Mporpamma omcumnnmHel "Matematudeckme metonbl 06paboTku 1 aHann3a NPOCTPAHCTBEHHbIX AaHHbIX HA ANEKTPOHHO BbIYMCINTENbHbIX
mawwuHax"; 120100.62 "eone3ns n ONCTaHUMOHHOE 30HOUPOBaHNE; OOLEHT, K.H. (poueHT) lumaHckuin B.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTyT comsnkn

: !
””“I PO 1k

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHocTn KPY
Mpodp. Munasapunos P.I".

" 20 r.

MporpamMma AUCLMNNANHBI

MaTtemaTtumnyeckme Metoabl 06paboTkn U aHann3a NPOCTPAHCTBEHHbIX AaHHbIX HA 9NEKTPOHHO
BblYMCUTENbHbIX MaWwnHax B2.6.5

Hanpasnexne noarotoekun: 120100.62 - eone3uns 1 AMCTAHUMOHHOE 30HONPOBaHUE
Mpodomnb noarotoskn: KocMmyeckas reonesvs 1 Haeurauus

KBanndovkauus BoinyckHmka: 6akanasp

dopma 0by4eHuns: o4Hoe

SA3blk 06yHeHMS: pyCCKUii

ABTOp(bl):

WnmaHckun B.B.

PeueH3eHT(bl):

Menxesuukun B.C.

COIMACOBAHO:

3asenyowunii(as) kadpeapoin: bukmaes N. ®.

lMpoTokon 3acenaHnsa kagoenpbl No or" " 201 _r
Y4yebHo-meToaomnyeckas kommccust MIHctutyta cpmsvmm:

Mpotokon 3acepaHua YMK No or" 201_r

PeructpaunoHHbin No
KasaHb
2014

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep BEE YH H

ARl | AL O



Mporpamma omcumnnmHel "Matematudeckme metonbl 06paboTku 1 aHann3a NPOCTPAHCTBEHHbIX AaHHbIX HA ANEKTPOHHO BbIYMCINTENbHbIX
mawwuHax"; 120100.62 "eone3ns n ONCTaHUMOHHOE 30HOUPOBaHNE; OOLEHT, K.H. (poueHT) lumaHckuin B.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbIi Homep 6 5AE
CtpaHnua 2 ns 11. ins yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma omcumnnmHel "Matematudeckme metonbl 06paboTku 1 aHann3a NPOCTPAHCTBEHHbIX AaHHbIX HA ANEKTPOHHO BbIYMCINTENbHbIX
mawwuHax"; 120100.62 "eone3ns n ONCTaHUMOHHOE 30HOUPOBaHNE; OOLEHT, K.H. (poueHT) lumaHckuin B.B.

Mporpammy avcumnnuHbl paspabotan(a)(m) AoueHT, K.H. (aoueHT) WnmaHckuin B.B. Kadenpa
acTPOHOMUU U KOCMUYeckorn reogeanmn OTaeneHme acTpopuankm 1 KOCMUYECKON reonesnm |
Slava.Shimansky@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHust aucumnavHbl (Mooyns) Matematunyeckme Metonbl 06paboTku NPOCTPaHCTBEHHbIX
LaHHbIX Ha OBM sBnsieTcs n3yyeHne YNCNEHHbIX METOL0B PedykLUMN 1 aHanm3a pesynbTaTos
N3MEPEHNIA N NX NPOorpaMMHoOl peanmaaunm Ha 9BM npu pelweHn 0OCHOBHbIX 3a4a4 NpUKNaaHoM
reonesvu.

OcHoBHas 3agada AMCLMNAUHBI COCTOUT B MOMTyYEHUUN CTYAEHTAMW CNEOYOWMX 3HAHWIA:
COBPEMEHHbIE NAKETbl YNCNEHHON 06paboTkn AaHHbIX Ha OBM; rpaHuubl MPUMEHEHNS N TOYHOCTb
pasnnyHbIX METOAOB NPW PELWEHNN NPUKNaaHbIX 3aaady; cnocobbl ONTUMU3ALLMN BbIYUCTIEHWIA 1
NOBbLIWEHNS TOYHOCTUN NTOrOBbIX PE3YNbTATOB.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HanHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 52.6.5 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 120100.62 N'eonesnst U AMCTaHUMOHHOE 30HANPOBAHME U OTHOCUTCS
k 6a3oBoi1 (obwenpodeccrmoHanbHoi) Yactu. OcBanBaeTcs Ha 4 Kypce, 7 CeMecTp.

