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

ITaHUPOBAHUC SKCIICPUMCHTA»

Lenu u 3a0auu oucyuniunvl

[enssMH OCBOCHHS AMCUHUILUIMHBI SIBJISACTCS M3yYCHHE OCHOBHBIX MHCTPYMEHTAJIBHBIX CPEICTB
aHaM3a JIAHHBIX, KOTOPbIC MOKHO Pa30HMTh HA TPU IPYIIBI — HHPOPMAIIMOHHO-TOMCKOBRIHA (Query
Tools), oneparuBHo-anamuTrueckuit (On-Line Analytical Processing) u unTtemnektyanbhbiii (Data
Mining Tools) — 1 u3ydeHHe METOMOB MOCTPOCHHSI MAaTEMATHUECKHX MOJCICH paccMaTpHBaeMbIX
MIPOIIECCOB Ha OCHOBE MMEIONIMXCS JaHHBIX. K omepaTuBHO-aHAIMTUYCCKOMY U HHTEIUICKTYaTbHOMY
aHAJIM3Y JIaHHBIX OTHOCSATCS MPEIBAPUTEIbHBIN aHAIM3 MPUPOJIBI JAHHBIX, METO/bI BU3YaIH3alUU H
CTaTUCTHUYECKOU 00paOOTKU JaHHBIX, BBISIBIICHUE CBSI3CH U 3aKOHOMEPHOCTEH.

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

2. Ilnanmpyemble pe3yJibTaThl 00y4eHHs MO JUCHUILIMHE (MOAYJII0)

IInanupyemMble pe3yJbTaThl 00y4eHHs M0 AUCHHUILINHE

HaumMeHoBaHHNe OLIEHOYHOI'O

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

CIIOCOOHOCTBIO OPHUEHTHPOBATHCS B  IMPHKIATHBIX
nakerax oOpabOTKH TaHHBIX;

HaBBIKAMH HCIIOIB30BaHUSA MaTeEMaTHYECKHUX
MMaKeTOB TPHKIATHBIX TPOTpaMM I aHAJIA3a
JIAHHBIX

HaBBIKAMM HCIIOIL30BAHUSA CTATHCTUYECKUX MAKETOB
MIPUKJIAIHBIX IPOTpaMM JIJIsl aHAIIN3a JTAHHBIX

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

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

OKCIICPUMCHTa»

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

acTMpaHTypsl, GaKyIbTaTUBHbIEC JUCIUIUINHBL.

OTHOCUTCSI K 00pa3oBaTelbHOMY KOMIIOHEHTY Yy4eOHOro IUIaHa MpOrpaMMBbl

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

2




npuoOpeTeHHble TpH O0yYeHWH IO TporpamMmaM OakajaBpuara, CrHenuaauTeTa W (WIn)
MarucTparypsl.

Tpe606aHuﬂ K OCHOBHbIM 3HAHUAM, YMEHUAM U 61a0eHUIM 06yltai0u;uxcg:
HJ’ISI OCBOCHHA AJHUCLHHIIIINHBI «Craructudueckas 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,
- JTaIbl COCTABJICHUS MaTeMaTHUECKOM MOJICIIH.

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

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

BJIaACTh:

- HaBbIKaMH pa6OTbI C nHTepaTypoﬁ;

- CTaHAAPTHBIMU MCETOAAMH KW MOACIIKIMH adHaJIW3a JaHHbIX W HX IIPUMCHCHUCM K
PEHICHUIO ITPUKIIAJHBIX 3a1a4;

- CITOCOOHOCTEIO K OLCHKE CTCIICHU aJICKBATHOCTU NpCjiaracMoro arrapara K pCiiCcHUIO
MPUKIIAAHBIX 3a1a4;

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

- HaBBIKaMH pa6OTbI C MaKeTaMH NPUKIAJHBIX IIPOrpaMM AJIs1 BU3yalu3alluu 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. OcBoeHHWE JaHHOW JWCHMILIUHBI O0ECIIEYMBACT BO3MOXXKHOCTH aKTUBHOTO YyYacTHS 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 KOHTAaKTHYK padory o0y4yalummxcsa ¢
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:kaHue IUCHUILUIMHBI, CTPYKTYPHMPOBAHHOE MO TeMaMm (pa3aejaM) ¢ yKa3aHueM
OTBEJEHHOr0 HA HHUX KOJHYECTBA AKAJAeMHYECKHX HJIH ACTPOHOMHMYECKHX YaCOB U BHI0B
Y4eOHbIX 3aHATHI

5.1. TemaTuueckuii miIaH JUCIHUAILINHEI

KonrakTHast
=9
3] pabora (1o
Ne Pa3gen aucuunanHbI “E’ yueOHBbIM CP Bcero
3 3aHSATHIM)
Jdekn. | 113 J3
1 1-ii pa3znen «CoBpeMeHHbIe rpadguyecKue 9 12 21
" | MeToJbl BU3YATH3AINH JAHHBIX)
1.1 | Busyanuzainus 1aHHBIX 3 4 7
1.2 | Busyanuzanus 1aHHBIX B IBYMEPHOM CiIydae 3 4 7
1.3 | Busyanuzanus 1aHHBIX B TPEXMEPHOM CITy4yae 3 4 7
2-i pazaea «CoBpeMeHHbII
2. pasi 5P 12 17 29
KOMNBbIOTEPHBI AaHAJIN3 TAHHBIX)
2.1 | Beluncienue onucarelbHbIX CTATUCTUK 3 4 7
2.2 | BeluncneHnue onucaTelbHBIX CTATUCTHK 3 4 7
23 ITocTpoenne Mopenei, ONMHMCHIBAIOIIMX CBSI3b | 4 3 4 7
' MEXy TaHHBIMH
24 [Toctpoenne 01HOPAKTOPHBIX PETPECCUOHHBIX 3 5 8
' MoJIelei
3 3-ii paznes «O0padoTKa JaHHBIX H 9 13 29
" | Boruucjaenus B MathCAD»
31 OCHOBHBIE MaTEMaTHYECKUE BBLIYUCIEHUSA CO 3 4 7
' CKaJISIPHBIMU ¥ MATPUYHBIMH BEJTMIHHAMH
32 HaxoxneHue KOopHeH, pelleHHe ypaBHEHUN U 3 4 v
"~ | cucrem ypaBHEHUH
3.3 | O6paboTKa TaHHBIX 3 5 8
DopMa NPOMEKYTOYHON aTTEeCTAllUH — 324€T - - - - -
HToro yacos: - - 30 - 42 72

5.2. ConeprkaHue pa3/iejoB TUCIUILUIUHbBI

1-i1 paznen: «CoBpeMeHHbIE rpadudecKre METOABI BU3yaTH3aluy JaHHBIX )




1.1. Buzyanuzanusi 1aHHBIX

N3ygaroTcst pa3nudHble ClIOCOOBI BU3yalTU3alluy JAHHBIX.

1.2. Busyanuzanus JaHHBIX B IBYMEPHOM cliydae

Hayunas rpajuka B makere. IlpenBapurenbHas NOArOTOBKa AaHHBIX. DopMaTHpoBaHHE
rpaduueckoro oObekTa. CrinaxuBanue rpaduka. Mcnonp3oBanue wMapkepoB. BceraBka MeTok.
Heckonbko rpadukoB Ha oO0mMMX KOOpAMHATHBIX oOcsX. Co3maHWe W PEIaKTUPOBAHUE JICTCHJIBI.
Heckonmbko rpaduuecknx o0bekToB Ha jucte. Co3maHue Haanuced u moscHeHud. Bcrabka
rpaduuecKuX 0OBEKTOB. ABTOMATH3AIIMS BU3yalTU3allUi UACHTUYHBIX JTaHHBIX.

