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TEXHUYECKOE 3AJJAHHUE

«Pa3zpadorka 3D koMIbIOTEPHOI MO/1€/IH MACCONIEPEHOCA MPH IKCILIYATALHH
reoTeXHOJ0ru4ecKkoro noaurona meroaom IHCB»

1. OcHoBaHue JIs1 IpoBeAenus padbor:

C 2015 roga B TOO «MBT» Bemercs pa3paboTKa MPHKIAIHOTO MPOrPaMMHOIO OOecTedeHHs
(TII10) o pacdery 3-X MEpHOM IHAPOJUHAMHYCKON MOIEIH IpoLEcca J00BIUH MOJIE3HOTO KOMIIOHEHTA
meTtoaom I1CB, conepxxarnero:

e Moayab WMIOpTa BBHIXOJAHBIX PpACUETHBIX NAHHBIX M CO3JIaHWS PACYCTHOH CeTKH,
MIPEIOCTARISIFOIIMIN

- MMIOPT CKB@XKMHHBIX J@HHBIX (KOOPIMHATHI, THII CKBAXWHBI, PACIIONOMKEHHE QUIBTPOB,
HAUMEHOBAHHE CKBaXHHBI) C TekcroBoro ¢aitna, Excel xuuru, ©0asel JaHHBIX «ATOMIEO»
UH(POPMAITMOHHOH CHCTEMEI «PyTHHKY,

- MMIOPT (DUIIBTPAIMOHHBIX W MHHEPAJTOTHYECKMX CBOMCTB MOPOJBI (JIMTOJOTHYECKHH THIIL,
k02 PUIHCHT GUIBTPAIMK U KOHIIEHTPALHs ypaHa) ¢ TeKcToBoro (afina, Excel xuurn, 6asbl JaHHBIX
«ATtomMreo» HHGOPMAITHOHHOHN cHCTEMBI «PyIHHKY;

- WMIOPT JAHHBIX O AebeTax B 3aBHCHMOCTH OT THIIA CKBXKHHBI C TeKcToporo (ainma, Excel
KHUTH, Ba3bl JaHHBIX «ATOMIe0» HHPOPMAMOHHOH CUCTEMEI «PyIHHK;

- BO3MOMKHOCTb CO3[@HHs CTPYKTYPHPOBAHHOH, PEryJIsIpHOW TPEXMEPHOH pacyeTHOH CETKH MO
3aJJaHHBIM KOOpAHMHATAM;

e PacueTHBIH MOJYJIb, TO3BOJSIONMH HAa y3JlaX pPAcYETHOH CETKHM IO CKBXWHHBIM JIAHHBIM,
IPOBOJTE 3-X MEPHYIO HHTEPIOJSIHI0 OCHOBHBEIX (HILTPALMOHHBIX H MHHEPATOTHICCKHX CBOHCTB
PYIOBMEIIANOIIMX TOPO/, TAKUX, KAK JTHTOJOIMYECKHH THI TMOPOAbL, KO3QdUIMEHT (QUIbTpaluy H
cojiep KaHHe ypaHa.

o [IporpaMMHBIH MOAYIH MO MOJIETHPOBAHHIO I'MAPOJMHAMMKM IIpolecca J00BMH MOJIE3HOI0
KomioHenTa MetoioM [TCB, B KOTOpOM pealin30Banbl CeAYOIIHE BO3MOKHOCTH:

- pacuer paclpe/elicHHs JaBIeHHs B ILUIACTE MCXOJ H3 JaHHBIX KOd(puuueHTa QUIbTpalky 1
eOHUTOB;

- BRIOOp TPAHWYHBLIX YCJIOBHH Mexjy ycraopusmu Helimana w Jlupuxie B 3aBHCHMOCTH OT
FCOJIOTHUECKHX M THAPOreOJIOTHYECKHX O0CODEHHOCTEeH BLIOPAHHOrO JUisi MOJCIHPOBAHHS YYacTKa
pabort;

- BBIOOp METO/1a pacyeTa MaBIeHUs (IBHbIH, HESBHBIH).

[Ipu 5TOM, HHTEPBaI YCTAHOBKH (DUILTPOB TEXHOJIOTMYECKHUX CKBaXKUH NPONUCHIBAETCS BPYUHYIO
UMM nyTeM uMmiopTa. JlaHHBle pe3ysibTaThl  IIPOBENCHHOH HHTEPHIONAIMH  BH3YaIHU3HPYHOTCH
rpagUUECKUM PEJaKTOPOM B 3-X MEPHOM BHe B miuane X-Y 10 BeIOpaHHO# 7 KOOpAMHATE U B paspese
X-7Z wnu Y-Z 1o BeIOpaHHBIM Y MJIH X KOOpJHHATAM COOTBETCTBEHHO.