LaHHas yyebHas oucumnnnHa BxoauT B pasaen "b.2. MatemaTnieckuin n ectecTBEHHOHaY4YHbI
uukn. basosas (obwenpodeccroHanbHas) Yacts" ®rOC BIMO m MpOOIT no HanpaeneHnto
nogrotoskn "l'eogesans n ANCTaHUMOHHOE 30HAMPOBaHNe".

[nsa ocsoeHus cooepxaHna oucunnnnHbl HeobXx0AMMO 3HaHMEe OCHOB MaTEMATNYECKOro aHanmaa,
Teopun BEPOATHOCTU U mMaTeMaTn4yeckom CTaTUCTUKN, nHpopMaTuKun, reonesnmn, UMeTb HaBbIKK
nporpamMMmmnpoBaHns.

"MaremaTtmyeckune metoabl 06paboTkm NPOCTPAHCTBEHHbIX AaHHbIX HA OBM" aBnsetcs
npegwecTsyowen onga gucunnnnH "KocMmmyeckas Hasurauuns”, "lpaktuyeckas rpasumetpums”,
"MpuknagHas reonesmns”.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytowme KOMNeTEHUNN:

LLincpp komneteHumu npuoﬁpepf:::avc:?ggm?ﬂenum
OK-7 YMEHME KPUTUYECKM OLEHNBATb CBOW OOCTOMHCTBA U
(0bLweKynbTypHbIE HeLocTaTku, HAMETUTb NyTU 1 BbibpaTb CPeacTBa Pa3BUTUS
KOMNeTeHL M) LOCTOMHCTB M YCTPaHEHNS Hef0CTaTKOB
CNoCOBHOCTb MCMONb30BaTb OCHOBHbIE 3aKOHbI
OMK-3 €CTEeCTBEHHOHAYYHbIX OUCLMMNANH B NPOGECCMOHANbHOM
(IPOCPECCHOHANBHBIE LeATeNbHOCTU, NMPUMEHSATb METOObl MATEMATUYECKOro aHann3a
KOMMETEHLIAN) N MOAENMPOBaHMS, TEOPETUHECKOrO N 3KCNEPUMEHTANIbHOMO
nccnenosaHus (OlMK-2); - cnocobHocTb paboTaTh ¢
NHopMaLMEn KOMMNBbIOTEPHBIX CETSX
MK-11 CMOCOBHOCTb K CO34aHMI0 LMMPPOBBIX MOOENe MECTHOCTH, K
(npodpeccunoHanbHble aKTUBHOMY MUCMONb30BaHMIO MHAPPACTPYKTYpPHI
KOMNEeTeHL M) reonpoCTPaHCTBEHHbIX AaHHbIX
CMOCOBHOCTb NPUMEHSITb CPEACTBA BbIMUCIUTENBHOMN TEXHMKM
MK-7 LONs MaTeMaTnyeckoin obpaboTkmn pesynbTaToB NONEBbIX
(NMpodpeccmoHanbHble reoe3n4yeckmx N3MepeHunii, aCTPOHOMUYECKMX HABNIOOEHNIA,
KOMMNEeTeHL M) rpaBMMETPUYECKNX ONpeaeneHunin, oTorpaMMmeTpuYeckmnx
N3MepeHnin
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B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

- PONb U MECTO MaTeEMaTUYECKNX METOA0B aHann3a NpPoCTPaHCTBEHHbIX AaHHbIX HA OBM,
COBPEMEHHbIE NPOrpaMMHbIE KOMMIEKChl MaTemMaTnyeckoi 06paboTky MHpopMaLUmn, NPUHLMMDI
MaTeMaTM4ecKoro MOAENNPOBaHKS.