1.3. Busyanuzanus JTaHHBIX B TPEXMEPHOM CIIy4ae

Hayunas rpaduka. [IpeaBapuTenpHas MoAroToOBKa JaHHBIX. BeIOOp MeToMa MpeaBapuTeIbHOM
nBymepHou — umHTepnossinuu.  Iloctpoenne  nmHMii  ypoBHs.  [locTpoeHne — MOBEPXHOCTH.
dopmarupoBanue rpadudeckoro oodbekTa. CrimaxuBanue. Heckoibko rpadudecknx OOBEKTOB Ha
nucre. Co3znanve Haanuced M noscHeHuil. Mcmonap30Banue BETOBOM ramMmbl. M3meHeHne 1iudpoBbix
METOK Ha YypoBHsX. BcraBka rpaduyeckux OOBEKTOB. ABTOMATHU3AIlMs BU3YIM3AIMU HUJICHTHUYHBIX
JAHHBIX.

2-11 paznen: «CoBpeMEHHbIH KOMITBIOTEPHBIN aHAIU3 JAHHBIX»

2.1. Brluucienue onucaTenbHbIX CTATUCTHK

PaccmarpuBaroTcss  mepBUYHbIE  CcHOCOOBI  00paOOTKM — JaHHBIX. AHalmM3  MPOCTBIX
(HecrpynupOBaHHBIX) JaHHBIX, pacueT 3JIEMEHTApHBIX (OMMCATENbHBIX) CTATUCTUK. BcTpoeHHBIE
cratuctuueckue (QyHkuuu. ['pynnupoBaHMe AaHHBIX. AHQJINW3  CIPYNIUPOBAHHBIX JAHHBIX.
['enepupoBaHye 3HaYCHUI CIY4aiiHON BEIWYMHBI. MOJIETMPOBAHUE CIIyYalHOW BEJIWYMHBI, UMEIOIIECH
pa3IUYHbIE PACIIPEACIICHHUS.

2.2. BrluuciieHue onucaTenbHbIX CTATUCTHK

Pacuer snemeHTapHBIX (OMMCATENBHBIX) CTATUCTUK. BCTpoeHHbIE cTaTHCTHYECKUE (QYHKIUU.
AHanmu3  CrpyNIIMPOBAaHHBIX  JaHHBIX. ['€eHepupoBaHWE 3HAYEHWHW  CIyYalWHOW  BEJIWYMUHBI.
MonenrpoBaHue cirydyaliHOM BEJTMYHMHBI, UMEIOLEN pPa3InYHbIE PAaCIpeleICHUS.

2.3. IlocTpoenue mMojienei, ONUCHIBAIOIINX CBSA3b MEXKAY JAHHBIMU

Boeruncnenne koBapuanui M KoppensAuuid. IlocTpoeHue perpeccMOHHOrO  ypaBHEHUS.
JluneiiHas perpeccusi, BCTpoeHHble (pyHKUIMU. CTaTHUCTUYECKHME KPUTEPUU KauyecTBa IOJYYEHHOTO
perpeccuoHHoro cootHomeHus. Koadounuent nerepmuHanuu, F-ctatuctuka. JloBepurenbHble
UHTEpBaJbl A K03(pPUIMEHTOB ypaBHeHus perpeccuu. BBox ¢opmyn. Perpeccuss Ha ocHOBe
HEJIMHEUHBIX YPABHEHUMN.

2.4. IlocTtpoenue ogHO(PAKTOPHBIX PErPECCUOHHBIX MOIEEN

[IpenBapuTenbHas MOATOTOBKA IaHHBIX. BBOA M UMMOPT AaHHBIX. 3allycK BeIYMCICHUN. BrIOOD
KJlacca ypaBHEHHMH. YmopsjiounBaHue U GuiIbTpalus pe3yabTaToB. Tabinia napaMeTpoB YpaBHEHHS
perpeccun. MHTepnperamus pe3yabTaToB. AHaiIu3 octatkoB. @opMaTupoBaHue rpaduka. YcTpaHeHue
«HEeyJayHbIX» 3HadeHui. Vcmnonb3zoBanue ¢GuiIbTPOB, BbluncieHne Dypbe CHEKTpa, CriakKMBaHUE
craitnom. ['enepanus Tabnmun. CoxpaHeHHe pe3ynbTaToB aHaIU3a. DKCIOPT Pe3yIbTaToB.

3-it pazmen: «O6paboTka naHHbIX U BeruucieHus B MathCAD»

3.1. OcHOBHBIE MaTEMATUYECKHE BHIYUCICHHS CO CKATSIPHBIMU U MaTPUYHBIMH BETMYHMHAMHU

Apudmernueckue omnepauuu, MnpaBwia Habopa ¢GopMys, 3leMEHTapHble BBIYUCICHHS.
Ucnonb3oBanue BcTpoeHHbIX GyHKIuA. I[locTpoenue ¢GyHKIUN Monb30BaTeneM, OMNepaluu ¢
¢bynkuusamu. MaterpupoBanue u auddepenuuporanue. Co3aHre BEKTOPOB U MAaTpPHULL, ONEpALUU C
HUMH. MaccuBbl, UX cO3JaHHue, omepanuu ¢ maccuBamu. [locTpoeHue rpadukoB. AHaTUTHYECKUE
(CHMBOJIBHBIE) BHIYMCIICHUSI.

3.2. HaxoxaeHue KOpHeH, pelieHue ypaBHEHU U CUCTEM YPaBHEHUI

HaxoxeHust KopHEN HEJTMHEHHOTO ypaBHEHUs. Pelllenre IMHEMHBIX ypaBHEHUN B MaTPUYHOU
dopme. PerieHre KOHEUHBIX YpaBHEHHH M CHCTEM KOHEYHBIX ypaBHEHHi, oreparopsl Given — Find,
YHCJICHHOE M CHMBOJIbHOE perieHue. Perienue oOBIKHOBEHHBIX AU(D(EepeHIUANbHBIX ypaBHEHUN U
cucTeM OOBIKHOBEHHBIX au(depeHInaIbHbIX ypaBHEeHHH, onepaTopsl Given — Odesolve, pemienue
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cucteM nupdepeHHalbHbIX YpaBHEHUH pa3jMYHOTO TMOpsAKa, HadajdbHas M KpaeBas 3ajaud,
MCTOJIb30BaHUE OMIIHIA, BBIBOJ PE3Y/IbTATOB, TpauK pelIeHus, TOUHOCTh perienus. Oneparop rkfixed,
pelieHre HayalbHOU quddepeHnnanbHoi 3a1auu nepBoro nopsaka Mmeronom Pynre-Kyrra, cBenenue
MIPOU3BOJILHOTO YPaBHEHHUS K YPAaBHEHHUIO MIEPBOTO MOPSAIKA, BHIBOJI PE3YJIHTATOB, TPadUK PELICHUS.

