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XapakTepucTUKAa TUCHMILITHH
Juctnummnaa «I'eonH(popMaliMOHHBIE CUCTEMBI B TOPHOM JI€JI€» BXOJUT B ITUKI
MPOGUIBHBIX JUCITUILINH U OTHOCUTCS K 00s3aTeIbHBIM KOMIIOHEHTAM.

eab TUCUUIIHHBI

Jucuuminna «['eomHOpMallMOHHBIE CUCTEMBI B TOPHOM JEJIE€» CTaBUT IEIbIO
00y4yeHHE MArucTPaHTOB IOJb30BaTHCS OCHOBHBIMU T€OMH(OPMAIIMOHHBIMH CHUCTE-
Mamu (I'MC), npumeHseMbIMU B TOPHOM JIEJI€.

3amaun JTUCUMILTHHBI

3agaun AUCUUILIMHEI CIEAYIOIIUE: TOJYYEHUE 3HAHUI O COBPEMEHHOM COCTOSTHUU
Y HaIpaBJICHUH Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHI B O0JAcTH TeOMETpH3alluu
HEJp U O0BEKTOB TOPHOTO MPOU3BOACTBA, MOJCIHPOBAHUS TOPHBIX pabOT, ONTHUMH3A-
MU TEXHOJIOTHUYECKUX PELICHUN.

B pesynprare nuzydeHus 1aHHOM JUCHMUIUIMHBI MATUCTPAHTHI JOJIKHBI:

HMETh MpeAcTaBJIeHHe:

— O HOBEWIIMX OTKPBITUSAX B 00JIACTU FOPHOTO Jiefia, MEPCIEKTUBAX X UCTOJb30-
BaHU ISl TEXHUYECKUX CUCTEM U YCTPOWCTB;

— 0 MaTEeMaTUYECKOM M (PU3UYECKOM MOJEIUPOBAHUU CUCTEM B 00JIaCTU FOPHOTO
nena;

— 0 TIPOEKTHO-KOHCTPYKTOPCKOM, HAyUHO-HUCCIIEIOBATEIILCKOM, N300peTaTeIbCKOMH,
WHHOBAIIMOHHOW JIEATETLHOCTH B 00JIaCTH TOPHOTO Jea;

— 0 BO3MOYKHOCTSIX NIEPEIOBBIX HAYYHBIX METOJOB U TEXHUYECKUX CPEACTB U MO b-
30BaThCsl UMU Ha YPOBHE, HEOOXOUMOM JIJIsi OTIEPATUBHOTO PEIICHUS MPOOJIeM TOp-
HOTO JIeJa,;

3HATh:

— IOCTHKEHUSI HAYKU U TEXHUKH, IEPEIOBOM OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT

B 001aCTH reoMCTpru3aiu HEAP U MOACIIMPOBAHUS T'OPHOTO IIPOU3BOACTBA,



— METO/Ibl TPOBEICHUS HAYUYHbIX UCCIEAOBAaHUI U PACUETOB, ONPEAEICHHS TEXHU-
KO-3KOHOMHYECKHX MoKa3aTesel 3(pPeKTUBHOCTH MPOBOJNMBIX UCCIEIOBAHUN U pa3-
paboToK;

— COBPEMEHHBIE T€OMH(POPMALIMOHHBIE CUCTEMBI, IPUMEHSIEMbIE B TOPHOM JIEJIE;

— OCHOBHBIE AJIEMEHTBI F€OMH(OPMALIMOHHBIX CUCTEM U UX B3aUMOCBS3b;

— TOPHO-TE€OJIOTUYECKOE, MAapKIUIEUIEPCKO-TEOE3UYECKOE U IPOEKTHO-TEX-
HoJIoTH4ecKoe o0ecriedeHre NH(HOPMALIMOHHBIX CUCTEM Ha TOPHBIX NPEAIPUATHIX;

yMeTh:

— (hopMynHMpoBaTh U pelIaTh 3aJa4M, BOSHUKAIOIINE B X07e MpodhecCHOHATBEHOM
U Hay4YHO-HMCCIIE0BATEIBCKON ACSITENFHOCTA U TPEeOyIoIINe YriIyOJIeHHBIX npodeccu-
OHAJIbHBIX 3HAHUM;

— BbIOMpaTh HEOOXOAMMBIE METOJIbI MCCIIECOBAHUS, MOAU(PHUIIMPOBATH CYIIECTBY-
IOIME U pa3padaThiBaTh HOBBIE METO/bI, UCXOMS M3 3a/lad KOHKPETHOI'O MCCIEI0Ba-
HUS;

— IPOU3BOAUTH OCHOBHBIE MAapKIIEHIEPCKO-TEOE3NUYECKUE, TEOMETPUUECKUE U
TOPHO-TEXHOJIOTUYECKUE BBIYMCIECHUS U MOCTPOEHUS B LU(POBOM BHJIE C HCIOJIB30-
BAHHMEM CIIELMAIIBHBIX IPOTPAMMHBIX IIPOJTYKTOB;

— CO3/1aBaTh I€OJIOTMYECKUE MOJEIN MECTOPOXKACHUS, MAPKIIECHIEPCKAE U TEXHO-
JIOTUYECKHE MOJENH OTKPBITHIX U MOA3EMHBIX TOPHBIX pa3pab0TOK Ha OCHOBE UCIIOJIb-
30BaHUsl COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTH;

- IpUOOPECTU NPAKTUUECKUE HABBIKU:

- M0JIb30BATHCS OOIIEHAYYHON METOJI0JIOTHEH, IOTUKOM M TEXHOJIOTHEN MpoBee-
HUS HAYYHO-HCCIIEOBATENbCKON pabOThl, yMEHUSAMU O(OPMIICHHUS €€ PE3YNIbTATOB B
paznuYHbIX (hopMax HAyYHOH IPOIYKIUU;

- 3()()eKTUBHOTO MCIIOJIb30BAHUA 3HAHUN U YMEHUI B 00JIaCTU TOPHOTO MPOU3BO/I-
CTBa U MH(POPMATUKH MPHU PEIIEHUH FOPHO-TEXHOJOTUYECKUX U MApPKIIEHAEPCKUX 3a-
Ja4 ¢ UCMOJIb30BaHUEM aBTOMATHU3MPOBAHHBIX T€OMH(POPMAIIMOHHBIX CUCTEM.

