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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
opToroHanuaauuu.

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

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

7.1. OcHoBHas nuTeparypa:

YncneHHble MeTOAbBI: MAT. aHann3 1 06bIKHOB. ANGGEPEHL. ypaBHEHMS: y4eb. nocobue ans By30B No
Mart. crnel. 1 HanpaeneHsM NOAroT. AMMNIOMUP. CMELMANMCTOB B 0O/1. TEXHUKN 1 TexHonorun / B.M.
Bepx6buuknin. ?2-e nag., ncnp..?Mocksa: OHukc 21 Bek, 2005.

YncneHHble MeToapl: y4ebHoe nocobue ons CTyOeHTOB PU3MKO-MaTEMATUYECKMX CneunanbHOCTEN
By3oB / H.C. baxsanos, H.IM. Xuakos, .M. Kobenbkos; Mock. roc. yH-1.?5-e n3a..?Mocksa:
BNHOM. JTa6. 3HaHwii, 2007.7636 c.

Baxsanos H.C., Xnakos H.I., Kobenbkos .M. YncneHHble MeToabl.- 7-€ n3ga..- M.:

"BuHoM. Nlabopatopust 3HaHuin", 2012. - 636 c. http://e.lanbook.com/view/book/4397/

Knpees, Bnagumnp ViBaHosuy;NaHTenees, AHgpern Bnagmumuposny HYiucneHHble MeTonbl B npuMepax
n 3apadax: y4eb. nocobue ons ctyn. TexH. By3os / B. V. Kupees, A. B. MNMaHTenees.?3-e nag.,
ctep..?M.: Boicw. wk., 2008.7480 c.

Baxsanos, Hukonai Cepreesny. YucneHHble meToapl : y4eb. nocobue ons CTyneHTOB (pn3.-mar.
cneu. By3os / H.C. Baxsanos, H.IM. Xuakos, .M. Kobenbkos ; Mock. roc. yH-T .? 4-e n3gn. ? Mockea :

BNHOM. JTa6. 3HaHwia, 2006 .? 636 c. : nn. ; 25 .? (Knaccnyeckunin yHUBEpCUTETCKNIA YHEOHNK) .7
Bubnuorp.: c. 624-628 n B kKoHUe rn. ? MNpenM. ykas.: ¢. 629-632 .7 ISBN 5-94774-396-5, 3000.

7.2. [lononHutenbHasa nuteparypa:

Baxsanos, H. C. YucneHHble MeToabl B 3agadax 1 ynpaxHeHusx : y4ebHoe nocobue / H. C.
Baxsanos, A. B. JlanuH, E. B. YuxoHkos ; Noa pea. B. A. CagosHuyero .? Mocksa : Bbiclas wkona,
2000 .? 190 c. ? (Bbicwas matemaTuka) .? bubnuorp.: ¢.188 .? ISBN 5-06-003684-7 : 29.00.
Baxsanos, Hukonaii Cepreesuy. YucneHHole Mmetoabl : y4ebHoe nocobue / H. C. baxeanos, H. IN.
Xnakos, I'. M. Kobenbkos .? MiagaHue 3-e, nepepabotaHHoe 1 gononHeHHoe .? Mocksa : BUHOM.
Nabopatopus 3HaHwmin, 2003 .? 632 c. : nn. ? (TexHnyeckuin yHnsepcutet) (Matemartumka) .?
Bubnuorp. B koHue rn. ? bubnwuorp.: ¢.624-628 .? MNpenm.ykas.: ¢.629-632 .? ISBN 5-94774-060-5.