3.3. O6paboTKa JaHHBIX

Pacuer snemeHTapHBIX (OMHMCATENBHBIX) CTATUCTHK. BCTpOEHHBIE cTaTHCTHYECKUE (PYHKITUH.
PaGora co crpynmupoBaHHBIMU JaHHBIMU. ['€HepHpOBaHME 3HAYEHUW CIIYYalHOW BEIMYHHBI.
MoaenupoBaHue ClIy4alHOW BETMYUHBI, UMEIOIIECH pa3JInyHbIE PacCIpeaCICHUS.

5.3. IlpakTuyeckue 3aHsATUs

Ne Ne paznena . Bceero
e — HaumeHoBaHHe MPAKTHYECKUX 3aHATHH qACOB
1-ii paznen | CoBpemeHHBbIe rpadpuuecKne MeTOAbI BU3YAJIN3AMHN JAHHBIX 9
1 1.1 Busyanuzanus 1aHHBIX 3
2 1.2 Busyanu3zanus JaHHBIX B JIBYMEPHOM CIIy4yae 3
3 1.3 Busyanu3zanus JaHHBIX B TPEXMEPHOM Cllydae 3
2-i pasnen CoBpeMeHHbIN KOMIIBIOTEPHBIN CTATHCTUYECKHUI aHAIHN3 12
JAAHHBIX
4 2.1 Brruncnenmne onucaTenbHbIX CTATHCTUK 3
5 2.2 Brruncnenme onucaTenbHbIX CTATUCTUK 3
6 2.3 [Toctpoenue Moneseil, OMUCHIBAIONINX CBSI3b MEX]Y JTaHHBIMU 3
7 2.4 [TocTpoenne 01HO(PAKTOPHBIX PErPECCHOHHBIX MOJIENIEH 3
3-ii pazgen | O0padoTka TaHHBIX U BeIuHucaeHusi B MathCAD 9
8 31 OcCHOBHBIE MATEMAaTUYECKUE BBIUYUCICHUS CO CKAISPHBIMU U 3
MaTPUYHBIMHA BEJTUIHHAMU
9 3.2 HaxoxzaeHne KopHel, pellieHue YpaBHEHUH U CUCTEM YPaBHEHMIM 3
10 33 OcCHOBHBIE MATEMAaTUYECKUE BBIYUCICHUS CO CKAISPHBIMU U 3
MaTPUYHBIMHA BEJTUIHHAMU

5.4. JlTabopaTopHbIi NPAaKTUKYM
He npenycmotpeHo.

5.5. CamocrosTenbHas paboTta

Ne Ne paznena . Bceero
e Bua camocrosiTe1bHOM padoThI 4ACOB
1-it pazgen | CoBpeMeHHbIE rpaduyecKre METOAbl BU3yaIH3alluy JAHHBIX 12
1 11 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH IPaUIeCKOro 4
MPEJICTaBICHNS JAHHBIX
2 12 O3HakoMJIEHHE C pa3IMYHBIMU TUIIAMH I'PaUIEeCKOro 4
MPEJICTaBICHNS JAHHBIX
3 13 O3HaKOMJIEHHE C PA3IMYHBIMU THIIAMH IPapHUUECKOro 4
IIPEJICTAaBICHUS JAHHBIX
2-ii paznen | CoBpeMeHHBIN KOMITbIOTEPHBIN aHAIN3 JaHHBIX 17
4 21 O3HakomiIeHHE C PYHKITUSAMH CTATUCTUUECKOW 00pabOTKH 4
JAHHBIX
S) 2.2 O3nakomiieHHE ¢ PYHKIIUSIMH CTaTUCTHYECKOM 00paboTKH 4




JTAHHBIX

AHaM3 MHOTOMEPHBIX JaHHBIX C LENBI0 O0HAPYKEHHS

6 2.3 BHYTPEHHUX CBsi3ei. OIeHKa KauecTBa MOTyYeHHBIX 4
COOTHOILICHU.
7 2.4 [TocTpoenne 0THO(PAKTOPHBIX PErPECCUOHHBIX MOETICH )
3-i pazgen | O6paboTka nanHbIX U Berauciaeaus B MathCAD 13
8 31 O3znakomiieHue ¢ npasmwiamMu padotsel B MathCAD u 4
PHOOPETEHNE HABBIKOB MPOBE/ICHHUS BEIUMCICHHINA
Haxoxnenue kopHel, peleHue ypaBHEHU U CUCTEM YpaBHEHU
9 3.2 4
cpenctBamu MathCAD
10 3.3 Osuakomienue ¢ pyHkiusamu oopadorku B MathCAD 5
HUTOI'O yacoB B cemecTpe: 42

6. IlepeyeHb Y4YeOHO-METOAMYECKOr0 oOOecrmevyeHUs] JUIS  CAMOCTOSITENIbLHOW  PpadoThI
o0y4aromuxcs Mo JTUCIHUNTIUHE

1. PaGouast mporpaMma 1o JUCIUTIIMHE

2. Meronuveckne yKa3aHHS MO OPraHU3allMM CaMOCTOATENBHON pabOTHl OO0yYaroImuXcs MO
JUACIUTUIMHE.

3. IlepedeHn BOIIPOCOB MPOMEKYTOUHOM aTTECTAIIHH.

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

7. @OH OLEHOYHBIX CPEACTB IS NMPOBEJICHHUS MPOMEKYTOYHON/TeKyleil U MPOMeKyTOYHOM
aTTecTalMy 00y4alomMXCcs MO AUCHUIIHHE

®OC obecrieunBaeT OOBEKTHBHBIM KOHTPOJb JOCTHUKEHHS BCEX pE3yJIbTaTOB OOYYEHHS,
3aITAHUPOBAHHBIX IS AUCLUTIIUHBI.

®OC BkmoUaeT B ceos:

- IepevyeHb KOHTPOJIMPYEMBIX pa3/JesiOB TUCHUILUIMHBI C YKa3aHUEM pe3yJIbTaTOB O0yUEeHHUS;

- TUIOBbIE KOHTPOJIbHBIE 3aJaHUSl WM HWHBIE MaTepHhalibl, HEOOXOAMMBIE Uil OLIEHKH
3HaHUI, YMEHUI ¥ HaBBIKOB U (MJIM) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (HOPMUPOBAHUS
pe3ynbTaToB OOyueHHss M OOECHEeuMBAIOIIMX JOCTH)KEHUE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTrPaMMBI;

- METOJMYECKHE MaTepuaibl, ONpeNessSIoUlie MPOoLEeayphl OLCHUBAHMS 3HAHWHM, YMEHUH,
HAaBbIKOB U (MJIM) OMbITA I€ATEIbHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (POPMUPOBAHUSI KOMITETEHIIUH.