IIpepexkBU3UTHI
JIiis u3ydeHusl JaHHOW JAMCIUILIMHBI HEOOXOIUMO YCBOSHHUE CIICAYIOIIMX JTUCITH-
TUTWH (C yKa3aHUEM pas3zesioB (Tem)):

HaumeHnoBanue auc- HaumenoBanue paznienos (Tem)
ITUTUTAHBI
1. Undopmatuka OcnoBsl pabotsl Ha [IK. CYB]]
2. ®oTorpammeTpHs ®dororpammerpudeckas U adpodororonorpapudeckas cbemka. [lonarue
0 (hoTokapTax, IUPPOBBIX MOJEIIX penbeda U MECTHOCTH U JIp.
3.Mapkeitnepckoe ['eoneznyeckoe obecrieueHre TOPHOro MPou3BoACTBa. OCHOBHbBIE MapK-
JI( (6] HIeHIepCKUE U TEKYIIHe MapKIIeH1epcKue padoThl.
ITocTpekBU3UTHI

3HaHMs, MOJyYEHHbIC MPU W3YYECHUU AUCHUIUIMHBI «['eomH(OpMaImoHHbIE CU-
CTeMBI B TOPHOM JeJe», MOTYT OBITh HCIOJB30BAHBI MPU H3YYCHHUH TUCITUTUTHHBI
«l'eomeTpusannss MECTOPOXKIACHUS W KBAIMMETPUS HEAP» WU MPU HANMCAHUU Marwu-
CTEPCKOU JUCCEPTALIUU.



TemaTHueckui IJIaAH JUCHUILINMHBI

HaumenoBanue pazzaena, (TeMbI)

TpynoeMKOCTb 110 BUAAM 3aHATHH, Yac

MIPaKTH-

nabopa-

JIEKIIAH CPMIT | cpM
YECKUE | TOpHBIE

1 2 3 4 ) 6
Tema 1. [TonsiTie o reouHpopmaruke, ee CBsi- 3 3 3
34 C APYTUMU HayKaMH.
Tema 2. CTpyKTypa, COCTaBHBIE YacCTH, 3aa4ul
U Ha3Ha4YeHue reorpaduyeckoit nHGopmaru- 3 3 3
onnHoi cucremsl (I'MC).
Tewma 3. BBoa, nepepaboTka u XpaHeHHE JaH- 3 3 3
HBIX.
Tema 4. Moaenu npocTpaHCTBEHHBIX JIaHHBIX,
UCTOYHUKU JaHHBIX, 0a3bl JAHHBIX U YIIPAB- 3 3 3
JICHUE WM.
Tewma 5. ['eoaHann3 u MOJCIUPOBAHHE. 3 3 3
Tema 6.Kpartkas xapakTepucTuka mporpaMm-

3 3 3

Horo obecnieuenus: ' MC.
Tema 7. 'YIC kak cpeacTBO AJ1s aHAIu3a JaH-
HBIX U IpUHATHS pemeHunid. Pabota ¢ momsmu 4 4 4
0a3 JaHHBIX.
Tewma 8. [Iporpammusiii komiuieke Credo.
OYHKIMOHATbHBIE BO3MOKHOCTH KOMILJIEKCA 4 4 4
Credo. CoctaB KOMILIEKCA.
Tema 9. Cucrema CREDO MIX. 4 4 4
1.Bunbl reonHpOpMaIIIOHHBIX TAKETOB. AJl-
TOPUTM pean3alii HHKEHEPHBIX 3a]a4 B 3) 5) )
I'1C.
2.Busyanuzanus TOpHO — re0JIOTHISCKON WH-
¢dopmannu B reonH(pOpMaIMOHHBIX CUCTEMAX. 5 5 5
Co3zmanne u cBepka 0a3bl JaHHBIX.
3. Iloctpoenne 3D moznenu ropHbIx 5 5 5
BbIpaboTOK, ¢ momomipio SURPAK
Bcero: 30 15 45 45

Ilepeyens 1a00paTOPHBIX PadOT

1.Buzabl reonH(OpMaIIMOHHBIX MTAKETOB. AJITOPUTM peann3aluyd MHXEHEPHbIX 3a-

nma4d B 'MC.

2.Busyanu3zanusi ropHO — Te0JOrnyeckord MHGOpMalMU B TeOMH(POPMALIMOHHBIX
cuctemax. Co3faHue U cBepKa 0as3bl JaHHBIX.
3. IToctpoenue 3D Moaenu ropHbIX BeIpaOOTOK, ¢ momMoIisio SURPAK

Tembl KOHTPOJIBLHBIX 3a4aHuil 1 CPM

1 ITousTue o reonHpopmaTrKe
2 Cucrtemusiil ananus ['C

3 OOmme cBeJIeHUsI O CUCTEMHOM MOCTPOEHUU WH(OPMAITMOHHON CUCTEMBI
4 Mecto I'IC cpenu aqpyrux aBTOMaTu3UpPOBAHHBIX CUCTEM




