denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00Pa30BaTEILHOE YUPEKICHUE
BBICIIIETO 00pa30BaHUs

CAHKT-TIETEPBYPI'CKUI FOCYE[APCTBEHHI)IPI
W APXUTEKTYPHO-CTPOUTEJIbHbIM YHUBEPCUTET

Kadenpa nunpopmaioHHbIX CUCTEM U TEXHOJIOTHA

YTBEPXJAIO

Hauvanpuuk y‘{e6HO'MeTOHI/I‘leCKOFO YIpaBJICHUA

Mwuxainosa Mopnucaxo
UMdpPOBOII NOANNCHIO:

AHHa Muxaitnosa AHHa

OneroBHa OnerogHa

«29» urons 2022 r.

OPA3OBATEJIbHbIA KOMIIOHEHT

PABOYASA ITPOI'PAMMA U ITPOMEXYTOYHAA ATTECTAIIUA JTUCHUTIJIMHBI

CTATUCTHYECKASA OBPABOTKA JAHHBIX U MATEMATHUYECKOE
IINIAHUPOBAHMUME DKCIIEPUMEHTA

COTIJIACHO MACMOPTY HAY4YHOIl cneunaibHocT: 2.1.4. BonocHabxenue, kaHaau3amus,
CTPOUTENILHBIE CUCTEMBI OXPAaHbI BOJHBIX PECYPCOB

Mo rpynmne Hay4YHbIX cnenuajbHocTeli: 2.1. CTpOUTENbCTBO U apXUTEKTypa

®opma o0yueHus1 — O9HASA

Cankr-Ilerepoypr, 2022



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

ITaHUPOBAHUC SKCIICPUMCHTA»

Lenu u 3a0auu oucyuniunvl

LlensiMu OCBOCHMS TUCLUILTMHBI SBJISETCS W3YYCHHE OCHOBHBIX MHCTPYMEHTAIBHBIX CPEICTB
aHaJIN3a JIaHHBIX, KOTOPbIE MOXKHO Pa3OHTh HA TPU TIPYIIBI — HHPOPMALMOHHO-TIOMCKOBBIH (Query
Tools), oneparuBHo-ananmutuyeckuii (On-Line Analytical Processing) u unTemekryansubiii (Data
Mining ToolS) — u u3yueHHe METONOB IOCTPOCHHS MATEMAaTHYECKUX MOJEIeH paccMaTpuBacMBbIX
MPOIIECCOB Ha OCHOBE MMEIOIINXCS JaHHBIX. K onepaTuBHO-aHATUTHYECKOMY M MHTEIUICKTYaIbHOMY
aHAJIN3y JAaHHBIX OTHOCSTCS IPEABAPUTENBHBIA aHAIHU3 MPUPOJBI JaHHBIX, METOJbl BHU3YyalU3aLUH U
CTaTHCTUYECKON 00pabOTKHU JIaHHBIX, BBISBJICHUE CBSA3CH M 3aKOHOMEPHOCTEH.

3ajauaMy OCBOCHHMSI AUCLUIUIMHBI SBISIOTCS TIPHOOPETEHHE 3HAHUI O MPUHIUIIAX, CIIOC00aX U
nopsiike 0OpabOTKM JTaHHBIX, U3YyYCHHUE METOJOB MATEMAaTHYeCKOTrO0 MOJCIMPOBAaHHS Ha OCHOBE
JaHHBIX M IIPOTHO3a B Clly4yae AaHHBIX, MPEACTABICHHBIX BPEMEHHBIMH psiiaMu, (GopMHpOBaHHE
HaBBIKOB B pa3paboTKe U pean3aliii MaTeMaTHIECKUX MOJIENIEH HCCIeayeMoro mporecca.

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

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

HaumMeHoBaHHNe OLIEHOYHOI'O
cpeacrBa

3HaeT
— pa3nuyHble  METOJAbl  ABYX- W TPEXMEpPHOM
BU3yaJu3ally JaHHbIX
— KakKhe MaTeMaTH4YeCKHe MOJASIM W  METOJBI
HMCIOJIb30BaTh JJI ONMCAHMS JaHHBIX,
— QJITOPUTMBI aHaJIu3a JaHHBIX

WnauBuayansHoe 3a/1aHKe,
KOHTpOJIbHAs paboTa, TEOPETUUYECKUE
BOIPOCHI U PAKTUYECKUE 3aaHUs IS
MIPOBEACHUS TPOMEKYTOUHON
aTTecTaluu

—  BBIIEJATH XapaKTepHbIE 0COOCHHOCTH,
coJiep Kallrecs B JaHHBIX;

— HHTEpPIPETUPOBATH PE3YJIbTATHhI, TOJIYYEHHBIE IIPU
aHaIn3€e JaHHBIX;

— IIOHUMATh [IPUEMJIEMBIE KJIACCHI MOJEIIEH,
ITO3BOJISIOIINE ONMCHIBATh UCXOIHBIE TAHHBIE, B TOM
YUCJIEC, HAXOASIIMXCS HA CThIKE HAYK

WNunuBunyansHOE 3a1aHKeE,
KOHTpOJIbHAs paboTa, TEOpETUUECKHUE
BOITPOCHI U IPAKTHUYCCKUEC 3aJaHUA OJIsd
IIPOBEICHUS IIPOMEKYTOYHOU
aTTecTaluuu

BJIAJIEET
— CIIOCOOHOCTBIO OPHUEHTHPOBATHCS B TPHKIATHBIX
nakerax o0OpabOTKH TaHHBIX;

— HaBBIKAMHU HCITOJIE30BAHUS MaTeEMaTHUYECKUX
MaKeTOB TNPHKJIAJAHBIX TPOrpaMM IS  aHalnu3a
JAHHBIX

— HaBBbIKaMH HUCIIOJIB30BAHHA CTATUCTUYCCKUX ITAKCTOB
IMPUKIIAIHBIX ITPOTpaMM IJIS dHAJIM3a JAHHBIX

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

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

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

acTMpaHTypsl, GaKyIbTaTUBHbIC JUCIUIUINHBL.

3.2. Jlns wm3ydeHWss MaHHOW NUCHMIUIMHBI HEOOXOAWMBI 3HAHWS, YMEHUS | HaBBIKH,
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npuoOpeTeHHble TpH OO0yYeHWH IO TporpamMmaM OakajaBpuara, CHenuaauTeTa W (WIn)
MarucTparypsl.

Tpe606aHuﬂ K OCHOBHbIM 3HAHUAM, YMEHUAM U 61AO0EHUSIM 06)/1{(1}01/(41/066'}1.'
HJ’ISI OCBOCHUS OUCHUIIIIMHBI «Crartucrudueckas o6pa60TI<a JaHHBIX H MaTeéMaTHU4Y€CKOC
ITaHUPOBAHUC SKCIICPUMCHTA» H€06XOI[I/IMOI

3HaTh:

- MPUKIAAHBIC ITAKCThI BU3YyaJIU3allUN JaHHBIX

- METOJbI aHAJIN3a U CTaTUCTUYECKOM O6pa6OTKI/I JaHHBbIX
- OCHOBBI KOPPEIIIIUOHHOTO U pErPECCUOHHOI0 aHalIlnu3a,
- JTaIlbl COCTABJICHUS MaTeMaTHUSCKOM MOJICIH.

YMETh:

- IPOBOJUTH MOUCK, 00pabOTKYy M aHaau3 pa3iMyHOro poja HHGPOpMALUU MU
JIUTEPaTypPHBIX UCTOYHUKOB;

- MIPUMEHSTh OCHOBHBIEC TEOPETHUECKUE TOHATHS, YCBOCHHBIE B TIPOIIECCe OOYUCHUS;

- BU3YyaJIM3UPOBATH JBYX- U TPEXMEPHbBIE JAHHBIE HA KOMIIBIOTEPE;

- BBIYHCIIATH OCHOBHBIE ONMCATEIbHBIE CTATUCTUKY;

- HaXOJUTbh KOPPEISALMOHHBIE CBSI3U U PErPECCUOHHBIE COOTHOLIEHHUS.

BJIaACTh:

— HaBbIKaMH pa6OTbI C nHTepaTypoﬁ;

— CTaHAAPTHBIMU MCETOAAMH MW MOACIIKIMH adHaJIn3a JaHHbIX W HUX I[MPUMCHCHHCM K
PEIICHUIO ITPUKIIAIHBIX 3a1a4;

— CIIOCOOHOCTBIO K OICHKE CTCIICHU aICKBATHOCTU NpCjraracMoro arrapara K pCuicHUIO
MPUKIIAAHBIX 3a1a4;

- HaBbIKaMH (I)OpMaJ'II/BaLII/II/I MPUKIAIHBIX 3a/1a4, aHallu3a U HHTCPIPpCTAllun peH_IeHI/Iﬁ
COOTBCTCTBYIHOIIIUX MATECMATHYCCKUX MO,Z[GJ'IGIZ;

- HaBbIKaMH pa6OTBI C IMaKE€TaMu MNPHUKIAAHBIX HTpOTrpaMM JisI BHU3YyallnW3alluU IOaHHBIX
(MS Excel, Goden Software Grapher, Goden Software Surfrer, Systat TableCurve2D, Statistica for
Windows, MathCAD);

- TEeXHUKOHN BBIYUCIIEHUS CTaTUCTHYECKUX XapPaKTCPUCTUK JAHHBIX HAa KOMIIBKOTEPC (MS
Excel);

- HaBBIKAMHU PA0OTHI ¢ MaKeTaMU MPUKIAJHBIX MPOTPaMM JJisi PErPECCUOHHOTO aHaIu3a
(MS Excel, Systat TableCurve2D, Statistica for Windows);

— HaABBIKAMHU MATCMATHUYCCKHUX BBI‘II/ICJ'IGHI/Iﬁ B HpI/IKJ‘IaI[HOM MATCMATHUYCCKOM IIAKCTC
MathCAD.