7.1. TlepedeHb KOHTPOIHPYEMBIX pa3/IeiOB IUCIHUIUIUHEI C YKa3aHUEM PE3YIbTATOB O0YICHHS

No Kourposmpyemsie
u/n pasaeJibl PesynbTaTsl 00yyeHHs
AUCHHILIMHBI
1 1-i1 pazgen 3HATB: Pa3JIU4YHbIC METOABI JBYX- U TPEXMEPHOHN BU3YyaIU3aluU
JAHHBIX
YMeTbh: BbIIETSATh XapaKTepHbIE 0COOEHHOCTH, COJIEpKaIINecs B
JAHHBIX

BJIA/IE€Th: CIIOCOOHOCTHIO OPUEHTHPOBATHCS B MIPUKIIAJIHBIX ITAKETaX
00pabOTKH JaHHBIX

2 2-i1 pasaci 3HATb: KaKM€ MaTEMAaTHYCCKNUE MOJCIIN U METOABI UCIIOJIB30BATh JJIA
OIIMCaHus JaHHBIX

yMeTh: HHTEPIIPETUPOBATH PE3YNIbTAThI, TOJIyY€HHBIE IIPU aHAIIN3Ee
JTAHHBIX




BJIaJI€eTh: HABbIKAMHU HUCIIOJIb30BAHUA MATEMATHYCCKUX ITaKECTOB
IIPUKJIAIHBIX ITPOrpaMMm I aHaJIM3a JaHHBIX

3 3-i1 pa3gen 3HATh: AITOPUTMBI aHAJIN3A TAHHBIX

YMETh: IIOHUMAThb IIPUEMIIEMBIC KJIACChL MOI[CJ'ICﬁ, ITO3BOJIAKOIINEC
OIIMChIBATh NCXOAHBIC JAHHBIC, B TOM YHMCJIC, HAXOAAIINXCs Ha CTBIKC

HayK

BJIAJ1€Th: HABbIKaAMH UCIIOJIB30BaHUA CTATUCTHYCCKHUX ITaKCTOB
IIPUKJIAHBIX ITPOrpaMMm I aHaJIM3a JaHHBIX

7.2. Onucanue mokazaTeled M KPUTEPUEB OICHHWBAHWS KOMIIETEHIIMM HA Pa3jIMYHbIX ATanax ux
(dhopMUpOBaHHUSI, OTIMCAHUE TIKAJT OIICHUBAHUS

O1leHKa «OTINYHOY («3a4TEHOY)

— CUCTEeMaTU3UPOBAaHHBIC, TITyOOKHE M TOJHBIC 3HAHWS 1O BCEM pasjeiaM TUCIUIUIMHBI, a
TaK)kKe 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 IIpeesbl y4eOHOI MporpamMmBbl;

—TOYHOE UCHOJB30BaHUE HAYYHOUW TEPMHHOJIOTHH, CUCTEMAaTHYECKH IPAMOTHOE M JIOTUYECKU
MIPABWJIBHOE M3JI0KCHIE OTBETA HA BOTIPOCHI;

— 0e3ynpevHoe BIIAJICHIEC HHCTPYMEHTApHUEM YYeOHOH TUCIUIUIMHBI, yMEeHUE ero 3((HEKTUBHO
MCIOJIb30BaTh B MOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

— BBIpaXXCHHAsi CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKH PEIIaTh CIOKHBIE MPOOJIeMbI U
HECTaHJapTHBIEC CUTYAIUU;

—MIOJIHOE U TNTyOOKOE YCBOCHHE OCHOBHOM U JIOMOJHUTEIBHOM JTUTepaTyphl, PEKOMEHJOBAaHHOMN
paboueii mporpaMMoi MO AUCIUILTHHE;

—yYMEHHUE OPUCHTHPOBATHCS B TCOPHSIX, KOHIEIIINAX W HANPABICHUSIX TUCIUIUIMHBI U JIaBaTh
UM KPUTHUYECKYIO OLICHKY, UCTIOJIb3Ysl HAYUHbIE TOCTH)KEHUS JPYTUX AUCHUIUINH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHSX, AKTAUBHOE YYaCTHE B TPYIIIOBBIX OOCYKICHHSIX, BHICOKHIA YPOBEHBb KYJIbTYPBI UCIIOHEHUS
3aJaHuM;

—BBICOKHI YPOBEHb CPOPMHUPOBAHHOCTU 3asBICHHBIX B pabouell mporpaMMe pe3ysabTaToB
oOy4eHwus.

O1neHKa «xopouo» («3a4TeHO»)

— JIOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHbIE 3HAHUS IO JUCIUIINHE;

—YMEHHUE OPUEHTHUPOBATHCS B OCHOBHBIX TEOPUSAX, KOHLEMIUAX U HAIPABIECHUSAX JUCLHUILIMHbI
U aBaTh UM KPUTHYECKYIO OLIEHKY;

—UCIOJIb30BaHUE HAyYHOW TEPMHHOJIOTHH, JUHTBUCTUYECKH U JIOTMUECKU MPaBUIIbLHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JeTIaTh 000CHOBAaHHbBIE BBHIBOJIBI;

— BJIaJICHUE MHCTPYMEHTApUEM [0 AMCLMUILIMHE, YMEHHE €r0 UCIOJIb30BaTh B IIOCTAHOBKE U
pElIeHNH HayYHBIX U Mpo(eccHoHabHbIX 33]a4;

—YCBOGHHE OCHOBHOW M JIOMOJHUTENIBHOM JIUTEpaTyphbl, PEKOMEHJOBAHHON paboueit
IIPOrpaMMOi MO AUCLUILINHE;

— caMocCTosITeNTbHasE padoTa Ha MPAKTUYECKUX 3aHATHX, YUaCTHE B IPYIIIOBBIX 00CYKICHUSX,
BBICOKHI YpOBEHb KYJIbTYpbl HCTIOJIHEHUS 3a/laHUM;

—CpeIHuN ypoBeHb C(POPMHUPOBAHHOCTH 3asBIECHHBIX B paboueill MporpaMMme pe3yibTaToB
o0OyueHusl.

O11eHKa «YIOBIETBOPUTEILHOY («3aUTEHOY)
— IOCTAaTOYHBINH MUHUMAIbLHEIN 00beM 3HAHUN 10 JUCHUILINHE;
—YCBOCHHE OCHOBHOM JINTEPATypPhl, pPCKOMEHIOBAHHOU paboueil porpaMmmoii;




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

— HCIIOJIb30BAaHUE HAYYHOM TEPMHUHOJIOTUH, CTWJIMCTHYECKOE U JIOTHYECKOE U3JI0KEHUE OTBETA
Ha BOMPOCHI, YMEHUE JIeJaTh BHIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro MCIOJb30BaTh B PEIICHUU
TUIIOBBIX 3a7a4;

—YMEHHME I10J] PYKOBOJCTBOM IIPENOAaBaTells pellaTb CTAaHAAPTHHIE 3a1a4H;

—paboTa 1oA pYKOBOACTBOM IIPENOJABATENsl HAa IPAKTUUYECKMX 3aHATUAX, JOIMYCTHUMBIN
YPOBEHb KYJIBTYPhI UCIIOTHEHUS 33/ IaHUN

— IOCTaTOYHBI MUHHUMAJIbHBII ypOBEHb C(OPMHUPOBAHHOCTU 3asABIIEHHBIX B paboueii
porpamMMme pe3yibTaToB 00yUeHHs.

O1leHKa «HEYIOBIECTBOPUTEILHOY («HE 3aU4TEHO)

— (hparMeHTapHBIC 3HAHUS 110 AUCIHILTUHE;

— OTKa3 OT OTBeTa (BBIMOJHEHUS TMCBMEHHOU PabOThI);

—3HaHUE OT/ICIbHBIX HCTOYHHKOB, PEKOMEHIOBAHHBIX pab0Yel mporpaMMon 1o JUCIHUILINHE;

— HEyMEHHUE UCTOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HAJIM4Yue TpyoObIX OUINOO0K;

— HU3KHUH YpOBEHb KYJIbTYpPbI UCTIOTHEHUS 3a/1aHUH;

— HU3KUH YPOBEHb COPMHUPOBAHHOCTH 3asBICHHBIX B pabodell MporpamMme pe3yibTaToB
oOyueHusl.

