MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
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VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)
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‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs
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Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MopnesmmpoBaHHe TEIJIOBLIX M ONTHYECKHX CBOMCTB CBETOAHOI0B H CBETOTEXHHYECKHX YCTPOMCTB

YpoBeHb 00pa3zoBaHus: BhICIIee 0Opa30oBaHue - MATHCTPATYpPa

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.04.04 YnpaBiieHue B TEXHUYECKUX CHCTEMAaX
HanpaenenHocts (mpoduib) / cnenuanu3anys: YnpapjieHue B CBeTOTEXHUYECKUX CHCTeMax
®dopma 0O0ydeHHS: OUHASA

QaxynpreT: PK®, PagnokoHcTpyKTOpCKHi GaKyJIbTeT

Kadenpa: PATIM, Kadenpa paanodieKTpOHHBIX TEXHOJIOTHH 1 IKOJIOTHY€CKOT0 MOHUTOPUHTA
Kypc: 2

Cemectp: 3

Y4eOnsiii mnan zHabopa 2017 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 cemecTp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 10 10 4acoB
3 JlaGopaTopHbIie pabOThI 18 18 JacoB
4 Bcero aynuTopHbIX 3aHATUI 40 40 4acoB
5 CamocTosiTenbHas paboTa 68 68 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 [ToaroroBka u ciaya sK3amMeHa 36 36 4acoB
8 OO0m1as Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

DK3aMeH: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 58  or« 8 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmeruanbHOCcTH) 27.04.04 YnpaBineHue B TEXHHYECKHX cHCTemax, yTBepkaeHHoro 30.10.2014

rojia, paccCMOTpeHa 1 of00peHa Ha 3acenanuu Kageapsl POTOM «  » 20 ropa, mpoTo-
Koit Ne

PazpaboTuuk:

Houent xadp. POTOM B. C. Connarkun

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

[Ipodeccop kadenpsl pagnosnex-
TPOHHBIX TEXHOJIOTUH U KOJIOTHYE-
ckoro Mmouutopunra (POTOM) A. A. Bunucos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenbro n3ydeHus AMCHUIUIMHBI "MoaennpoBaHre TeIIOBBIX U ONITUYECKUX CBOMCTB CBETOAMOIOB
U CBETOTEXHUYECKUX YCTPOUCTB" SIBISACTCS MOMyuYEHUE CTYICHTaMH 3HAHUI 1 HaBBIKOB B pa3paboTKe reo-
METPUYECKUX MOJETEH UIsi M3yUYeHUS TEIUIOBBIX U ONTHYECKUX CBOMCTB CBETOAMOJOB M CBETOTEXHHUYE -
CKHMX YCTPOMCTB.

1.2. 3agaun IMCHMIIINHBI
—  03HAKOMHUThH CTYJICHTOB C KJIacCH(HUKAIMEH KOMITBIOTEPHBIX MOJICTICH;
—  O3HAKOMHUTH CTY/IEHTOB C MPOTPAMMHBIM OOECIIEUYCHUEM JISI MOJACITUPOBAHUS TEIJIOBBIX Xa-
PaKTEpUCTUK CBETOJMOJIOB U CBETOTEXHUYECKUX YCTPOMHCTB;
—  03HAKOMHUTH CTY/ICHTOB C IMPOTPAMMHBEIM 00ECTICUCHUEM JJIST MOJICITHPOBAHMSI ONITHICCKUX Xa-
PaKTEpUCTUK CBETOMOJIOB U CBETOTEXHUYECKUX YCTPONCTB.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Jucuunnuza «MopaearpoBaHUe TEIUIOBBIX U ONITUYECKUX CBOMCTB CBETOMOIOB M CBETOTEXHUYE-
ckux ycrporcts» (b1.B.O/1.6) otHocuTcs k 610Ky 1 (BapuaTuBHAs 4acTh).
[TpenmecTByOUMMHI JUCHUILIIHHAMY, (OPMUPYIOLIIMMHU Ha4YaJbHbIE 3HAHUS, SBIsAI0TCA: KoMmIibro-
TE€pPHBIE TEXHOJOTUH YIIPABJICHUS B TEXHUUECKUX CUCTEMaX.
[TocnenyromumMu TUCHUIUIMHAMYU SABJISIOTCSA: 3allUTa BbIMYCKHON KBaJM(UKALIMOHHOW paboThI,
BKJIIOYAsl IOATOTOBKY K 3aILUTE U MPOLELYPY 3aALLUTHI.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-2 cnocoOHOCThIO IPUMEHSTh COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTAIIbHBIE METO-
IIbl pa3pabOTKU MaTeMaTHYECKUX MOJENeH HccieayeMbIX 00BEKTOB U MPOLIECCOB, OTHOCSIIMXCS K MPO-
(eccroHaNbHON AEATEIBHOCTH MO HANPABICHHIO MTOJITOTOBKHY;

— IIK-4 cnoco6HOCThIO K OpraHU3alK U MPOBEACHUIO SKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN U
KOMITBIOTEPHOI'O MOJIEJINPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX CPEICTB U METOMOB;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

— 3HATh OCHOBHOE NpOrpaMMHOE OOecleyYeHre A1 MOJEIUPOBAHUS TEIUIOBBIX M ONTUYECKUX
CBOWCTB CBETOAMOJIOB M CBETOTEXHUYECKHX YCTPOUCTB; OCHOBBI IIOCTPOCHUS (PH3UKO-MATEMAaTHUECKUX U
JPYTUX MOJEJIEH; OCHOBBI O(OPMIICHHS PE3YIIbTATOB MOJECITUPOBAHUS.

—  yMeTb BHIOMpATh MPOrpaMMHOE 0OeCIieueHHE Ui MOACIMPOBAHUS TEIUIOBBIX U ONTHYECKUX
CBOWCTB CBETO/IMOJIOB U CBETOTEXHUYECKHUX YCTPOMCTB; pa3padaThIBaTh MOJIENIN Ul U3YUYEHUS TEIJIOBBIX
U ONTHYECKUX CBOWMCTB CBETOAMOAOB M CBETOTEXHMUYECKUX YCTPOUCTB; OOPMIIATH PE3YIbTAThl MOJCIH -
POBaHUH.

— BJAJeTh HaBbIKAMM aHAJIW3a U BbIOOpA MPOTrPaMMHOTO OOECTIEYCHHUs Ui MOJCITUPOBAHHUS
IPOIIECCOB U OOBEKTOB; HABBIKAMHU Pa3paOOTKU MOJEIH JJISl U3YYCHHS TEIUIOBBIX U ONTUYECKHX CBOMCTB
CBETO/IMOJIOB U CBETOTEXHUYECKHUX YCTPOMCTB; HaBbIKaMU 0(OPMIICHHSI PE3YIbTATOB MOJICIUPOBAHMUS.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
3 cemectp
AynuTopHble 3aHATUSA (BCETO) 40 40
Jleknun 12 12
[IpakTrueckue 3aHATHS 10 10
JlaGopaTopHbIe pabOThI 18 18
CamocrosTenbHas paboTa (Bcero) 68 68
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 36 36
[TpopaboTka IEeKIMOHHOTO MaTepralia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 20 20
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, 4 144 144
3aueTHnie EanHAIIEI 4.0 4.0

5. Coneprxxanue I1MCUMILTHHBI

5.1. Pa3aesnl AucHUIIMHBI M BUALI 3aHATHH
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl IUCIUIUIMHEL U BUIBI 3aHATHHA

N (&)
- < = S
. U‘n :‘1 8 5 E §
HazBanus pa3aenoB TUCHUIUIUHBI i ® o, o, o © & %
S 5 O s & 0 ==
= S | g3 g2
= © g =
3 cemecTp
1 Knaccudukarus KOMIbIOTEPHBIX MOJIe- 4 0 0 4 8 [1K-2, [IK-4
neu
2 IlporpammHoOe oOecriedeHue ajisi mo- 4 5 9 32 50 |IIK-2, TIK-4
CTPOEHUS MOJIENN JJIsl UCCIIEIOBAHUS OTI-
TUYECKUX XapaKTEPUCTUK CBETOMOJIOB U
CBETOTEXHUYECKUX YCTPOUCTB
3 IIporpamMMmHOE 0OecTieueHHe ISl TI0- 4 5 9 32 50 |IIK-2, [IK-4
CTPOEHUS MOJENN AJIS1 UCCIIEOBAHUS
TEIUIOBBIX XapaKTEPUCTUK CBETOUOIOB U
CBETOTEXHUYECKUX YCTPOUCTB
Hroro 3a cemectp 12 10 18 68 108
Hroro 12 10 18 68 108

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JEKIIUSIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmwmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TI0 JIEKITHSIM)

3 =
2 = g
Z > 5
HaszBanwus pasznenos CopeprkaHue pa3esioB JUCHUTLIIUHBI (110 JICKIUSM) - &5
S 2 g
= 8 2
a e g
= S
3 cemecTp
1 Kiraccudukanus Knaccudukanus KOMIbIOTEpHBIX MOZEIIEH IO HCClie- 4 ITK-2, TIK-
KOMITBIOTEPHBIX MOJIEICH | TyeMoMy acnekTy MonenupoBanus.Knaccudukanus 4
MaTematuieckux Monenei. Kimaccudukanus uagpop-
MaIMOHHBIX MOJIEJIEH.
Hroro
2 IIporpammHOe [Iporpammuoe ob6ecrieuenue Dialux.IIporpammHuoe 4 IK-2, TIK-
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obecrieueHue ass
MMOCTPOCHHMS MOJACIIH IS
UCCIIeI0BaHUs
OIITHYCCKUX
XapaKTePUCTHUK
CBETOJMOJIOB U
CBETOTEXHUYECKHUX
YCTPOMCTB

obecnieuenue TracePro.Ilporpammuoe obGecrieueHue 4
LightTools.