5 OcHoBHble npuHLHKIEI PyHKIHOHUpOoBaHus ACHU

6 CuctemMbl aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS

7 ABTOMaTHU3UpOBaHHBIE CIIpaBOYHO-UH(OpManroHHbie cucTemMbl (ACHC)

8 IIpumenenune skcnepTHbIX cucteM B ['IC. Xapakrepuctuka OC.

9 OO61mue NPUHITUIIBEI TOCTpOeHUsI Mojiesiel naHHbIX B [TIC

10 OcHOBHBIE TIOHATHUA MOJENEN JaHHBIX

11 KnaccudukamoHHbIe 3a/1a4u

12 AcriekTbl pacCMOTPEHUS MOJIENIEN JaHHBIX

13 CtpykTtypa u coctaBable yacTu [ UC

14 3agaun u HazHauenus [ IC

15 ®opmbl peAcTaBIeHUS MOJIENER

16 Iloctpoenue cxembl 0600mEnHOM [TNC

17 ba3oBble MOAENN JaHHBIX, Ucoyib3yeMbie B [IC

18 BBoJ1, mepepaboTKa U XpaHEHUE JaHHBIX

19 Uudonoruyeckas u uepapxudeckas MOACIIN

20 KBanparoMuueckoe I€peBO U PEISLUOHHAS MOJCIIb

21 Mopnens "cyuHocTh-cBsi3b". CeteBbie Mojienu. [Ipoune Mmoaenu

22 OrmpeienieHre MOJI0KEHUSI TOUEK Ha TIOBEPXHOCTU 3eMITH

23 KoopauHaTHbIC JaHHBIC

24 Homenkiatypa u pasrpadka Tonorpapuyeckux KapT

25 ATpuOyTHMBHOE OIIMCaHUE

26 Bonpochl TOYHOCTH KOOPJIMHATHBIX U aTPUOYTUBHBIX IAHHBIX

2’7 BeKTOpHBIE U PaCTPOBBIE MOJIEIN

28 OBepneiHbIe CTPYKTYPhI

29 TpexmepHbIE MOAEIIH

30 Moaenu mpoCTPaHCTBEHHBIX JTAHHBIX

31 OcHOBHBIE THITBI KOOPJIUHATHBIX MO/IEIICH

32 ToueuyHbIe U TUHEHHBIE OOBHEKTHI

33 B3anMOOTHOLIEHHUE MEXKITY KOOPAUHATHBIMU MOAEISIMU

34 OCHOBHBIE BUbI MOJICIUPOBAHHSL.

35 Merononoruyeckue ocHOBBI MojienupoBanus B [ IC.

36 Ocobennoctu moaenupoBanusi B [ MC.

37 LudpoBsie MOIET MECTHOCTH.

38 IIpoekinu 1 MPOEKIIMOHHBIE MPEOoOPa30BaHMUSL.

39 I'eoMeTpU4ECKN aHAIU3.

40 TTocTpoenue OypepHbIX 30H.

41 Ananus cerei.

42 O6mas kinaccudukalys mporpaMMHOTO 00eCcTIeUeHUSI.

43 T"'eonHpopMaIIMOHHOE MPOrpaMMHOE 0OeCTICUEHHE.

44 Azpiku u 6ubnmoTexu it pazpadotku [ MC-mipunoxeHui.

45 TlporpammHoe obecrieueHre st 00pabOTKH TaHHBIX TUCTAHIIMOHHOTO 30H-
JTUPOBAHUS 3€MIIH.

46 IMomnodyukunonanbusie ['NC.

47 CneunanuzupoBanubie [ C.

48 TUC st myOnukanuy KapT u paboTsl ¢ HUMU B HTEpHETE.

49 Ilpumenenne ['MC



50 DneKTpOHHBIE KapThl

51 TT'NC nns 3apa4 rOpoJCKOTO XO35MCTBA

52 C60p MpOCTPAHCTBEHHBIX JTAHHBIX C MOMOIIbIO CUCTEM CITyTHHUKOBOTO MO3H-
UOHUPOBAHHS.

53 O6mue cBeaenus o Credo.

54 OcHoBHble PpyHKIMU KoMIUiekca Credo.

55 CocraB xomiuiekca Credo (Credo dat, Credo ter, Credo geo, Credo pro, Cre-
do mix, Credo lin, Cad Credo).

56 O6mas xapakrepuctuka CREDO MIX.

57 Haznauenue CREDO MIX.
58 Bzaumoneiicteue CREDO MIX ¢ apyrumu npukiaHbIMU IPOrpaMMaMHU.
59 Nudopmarmmonnast ocnoBa CREDO MIX.
60 Co3nanue uudposoit mogenu penbeda B CREDO MIX.
62 Coznanue uudposoii curyanuu B CREDO_MIX.
63 Pacuet 0o6bemoB B CREDO MIX.

KpuTtepumn onieHKH 3HAHUA MAaruCTPAHTOB

DK3aMEHAIMOHHAs OIICHKA 10 JUCIUIUIMHE ONpPEAeIIIeTCs] Kak CyMMa MaKCUMallb-
HBIX TOKa3aTeJiel yCreBaeMOCTH MO pyOeKHBIM KOHTPOIsIM (110 60%) 1 UTOrOBOM aT-
tectauuu (3x3amen) (o0 40%) u cocrapisier 3Hauenue 10 100%.

Fpa(l)mc BBIINTOJIHCHHUA U CAAYHN 3anaHm‘71 o AMCIOMIIJIMHE

[Tponou-
Bug [lens u conepxxanue Pexomennyemas JKUTENb- ®opma Cpok
KOH- bannet
KOHTPOJIS 3a7aHUS auTeparypa HOCTD BBI- ooy | CAETH
TTOJTHCHHS p
1 2 3 4 5 6 7
1.Bunet reoundopma- [1].021,[3]
JIAB.PAB IHOHHEIX TIAKETOR. KoHcnekTs! nek- TEKy- 5 Hene-
Anroput™m peanuza- 5 Hexnenb " 15
Nel 1107071 1000501 s
ITUY WH)KCHEPHBIX 3a-
mau B 'UC.
Beimon-
HEeHHe 3akperuieHue Teope- [1]-11-52 ctp.
KOH- TUYECKUX 3HAH-UH U [2]-15-50cTp 2 KOHTaKT- | pyOex- 7-51 10
TPOJBHOU | MpakTU4ec-KuX HaBbl- | KoOHCHEKTHI nek- HBIX Yyaca HBII HECIS
paboTsl KOB 1007041
Nol
2.Buzyanuzanus rop-
HO — re0JIOTHYeCKOM [11.[21.13]
JIAB.PAB | MH(opMauuH B reo- KoncmekTs! J1ek- Teky- | 9 Hene-
MH(OPMALIMOHHBIX 5 Henenb " 15
No2 1107071 1080701 s
cuctemax. Co3znanue
U cBepKa 0asbl JaH-
HBIX.
1 2 3 4 5 6 7
JIAB.PAB 3. [Toctpoenune 3D [11.[2].[3], Texy- 15 He-
MOJIEJIN TOPHBIX KoHCIeK T Jiek- 5 Heneb g 10
Ne3 1805051 Teist
BBIPAOOTOK, C 005051




nomoiso SURPAK
[1]- 109-165,
Betmox 177-229 crp.
HEHUE 3akperuieHue Teope- [2]-75-80cTp 2 KOHTAKT-
KOH- TUYECKHUX 3HAHUH U ) ) . TEKy- 15-a
TPOJIBHOM | NPAaKTUYECKUX HABBI- IE)L?J;EBZIZIC;E' Ij;:f 1807071 Heels 10
paboThI KOB i
No2 t
[IpoBepka ycBoeHuUs B teue-
[1-5], 2 koHTtakT- | UToro-
PTP MaTepuaia Juciu- . HUU 40
KOHCIIEKT HBIX Yaca BbIii
TUTHBI CECCHH
Htoro 100

HoauTnka ¥ poueaypbl

[Ipy m3yyeHun aucuuIUIMHbL «I €OMH(POPMALIMOHHBIE CUCTEMBI B TOPHOM JIEJIE»
MpOoIy COOMIOAATh CIEIYIOUIUE IPaBUIIA:

1 He ona3npiBath Ha 3aHATHS.

2 He nponyckath 3aHATUSA 0€3 YBaKUTEIBbHON NPUYUHBI, B CiIydae OOJIE3HU MPONTY
MPEACTABUTH CIPABKY, B IPYTUX CIIydasX — OObSICHUTEIbHYIO 3aIIUCKY.