3.3. OcBoeHHWE JaHHOW JHCHHILIMHBI O00ECIIEYMBAET BO3MOXKHOCTH aKTHBHOTO yYacTHSl B
MEXIYHApOAHBIX  00pa3oBaTeNbHBIX MporpamMmax, KOH(EPEHIHUsAX, CUMIO3UyMax, YTCHHE
CIIeIMATILHOM JIUTEPATYPHI U .

4. O0beM AUCUMIUIMHBI B 3a4€THBIX eIMHHMIAX C YKA3aHMEM KOJIU4YeCcTBa aKajeMHM4YecKHX MU
ACTPOHOMHMYECKHX 4YacOB, BbIJCJCHHBIX Ha KOHTAKTHYK padory o0y4yammmxcs ¢
npenojasaresieM (110 BUIaAM YUeOHbIX 3aHATHI) U HA CAMOCTOATEIbHYI0 padoTy 00y4arouxcs



YacoB
Buj y4eOHoili 1eATeIbHOCTH 10 ceMecTpam
Bcero
4
KonTtakTHas padora 30 30
8 M. Y. 1eKyuu
npaxkmuueckue 3auamus (113) 30 30
CamocrositesibHas padora (CP) 42 42
TpymoeMKOCTb 10 TUCIIUTUTHHE —2co8. 12 12
3au. eo. 2 2
[TpomMexyTodHast aTTECTAIMH T10 9acoB:
JTMCIIATUTHE 3a4. e
UTOroO: 4acoB: 72 72
OO0mas Tpy10eMKOCTh 3a4. e 2 2

5. Copep:kaHue AUCHUILUIMHBI, CTPYKTYPHMPOBaHHOe 1O TeMaMm (pa3jejaM) C YKa3aHHeM
OTBEJEHHOr0 HA HHUX KOJHYECTBA AKAJAeMHYECKHX HJIH ACTPOHOMHMYECKHX YaCOB U BHI0B
YueOHbIX 3aHATHI

5.1. TemaTuueckuii mjIaH JUCHUAILINHEI

KonrakTHast
=%
3] pabora (1o
Ne Pa3zgen nucuunaInHbI g yueOHBbIM CP Bcero
3 3aHSATHIM)
Jekn. | TI3 J3
1 1-ii pa3nea «CoBpeMeHHbIe rpauyecKne 9 12 21
" | MeToabI BU3YAJTU3AIMH JAHHBIX)»
1.1 | Busyanusanus ganaeix 8 MS Excel 3 4 7
Busyanu3zanus JaHHBIX B IBYMEPHOM CITydae
1.2 3 4 7
(Goden Software Grapher)
Busyanuzanuss JaHHBIX B TPEXMEPHOM
1.3 3 4 7
cinygae (Goden Software Surfrer)
2-i pa3zaes «CoBpeMeHHBIH
2. pasi 5P 12 17 29
KOMINbIOTEPHbIH AHAJIN3 JAHHBIX)
BruruncieHne omnucarelbHBIX CTAaTHCTHK B
2.1 3 4 7
MS Excel
29 BrruncieHne ONHMCATENbHBIX CTATUCTHK B 4 3 4 F
= | «Statistica for Windows»
[TocTpoenue Mojienei, OMUCHIBAIOIIUX CBSA3b
2.3 3 4 7
Mexay aanaeiMu, B MS Excel
[TocTpoenne 0J1HO(aKTOPHBIX
2.4 . 3 5 8
perpeccuoHHbIX Moneneit TableCurve 2D
3 3-ii pazaena «O0padoTKa TaHHBIX U 9 13 99
" | Beruncaenus B MathCAD»
31 OCHOBHBIE MATEMATHYECKHE BEIYUCIECHUSI CO 3 4 -
' CKaJISIPHBIMH M MATPUYHBIMH BEJTMIHHAMH
3.2 | HaxoxieHHe KOpHEH, pelieHue ypaBHEHHUH 3 4 7




U CUCTEM YpaBHEHUH
3.3 | O6paboTKa TaHHBIX 3 5 8
@DopMa NPOMEKYTOUHOI aTTeCTAlIMU — 3a4€T - - - - -
Hroro yacos: - - 30 - 42 72

5.2. ConepxaHue pa3aenoB AUCHUTLIUHBI

1-ii pa3nen: «CoBpemMeHnHble rpaduyeckne MeTOIbI BU3YATH3AIMHU JAHHBIX»

1.1. Busyanu3zanus nanasix B MS Excel

W3yuarotcst pasinuHbie CriocoObl BU3yanu3amnuu JaHHeix B MS Excel.

1.2. Busyanu3zanus nanHeiX B qsymepHom ciayuae (Goden Software Grapher)

Hayunas rpaduka B makere Goden Software Grapher. [IpenBapurenbHas MoAroToBKa JaHHBIX.
®opmarupoBanue rpapuyeckoro odOwvekta. CrinaxuBanue rpaduka. VcmonbzoBaHHE MapKepoOB.
BcraBka merok. Heckonbko rpadmkoB Ha 00X KOOPAMHATHBIX Oocsix. Co3aHne M peJaKTHPOBaHHE
nerenasl. Heckonbko rpaduueckux o0bekToB Ha nucte. Co3naHue Haamuce u nmosicHeHuil. BeraBka
rpadudeckux 00bekToB B MS Word. ABTomMaTH3anys BU3yaau3aliy HACHTUIHBIX JaHHBIX.

1.3. Busyanu3zanus qaHHbIX B TpexmepHoM ciydae (Goden Software Surfrer)

Hayunas rpaguka B makere Goden Software Surfrer. [IpenBapurenpHas HOArOTOBKA JaHHBIX.
Beibop MeTtona mpenBapuTenbHOM ABYMEpHOW uHTepmnoisanuu. I[locTpoeHue IWMHUN  ypOBHS.
[loctpoenune mnosepxHocTu. PopmaTupoBaHue rpaduueckoro odobekra. CriaxuBanue. Heckoiabko
rpaduueckux o0bekTOoB Ha jaucre. Co3zmaHue Haanmuceil u mosicHeHwil. Mcmonbp3oBaHUE LIBETOBOI
raMMel. M3MeHeHHe UQPOBBIX METOK Ha ypoBHsX. BcraBka rpadumueckux oobekroB B MS Word.
ABTOMaTH3AIUS BU3YAIN3allUU UICHTHYHBIX JaHHBIX.

2-ii pa3zaen: «CoBpeMeHHbIH KOMIILIOTEPHBIH aHATU3 JaHHBIX»

2.1. Beruncnenue onucarenbHbix cratiuctuk B MS Excel

PaccmarpuBaroTcss  mepBUYHBIE  CcOCOOBI  00paOOTKM — JaHHBIX.  AHalIM3  MPOCTBIX
(HecrpynnupOBaHHBIX) JaHHBIX, pacueT 3JEMEHTApHBIX (OMMCATENbHBIX) CTATUCTUK. BcTpoeHHBIE
cratuctTuueckue (QyHkuuu. ['pynnupoBaHue AaHHBIX. AHQJINW3  CIPYNIUPOBAHHBIX JAHHBIX.
I'enepupoBaHye 3HaYEHUI CIy4ailHON BEIWYMHBI. MOJIETMpPOBAHUE CIIy4YalHOW BEJITWYMHBI, UMEIOIICH
pa3IUYHbIE PACIPEACIICHHUS.

2.2. Belunciienue onucaTeNbHbIX cTaTHCTUK B «Statistica for Windowsy

Pacuer sneMeHTapHBIX (ONMMCATENBHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHUECKUE (QYHKIIUH.
AHanmu3  CrpyNIIMPOBAaHHBIX  JaHHBIX. ['eHepupoBaHWE 3HAYEHHHM  CIy4YalHOM  BEJIMYMHBIL.
MonenpoBaHue cirydyaliHOM BETMYHMHBI, UIMEIOLEN pa3InYHbIE PACIIPEIEICHUS.

2.3. T[locTpoeHue Moieeli, OMUCHIBAIOIINX CBSI3b MEX 1y JaHHbIME, B MS Excel

Brruncnenne koBapuanui M Koppensuuid. IlocTpoeHue perpeccMOHHOrO  ypaBHEHUS.
Jluneitnas perpeccusi, BcTpoeHHble ¢yHKimun MS Excel. Cratuctuueckne KpUTepHH KadecTBa
MOJyYEHHOTO  PErpecCHOHHOro cooTHomeHusa. Koapduument nerepmuHanuu, F-cratucrtuka.
JloBepuTenbHbIE MHTEPBAJBI A1 KO3()PUIMEHTOB ypaBHeHUs perpeccun. Bron ¢opmyn. Perpeccus
Ha OCHOBE HEJIMHEWHBIX YPaBHEHHUI.

2.4. IToctpoenne onHO(DaKTOpHBIX perpeccuoHHbIX Mojeneit TableCurve 2D

[IpenBapuTenbHas MOATOTOBKA JaHHBIX. BBOA M UMIOPT AaHHBIX. 3allycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmopsounBaHue U (GuiabTpalus pe3yabTaToB. Tabinia napaMeTpoB ypaBHEHUS
perpeccun. MHTepIipeTaiys pe3yabTaToB. AHaiIu3 ocTatkoB. @opMaTupoBaHue rpadguka. Y cTpaHeHHe
«HeylayHbIX» 3HadeHui. lcmonb3zoBanue (uiIbTPoB, BbluncieHne Dypbe CHEKTpa, CriakKMBaHUE
crmaitHoM. ['eneparust Tabnun. CoxpaHeHHe pe3yJbTaTOB aHalIM3a. DKCHOPT pe3yiabTaToB B MS
Word.