2. OONIXEH yMeTb:
- pabotatb B cpepgax MathCad n Visual Studio n npnMeHsiTb Nx Npu peannmaaumm KOHKPETHbIX
YMCNEHHbIX METOO0B 06PaboTKM OaHHbIX;

- pewartb pasnnyHbIMM METOAAMUN 3a4a4N MHTEPMNONSALUN 1N annpoKCUMaLnn pe3ynbTaToB
N3MEPEHNIA, 3aa4M C CUCTEMAMU NIMHEVHBIX U TPAHCLUEHAEHTHbIX YypaBHEHWI (B TOM Ynicne
N30bITOYHBIX CUCTEM C MMHUMU3ALIMEN NOrPEWHOCTK), 3a4a4M Ha ONTUMU3ALIMIO MPOLLECCOB
NONMyYEeHNS OaHHbIX N3MEPEHUIA 1 NX 06pabOoTKK;

- NONb30BaTbCA NHpOpPMauunen ns NHTepHeTa;

- YMEeTb anantmnpoBatb YNCJIEHHbIE METO bl NMPU peleHNN KOHKPETHbIX 3a4a4 I'IpVIKJ'IaJJ,HOI‘/'I
reoge3nn.

3. [oONnXeH Bnaneth:
- METOAVKAMW annpoKCMMaumMmn OyHKLNA 1 X NCNONb30BaHneM ans 06paboTtkm 1 aHanmaa
NPOCTPAHCTBEHHOWN MHZDOPMALN;

- KOMMbIOTEPHBLIMK NPOrpamMmamMm 06paboTkn pe3ynbTaToB N3MEPEHUIA U YACTEHHOTO
MOENMpPOBaHMSI.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- CNOCOBHOCTb NCMONb30BaTb OCHOBHbIE 32KOHbI €CTeCTBEeHHOHay4HbIX ONCUUMNNNH B
HpOC*)eCCI/IOHaJ'IbHOVI OEeATENbHOCTHU, MPUMEHATb METOAbl MATEMATNYECKOIro aHanmsa u
MoLEeNMpPoBaHUA, TeopeTndHeckKoro n aKCnepmnMeHTanbHOro nccnenoBaHns;

- cNocobHOCTb paboTaTb C MHpOPMaLIMERn KOMMbIOTEPHbIX CETSX;

- CNocobHOCTb NPUMEHATb cpencTtea BblYUCNUTENBHOW TEXHUKN ONA MaTeMaTn4yeckomn 06pa60TKVI
pe3ynbTaToB NoneBbiX reoae3nyecknx |/|3MepeH|/||7|, ACTPOHOMUNYECKUNX HaﬁﬂPOJJ,eHI/IVI,
rpaBMMeTpnHeCcKnX onpe,ueneHMVl, dpoTorpammeTpu4eckmnx |/|3MepeH|/||7|;

CMOCOBHOCTb OCYLWECTBNSATE OCHOBHBIE TEXHONOrMYECKMe NPoLecChl NONyYeHns Ha3eMHOW 1
A3POKOCMMNYECKOMN MPOCTPAHCTBEHHON NHAPOPMAaLIMKN O COCTOSIHWM OKpYXatoLein cpembl,
MCMNonb3oBaTb Matepuasnbl AUCTaHLUMOHHOTO 30HANPOBAHNS U FTEONHIPOPMALIMOHHbBIE TEXHONOTK
NpY MOOENNPOBAHMMN N MHTEPMpeTaUun pesynbTaToB U3yYeHUsl NPUPOOHbLIX PECYPCOB;

- CNOCOBHOCTb K CO30aHMI0 LMAPOBLIX MOENe MECTHOCTU, K aKTUBHOMY MCMONb30BaHMIO
NHPPACTPYKTYPbl FE0NPOCTPAHCTBEHHbIX OaHHbIX;

- CMOCOBHOCTb K U3YYEHUIO OVHAMUKN U3MEHEHUS MOBEPXHOCTM 3eMNN reoae3nvyeckmmMm Metogamu
1 cpeacTBaMun ONCTAHLUMOHHOMO 30HANPOBAHWS;

- CMOCOBHOCTb K U3YYEHUIO OU3NYECKIMX Nonein 3emMnu 1 NnaHerT;

- CNOCOBHOCTb K UCMONb30BaHNIO MaTEPMAnoB ANCTAHLUMOHHOMO 30HAMpoBaHus u MNC-TexHonorui
NpY NPOBEAEHUN MOHUTOPWHIA OKPYXalowWel cpelbl U ANS paumoHanbHOro NpMpoLonoNb30BaHMS.

