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1. HamMmeHoBaHHe AUCHHUIIINHBI «CraTuctuyeckas o6pa60TKa JaHHBIX H MaTCMaTHU4YCCKOC

IJIAHUPOBAHUEC DKCIICPUMCHTAa»

Lenu u 3a0auu oucyuniumnbol

LlensiMu OCBOCHHS TUCHHUIUTHHBI SIBJISACTCS M3Y4CHHE OCHOBHBIX MHCTPYMEHTAIBHBIX CPEICTB
aHAIIN3a JIAaHHBIX, KOTOPHIC MOKHO Pa30HTh HA TPU TPYIIbI — HHPOPMAIMOHHO-TIOMCKOBBIA (Query
Tools), omeparuBno-ananmutrueckuii (On-Line Analytical Processing) u unTemnekTyanbhbiii (Data
Mining Tools) — 1 u3yueHHe METOMOB MOCTPOCHHS MAaTEMAaTHUYECKHX MOJEICH paccMaTpHBaEeMbIX
MPOIIECCOB Ha OCHOBE MMEIOIINXCS JaHHBIX. K OnepaTuBHO-aHATUTHYECKOMY M MHTEUICKTYaIbHOMY
AHAIIN3y JTaHHBIX OTHOCSTCS IPEABAPUTEIBHBIA aHAIH3 MPUPOJBI JaHHBIX, METOIbl BH3YyaTU3aAlUH U
CTaTHCTUYECKON 00pabOTKHU TaHHBIX, BBISBICHUE CBA3EH U 3aKOHOMEPHOCTEH.

3ajauamMu OCBOCHHS UCIUTUTHHBI SBIIFOTCS IPHOOPETEHNE 3HAHUI O MPUHITUITAX, CIIOCO0aX U
nopsiike 0O0pabOTKM JTaHHBIX, WU3YyYCHHE METOJ0B MATeMaTH4YeCKOTrO0 MOJEIMPOBAHHMS Ha OCHOBE
JaHHBIX M IPOTHO3a B CiIydae JaHHBIX, MPEACTABICHHBIX BPEMEHHBIMH psiIaMu, (OpMHPOBAHHE
HaBBIKOB B pa3pabOTKe U peau3allii MaTeMaTHUSCKUX MOJIEIICH HCCIIelyeMOro mpolecca.

2. Ilnanupyemble pe3yabTaThl 00y4eHUsI MO JUCHUILIHHE (MOIY.TI0)

IInanupyemsle pe3yJbTaThl 00yUeHHs 110 JHCHMIIIMHE

HaunmMeHoBaHHE OLIEHOYHOI'O

(Mony.J110) cpeacrsa
3HaeT
N NuauBunyansHOE 3a1aHue,
— Pa3jInYHbIC METOABI ABYyX- u TPEXMCPHOU
) KOHTpOJIbHAsA paboTa, TeOpETHUECKHE
BU3yaJIU3alMU JaHHBIX;
BOITPOCHI X TPAKTHUYCCKUEC 3aJaHU OJIsd
— KakMe MaTeMaTUYecKHe MOJEIM UM METOJIbI .
) MIPOBEICHUS IPOMEKYTOUHOM
HCIIOJB30BAaTh IJIA OIIMCaHUA JaHHBIX,
aTTecTaluu
— AJITOPHUTMBI aHaJIn3a JaHHBIX
yMmeeT

BBIJICNIATh XapaKTepHble OCOOCHHOCTH,
CoJIeprKalIecs B TaHHBIX;

UHTEPIPETUPOBATH PE3YNIbTATHI, IOJIyYEHHBIE IPU
aHaJIn3e JaHHbBIX;

MTOHUMATh [IPHUEMIIEMBIE KJIACCHI MOJIENEH,
MIO3BOJISIFOIINE ONMCHIBATh UCXO/HBIE JAHHBIE, B TOM
quclie, HAXOAIIUXCSl Ha CThIKE HAayK

WHauBuayansHOE 3aaHKeE,
KOHTpOJIbHasi paboTa, TEOpETUYECKUE
BOIIPOCHI U IPAKTUYECKUE 3aJaHUS IS
MIPOBEACHUS TPOMEKYTOUHON
aTTecTaluu

