToBKE K HMM. HeoOXoquMo MOMHMTH, YTO KOHEUHBIM pe3yibTaT OBJaJCHHS
coJiep’KaHuEeM JHUCLUIIIIMHBI HE00XO0MM, B IIEPBYIO OYepeb, CaMOMY 00ydaroIeMycs;

- B ClIyyasiX MpPOIYyCKa 3aHATHHA MO KaKUM-ITHOO MpUYMHAM, HEOOXOAMMO 00s3aTelabHO
CaMOCTOSITEJIBHO N3y4aTb COOTBETCTBYIOLIUI MaTEpHAIL.

CyliecTBeHHBIM MOMEHTOM ISl CTYAEHTA SIBJISIETCSI BO3MOXKHOCTb OOCYX/IEHUS M BHECCHMS
NPE/UIOKEHUI B TeMaTWYeCKMH MaTepuan IUCHMIUIMHBL [Ipy 3TOM HEOoOXOIUM Cepbe3HbId U
rIIyOOKUH KPUTUYECKUH aHalIu3 MPOYUTAHHOM HAy4yHOM JHUTEpaTypbl U COJAEpKaHUS MPOCTYIIaHHOMN
10 TEME JIEKIUH.

1.1.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aJjaHui 1o aucuuiuinie «CoBpeMEeHHbIE HHPOPMAIOHHbIE
TEXHOJIOTUM MCCIIEJJOBaHUS JAHHBIX» — TPUOOPETEHHE MPAKTUYECKMX HAaBBIKOB B OCHOBHBIX
MHCTPYMEHTAJIBHBIX CpEACTBAaX aHajln3a JaHHbIX: HHPOpManuoHHO-OUCKOBBIH (Query Tools),
onepaTtuBHO-aHanuTH4yeckuit (On-Line Analytical Processing) u mnTemnextyansHbiii (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHui  TpedyeT OT 0Oydaromerocs mpeaBapUTEIbHOTO
M3y4eHHsl y4eOHON M Hay4yHOH JUTepaTyphl U MPOUYMX MH(POPMALMOHHBIX UCTOYHUKOB, B TOM YHUCIIE
NEpUOANYECKHUX U3aaHuil 1 HTEepHET-pecypcoB.

[IepeueHp TeM NMpPaKTUYECKUX 3aHITUN MPEJICTABICH B HUKEIPUBEIEHHON TabIuIe.

OOyvaromuMcs, MPOMYCTUBIIMM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE HMEIOUUM
MUCHbMEHHOTO PELIeHHs 3a7jad WM HE MOJArOTOBUBIIMMCS K JIaHHOMY 3aHATHUIO, PEKOMEHIYEeTCs 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 paboTOi  OOyuaromMxcsi TOHMMaeTcs IUIaHMpyemas pabora

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 nuciuiuiiHe «CraTucThyeckas oOpabOTKa JaHHBIX 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.

CamocTrosTenbHass paboTa SBISETCS HEOThEMJIEMON M BaKHEWIIEH dYacThio pabOThI
oOyJaromuxcsi, KOTopas OCHOBaHa Ha Oojee MoApoOHON MpopaboTke M aHanu3e WHPOPMAIUH B
n3ydaemoit ob6nactu. [lowick OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIydasix MPEAIoaracT He TOJIbKO M3yu4eHHUE OCHOBHOH y4eOHOU nHTepaTypsl MO AUCIUILIMHE, HO U
MIPUBJICYCHUE JOMOJHUTENBHON JIMTEPAaTyphl MO CMEXHBIM AUCHMILIMHAM, a TAaK)K€ HCIOJIb30BaHUE
pecypcoB cetn Wurepuer. OTBEeTbl Ha BONPOCHI ISl CAMOCTOSITENIBHONM pabOThl TOTOBSTCS
00yYaIOIUMHUCST CAMOCTOSITEILHO U TIPOBEPSIIOTCS IMPENoJiaBaTeIeM Ha MPAKTHUYECKHUX 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.