[lepBUUHBIME  J@HHLIMA - Ul [IPOBEJCHHS MHTEPHOJSLMH OCHOBHBIX  (DHIIBTPALMOHHBIX
XAPAKTEPUCTHK ~ SBILIOTCS  TeO(QU3MYCCKHE HCCIEN0BaHWs, IPOBCACHHBIE B  PasBelOYHBIX U
TEXHOJOTHYECKHX CKBAKMHAX, a TAKKe TIeoJOTHYecKas U THApOreosiorudeckas HHpopMauy
BBIOpaHHOro ywactka pabor. PesynbraTom NpOBENACHHS THAPOJMHAMHUYECKOIO MOICIHPOBAHUSA
SBJISETCS:  TOJE  paclpeielieHHe T'HAPOJIMHAMHYECKOro Hamopa B IpeJefiax  BBHIOpaHHOro
FeOMETPUYECKOr0 KOHTYpa M TOJE pacipe/ie/ienue JeHCTBUTEbHON CKOpoCTH (QuibTpaiuy (JIMHHH
TOKA).

® MO,H,YIIB 10 BHU3YyalHM3alHHd HCXOTHBIX HaHHLIX W IOJYYCHHBIX pe3yibTatoB B BHJAE paspe3oB

(10 X, Yy H_Z 0CSM); ONOKOB, KPHBBIX JIMHWHA PACTCKAHWsS BbIEIAYHBAIOLICIO PAacTBOpPa, M T.JI.

[penyeMoTpeHa BO3ZMOKHOCTh KOH(QHUIYPUPOBAHKS IBETOB ¥ IOPOrOB JIErCHIBL, ¢dona oTobpakeHus,
3axBaTa cHMMKa i coxpaHeHus JPEG pucyHKOB, MMIIOPT MPOU3BOJIBLHBIX KOHTYPOB C TEKCTOBBIX

(aiinos:



e Moayib SKCIOpPTA JAHHBIX JUIA XPaHCHHUS MOJIyYCHHBIX pE3YIbTaTOB € BO3MOXKHOCTBIO
JKCTIOPTA PE3YNLTATOB MOJCIHPOBAHHUS, & PACIPOCTPAHEHHBIX (hopMaTax, COBMECTHMBIX C NPYTHMH
Busyainmsaropamu (Hanpumep, TecPlot 360®).

Takum obpasom, B paspaboranHoM IITIO cosman 3-X MEpHBIA WHTEPHOJAMHOHHBIA MOIYIb
OCHOBHBIX (DMJIFTPAIIMOHHEIX XapaKTEPHCTHK PYJIOBMEINAMOIIHX MOPOL B TIpejenax BLIOPAHHOTO
reoMeTpHYEcKOro KOHTYpa I10 TOYEUHBIM B IUIAHC [JaHHBIM W MHTECIPHPOBAH MOJYyIh pacHeTa
THIPOJIMHAMMKH, B KOTOPOM Ha OCHOBE paspabOTaHHOH 3D reonoruveckod MOJIENIH [POU3BOIMTCS
pacyeT JaBIeHus, TUHHH TOKa B IIIACTE MO/ [IeHCTBUEM CETH CKBAXKHH.

Hcnonesyst texymee IO MoxHO 3HAYHTEIBHO 00JerYuTh BBIUMCIICHUS, CBS3aHHBIE C
KMHETHKOM XMMHYECKHX TIPOLIECCOB BhllEJAYUBAHKS ypaHa CepHOM KHCIOTOH, DTOr0 MOXKHO JOCTHYE

3a CYET YIPOIUCHHMS 3a/a4 10 OJHOMCPHBIX pac4deToB BAOJIb KakJ10M U3 JTUHHAH TOKOB, IMOJIYICHHBIX B
[ITO.

