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1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUIUINHBI SBISIETCSI IPUOOPETEHNE TEOPETHUECKUX 3HAaHUHN B
o01acT penieHusl MHKEHEPHBIX 3a7a4 U NPUOOPETEHHE YMEHUS U HABBIKOB pacyeTa
VMHKEHEPHBIX KOHCTPYKIIMM B TPOTPaMMHOM KoMIUIeKce Ansys . 3aaauu. 1. M3ydyenue
OCHOBHBIX MOJIOKEHUM METO/1a KOHEYHBIX 3JIEMEHTOB B Ansys. 2. M3yueHue
PAKTUYECKOTO MPUMEHEHHUS METO/1a KOHEYHBIX AJIEMEHTOB B IPOTPAMMHOM KOMILIEKCE
Ansys.

Kparkoe cogepkaHue TUCHMIIIMHBI

B kypce cTyneHThl MO3HAKOMSTCS ¢ TEOPETUYECKUMU OCHOBAMH METOJ1a KOHEYHBIX
AJIEMEHTOB, KOTOPBIH JIEKUT B OCHOBE PACcu€TOB MHKEHEPHBIX KOHCTpYKIui. Hayuarcs
MPOBOJIUTH PACYEThl KOHCOJIBHOMN OaKu, 0aJIOUYHBIX KOHCTPYKIIUH, (hepM U TPOBOJIUTH
pacyeT TemMIepaTypHbIX HaMpsHKEHUH C UCTIOJIb30BAHUEM ITPOTPAMMHOTO KOMILJIEKca
Ansys.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

3HAeT: OCHOBBI MATEMaTHIECKOTO MOJICITUPOBAHUS B
[TK-2 Cnocoben nemoHcTpupoBath 0azoBbie 3HaHUs |cpeae ANSYS Workbench, ocHoBHBIE THTIBI
MaTeMaTHYCCKUX U €CTECTBCHHBIX HAyK, OCHOB  [MHXKCHEPHBIX 3a]1a4
MIPOrPpaMMHUPOBAHUS U HHPOPMAITHOHHBIX MeeT npakTUYECKUiA OTIBIT: TPUMEHEHUS
TEXHOJIOTUI nporpammHoro komiiekca ANSY'S ist perieHus
WH)KCHEPHBIX 33134

3. Mecro nucuuninnbl B ctpykrype OII BO

[Tepeuens npenecTBYOMUX AUCIHUILINH, [Tepeuenp nocIeAyOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa BUJIOB paboT
OducHble MPUIOKEHUS U TEXHOJIOTHU He npexycMmorpensl

Tpe60BaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOINUX JUCHUIIINH:

Jucrumimna TpeGoBanus

3HAeT: OCHOBHbBIE METO/IbI HCIIOJIb30BAHUS
UH(QOPMAILIMOHHBIX TEXHOJOTHH YMeeT: paboTaTh ¢
OducHbIe MPUIOKEHUS H TEXHOJIOTHH COBPEMEHHBIMH HH()OPMALIMOHHBIMHU TEXHOJIOTHUSIMU
MeeT NpakTUYECKUN OMBIT: UCIIOIb30BAHUS
COBPEMEHHBIX HH()POPMAITHOHHBIX TEXHOJIOTHIA

4. O0béM 1 BUABI y4eOHOI1 padoThI

OO6mas TpyA0€eMKOCTh JUCHIUIUIMHBI COCTABISAET 4 3.¢., 144 4., 82,5 4. KOHTaKTHOM
paboThI



Pacnpenenenue o cemectpam
Bcero B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
8
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 72 72
Jlexuuu (JI) 24 24
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 24 24
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 24 24
Camocmosmenvuas paboma (CPC) 61,5 61,5
C IPUMEHEHUEM JMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOT Ui
ITogroroBka K JIEKITHSIM 58 58
[ToaroroBka Kk MPOMEXYyTOYHOU aTTECTAIIU 3,5 3.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTalus 10,5 10,5
Bu koHTpoOJIs (3a4eT, nud.3a4eT, SK3aMeH ) - JK3aMEH