Htoro 4

3 IIporpamMmmHoe
obecrievueHue s
MOCTPOCHUS MOZETH ISt
WCCJICIOBAHMSI TETUIOBBIX
XapaKTEePUCTUK
CBETOJIMO/IOB U
CBETOTEXHUYECKUX
YCTPOMCTB

[Iporpammuoe o6ecnieuenne Autodesk CFD.ITpo- 4 ITK-2, TTK-
rpammHOe obecrieuenue ANSYS. 4

Hroro 4

Hroro 3a cemectp

12

5.3. Pa3nesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/IEYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
oOecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUIMHAMU MIPE/ICTaBlIeHb! B Tadmuie 5.3.
Tabmua 5.3 — Pa3gens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HayuMeHOBaHKE TUCIUILTHH o0ecreynBaroLX 1 00eCeunBaeMbIX
JTUCLMILIINH
1 2 3

Ne paznenoB qaHHOWM TUCHIUTLIAHEIL, IS
KOTOPBIX HEOOXOIUMO U3YUECHHUE

[IpenmecTByronme quCUUILIMHBI

1 KomnbroTepHble TEXHOJIOTUH YIIPABICHUS B TEXHUYE-

CKHUX CHUCTEMax

+ + +

[Tocnenyromue TUCHUIIITUHBL

1 3ammTa BBITYCKHOW KBaIH(PHUKALIMOHHOM pabOThI, BKIIIO-
yasi MOATOTOBKY K 3aIllUTE U MPOLEAYPY 3aIUThI

+ + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIHUIUIMHBL, U BUIOB 3aHS -

THU

§ Bunwl 3ansatui

= .

5 = © e

g & ® S S @DOpMBI KOHTPOJIS

= .

z = 5 g 2

S = = S

4 =

[1K-2 + + + + OtyeT no nabopaTopHOi pa-

6ote, Onpoc Ha 3aHATHUSX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO
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I1K-4 +

+ + + OtyeT no nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect, OTUeT 1o MpakTHye-
CKOMY 3aHSITHIO

6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHU3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00opaTopHbIX paboT

8 v s
= 2 =
3 ==
2 2 5
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT zF &5
: 2 S
> o =
a o g
= S
3 cemectp
2 IIporpammuOe MonenpoBaHue TEIIOBBIX XapaKTEPUCTUK CBETOAUO- 9 IK-2, TIK-
oOecrieueHne I Jla WM CBETOTEXHUYECKOT0 YCTPOMCTBA 4
MOCTPOEHUS MOJEI
ocTpoe ofen A |y 9
WCCIIEIOBAHUS
ONTUYECKUX
XapaKTEePUCTUK
CBETOAMOAOB U
CBETOTEXHUYECKUX
YCTPOMCTB
3 IIporpamMmmHoe MopenupoBaHre ONTUYECKUX XAPAKTPUCTUK CBETO- 9 [1K-2, I1K-
o0ecrieyeHue ams JMOJIOB U CBETOTEXHUYECKUX YCTPOMCTB 4
MTOCTPOCHUS M U s
ocTpoe ONCIH JUIA |y 9
HCCIIEI0OBaHMSI TEIIOBBIX
XapaKTEePUCTUK
CBETOAHMOMAOB U
CBETOTEXHUYECKUX
YCTPOMCTB
Hroro 3a cemectp 18
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHAPOB) MpuBeeHO B Tabnuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)
3 ]
2 z E
3 =
Z > 5
Haspanus paznenon HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
- X
S8 =
a e g
= S
3 cemecTp
2 IIporpammHoe Pa3zpaboTka TexHrMYeCcKoro 3a1anusi ¥ 0o(hopMIICHHE 5 I1K-2, ITK-
oOecrnieueHue ass Pe3yabTaTOB MOJIEITUPOBAHUS ONITHYECKUX XapaKTepH- 4
MOCTPOECHHS MOJAETH ISl | CTUK CBETOJIMO/Ia UITU CBETOTEXHUYECKOT0 YCTPOHCTBA
u BaHUS
celeyiona Hroro 5
ONTUYECKUX
XapaKTEePUCTUK
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CBETOJMOJIOB U

CBETOTEXHUYECKUX
YCTPOMCTB

3 IlporpamMmmHoe Pa3paboTka TexHudeckoro 3agaHusi 1 0hOpMIICHHE 5 IK-2, TIK-
obecrnieueHue ass Pe3yabTaTOB MOJICTUPOBAHUS TEIJIOBBIX XapaKTepH- 4

NOCTPOCHUA MOACIIN I | CTUK CBETOAUOJAA NI CBETOTCXHUYCCKOI'O YCTpOf/'ICTBa

HCCJICOOBAaHUs TCIIIIOBBIX

Hroro 5
XapaKTePUCTUK
CBETOJHMOOB U
CBETOTEXHUYECKHUX
YCTPOMCTB
Hroro 3a cemectp 10

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBIECHbI B

tabmuue 9.1.
Tabmura 9.1 — Buasl caMoCTOSTENIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 =
3 > 5
) O =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a g
= S
3 cemecTp
1 Knaccudukarus IIpopaboTka JIEKIIUOHHOTO 4 |IIK-2, Omnpoc Ha 3anaTHsIX, Tect
KOMIIBIOTEPHBIX MOJIETIEN | MaTepuaia [1IK-4
UTtoro 4
2 IIporpamMmmHoe [ToaroroBka kK mpakTuue- 10 |IIK-2, Onpoc Ha 3aHaTusx, Ot-
oOecrnieueHue ass CKHM 3aHATHSAM, CEMHMHA- [1K-4 4eT 110 JJabopaTopHOil pa-
MOCTPOCHHS MOAETH Al | paM 6ote, OTYeT MO MpaKkTUye-
u BaHU s KOMY 3aHsITHI0, TecT
ccneniora [TpopaboTka JIEKITMOHHOTO 4 CKOMY 3a fo, 1ec
ONITUYECKUX Mareprana
XapaKTePUCTUK
CBETOMOJIOB OdopmiteHre 0TIETOB TIO 18
CBETOTEXHUYECKUX 11abopaTOpHEIM paboTam
YCTpOHCTB Hroro 32
3 [Iporpammuoe IToaroroBka K nmpaxkTu4e- 10 |IIK-2, Omnpoc Ha 3aHsaTHAX, OT-
obecrieueHue aJis CKHUM 3aHSATUSIM, CEMHHA- [1K-4 4eT 1o JabopaTopHOi pa-
HOCTPOECHUS MOAETH sl | paM 6ote, OTYET MO MpaKTUIe-
MCCIICI0BAHMS TEILIOBBIX |11 POPaBOTKA JIEKIHOHHOTO 4 CKOMY 3aHSITHIO, TecT
XapaKTEPUCTUK
ApaKTepHC MaTepuana
CBETOJMOOB U
CBETOTEXHUYECKIX OdopmiieHre 0TYETOB 110 18
yCTpOiicTB nabopaTopHBIM paboTam
Hroro 32
Hroro 3a cemectp 68
TlonroroBka u caaya dK3a- 36 DK3aMeH
MEHa
Hroro 104
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Ormpoc Ha 3aHATUAX 3 4 3 10
OtyeT no nabopaTopHOM 10 10 10 30
pabore
OTtuer 1o NpaKkTUIECKOMY 5 5 5 15
3aHATHUIO
Tect 5 5 5 15
Hroro makcumym 3a nepu- 23 24 23 70
on
DK3aMeH 30
Hapacraromum ntorom 23 47 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIM cymMmbl OaisioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,
Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. KomnsrotrepHoe moaenupoBanue mnpoueccoB B POC: Yuebnoe nocobue / Pomanosckuit M. H.
- 2016. 101 c. [DnextpoHHsIii pecypce] - Pexum goctymna: https://edu.tusur.ru/publications/5916 (nata o6-
pamenusi: 25.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. TexHudeckast dKCIUTyaTalus paaHoOdIEKTPOHHOTO o0opynoBanus: Y4uebHoe nocodue / Kozmnon
B. T. - 2018. 133 c. [DnekrponHbIii pecypc]| - Pexxum goctyma: https://edu.tusur.ru/publications/7196
(mata obpamenwus: 25.06.2018).