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
caMoCTOfITeIbHAs padoTa oOyuyamerocss mo aucuuniuHe «CraTucTtuyeckass oopadoTka
JAHHBIX M MaTeMaTH4YeCKoe MJIAHMPOBAHHE IKCIIEPUMEHTA)

Ha3panue Tembl yueOHoi Coaep:xkaHue NPaKTHYeCKOIro CamocrosiTesibHasi padora 00y4arouerocs
AMCHMILINHBI 3aHATHUSA (hopmMBbI KOHTPOJIS)
1. Buzyanmszanus O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMU
Busyanmsanus 1aHHBIX
JAHHBIX rpauuecKoro MpeaCTaBICHHsI JaHHbBIX
2. Buzyanuzanus
Busyanuzanuss naHHbIX B | O3HaKOMJIEHHE C Pa3IMYHBIMU TUIIAMU
JAHHBIX B IBYMEPHOM
cTyase JBYMEPHOM CIIy4ae rpauuecKoro MpeacTaBICHHs JaHHbBIX
3. Busyanuzanus
Busyanuzanus naHHbIX B | O3HaKOMJIEHME C Pa3JIMYHBIMU TUIIAMU
JAHHBIX B TPEXMEPHOM
cryuac TPEXMEPHOM CIIydae rpauyecKoro npeacTaBIeHus JAaHHBIX
4. Brruncnenue Brruncnenue O3HakoMIIEHHE c byHKIMAMEU
ONMCATEJIbHBIX CTATUCTUK | ONHCATEIBHBIX CTATUCTHK CTaTHUCTUYECKOM 00pabOTKH JTaHHBIX
S. Brruncnenue Brruncnenue O3HakoMIIEHHE c byHKIMAMU
ONMCATEJIbHBIX CTATUCTUK | ONHCATEIbHBIX CTATUCTUK CTaTHUCTUYECKON 00pabOTKH JaHHBIX
. | AHanM3 MHOTOMEpHBIX JIaHHBIX C
6. ITocTpoenue ITocTpoenue MOJIEIIEH,
. 1enbl0  OOHApy)XeHHUsS  BHYTPEHHUX
MOJIEJIEN, ONUCHIBAIOIINX | ONMMCBHIBAKOIIUX CBSI3b .
cBa3eil. OLieHKa KauecTBa MOJyUYEHHBIX
CBSI3b MEXAY JAHHBIMU MEXy TaHHBIMH N
COOTHOIIEHUH.
7. IToctpoenue IToctpoenue
ITocTpoenue 0JTHO()aKTOPHBIX
0JTHO(aKTOPHBIX 0/1HO(aKTOPHBIX M
o . PErpEeCCHOHHBIX MOJENEN
PErpECCHOHHBIX MOJENIEH | PETPECCUOHHBIX MOJEIIEH
8. OcHOBHBIE
MaTeMaTH4ECKHE OcHOBHBIE MaTEMaTUYECKUE
O3HakoMJIeHHE C TIPaBUIaMU PabOTHI B
BBIUHCIICHUS CO BBIYMCIICHUS co
MathCAD u npuoOpeTeHre HaBBIKOB
CKaJISIPHBIMU U CKaJISIPHBIMHU u o
IIPOBEJICHUS BBIUMCIICHUI
MaTpPUYHBIMH MaTPUYHBIMU BETMYUHAMU
BEJIMYMHAMU
9. Haxoxnenue Haxoxnenue KopHel, | Haxoxnenue KOpHEH, pelieHne
KOpHEH, PELICHUE pelIcHUEe  YpaBHEHHMW W | YDaBHEHMM M CUCTEM ypPaBHEHUU
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YPaBHEHUH U CUCTEM CUCTEM ypaBHEHUU cpeactBamu MathCAD

ypaBHEHUI

10. OcHoOBHBIE

MaTeMaTH4eCKHe OcHOBHBIE MaTeMaTUYECKHE

BBIYUCIICHHS CO BBIYUCIICHHS co | O3HakomIIeHHE c byHKIMAMEI
CKaJIIPHBIMH H CKJIIPHBIMU u | oopaborku 8 MathCAD

MaTPUYHBIMH MaTPUYHBIMU BETUIMHAMU

BEJIMYMHAMU

[lpuBenennass Tabnuma sBISETCS yKasaTeleM JUIsl  OOYYalomerocs: JUIsl  TOJIyYeHHs
3a4yeTa/Jonycka K SK3aMeHy HEOOXOAMMO BBINIOJIHEHHE YKa3aHHBIX 3a/laHUl B COOTBETCTBYIOILEM
BUJIE.