BJIA/IEET

CIIOCOOHOCTBIO OpPUEHTHUPOBATHCS B MPHUKIATHBIX
nmakeTax 00paOOTKH JTAaHHBIX

HaBbIKaMH HNCITOJIB30BaAHUA MAaTEMATHYCCKUX
MaKeTOB NPHUKJIAJAHBIX NPOrpaMm Jid aHaliu3a
JaHHBIX

HaBbIKaMH UCITIOJIB30BAHUA CTATUCTUYCCKUX ITAKECTOB
MPUKJIAAHBIX ITPOTrpaMM IJId aHAJIM3a JaHHBIX

WNHnuBunyansHOE 3a1aHKE,
KOHTpOJIbHast paboTa, TeOpeTHYECKHUE
BOITPOCHI X IPAKTHUYCCKUEC 3aaHUA AT
MIPOBEACHUS IIPOMEKYTOUHON
aTTecTaluuu

3. Yka3anue MecTa AUCHUILINHBI (MOYJIs]) B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMbl

OKCIICPUMCHTaA»

3.1. Jqucrmmummaa «Craructideckas oOpaboTKa JAaHHBIX M MaTeMaTH4YeCKOe IIAaHHPOBAHHE

acnHUpaHTyphl, (aKyIbTaTUBHBIE TUCHUTUIUHBI.

OTHOCUTCS K 0Opa30BareIbHOMY KOMIIOHEHTY Y4eOHOro IUIaHa MPOrpaMMBbl




3.2. Jlna wm3ydeHHs] [AaHHOW JUCLUIUIMHBI HEOOXOAMMBI 3HAHMSA, YMEHUS U HaBBIKH,
npuoOpeTeHHble Npu OOydyeHHMH 10 TporpaMmMaMm OakanaBpuara, CHE[HaauTeTa U (WIH)
MarucTpaTypsl.

Tpebosanusi K OCHOBHLIM 3HAHUAM, YMEHUAM U 81A0EHUAM 00YUAIOWUXCA:
s ocBoeHust nucuuiuimHbl «CTaTUcTHYeckas 00paboTka JaHHBIX M MaTeMaTHYeCKOe
IUTAaHUPOBAHHE SKCIIEPUMEHTA) HEOOXOAUMO:

3HATh!
- IIPUKJIQJHbIEC TAKeThl BU3yaIU3alluy JAHHBIX;

- METObI aHAIM3a U CTATUCTUYECKONH 00pabOTKHU TaHHBIX;
- OCHOBBI KOPPEJSLIMOHHOIO U PErPECCHOHHOIO aHAIN3a;
- JTalbl COCTABICHUS MATEMAaTUYECKOW MOJIEIH.

YMETh!
- MPOBOJUTH TOWUCK, O00pabOTKYy ¥ aHamu3 pa3iuyHOro pojaa HHGOpMAIMUA |

JIMTCPATYPHBIX HCTOYHUKOB;
- IMPUMCHATH OCHOBHBIC TCOPETUYCCKUC IMOHATH, YCBOCHHBIC B IIPOLCCCE O6y‘IeHI/I${;
- BU3YAJIM3UPOBATH ABYX- H TPCXMCPHBIC JAHHBIC Ha KOMIIBIOTCPE,
- BBIYHCIIATH OCHOBHBIC OIMMCATCIBHBIC CTATUCTHKU,
- HaXOJUThb KOPPCIANUOHHBIC CBA3U U PETPCCCUOHHBIC COOTHOIICHMA.

BIIAJIETh:

- HaBbIKaMU padOThI C JIUTEPATYPOH;

- CTaHAAPTHBIMU METOJaMHU W MOACIIAMH aHalin3a AOAaHHBIX W HX MNPUMCHCHUCM K
PELIECHUIO IPUKJIAJIHbIX 3314,

- CIOCOOHOCTBIO K OIIEHKE CTENEHM aJIeKBaTHOCTH MpeiaraeMoro amnmapara K perieHuo
IMPUKIIAAHBIX 3a1a4;

- HaBBIKaMH (bOpMaIII/ISaIH/II/I IMPUKIAAHBIX 3a7a4, aHajlu3da WU HHTCPIPCTAlUN pCHIeHI/Iﬁ
COOTBCTCTBYIOIIUX MATEMATHYCCKUX MOI[GJ'IGfI;

- HaBBIKaAMH pa6OTBI C MaK€TaMu MPUKIAJHBIX ITPOrpaMm JJIs1 BU3yaJlu3alluu JTAHHBIX,