2. MonenupoBaHue U ONITUMH3AIUS 0OBEKTOB M IIporieccoB: YueOHoe nmocooue / Cmupnos . B.
- 2016. 216 c. [DnextpoHHsIi pecypce]| - Pexxum gocrtyma: https://edu.tusur.ru/publications/6495 (nata 06-
pamenusi: 25.06.2018).

3. KomnbroTepHoe MOJETUpOBaHHUE YIPABICHYECKUX pemeHuii: YdyeOHoe nmocodue / Cemuria-
30B B. A. - 2017. 59 c. [DnexTponnblii pecypc] - Pexxum moctyna: https://edu.tusur.ru/publications/703 1
(mata obpamenwus: 25.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs
1. MonenupoBaHue TEMJIOBBIX M ONTHUYECKUX CBOWCTB CBETOAMONOB M CBETOTEXHHUYECKHX
YCTPOUCTB: Y4eOHO-METOANYECKOE MTOCOOHE ISl TPOBEACHUS J1a00PaTOPHBIX, MPAKTUUYECKUX 3aHATUN H
OpraHU3aIMU CaMOCTOATENbHOU paboThl a1t MaructpoB / Commarkud B. C. - 2018. 14 c¢. [DnekTpoHHBII
pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7986 (mara oopamenus: 25.06.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIMI0B

Y4eOHO-MeTOqUECKHUEe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl U MHBAINOB MIPEAOCTABISIIOTCS B (OopMax,
aIalITUPOBAHHBIX K OTPAaHMYCHHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAIIHH.

JI1s1 JIMI ¢ HAPYLIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
1. ba3bl naHHbIX, JOCTYI K KOTOpbIM odopmiieH Oubanorekoit TYCYPa B Tekymmii MOMEHT Bpe-
MeHu. CTIHCOK OCTYIHBIX 0a3 JaHHBIX CM. TIO cchUIKe: https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJAbTALIUH, TE-
KYILIEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOUYHBIX MECT He MeHee 22-24, 000pyAoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOHS, 00eCcIeunBaloIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JieiaM JTUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHUYECKOE H NPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGopaTtopust 6e30macHOCTH KH3HEACATENHHOCTH / KOMITbIOTEpHBIH Ki1acc

yueOHas ayuTOpHsl 7Sl IPOBEACHUSI 3aHATHI MPAKTUYECKOTO TUTIA, YdeOHast ayaAuTOpHs IS TIPO -
BEJCHUSI 3aHATUI J1a0OpaTOpPHOro TUMa, yueOHas ayAuTOpus Ui MPOBEACHUS 3aHATHH CEMHHAPCKOrO
TUTA, TIOMEIICHUEe JUIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX paboT), MOMELICHUE s
MIPOBEICHUS TPYNIOBBIX UM HHIWBUIYaJIbHBIX KOHCYIbTAIM, MOMEIICHHE IJIi MPOBEACHUS TEKYIIETro
KOHTPOJISL M IPOMEKYTOUHON aTTeCTallUH, IOMELICHHUE ISl CAMOCTOSTEILHON paboThl

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, 1. 40, 314 ayn.

Onwucanue uMeroierocs 000pyI0BaHuUs:

- Kommyratop 100 Base;

- Cron naGopaTopHbIi YIioBo# (2 miT.);

- Kpecno Original;

- Cucremusiit 610k Intel Pentium G2020 (17 mrT.);

- Monutop SAMSUNG 710V SSS (2 wt.);

- Monutop 17 LCD Samsung;

- Mounutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mrT.);

- Monutop 17 SAMSUNG 740N;

- Monutop 17 SAMSUNG (2 mT.);

- Monwurop 17 0.20 SAMSUNG 765DFX;

- [I9BM CPU INTEL PENTIUM4;

- Cxanep HP SCANIJET 3770;

- TeneBuzop mnasmennsiid 51 (129 cv);

- Komnsrotep Pentium Dual Core G850;

- Cton KoMIbIOTepHBIH (15 mIT.);

- [IpunTtep nazepueiii SAMSUNG 1020. A4;

- Jlocka MapkepHas;

- [I5BM PENTIUM4;

- [I9BM PENTIUM K6-266;

- Cren1 M”HPOPMALTUOHHBIN;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Adobe Acrobat Reader

— Apache OpenOffice 4

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Mathcad 13

— Microsoft Windows 7

— Microsoft Windows XP

— Opera

13.1.3. MaTepuaJibHO-TEXHHYECKOE M IPOrPaMMHoe odecreveHne J1JIs J1adopaTopHbIX padoT
JlaGopatopus Texnonoruu POC u 6€30macHOCTH JKU3HEACITSIIBHOCTH
yueOHasi ayMuTopus Ui IPOBEACHUS 3aHATHI 1aO0OpaTOpHOTO THUIIA
634050, Tomckast o6mactb, T. Tomck, JleanHa npocriekT, 1. 40, 419 ayn.
Onucanue UMeroIerocs 000py10BaHUs:

- APM umxenepa (2 mr.);

- APM unxeHepa - uccie1oBaTels;

- lludposoit myneTaMeTp MXD-4660A - (2 mT.);
- BonstmeTp B7-78;

- [I9BM nentuym CELERON 433 MMX;

- Jlocka MapKepHO-MeJIoBas;

- Oeimoynosutens QUICK 493A ESD (5 wT.);
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- U3meputens ceetoBoro notoka « TKA-KK1;

- Monuzarop Bo3myxa QUICK 440 (2 mT.);

- Ucrounnk nutanus Matrix MPS-3003 LK-3 (3 mrT.);
- Komnstrorep Intel Core;

- Komnsrotep Intel Pentium;

- Kopnycnsrit mikad 4200x600x2100mm;

- l'onnogoromerp;

- Cnekrpodyopumerp CM2203;

- BertunsmonHas cuctema,

- MonTaxwusrii cron BEJIBAP C4-1400 (4 mit.);

- MonTaxusbii cron BEJIBAP C4-1800;

- Muxkpockon MBC-10;

- YcranoBka 11s aemonctpauuu cuisl Jlopenua U30065;
- lludposoit Mynstumerp APPA 103;

- Jlatp;

- Muxpometp (2 mrT.);

- MyneTuMeTp 1IMPPOBON;

- Paguatop MacisiHbIin 9 cexumii;

- U3mepurens E7 - 22 RLC;

- MonTaxuo-aemonTaxkHas crannus AMU 6800;

- Uctrounuk nutanus TDGC -2 - 2K 0-250 V - 8A (JIatp);
- Kabenbnas nponykuus HB-A150 BNC 1,5 m;

- [Ipu6op BNC - IC CoenuaurenbHbie Kabemw;

- U3mepurtens momHoctn GPM -8212RS;

- [Tpubop PTL-923;

- Ocmmnorpad LeCrou WA 222;

- Yacroromep GFC-8010H 1 I'n-120MI'u GW;

- UadpaxpacHsiii nuctanunoHHbIN TepMoMeTpUT30A;
- Jlatp - Tpancdopmatop TDGC2-3K;

- Ocmmmnorpad FLUKE-190-062;

- [TasinbHas cranuus (3 wr.);

- ludposoit mynstumetp FLUKE-18B FLK;

- Kommerotep Intel Core 15-6400 (3 mT.);

- M®YVY hp “’LaserJet ProV227sdnG3Q74A”;

- Cron naGopaTopHbIH;

- lludposoii kommiekc yueOHo-HaydHBIX Jabopatopuii ['TIO;
- Bupryansnas naboparopust ACK-4106 (2 mt.);

- Hudposas nepenactpauBaemasi yCTaHOBKa MUKPOCBAPKU
MIPOBOJIOYHBIX BBIBOJOB JJISI U3TOTOBIICHUSI MAKETHBIX
00pa310B OCHOBHBIX Y3JIOB CBETOAMOAHBIX JaMIl,

- Uctounuk - uamepurens Keithley 2410;

- Usmeputens émrxoctu S-line EM8601A+/CM8601 (3 mit.);
- Uctounuk nutanust HY3005D MAST (3 mt.);

- Mynstumerp DM3058E RIGOL;

- Ocmnorpag DS1052E RIGOL (2 mr.);

- Hactoromerp VC3165 Victor (3 mrT.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW MebOenu;

- PaGouee mecto npenogaBares.