3-if paznen: «O0padoTka 1aHHbIX U Bbluncjaenusi B MathCAD»
3.1. OcHOBHBIE MATEMATUYECKUE BEIUUCIEHUS CO CKaJIApHBIMU U MATPUYIHBIMH BCIIMYMHAMHA
Apudmerndeckue omneparnuu, TMpaBuiaa Habopa ¢GOpMys, JJIEMEHTapHBIE BBIYHCICHUSI.
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Hcnonws3zoBanne BcTpoeHHBIX (GyHKImA. [loctpoenne GyHKOHMI Moab30BaTeNeM, OIEpaluu ¢
¢ynkuusamu. MaterpupoBanue u auddepenuupoBanne. Co3naHue BEKTOPOB U MATpPHULL, ONEPALUU C
HUMH. MaccuBbl, UX CO3JlaHHe, onepanuu ¢ maccuBamu. [loctpoeHue rpagukoB. AHaIUTHYECKHE
(CUMBOJIbHBIE) BBIYUCIICHUS.

3.2. HaxoxneHnue KkopHeH, pelieHue ypaBHEHUH U CUCTEM YpaBHEHHI

HaxoeHust KOpHEN HEJITMHEHHOT0 ypaBHEeHUs. Pellenre IMHEMHBIX ypaBHEHUN B MaTPUYHOU
dopme. Pemienne KOHEUHBIX YpaBHEHHMI M CHCTEM KOHEYHBIX ypaBHEHHii, oneparopsl Given — Find,
YHCJICHHOE M CHMBOJIbHOE pelieHue. Perienue oOBIKHOBEHHBIX Au(depeHInanbHbIX ypaBHEHUN U
crcTeM OOBIKHOBEHHBIX au(epeHIMaabHbIX ypaBHEHHH, onepaTopsl Given — Odesolve, pemienue
cucreM au(pdepeHIUANTbHBIX YpPaBHEHUH pa3IMYHOrO TMOpsAKa, HavajdbHAas W KpaeBas 3ajauu,
HCIOJIb30BaHUE ONLMMA, BBIBOJ PE3Y/IbTATOB, T'pa UK pelIeHus, TOYHOCTh peuieHus. Oneparop rkfixed,
pelieHre HavanbHOU quddepeHnaIbHoi 3a1aul nepBoro mopsijaka merogom Pynre-Kyrra, cBenenue
IIPOM3BOJILHOTO YPaBHEHHUS K YPaBHEHHUIO [IEPBOTO MOPSAIKA, BHIBOJI PE3YJIbTATOB, IpaMK PELICHUs.

3.3. O6paboTKa JaHHBIX

Pacuer snemeHTapHBIX (OMMCATENBbHBIX) CTATUCTHK. BeTpoeHHbIE cTaTHCcTHUECKUE (YHKIUU.
PaGora co crpynnupoBaHHBIMH JaHHBIMH. [e€HepupoBaHWE 3HAUYEHUH CIy4ailHOW BEITUYHHBI.
MoznenrpoBaHue cirydyalilHOW BEJTMYMHBI, UMEIOLLEN pa3InYHbIE PACIIPEACICHUS.

5.3. [lpakTuyeckue 3aHsATUA

Ne Ne paznena . Bcero
HanmMeHoBaHHMe MPAKTHYECKHUX 3AHATHIA
n/n | JUCIUNINHBI 4acoB
1-ii paznen | CoBpemeHHBIe rpaduyecKre MeTOIbI BU3YaJH3aAIMU JAHHBIX 9
1 1.1 Busyanuzanus nanuaeix B MS Excel 3
5 19 Busyanu3zaius nanHsix B ABymepHom cirydae (Goden Software 3
' Grapher)
3 13 Busyanu3zaius nanusix B TpexmepHoM ciydae (Goden Software 3
' Surfrer)
. CoBpeMeHHbI KOMINIBIOTEPHBII CTATUCTUYECKHI aHAIN3
2-ii paznen 12
JAHHBIX
4 2.1 Breruucienue onucarenbHbIXx ctatucTuk B MS Excel 3
Brerunciienue onucaTesbHbIX CTATUCTHK B «Statistica for
5 2.2 . 3
Windows»
[TocTpoeHre Mo Ieme, OMUCHIBAIOIINX CBSI3b MEXKTY IAHHBIMH, B
6 2.3 3
MS Excel
[Toctpoenne 01HOGAKTOPHBIX PETPECCUOHHBIX MOJIENIEH
7 2.4 3
TableCurve 2D
3-ii pazgea | O6padoTka JaHHBIX U BeIuHcaeHusi B MathCAD 9
8 31 OCHOBHBIE MATEMAaTUYECKHE BBIYUCICHUS CO CKAISPHBIMU U 3
' MaTPUYHBIMHA BEJTUIHHAMU
9 3.2 HaxoxpaeHue kopHeil, pellieHue ypaBHEHUI U CUCTEM YpaBHEHHM 3
10 33 OcCHOBHBIE MATEMAaTUYECKUE BBIYUCICHHS CO CKAISIPHBIMU U 3
' MaTPUYHBIMH BEJTUIHHAMU

5.4. JlaGopaTopHBIil MPaKTUKYM
He npenycmotpeHo.

5.5. CamocTosiTenbHas paboTa




Ne Ne paznena . Bceero
Buja camocTosiTeibHOM padoThI

n/n | AMCHUTIHHBI 4acoB
1-it pazgen | CoBpeMeHHbIE rpaduyecKre METObl BU3yaTH3alluy JAHHBIX 12
1 11 O3HakOMIICHHE C PA3IMYHBIMH THIIAMH TpaudecKoro 4
npeacrasiacHus qanubix B MS Excel
5 19 O3HaKOMIICHHE C PA3ITMYHBIMH THIIAMH I'papUIecKoro 4
npeacrasieHus AanHbX B nakere Goden Software Grapher
3 13 O3HakOMIICHHE C PA3JIMYHBIMU THIIAMH TpaudecKkoro 4

npeacTaBiacHus AaHHbIX B makere Goden Software Surfrer

2-ii paznen CoBpeMeHHBIN KOMITBIOTEPHBIN aHATN3 JaHHBIX 17

O3zHakoMJyIeHHE ¢ QYHKIUSMU CTATUCTUYECKOM 00paboTKu

4 2.1 4
na"ubix B MS Excel
O3zHakoMJIeHHE ¢ (YHKIUSIMU CTaTUCTUYECKOU 00paboTKH

5 2.2 o . 4
naHubIx B «Statistica for Windows»
AHaM3 MHOTOMEPHBIX JIAHHBIX C IIEJIbI0 OOHAPYKEHUS

6 2.3 BHYTpeHHHUX cBsizeld B MS Excel. Onenka kadecTBa momy4eHHbIX 4
COOTHOIIIEHHH.

7 24 [TocTpoeHnne ogHO(GAKTOPHBIX PETPECCHOHHBIX MOJIEIICH 5

TableCurve 2D

3-it pazgen | O6paboTka naHHBIX U Beruuciaerus B MathCAD 13

OzHakomJienue ¢ mpasuiamu pabotsl B MathCAD u

8 3.1 g 4
puoOpeTeHNEe HaBBIKOB MMPOBEACHHUS BRIYMCICHHNA
9 32 Haxoxaenne kopHel, penieHne ypaBHEHUH U CUCTEM YpaBHEHUM 4
] cpenctBamu MathCAD
10 3.3 Osnakomiierne ¢ pyHkiusiMu oopadorku B MathCAD 5
HUTOI'O yacoB B cemecTpe: 42

6. Hepeqeﬂb y‘leﬁHO-MeTOJII/IHECKOFO o0ecneueHus AJIsA CaMOCTOSITEIbLHOM paﬁoTbl
oﬁyqammnxcsl o AMCHUIIJIMHE

1. Paboyas nmporpamma 1o AUCHHUIIIINHE

2. Meronuveckne yKa3aHHsS O OpPTraHW3allMM CaMOCTOATENBHON pabOThl OOydYarOUIMXCS TI0
JTUCIIUILINHE.

3. IlepedeHn BOIIPOCOB MPOMEKYTOUHOM aTTECTAIHH.

4. Metonuyeckoe obecriedeHre TUCIIUILUIMHEI B cpefie JUCTaHIIMOHHOTo 00ydueHus Moodle.

7. ®oH OLEHOYHBIX CPEICTB s NPOBEACHHUS NMPOMEKYTOYHOM/TeKYIIeH W NMPOMEKYTOYHOM
arrecraunumu oﬁyqalomnxm o AMCIMIIJINHE

®OC obecrieunBaeT OOBEKTHBHBIM KOHTPOJb JOCTHUKEHHS BCEX pE3yJIbTaTOB OOy4YEHHS,
3aIIaHUPOBAHHBIX ISl AUCIUTITUHBI.

®OC Bkmoyaer B ceos:

- TIepevyeHb KOHTPOJIMPYEMBIX pa3JesiOB TUCIMILIMHBI C yKa3aHUEM Pe3yJIbTaTOB O0yUYESHHUS;

- TUINOBBIE KOHTPOJIbHBIE 3aJaHHUs WIM HHbIE MaTepuasbl, HEOOXOJHWMBbIE MJIs OLEHKU
3HaHUI, YMEHUI ¥ HaBBHIKOB U (MJIM) OIBITA JESITEIBHOCTH, XapaKTEPU3YIOLIUX dTamnbl (HOPMUPOBAHUS
pe3ynbTaToB OOydeHHss M OOECHeuMBAIOIIMX JOCTH)KEHUE IJIaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
0o0pa30BaTeNbHON MPOrpaMMBl;

- METOAMYECKHE MaTepuabl, ONpPENEISAIONINE MPOLEAYpPhl OLICHUBAHWS 3HAHWM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA IEATEIbHOCTH, XapaKTEPU3YIOILUX 3Tanbl JOPMHUPOBAHUS KOMIIETEHIIUH.