IIIxana oreHMBaHUI
KomnndecTBo npaBuibHBIX
OTBETOB, % Onenka
10 50 «HEYIOBJIETBOPUTEIHLHOY, «HE 3aYTCHO»
ot 51 ;o 65 «yIOBIETBOPUTEIHLHOY, «3aUTEHOY
oT 66 10 85 «XOPOIIOY, «3aYTCHOY
ot 86 «OTIINYHOY, «3aYTEHO)

7.3. TunoBbie KOHTPOJIBHBIC 3a/IaHUS WIIM UHBIE MaTepuaibl TEKYIIeH aTTecTaluy, HeOOXOAUMBbIe s
OLICHKM 3HAHWH, YMEHUIl M HaBBIKOB W (WJIM) OMBITa JEATEIBHOCTH, XapaKTePU3YIOUIUX STarbl
(hopMHpOBaHUS PE3yIbTATOB O0yYEHUS U 00ECIECUNBAIOIINX JOCTHKEHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTEIbLHON MPOTrPaMMBI

NuauBuayajibHbie 3aaHusl

3anaua (3ananue) 1: BuzyanuzupoBaTh 1ByMepHbIE JTaHHBIE.

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

3anaua (3amanue) 3: Onpenenuts HAIMYME JTUHEHHON CBSI3M B CiIydae ABYMEPHBIX JAHHBIX U
JI0Ka3aTh €€ aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

3anaua (3ananue) 4. YCTaHOBUTH HAIWYKME HEIMHEHHOMN CBSA3M B CIy4ae JBYMEPHBIX JaHHBIX U
JI0Ka3aTh ee aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

3anaua (3amanue) 5. OnpenenuTs HaTMYUE JIMHEHHOM CBA3H B CIy4ae MHOIOMEPHBIX JaHHBIX U
JI0Ka3aTh ee aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

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

3amaua (3amanue) 7. HailTu KOpHHM ypaBHEHHUS, KOPHHU CHCTEMBl YpPaBHCHHM, peIICHUS
OOBIKHOBEHHOTO JM((PEpeHIINaTbHOIO YpaBHEHUS, CHUCTEMbl OOBIKHOBEHHBIX AU (depeHInanbHbIX
YpaBHEHU.



3amaua (3amanue) 8. Beraucnenus B MathCAD.
IIpumepbl HHANBUAYAJIbHBIX 32IaHUI:

I/ICXO,I[HBIM MaTCpI/IaJ'IOM JJIs1 BBIIIOJIHCHU A HHAWBUYAJIbHBIX 3a,[[aHI/II71 CIIy>KatT Ta6J’II/ILIBI C IaHHbIMHU B
Excel.
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KonTpoabHasi padora

(Komniexm 3a0anuil OJisi KOHMPOJLHOU pabomul)

Tema 1. Buzyanuzauus JaHHBIX.

Bapuant 1. BuzyanusupoBaTh 1ByMEpHbIE JaHHBIE.

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

Bapuant 3. BusyanusupoBaTh TpexMepHble JaHHbIE TpU IOMOIIM  HM300pa’keHus
COOTBETCTBYIOIIEH IIOBEPXHOCTH.

Tema 2. HaxoxxaeHne BHYTPEHHUX CBSI3€H MEXy IEpEMEHHBIMHU.

Bapuanrt 1. [lonck nMHEHHOM CBSA3U B Clly4ae JBYMEPHBIX JaHHbIX.

Bapuant 2. [louck HeIMHEWHOH CBsI3U B Cilydae 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. PemieHue OOBIKHOBEHHOro AU(PQPEpEeHINATBbHOTO YpaBHEHUS U CHUCTEMBI
OOBIKHOBEHHBIX AU(PepeHIInanbHbIX ypaBHEHUH.

BapwuanT 3. Berunciaenns 8 MathCAD.

7.4. Teoperudeckue BONPOCH! M MPAKTUYECKUE 3aaHusl 1711 IPOBEJCHHS POMEKYTOUHON aTTecTaluu
o0yyaromuxcs, Heo0X0AUMBIE Uil OLICHKH 3HAHWH, YMEHHUH M HaBBIKOB U (MJIM) OIBITA JeSITEIbHOCTH,
XapaKTepU3YIOIUX ATarbl (OPMHUPOBAHUS PE3yIbTATOB OOYyYEHHS] U 0OECHEUMBAIOIINX JOCTHKEHUE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS 00pa30BaTeIbHON MPOrPaMMBI

7.4.1. TeopeTuyeckue BONPOCHI AJisl IPOBeEAEHUSI MPOMEKYTOUHOM aTTecTAMU 00y4arouXcs

Busyanuzanus 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. BusyanusupoBatb 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. MIHTEpIpeTanus pe3yprara.

5. OnpenenuTy HaIM4YUe JUHEHHOM CBA3M B ClIydae MHOTOMEPHBIX JIaHHBIX M JOKa3aTh €€
aZeKBaTHOCTh. MIHTEepIpeTanus pe3yprara.

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

7. HaiiTu KOpHHM ypaBHEHHs, KOPHH CHCTEMBl YPaBHEHUH, pemIeHHs OOBIKHOBEHHOTO
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, XapaKTEPU3YIOUIMX 3Tanbl (OPMHUPOBAHUS PE3YJILTATOB OOyUYEHHS U
o0ecreynBaroIUX JOCTHKEHUE IUTAHUPYEMbIX Pe3yIbTaTOB OCBOECHUS 00pa30BaTeIbHON IPOrpaMMBl

Ne KonTposmpyembie

HaumeHoBaHHE OLIEHOYHOI O cpeacrea
n/n pPa3aciibl TMCHUIIJITHHBI

WuauBuayanbHOE 3aaHe, KOHTPOJIbHAs paboTa, TEOpEeTUYECKHE
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 paboTa, TEOPETUUECKHE
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 U31aHus 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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nocodue / 10. . Kyaunos, C. A. CycnoBa. —

roCy/lapCTBEHHbIN TEXHUYECKUIl yHuBepcuret, 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, 1. A. KoposnbkoBa [u 1p.] ;

nanHble. — Camapa: [ToBoyKCKui Tocy1apCTBEHHBII

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

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

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

JlonoJIHUTeIbHAS JTUTEpaTypa

Ky3nenosa, JI. B. Jlekuuu 1o coBpeMeHHbIM BeO-
TexHoJorusM [DnekTpoHHsli pecypce] / JI. B.

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

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

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

9. IlepeuyeHb pecypcoB
HEO0XO0AUMBIX /1JIs OCBOEHMS AU CIUTITHHBI

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 snextponnas 6ubnmoreka eLIBRARY.RU

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

Caift cipaBo4YHOM MpaBoBO# cucTteMbl «KOHCYIbTaHT
[Limrocy»

https://www.consultant.ru

Enunblil 31eKTpOHHBIM pecypc y4eOHO-METOIMYECKOi
muteparypsl CIIOGIACY

www.spbgasu.ru

®denepanpHbIil 00pa3oBaTeNbHbIA NopTan "EnnHoe okKHO
JI0CTyMa K 00pa3oBaTenbHBIM pecypcam”

http://window.edu.ru

Cucrema  guctanmmonHoro o6ydenuss CIIGIACY

Moodle

https://moodle.spbgasu.ru/

Ilepeuens npogeccnoHaNbHbIX 023 JaHHBIX, HEO0X

OAMMBIX QJId OCBOCHUSA JUCHUITIMHBI

OdunmanbHbIi cauT Bricnreit aTTECTAllUOHHOU
komuccun (BAK) mpu MunucrepctBe 00pa3oBaHUS U
Hayku Pocculickoii denepanuu.

vak.ed.gov.ru

PedepatuBnas u  copaBouyHas ~ 0asa

peIeH3upyeMOii TUTepaTypbl SCOPUS

JaHHBIX

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

13



https://e.lanbook.com/
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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  ABISETCS  CaMOCTOSITeNbHass  paboTa
o0yyJaroImuxcs ¢ UCHOJIb30BAHUEM BCEX CPEIACTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUM.