[Iporpammuoe obecrieueHue:

— ANSYS AIM Pro Paid-Up

— Adobe Acrobat Reader

— Autodesk Product Design Suite Premium 2018

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
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Microsoft Windows XP
OpenOffice

— Resource Manager 2.5

— TracePro LC - Single User NODE License - Annual Maintenance and Support for NODE
License (Nothing to Ship)

— Kowmmnac - 3D V17

13.1.4. MaTrepuaJibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTONB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, r. Tomck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynua, 1. 74, 207 aya.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTeps! ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaioT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecnieueHre TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMHA C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBbSI U WHBAIUIAMHU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUsL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIE YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINJICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBBIC 3a1aHUA
1. Mogens 310?
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A. CymHoCTh, BOCIIPOU3BO/SIINAS SBICHIE, OOBEKT HIIM CBOMCTBO OOBEKTA PEATBHOTO MHPA.

b. SIBnenue, 0ObEKT WM CBOMCTBO OOBEKTA PEATbHOTO MHPA.

B. Monenb, B KoTOpO# cBefeHHs 00 00BEKTE MOJCIUPOBAHUS MPEACTABICHBI B BUIE MaTeMaTHye-
CKHMX CHMBOJIOB M BBIPAKECHUM.

I'. U3ydeHue CBOMCTB W/ WU TIOBEJCHHUS 00BEKTa MOICTMPOBAHMS, BHIITOTHEHHOE C MCTIOIB30BAHU -
€M €ro MOJEJIEN.

2. OOBEKT MOJETUPOBAHNUS?

A. SIBnenne, 0ObEKT WM CBOMCTBO OOBEKTA PEATbHOTO MHPA.

b. CymHocTh, BOCTIpOU3BOISIIIAS SIBICHUE, OOBEKT WM CBOMCTBO 00BEKTA peaTbHOTO MUPA.

B. Mognenb, B KOTOpo# cBefieHHsI 00 00BbeKTe MOACTUPOBAHUS MIPEICTABICHBI B BHJIE MaTeMaTuyie-
CKHMX CHMBOJIOB M BBIPAQXKEHUH.

I'. I3yuenue cBOWCTB W/WJIM MOBEACHUS 00bEKTa MOJICIIUPOBAHMUS, BHIIOJTHEHHOE C UCIIOIb30BAHHU -
€M €ro MOJIEJIEN.

3. Marematnueckas MOIen?

A. Monenb, B KOTOpO# cBelleHHsI 00 00BEKTe MOJICIUPOBAHUS TPEICTABICHBI B BUJE MaTeMaTHue-
CKHMX CHMBOJIOB M BBIPAKECHUH.

b. Monens, B KOTOpO#i cBefieHUs1 00 00BEKTE MOACTMPOBAHUS MPEACTABICHBI B BUE COBOKYITHO-
CTH DJIEMEHTOB JAHHBIX U OTHOLIEHUN MEXIy HUMH.

B. KomnbrorepHas MoJienib, B KOTOPOH 0OBEKTOM MOJICIUPOBAHUS SBISCTCS U3AeTue(us).

I'. MopaenupoBaHue, BBIITOJIHEHHOE C UCIOJIb30BAaHUEM KOMITBIOTEPHON MOJEIH U3IETHUS.

4. UndopmanmoHHast MOAETH?

A. Monenb, B KOTOpO# cBefieHHsI 00 00beKTe MOJICIMPOBAHMSI IIPEICTABICHBI B BUE COBOKYITHO-
CTH BJIEMEHTOB JJAHHBIX U OTHOLIEHUN MEXIy HUMH.

b. Mopenb, B KoTOpoii cBefieHUsI 00 00beKTe MOIETHPOBAHUS IPEACTABICHBI B BUJIE MaTeMaTHuyie-
CKHMX CHMBOJIOB M BBIPAXKEHUH.

B. Mogenb, BBINTOTHEHHAs! B KOMITBIOTEPHOW (BBIYUCIUTEIIBHON) Cpeie U MPEACTABIISIONIAs CO00M
COBOKYITHOCTb JJAHHBIX M MPOTPAMMHOTO KO/Ia, HEOOXOAMMOTO JIJIsl pabOTHI C JAHHBIMHU.

I'. MopenupoBaHue, BBIITOJIHEHHOE C UCIOJIB30BAaHUEM KOMITBIOTEPHON MOJEIH U3IETHUs.

5. KommbrorepHast Mojienb (3JIEKTPOHHASI MOJIEHb)?

A. Mopnenb, BBITIOJIHEHHAs] B KOMITBIOTEPHOH (BBIYHCIUTEILHOM) Cpeie U MPEeCTaBIAIomast co00i
COBOKYITHOCTb JJAHHBIX M MPOTPAMMHOTO KO/Ia, HEOOXOAMMOTO JIJIsl pa0OThI C JAHHBIMHU.

b. Mopenb, B KoTOpo#i cBefieHUsI 00 00beKTe MOIEIHPOBAHUS IPEICTABICHBI B BUJIE MaTeMaTHuyie-
CKHMX CHMBOJIOB M BBIPQXKEHUH.

B. Mopnenb, B KoTOpo#i cBeieHus: 00 00beKTe MOAECTUPOBAHUS MPEACTABICHBI B BII€ COBOKYITHO-
CTH DJIEMEHTOB JJAHHBIX U OTHOLIEHUN MEXIY HUMH.

I'. MoaenupoBaHue, BBIITOJIHEHHOE C UCIOJIB30BAaHUEM KOMITBIOTEPHOM MOJEIH U3IETHUS.

6. ITo kakuM npu3HaKaM KIacCU(PUIUPYIOT KOMIBIOTEPHYIO MOJEIH?

A. Tlo ucciaenyemomy acneKkTy MOAETUPOBaHUS (MCCIIETyEMbIM CBOMCTBaM 00BEKTa MOJIEIUPOBA-
HUS); UCTIOJIB3yEMOMY CIIOCO0Y OMUCaHUs 00bEKTa MOJICTTHPOBAHHSL.

b. Ilo pyHKIIMOHANBEHBIM TIPU3HAKAM, ACTIEKTOM MOJICIMPOBAHUS B KOTOPBIX SIBJISETCS BBIJICTICHHE
U onucanue QyHKIMA U3JIENUS, UX CTPYKTYPhI U B3aMOCBSI3H.

B. Ilo CcTpyKTypHBIM, acnEKTOM MOJEIHMPOBAHUS B KOTOPBIX SBISIOTCS CTPYKTYpPbl H3AEIIHS
(HampuMep, KOHCTPYKTOpPCKasi, TEXHOJIOTHUYECKas, IKCIUTyaTallMOHHAsI AJIEKTPOHHAsI CTPYKTypa W3JEIHs
o 'OCT 2.053, noructuueckas ctpykrypa uzaenus mo OCT P 53392).

I. [To pu3MKO-MEXaHUUIECKUM, ACTIEKTOM MOJCIHUPOBAHUS B KOTOPBIX SIBISIOTCS (PH3UKO-MEXaHU-
YeCKHE CBOWMCTBA W3NS M B3aUMOJICUCTBHUE U3/ICIUs C BHEIIHEH cpelol (cTaThka, KWHEMaTuKa, JUHa -
MHKa TBEPJIOTO TeJa, THIPO- ¥ ra30IMHAMUKA, 1e(opMaIliu, TeTIIONPOBOAHOCTE U JIp.).

7. Marematnyeckue MOJENTU B 3aBHCHMOCTH OT METOJa HaXOXKICHHs pelieHus (ompenesieHus
BH/JIa 3aBUCUMOCTH OJIHUX MapaMeTPOB MOJIETHU OT APYrUX) MOAPa3AEIIsIOT:

A. AHalmMTHYECKHE, YUCIICHHBIC, MMUTAIIMOHHEIE.

b. ®opmainbHbIe, OnKcaTeNIbHBIE.

B. ®yHK1MOHaNbHBIE, CTPYKTYPHBIE, T€OMETPUUECKUE, PU3NKO-MEXaHUYeCKUe, (PU3UKO-XUMUIe-
CKHE.

I'. ®yHKIIMOHANBHBIE, IMUTALIMOHHBIE, TEXHUYECKO-DKOHOMUYECKHE.
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8. o uccienyeMoMy aciekTy MOAECIUPOBAHUS KOMIIBIOTEPHBIE MOACIIN U3/IETUS TTOIPa3CIISIIOT:

A. OyHKIMOHANBHbBIE, CTPYKTYPHbIE, FTeOMETpUUYeCcKHe, (PU3NKO-MEXaHnUeCKHe, (GU3NKO-XUMUYe-
CKHE, TEXHUYECKO-D2KOHOMUYECKHUE, POLIECCHBIE.

b. AHanuTHYeCKue, YNCIECHHbIE, IMUTAI[UOHHBIE.