4. CTpyKTypa 1 comepxaHue AUCLUUMINHBI MOAYNS
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Obwas TpyaoeMKOoCTb ANCLUMMNANHBLI COCTaBNSIET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMEH B 7 CEMeCTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBo Anst AOoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (Xxop.);

55-70 6annos - "yoosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyJOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 coamepXxaHue ayauTopHon paboTbl N0 AUCLMUNNIUHE/ MOAYIO
TemaTtnyecknn nnaH gUCLUNMNIUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
N OuvcunnnunHel/ Cemecrpcgzggrga nx T?Xﬁgg:)l(()ocm Telqll(l.cl).l.:Tt: (C)E:;PMH
Moayns Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
Tema 1. MNpuHUMNGI
1.|paboTbl B cpenax 7 1-2 2 0 6
Mathad v Visual Studio.
Tema 2. MeTonbl
2./06paboTKMN YNCNEHHBIX 7 3-4 2 0 0
OaHHbIX.
3 Tema 3. IHTepnonaums. v 4 > 0 4
Tema 4. KOHTPONbHas
4. ANnpoKCUMALIS. 7 5-7 2 0 6 pabota
Tema 5. Cucrtembl
. NNHENHbIX YpaBHEHUI. / 8-10 4 0 4
Tema 6. HenvHenHble KOHTPONBHAR
6. yPaBHEHVS! U CUCTEMBI. / 113 2 0 6 pabota
Tema 7.
7. WHTerpnposaHue. / 14-16 2 0 4
Tema 8. 3apaun KOHTPONBHAA
8. OnTMU3ALAN, 7 17-18 2 0 6 paboTta
Tema . NITorosas 3K3ameH
" |doopma KoHTpoOnS / 0 0 0
Ntoro 18 0 36

4.2 CopepxaHume ANCLUMIUHDI
Tema 1. MpuHumnel pabotbl B cpepax Mathad m Visual Studio.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

YncneHHbIe U CUMBONbBHBIX PacyeTbl C NPUMEHEHVEM BEKTOPOB U MaTpul. OpraHnsauus rpacmkm un
NCNpaBneHNs pPe3ynbTaTos.

naboparopHas pabora (6 yaca(oB)):

PaspaboTtka oTnagka u TectupoBaHue nporpamm. [NoaknoyeHne BCTPOEHHbIX (PYHKUNIA N BHEWHNX
mMonynewn.
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Tema 2. MeToobl 06pabOTKMN YNCNIEHHDbIX OaHHbIX.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

OCHOBHbIE TUMbl METOLOB o6pa60T|<|/| OaHHbIX: yCNoBNA NPUMEeHEeHUs, TOYHOCTb K cnocobbl
onTnMmaaunm pacHeTos.

Tema 3. UHTepnonsauums.

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Annapart KOHe4YHbIX npupaweHuin. KoHevHble pa3HOCTU 1 Pa3HOCTHbIE OTHOWEHKS. CxeMbl UTKEHa.
naboparopHas pabora (4 4aca(oB)):

MonuHombl HbtoToHa 1 Yebbliwesa. CnnaiiHbl. YucneHHoe amdepeHLMpoBaHme.