7.1. IlepedeHb KOHTPOIMPYEMBIX Pa3/esioOB AUCLUILINHBI C YKa3aHHEM PE3yJIbTaTOB 00yUeHUS

o KonTposmmpyembie
u /;[ pasaennl Pe3yabTaTsl 00yueHus
AUCHMILINHBI
1 1-i1 paznen 3HATh: Pa3JUYHbIE METOABI JBYX- U TPEXMEPHON BU3YyaIU3aLllU
JAHHBIX
YMeTh: BbIICTISATh XapaKTepHbIE 0COOEHHOCTH, COJIEPKaIINecs B
JAHHBIX

BJIA/IETh: CIIOCOOHOCTBIO OPHEHTHPOBATHCS B MPUKJIATHBIX MTAKETaxX
00pabOTKH JTaHHBIX

2 2-1 pasaci 3HATb: KaKMC MaTCMAaTHYCCKHUE MOJCIIN U METOAbI UCIIOJIB30BAaTh JJIA
OIIMCaHMA JaHHBIX

YMETb: UHTCPIPETUPOBATH PEIYIIbTAThI, IIOJTYUCHHBIC IIPU aHAJIN3E
JaHHBIX

BJIaJ1€Th: HAaBbIKaAMHU HCIIOJIb30BaHUA MAaTEMATHYCCKHUX ITaAKCTOB
IMPUKJIAAHBIX ITPOTpaMM IJId aHAJIM3a JaHHBIX

3 3-ii paznen 3HATH: AJITOPUTMBI AaHAJIN3A JIAHHBIX

YMETh: IOHMMAaTh NPUEMIIEMBIC KJIACChI MOI[CJ'ICI‘/'I, IIO3BOJJIAOIIUC
OIIMChIBATh UCXOAHBIC JAHHBIC, B TOM YHCJIC, HAXOAAIINXCs Ha CTBIKC

HayK

BJIaJ1€Th: HAaBbIKaMH UCIIOJIB30BaHUA CTATUCTHYCCKHUX ITaKCTOB
IIPUKJIAAHBIX IIPOrpaMMm I aHaJInM3a JaHHBIX

7.2. Onucanue MoOKa3aTeled M KPUTEPUEB OLICHUBAHUSA KOMIIETEHUMH Ha Pa3jIM4HbIX 3Talax HX
(hopMupOBaHMS, ONMCAHUE ITKAJT OI[CHUBAHMS

OneHka «OTJINYHOY («3aYTEHOY)

— CUCTEMATHU3UPOBaHHbIE, IITyOOKHE W TOJHBIE 3HAHUS MO BCEM pasjeiaM TUCIUIUIMHBI, a
TaKXe 110 OCHOBHBIM BOIIPOCAM, BBIXOJSAILINM 32 IPeJesbl yueOHOM MporpamMmsl;

—TOYHOE MCIOJIb30BaHUE HAYYHOW TEPMHMHOJIOTMH, CUCTEMAaTHYECKH I'PAMOTHOE M JIOTUYECKU
MIpaBWJIBHOE U3JI0KEHHE OTBETA HA BOPOCHI;

— 0e3ynpedHoe BlIaZIeHHe HHCTPYMEHTapueM y4eOHOM JUCHMILIUHBIL, YMEHUE ero 3p(GeKTHBHO
HCIIOJIb30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33124,

— BBIp@KEHHAsi CIIOCOOHOCTh CaMOCTOSITENIbHO M TBOPUECKM peLIaTh CIIOKHBIE MPOOJIEMBI U
HECTaHJapTHbIE CUTYaIUH;

—IIO0JIHOE U TNIyOOKOE YCBOEHHE OCHOBHOM U JIONOJHUTENBbHOM TUTepaTyphl, pEKOMEHI0BaHHON
paboueii mporpaMMoit 0 AUCHUIUINHE;

—YMEHHUE OPUEHTHPOBATHCS B TEOPHSX, KOHUENIMAX U HANPABICHUAX IUCLUIUIMHBI U 1aBaTh
UM KPUTHUYECKYIO OLIEHKY, UCIOJIb3Ysl HAYYHbIE TOCTH)KEHUS JPYTUX TUCLHUIUINH;

—TBOpYECKass CaMOCTOsITeNbHAas paboTa Ha NPAKTHYECKUX/CEMUHAPCKUX/TA00paTOPHBIX
3aHSATUSIX, AKTUBHOE y4acTHE B TPYIIOBBIX OOCYKICHUSX, BBICOKUN YPOBEHb KYJIbTYphI UCIOJIHEHUS
3aJIaHui;

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

Or1eHKa «xopomoy («3a4TeHo»)
— JIOCTAaTOYHO TOJIHBIC U CUCTEMATU3HPOBAHHBIC 3HAHUS TI0 JUCIUILINHE,
—YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHIICIIUAX M HANPABICHUSAX JUCIIUTITHHBI
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U 1aBaTh UM KPUTHYECKYIO OLICHKY;

—HUCIOJIb30BaHUE HAyYHOW TEPMHUHOJIOTHM, JIMHIBUCTHYECKH W JIOTMYECKH IIPABHIIBHOE
U3JI0KEHHUE OTBETA Ha BOIIPOCHI, YMEHHE JeaTh 000CHOBaHHbIE BHIBO/IbI;

— BJIAICHAE MHCTPYMEHTAPUEM [0 AMCLHUIUIMHE, YMEHHE €r0 UCIOJIb30BaTh B IIOCTAHOBKE U
pelIeHNH HAyYHBIX U MPO(EeCCHOHAIBHBIX 3a/1a4;

—YCBOCHME OCHOBHOW M JIOIOJHUTEIBHOM JIUTEpaTypbl, PEKOMEHIOBAHHOW paboueit
IIPOrpaMMOM 1O AMCLHUILINHE;

— caMocCTosITeNIbHasE paboTa Ha MPAKTUUYECKUX 3aHATHUSIX, y4acTHE B IPYNIIOBBIX OOCYXAECHUSX,
BBICOKHH YPOBEHb KYJIBTYPbI UCIIOJIHECHUS 3aJaHUN;

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

O1leHKa «YJ0BIETBOPUTEIILHOY («3aYTEHO))

— I0CTaTOYHBI MUHUMAJIbHBIA 00bEM 3HaHUM 110 JUCLUIUINHE;

— YCBOEHHE OCHOBHOM JIMTEPATyphl, PEKOMEHJOBAaHHOM paboueil mporpaMmoi;

—yYMEHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENUUSAX W HANPABICHUAX IO
JUCLIMIUIMHE U JaBaTh UM OLICHKY;

— MCII0JIb30BaHNE HAYYHON TEPMHHOJIOIMH, CTUIMCTUYECKOE U JIOTHUECKOE HU3JI0KEHHUE OTBETa
Ha BOIPOCHI, YMEHUE JIeaTh BbIBO/bI 0€3 CYIIECTBEHHBIX OIINOOK;

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

—YMEHHUE M0 pyKOBOJCTBOM IIPENOIaBATENs PElIaTh CTaHAAPTHBIE 3a/1a4H;

—paboTa MojA pPYKOBOJCTBOM MpernojaBarels Ha MPAKTHUECKUX 3aHATHAX, IOMYCTUMBIN
YPOBEHB KYJIBTYPBI HCIIOJTHEHUS 33 JlaHAN

— IOCTaTOYHBI MUHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTH 3asBIIEHHBIX B paboueit
IIporpamMMe pe3yibTaToB O0yUeHHS.

O1eHKa «HEYJIOBJIETBOPUTEIBHOY («KHE 3a4TEHOY)

— (hparMeHTapHbIE 3HAHUS 110 AUCLUIIINHE;

—OTKa3 OT OTBETA (BBINOJIHEHUSI TMCbMEHHOU paboThl);

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

— HEyMEHHE UCIOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HaJInyue rpyobIxX OMMOO0K;

— HA3KHAW YPOBEHb KYJBTYPbI HCIIOJTHEHUS 33 1aHUM;

— HU3KUM YpOBEHb CQOPMHUPOBAHHOCTU 3asBJICHHBIX B palOouell MporpaMMme pe3yibTaToB
oOyueHusl.

[ITkana olleHUBAHHUS
KonnuecTBo npaBUIIBHBIX
OTBETOB, % Onenka
1o 50 «HEYJIOBJIIETBOPUTEIBHOY, «HE 3aYTEHO»
ot 51 1o 65 «YIOBIIETBOPUTEIIBHOY, «3aU4TEHO)
ot 66 110 85 «XOpOILIOY, «3aUTEHO
oT 86 «OTIUYHOY, «3aUTEHO»

7.3. TunoBbie KOHTPOJIBHBIC 3aJJaHUS WM WHBIE MaTepUaAIbl TEKYIIEH aTTeCTaIliy, HEOOXOIUMBIE IS
OLICHKU 3HAHUM, YMEHUH W HABBIKOB M (WJIM) OMbITa JEATEIBbHOCTH, XapaKTEPU3YIOIIMX 3Tallbl
(dhopMUpOBaHUS PE3YIBTATOB O0yUEHUSI M 00ECIICUNBAIOIINX JOCTHIKEHHIE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOCHHS 00pa30BaTEILHON MTPOTrPAMMBI



NuauBuayaabHbIe 3a1aHUs

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

3anaua (3ananue) 2: BusyanuzupoBaTh TpeXMEpHBIE JaHHBIE.