5. Conep:xkan

He TUCHUIIINHBI

OObeM ayUTOPHBIX 3aHATHUI 110
pa;;(_;na HaumeHoBaHME pa3aesioB TUCIMILTHHBI BUAaM B Hacax
Bcero J. | 1I3 | JIP
1 |OcHOBHBIE MONOKEHUS METOJ]a KOHEUHBIX AJIIEMEHTOB B Ansys 16 8 8 0
) [IpakTHUecKoe NPUMEHEHUE METO/1a KOHEUHBIX JIEMEHTOB B 56 16 16 24
MPOrpaMMHOM KOMILJIEKCE Ansys
5.1. Jlekuumu
Ne Ne Kox-
nexuumlpaszena HanmenoBaHue niy KpaTkoe COAEP/KaHUE JIEKIIMOHHOTO 3aHATHS BO
4acoB

1 1 PoJb BEIUMCIUTEIBHBIX METOJIOB B pacyeTax Ha MPOYHOCTh. DJIEMEHTHI MATPUYHOMN )
anreOpsl. MarpuyHas popma 3aliMcl OCHOBHBIX COOTHOIIEHUH TEOPUH YIPYTOCTH.

5 1 O6nacTh NPUMEHEHHS] METO/1a KOHEYHBIX 1eMEHTOB. OCHOBHBIE ATaIbl )
MIPAKTUYECKOM peann3auuu. TUIbl KOHEUHBIX AEMEHTOB. CTEpKHEBON DIIEMEHT.
banounslii anemenT. @yHKIUHN (HOpMBI KOHEUHBIX JIEMEHTOB U MaTpula

3 | prectxocTh. JInHeNHbIN IIOCKUHN TPEyToJIbHBIN AIeMeHT. KBagparnuHblil 2
TPEYTOJIbHBIN 2eMeHT. JINHEeWHBIN YeThIpeXyronbHbIi 27eMeHT. [IpeoOpa3oBanue
Harpy3Ku.

[TnacTusb! 1 00071049KH. OCHOBHBIE COOTHOIIIEHUS TEOPUH ITACTUH U 000JI0UEK.

4 1 |OcHOBHBIE MTOJIOKEHUSI TEOPUU TOHKUX IJIACTUH. OCHOBHBIE MOJIOXKEHUS TEOPUU 2
TOJICTBIX TUIACTHH. KOHEYHBIE 2IeMEHTHI IS IIACTUH U 000JI0UEK.

5 ) OcHoBHbIE YacTH KOMIUIEKca Ansys U UX HazHadeHus. [IpensapurenbHas )
OJTOTOBKA BXOJ B porpaMMy. OCHOBHBIE CTaJIMH PEIICHUS 3a]a4.

6 ) OCHOBHBIE THIIBI 1 UMEHA AJIeMEHTOB. OCHOBHBIE KOMaH/1bl TAKETHOTO U )
WHTEPAKTUBHOIO pexuMoB. [loctpoenue mopenu. [loctpoenne ceTku.

7 ’ [TpunoxeHue Harpy3oK u nosyueHue pemeHus. Oo6padoTka, meyars U COXpaHEeHHE ’
[pe3yJIBTATOB.

8 2 |CrepxueBble u 6anmouynble KOHCTpyKuuH. KonconpHas O6anka. [lmockuii n3rud 2




OaKu.

OnpeneneHus peakuii ornop M yCHIINM B CTEPKHSX MII0cKoi pepmbl. Pacuer
cOoCTaBHBIX paM. Ompesesenre peakuui onop U BHyTPEHHHUX CBA3EH COCTAaBHOM
KOHCTPYKLIMH.

10

Kpyuenue crepkneil. Kpussle crepyxnu. HauanbHble nedopmarum.

11

TemneparypHuble HanpspkeHus. [Inockue 3amaun. CtaTMuecKuil aHaaIu3 YTOJIKOBOTO
KpOHUITEIHA.

12

[IpocTpancTBeHHBbIE 3aa4l. TOJICTOCTEHHBIN IWIMH/P M0/ BHYTPEHHUM
naBneHreM. CTaTMYECKUI aHAJIN3 U30THYTOTO CTEPIKHSL.

5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI

Ne

SaHATHUA[pa3acIa

No

HanmenoBanue umm KpaTKOC COACPIKAHUC MPAKTUYCCKOI'O 3aHATHA, CCMUHApa

Koi-
BO

qacCoB

MarpudHas ¢opma 3armcu OCHOBHBIX COOTHOIIEHUH TEOPHH YIIPYTOCTH.

\S}

OCHOBHBIE 3Tallbl IPAKTUYECKON peanu3annu. CTEpKHEBOM AIEMEHT.

banounslif anement. [IpeoOpa3oBanue Harpy3KH.

| et |t |

[InacTunsl 1 000n0uku. KOHEUHBIE 37IEMEHTHI JJI IJIACTUH U 000J10UEK.