Tema 4. Annpokcumauums.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Annpokcumaums rnagkumm yHKUMSAMU 1 METOL HaUMEHbLWKNX KBaapartoB. NpeobpasosBaHns Pypebe.
naboparopHasi pabora (6 4aca(oB)):

"pafneHTHbI METOL, B MPUOANXEHNM CNOXHBIMA (OYHKUMAMU. MHOromMepHas annpokcuMaums.
Tema 5. CucTeMbl NIMHEWHbIX YpaBHEHUN.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

npﬂMbIe n nTepaunoHHblie MeTodbl peWweHns CUCTEM NUHENHbIX ypaBHean7|. MeTon HaMMEHbLLKX
KBaopartoB OJid CUCTEM C N306bITOYHBIMU OaHHbIMI.

naboparopHas pabora (4 4aca(oB)):

BbluncneHue maTtpuu, cOBCTBEHHbIX 3HAYEHWIA 1 BEKTOPOB. MaTpuyHbIe U NMHEeHbIe
npeobpa3oBaHus

Tema 6. HennHenHble ypaBHEeHUs1 U CUCTEMBI.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

MeTonbl peleHns HENMHENHbIX YPaBHEHWIA: NPOCTON 1 YCKOPEHHOM utepaunm, xopa, HotoToHa u
cBepxpenakcauum.

naboparopHas pabora (6 4aca(oB)):

PeweHne cnctem HENNHENHbIX ypaBHeHvM. OnTnmMnzaums peLueHVIIZ B 3a4a4ax U30bITOYHbIMU
OJaHHbIMI.

Tema 7. UHTerpuposaHue.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MpVHUMNBbI NOCTPOEHNS MHTErpanbHbIX CyMM. Buabl METOLOBMHTErPUPOBAHUS N UX TOYHOCTb.
naboparopHas pabora (4 4aca(oB)):

Cxembl HbloTOHa-KoTeca anst aHHbIX Ha paBHOOTCTOSAWMX y3nax. ONTMM3aums BblYUCTEHUI 1
MOBbIWEHNE TOYHOCTU. MeTobl HaMBbICLWEN TOYHOCTH.

Tema 8. 3agaum onTUMU3aunn.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

LleneBas coyHKUMS 1 ynpaBnstowme napametpbl FeomeTpuyeckas peweHne 3agadun NMHERHoro
NpPOrpamMMmnpPoOBaHUSI.

naboparopHas pabora (6 yaca(oB)):
Meton MHOXMTENen JlaHpaHxa.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Pasnen Cemectp| HHEAENs | caMmocTosTenbHol [TpyaoeMKocTh g;‘:‘%":::'o';?:;gzg;
ducunnnuHbl Pcemectpa paboTbl (B yacax) a60ThI
CTY[eHTOB P
MoAroToBeka K
g [Tema 4. 7 | 57 |conTponuron 18 [<OHTPONbHAS
‘JAnnpokcumMaums. abota
P H paboTe P
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
- noaroToBka K
6 Tema 6. HenuHeiHble v 11-13 KgﬂTgoﬁbH%M 18 KOHTpO/bHas
‘lypaBHEHMS N CUCTEMDI. T
yp paboTte padora
noaroToBka K
Tema 8. 3apaun OAroroska KOHTPObHas
8. ONTUMM3ALIN 7 17-18 |KOHTpPONbHOM 18 2607
' paboTte P
Wtoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Ncnonb3yloTcs Takue MHTEpakTUBHbIE POpMbl 0Oy4EHMS Kak 06CYXAEHNE TEOPETUYECKMX BOMPOCOB,
NpoBepKa peLeHns 3aiady CaMMMmn CTyAeHTamMm, 06CyX AeHNe BO3MOXHbIX BAPMAHTOB PELEHUS U NX
ONTUMaNbHOCTM, CO3AaHNe CTyaeHTaMy 6aHka AaHHbIX 3a4a4y No TEME ypaBHUBAHUA U
NPOEKTUPOBAHNS Fe0AE3NYECKMX CETEN, MOCTPOEHNE KOMMBIOTEPHBIX CUMYNSLIMIA N0 pe3ynbTaTtam
ypaBHVBAHWS, BbINOIHEHNE PACYETHO-aHANUTMYECKUX 3a4au.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. MpuHumnel pabotbl B cpepax Mathad m Visual Studio.
Tema 2. MeToabl 06paboTKM YMCNEHHDBIX AAHHbIX.

Tema 3. UHTepnonsauums.