3anava (3apanue) 3: OnpenenuTh HAIWYUE JIMHEHHOW CBSI3U B CIIy4ae JIBYMEPHBIX JAHHBIX U
JI0Ka3aTh ee aJieKBaTHOCTb. MIHTepnpeTanus pe3ynbrara.

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

3anava (3azanue) 5. OnpenenuTh Hajau4une JMHEWHOM CBSI3U B Clydae MHOIOMEPHBIX JTAHHBIX U
JI0Ka3aTh ee aJieKBaTHOCTh. IHTepnpeTanus pe3ynpraTa.

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

3amaua (3amanue) 7. HailTu KOpHHM ypaBHEHHUS, KOPHHU CHCTEMBl YpPaBHCHHH, peEIICHUS
OOBIKHOBEHHOTO M (PEpEeHIINATBPHOIO YpaBHEHHS, CHUCTEMbl OOBIKHOBEHHBIX au((depeHIrnanbHbIX
YpaBHEHUH.

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

IIpumepbl MHAUBUAYAIBHBIX 3a/1aHU:

I/ICXOIIHI)IM MaTepI/IaJIOM IJIA BBIITOJIHCHUA I/IHIII/IBI/II[yaHI)HI)IX 3anaHm71 CJIY)KaT Ta6JII/IIII>I C IaHHBIMHU B
Excel.
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Kontpoabnas padora

(Komniekm 3a0anuil OJisi KOHMPOJILHOU pabomul)
Tema 1. Buzyanuzanus qaHHBIX.

Bapwuant 1. BuszyanuszupoBats AByMEpHBIE JaHHBIE.
2.

Bapuant

Busyanusnupoarb

COOTBETCTBYIOIIUX JIMHUI YPOBHS.

Bapuanr

3.

Busyanusuposatb

COOTBETCTBYIOIEH TOBEPXHOCTH.

Tema 2. Haxoxnenue BHYTPCHHUX CBsI3eM MCKAY NCPCMCHHBIMU.

TpEXMEpHbBIE

TpEXMEpHBIE

JaHHBIC

JaHHBIC

oMo

HU300paKeHUs

npu 1HoMOIur H306pa>1<eHm{
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Bapwuant 1. [Touck TMHEITHON CBS3U B Cily4ae TBYMEPHBIX JTAHHBIX.

Bapuant 2. [louck HeIMHENHOH 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. BreluucieHue KOpHEH HETMHEWHOrO YpaBHEHUS M CHUCTEMbl HEJIMHEHHBIX
YpaBHEHUH.

Bapuant 2. Pemenue OOBIKHOBEHHOTO Au(QEpeHINATHHOIO YpPaBHEHUS W CHUCTEMBI
OOBIKHOBEHHBIX AH((DepeHIINaTbHBIX YPaBHECHUH.

BapuanT 3. Beruncienus B8 MathCAD.

7.4. TeopeTnyeckue BOIPOCH U MPAKTHUECKUE 3aJaHUs JIJIsl TPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
oOyuaromuxcsi, HEOOXOAUMBbIE JJIsl OLICHKU 3HAaHWUM, YMEHHUI U HaBBIKOB U (WJIM) OMBITA JESTEIbHOCTH,
XapaKTePU3YIOMIMX 3Tarbl (POPMUPOBAHUS PE3YIbTATOB OOyYEHUS M OOCCIECUMBAIOIINX JTOCTHIKECHUE
TUTAHUPYEMBIX PE3YJIbTaTOB OCBOSHHS 00pa30BaTEIbHOM MPOrPaMMBbI

7.4.1. TeopeTu4ecKkue BONPOCHI 1Jisl MPOBEAEHHUSI MPOMEKYTOUHOI aTTecTANU 00y4aI0IMXCSl

Busyanu3zanus nanasix B MS Excel

Busyanuzanus nanseix B iBymepaom cirydae (Goden Software Grapher)
Busyanuzanus nanssix B TpexmepHoM ciaydae (Goden Software Surfrer)

Breruncnenue onucaTenbHbIX cTaTHCTHK B MS Excel

Brruncnenmne onucaTtenbHbIX CTAaTUCTUK B «Statistica for Windows»

[TocTpoeHue Mozesel, ONMCHIBAIOIINX CBSA3b MKy AaHHbIME, B MS EXcel
[Toctpoenue onHobaKkTOpHBIX perpeccuoHHbIX Mojenei TableCurve 2D

OCHOBHBIE MATEMAaTUICCKUE BBIYUCIICHUS CO CKAIIPHBIMUA U MAaTPUIHBIMU BETMUNHAMU
HaxoxeHue KopHeH, pelleHre YpaBHEHUN U CUCTEM YpaBHEHUN

0. O0paboTka TaHHBIX

ROoo~NoGO~LONE

7.4.2. IlpakTHyecKue 3a1aHUs 5 IPOBeIeHHs MPOMEKYTOUHOIH aTTeCTALMU 00y4AI0OIIHXCH

1. BuszyanusupoBaTh AByMEpHbIE JaHHBIE.

2. Buzyanu3upoBaTb TpeXMEpPHBIE JaHHBIE.

3. OnpenenuTh HaTMUWE JTUHEWHOW CBSI3M B CiIydae JBYMEPHBIX MaHHBIX W JIOKa3aTh €€
afieKkBaTHOCTb. MIHTepnipeTanus pesynprara.

4. YCTaHOBUTHh HaJIM4YME€ HEJIMHEHHOW CBSA3M B Cilydyae JBYMEpPHBIX JAHHBIX U JI0Ka3aTh €€
azieKkBaTHOCTh. IHTepnipeTanus pesynbTara.

5. OnpenenuTh HaIW4YUe JUHEHMHON CBSI3W B CIy4ae MHOTOMEpHBIX JIaHHBIX M JOKa3aTh €€
asieKkBaTHOCTb. MIHTEpnipeTanus pesynbTara.

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

7. HaliTu KOpHM ypaBHEHHs, KOPHU CHUCTEMbl YpaBHEHHH, pelleHus OOBIKHOBEHHOTO
g depeHINaTbHOTO YPaBHEHUS, CUCTEMbl OOBIKHOBEHHBIX TU((epeHITNATbHBIX ypaBHEHUI.

8. Boruncnenus B MathCAD.

7.5. Meroauueckue MaTepUalibl, ONPEAEIAIONIME POLEAYPhI OLIEHUBAHUS 3HAHUHM, YMEHUM, HABBIKOB
U (WIK) OmbITa JOEATENIbHOCTH, XapaKTepU3YIOMIMX ATanbl (OPMUPOBAHUS PE3YJIbTATOB OOyUYEHUS U
o0ecreynBaroIuX JOCTHKEHUE IUTAHUPYEMBIX Pe3yIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrpaMMBI

Ne KonTposmnpyembie
HaumeHoBaHue OLICHOYHOIO CPeICTBA
n/n | pasaenbl JMCHUNIMHBI
1 1 WNuauBrayanbHOE 3aJaHUe, KOHTPOJIbHAS paboTa, TECOPETUUECKHE
BOINPOCHI U NPAKTUYECKHE 3aaHUs AJIsl IPOBEICHHUS
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MIPOMEKYTOUYHOM aTTECTALMU

I/IHI[I/IBI/I,I[yaJ'IBHOC 3a/IaHUC, KOHTPOJIbHAA pa60Ta, TEOPECTUUCCKHUC

2 2 BOIIPOCHI ¥ TPAKTUYECKUE 3a/IaHUS JIs1 IPOBEACHUS
POMEKYTOYHOM aTTECTAIIMH
WuauBuayanbHOE 3a1aHHEe, KOHTPOJIbHAS paboTa, TCOPETHICCKHE
3 3 BOIIPOCHI U IPAKTHYCCKUE 3aJaHUS JIJIS TIPOBEACHHUS

MPOMEKYTOYHOM aTTECTALMU

8. Hepeqenb OCHOBHOHI H [ONOJHHUTEJIbLHOI JUTEPATYyphbI, H606X0)1HM0171 aJid  OCBOCHMUA
AUCHHUIIIIMHBbI

Ne
n/n

ABTOp, HA3BaHUE, MECTO U3IAHUS, U3/1ATEeJIbCTBO,
roj u31aHus y4eOHoi U y4eOHO-MeTOANYeCKOM
JINTEPATYPhbl

Ccbuika Ha 3x3emMiuisap B IbC /
KoJIn4ecTBO dK3eMIuisipoB B HTh

OcHoBHasi uTEpaTyp

CoBpemeHHbIe HTHPOPMAIIMOHHBIE TEXHOJIOTHH
[DnmexkTpoHHEIH pecypc]: yaeoHoe mocodue / O. JI.
Cepgetnuk, A. A. Ilneryxuna, W. I1. XBoctoBa [u ap.].
— DIIeKTPOH. TEKCTOBBIC AaHHbIE. — CTaBpOMOIIb:
Cesepo-Kaskasckuii ¢penepanbHbIii YHUBEPCHUTET,
2014. —225c.

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

Kyaunos, 0. 1. CoBpemenHbie HH(GOpMALIMOHHBIE
TEXHOJIOTUH [ DIIEKTPOHHEIN pecypc]: yueOHoe
nocodue / 10. . Kyaunos, C. A. CycnoBa. —
DNEeKTPOH. TEKCTOBbIE NaHHble. — Jlunenk: Jlunenkuit
roCylapCTBEHHBIN TEXHUYECKUH yHUBepcureT, DbC
ACB, 2013. — 84 c.

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

CoBpemeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUU
[DnexTponHsbIi pecypc]: yuebHoe mocodue / A. I1.
Auekcees, A. P. Bantotun, U. A. Koponbskosa [u ap.] ;
nox pen. A. I1. AnekceeB. — DIEKTPOH. TEKCTOBBIC
nanHsle. — Camapa: [ToBoKCKMI ToCcy1apCTBEHHBIN
YHUBEPCUTET TEICKOMMYHUKAIIMK U UHPOPMATHKH,

2016. — 101 c.