3 B 00s13aHHOCTH MarucTpaHTa BXOJUT MOCEIICHUE BCEX BUAOB 3aHITHIA.

4 CornacHo KaJleHJapHOMY IpaduKy yuyeOHOro mpouecca caBaTh BCE BUJIbI KOH-
TPOJIA.

5 IlponyiieHHble NpakTUYECKUE U JTa0OpaTOPHBIE 3aHATUS OTpabaThIBATh B yKa-
3aHHOE IIPETO1aBATEIIEM BpEMS.

6 BeITh TepIUMBIMU, OTKPBHITBIMH, OTKPOBEHHBIMU U J10OpPOKENATEIBbHBIMU JI CO-
KYpPCHUKAM M IIPENOIABATEIISAM.

/ AKTHUBHO Yy4acTBOBaTh B y4eOHOM MpoIiecce.

Cnucox 0CHOBHOM JIMTEPaTYpPbI

1. TuxynoB B.C., Kanpanos E.I'., 3aBap3un A.B. u np. COopHUK 3a7a4 U ympax-
HeHul 1o reonHpopmaruke - M.: M3natenbekuit neHTp « Axkanemus», 2005.-560 c.

2. Kampano E.I'., Komkapes A.B., Tukynos B.C. I'eounpopmarka- M.: Uzna-
TEJIbCKUH HEeHTp «Akanemus», 2005.- 480 c.

3. B.M.Pycak, JI.U.Pycakoma, A.Il.Ilurun, E.B.Ky3pmuuea, JI.M.Bacuibkos.
Meroanueckue ykazaHus M0 00pabOTKe JaHHBIX HA36MHOM CHEMKH, MOJTYYEHHBIX C
ANeKTpOoHHBbIX TaxeoMeTpoB 3TAS, B kommiiekce CREDO npu BBIIIOTHEHUH UHKEHEP-
HBIX U3bICKaHUN U 3emiieycTpouTeabHbix padot. Munck: HITO «KPELO-IMAJIOT »,
2000.- 35 c.

4. B.M.Pycak, JI.U. PycakoBa, A.Il. [lurun, E.B.Ky3pmuuena, [I.M.Bacuiab-koB.
Kommiexkcnoe ucnonb3oBanue Bo3moxkHocTel cuctembl CREDO_DAT 3.0. MuHnck:
HITO «KPEJJO-AUAJIOI », 2001.- 36 c.

5. B.M.Pycak, JI.U.Pycakoma, A.ILIlurun, E.B.Ky3pmuuena, JI.M.Bacuib-KkoB.
[IpoexkTrpoBaHue BEPTUKAIBHON IIJIAHUPOBKM YyyacTKa IIOJ 3JaHUE€ B CHCTEME
CREDO_MIX. Munck: HITIO «KPEJO-AUAJIOI», 2001.- 29 c.

6. B.M.Pycak, JI.WU.PycakoBa, A.ILIIurun, E.B.Ky3pmuuena, JI.M.Bacuib-KkoB.
[ToaroToBka pacTpoBbIX wu300paxkenuid B mnporpamme TRANSFORM nmns  wux




TATBHEHUIIIET0 WCIOJIb30BaHUSI B KadecTBe momiokek B komiuiekce CREDO wm
reonHpopmannoHHbIx cucreMax. Munck: HITO «kKPELO-ANAJIOI», 2001.- 18 c.

7. B.M.Pycak, JI.W.PycakoBa, A.ILIlurun, E.B.Ky3pmuuena, JI.M.Bacuib-KkoB.
CREDO_MIX. Hudporas moaens npoekra. Munck: HIIO «KPEJIO- JUAJIOI,
2001.- 62 c.

Cnucok 10NM0JTHUTEILHOM JIUTEPATYPbI

1. Tkauenko B.B. Komnbrorepusanus B reoJioruy U HEAPOIoab30BaHun// Mockaa:
AK «AJIPOCA» (OAO), OAO «Amnartur» [u 1p.], [OpHBIA KypHaT: €XEeMEeCIYHBINI
HAYYHO-TEXHUUYECKUN U MPOU3BOACTBEHHBIN xypHai. - 2013. - Ne 3.

2. lllepOakoBa, E.B. Beenenue B reonHpopMaliMOHHbIE CUCTEMBI: Y4EOHOE MOCO-
oue / E. B. lllep6akoBa. ExarepunOypr: M3n-so Ypanbckoro ynuepcurera, 2010. —
95 c.

3. NnTennexTyaibHble HHGOPMAIIMOHHBIE CUCTEMBI : Y4eOHUK A1 By30B / /1. B.
I"ackapoB. Mocksa Beicmias mkosna 2003. 431 c. Pexxum noctymna:



HHPOI'PAMMA OBYYEHUA 11O JUCHUIIJIMHE
JJISI MATUCTPAHTA (SYLLABUS)

Hucunnnvaa «I'eonHgopManuoHHbIe CUCTEMbI B TOPHOM J1€JIe»

Mopyine I'eonH(pOopMaMOHHBIE CHCTEMbI B MAPKIIEHICPCKOM J1eJie

I'oc. m3a. mur. Ne 50 ot 31.03.2004.