2. AKTYaIbHOCTh:

OcHOBHAS LIE/Ib COBPEMEHHON pa3paboTKK MECTOPOXKIAECHUHN MOJE3HBIX UCKONAEMBIX HAllpaBIICHA
Ha Hauboyee TOJHOE W3BJICUEHHE M3BIEKAEMBIX 3allacOB IIPH MAaKCHMAalbHOH 3KOHOMHYECKOH
pentabenpHOCTH. [N JOCTHKEHHs HAUDOIEE TIOJTHOTO ko dunuenta oxpara (MOTHOTHI H3BJIEUEHHS)
¥ k0dQQHUIKHEHTA M3BJIEUCHUS [IOJIE3HOTO KOMIIOHEHTA Ha JAHHBIA MOMEHT IIHPOKO HCIONB3YIOTCS
nepenoBble TexHONOrud., OIHEM H3 KIOYEBBIX HAMPABICHHH 110 IPaBy sBIACTCH KOMIBIOTEPHOE
MOZEIHPOBAHAE TPOM3BOJICTBEHHBIX ¥ [OOBIMHBIX —TPONECCOB. YUeT OmbiTa OTPadOTKH U
KOMITBIOTEPHOE IOCTPOCHHE IIPOTHO30B PAa3BUTHsA [POM3BOACTBEHHBIX H TEOTCXHOJOIMYCCKHX
[[POLIECCOB TIO3BOISOT CYIIECTBCHHO MOBICUTE YP)EKTUBHOCTE OTPAOOTKH YPaHOBBIX MECTOPOKICHUH
MOJIE3HBIX HCKOIAEMBIX.

IMosbienne >PpheKTHBHOCTH 0TPaGOTKH Mecropoxkaenudt ypana merogom IICB mHa ocHope
KOMIUICKCHOTO I[IPUMEHEHHS COBPEMEHHBIX TE€OMH(QOPMALHOHHBIX CHCTEM I IPOCKTHPOBAHUS

TeXHOJOIrHYecKrx OJIOKOB M siUeeK JaeT BO3MOYKHOCTH IS CYNIECTBECHHOIO CHHIKCHHSA ce0ecTOMMOCTH
,[LO6BI‘iI/I U [OBLIIICHHS €€ Ka4YeCTBa.

3. Leas npoekra:

Pa3paboTka MOJIENH MacCOIepeHoca TONe3HOr0 KOMIIOHEHTA JUls TCXHOIOTHHECKHX OII0KOB NpH
SKCIUTyaTalldd TEOTEXHOJIOTHYECKOro IIOJHIOHA MECTOPOXKICHHA ypaHa ¢ nocaenyromei 3D
BU3yaJH3alMell NONydCHHBIX Pe3y/ibTaToB. PaspaboTanHas MOICIL J0/DKHA ObITH HHTErPHPOBAHA C
umerormumes 8 TOO «VMBT» IIITO (ITporpaMMHbIM MOAYJICM 10 MOJEIHPOBAHUIO IMAPOIUMHAMHKH
mporecca Jo6bUH [0Je3HOro KoMmonenTa metogom LICB) .

4. Vicxonublie JaHHBIE 1J151 IPOBeJeHUus padoT:

MCXONHBIMEA JTAHHBIMH  SIBJISIOTCS CKBRXHHHEIE JaHHbIE B BHJIE BEPTHKAIBHBIX OTPE3KOB
comepIKalye:

1. Koapduuuerrom GuUILTpaLHK,

2. Konienrpauuo ypasa.

Taxyke HCXOHBIMU JTaHHBIMH ABJISIOTCS!

1. Cpennue nqeGUTHI 10 BPEMEHH HA KAXKIO0H U3 CKBAXKHH,

2. KoHlleHTpamuu cepHOil KHCIOThI B BLIIENIAYHBAIOIEM PACTBOPE Ha KaXI0¥ U3 CKBAXKHH;

3. JlaHHBIE 110 PACTIPENEICHAIO ypaHa B MEKCKBaKHHHOM IIPOCTPAHCTRE YIOPANO0ICHHBIC BHYTPH
CTPYKTYPHPOBAHHOH PEryJIsIPHOHA CETKH, IIOJIy4EHHBIC TOCPE/ICTBOM [MI1O;

4. PacnpenerneHue JaBIeHUS B IJIACTE YIOPSI0YCHHEIC BHYTPH CTPYKTYPHPOBAHHOH PeryJisipHOM
ceTKH, nonyueHHsle nocpeacrsom 1103

5. JIMHMHU TOKA PACTBOPA OT 3aKAYHBIX K OTKAYHBIM CKBAKHHAM.

5. Dransi pador:
~1:-PaspaboTka  MaTEMATH4eCKOM MOJIEJM MACCONEPEHOca MPH  BBHIIIGIATHBAHMM  ypaHa
CepHOKHCIIOTHLIM PacTBOPOM B 3aBHCHMOCTH OT BPEMCHIL;
2. PaspaoTka mporpaMMHOTO MOJLyJis MacCOIepeHoca Ui BhIMUCICHHS KHHCTHKY XUMHYECKHX
\IIPOLIECCOB BBILIEIAYUBAHHUS BIOJIB JUHUHA TOKa, ocTpoeHHBIX ¢ momomkio [IT0.