Obyuarowumcs, NponycCmMuGWUM 3aHAMUA  (HE3A6UCUMO OmM  NPUYUH), HE UMEIOUUM
NUCbMEHHO20 peuleHus 3a0ay Uil He N0020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He
nozoice 4em 6 2-HeoelbHblll CPOK ABUMbCS HA KOHCYIbMAYUI0 K NPenooagamento U omuyumamscs no
meme.

1.3.B npouecce BbINMOJTHEHHUSI CAMOCTOSITEILHOW PadoThI:

[Ton camocTosTenbHOM paboTOil O0ydYarOIIMXCS TOHUMAeTcs IUTaHupyeMas pabora
oOyJaromuxcsi, HalpaBICHHAas Ha (QOPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIMA, BBITIONHSACMAs BO
BHEAyJIMTOPHOE BpeMs IO 33JaHUI0 U MPH METOJAUYECKOM PYKOBOJCTBE MpernojaBarens, 0e3 ero
HENOCPEACTBEHHOI'O yYacTHSl.

Leab camocTosiTeIbHOI PadoThl 1o nuciuiuinHe «CrtaTucTUyeckas oOpaboTKa JaHHBIX H
MaTeMaTUYeCKOE IJIAHUPOBAHUE IKCIIEPUMEHTa» — 3aKPEIUTh TEOPETUUECKUE 3HAHUS U MPAKTUUYECKUE
HaBBIKM B O0JIACTHM HM3y4Y€HUS METOIOB IOCTPOCHUS MAaTEMaTHUYECKUX MOJENeH paccMaTpUBAEMbIX
IIPOLIECCOB, HA OCHOBE UMEIOIIMXCS JaHHbIX.

CamocTosTenbHass paboTa sBISETCS HEOTHEMJIEMON U BaKHEWIEH dYacThio pabOTHI

oOyuaromuxcsi, KOTopas OCHOBaHa Ha Oojee MoJApoOHOI mpopaboTke W aHanu3e HHPOpMAIUH B
n3ydaemoit ob6mactu. [loMck OTBETOB Ha BOMPOCH ISl CAMOCTOSITENBHON pabOThl B HEKOTOPBIX
Cllydasix MpearoyiaraeT He TOJIbKO M3y4YeHUE OCHOBHOM y4eOHOIl nuTeparypbl MO AUCLUUIUIMHE, HO U
MPUBJICYEHUE AOMOIHUTEIBHONW JIUTEPATYpPhl MO CMEKHBIM JUCHUIIJIMHAM, a TAK)KE HMCIOJIb30BaHUE
pecypcoB cetu MutepHer. OTBEThI Ha BOMPOCH [JISI CAMOCTOSATEIHLHON pabOThl TOTOBATCA
00yJaronMMHUC CaMOCTOSITEIBHO W TIPOBEPSIFOTCS TMPEMoJiaBaTesieM Ha MPaKTUYECKUX 3aHSATHSX B
X0JI€ YCTHOTO OIpOca, a TAKXKE MPHU MPOBEJACHUH KOHTPOIBHBIX Pa0OT, TEKYIIETO TECTUPOBAHUS.

CaMocrosTenbHass paboTa mpeArnojaraeT pelieHne WHIUBUAYAIbHBIX 3a]ad, KOHTPOJbHBIX
paboT; mouck nHpoOpMaIUU IO TEME; OJTOTOBKY K MPOMEXYTOYHOH aTTeCTallUu.

@®opMBI CaMOCTOSITENILHOM paboThl OO0ydaromierocss Mo TeMaM AMCLUUILIMHBI NPEJICTAaBIEH 6
Tabnuye I (n 1.2.) DTaHHBIX METOIMYECKUX YKA3aHUU.

CamocrosrenbHas pabota TpeOyeT OT O0O0ydYalouerocs MpeABAPUTEIBHOTO H3YyUSHHS
JUTEpaTypbl U MPOUYUX HWH(POPMALMOHHBIX HCTOYHUKOB, B TOM YHUCIIE TMEPUOJUYECKUX H3JIaHUN U
HNutepHeT-pecypcos.
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