[lognucano k neyatu 20 1. ®opmar 90x60/16. Tupax k3. Ob0vem
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MunucrepcTBo 0obpazoBanus 1 Hayku PecnyOnnku Kazaxcran

Kaparannuacknii rocy1apCTBEHHBIA TEXHUYECKUN YHUBEPCUTET

YTBEPKJIAIO

IIpeacenaresib Y4eHOro cosera,
pekrop, akaxemuk HAH PK
I'A3AJIMEB A.M.
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HNPOI'PAMMA OBYYEHUA 110 JUCIHUIIJIMHE
JJISI MATUCTPAHTA (SYLLABUS)

Hucrumnaa GSGD 5203 - «I'eonHbopMaIimoOHHbIE CUCTEMBI B
TOPHOM JIEJIe»
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Kadenpa — «Mapkmieiiaepckoro sieyia u reo1e3um»
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IpeauciioBue

[TporpamMma oOydeHus 10 JUCHUILUIAHE 11 MarucTpadTa (Syllabus) paspaborana:
K.1.H., crapmmii npenoaasarens Huzamernuuos H.O.

Ob6cyxneHa Ha 3acenanuu Kadeapsl «MapKIieiepckoro 1eaa u reoe3um»
[Tporokoi Ne OT « » 201 r.

3aB. kadempoit « » 201 r.

OpnoOpena yueOHO-MeToANYECKUM coBeTOoM ['opHOTO (hakyapTeTa
[Tporokoi Ne OT « » 20 T.

IIpencenarens « » 20 T




CeeneHus o nmpenoaaBaresie ¥ KOHTAKTHAasA UHpopManus
HuzamernuuoB Hanne @aputoBud - K. T. H., CTapLINK NPENOAABATEIb

Kadenpa Mapkmieitnepckoro aena u reoje3un Haxomautcs B 2 xkopmyce Kapl TY

(r. Kaparanga, b.Mupa, 56), kopmyc 2, ayautopus 415, KoHTaKkTHBIN TenedoH 56-26-
27.

TpynoeMKOCTh TUCHUILINHBI
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XapakTepucTUKAa TUCHMILITHH
Juctnummaa «I'eonHpopMaliMOHHBIE CUCTEMBI B TOPHOM JEJI€» BXOJUT B ITUKII
MPOGUIBHBIX JUCITUILINH U OTHOCUTCS K 00s3aTeIbHBIM KOMIIOHEHTAM.

eab TUCUUIIHHBI

Jucuumnna «['eomHOpMallMOHHBIE CUCTEMBI B TOPHOM JI€Jie» CTaBUT IIEIbIO
00y4yeHHE MAarucTPaHTOB IOJB30BaTHCS OCHOBHBIMU T€OMH(OPMAIIMOHHBIMU CHUCTE-
Mamu (I'C), npuMeHseMbIMU B TOPHOM JIEJIE.

3amaun JTUCUMILTHHBI

3agaun AUCUUILIMHEI CIEAYIOIIUE: TOJYYEHUE 3HAHUI O COBPEMEHHOM COCTOSTHUU
Y HaIpaBJICHUH Pa3BUTHUS KOMITBIOTEPHBIX TEXHOJIOTHI B O0JAcTH TeOMETpH3alluu
HEJp U 0O0BEKTOB TOPHOTO MPOU3BOACTBA, MOJEIHPOBAHNS TOPHBIX pabOT, ONTHMH3A-
U TEXHOJOTUYECKUX PEIICHUM.

B pe3ynbraTte nzyyeHus 1aHHOW TUCHUIUIMHBI MAarUCTPAHThI IOJKHBI:

HMeThb NpeACTABJICHHE:

— O HOBEWIIMX OTKPBITUSAX B 00JIACTH FOPHOTO Jiefia, MEPCIEKTUBAX MUX UCMOJb30-
BaHUS JUISl TEXHUYECKUX CUCTEM U YCTPOMCTB;

— 0 MaTEeMaTUYECKOM M (PU3UYECKOM MOJEIMPOBAHUU CUCTEM B 00JACTH TOPHOTO
nena;

— 0 MIPOEKTHO-KOHCTPYKTOPCKOM, HAYUYHO-HUCCIIEI0BATEIILCKOM, N300peTaTebCKOM,
MHHOBALIMOHHOM JIeATETbHOCTH B 00JaCTH TOPHOIO JeNa;

— 0 BO3MOKHOCTSAX MEPEIOBbIX HAYUYHBIX METOJOB U TEXHUYECKUX CPEJICTB U TOJIb-
30BaThCsl UMU Ha YPOBHE, HEOOXOJMMOM JUIsl OTIEPATUBHOTO PEIIEHUs MPOOJIeM Top-
HOTO JIENa,;

3HATH:

— IOCTHKEHUSI HAYKU U TEXHUKH, IEPEIOBOM OTEUECTBEHHBIN U 3apyOCKHBIN OMBIT

B 001aCTH reoMCTpru3aliu HEAP U MOACIIMPOBAHUA 'OPHOIO IIPONU3BOACTBA,



— BbIOUpaTh HEOOXOAMMBIE METO/IBI UCCIIEIOBAHUS, MOIU(PUIIUPOBATH CYIIECTBYIOIINE
U pa3padaTbIBaTh HOBBIE METObI, UCXO/IS U3 3a/1a4 KOHKPETHOIO UCCIIEI0BAHNS;

— IPOU3BOAUTL OCHOBHBIE MAapKILEHIEPCKO-T€ONE3UUYECKUE, T€OMETPUUECKUE U
TOPHO-TEXHOJIOTMYECKUE BBIYMCICHUS U MOCTPOCHUS B LU(POBOM BHJE C HCIOJIB30-
BaHHUEM CIIELIMAIIBHBIX IIPOrPAMMHBIX IIPOAYKTOB;

— CO37aBaTh I€OJIOTUYECKUE MOJEIN MECTOPOXKICHM, MAPKIIEHIEPCKUE U TEXHO-
JIOTUYECKHE MOJENH OTKPBITHIX U MMOA3EMHBIX TOPHBIX pa3pad0TOK HA OCHOBE UCIIOJIb-
30BaHUsI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTHIA;

- IPUOOPECTH MPAKTUYECKNE HABBIKH:

- MOJIb30BAThCS OOIIEHAYYHOW METOMOJIOTHEH, JTOTHKOM U TEXHOJIOTHEN MpoBee-
HUSl Hay4YHO-HCCIIE0BATEIbCKOM pabOThl, yMEHUSIMU OGOPMIICHHS €€ Pe3yIbTaToB B
paznu4HbIX (OpMax HAYYHOH IPOIYKIUU;

- 3 PEeKTUBHOTO UCTIOIB30BAHUS 3HAHUNA U YMEHUH B 00JIACTH TOPHOTO MPOU3BO-
CTBa U MH(POPMATHKH NIPU PELIEHUN T'OPHO-TEXHOJOTUYECKUX U MApKIIEHIEPCKUX 3a-
Ja4 ¢ UCNOJIb30BaHUEM aBTOMATU3MPOBAHHBIX T€OMH(POPMAIIMOHHBIX CUCTEM.