B 00BbeM camocTOATEIbHOM pabOoThI 110 JUCUMIUIMHE BKIIOYACTCS 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 U B DJEKTPOHHOM Bujae. OOyuarommuecs, He
IIPOLIEIINE ATTECTALUIO, IOJKHBI IMKBUIMPOBATH 3aJ0JUKEHHOCTh B YCTAHOBJIEHHOM IOPSIZIKE.

11. Ilepeyenr HMHGOPMALMOHHBIX TEXHOJOIHH, MCHOJAb3YeMbIX INPH OCYIIECTBJCHUH
00pa30BaTeIbHOIO NMpouecca Mo JUCHHUILIMHE, BKJIKYAs NepedyeHb MPOrpaMMHOro odecredyeHus
U HH(QOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

1. [IpoBeneHNEe NPAKTHUECKUX 3aHATUM C HCIOJIH30BAHUEM IMPE3CHTAIIMOHHOTO MaTepHasa
(mpuMeHeHue MYTbTUMEIUHHBIX TEXHOIOTUH);

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

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

- 9JIEKTPOHHBIMH OMOIUOTEUHBIMU 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-
TEJIEKOMMYHUKAIIMOHHOU ceTn « HTepHeT»;

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

-HHQPOPMAIIMOHHO-TIPAaBOBBIMU cucTeMamu KoHcynbTaHT u ['apaHT;

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

5. CrangapTHOE MPOTrpaMMHOE O0eCTIeUeHUE TIEPCOHATLHOTO KOMIThIOTEPA.

6. [TpukaiHBIe TPOTPAMMEI JIJIST BU3YAJIM3AIMH JTAHHBIX.

12. Onucanue MaTepUAIbHO-TEXHHYECKOH 0a3bl, HeOOXOAMMON /Jsi  OCyHIeCTBJIEHHUS
00pa3oBaTeILHOIO MPoIecca Mo JUCUMILIHHE
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VYuebHasg ayauropus A TPOBEACHHS 3aHSATHIM
JEKIUOHHOIO THIIA, 3aHATUHA CEMUHApCKOro THIIA,

KypCOBOT'O IIPOEKTUPOBAHUS (BBIIIOJIHEHUS
KYPCOBBIX padoT), TPYIIOBbIX U MUHIUBUIYaTbHBIX
KOHCYJIbTaIl, TEKYILETO KOHTPOJISL u

HpOMe)I(YTOqHOﬁ arrecrauuu

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

VYuebHas ayauTopus (KOMIIBIOTEPHBIA KJ1acc) JTst
MIPOBEJICHUS TIPAKTHUECKUX 3aHSATHI, KypCOBOTO
MIPOCKTUPOBAHUS (BBITIOJHEHUS KypCOBBIX padoT),
TPYNIOBBIX U WHAUBUAYAIBHBIX KOHCYIbTAIIHH,
TEKYILET0 KOHTPOJIS U IIPOMEKYTOYHOH aTTeCTalluu

Paboune mecra ¢ IIK (crom KOMMBIOTEPHBIH,
CUCTEMHBIN OJIOK, MOHHUTOP, KJIABUATypa, MBIIIb) C
noctynoM Kk cetu «VHTepHeT» U obecrnieueHUEM
JoCcTyma K JJIGKTPOHHOM  MH(OPMAIMOHHO-
o0Opa3oBaTeNbHOI cpene OpraHu3alu u
3JIEKTPOHHBIM OMOJIMOTEYHBIM CHCTEMAaM.

ITomemenus CaMOCTOSITEIbHOM pa6 OThbI

o0yJaromuxcst

TUTSL

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

JUia mnBanunoB v jaun ¢ OB3 olecneunBaroTCsl ClieUUalbHBIE YCIOBUS AJI MOJYYCHHS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSMHU HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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[Tpunoxenue 1
METOAUYECKHUE YKA3ZAHUSA JJIs1 OBYUAIOLIUXCS

1. Meroanyeckue yKkazaHus J1Jisl 00y4alolerocs mo 0CBOEHUI0 JUCHUTIIUHBI

Jns popMHpOBaHUS YETKOTO MpeACTaBlIeHHs 00 o0beMe M XapakTepe 3HAHMWA M YMEHHH,
KOTOpPBIMHM HaZ0 OyAeT OBIAJeTh MO JWCHUIUIMHE B CaMOM Haudaje Yy4eOHOro Kypca oOydaromuiics
JOJKEH 03HAKOMUTBCS C YIeOHO-METOIUYECKON TOKYMEHTAIUEH:

- paboueill mporpamMmoi AMCUMIUIMHBL: C LEISIMH U 3aJayaMd JUCUUIUIMHBI, €€ CBSI3SIMHU C
JOPYTMMHU JHUCUUIUIMHAMUA O0Opa30BaTEIbHONW MpOrpamMMbl, IEPEUHEM 3HAHUI U YMEHMH, KOTOPBIMU B
MpOLIeCCe OCBOCHUS NUCIUIUIMHBI JI0JDKEH BiIaJIeTh 00yJarouuiics,

- IOPSJIKOM IIPOBEJEHMSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaly;

- rpaukoM KOHCYNbTAIUi MpenoiaBaTeneid kaeapsl.

Cucrematnveckoe BBINOJIHEHUE y4eOHOW paboThl HA 3aHATHSAX JICKIMOHHBIX M CEMHHAPCKHX
THUIIOB, a TAK)KE BBIMOJIHEHHUE CAMOCTOSITENILHOM paOOThI TO3BOJIUT YCIIEUTHO OCBOUTH JUCIHUILIUHY.

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

- MIOCELaTh BCE JIEKIIMOHHBIE U MPAKTUYECKHUE 3aHATHS, IOCKOJIbKY BECh TEMAaTUYECKUI

MaTepuai B3auMOCBsI3aH MEX]y COOO0M;

- BCE pAacCMaTpUBacMble Ha JIEKIUAX W IPAKTUUECKUX 3aHATUSAX TEMbl M BOIPOCHI
00s3aTenbHO PUKCHUPOBATH (MO0 HAa OYMaXKHBIX, JINOO HAa MAIIMHHBIX HOCUTENSIX HH(OPMALIUN);

- 00513aTeNIbHO BBINIOJHATH BCE JIOMAIHUE 3aJaHus, IOJydaeMble Ha JICKIUAX WIIH
MPaKTUYECKHUX 3AHITHUSIX;

- MIPOSABIISATh AKTMBHOCTh HA HMHTEPAKTHUBHBIX JEKIUSAX M IPAKTHUUECKUX 3aHATUAX, a
TaKXke MpHU THOAroToBKE K HMM. HeoOXoquMo MOMHMTH, YTO KOHEUHBIM pe3yibTaT OBJaJCHHS
coJiep’KaHuEM JHMCLHUIIIIMHBI HE00OXO0UM, B IIEPBYIO OYEPE/Ib, CAMOMY 00YyUaIOIIEMYCs;

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

CyliecTBeHHBIM MOMEHTOM ISl CTYAEHTA SIBJISIETCSI BO3MOXKHOCTb OOCYX/IEHUS M BHECCHMS
IPEUIOKEHUI B TeMaTWYeCKMH MaTepualn JUCHMIUIMHBL [Ipm 3TOM HEOOXOIUM Cepbe3HbIl U
rIIyOOKUH KPUTUYECKUHM aHaIW3 MPOYUTAHHOM HAyYHOM JHUTEpaTypbl U COJEpXKaHUS MPOCIyHIaHHON
10 TEME JIEKIUH.