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

Usanern, I'. E. MaTtematnueckoe MOJAEIMPOBAHUE
[DnexkTpoHHBIH pecypc]: yueOHoe mocobue / I'. E.
Wganen, O. A. lIBuHa. — DNEKTPOH. TEKCTOBbIE
nannsle. — Kemeposo: Kemeposckuii
TEXHOJIOTHYECKUI UHCTUTYT MUIEBON
npombluieHHocTH, 2014. — 102 c.

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

JlonosiHuTEIbHAS JIUTEPA

Typa

[TaBnoBa, E. A. TexHonoruu pa3paboTku
COBPEMEHHBIX NHPOPMAIIMOHHBIX CUCTEM Ha
mwiardopme Microsoft. NET [Dnekrponnsriii pecypc] /
E. A. TlaBnoBa. — DJEKTPOH. TEKCTOBBIC JaHHBIE. —
M.: UnTepHer-YHuBepcurer MHPOpMaITMOHHBIX
Texnonoruit (MHTYUT), 2016. — 128 c.

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

KysHnenona, JI. B. Jlekuuu no coBpeMeHHBIM BeO-
TeXHOJIOTHSM [ DnekTpoHHsbIi pecypce] / JI. B.
Ky3HenoBa. — DJIEKTPOH. TEKCTOBBIE JaHHbIE. — M.:
Nutepuer-Yuusepcurer MHDOpMamoHHbIX
Texnonoruii (MHTYUT), 2016. — 187 c.

http://www.iprbookshop.ru/52151.html
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9. [Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJEKOMMYHUKANMOHHON ceTn «MHTepHeT»,
HEeO0XO0AUMBIX /1JIs1 OCBOCHMS TN CIUNTHHBI

HaumenoBanue pecypca ceru «AuTepHET» DJIeKTPOHHBII apec pecypca
OBC n3narenbcrBa «JIaHbB» https://e.lanbook.com/
OBC m3narenscrBa «IPRsmarty https://www.iprbookshop.ru/
OopasoBarenbHas mwiathopma «tOpaiiT» https://urait.ru/
Hayunas snekrponnast 6ubanoreka eLIBRARY.RU https://www.elibrary.ru/defaultx.asp
CaiiT cripaBo4HOI paBoBoii cucteMbl «KoHCYIbTaHT https://www.consultant.ru
[Taroc»
Enusblil 31€KTPOHHBIM pecypc y4eOHO-METOAMUYECKOM

nuteparypsl CIIGITACY www.spbgasu.ru

®denepanbHbIil 00pa3oBaTeNbHbI NopTan "EnuHoe okHO

" http://window.edu.ru
JIOCTYIIa K 00pa30BaTeIbHBIM pecypcam

Cucrema aumcrannmoHHoro obOyuenus CIIGIACY

Moodle https://moodle.spbgasu.ru/

Hepeqeﬂb HpO(l)eCCI/IOHaJII)HI)IX 0a3 JAHHbIX, H006XOIII/IMI)IX AJIA OCBOCHUSA JUCHUIIJIMHBI

Odwunuaneapii  caiit  Beicmei aTTecTanoHHou | vak.ed.gov.ru
komuccun (BAK) mpu MunucrepctBe 00pa3oBaHUs U
Hayku Pocculickoit ®enepanuu.

PedeparuBnas u  copaBouHas ~— 0asa  gaHHBIX | https://www.scopus.com
PELICH3UPYEMOii JITepaTypbl SCOPUS

IMomurematnueckass pedeparuBHo-6ubaHOrpaduueckas | https://apps.webofknowledge.com
U HaykoMeTpuyeckas (OmOimmomerpuueckas) 0Oasa
manaeix Web of Science

®enepanbHas ci1yk0a 0 UHTEIEKTYalIbHOMN

COOGCTBEHHOCTH. https://rupto.ru/ru

PedeparuBHast 6a3a maHHBIX MO YHCTON WM TpUKIaaHOW | https://zbmath.org/
matematuke zbMATH

Caiit xommannu PTC, Beimyckaromieii MaTeMaTHYECKHIA

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

10. MeToauveckne yKazaHus JAJs1 00YyYAKIIHUXCS 10 OCBOCHHUIO TUCIHIIJIMHBI

BaxueiimmM  3TanmoM  u3ydeHWs]  JUCHMIUTAHBI  SBJSIETCS  caMOCTOsITeNbHAas — paborta
00yJaronmxcsi ¢ UCIOJIb30BAHMEM BCEX CPEACTB M BO3MOXKHOCTEM COBPEMEHHBIX 00pa30BaTEIIBHBIX
TEXHOJIOTHIA.

B 06Bem camocTosATensHON PabOTHI 1O AUCITUTUTHHE BKITIOUAETCS CISAYIOIIEE:

- M3y4YeHUE TEOPETUUYECKHUX BOIIPOCOB 110 BCEM T€MAaM JIUCLUILINHBIL;

- MOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH;

- MOATOTOBKA K 3a4eTy.

[Ipuctymass Kk W3y4eHUIO AUCITUIUIHMHBI, HEOOXOIWMO B TIEPBYIO OYEpEb O3HAKOMUTHCS C
conepxkanueM PIIJI, a Takke METOOMYECKMMH YKa3aHUSIMH [0 OPraHU3alMyd CAMOCTOSITEIbHOMN
paboTHI.

B pamkax camocTosTenbHON pabOThl O U3YYEHUIO TUCIUTUTMHBI 00yYaroIIMCst HEOOX0IUMO:

- MIPU CaMOCTOATEILHOM M3YYEHUU TEOPETUUYECKON TEMBI ClIeJaTh KOHCIIEKT, UCTIOIb3YS
pekomenioBanHble B PI1J[ ncrounukuy;

- OTBETUTH Ha KOHTPOJBHBIE BONPOCHI 110 TeME, UCN0JIb3ysl Matepruaiiel POC;

- MOATOTOBUTHCS K MPOMEKYTOUHON aTTECTAIUU.

Htorom u3ydeHus: IUCIUIUIMHBI ABJISETCA 3a4eT. 3a4eT MPOBOJIUTCS MO pacnucaHuio. Popma
MIPOBEJICHUS 3aHATHSI MOXKET OBITh YCTHasl, TUChbMEHHAsI U B DJIEKTPOHHOM Buje. OOyuaromiuecs, He
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mpomeamue aTTeCTaluio, JOJIXKHBI IMKBUAUPOBATE 3a10JI>KECHHOCTE B YCTAHOBJICHHOM ITIOPSAAKE.

11. Ilepeyenr uHGPOPMANMOHHBIX

TEeXHOJIOTHIi,

HCIIOJIB3YEMBIX TIIPpH OCYIIECCTBJICHUM

06p330BaTeJH>HOF0 nmpouecca mo JMCUUIIMHE, BKJIIOYasd NMEPpeYCeHb NMPOorpaMMHoOro o0ecneyeHus

U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. HpOBGI[eHI/Ie IMPAKTUYCCKUX 3aHATHH C HCIIOJb30BaHUEM MMPE3CHTAIMOHHOTO MaTcpurajia

(mpuMeHeHue MyJIbTUMEIUHHBIX TEXHOJIOTHA);

2. V3yueHne OTACIBHBIX TEM C UCIIOIb30BAHUEM CUCTEMBI TUCTaHIIMOHHOTO 00yueHuss Moodle;
3. Pabora ¢ pecypcamu uHGOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «HTepHeT» (mpu

HEOOXOIUMOCTH ):

- 3JIEKTPOHHBIMU OMOTMOTEYHBIMU CUCTEMAMU;
-COBPEMECHHBIMU TPOGECCHOHATBHBIMU 0a3aMU JIaHHBIX (B TOM YHCJIE MEXIYHApOIHBIMU
pedepaTuBHBIMU 0a3aMH JaHHBIX HAYYHBIX U3/IaHUN);

- “H(GOPMAIIMOHHO-TIPABOBBIMH CUCTEMaMU;
- UHBIMH HMH()OPMALMOHHO-CIPABOYHBIMU

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHET;

CUCTeMaMU U pecypcamMu HH(DOPMAIIMOHHO-

4. Pabota ¢ pecypcaMu JIOKaJbHOM ceTH OpraHu3anuu (Ipyu He0OXOUMOCTH):

-HH(POPMAIIMIOHHO-TIPAaBOBBIMU cucTeMamu KoHcynbTaHT u [apaHT;

- nH(OPMAIIMOHHO-TIPaBOBO# 0a30i naHHbIX «Komekcy;

5. CtanaapTHOE TPOrpaMMHOE 00ECTICUEHHE MEPCOHATBHOTO KOMITBIOTEPA.

6. [Ipuknaanbie mporpaMmbl Ui BH3yanusaiuu gaHHeix - Goden Software Grapher, Goden
Software Surfrer, Systat TableCurve2D, Statistica for Windows, MathCAD.

12. Onucanne MaTepuaIbHO-TEXHUYECKOI

0a3bl, HeoO0XOAMMOI ISl OCYIIEeCTBJICHUSA

06pa30BaTeJ’IbHOFO nmpouecca nmo 1MCIHUMIlIJINHE

VYyebHast aynutopus ISl TPOBEICHUS 3aHATUN
JIEKUMOHHOI'O THIIA, 3aHATUNA CEMUHAPCKOTO THIIA,

KYpCOBOTO MIPOEKTUPOBAHUS (BBITIOJIHEHUS
KYpCOBBIX paboT), TPYNIOBBIX U MHIUBUAYAJIbHBIX
KOHCYJIbTaIHH, TEKYIIETOo KOHTPOJISt u

HpOMe)I(YTO‘{HOI>'I arTeCTalilun

KomMmriekt MmynbTuMeIniiHOTO 000py10BaHUS
(mepcoHaNIbHBINA KOMIIBIOTEP € AOCTYIIOM K CETH
«HTEepHET» U 0OecneueHueM 10cTyna K
JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTEIbHOM
cpene opraHu3anuy, MyJbTUMEIUHHBINA IPOEKTOP,
9KpaH, ayAMoCcHCcTeMa); J0CKa MapKepHas Oemnast
sMmaseBas. KommiekT yqebHol Mmebemn.