B. Cratuka, kuHeMaTHKa, TUHAMHKA TBEPAOTO Tela, THAPO- U Ta30JMHAMHUKA, AeQOopMaIiu, TeI -
JIOTIPOBOAHOCT.

I'. ®opmanbHble, OnUcCaTEIbHbIE.

9. UndopmarimoHHbie MOAETN TTOAPA3ICIISIIOT:

A. ®opManbHbIe, ONUCATEIbHBIE.

b. ®yHKMoOHaIbHBIE, CTPYKTYpPHBIE, TeOMETpUUEcKHe, (PU3NKO-MeXaHn4YeCcKue, HU3NKO-XuMuye-
CKHE, TEXHUYECKO-DKOHOMUYECKHUE, IPOLIECCHBIE.

B. Ananmutndeckue, 4uCICHHBIC, UMUTAIIMOHHEIC.

I. CraTuka, KHHEMaTHKa, THHAMUKA TBEPJOTO Tella, TUAPO- U ra3oJuHaMuKa, nedopMaluu, Ter-
JIOTIPOBOAHOCT.

10. Llenp npoBeaeHNs KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS?

A. IlonmyueHus: TaHHBIX, HEOOXOAUMBIX ISl IPUHATHS PELICHUN B Ipoleccax pa3paboTKH, MPOeK-
TUPOBAHUS, MPOU3BOJICTBA, COMPOBOXKICHUS IKCIUTyaTallkd M IPYrUX 3ajad B XOJE >KU3HEHHOTO IUKIIA
U3

b. UccnenoBanue acrekta MOACIUPOBAHUS (MCCIIEAYEMbIM CBOMCTBAM OOBEKTa MOJICIIUPOBAHMSA).

B. HccnenoBanue ucnoab3yeMoro crnocoda onucanusi 00beKTa MOJEIMPOBAHUS.

I'. UccnenoBanre (yHKIHOHAIBHBIX, CTPYKTYPHBIX, T€OMETPHUECKHX, (PU3MKO-MEXaHUYECKUX,
(U3UKO-XUMUYECKUX, TEXHUYECKO-OKOHOMUYECKUX, MPOLIECCHBIX CBOMCTB.

11. Kakue HampaBJeHUs: IPOSKTUPOBAHUS peaIn30BaHbl B IporpaMMHOM obecrieueHnu Dialux?

A. Pacuer 3manust (CTpOEHUS) ETUKOM; PacueT OTACILHOTO MTOMEIICHHS 3/IaHus (CTPOSHUS); pac-
4eT B3aUMOJCHCTBHS HAPYKHOU YU BHYTPEHHEN CUCTEM OCBEILECHMS; pacdeT JOPOKHOIO OCBELICHUE; pac-
YeT THEBHOTO CBETA, B TOM UHCJIE C yYETOM CUCTEM YIPaBICHUS THEBHBIM CBETOM.

b. Pacnipenenenue cBera B cucTeMax OCBELIEHUS U BU3yaJU3alliy; MOITIONIEHUE CBETOBOTO MOTO-
Ka Ha YpOBHE KOMIIOHEHTOB M CHCTEM; pacIipelle]ieHHe CHIIbI CBeTa; onThueckas 3(p(eKTUBHOCTH, sp-
KOCTb M CUsIHUE; (POTOpEaTMCTUUHBINA PeHACPUHT; (IIyopecleHTHBIE P PEKTHI TIOMUHO(DOPOB.

B. CnoxxHoe TBepAOTEIbHOE MOJACIUPOBAHHUE C TMOJHOW ONTHUYECKOHM TOYHOCTHIO; COBPEMEHHAs
CKOPOCTh TPACCHPOBKH JIy4el C MOJHBIM MOJIB30BATEILCKUM KOHTPOJIEM TOYHOCTH M TpebOBaHUH K pa3-
PEIICHUIO; CO3/IaliTe UCTOYHUK CBETA M3 JIFOOOM reOMETPUUYECKON MOJIENH, JIJIi HEOTpaHUICHHOW THOKO-
CTH I CO3JaHHUS HACTPAUBAEMBIX HCTOYHUKOB; IIMPOKHE OMOIMOTEKHM HCTOYHHKOB W MAaTEpUAJIOB,
BKJTFOYast cBetonuoabl u u3mepennst BSDF; Hanexnas momaep:kka oOMeHa JTaHHBIMU JIJI1 MEXaHUYECKUX
nanubix CAIIP; unTepaktuBHas quHamudeckas cBsizb ¢ SOLIDWORKS; MHOeCTBEHHOE NOTpYyXEHUE
JUTISL MOJICJIMPOBAHUS BHEIPEHHOIO JIIOMUHO(OpaA B MHKAICYIUPOBAHHBIA CBETOAMOJI; ONTHMHU3UPYEMbIE
obonouku it co3nanusi 3(PpPEKTUBHBIX CBETOAMOMHBIX COCTUHUTENEH, COMHEYHBIX KOHIICHTPATOPOB U
JIPYTUX CIIOKHBIX ONITUYECKUX MOBEPXHOCTEH; MOIb30BATENbCKUE MATEPHUAIIBI ISl MOJICTHPOBAHUS ONIbIX
CBETOJMOJIOB Ha OCHOBE JIOMUHO(DOPa; TEKCTYpHI - 2D, 3D u mons30BaTeNbCKue — ¢ THOKOCTBIO IS U3-
MeHeHUs! (popMBbI, pa3Mepa U PacCTOSIHHUSI MEXAY SJIEMEHTaMU TEKCTYphl; BHIYHMCICHHE MHAEKCAa LBETO-
nepenaun (CRI) Ha mro0oM mpuemHEKe, 0OMEH TaHHBIMU C JPYTHMM MPOTPaAMMHBIM OOECTICUCHHEM st
MIPOEKTUPOBaHM ocBereHus yepe3 dopmarel nanubix [ES u LDT; TpaccupoBka nydeit Point-and-shoot
JUIsI MTHOBEHHOM 00paTHOM CBSI3U 110 CBETY BaIlIer0 YCTPOICTBA BO BpeMsl IPOCKTHBIX UTEPALIHA.

I'. Mogenn nedataeix miat PCB, Bkatodast MHorocnoitaeie MPCB; KOMIIOHEHTEI aKTHBHOTO H ITac-
CHUBHOIO OXJaXJI€HUs (BEHTWISATOPHI, paIUaTOPhl); aKTUBHBIE TETUIOBBIACISIONINE KOMIOHEHTHI (MUKPO-
CXEMBI CTaHJApTHBIX Pa3MEPOB, KOHJIEHCATOPbI, CBETOANO/IbI, TPAH3UCTOPBHI).

12. Kakue HanpaBieHHs MPOSKTUPOBAHUS PEaTM30BaHbl B IporpaMMHOM oOecrieyenun TracePro?

A. Pacripenienienrie cBeta B cUCTEMaxX OCBELIEHUS W BU3YyalIH3al[lH; MOMIOIIEHHE CBETOBOTO MOTO-
Ka Ha YpOBHE KOMIIOHCHTOB M CHUCTEM; pacCIpelle]iCeHHe CWJIBI CBeTa; onThdeckas 3(h(EeKTUBHOCTD, sp-
KOCTh ¥ CUsTHUE; (DOTOpEaTuCTUIHBIN peHAepHHT; (GiryopeciieHTHbIE 3P PEKTHI IIOMUHOPOPOB.

b. Pacuer 31anus (CTpoeHUs1) LIETMKOM; PacdeT OTACIIbHOTO MOMEIEHHUs 3aHus (CTPOSHUs); pac-
YeT B3aUMOJICHCTBUS HApYKHOM U BHYTPEHHEN CHCTEM OCBEIICHHUS; paciyeT JOPOKHOTO OCBELICHHE; pac-
YeT IHEBHOTO CBETA, B TOM YHCJIE C YUETOM CHCTEM YIIPABJICHUS JTHEBHBIM CBETOM.