1.1.B npouecce 3aHATHI CeMHUHAPCKOI0 THIA:

[{ens BBIIOJIHEHMS PAKTHYECKUX 3aaHui 110 aucuuruinae «CoBpeMeHHbIe HH(OpMaInOHHBIE
TEXHOJIOTUM MCCIIEJIOBAHMS JAaHHBIX» — TMPUOOPETEHHE TMPAKTUYECKUX HABBIKOB B OCHOBHBIX
WHCTPYMEHTAIBHBIX CPEACTBAaX aHaliW3a JaHHBIX: WHGOPMAIMOHHO-TIOUCKOBBIN, ONEpaTUBHO-
AHATTMTUYECKU U MHTEJUICKTYaIbHBIN.

BrimonHenue mpakTHYEeCKHX 3afaHuii TpedyeT OT oO0ydJaromerocs MpeaBapUTEIbHOTO
M3y4deHUs y4eOHOUW M HAYyYHOW JIMTEpaTyphl U MPOUYUX WH(POPMAIMOHHBIX UCTOYHUKOB, B TOM UHCIIE
MepUOINYECKUX U3aHuil u IHTepHEeT-pecypcoB.

[TepeueHs TeM MPaKTUYECKUX 3aHITHUI MIPEJICTABICH B HIKEIPUBEICHHOM TaOIuUIIe.

OOyuaronyMcsi, TNPOMYCTUBIINM 3aHATUSA (HE3aBUCUMO OT TMPHUYUH), HE HMEIOIIUM
IMUCBbMCHHOTO PECHICHUA 3aaa4 WKW HEC MOATrOTOBUBIIMMCA K JAHHOMY 3aHATHUIO, PEKOMCHAYCTCA HE
MO3KE YeM B 2 - HENeNbHbIM CPOK SIBUTHCSA HAa KOHCYJBTALMIO K NMPEMOAABATENIO U OTYUTATHCA I10
TeMe.

1.2.B npouecce BbINOJTHEHHUS CAMOCTOSATE/ILHON padoThI:

[Tonq camocrosTenpbHOM paboTON OOydYarOIMXCs TOHMMAETCS IUIaHUpyemas paborta
oOyyJaromuxcs, HampaBleHHas Ha (OpPMUPOBAaHME YKa3aHHBIX KOMIICTCHLMH, BBINOJHIEMAas BO
BHEAYJIUTOPHOE BpEeMs IO 33aJaHHI0 W TPU METOIUYECKOM PYKOBOJCTBE IpeErojaaBatels, 0e3 ero



HEMOCPEACTBEHHOI'O y4acTHSI.

Heab camocTosiTeIbHOI PadoThl 1o nuciuiuimHe «CraTucTHyeckas o0paboTKa JaHHBIX H
MaTeMaTHYeCKOe TIaHUPOBAHUE HKCIIEPUMEHTa» — 3aKPENUTh TEOPETUUECKHUE 3HAHUS U TPAKTUUECKHE
HABBIKM B 00JIACTH MaTeMaTHYECKOTO MOACITUPOBAHUS, YUCICHHBIX METOJIOB M KOMILIEKCOB ITPOrpaMM
B 00J1aCTH SKOJOTMYECKHUX MPOIECCOB U 3a]]a4 CTPOUTENIbCTBA.

CamocrosTenbHass paboTa SBIAETCS HEOThEMJIEMOW U BaKHEHIIeH yacTbio paboThI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MoApoOHON mpopaboTke W aHanu3e WH(pOpManuu B
n3ydaemMoil ob6nactu. [ToMCK OTBETOB Ha BOIPOCHI JUISI CaMOCTOSITENBHONW pabOThl B HEKOTOPBIX
Cllydasix IMpearoyiaraeT He TOJIbKO M3y4Ye€HUE OCHOBHOM y4eOHOIl nuTepaTypbl MO AUCUUIUIMHE, HO U
MPUBJICYCHUE JOMOIHUTEIILHOW JIUTEPATyphl MO CMEXKHBIM JTUCHUIIMHAM, a TAaK)KE HCIOJIb30BaHUE
pecypcoB cetu HMutepHer. OTBeTbl Ha BOMPOCHI JUIsi CaMOCTOATENBHOM pabOThl TOTOBATCS
00y4aloIUMUCS CAMOCTOSTEILHO W TPOBEPSIIOTCS IMPENoJiaBaTeieM Ha MPAKTHUUECKUX 3aHATHIX B
XO0JIe YCTHOTO OTPOCa, a TAKXKE MPU MPOBEICHUHN KOHTPOJIBHBIX pa0dOT, TEKYIIETO TECTUPOBAHMUS.

CamocrosTenbHast paboTa mpemnoiaraeT pa3padoTKy U pellieHre 3aaun; MoucK nHhopMauu
10 TEME; OATOTOBKY K TECTUPOBAHMIO.

CamocTtosaTenbHas pabota TpeOyeT OT 0O0ydYaromierocss MpeIBapUTEeIbHOTO H3YYECHUS
JUTEPATyphl U MPOYUX HWH(DOPMANMOHHBIX HWCTOYHUKOB, B TOM YHCIIC TICPUOJUYCCKUX H3JIAHUN U
WuTepHer-pecypcos.

Tadauma 1 — Copepkanue NPAKTHYECKUX 3aHATHI MO TeMaM [MCUMIUIMHBI M
camMoCTOsiTeJIbHAsE padora olOyyawmerocs mno aucuuiuinHe «Cratucrudeckasi o0padoTka
JAHHBIX U MATEeMATHYeCKoe NJIAHMPOBAHHE IKCIIEPUMEHTA)

Ha3Banue TeMbl yueOHOM Copep:xaHue NPAKTHYECKOT0 CamocrosTeabHasi padoTa o0yyaromerocs

OIMMCATCJIbHBIX CTATUCTUK

OIMMCATCIIbHBIX CTATUCTUK

AUCUHMILTHHBI 3aHATHS (¢hpopMBI KOHTPOJIS)
1. Busyanuzanus O3HakoMJICHHE C Pa3InYHBIMU TUIIAMU
Busyanu3zanus naHHbIX
JAHHBIX rpaduyecKoro npeacTaBIeHus JAHHBIX
2. Busyanuzanus
Busyanuzanus naHHbIX B | O3HAKOMIJIEHME C pPa3IM4YHBIMU TUIIAMHU
JAHHBIX B IBYMEPHOM
cryuae JBYMEPHOM Ciy4ae rpauyecKoro npeacTaBieHus JAaHHBIX
3. Buzyanuzanus
Busyanuzanuss naHHbIX B | O3HaKOMJIEHHE C Pa3JIMYHBIMU TUIIAMU
JAaHHBIX B TPEXMEPHOM
cryuac TPEXMEPHOM CIIydae rpauuecKoro MpeaCcTaBICHHs JaHHbBIX
4. Beruucnenune Beruucnenue O3HakoMJIEHHE c GyHKIUAMU
ONMCATENbHBIX CTATUCTUK | OMMCATEIbHBIX CTATUCTUK CTaTUCTHYECKONW 00pabOTKU JAHHBIX
o. Beruucnenune Beruucnenue O3HakoMJIEHHE c GyHKIUAMU

CTaTUCTHYECKOMN O6p a00TKH JaHHBIX

6. [Toctpoenue
MOJIeTIel, OITMCHIBAIOIINX
CBsA3b MCXKIY ITaHHBIMU

MOJIeNEH,
CBS3b

ITocTpoenne
ONMCHIBAOLINX
MEXY TaHHBIMUA

Ananus MHOI'OMCPHBIX  JaHHBIX C
Henpl0  OOHApy>KeHHs  BHYTPEHHHX
cBs3edl. OLeHKa KayecTBa MOIyYeHHBIX
COOTHOLIEHUH.