- TEXHUKOHN BBEIYHMCIIEHHUS CTATHCTUYECKIX XapPaAKTCPUCTHK JAHHBIX HAa KOMITIBIOTCPE,

- HaBBIKaAMH pa60T51 C MaKe€TaMu MPUKJIAAHBIX IMPOrpaMm IJid pErp€CCUOHHOTO aHAJIN3a,
HaBBIKAMH MaTE€MaTHYEeCKHX BBIUHMCIICHUH B MNPUKIAAHOM MATCMATHYCCKOM IIaKCTEC

MathCAD.

3.3. OcBoeHMe JaHHOM JUCHMIUIMHBI O0ECIeYMBAE€T BO3MOXHOCTh AaKTMBHOTO YYacTUs B
MEXIYHAapOAHBIX  00pa3oBaTeNbHBIX  Mporpammax, KOH(EpEeHLUsAX, CUMIO3UyMax, YTEHHE
CIIELMAJIbHOM JINTEPATYyphl U JIp.

4. O0beM AMCUMILUIMHBI B 324€THBIX €IMHHUIAX C YKa3aHHEeM KOJH4YeCTBA aKaJeMHYeCKHX HJIH
ACTPOHOMHYECKHX YacOB, BbIIeJ€HHbIX HAa KOHTAKTHYW padoTy oO0ydamommxcs ¢
npenoaasareseM (10 BUAaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYI0 Pa00Ty 00y4aroMXcs

Yacos
Buj y4eOHoii 1eATeIbHOCTH 1o ceMecTpam
Bcero
4
KonTakTHas pa6ora 30 30
8 M. Y. NeKyuu
npakmuueckue 3auamus (113) 30 30




CamocrositesbHas padora (CP) 42 42

TpynoeMKOCTh MO AUCIUITITNHE 1acoB. 72 72
3ay. eo: 2 2

[IpomexyTouHas aTTeCTallMH 10 YJacoB:

AACIUILINHE 3a4. 1.

HUTOIO: 4acoB: 72 72

OO0mas Tpy10eMKOCTh 3ad4. e; 2 2

5. Coaep:kaHue JUCHMILVIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMaM (pa3geiaM) ¢ YKa3aHHeM
OTBEJECHHOI0 HA HHUX KOJHYeCTBA AKAJeMHYECKHX MM ACTPOHOMHYECKMX YacOB M BH/I0B
y4eOHbIX 3aHATHI

5.1. Tematndeckuii IU1aH AUCHUIUTAHEI

KonTakTHast
=9
5 padora (mo
Ne Pa3gen nucuunjanHbl g yueOHBbIM CP |(Bcero
) 3aHATHSIM)
Jlekn.| 113 | JI3
1-ii pa3nen «CoBpeMeHHbIE
1. | rpadpuyeckne MeTOABI BU3yAJIU3ALUN 9 12 21
JTAHHBIX»
1.1 | Busyanu3anus JaHHbIX 3 4 7
19 Busyanuzanusi 1aHHBIX B JIBYMEPHOM 3 4 7
cirydae
13 Busyanu3zanus TaHHBIX B TPEXMEPHOM 3 4 7
ciydae
5 2-i pa3nea <(COPpeMeHHblﬁ 12 17 29
KOMINbIOTEPHbIH AHAJIN3 JAHHBIX)»
2.1 | BeruncieHne onucaTeNbHbIX CTATHCTUK 3 4 7
2.2 | Bpuncienne onucaTenbHbIX CTATUCTUK 3 4 7
23 [Toctpoenne mojenen, ONMUCHIBAIOIIAX 4 3 4 7
CBSI3b MEXKAY JAHHBIMU
24 [TocTpoenne OELHO(l)aKTOpHI)IX 3 5 8
PErPECCHOHHBIX MOJIee
3 3-ii pazaena «O0padoTka TaHHBIX U 9 13 29
" | Boiuncjaenusi B MathCAD»
OcHoBHBIE MaTeMaTHYeCKue
3.1 | BBIUMCICHUS CO  CKALIPHBIMH | 3 4 7
MaTPUYHBIMH BETUYMHAMU
3.2 Haxomueﬁvne KOpHEH, pemenue 3 4 v
ypaBHEHUH U CHCTEM ypaBHEHUH
3.3 | O6paboTKa JaHHBIX 3 5 8
dopMa MNPOMEXKYTOYHOM AaTTeCTAMH —
3auer ] j i ] ]
HToro yacos: - - 30 - 42 72

5.2. ConepxaHue pa3aesnoB TUCUUTLITUHBI

1-ii pa3nen: «CoBpemeHHble rpaduyeckne MeTOAbl BU3YATU3ALMUN JAHHBIX»
1.1. Buszyanuzanusi 1aHHBIX




N3yuaroTcs pa3ianuHble CIOCOOb! BU3yaIU3alMy JaHHBIX.