3. MHTerpauus nporpamMmMHOro Moty Macconepenoca ¢ IO ns:
a. cbopa BXOJHBIX [APaMETPoB (pacmpeselcHHe ypaHa B IUIACTE, PAacHpelIC/ICHHE IaBICHUI,
pacnpenenenne kKoahhunuenTa GUILTpaLyn);

b. 06paboTKH BXOAHBIX NapaMeTPOB I ONPEe/IeH s KOHICHTPAUK TBEPAOro MUHEpalia BAOJIb
V3JI0B JINHUH TOKA;

C. BBIBOZIA PE3YJILTATOB MACCOTIEPEHOCA Yepe3 BCTpoeHHkIH Busyamusatop [1110;

4. 3D BusyanM3alus pacripeieieHts KOHUEHTPAHK CePHOH KHCIOTHI Ha HECKOJIBKO MOMEHTOB
BPEMEHH BJIOJIb THHHH TOKA.

5. 3D Bu3yanM3alMs pacrpelesieHusl KOHIEHTpaluud TpomyKTuBHOro pactsopa (IIP)  ma
HECKOJIBKO MOMEHTOB BPEMEHU BJIOJIb TMHUHI TOKA.

6. 3D BH3yanuzallks paclpe/eNeHus KOHLEHTPAlUKM OCTaTOYHOro (TBEPLOIo) MHHEpala Ha
HECKOJIBKO MOMEHTOB BPEMEHU BJIOJIb JTMHUH TOKA.

7. llo pe3yibraTam BBIYHCIICHHI MaccollepeHoca, IMOCTPOCHUE pacrpe/ieieHus KOHLEHTPaK
CepHOM KHMCJIOTHI (BBIIETaYnBaroiero pactsopa (BP)) Ha HECKOIBPKO MOMEHTOB BPEMEHH B BHIC
FOPU30HTAIBHBIX CPE3OB.

8. Ilo pe3y/bTaTaM BRIUMCIICHHI MacconepeHoca OCTPOSHHE pactipeieients konueHTpauiy [1P
Ha HECKOJIBKO MOMEHTOB BPEMEHH B BUJIE TOPH30OHTAIIbHBIX CPE30B.

9. ITo pesyjbrataM BBIMHCIEHHH MacCONEPEHOCA, MOCTPOSHUE PACTIPENCNEHUs KOHUEHTPAUN
0CTATOYHOIO MUHEpasa, Ha HECKOJIBKO MOMEHTOB BPEMEHHU B BUJIE FTOPHU30HTAJILHBIX CPE30B.

6. OcHoBHbIe TPEOOBAHHS K BbINOJTHEHHIO PAabOT:
O6s3aTenbHBIMU TPeOOBAHUAMHU SIBJISIFOTCS

e HaH4yhe JUIINIOMHPOBAHHBLIX CICHHAIWCTOB B C(pepe MEXaHHUKH JKHIKOCTH W Ta30B H
BBIYUCIIUTEIIBHBIX HAYK,

o HAIMYMC ABTOPCKMX CBHJICTENBCTB, [OATBEPIKAAIOMMX ONMbIT paboTel B  paspaboTke
IIPOrPaMMHBIX MOJIYJICH Te0I0rHYECKOT0 MOICITHPOBAHHIS;

e HaIMYMEe aABTOPCKMX CBHJETELCTB, [OATBEPKJEIOMKUX ONBIT paGoThl B  pa3paboTke
IPOrPAMMHBIX MOJIYJIEH MTOCTPOCHMS JIHHHI TOKA PACTBOPOB;

e HalHuMe  CIEHaTHCTOB, 00JAJAIOMUX ONbITOM paboThl ¢ MH(POPMAIMOHHOW CHCTEMOH
«Pymunky AO  «HAK «Kasatomnpom» (3HaHME CTPYKTYpbl 0a3bl J@HHBIX (ATOMIEO» i
OCYILECTBIICHAS MMIIOPTA J@HHBIX, HEOOXOJMMBIX Uil IOCTPOCHHA MOMENCH TI'W/POJMHAMIKY U
MaccorepeHoca);

o HayHMuKe CepPTHOUIMPOBAHHBIX CIELHAINCTOB B chepe paspaboTku 6a3 JaHHBIX.