IIpepekBU3UTHI

JInst m3ydeHus: JaHHOW JAWCIUIUIMHBI HEOOXOIUMO YCBOCHHE CIICTYIOIINX JTHCITH-
TUTMH (C yKa3aHUEM pa3iesioB (TeM)):

HaumenoBanue JAUC-
OUITJIMHBI

HaumenoBanue pazienon (Tem)

1. Undopmartuka Ocnossl pabotsl Ha [IK. CYB]]

2. ®oTorpammeTpus dororpammerpuueckas u aspodotoronorpaduyeckas cremka. [lonstue

o (porokaprax, nudpoBeIX MOJENIX peabeda U MECTHOCTHU U JIp.

3.Mapkmieiiepckoe
JeJ10

['eone3nueckoe obecrnieueHue ropHoro mpousBoacTBa. OCHOBHBIE MapK-
HIeHIepCKUe U TEKYIIHe MapKIeiiepckue padoThl.

ITocTpekBU3UTHI

3HaHUs, MOJTYYCHHBIC MPU HU3YUCHUHU AUCHUIIIUHBI «['€eonH(pOpMaIlMOHHBIE CU-
CTEMbI B TOPHOM JI€JI€», MOTYT OBbITh HCIOJIb30BaHBI MPU HU3YUYCHUU IUCIUIIIUHBI
«"eoMeTpu3als MECTOPOXKACHUSI M KBAIUMETPUS HEAP» W MPU HAMHUCAHWUU Maru-
CTEPCKOM JUCCEPTALUH.

TemaTnueckuii MJIaH TUCHUILINHBI

TpynoemMKocTs 10 BUAAM 3aHATHI, Yac
HaunmenoBanue paznaena, (TEMbI) npakTu- | nabopa-
P ’ nekim | P p CPMIT | cpM
YeCKUE | TOpHBIC
1 2 3 4 5 6
Tema 1. Tlousitue o reonHpopmaruke, ee CBs- 5 2 2
3W ¢ JPYTUMHU HayKaMH.
Tema 2. CTpyKTypa, COCTaBHbIE YaCTH, 3214l
U Ha3zHaueHue reorpaduyeckoit nHGopmamu- 2 2 2
onnoi cucremsl (I'NC).




Tewma 3. BBoa, nepepaboTka u XpaHeHHE JaH-

HBIX. 2 2 2
Tema 4. Mozaenu npoCcTpaHCTBEHHBIX JaHHBIX,

UCTOYHUKHU JAHHBIX, 0a3bl JaHHBIX U yIIPAB- 2 2 2
JICHUE HMHU.

Tewma 5. ['eoananus u MojeaMpoBaHUE. 2 2 2
Tema 6.Kparkas xapakTepucTuka mporpaMm- 2 9 5

goro obecneuenus [ C.

Tema 7. 'IC kak cpeacTBO 1Jisl aHAIU3a 1aH-
HBIX U IpUHATHS pemeHuid. Pabota ¢ momsamu 1 1 1
0a3 JaHHBIX.

Tewma 8. [Iporpammusiii komruieke Credo.

OYHKIMOHATbHBIE BO3MOKHOCTH KOMILJIEKCA 1 1 1
Credo. CoctaB KOMILIEKCA.

Tema 9. Cucrema CREDO MIX. 1 1 1
1.Buasl reonHGOpMAIIMOHHBIX MTAKETOB. AJl-

TOPUTM pean3alii HHKEHEPHBIX 3a]a4 B 3) 5) )
I'1C.

2.Busyanuzanus ropHO — re0JIOTUICCKOM WH-

dbopmanyu B reonH(POPMAIMOHHBIX CHCTEMAX. 5 5 5
Co3zpanne u cBepka 0a3bl JaHHBIX.

3. [TocTpoenue 3D Moen TOPHBIX 5 5 5
BBIPA0OTOK, ¢ momomsio SURPAK

Bcero: 15 15 30 30

Ilepedyennb 1a00paTOPHBIX padoT
1.Buzapl reouHpopManimOHHBIX TAKETOB. AJTOPUTM peau3alii HHKEHEPHBIX
3agay B [ C.
2.Busyanu3zanus ropHO — reoJIorHuecKoi nH(popMauu B reOMH(QOpPMalMOHHBIX
cuctemax. Co3faHue U cBepka 0as3bl JaHHBIX.
3. I[Toctpoenune 3D momenu TOpHBIX BRIPAOOTOK, ¢ momombio SURPAK

Ilepeuennb Tem PI'P

1.Co3nanue 6o4yHBIX Mojenei. dopmMupoBaHHEeHANX OCHOBE BCEHAIpPaBICHHBIX
BapuoTrpaMM U ToJlyBapuorpamm. ['eoctaTudeckuit aHanu3 nHGOpMAaIUu.

2.IlpoexTupoBanue MOA3EMHON pa3pabOTKu MecTtopoxaeHuit. dopmupoBaHue
CXEM TOPHBIX BBIPAOOTOK, KOHTYPOB OYMCTHOM BBIEMKH B Ipejesiax KOHTYpPOB 3aria-
COB.

TeMbl KOHTPOJIBHBIX 3aanui 1is1t CPM
1 Tlonsitue o reouHpopmaTke
2 Cucremnsiil ananus ['C
3 OOume cBeAeHUsI O CUCTEMHOM MOCTPOEHUU UH(OPMAIMOHHON CUCTEMBI
4 Mecrto I'MIC cpenu nqpyrux aBTOMaTU3UPOBAHHBIX CUCTEM
5 OcHoBHble TpUHLMNBI PpyHKIIOHUpOoBaHuss ACHU
6 CucteMbl aBTOMaTU3HUPOBAHHOTO MTPOEKTUPOBAHUS
7 ABTOMaTH3UPOBAHHBIC CIIPaBOUYHO-UH(MOpMarmonabie cucteMbl (ACHUC)