B. CnoxxHoe TBepAOTEIbHOE MOJACIUPOBAHKUE C TMOJHOW ONTHYECKOHM TOYHOCTHIO; COBPEMEHHAs
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CKOPOCTh TPACCHPOBKH JIy4el C MOJHBIM MOJIB30BATEILCKUM KOHTPOJIEM TOYHOCTH M TpebOBaHUU K pa3-
PEIICHUIO; CO3/IaliTe UCTOYHUK CBETA M3 JIIOOOM reOMETPUUYECKON MOJIENH, JIJIi HEOTpaHUICHHOW THOKO-
CTH I CO3JaHHUS HACTPAUBAEMBIX HCTOYHUKOB; IIMPOKHE OMOIMOTEKHM HCTOYHHKOB W MaTEpUAJIOB,
BKJTFOYast cBetoauoabl u u3mepennst BSDF; Hanexnas nmomaep:kka oOMeHa JTaHHBIMU JIJIT MEXaHUYECKUX
nanubix CAIIP; unTepaktuBHas quHamudeckas cBsizb ¢ SOLIDWORKS; MHOeCTBEHHOE NOTpYXEHUE
JUTISL MOJICJIMPOBAHUS BHEIPEHHOIO JIIOMUHO(OpaA B MHKANCYIUPOBAHHBIA CBETOAMOJI; ONTHMHU3UPYEMbIE
obonouku it co3nanusi 3(PpPEKTUBHBIX CBETOAMOMHBIX COCTUHUTENEH, COHEYHBIX KOHIICHTPATOPOB U
JIPYTUX CIIOKHBIX ONITUYECKUX MOBEPXHOCTEH; MOIb30BATENbCKUE MATEPHUAIIBI ISl MOJICTTHUPOBAHUS OeNIbIX
CBETOJMOJIOB Ha OCHOBE JIOMUHO(DOPa; TEKCTYpHI - 2D, 3D u mons30BaTeNbCcKue — ¢ THOKOCTBIO IS U3-
MeHeHUs] (pOopMBbI, pa3Mepa U PacCTOSIHHUSI MEXIY SJI€MEHTaMU TEeKCTYphl; BHIYHMCICHHE MHAEKCAa LBETO-
nepenaun (CRI) Ha mro0oM mpuemHEKe, 0OMEH TaHHBIMU C IPYTMM MPOTPAMMHBIM OOECTICUCHHEM st
MIPOCKTUPOBaHMs ocBereHus yepe3 dopmarel nanubix [ES u LDT; TpaccupoBka nydeit Point-and-shoot
JUIsI MTHOBEHHOM 00paTHOM CBSI3U 110 CBETY BaIlIer0 YCTPOICTBA BO BpeMsl IPOCKTHBIX UTEPALIHA.

I'. Mogenn nedataeix miat PCB, Bkatodast MHorocnoitaeie MPCB; KOMITOHEHTEI aKTHBHOTO H I1ac-
CHUBHOIO OXJaXJI€HUs (BEHTWISATOPHI, paIUaTOPhl); aKTUBHBIE TETUIOBBIACISIONINE KOMIOHEHTHI (MUKPO-
CXEMBbI CTaHJApTHBIX pa3MePOB, KOHJIEHCATOPbI, CBETOANO/IbI, TPAH3UCTOPBHI).

13. Kakue HampaBieHUs TNPOCKTUPOBAHHS pEAJM30BaHbl B IPOTPAMMHOM OOECIIE€YCHUH
LightTools?

A. CroxxHoe TBEpAOTEIbHOE MOJECIMPOBAHUE C TMOJIHOM ONTHUYECKOW TOYHOCTHIO; COBPEMEHHAs
CKOpPOCTh TPACCUPOBKH JIy4el C MOJIHBIM MOJb30BaTEILCKUM KOHTPOJIEM TOYHOCTU M TpebOBaHUM K pa3-
PELICHHIO; CO3/1aliTeé NCTOYHUK CBETa U3 JII000M reOMEeTpUUYECKON MOJIENH, JUIsl HEOTPaHUYEHHON THOKO-
CTH JJI CO3JaHMS HACTPAUBAEMbBIX HCTOYHHKOB; HIMPOKHE OHOIMOTEKHM HCTOYHMKOB W MaTepUasoB,
BKIItOYasi cBeToauo bl 1 n3MepeHust BSDF; HanexHast monaepkka oOMeHa JaAHHBIMU TSI MEXaHUIECKUX
nanHbix CAIIP; unTepaktnBHas nquHamudeckas cBsizb ¢ SOLIDWORKS; MHOXECTBEHHOE MOTrpyKEHHUE
JUTSE MOJICIIUPOBAHUS BHEIPEHHOTO JTIOMUHO(OpaA B MHKANCYIUPOBAHHBIA CBETOAMOJ; ONTHMU3UPYEMbIC
o0osiouku Juist co3naHusi 3(PpPEeKTUBHBIX CBETOAMOIHBIX COCTUHUTENEH, COMHEYHBIX KOHIIEHTPATOPOB U
JIPYTUX CIIOKHBIX ONITUYECKUX MTOBEPXHOCTEH; MOTh30BATEIHCKUE MATEPHUAIIBI JISI MOICTHPOBAHUS OSIBIX
CBETOIMO/IOB Ha OCHOBE JIOMUHO(DOPA; TeKCTYphl - 2D, 3D u monp30BaTeIbcKue — ¢ THOKOCTHIO JJIS W3-
MeHeHUs (POpMBI, pa3Mepa M PaCcCTOSHHS MEXKIY SJIEMEHTaMU TEKCTYphI; BEIYHCICHUE WHACKCA I[BETO-
nepemaun (CRI) Ha mr060M mpueMHUKE; OOMEH MaHHBIMHU C JPYTUM MPOrPaMMHBIM OOECIICUYeHUEM st
NPOEKTHPOBaHUs ocBelieHus yepe3 ¢opmatsl nanHbix IES u LDT; tpaccupoBka mydeit Point-and-shoot
JIISI MTHOBEHHOW OOpaTHOM CBSI3M IO CBETY BAIIETO YCTPOMCTBA BO BpEeMsI MPOEKTHBIX UTEPAITU.

b. Pacnipenenenue cBera B cucTeMax OCBEIICHUS M BU3YyaJU3allMK; MOTJIOMEHNE CBETOBOTO MOTO-
Ka Ha YpOBHE KOMIIOHEHTOB M CHUCTEM; pacIipelie]ieHHe CHIIbI CBeTa; onThueckas 3(p(eKTUBHOCTH, sp-
KOCTb U CUsIHUE; (DOTOpEaTMCTUUHBINA PeHICPUHT; (IIyopeceHTHbIE 3P PEKTHI TIOMUHO(DOPOB.

B. Pacder 3qanus (CTpOCHHS) IIEITMKOM; PACUYeT OTACIBHOTO MOMEIICHUS 3/1aHusl (CTPOCHHUS ); pac-
4eT B3aUMOJCHCTBHS HAPYKHOU YU BHYTPEHHEN CUCTEM OCBEILECHMS; pacdeT JOPOKHOIO OCBELICHUE; pac-
YeT JHEBHOT'O CBETA, B TOM YHCJIE C YYETOM CUCTEM YIIPABIECHUS JHEBHBIM CBETOM.

I'. Monenu neuatusix miat PCB, Bkimrouas muorocnoinsie MPCB; KOMIOHEHTBI aKTHBHOTO U ITac-
CUBHOTO OXJaKICHUS (BEHTWISATOPHI, paAHaTOphl); aKTUBHBIE TEIUIOBBLACISIONINE KOMIOHEHTHI (MUKPO-
CXEMbI CTAaHJAPTHBIX pa3MEePOB, KOHIEHCATOPbI, CBETOINOIbI, TPAH3UCTOPHI).

14. Kakue HampaBieHHUs] MPOSKTUPOBAHUS PEIM30BaHbI B IporpaMMHOM obecrieuennn Autodesk
CFD?

A. Monemn nedataeix miuat PCB, Bxmiouas muorocionsle MPCB; KOMIIOHEHTE aKTHBHOIO U
MACCUBHOTO OXJIAXACHUS (BEHTHISITOPBI, PaAHaTOpPhl); aKTUBHBIEC TEIUIOBBIJEISAIONIME KOMIIOHEHTHI (MU-
KpPOCXEMbI CTaHJAPTHBIX pa3MepOB, KOHJECHCATOPbI, CBETOIUO/IbI, TPAH3UCTOPHI).