1.2. Buzyanuzanus JaHHBIX B IBYMEPHOM CIlydae

Hayunas rpaduka. IIpenBapurenbHas nmoarotoska JaHHbIX. PopmaTupoBaHue rpaduueckoro
obobekra. CriaxuBanue rpaduka. Mcmnons3oBanue MapkepoB. BeraBka metok. Heckonbko rpadukoB
Ha o0IUX KOOpAMHATHBIX ocsax. CozmaHMe W peJakTupoBaHMe jereHnabl. Heckonbko rpaduueckux
00bekToB Ha nucte. Co3nanue Haanmucel u noscHeHui. BeraBka rpaguueckux 0ObEKTOB B TEKCTOBBIN
penaxkTop. ABTOMaTU3alusl BU3YaIU3allui UICHTUYHbIX JaHHBIX.

1.3. Buzyanu3zaiusi JaHHBIX B TPEXMEPHOM CITy4ae

Hayunas rpaduxa. IlpeaBaputenbHas NoAroToBKa AaHHbIX. BeiOOp MeTona mpeaBapuTesIbHOM
nBymMepHOM  umHTepnossinuu.  IloctpoeHne  snmHM  ypoBHs.  [locTpoeHme  NOBEPXHOCTH.
dopmatupoBanue rpagpudeckoro oobekra. Criaxuanue. Heckosnpko rpaduyecknx oOBEKTOB Ha
mucte. Co3aHue Haamucen u nosicHienuil. Mcmonb3oBanue 1BeToBOM raMmel. M3menenne nudpoBbix
METOK Ha YypoBHsX. BcraBka rpaguyeckux OOBEKTOB B TEKCTOBBIH pelakTop. ABTOMaTH3aLUs
BU3yaJIN3alUU UACHTUYHBIX JTAHHBIX.

2-i pa3znen: «CoBpeMeHHbIi KOMNBIOTEPHBI aHAIN3 AAaHHBIX)»

2.1. Beluncnenue onucareabHbIX CTATUCTUK

PaccmarpuBarorcss  mepBUYHBIE  cOcoObI  00paOOTKM — JaHHBIX. AHaIM3  MPOCTHIX
(HecrpynmupoOBaHHBIX) JAHHBIX, pacueT SJIEMEHTApHBIX (OMHCATENbHBIX) CTATUCTUK. BCTpoeHHBIE
cratuctuueckne (Qynknuu. [pynmupoBanme AaHHBIX. AHAIW3 CrPYNIUPOBAHHBIX  JAHHBIX.
I'enepupoBaHue 3HaUEHUN Cily4ailHOM BenWYMHBL. MoienupoBaHue caydyaiiHON BEJIMYUHbBI, UMEIOIIECH
pa3iInYHbIE PACIIPEACIICHHUS.

2.2. BbluncieHHe ONucaTeabHbIX CTATUCTUK

Pacuer snemeHTapHBIX (OMHCATENBHBIX) CTATUCTHK. BCTpOCHHBIE CTaTHCTHYECKHE (YHKITUH.
AHanu3  CrpylIMpOBaHHBIX  JaHHbIX. ['eHepupoBaHME 3HAYEHUN  CIIy4yallHOM  BEJIMYWHBI.
MoaenupoBaHu€e CIIy4alHOW BEJTMYUHBI, UMEIOIIECH pa3InyHbIE pacpeaeICHuUs .