7.3. UHTepHeT-pecypcChbl:

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNIUHbI(MOAYNSA)
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OcBoeHure ancumnnuHbl "MaTtemaTtunyeckme Metoabl 06paboTku 1 aHanm3a NPOCTPaHCTBEHHbIX
LaHHbIX Ha 3NEKTPOHHO BbIYMCIMTENbHbIX MaWWHaxX" NnpeanonaraeT UCNob30BaHNE Cnenyowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMBI, a TaKXe MHTepPaKTMBHON TpMbyHbI Npenoaasatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTepAelichl
noakntoyerms: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens siBNsieTCs KAYEBbIM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasatenb MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLUMMW, MPaKTUYeCcKue
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX CPOPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0byyeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CeTb MHTEepHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NMLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IHOHAIOLWMX KOMMbIOTEPHbINA CTON, CTYN, NEPCOHASbHbIA KOMMbLIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIVA JOCTYN B
cetb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCLUMNIVHBI UMEETCS B HANNYUN B
9NEeKTPOHHO-bnbnnoTteyHon cucteme " bubnuoPoccurka", oocTyn K KOTOpPOI NpenocTaBneH
ctyneHTam. B 96C " bubnuoPoccurka " npenctaBneHbl KONNEKUMM akTyanbHOW HAayYHOW 1 y4ebHo
nuTepartypbl N0 ryMaHMTapHbIM HaykaMm, BKoYaowme B cebs nybnmkaumm Beoylmx pOCCURCKNX
n3natenbCTB ryMaHUTapPHOW nuTepaTypbl, U30aHMS HA aHTIMACKOM A3blKe BEAYLWMX aMEPUKAHCKNX 1
€BPONencKkmx n3gaTenbCTB, a TakXe pefkue n ManoTupaxHble N30aHns POCCUNCKUX PernoHanbHbIX
By30B. 9bC "bubnmoPoccuka" obecneymBaeT WNPOKNIA 3aKOHHbIA AOCTYMN K HEOOX0AUMbIM 4Nst
obpasoBaTeibHOro npoLecca n3gaHusaM ¢ UCMob30BaHMEM MHHOBALIMOHHBIX TEXHOMOMMIA 1
COOTBETCTBYET BCEM TpebOBaHUSAM (helepanbHbIX rOCyAapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAHAAPTOB
BbICWEro npodeccroHanbHoro obpasosanus (PrOC BI1O) HoBOro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHbie nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONENnN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHble Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefepanbHbIX rOCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCA B HANMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BkNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype N Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCManbHOMY KONMMYECTBY NPOCOUIbHbBIX HanpasneHnn ¢
cobnogeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerncTtpaunoHHbiii Homep 6161614 ;i[

3
Crtpannua 9 ua 11. 11! yu

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.

- obliee KONMYecTBo eanHUL, BbIYUCIUTENbHON TEXHUKM - 30;
- obuee konnyectso eanHuL, IBM PC, coBMecTMMOIA ¢ BblYUCNUTENBHOM TEXHUKW - 30;
- N3 HUX ¢ npoueccopamu Pentium-|l n Bbiwe - 29;

- CTYLAEHTbI MMEIOT BO3MOXHOCTb MOMy4yaTtb AOCTYM K 3N1eKTPOHHbIM pecypcam KI'Y u cetn NHTepHeT
yepes B ayaMTOpPWM A/1S CaMOCTOSITENbHON paboTbl U C NMNYHBIX MOBUIIbHBIX YCTPOWCTB Yepes
WiFi-ctanuuto;

- ONa NoAnepXKn MynbTuMeana-npeseHTaumnin BO BpeMs NeKUMOHHbIX 3aHATUIN UCNONb3YIOTCA
cnepnyowme nporpammHble npoaykTbl: Microsoft Power Point B coctase Microsoft Office 2007 (2
akagnemmyeckme nuueHsum), OpenOffice.org 3.0 Impress (oTkpbiTaa nuueH3una GPL), Adobe Reader
9 (npenoctaBneHo omanyeckmm pakynbtetom ans 20 paboymx MECT Ha YCNOBMAX akaaeMnyeckom
nnueHamm Microsoft);

- KOMMNEKTbl IMUEH3MOHHOr0 NPOrpaMMHOro obecnevyeHnst Ans ypaBHUTENbHbIX Bbldncnenunii F'NGC
MaHopama "Kapta-2008" 10 nuueHawnii; CREDO DAT, Topcon Trimble (becnnatHas Bepcusi);

- KONIMYECTBO KOMMbKOTEPHbIX KNAccoB, TOM Yucne knaccbl KOY - 3;

- CTaUMOHapHOE 1 NEPEHOCHOE AEMOHCTPALMOHHOE 060pynOBaHNE (MYNbTUMEANAHBIE MPOEKTOPDI,
HOyTOYKMW).

BoluncnutenbHas nabopartopus

(r. KasaHb, yn. Kpemnesckas 18,

kopnyc €3, ayn. 104)

2 xomnbloTepa iRu B komnnekTe,

5 komnblotepos Athlon 64x2 ¢ moHuTopamm 17" Viewsonic E70F

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO n yyebHbIM NnaHoM no
HanpasneHnto 120100.62 "'eonesnsa n ANCTaHUMOHHOE 30HAMPOBAaHME" 1 NPOGOUIIIO NOArOTOBKM
Kocmuyeckas reonesmsa n Hasuraums .
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