8 IIpumenenue sxcneptHbIX cucteM B ['IC. Xapakrepuctuka 9C.

9 OO61muMe NPUHITUITBEI TOCTpOeHUs Moeneit nanHbix B [T C

10 OcHOBHBIE TIOHATHUA MOJENEN JaHHBIX

11 KnaccudukannoHHbIe 3a1a4u

12 AcniekTbl pacCMOTPEHUS MOJICNIEH JaHHBIX

13 Ctpyktypa u coctaBabie yactu [ UC

14 3amaun n HazHaueHus [ IC

15 ®opmbl peAcTaBIeHUS MOJIENER

16 Tloctpoenune cxembl 0600meEnHOM [TNC

17 ba3zoBble MOJENH TaHHBIX, UcTioNb3yemble B ITYC

18 BBoj, mepepaboTKa U XpaHEeHHEe JaHHBIX

19 Uudonornyeckas u uepapxudeckas MOICIH

20 KBagpaToMHuueckoe IepeBO U PENSLIUOHHAS MOJIEIIb

21 Mopens "cymHocTb-cBs3b". CeTeBbie MoJienu. [Ipoune Mmonenu

22 OrmpeienieHre MOJIOKEHUSI TOUEK Ha MOBEPXHOCTU 3eMIIH

23 KoopauHaTHbIC JaHHBIC

24 Homenkiatypa u pasrpadka Tonorpadudeckux KapT

25 ATpubyTHMBHOE OMICAaHUE

26 Borpochl TOUHOCTH KOOPJUHATHBIX U aTPUOYTUBHBIX JTAHHBIX

2’7 BeKTOpHBIE U PaCTPOBBIE MOJIETN

28 OBepneiHbIe CTPYKTYPBI

29 TpexmepHbIE MOAEIIH

30 Moaenu npoCTpaHCTBEHHBIX JTAHHBIX

31 OCHOBHBIE THUITBI KOOPIUHATHBIX MOJIENEH

32 TouyeuyHbIe U TUHEHHBIC OOHEKTHI

33 B3anMOOTHOLIEHNE MEXKY KOOPAUHATHBIMU MOJEISIMU

34 OCHOBHBIE BUbI MOJICIUPOBAHHSL.

35 Merononoruyeckue ocHOBbI MojienupoBanus B [ IC.

36 Ocobennoctu moaenupoBanus B ['MIC.

37 LudpoBsie MOIET MECTHOCTH.

38 Ipoekiuu 1 MpOeKIMOHHBIE TPEe0Opa3oOBaHMUSI.

39 I'eoMeTpUYECKUI aHAIH3.

40 IToctpoenne OyhepHBIX 30H.

41 AHanu3 ceten.

42 Oo6mas knaccudukalys NporpaMMHOTO 00eCTieYeHUSI.

43 T"'eonHpopMaIIMOHHOE MPOrpaMMHOE 0OeCTICUEHHE.

44 Azpiku u 6ubnmuoTeku st pa3padoTku [ MC-npunoxeHui.

45 TIporpamMmmHoOe obecrieueHue i 00pabOTKU JTaHHBIX JUCTAHIIMOHHOTO 30H-
IUPOBAHUS 3€MIIN.

46 IMomnodyukunonansusie ['NC.

47 CneunanuzupoBanubie [ C.

48 TUC st myOnukaiuy KapT u paboTsl ¢ HUMU B HTEpHETE.

49 Ilpumenenne ['IC

50 DneKTpOHHBIE KAPTHI

51 I'C nns 3aga4 ropoJICKOro X0351iCcTBa

52 CO0p MpPOCTPAHCTBEHHBIX JTAHHBIX C MOMOIIBIO CUCTEM CITyTHHUKOBOTO MO3H-



IUOHUPOBAHUSL.

53 O01mue cBeaenus o Credo.

54 OcHoBHble QpyHKIMU KoMIuiekca Credo.

55 CocraB xomiuiekca Credo (Credo dat, Credo ter, Credo geo, Credo pro, Cre-
do mix, Credo lin, Cad Credo).

56 O6mas xapakrepuctuka CREDO MIX.

57 Haznauenne CREDO MIX.
58 Bzaumoneiicteue CREDO MIX ¢ apyrumu npukiagHbIMU IPOrpaMMaMHU.
59 Nudopmarmmonnas ocnoBa CREDO MIX.
60 Coznanue nudposoit momenu pensepa B CREDO_MIX.
62 Coznanue nuudposoii curyauuu B CREDO_MIX.
63 Pacuetr 06bemoB B CREDO MIX.

KpuTtepumn onieHKH 3HAHUIA MAaruCTPAHTOB

DK3aMEHAIMOHHAs OIIEHKA 10 JUCIUILIMHE ONPEACIIeTCs] Kak CyMMa MaKCUMallb-
HBIX TOKa3aTeJiel yCIeBaeMOCTH MO pyOeKHBIM KOHTPOsIM (110 60%) 1 UTOroBoOM aT-
tectauuu (3x3ameH) (110 40%) u cocraisier 3Hauenue 10 100%.

I'paduk BHINOJHEHHMS M CAA4YM 3aJaHUH 110 JUCUUILJINHE

[Tponou-
Bun [lens u conepxxkanue Pexomennyemas KUTENb- ®opma Cpok
KOH- banner
KOHTPOJIS 3aJIaHus auTeparypa HOCTb BBI- clauu
TpOJIS
MMOJIHEHUS
1 2 3 4 5 6 7
1.Bunsl reoundopma-
LIIOHHBIX HaI((iszl;))B [11.[21.[3],
JIAB.PAB ’ KoHcnekTs! nek- TEKY- 5 "Hene-
Anroput™m peanuza- 5 Heznenb g 15
Nel 197071 1805054 s
ITUU WH)KCHEPHBIX 3a-
mau B 'UC.
Brrmor-
HEeHHe 3akperuieHue Teope- [1]-11-52 ctp.
KOH- TUYECKUX 3HAH-UH U [2]-15-50cTp 2 KOHTaKT- | pyOex- 7-51 10
TPOJBHOU | MpakTU4ec-KuX HaBbl- | KoOHCHEKTHI nek- HBIX Yyaca HBIN HeIens
paboTsl KOB 1007041
Nel
2.Buzyanuzauus rop-
HO — r'e0JIOrUYeCcKoi
nH(pOpMalUU B Teo- [11.[2].[3],
JIAb.PAb KoHcrekTs! nek- Teky- | 9 Hene-
MH(OPMAIIMOHHBIX 5 Henenb . 15
Ne2 105078 04707 s
cucremax. Co3manue
U cBepKa 0asbl 1aH-
HBIX.
3. [Toctpoenue 3D [11.[2].[3],
JIAB.PAB MOJIEIY TOPHBIX KoHcnekTsl nek- TEKY- 15 He-
5 Henmenb . 10
Ne3 BBIPA0OTOK, C 005078 10005051 nens
nomompsio SURPAK
Bemosn- 3akperuieHue Teope- [1]- 109-165,
o 2 KOHTaKT-
HEHNE THYECKHUX 3HAHUN U 177-229 crp. . TEKy- 15-1
HBIH 9 10
KOH- MPaKTUYECKUX HABbI- [2]-75-80cTp. ac LK Henenas
TPOJLHOM KOB [3]-471-527cTp.