b. Cnoxunoe TBepAOTENbHOE MOJCIMPOBAHUE C TMOJTHOW ONTUYECKOM TOYHOCTHIO; COBPEMEHHAs
CKOPOCTh TPACCUPOBKH JIy4el C MOJIHBIM IMOJb30BaTEILCKUM KOHTPOJIEM TOYHOCTU M TpebOBaHUM K pa3-
PELICHHIO; CO3/1aliTe NCTOYHUK CBETa U3 JII000M reOMEeTPUUYECKON MOJENH, JUIsl HEOTPaHUYEHHON THOKO-
CTH JJI CO3JaHMS HACTPAUBAEMbIX HCTOYHHKOB; HIMPOKHE OHOIMOTEKHM HCTOYHMKOB W MaTepUasoB,
BKIItOYasi cBeToauo bl 1 u3MepeHust BSDF; HanexHast monaepka oOMEeHa JaHHBIMU TSI MEXaHUIECKUX
nanHbix CAIIP; unTepaktnBHas nquHamudeckas cBsizb ¢ SOLIDWORKS; MHOXECTBEHHOE TOTpyKEHHUE
JUTSE MOJICIIUPOBAHUS BHEIPEHHOTO JTIOMUHO(OpA B MHKANCYIUPOBAHHBIA CBETOAMOJ; ONTHMU3UPYEMbIC
o0osouku Juist co3naHusi 3(PPEeKTUBHBIX CBETOAMOIHBIX COCTUHUTENEH, COMHEYHBIX KOHIIEHTPATOPOB U
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JIPYTUX CIIOKHBIX ONITUYECKUX MTOBEPXHOCTEH; MOTh30BATEIHCKUE MATEPHUAITBI JISI MOJICTTHPOBAHUS OCITBIX
CBETOIMO/IOB Ha OCHOBE JIOMUHO(DOPA; TeKCTYphI - 2D, 3D u monp30BaTeIbcKue — ¢ THOKOCTHIO JJIS W3-
MeHeHUs (pOpMBI, pa3Mepa M PacCTOSHHS MEXKIY SJIEMEHTaMU TEKCTYphI; BHIYHCICHUE WHACKCA I[BETO-
nepemaun (CRI) Ha mr000M mpueMHUKE; OOMEH MaHHBIMHU C JAPYTUM MPOrPaMMHBIM OOECIICUYeHUEM ISt
NPOEKTHPOBaHUs ocBelieHus yepe3 ¢opmatsl nanHbix IES u LDT; tpaccupoBka mydeit Point-and-shoot
JIUIsI MTHOBEHHOM OOpaTHOM CBSI3M IO CBETY BAIIIETO YCTPOMCTBA BO BpeMsI MPOEKTHBIX UTEPAITU.

B. Pacnipenenenue cBera B CUCTEMAaxX OCBEILICHHS M BU3yaJIW3alluu; MOTJIOIIEHHE CBETOBOTO MOTO-
Ka Ha YpOBHE KOMIIOHEHTOB M CHUCTEM; pacIipelie]ieHHe CHIIbI CBeTa; onThueckas 3(p(eKTUBHOCTH, sp-
KOCTb M CUsIHUE; (POTOpEaTMCTUUHBINA PeHICPUHT; (IIyopecleHTHbIE 3P PEKTHI TIOMUHO(DOPOB.

I'. BeruucnurensHas THAPOAMHAMUKA; MEXaHHUKA 1e(OpMUPYEMOTo TBEPAOTO Tela; NIeKTpOMarHe-
TH3M; TETJIOBOM aHaIN3; MHOTOAUCIMILUIMHAPHBIN aHaIN3.

15. Kakue HanpaBieHUs MPOSKTUPOBAHUS PeaIM30BaHbI B MporpaMMHOM obecrieueHun ANSY S?

A. BeruncnutenbHas THAPOIUHAMUKA; MEXaHUKA Ne(OPMUPYEMOTO TBEPAOTO Tela; AJIEKTPOMAr-
HETHU3M; TeIJIOBOW aHAJIN3; MHOTOAUCHUIUITMHAPHBINA aHAIH3.

b. Mogenu neuarnsix miat PCB, Bkirogas Mmaorocinoiasie MPCB; KOMIIOHEHTEI aKTUBHOIO H T1aC-
CUBHOTO OXJaKICHUS (BEHTWISATOPHI, paAHaTOphl); aKTUBHBIE TEIUIOBBLACISIONINE KOMIOHEHTHI (MUKPO-
CXEMBbI CTAaHJAPTHBIX pa3MEPOB, KOHIEHCATOPbI, CBETOINO b, TPAH3UCTOPHI).

B. CnoxxHoe TBepAOTEIbHOE MOJACIUPOBAHME C IMOJHOW ONTHUYECKOHM TOYHOCTHIO; COBPEMEHHAs
CKOPOCTh TPACCHPOBKH JIy4el C MOJHBIM MOJIB30BATEILCKUM KOHTPOJIEM TOYHOCTH M TpebOBaHUH K pa3-
PEIICHUIO; CO3/IaliTe UCTOYHUK CBETA M3 JIFOOOM reOMETPUUYECKON MOJIENH, JIJIi HEOTpaHUICHHOW THOKO-
CTH I CO3JaHHUS HACTPAUBAEMBIX HCTOYHUKOB; MIMPOKHE OMOIMOTEKHM HCTOYHHKOB W MaTepUAJIOB,
BKJIFOYast cBetoauoabl u u3mepennst BSDF; Hanexnas momaep:kka oOMeHa JTaHHBIMU JIJIT MEXaHUYECKUX
nanubix CAIIP; untepaktuBHas quHamudeckas cBsizb ¢ SOLIDWORKS; MHOeCTBEHHOE NOTpYyXEHUE
JUISL MOJICJIUPOBAHUS BHEIPEHHOIO JIOMUHO(OpaA B MHKAICYIUPOBAHHBIA CBETOAMOJI; ONTHMHU3UPYEMbIE
obonouku it co3nanusi 3(PpPEKTUBHBIX CBETOAMOMHBIX COCTUHUTENEH, COHEYHBIX KOHIICHTPATOPOB U
JIPYTUX CIIOKHBIX ONITUYECKUX MOBEPXHOCTEH; MOIb30BATENbCKUE MATEPHUAIIBI ISl MOJICTHPOBAHUS ONIbIX
CBETOJMOJIOB Ha OCHOBE JIOMUHO(DOPa; TEKCTYpHI - 2D, 3D u mons30BaTeNbCKue — ¢ THOKOCTBIO IS U3-
MeHeHUs] (pOopMbI, pa3Mepa U PacCTOSIHHUSI MEXKAY SJIEMEHTaMU TEeKCTYphl; BHIYMCICHHE MHAEKCAa LBETO-
nepenaun (CRI) Ha mro0oM mpuemHEKe, 0OMEH TaHHBIMU C JPYTMM MPOTPaAMMHBIM OOECTICUCHUEM st
MIPOEKTUPOBaHM ocBereHus yepe3 dopmarel nanubix [ES u LDT; TpaccupoBka nydeit Point-and-shoot
JUIsI MTHOBEHHOM 00paTHOM CBSI3U 110 CBETY BaIlIer0 YCTPOICTBA BO BpeMs IPOCKTHBIX UTEPALIHA.

I'. Pacnipenienienue cBeTa B CCTEMax OCBEILEHHUS U BU3yaJIU3alliy; MOTJIONIEHUE CBETOBOIO MOTOKA
Ha ypPOBHE KOMITOHCHTOB U CUCTEM; PACIIPE/ICIICHHE CHIIBI CBETA; ONTHYEeCKas 3P(HEKTUBHOCTD, IPKOCTh U
cusiHHE; POTOPEATTMCTUYHBIN PEHIEPUHT; QuryopeciieHTHbIE 3P (HEKThl TIOMUHOGOPOB.

16. 310 mporpaMMHOe oOecTiedeHre MpeJHa3HaYeHO JUIsl IPOSKTUPOBAHUs, pacueTa U BU3yaln3a-
1y ocBenleHus. [IpuHuun paboTsl MporpaMmbl MOCTPOEH MO 0OBbEKTHO-OPUEHTUPOBAHHOM TEXHOJIOTHH,
uzesl KOTOPOH 3aKJIF0UaeTCsl B OPraHU3aIMK CPE/Ibl, TIe OCHOBHBIM DJIEMEHTOM SIBIIIeTCS 00beKT. OOBeK-
ThI 00pa3yIOT cO00M HepapXUUECKYIO CTPYKTYPY, CPABHUMYIO C T€HEAJIOTHY€CKUM JI€PEBOM, OCHOBAHHYIO
Ha B3aUMHBIX CBSI3X U MOJYMHEHUH.

A. Dialux.

b. TracePro.

B. LightTools.

I'. SolidWorks.

17. Dto mporpaMMHOe ObOecTieueHne BCEOOBEMITIONINKM YHUBEPCATBHBIN MPOrPaMMHBIA WHCTPY-
MEHT JIJIs MOJIETTUPOBAHMS paclpocTpaHeHus: cBeta. Mojenu co3natorcst nmyrem umnopra u3z CAD-npo-
rpaMMbl WK IyTEM HEMOCPEICTBEHHOTO CO3aHUs CIUIONIHON reoMeTpuu. Jlydu pacnpocTpaHsioTcs 1o
MOJIENIU C YaCTHUIIaMU MTOTOKA KaXKJI0TO JIy4a, BbIIEICHHBIMU AJIs MOTJIOIIEHHUS, 3€PKATIbHOTO OTPAXKEHUSI U
npornyckanus, (payopecueHuy U paccesiHusl.

A. TracePro.

b. Dialux.