Tema 4. AnnpokcuMaums.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KoHTponbHas pabota ¢ peweHvem 3agad no temam "MHtepnonsums” n "Annpokcumaums”. 1.
CocTaBuTb Nporpammy YMHOXEHNS 3afaHHbIX MaTpul cpeactesamm cuctem Mathcad nnm Visual
Studio (10 6annog). 2. MponHTepnonMpoBaTth PYHKLMIO, 3a4aHHYI0 TabNMYHO HA HEPABHOCTOSLWMNX
yanax (10 6annos). 3. MocTpoMTb annNpPOKCMMMPYIOLLYIO FNAaAKy OYHKUMIO ANns Tabnuubl 4aHHbIX
meTonom Pypbe-npeobpasosanns (15 6annos).

Tema 5. CucTeMbl NIMHEWHBbIX YpaBHEHUN.

Tema 6. HennHenHble ypaBHEeHUs1 U CUCTEMBI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas pabota ¢ peweHvem 3agady no temam "CuctemMbl TMHERHbIX ypaBHEHNA" 1
"HenunHelHble ypaBHeHns". 1. Hat n yTouHnTb 06patHyto matpuuy (1 6annos). 2. MonyunTb
pelWweHne TPaHCTEHAEHTHOroO ypaBHeHms metonom HetotoHa (10 6annos). 3. PeanuaoBatb MeTon
HaUMEHbLUNX KBAAPATOB AN CUCTEMbI YPABHEHUIA C M3ObITOYHBIMU ycnoBuaMm (15 6annos).
Tema 7. UHTerpuposaHue.

Tema 8. 3apaum onTuMn3auuu.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

KoHTponbHas pabota ¢ peweHvem 3agay no temam "MHterpmposarme” n "Ontnmmnzaums”. 1,
Bbluncnutb nHTerpan ot oyHKUMKM, 3afaHHon TabnnyHo Ha paBHooTCcToSAWMX y3nax (10 6annos). 2.
MpownsBecTn pa3brBKy y3n10B A4/18 3a4aHHON OYHKLMM U BbIYUCIUTL MHTErpan HamBbICLIEA TOYHOCTH
(15 6annoB). 3. PewmnTb aHaNUTUYECKN 1 rpadomyeckmn 3atady Ha MUHUMU3aunto 3aTpat
(TpaHcnopTHyto 1 T.4.) (15 6annos).

Tema . UToroBasi hopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:
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1. CocTaBneHune anemMeHTapHbIx nporpamm B cpenax Mathcad n Visual Studio.

2. IHTepnonsums TabnmyHo 3aaaHHbIX PYHKUMIA C MPUMEHEHMEM NOIMHOMOB U KyOnYecKmnx
CrnnawnHoB.

3. Annpokcumaumst TabnnyHo 3aaaHHbIX 0AHO-ABYMEPHbIX (OYHKLMIA METOAAMWN HAVMEHbBLIMX
KBanpaToB, Pypbe-npeobpasoBaHns 1 rpaaneHTHOro crycka.

4. PelleHne CUCTEM NNHENHBIX YPaBHEHWI 1 BblYMCNEHNE 0OpaTHbIX MaTpUL, MeTo4amMm NPOroHKM U
opToroHanuaaumu.

5. PelweHve HennHenHbIX ypaBHEHMI N UX CUCTEM MeTodaMun xopa, HbioToHa 1 YCKOPEHHbIX
ntTepaumni.

6. Peanmsauns metona HavMeHbLIMX KBAAPATOB A1 CUCTEM YpaBHEHWI C N3ObITOYHbIMU
YCNOBUSAMU.

7.1. OcHoBHas nuTeparypa:

OcHOBbI YMCNEHHbIX MeTon0B, Bepx6buukuii, BaneHTnH Muxaiinosnd, 2009r.
YucneHHble meToabl, Bepxbuukuii, BaneHtnH Muxaiinosnd, 2005r.

YncneHHble meToabl, baxsanos, Hukonai Cepreesuny;Xunaokos, Hukonaii Netposuy;Kobenbkos,
["eopruin Muxannosuy, 2007r.