VYuebHas ayauTopus (KOMITBIOTEPHBIN KiIacc) s
MIPOBE/ICHUS TIPAKTUUECKUX 3aHATHI, KypCOBOTO
MPOEKTUPOBaHHUS (BBIIIOJHEHUS KYpCOBBIX paboT),
TPYIIITOBBIX U MHIUBUAYATBHBIX KOHCYIIBTAIUH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

Paboune mecrta c¢ IIK (cronm KOMIOBIOTEpHBIH,
CUCTEMHBIN OJIOK, MOHUTOp, KJIABUATypa, MBIIIb) C
noctynoM Kk cetu «UHTepHeT» m obecneueHueM
JocTyna K DJIEKTPOHHOM — MH(OpMalMOHHO-
o0pa3zoBaTenbHON cpene OpraHM3aIu u
AIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

Ilomenienusa CaMOCTOSITEIbHON

00yJaroIXxcst

IS paboThI

Paboune mecra c [1IK (cTon KOMIbIOTEpHBIH,
CUCTEMHBIH OJIOK, MOHUTOP, KJIaBUATypa, MBILIb) C
JOCTYNOM K ceTH «MHTepHeT» U obecrieueHueM
JIOCTyTA K 3JIEKTPOHHOM HH(OpPMAaIIMOHHO-
o0pa3oBaTeNbHON Cpeie OpraHu3aluy U
IEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAM.

I[J'IH HHBaAJIMJOB MU JIHI[ C OB3 o0ecneunBaroTcs CIICOHUAJIBHBIC YCJIIOBUA Ui IHOJYYCHHA
O6p330BaHI/I5I B COOTBECTCTBUHU C Tpe6OBaHI/I${MI/I HOPMATHUBHO-TIPABOBBIX JOKYMCHTOB.
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[Tpunoxxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKkazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUTIIUHBI

Jns popMHpOBaHUS YETKOTO MpEACTaBIeHUs 00 o0beMe M XapakTepe 3HAaHUM W yMEHHI,
KOTOpPBIMHM HaJ0 OyAeT OBJIAJETh MO JUCHUIUIMHE B CaMOM Hauaje y4eOHOro Kypca oOydaromuics
JOJKEH 03HAKOMUTBCS C YI€OHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmol AMCUMIUIUHBL: C LEISIMH U 3aJayaMd JUCLUHUIUIMHBI, €€ CBSI3SIMHU C
APYTUMH JACHUIIMHAMHA 00pa30BaTeIbHON NMPOTrpaMMBbl, EpeYyHeM 3HAHWA M YMEHHUH, KOTOPBHIMH B
MpOLIeCcCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJyarouuiics,

- IOPSAJIKOM IIPOBEJEHMSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluy;

- rpadukoM KOHCYNbTAIUi MpenoiaBaTeneid kaeaps.

CucremMaTruveckoe BBIIOJIHEHHE y4eOHOW pabOThl HA 3aHATHUSAX JIGKIMOHHBIX U CEMHUHApPCKUX
THUIIOB, & TAK)KE BBIMOJHEHHUE CAMOCTOSITENIbHOM paOOThI MO3BOJIUT YCIIEUTHO OCBOUTH JUCIHILIUHY.

Kpome Toro, yist yCHEIHOI0 OBJIAZCHUS TUCHUIUIMHON HEOOXOAUMO BBINOJIHSTH CIEAYIOIINE
TpeOOBaHUS:

- [IOCELaTh BCE JIEKIIMOHHBIE U MPAKTUYECKHUE 3aHSTHS, TIOCKOJIbKY BECh TEMaTHUYECKUN

MaTepuai B3auMOCBSI3aH MEX]y COOO0M;

- BCE pPAacCMaTpUBAcMble Ha JIEKIUSAX W NPAKTUUECKUX 3aHATUSAX TEMbl U BOIPOCHI
00s13aTenbHO PUKCUPOBATH (JIMO0 HAa OyMaXKHBIX, JIMOO Ha MAIIMHHBIX HOCUTENSX UH(OpMAIINH);

- 00s513aTeNIbHO BBINIOJHATH BCE JIOMAITHUE 3a/aHUs, IOJlydaeMble Ha JICKIUSAX WA
MPaKTUYECKHUX 3AHITHUSIX;

- IIPOSABIIATh AKTMBHOCTh HA WMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpHU HOAroToBKE K HMM. HeoOXoquMoO MOMHMTH, YTO KOHEUHBIM pe3yibTaT OBJaJCHHS
coJiep’KaHuEeM JHUCLUIIIMHBI HE00XO0MM, B IIEPBYIO OYEpEb, CAaMOMY 00ydaroIeMycs;

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

CylIiecTBeHHBIM MOMEHTOM ISl CTYAEHTA SIBJISETCS BO3MOXKHOCTb OOCYXKIEHHS U BHECEHUS
NPE/UIOKEHUI B TeMaTWYeCKUH MaTepuan IUCHMIUIMHBL [Ipy 3TOM HEOoOXOOUM Cepbe3HbId U
rIIyOOKUH KPUTUYECKUH aHaIM3 MPOYUTAHHOM HAyYHOM JHUTEpaTypbl U COJEpXKaHUS MPOCIyLHIaHHON
10 TEME JIEKIUH.

1.1.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[{enb BBIMOJIHEHUS TPAKTUUECKUX 3aJaHui o aucuuiuinie «CoBpeMeHHbIe HHPOPMAIIMOHHBIE
TEXHOJIOTUM MCCIIEJJOBaHUS JAHHBIX» — TPUOOPETEHHE MPAKTUYECKMX HAaBBIKOB B OCHOBHBIX
MHCTPYMEHTAJIBHBIX CpEACTBAaX aHaiu3a JaHHbIX: HH(opMarmonHo-mouckoBelid (Query Tools),
omnepaTuBHO-aHaauTHUeckuii (On-Line Analytical Processing) u unTemekTyansHbiii (Data Mining
Tools).

BrbimonHeHne mpakTHYECKMX 3aJaHuid  TpedyeT OT 0Oydarolerocs mpeaBapUTEIbLHOTO
M3yueHHsl y4eOHOW M Hay4HOM JUTepaTypbl U MPOYMX MH(POPMALMOHHBIX HCTOYHUKOB, B TOM YHUCIIE
NEpUOANYECKUX U3aaHuil 1 IHTepHET-pecypcoB.

[lepeueHp TeM NMpPaKTUYECKUX 3aHITUN MPEJICTABICH B HIKEIPUBEIEHHON TabIuIe.

OOyvaromuMcs, MPOMYCTUBIIUM 3aHATHS (HE3aBUCUMO OT MPUYMH), HE HMEIOUUM
MUCHbMEHHOTO PELIeHMs 3a7jady WM HE MOJTOTOBUBIIMMCS K JIaHHOMY 3aHSTHIO, PEKOMEHAYeTCs He
MO3Ke YeM B 2 - HENeNbHBII CPOK SIBUTHCS HAa KOHCYJIBTAIMIO K TPETOAABATENIO U OTYUTATHCS TI0
TEME.

1.2.B npouecce BbINOJHEHUS CAMOCTOSATEIbHOM PadoThI:

[Ton camocTosTeNnbHOM paboToif  OOyyarommMxcsi TIOHUMAaeTcs IUIaHupyemas paboTa

oOyyaroluxcs, HamnpaBleHHas Ha (OpPMUPOBAHME YKa3aHHBIX KOMIIETEHLMH, BBINOJIHSAEMAs BO



BHEAy/IMTOPHOE BpeMs IO 33JaHUI0 U MPH METOJAMYECKOM PYKOBOJCTBE MperojaBareis, 0e3 ero
HETOCPEJCTBEHHOTO YYaCTHS.

Leab camocTosiTeIbHOI PadoThl 1o nuciuiuinHe «CraTucTuyeckas oOpaboTKa JaHHBIX U
MaTeMaTHYeCKOe TUIAHUPOBAHUE YKCIIEPUMEHTA)» — 3aKPETUTh TEOPETUICCKIE 3HAHMS U TPAKTHICCKIEC
HABBIKU B 00JIACTH MaTeMaTHYeCKOro MOAEIMPOBAHUS, YUCIEHHBIX METOJIOB U KOMILIEKCOB ITPOrpaMM
B 00JIACTH SKOJIOTUYECKHUX MPOLIECCOB U 33/1a4 CTPOUTEIHCTBA.

CamocrosTenbHass paboTa SBISETCS HEOThEMJIEMON M BaKHEWIIEH dYacThio paboThI
oOyJaromuxcsi, KOTopas OCHOBaHa Ha Oojee MoApoOHON MpopaboTke M aHanu3e WHPOPMAIUH B
n3ydaemoit obnactu. [lowick OTBETOB Ha BOIPOCHI U CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
CIIlydasix MPEAroyiaracT He TOJIhKO M3y4eHUE OCHOBHOUM y4eOHOU JMTeparyphl MO JAUCHUIUIMHE, HO U
MPUBJICYCHUE JOMOJHUTENBHON JIMTEPATyphl MO CMEXHBIM AUCHMILIMHAM, a TAaK)K€ HCIOJIb30BaHUE
pecypcoB cetn Wurepuer. OTBeTbl Ha BONPOCHI [UIsI CAMOCTOSITENIBHOM pabOThl TOTOBSTCS
00yYaIOIUMHUCST CAMOCTOSTETTFHO W TIPOBEPSIFOTCS IMPENOJIaBaTeieM Ha MPAKTHYECKUX 3aHATHSIX B
X0JIe YCTHOTO OIPOCa, a TAK)Ke MpU MPOBEICHUH KOHTPOJIbHBIX padOT, TEKYIIETO TECTUPOBAHMUS.