2.3. IlocTpoenue Mozeel, ONUCHIBAOIIMX CBSA3b MEXAY JAHHBIMU

Brruncnenne koBapuanmii u  koppessinuid. [locTpoeHne perpecCMOHHOTO ypaBHEHUS.
JIuneitHast perpeccusi, BCTpoeHHble (yHKIMH. CTaTUCTHYECKHE KPUTEPUH KadyecTBa IOJTYYEHHOTO
perpeccuonHoro cooTHomeHusa. Koaddunment nerepmunanuu, F-cratuctuka. JloBeputenbHbIC
UHTEpBaNbl A KOo3(pPUIHMEHTOB ypaBHEHMs perpeccud. BBox ¢opmyn. Perpeccuss Ha ocHoBe
HEJIMHENHBIX YPABHEHUMN.

2.4. IloctpoeHne 01HO(PAKTOPHBIX PErPECCHOHHBIX MOJIeNei

[IpenBapuTenbHas MOArOTOBKA JaHHBIX. BBO M MMIOPT aHHBIX. 3anmycK BeIYUCIIeHUN. BpiOop
KJlacca ypaBHEHHMH. YmopsaounBanue U (GUiIbTpalus pe3yabTaToB. Tabnuiia mapaMeTpoB YpaBHEHHS
perpeccun. MHTEepnipeTanus pe3yinbTaToB. AHaNMU3 ocTaTkoB. @opMarupoBanue rpaguka. Y crpaHeHue
«HeyJnauHbIX» 3HaueHui. Mcnomb3oBanue (uiabTpoB, BbluMcieHue Dypbe CIEKTpa, CriaXKUBaHUE
crutaitHoMm. [eneparust Ttabmui,. CoxpaHeHHME pe3yJIbTaTOB aHaidu3a. OKCIOPT pPE3yJbTaToB B
TEKCTOBBINA PEAAKTOP.

3-ii pazaen: «O0padoTka 1aHHBIX U Bbluncjaenuss 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 ¢
¢ynkuusamu. MaterpupoBanme u auddepenuupoBanne. Co3aHue BEKTOPOB U MAaTpPHULL, ONEpALUU C
HUMH. MaccuBbl, UX cO3JaHHue, omepanuu ¢ maccuBamu. [locTpoeHue rpadukoB. AHaTUTHYECKUE
(CHMBOJIbHBIE) BHIYMCIICHUS.

3.2. HaxoxaeHue KOpHeH, pelieHue ypaBHEHU U CUCTEM YPaBHEHUI

HaxoxeHust KopHEN HEJTMHENHOrO ypaBHEHUs. Pelllenre IMHEMHBIX ypaBHEHUN B MaTPUYHOU
dopme. PerieHre KOHEUHBIX YpaBHEHHH M CHCTEM KOHEYHBIX ypaBHEHHi, oreparopsl Given — Find,
YHCJICHHOE M CHMBOJIbHOE pelieHue. Perienue oOBIKHOBEHHBIX AU(D(EepeHIUANbHBIX ypaBHEHUN U
crcTeM OOBIKHOBEHHBIX au(depeHIMaabHbIX ypaBHEHHH, onepaTopel Given — Odesolve, pemienne
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cucteM nupdepeHHalbHbIX YpaBHEHUH pa3jMYHOTO TMOpsAKa, HadajdbHas M KpaeBas 3ajaud,
MCTOJIb30BaHUE OMNIIHIA, BBIBOJ PE3YyIbTATOB, TpaduK peuieHus, TOYHOCTh peutenus. Oneparop rkfixed,
pelieHre HayalbHOH quddepeHnnaibHoN 3a1a4u epBoro mopsiaka Mmertonom Pynre-Kyrra, cBenenue
MIPOU3BOJILHOTO YPaBHEHHUS K YPAaBHEHHUIO MIEPBOTO MOPSAIKA, BHIBOJI PE3YJIHTATOB, TPadUK PELICHUS.

3.3. O6paboTKa JaHHBIX

Pacuer snemeHTapHBIX (OMHMCATENBHBIX) CTATUCTHK. BCTpOEHHBIE cTaTHCTHYECKUE (PYHKITUH.
PaGota co crpynnmupoBaHHBIMU JaHHBIMU. ['€HepHpOBaHHWE 3HAYEHUW CIYYalHOW 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 CiIydae 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 MATEMATUYECKHE BBIUUCICHUS 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 rpa)uIecKre METOAbI BU3yaIH3allui 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 O3zHakomiIeHHE C PYHKITUSIMH 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, pelieHue ypaBHEHUH U CUCTEM YpaBHEHUIM
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  PpadoThI
o0yyaromuxcs Mo JUCHUIIHHE