YucneHHble meToabl B npuMmepax u 3ajadax, Kupees, Bnagumnp VisaHoswny;NaHTenees, AHopen
Bnagoumnposuy, 2006r.

1. Typyak J1.., MNnotHmkos NM.B. OcHoBbl YncneHHbix Metonos, Mockea, ®uamatnut, 2003.

7.2. JlononHuTenbHasa nuteparypa:

OcCHOBbI YMCNEHHbIX MeTOA0B, Typyak, JleoHng ViBaHoswny;MnoTHUKOB, Nasen Bnagummnposuy, 2005r.

1. Bornaes O.1. BoluncnutenbHas matematuka u nporpammmposaHme. Mocksa, Bbicwas wkona,
1990;

2. bpoHwtenH W.H., Cemerngses K.A. CnpaBo4HMK N0 MaremaTtuke Ans MHXEeHepOoB 1 yyalmxcs
By30B, MockBa, Hayka, 1981;

3. Kpbinoe B. U., bobkoe B. B., MoHacTbipckuii . W. BeluncnutenbHble Metoapl, T.1, Mockea,
Hayka, 1976;

4. Kpbinos B. U., Bobkos B. B., MoHacTtbipckuii . . Havana Teopun BbIYMCANTENBHBIX METOLOB,
T.2-3, Mocksa, Hayka n TexHuka, 1982 - 1984;

5. Xypkun W.I"., Heman KO.M. MeTogpl BbluucneHuin B reogesun. YuyebHoe nocobue. Mockea,
Heppa, 1988;

6. baxsanos H. C. YucneHHble MeToabl, MockBa, Hayka, 1987;
7. Xepxarep M., INMaptonnb X. Mathcad 2000 nonHoe pykosoacteo. Kues, N3a. 'pynna BHV, 2000;
8. MHcTpykumn nporpammHbix naketos Mathcad u Visual Studio.

7.3. UHTEepHeT-pecypcChl:

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHune ancumnnmHbl "MaTtemaTtnyeckme Metonbl 06paboTku 1 aHanm3a NPOCTPaHCTBEHHbIX
LaHHbIX Ha 3NEKTPOHHO BbIYMCIMTENbHbIX MaWnHax" npeanonaraeT UCNonb30BaHNE Cnenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIM CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMmMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAK/OYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHE.

Y4yebHo-mMeToamnyeckas nutepatypa ans 4aHHOW OMCUMNAVHbI UMEETCS B HanN4um B
9NEeKTPOHHO-bMbnmoTeyHol cnucteme " bnbnnoPoccurka", DocTyn K KOTOPOW NpenocTaB/eH
ctyneHtam. B 3bC " bubnuoPoccuka " npefactasneHbl KOMNeKLMN akTyanbHON Hay4yHOW 1 y4ebHoi
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cedbs nybnmkaumm BeoyLwmx pOCCURCKNX
N30aTeNbCTB ryMaHUTapHOW NUTepaTypbl, U3AaHNS Ha aHTINACKOM S3blKe BeAyLWMX aMEPUKAHCKUX U
€BPOMNENCKMX 30aTenbCTB, a TakXe peakue 1 ManoTupaxHbie n3gaHns POCCUNCKMUX PEMMOHANbHbIX
By30B. 9bC "BubnmnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHbIA AOCTYN K HEOOXOAMMbIM ANs
obpasoBaTenbHOro nNpoLecca N3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPeOOBaHNAM hefepanbHbIX rOCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
Bbiclero npodoeccuoHanbHoro obpasosarus (PrOC BIMO) HoBOro nokoneHus.