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

CamocrositennbHass  pabota TpeOyer OT 0O0ydaromerocss MpeaBAPUTEIBLHOTO H3YYCHHS
JUTEpaTyphl U MPOUYUX HWH(DOPMALMOHHBIX HWCTOYHUKOB, B TOM YHCIIE MEPUOJUYECKUX H3JIAHUN U
HNuTepHer-pecypcos.

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

Ha3panue Tembl yueOHoi
AUCIHHUILTHHBI

Conep:xaHue NPaKTHYECKOr0
3aHATHSA

CamocrosiTesibHasi padora 00y4arouerocs
(hopmMBbI KOHTPOJIS)

O3HaKOMJIEHHE C Pa3IMYHLIMU TUIIAMH
rpadUuecKoro NMpeICTaBIeH s JaHHbBIX
B MS Excel

1. Buzyanmsanus
nanHbix B MS Excel

Busyanusanuss [OaHHBIX B
MS Excel

2. Busyanuzanus

JIAHHBIX B JIByMEPHOM
ciydae (Goden Software
Grapher)

BI/I3yaJ'II/ISaI_II/I$I JAaHHBIX B
nBymepHoMm ciydae (Goden
Software Grapher)

O3HaKOMJICHHE C Pa3TUYHBIMU TUTIAMU
rpaUuecKoro MPeCTABICHUS TaHHBIX
B nakere Goden Software Grapher

3. Buzyanuzanus
JAHHBIX B TPEXMEPHOM
ciyqae (Goden Software
Surfrer)

BI/I3yaJ'II/ISaI_[I/I$I JAaHHBIX B
TpexmepHoM cirydae (Goden
Software Surfrer)

O3HaKOMJICHHE C PA3IMYHBIMH TUTIAMH
rpadUUeCcKOro MpeICTaBICHUs TaHHBIX
B makere Goden Software Surfrer

4. Briuucienue
ONHUCATENbHBIX CTATUCTUK
B MS Excel

Briuncienue
omnucaTelbHBIX CTATUCTHUK B
MS Excel

O3HakoMJIEHHE c GyHKIUAMU
CTaTUCTHYECKOW 0OpabOTKH JaHHBIX B
MS Excel

5. Brruncnenue
OIUCATENBHBIX CTATUCTUK
B «Statistica for

Brruncienue
OIIUCATCIIbHBIX CTATUCTHUK B
«Statistica for Windows»

O3nakomieHue c byHKIUSIMU
CTaTUCTHYECKOW 0OpabOTKH JaHHBIX B
«Statistica for Windows»

Windowsy
6. [Toctpoenue [Toctpoenue Mojenel, | AHamu3 MHOTOMEpPHBIX JaHHBIX C
MOJIEJIEN, ONUCHIBAIOIINX | ONMMCBHIBAKOIIUX CBS3b | IIEJIbI0  OOHApY>KEHUSI  BHYTPEHHUX

CBSI3b MEXKJIY IaHHBIMHU, B | MeXay naHHbIMH, B MS | cBaseit B MS Excel. Onenka kadectBa
MS Excel Excel MOJTYYCHHBIX COOTHOIICHHH.
7. [TocTpoenue [TocTpoenue
[TocTpoenue 0JIHO(AKTOPHBIX

0JTHO(aKTOPHBIX 0/1HO(aKTOPHBIX .

. .. | perpeccuonnbix Moaeneit TableCurve
PErPeCCHOHHBIX MOJENeH | PETPECCHONHBIX  MOZICIEH | o1
TableCurve 2D TableCurve 2D
8. OcHoBHbIE OcHoBHbIe MaTeMaTnyeckue | O3HaKOMJIEHHUE C MpaBUJIaMH paboThI B
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MaTeMaTU4eCKUe BBIYMCIICHUS co | MathCAD u npuoOpereHre HaBBIKOB

BBIUHCIICHUS CO CKaJISIPHBIMHU U | IPOBEJCHUS BBIUYUCICHUN
CKaJISIPHBIMH U MaTPUYHBIMU BETUIMHAMU
MaTpPUYHBIMH
BEITMYUHAMU
9. Haxoxnenue " o
. Haxoxnenue KopHel, | Haxoxnenue KOpPHEH, peuieHue
KOpHEH, pelieHue o . N
. pelieHue  YpaBHEHMH U | ypaBHEHUH M CHCTEM ypaBHEHUU
YpaBHEHUI U CUCTEM .
N CHCTEM ypaBHEHHI cpenctBamu MathCAD
ypaBHEHUH
10. OcHoBHbIE
MaTeMaTU4ecKue OcCHOBHbBIE MaTeMaTUYECKUE
BBIUHCIICHHS CO BBIUMCIICHHUS co | O3nakomiieHue c byHKIIMU
CKaJISIPHBIMU U CKaJISIPHBIMU u | oopaborku B MathCAD
MaTpPUYHBIMH MaTPUYHBIMU BETMYUHAMU
BEITMYMHAMU

[IpuBenenHass Tabnuia sBISETCS YyKazareneM Juid OOydaromierocs: i TOJXY4YEeHHUS
3aueTa/monmycka K 3K3aMEHY HEOOXOAMMO BBIMOJIHEHHE YKa3aHHBIX 33JaHU B COOTBETCTBYIOIIEM
BUJIE.

Obyuarowumcs, NPONyCMUBWUM 3aHAMUA  (HE3A8UCUMO OmM  NPUYUH), HEe UMEUUM
NUCOMEHHO20 peuleHus 3a0ay uiu He NoO020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He
nosoice wem 6 2-neoenviwlil CPOK ABUMbCA HA KOHCY1bmayurw K npenodaeamemo u omuyumamsucs no
meme.

1.3.B npouecce BbINOJHEHUS CAMOCTOSITEIbHOM PadoThI:

[Ton camocTodTenpbHOM paboTON O00ydaroIIMXCS IOHUMAETcs IUlaHupyeMas pabota
oOyyaroIuxcs, HamnpaBleHHas Ha (OpPMUPOBAaHME YKa3aHHBIX KOMIIETEHLUH, BBINOJHIEMas BO
BHEAy/IUTOPHOE BpeMs IO 33/JaHHUI0 U NPU METOAMYECKOM PYKOBOJCTBE IMpernojaBareis, 0e3 ero
HEMOCPEJICTBEHHOTO yYacTH.

Hean camocTosiTeIbHON padoThl 10 AuciuiuimHe «CTaTucTudeckas o0paboTKa MaHHBIX U
MaTeMaTH4eCKOe MJIaHUPOBAHUE SKCIIEPUMEHTa» — 3aKPEMUTh TEOPETUUECKHUE 3HAHUS U IPAKTUYECKHE
HaBBIKM B 00JaCTH HN3YUCHUA MCTOJOB IMOCTPOCHUA MATEMATUUCCKHX MOI[GJ'IGfI paccMaTpruBaCMbIX
MIPOILIECCOB, HA OCHOBE UMEIOIUXCS JaHHBIX.

CamocTrosTenbHass paboTa SBISETCS HEOThEMJIEMON M BaKHEWIIEH YacThio padoThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MOAPOOHOU MpopaboTKe M aHaiM3e WHpoOpManuu B
nzydaemoil obnactu. Ilowck OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
Cllydasx IMpearoyiaraeT He TOJIbKO M3y4YE€HUE OCHOBHOM y4eOHOI nuTepaTypbl O JAUCLUUIUIMHE, HO U
IIPHUBJICYCHUC ﬂOHOJ’IHHTGJ’ILHOﬁ JATCPATYpPhI IO CMEKHBIM JUCHUIIIIMHAM, a TAKXKEC HMCIIOJIb30BAHHC
pecypcoB cetu HMurepHer. OTBeTbl Ha BONPOCHI JJIsI CaMOCTOSATENBHOM pabOThl TOTOBSTCA
00y4aroIUMHUCS CaMOCTOSATENIBHO U TPOBEPSIOTCS MpErojaBaTesieM Ha NMPAKTUUYECKUX 3aHATHSIX B
XO0JIe YCTHOTO OTIPOCa, a TAaKXKe MPU MPOBEIEHUN KOHTPOJIBHBIX padoT, TEKYIIEro TECTUPOBAHUS.

CamocrosarenbHass paboTa IMpeanojaraeT peleHue HHIUBUAYATbHBIX 33734, KOHTPOJBHBIX
paboT; mouck HH(OpPMAILUU IO TEME; TOJATOTOBKY K IPOMEXKYTOUHOM aTTECTAIUH.

@opMbI CaMOCTOATENBHOM PabOThl 00YyYarOIErocst Mo TeMaM JIUCLHILIUHBI MPEICTaBlIEH &
Tabauye 1 (n 1.2.) NaHHBIX METONYECKUX YKA3aHHM.

CamocrosrenbHas pabora TpeOyeT OT 0O0ydYaromerocs MpeABAPUTEIBHOIO H3YyUSHHS
JUTEpaTyphl M MPOYUX HWH(POPMAIMOHHBIX MCTOYHHKOB, B TOM YHCIE MEPHOAMYECKUX H3JaHUN U
HNuTepneTr-pecypcos.
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