1. PaGouast mporpaMma 1o JUCIUTIIMHE

2. MeToauveckue yKa3aHHs [0 OpPTaHH3AIlMH CaMOCTOSTEIBHOW PabOTHl OO0yYaIOMUXCS I10
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
arTecTalMu 00y4aromMXcs Mo AUCHUIIHHE

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

®OC BkmoUaeT B ceos:

- IepevyeHb KOHTPOJIMPYEMBIX pa3/esIOB TUCIUILUIMHBI C YKa3aHUEM pe3yJIbTaTOB O0yUEeHHUS;

- TUIOBBIE KOHTPOJIbHBIE 3aJaHUsl WIM HHbIE MaTepuasbl, HEOOXOJWMBbIE MJis OLEHKU
3HaHUI, YMEHUI ¥ HaBBIKOB U (MJIM) OMBITA JESITEIBHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (HOPMUPOBAHUS
pe3ynbTaToB OOyueHHss M OOECHEeUMBAIOIIMX JOCTH)KEHUE IUIAaHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
00pa3zoBaTeNbHON IPOTrPaMMBI;

- METOJAMYECKHE MaTepuaibl, ONpeNessIoNIie MPOoLUeayphl OLICHUBAHUS 3HAHWM, YMEHUH,
HAaBbIKOB U (MJIM) OMbITA I€ATEIbHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (POPMUPOBAHUSI KOMITETEHIIUH.

7.1. TlepedeHb KOHTPOIHPYEMBIX pa3/Ie]IOB IUCIHUIUIUHBI C YKa3aHUEM PE3YIbTaTOB O0YICHHS

No Kourposmpyemsie
u/n pasaesibl PesynbTaTsl 00yyeHHs
AUCHHILIMHBI
1 1-i1 pazgen 3HATB: Pa3JIU4YHbIC METOABI JBYX- U TPEXMEPHOHN BU3YyaIU3aluU
JAHHBIX
YMeTbh: BbIIETSATh XapaKTepHbIE 0COOEHHOCTH, COJIEpKaIIHecs 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
IIPUKJIAHBIX IIPOrpaMMm 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)ke 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 32 IIpeesbl y4eOHOM MporpamMmBbl;

—TOYHOE UCHOJB30BaHUE HAYYHOUW TEPMHHOJIOTHH, CUCTEMAaTHYECKH IPAMOTHOE M JIOTUYECKU
MIPABWJIBHOE M3JI0KEHHUE OTBETA HA BOTIPOCHI;

— 0e3ynpevHoe BIIAJCHHE HHCTPYMEHTAPUEM YICOHOUW MUCIHMILTUHBI, YMEHUE ero 3P(EKTUBHO
MCIOJIb30BaTh B MOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 3a]1aY;

— BBIpaXXCHHAsi CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKH PEIIaTh CIOKHBIE MPOOJIeMbI U
HECTaH/IapTHBIE CUTYaIlUH;

—MIOJIHOE U TNTyOOKOE YCBOCHHE OCHOBHOM U JIOMOJHUTEIBHOM JTUTepaTyphl, PEKOMEHJOBAaHHOMN
paboueii mporpaMMoi IO AUCIUIUINHE,

—yYMEHHUE OPUCHTHPOBATHCS B TCOPHSIX, KOHIEIIINAX W HANPABICHUSIX TUCIUIUIMHBI U JIaBaTh
UM KPUTHUYECKYIO OLICHKY, UCTIOJIb3Ys HAYUHbIE JOCTHXKEHUS IPYTUX JUCIMILTUH;

—TBOpYECKasl CaMOCTOsITeNIbHAass pabdoTa Ha MPAKTHUYECKUX/CEMHHAPCKUX/Tab0paTOPHBIX
3aHATHSX, AKTHBHOE YYaCTHE B TPYIIIOBBIX OOCYKICHHSIX, BEICOKHNA YPOBEHBb KYJIbTYPBI UCIIOHECHUS
3aJaHuM;

—BBICOKHI YPOBEHb CQOPMHUPOBAHHOCTU 3asBICHHBIX B pabouell mporpaMMe pe3yiabTaToB
oOy4eHwus.