7. TexHu4ecKHe XapaKTepUCTHKH cymecTBylomero ITHO:

I[IporpamMMHBbIe TEXHOTIOTHH pazpaboTKH

OCHOBHO# 3BIK pazpaboTKu Microsoft C#

Cpena pazpaboTku Microsoft Visual Studio 2013

[Inatdopma Windows 8, 8.1., 10, 64 ©6urta, .NET
Framework Bepcuu 4 u BbllIE

Texuomorus BU3yalu3anun OpenGL, 6u6miotexn OpenTK, Tao
Framework

XpaHeHue NaHHBIX Microsoft SQL Server Compact Edition,
TEKCTOBBIH

AnmnapatHbie TpeOOBaHUS

Iponeccop Intel Core i5 1 no3jiHee
OmnepaTuBHAs IaMATh 8 I'0 u BhIIIE
Buneokapra GTX 450 (unu aHaJOTHYHEBIE OT JIPYrUX

BeHgopoB, moanepxkusalonmx OpenGL
Bepcuu 3.3) HWiIK HOBEE

CpobGOZHOE TMpOCTpaHcTBO Ha kecTkoM | He menee 10 o

JIUCKE _ J




8. IlepeueHn JOKYMEHTALIMH, [IPEIbABJIsieMOH 10 OKOHYAHHH padoT:

[To oxonyanuy paboT McnoaHuTeNnb NpeacTaBisieT 3aKa3uuKy:

- 3AKTIOYMTENBHBIM OTueT, coxepxaunmii 3D Momenm MaccomepeHoca IPH SKCILIyaTallHH
reoTexHosIornueckoro rnouurona Merogom [ICB (Ha OyMa)HOM | 9JIeKTPOHHOM HOCHTEIE);

- IPE3EHTAIMIO O BBIMOIHEHHOH paboTe (Ha 21EKTPOHHOM HOCHTENE);

- IlporpaMMHBIi KOMIUIEKC II0 H3BICYEHHIO IMIOJE3HOTO KOMIIOHEHTA [PH OKCIUTyaTallHu
reoTexHoJIorn4eckoro mojurona meronom [ICB (mporpamMMHBIA MOAyJIb MAacCONEpPEHOCA MONE3HOIO
KOMIIOHEHTA Ul BEIYMCIEHHMS KHHETHKH XHMHYECKHX IIPOIIECCOB BBHIILIEIAUMBAHMSA BIOJIb JIMHUH TOKA,
WHTETPUPOBAHHEIH € neticteytomuM  [I110  (mporpaMMHBIM  MOJYJNEM IO MOJICITHPOBAHHIO
FHAPOJMHAMUKE TIpolecca J00bIMH I10JIe3HOTO  KoMmmoHeHTa MeTogoM [ICB)) Ha asiekTpoHHOM
HOCHTEJIE; KOJIMYeCcTBO — 1 LIT.

- PYKOBOJACTBO TIONB30Batendss [IporpaMMHOTO KOMIUIEKCA [0 H3BJICYCHHIO IIOJIE3HOTO
KOMIIOHEHTA IIPH JKCIUTyaTAllHH TEOTEXHOJIOrHYeckoro noiaurona merogom IICB (uHcTpyKums) (ma
OyMa)KHOM H 3JI€KTPOHHOM HOCHTEIIE).

- ycraHoBka [lporpaMMHOro KOMIUIEKCA [0 M3BJIEYEHHIO TIOJIE3HOTO KOMIIOHEHTA IIPH
3KCIUTYATallU| [eOTEXHOIOTHYECKOro NoMurona Mmeto oM 11CB uis TecTpoBaHus U OTIAIKH.

9. [MopsAxOK OMJIATBI H CPOKH BbINOIHEHHA:

ITopsnok omnatel: Ilpemonmata 0% ot cymmbr Jlorosopa; 100% mnocne moanucaHusl axta
BBIMTOIHEHHBIX paboT. CpokH BBITOIHEHHS paboT: 4 Mecsla ¢ J1aThl 3aKiI04YeHus Jlorosopa.

Havanesaur JIMull I'TTI

Mbpip3abex I'.A.

CoriacoBaHo: C
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