B. LightTools.

I". SolidWorks.

18. D10 mporpaMMHOe oOecrieueHue OO0ECIeUnBaeT MCTHHHBIE BO3MOXKHOCTH JH3aifHa, TOYHBIN
aHaJIM3 U MOIIHbIE QYHKIMH BU3yaJU3alllu MPOAYKTa, KOTOPbIe IOMOTYT OBICTpEE MOIYYUTh MOAEIH CH -
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cTembl ocBerieHus. [[pouHble KOHCTPYKTUBHBIE JIEMEHTHI TOMOTAIOT OBICTPO 1 3P PEKTHBHO cO3AaBATh U
M3MEHSATH JIM3aifH Balllel CHCTEMbI OCBEIICHMS, HAUlHasl C MIEPBOHAYANBHBIX (a3 KOHIEMIIMH U 3aKaH4H -
Bas MOCIEAYIOIUMHI HHXEHEPHBIMU UTEPALMSIMU U YCOBEPIIICHCTBOBAHUSIMU.

A. LightTools.

b. TracePro.

B. Dialux.

I'. SolidWorks.

19. D10 mporpamMMHOe oOecriedyeHrue 00JagacT CreUaTbHBIMU BO3MOXKHOCTSIMH, MPEAHA3HAYCH -
HBIMH JIJISl YIIPOIIEHUSI MOJICTTHPOBAHUS TETNIOBOTO PEXUMA padOThI JIEKTPOHHBIX YCTPOUCTB. [ 3TOTO
B IIPOTpaMMe COZAEPIKATCS CIEUATIbHbIE MOJEIN MaTEPUAJIOB JIJII BCECTOPOHHETO aHAIN3a TEIJIOBOTO pe-
KHUMa pabOThl MPUOOPOB U FIEKTPOHHBIX CUCTEM.

A. Autodesk CFD.

b. ANSYS.

B. SolidWorks.

I'. LightTools.

20. B »10 mporpaMMHoOe obecrieyeHre BXOAAT ClIeluaTIn3upOBaHHbIe MPUIOKEHUS AJIsl TIOATOTOB-
KW pacyeTHhIX Mojelel, paboTsl ¢ reomerpueii 1 KD-ceTkoit, MoAeTMpoOBaHUs HA CUCTEMHOM YPOBHE,
ONTUMU3ALMY U YIIPABICHUS UHKEHEPHBIMU JaHHBIMU. VIMeeTcs BbICOKAsl CTENEHb MHTETPALlN OTIEIb-
HBIX MPWIOKEHUH, MHTYUTUBHO TOHITHBINA UHTEP(EIC U MOAIepIKKA BBICOKOITPOU3BOJUTEIHHBIX BBHIYHC-
JICHUIA.

A. ANSYS.

b. Autodesk CFD.

B. SolidWorks.

I'. LightTools.

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1. Mogeins 3107

2. O0beKT MoJIeIUpOBaHUs?

3. MaremaTuueckas MOJENb?

4. UndopmanoHHast MOJCIb?

5. KommnbrorepHas Mozienb (37IEKTpOHHAs MOJIEIb)?

6. ITo kakuM npu3HaKaM KJ1acCu(PUUIUPYIOT KOMIBIOTEPHYIO MOJIENb?

7. MaremaTtudeckue MOJEIH B 3aBHCHUMOCTH OT METO/A HAXOXIEHUsS pelleHHs (OompeaeiaeHus
BU/Ia 3aBUCUMOCTH OJIHUX IapaMEeTPOB MOJENHU OT APYTUX) MOJPA3AEISAIOT?

8. Ilo uccnenyemomy aceKkTy MOJEINPOBAHUS KOMIIBIOTEPHBIE MOJENIN U3EINS OAPA3IEIISIOT?

9. UndopmarimonHsie MOACTN MOAPA3ICIISIOT?

10. Lenb npoBeeHUsI KOMITBIOTEPHOTO MOAEIHUPOBAHUS?

11. Kakue HampaBiieHUs! IPOEKTUPOBAHUS PEaIM30BaHbl B IpOorpaMMHOM obecriedyennu Dialux?

12. Kakue HanpaBieHHs IPOEKTUPOBAHUS PEaIM30BaHbl B IporpaMMHOM obecrieyenuu TracePro?

13. Kakue HampaBiieHUSI MPOEKTUPOBAHUS pEaIM30BaHbl B IPOrPaMMHOM OOECIEUYEeHUU
LightTools?

14. Kakue HanpaBieHUs! IPOSKTUPOBAHUS peain30BaHbl B IporpaMMHOM oOecnieueHuu Autodesk
CFD?

15. Kakue HanpaBieHHs IPOEKTUPOBAHMSI pEaIM30BaHbl B MporpaMMHoM obecnieueHuu ANSY S?

16. [Iporpammuoe obecnieuenue Dialux npeanaznaueHo?

17. IIporpammuoe obecrnieuenue TracePro npennaznaueno?

18. IIporpammuoe obecneuenue LightTools npeanaznaueno?

19. Ilporpammuoe obecrniedenne Autodesk CFD npeanaznaueHo?

20. IIporpammuoe obecnieuenue ANSY S npeaHazHaueHO?

14.1.3. Tembl 0IPOCOB HA 3aHATHAX
Knaccudukanus KOMObIOTEPHBIX MOJIENIEH MO0 UCCIENYEMOMY aCleKTy MOJICTTMPOBAHHUS.
Knaccudukanus MmareMaTHueCKUX MOJICIICH.
Knaccudukanus nHQOpMaLIMOHHBIX MOJEINEH.
[Tporpammuoe obecneuenue Dialux.
[Iporpammuoe obecnieuenue TracePro.
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[Tporpammuoe obecneuenue LightTools.
[Iporpammuoe obecnieuenne Autodesk CFD.
[Tporpammuoe obecnieuenre ANSYS.

14.1.4. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
Pa3paboTka TexHHueckoro 3afaHusi 1 0pOpMIIEHUE PE3YJIbTATOB MOJICIMPOBAHUS ONITUYECKUX Xa-
PaKTEpPUCTUK CBETOJUO/A UIIN CBETOTEXHUYECKOIO YCTPOHCTBA
Pa3paboTka TeXHHMYECKOro 3aJaHusi U OPOpPMIIEHHE PE3YJIbTATOB MOJAEIUPOBAHMS TEIUIOBBIX Xa-
PaKTEpUCTUK CBETOAUO/A UIIN CBETOTEXHUYECKOIO YCTPOMCTBA

14.1.5. Tembl 1a00paTOpHBIX padoT
MopenupoBaHue TEIIOBBIX XapaKTEPUCTUK CBETOANO/IA UM CBETOTEXHUUYECKOTO yCTPOHCTBA
MogenupoBaHue ONTUYECKUX XapaKTPUCTHK CBETOAMOA0B U CBETOTEXHUUECKUX YCTPOICTB

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHAaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbsI 1 HHBAJIMJIOB

Kareropun Bupl 1O0NOTHUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLuXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

C napymeHusMu
ciyxa

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceroBaHue 1o BoIpocam K 3aueTy, | lIpenmyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC 10 TEPMUHAM (MHIMBUYaJIbHO)
C napymeHusMu Pemenne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITENIbHBIE PaOOTHI, BOMPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe IMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
[IOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYaroLIerocst HA MOMEHT IPOBEPKU

14.3. MeToanueckue peKOMeH/IALMH 110 OLIeHOYHBIM MaTepuajaM AJs JUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbsl H HHBAJIH/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBS M MHBAJIUIOB HPEAYyCMAaTPUBACTCS J10-
cTynHas (opma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPEZCTB, @ IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUYEHHBIM IPUPTOM;

- B (hOpME ITEKTPOHHOTO JIOKYMEHTA;

— METOJIOM YTEHHsI aCCHCTEHTOM 3aJJaHusl BCIYX;

- Ipe0CTaBIEHUE 3aJaHUs C HCIIOIb30BaHUEM CYPIONIEPEBO/A.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBBSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TakuX 00y4alommxcst MpeayCcMaTpUBaeTCsl JOCTYII-
Hast popmMa mpeToCTaBICHHS OTBETOB HA 3a/IaHUs, @ IMEHHO:

— MHCBMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

- [IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUs PE3yIbTATOB OOYYEHHS JIMIl C OTPAaHUUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbsI M1 MHBAIHJIOB IO JUCIUIUIMHE TPEIyCMaTPUBACT MPEIoCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBBS M BOCIIPUATHS HH(POpMALIUU:
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JI1s1 M1 ¢ HApyIIeHUsIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpu HEOOXOAMMOCTH ISt JIUIL C OTPAHIMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbsI 1 HHBAIUIOB TIPOIIE -
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOJAUTHCS B HECKOIBKO ATAIOB.
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