BBIYHCIICHHUA CO
CKaJIIpHBIMU U

BBIYUCICHUA (¢{0)
CKaJIIpHBIMU n

7. [TocTpoenne ITocTpoenne
ITocTpoenne 0J1HO(aKTOPHBIX
0JTHO(haKTOPHBIX 0JTHO(DAKTOPHBIX M
. . PErPECCUOHHBIX MOJIEEN
PErPECCHOHHBIX MOJIENe | perpeCCHOHHBIX MOJIesei
8. OcHoBHbIE
MaTeMaTH4eCKHe OcHOBHbBIE MaTeMaTHYECKHE

O3HakOMJIEHHE C MpaBUIaMH paboThI B
MathCAD u npuobpereHrne HaBBIKOB
MIPOBE/ICHUS BBIYHCICHUN

MaTpUYHBIMU MaTpUYHBIMU BEJIMUMHAMHU
BEJIMYUHAMHU

9. Haxoxnenue Haxoxnenue KopHeW, | Haxoxnenue KOpHEM, pelienue
KOpHEH, pelieHne pelleHHe  ypaBHEHUM W | ypaBHEHUA M CHUCTEM ypaBHEHUH
YPaBHEHUH U CUCTEM CUCTEM ypaBHEHUU cpeactBamu MathCAD
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ypaBHEHUH

10. OcHOBHBIE

MaTeMaTHYECKUe OCHOBHBIE MaTEMAaTUYECKHE

BBIUUCIICHUS CO BBIYUCIICHUS co | O3HakomIIeHHE c byHKIMAMU
CKaJISIPHBIMU U CKaJISIPHBIMU u | oopaborku B MathCAD

MaTpUYHBIMU MaTPUYHBIMU BEJIMYMHAMU

BEJIMYMHAMU

[IpuBenennass Tabnuia sBISETCA YyKazarelaeM uid oOydaromierocs:: Jig IOJXY4YeHHUs
3ayeTa/monmycka K 3K3aMeHY HEOOXOAMMO BBIMOJIHEHHE YKa3aHHBIX 33JaHU B COOTBETCTBYIOIIEM
BUJIE.

Obyuarowumcs, NpPoONycCMUSWUM 3aHAMUAL  (HE3A6UCUMO OmM NPUYUH), HE UMEIOUUM
NUCOMEHHO20 peuleHus 3a0ay Uil He NoO020MOBUSUIUMCS K OAHHOMY 3AHAMUIO, PEKOMEHOYemcs He
no3zoice 4em 6 2-HeOelbHblll CPOK ABUMBCA HA KOHCYIbMAYUI0 K Npenooagamento U omuyumamscs no
meme.

1.3.B npouecce BbINOJHEHUS CAMOCTOSITEIbHOM PadoThI:

[Tog camocrosiTenpbHOM paboTOM  OOydYarOIIMXCsl TMOHMMAETCS IUIaHUpyemas paborta
oOyuaroluxcsi, HampaBlIeHHas Ha (OPMHUPOBAHUE YKA3aHHBIX KOMIICTCHIIMI, BBIMOIHsAEMAas BO
BHEAYJAUTOPHOE BpeMs IO 33aJaHUI0O W TPH METOAWYECKOM PYKOBOJCTBE IperoaaBarens, 0e3 ero
HEMOCPEACTBEHHOT'O yYacTHSI.

Heas camocTosATebHOI padoThl 1o aucuuiummHe «CraTUcTHdeckas oOpaboTKa MaHHBIX U
MaTeMaTHYeCKOe TUIAaHUPOBAHUE YKCIIEPUMEHTa» — 3aKPENUTh TEOPETUUECKHUE 3HAHUSI U TPAKTHYECKHE
HaBBIKM B O0JIACTH HM3yUYEHUS METOIOB IOCTPOCHUS MATEMATHUYECKUX MOJCICH paccMaTpHUBAaEMBIX
MIPOLIECCOB, HA OCHOBE UMEIOIINXCS JaHHbBIX.

CamocTtosiTenbHasE paboTa SBISETCS HEOTHEMJIEMON U BAOXKHEWINEH dYacThi0 pPabOTHI
oOydJaronuxcsi, KOTopas OCHOBaHa Ha Oosiee MOApPOOHOW MpopaboTKe M aHaiM3e WHpoOpMaUu B
n3ydaemoil obnactu. Ilowck OTBETOB Ha BOIPOCHI IS CaMOCTOSITENIbHOM paboThl B HEKOTOPBIX
Clydasix IMpearojiaraeT He TOJBKO M3y4eHHe OCHOBHOW y4eOHOW JTUTEpaTyphl MO JAUCIUILUIMHE, HO H
MIPUBJICYCHUE JIOTIOJHUTEILHON JIMTEPATYPhl IO CMEXHBIM JTUCIMIUIMHAM, a TAK)Ke HCITOJIb30BaHUE
pecypcoB cetu MutepHer. OTBeThl Ha BOMPOCHI JUISI CAMOCTOSITEIBHOM pabOTHl TOTOBSTCS
00yJaIOIUMHUCS CAMOCTOSITETIFHO W TIPOBEPSIFOTCS IPEIOJIaBaTeieM Ha TPAKTHUYSCKUX 3aHATHSIX B
X0/JIe YCTHOTO OIPOCa, a TAK)Ke MPU MPOBEICHUH KOHTPOJIBHBIX padOT, TEKYIIETO TECTUPOBAHMUSI.

CaMocTtosTenbHass padoTa MpeArnojaraeT pelieHne WHIUBUAYATbHBIX 3a7a4, KOHTPOJIBHBIX
paboT; mouck uH(GOpPMAIIMU TTO TeME; TOJATOTOBKY K IPOMEXYTOUHOM aTTECTAIINH.

@®opMBI CaMOCTOSITENLHOM paboThl OO0ydaroumierocss 1Mo TeMaM JAMCLUUIUIMHBI NPEJICTABIEH 6
Tabnuye I (n 1.2.) DaHHBIX METOAUYECKUX YKA3aHHM.

CamocrositennpHass pabota TpeOyer OT 0O0ydaromerocss MpeaBapUTEIHLHOTO H3yUEHUS
TUTEpaTyphl U MPOUYUX HWH(DOPMAIMOHHBIX HWCTOYHUKOB, B TOM YHCIIE TEPUOJUYECKUX H3JIAaHUN U
HNuTepHeT-pecypcos.
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