O1neHKa «xopouo» («3a4TeHO»)

— JIOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHbIE 3HAHUS IO JUCLUILINHE;

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

—UCIOJIb30BaHUE HAyYHOW TEPMHUHOJIOTHH, JUHIBUCTHUECKH W JIOTHYECKH TPaBUIILHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JeTaTh 000CHOBAaHHbIE BHIBOIBI;

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

—YCBOGHHE OCHOBHOW M JIOMOJHUTENbHOM JHUTEpaTypbl, pPEKOMEHJIOBaHHOW pabouei
IIPOrpaMMOi MO AUCLUILINHE;

— caMocCToOsITeNIbHAsE paboTa Ha MPAKTUUYECKUX 3aHATHUSIX, YUYaCTHE B TPYIMIIOBBIX OOCYXKICHUSX,
BBICOKHI YpOBEHb KYJIbTYpbl HCTIOJIHEHUS 3a/laHUM;

—CpeIHuN ypoBeHb C(OPMHUPOBAHHOCTH 3asBIEHHBIX B paboueill MporpaMMme pe3ysabTaToB
o0OyueHusl.

O11eHKa «YIOBIETBOPUTEILHOY («3aUTEHOY)
— IOCTAaTOYHBIH MUHUMAIbLHBEIN 00bEM 3HAHUH 10 TUCIIAILINHE;
—YCBOCHHE OCHOBHOM JINTEPATypPhl, pPCKOMEHIOBAHHOU paboueil porpaMmmoii;




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

— HCNOJIb30BAHUE HAYYHOU TEPMUHOJIOTUH, CTUIMCTUYECKOE U JIOTUYECKOE U3JI0)KEHUE OTBETA
Ha BOMPOCHI, YMEHUE JIeJaTh BHIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE UHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro MCIOJb30BaTh B PEIICHUU
TUIIOBBIX 33/a4;

—yYMEHUE 01 PYKOBOJACTBOM IPENOAABATENS PEIATh CTAHAAPTHBIE 3a/1a4K;

—paboTa 1MOJ PYKOBOJCTBOM IIPENOJABATENII Ha MNPAKTUYECKUX 3aAHIATHUSIX, JTOMYCTUMBIN
YPOBEHb KYJIBTYPhI UCIIOTHEHUS 33/ IaHUN

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

O1leHKa «HEYIOBIECTBOPUTEILHOY («HE 3aU4TEHO)

— (hparMeHTapHBIC 3HAHUS 110 JUCIUTIINHE,

— OTKa3 OT OTBeTa (BBIMOJHEHUS TMCBMEHHOU PabOThI);

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

— HEyMEHHE UCTIOIB30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

— HAJIM4Yue TpyoObIX OUINOO0K;

— HU3KHUH YpOBEHb KYJIbTYpPbI UCTIOTHEHUS 3a/1aHUH;

— HU3KUH YPOBEHb C(OPMHUPOBAHHOCTH 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 3HAHWM, YMEHUIl M HaBBIKOB W (WJIM) OMbITa JEATEIBHOCTH, XapaKTePU3YIOUIUX STarbl
(hopMHpOBaHUS PE3yIbTATOB O0yYEHUS U 00ECICUNBAIOIINX JOCTUKEHUE TUIAHUPYEMBIX PE3yIbTaTOB
OCBOEHHUS 00pa30BaTEIbLHON MPOTrPaMMBI

NuauBuayajibHbie 3aaHusl

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

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

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

3anaua (3ananue) 4. YCTaHOBUTH HAIMYME HEIMHEIHOMN CBS3U B CiIy4ae JByMEPHBIX JaHHBIX U
JI0Ka3aTh ee aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

3anaua (3amanue) 5. OnpeaenuTb HaTMYUE JTUHEWHON CBSA3M B CIIydae MHOTOMEPHBIX JIaHHBIX U
JI0Ka3aTh ee aJIeKBaTHOCTh. IHTepnpeTalus pe3ynbrara.

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

3amaua (3amanue) 7. HailTu KOpHHM ypaBHEHHUS, KOPHHU CHCTEMBl YpPaBHCHHM, peIICHUS
OOBIKHOBEHHOTO M (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. 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
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https://e.lanbook.com/
https://www.iprbookshop.ru/
https://urait.ru/
https://www.elibrary.ru/defaultx.asp
https://www.consultant.ru/
http://vak.ed.gov.ru/
https://www.scopus.com/

[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.
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[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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