paboTsl KoHcmekTs nek-

Ne2 885051
IIpoBepka ycBoeHus B Teue-
poBepka y [1-5], 2 koHTakT- | MToro-
PI'P MaTtepuaia JTUCIH- N HUHA 40
KOHCIIEKT HBIX Yaca BBII
IUTUHBI ceccun
Hroro 100

IHonuTHKa ¥ pouexypsbl

[Tpu u3yuenun AucUUIIUHBI «['€OMHGOPMAIMOHHBIE CUCTEMBI B TOPHOM JIEJIe)»
IPOILY COOIIOAATH CIEYIOIINE MTpaBuiIa:

1 He ona3npiBaTh Ha 3aHATHSL.

2 He npomnyckats 3aHATHS 0€3 yBaXKUTEIbHOU NIPUYKHBIL, B ClTydae O0JIE3HU MPOLLY
IPEICTaBUTh CIIPABKY, B IPYTUX CIy4asX — OOBbSICHUTEIbHYIO 3aIIUCKY.

3 B 00s13aHHOCTH MarucTpaHTa BXOJUT MOCEUIEHUE BCEX BUA0OB 3aHITHH.

4 CornacHo KaJleHJapHOMY IpaduKy yuyeOHOro mpouecca caBaTh BCE BUJIbI KOH-
TPOJIA.

5 IlpomynieHHble MPaKTUYECKUE U JIAOOPATOPHBIE 3aHATUSA OTpadaThIBaTh B yKa-
3aHHOE IMTPENO/1aBaTeIEM BpEMS.

6 BeITb TepIUMBIMU, OTKPBHITHIMH, OTKPOBEHHBIMU U JTOOPOKETATEIbHBIMH JI CO-
KYpPCHUKAM U MPENO0IaBaTeIIsIM.

/ AKTHUBHO Yy4acTBOBaTh B y4€OHOM IIpoIiecCe.

Cnucoxk 0CHOBHOI1 JIMNTEPATYPHI

1. Tuxynos B.C., Kanpanos E.I'., 3aBap3un A.B. u np. CO0pHUK 3a/1a4 U yImpax-
HeHul 1o reonHpopmartuke - M.: M3natenbekuit ieHTp « Axagemusi», 2005.-560 c.

2. Kanpanos E.I'., Komkapes A.B., TukynoB B.C. ['eoundopmarka- M.: NUzna-
TENbCKUI HEeHTp «Akaaemus», 2005.- 480 c.

3. B.M.Pycak, JI.M.PycakoBa, A.Il.Ilurun, E.B.Ky3smuuepa, J[.M.Bacuibkos.
Metoauueckue ykazaHus 1Mo oOpaOOTKe JaHHBIX HA3€MHOW CHEMKH, MOJTYUYEHHBIX C
ANEeKTPOHHBIX TaxeoMeTpoB 3TAS, B koMmmuiekce CREDO npu BBITTOTHEHNN UHKEHEP-
HBIX U3bICKaHUU U 3emiieycTpouTenabHbIX padot. Munck: HITO «KPELO-IAMAJIO»,
2000.- 35 c.

4. B.M.Pycak, JIL.U. Pycakosa, A.Il Ilurun, E.B.Ky3smuuena, JI.M.Bacuib-koB.
KowmrmiekcHoe ncmosnp3oBanne Bo3moxkHocTel cucteMbl CREDO_DAT 3.0. MuHnck:
HITO «KPEJO-AUAJIOI », 2001.- 36 c.

5. B.M.Pycak, JIL.U.Pycakosa, A.Il.Ilurun, E.B.Ky3pmuueBa, JI.M.Bacuib-KoB.
[IpoexkTrpoBaHME BEPTUKAIBHOM IIJIAHUPOBKM Yy4yacTKa IO 3JaHUE B CHUCTEME
CREDO_MIX. Munck: HITO «kKPEJO-AHUAJIOI», 2001.- 29 c.

6. B.M.Pycak, JI.U.Pycakosa, A.ILIlurun, E.B.Ky3pmuuena, JI.M.Bacuib-koB.
[ToaroTtoBka pacTpoBbix wu300paxkenuit B mnporpamme [RANSFORM nmns  wux
ManbHEHWIIEro HCHONb30BaHUA B KauecTBe Imomiokek B koMmiuiekce CREDO wu
reouHopmannonHeix cucremax. Munck: HITO «KPEO-AUAJIOI», 2001.- 18 c.

7. B.M.Pycak, JI.M.PycakoBa, A.IlLIlurun, E.B.Ky3smuuena, JI.M.Bacuib-KkoB.
CREDO_MIX. udposas monens npoekra. Munck: HIIO «KPEJO- JUAJIOI»,
2001.- 62 c.




Cnucok 10noJTHUTEIbHOM JIUTEPATYPbI

1. Tkauenko B.B. Komnbrorepusaiius B reoioru U Heporob30BaHnun// Mockaa:
AK «AJIPOCA» (OAO), OAO «Amnatut» [u ap.], ['opHBIA KypHa: exKeMeCTUHbINA
HAyYHO-TEXHUYECKHUI U MPOU3BOJCTBEHHBIN xypHal. - 2013. - No 3.

2. IllepbakoBa, E.B. Beenenue B reonHpOpMaMOHHBIE CHCTEMBI: Y4€OHOE MTOCO-
oue / E. B. lllep6akoBa. ExarepunOypr: 1U3n-Bo Ypanbckoro ynusepcurera, 2010. —
95 c.

3. NHTennexTyaibHble HHGOOPMAIIMOHHBIE CUCTEMBI : Y4eOHUK A1 By30B / /1. B.
I'ackapoB. MockBa Beicmias mikosa 2003. 431 c. Pexxum gocrymna:
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