Y4yebHo-MeToanYeckas nutepartypa ans 4aHHOW OMCLMMNANHBI UIMEETCS B HAMYUN B
9NEeKTPOHHO-bmbnnoteyHom cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" comepXuT Nnpon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OPraHoB, Npenofasareneii Beaylmnx By30B CTPaHbl, BbICOKOKBANINMPULIMPOBAHHbIX
CrneunanncToB B pasnnyHbix cpepax brusHeca. doHn 6ubnmnoTekn COOPMUPOBAH C YHETOM BCEX
N3MeHeHNn 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparthbl, AuccepTauum, aHUMKIONeann, CNoBapu 1 CIPaBOYHUKMN,
3aKoHoAaTeNbHO-HOPMATMBHbIE JOKYMEHTbI, CNeunanbHbie Nepuoanyeckmue n3naHnsa n n3naHms,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAnYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNNoTEeYHO cucteme Mapatennctea "MlaHb" , 4OCTYN K KOTOPOW NPenocTaBeH
ctyneHTam. ObC MNapatenbctea "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUI U3[ATENBCTBA
"IlaHb" 1 Opyrnx Bepywmux n3natenbCcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "/laHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumarbHOMY KONMMYECTBY NMPOCOUbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

- obLee KonM4ecTBo eanHUL, BbIYUCINTENbHON TeXHUKK - 30;
- obulee konunyecTso eanHuL, IBM PC, coBMecTMMOIi ¢ BblYMCIUTENbHOM TEXHUKU - 30;
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- N3 HUX ¢ npoueccopamu Pentium-|l n Bbiwe - 29;

- CTYLAEHTbI MMEIOT BO3MOXHOCTb MOny4yaTtb AOCTYMN K 3N1eKTPOHHbIM pecypcam KI'Y u cetn NHTepHeT
Yyepes B ayAMTOpPUM A4/1S CaMOCTOSATENbHON PaboTbl M C NMNYHBIX MOBUIIbHBIX YCTPOWCTB Yepes
WiFi-ctanuuo;

- ONg NoAOEepPXKU MynbTUMeana-npe3eHTaumnin BO BpeEMS NEKLUMOHHbBIX 3aHATUIA UCNONb3YOTCH
cneayowme nporpammHble npoaykTbl: Microsoft Power Point B coctaBe Microsoft Office 2007 (2
akanemmyeckme nuueHsum), OpenOffice.org 3.0 Impress (oTkpbiTaa nuueH3una GPL), Adobe Reader
9 (NpenocTaBNeHO PUINYECKUM dhakynbTeToM Anst 20 pabounx MECT Ha YCOBUSIX akaaeMnN4eckon
nnueHsuun Microsoft);

- KOMMNEKTbl IMUEH3MOHHOr0 NPOrpaMMHOro obecneyeHnst Ans ypaBHUTENbHbIX Bbldncnenunii FNGC
MaHopama "Kapta-2008" 10 nuueHawnii; CREDO DAT, Topcon Trimble (becnnatHas Bepcusi);

- KONINYECTBO KOMMbIOTEPHbIX KACCOB, TOM Yucne knaccbl KOY - 3;

- CTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPALMOHHOE 060pyAOBaHNE (MYNbTUMEANAHBIE MPOEKTOPDI,
HOyTOyKMW).

BoluncnurenbHas nabopartopus

(r. KaszaHb, yn. Kpemnesckas 18,

kopnyc €3, ayn. 104)

2 xomnbloTepa iRu B komnnekTe,

5 komnbioTepos Athlon 64x2 ¢ moHuTopamn 17" Viewsonic E70F

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
HanpasneHnto 120100.62 "'eone3nsa n ANCTaHUMOHHOE 30HAMPOBaHME" 1 NPOGOUIIIO NOATOTOBKM
Kocmunyeckas reonesmsa n Hasuraums .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbIi Homep 6 5AE
CrtpaHnua 10 na 11. 111 yHlf[

S OEMALR G



Mporpamma omcumnnmHel "Matematudeckme metonbl 06paboTku 1 aHann3a NPOCTPAHCTBEHHbIX AaHHbIX HA ANEKTPOHHO BbIYMCINTENbHbIX
mawwuHax"; 120100.62 "eone3ns n ONCTaHUMOHHOE 30HOUPOBaHNE; OOLEHT, K.H. (poueHT) lumaHckuin B.B.

ABTOpP(bI):

LWnmaHcknin B.B.

" 201 .
PeueH3eHT(bl):
Menxesunukuin B.C.

" 201 r.

PeructpaumnoHHbii Homep 6 5AE
CrtpaHnua 11 n3 11. 1L B4 ITI

A i A,

AEKTPOHHBH

{ T
BEPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