OcHOBHBIE YacTH KOMIUIEKCa Ansys U UX Ha3HaueHusd. [IpeaBapurenbHas
[MOATOTOBKA BXOJl B IPOTPaMMYy.

[Toctpoenue monenu. [locrpoeHue ceTku.

[IpunoxeHue Harpy3oK u nosyueHue pemenus. O6padoTka, neyars u
COXpaHEHHUE Pe3yJIbTaToB.

CrepxHeBble U 0amouHble KOHCTpyKinu. KoHconpHas Ganka.

O [0 9 | »n | |W |~

OmnpeneneHus peakiiuii Orop U YCUJINH B CTePIKHSX TUIOCKOM (hepmbl. Pacuer
COCTaBHBIX paMm.

KpuBblie cTepKHH.

TemneparypHble HAPSHKEHHUS.

— | — | —
N [— |

DN DN ] D [N N

TOJICTOCTEHHBIN WIMHJP MO/ BHYTPEHHUM JIaBICHUEM.

(NOJ O B NS I (O 2 I \O 2 B NS I B \O ) B \S R I \S R I \O R I S

5.3. JlaboparopHbie padoThI

No
3aHATUA

No

pasnena

HaumeHoBaHMe WM KpaTKoe cofiepkaHue J1a0opaTopHOi paboThI

Kon-Bo
JacoB

1-2

2

[TocTpoenue 3D Mozienu ¢ UCIIOJIb30BAHUEM ITPUMHUTHUBOB

3-4

Paccuntarh Harpy3Ku KOHCOJIbHOM Oanku

5-6

Paccunrtare Harpy3ku 0anoyHble KOHCTPYKIMU

7-8

PacueT peakiuii onop u yCuJIMid B CTEP)KHSX TUIOCKON (hepMbl

9-10

Pacuet KpuBBIX CTEpKHEN

11-12

N[NNI

Pacder TeMnepaTrypHOro HaupsKEHUs

N N E IR R

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM

ITogsunx CPC pasenos, raB, CTpaHull) / cchuika Ha  (CemecTp

peCypcC

Koi-
BO
JacoB

OcHoBbl pabotel B ANSYS 17/ H. H.

IloaroToBKa K JEKIHMAM ®enoposa, C. A. Bansrep, M. H. /lanunos, 8

1O. B. 3axapoBa. — Mockasa : JIMK Ilpecc,

58




2017.— 210 c. — ISBN 978-5-97060-425-
0. — Texkcr : anexTpoHHbIH // JlaHs :
HIIEKTPOHHO-OMOIMOTEYHAs cCUCTEMA. —
URL: https://e.lanbook.com/book/90112
(mata obpamenus: 16.12.2021). — Pexum
MoCTyTma: JJisl aBTOPHU3. TTOJIb30BATEIICH.
bacos, K. A. I'padnueckuii nuatepdeiic
komruiekca ANSYS : pykoBozacTtso / K. A.
bacos. — Mockaa : JIMK Ilpecc, 2008. —
248 c. — ISBN 5-94074-074-X. — Texcr :
HIIEKTPOHHBIH // JIaHb : 2JIEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/1290 (mara
obpamenus: 16.12.2021). — Pexum
mocTyma: JJisi aBTOPU3. TOJIb30BATENICH.

HOI[I"OTOBKa K HpOMe)KYTO‘IHOﬁ arTecraluu

OcHoBsl pabotsl B ANSYS 17/ H. H.
®enoposa, C. A. Bansrep, M. H. [lanusos,
10. B. 3axapoBa. — Mocksa : JIMK Ilpecc,
2017.— 210 c. — ISBN 978-5-97060-425-
0. — Texcr : 31eKTpoHHBIH // JIaHb :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL.: https://e.lanbook.com/book/90112
(mara obpamenus: 16.12.2021). — Pexum
ocTyma: AJisl aBTOPHU3. TOJIb30BaTENEH.
bacos, K. A. I'paduueckuii unrepdeiic
komriekca ANSYS : pykoBonctso / K. A.
bacoB. — Mockaa : JIMK Ilpecc, 2008. —
248 c. — ISBN 5-94074-074-X. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-
oubnuoreuynas cucrema. — URL:
https://e.lanbook.com/book/1290 (nara
obpamenus: 16.12.2021). — Pexxum
MoCTyIa: JJisi aBTOPHU3. TTOJIE30BATEIICH.

3,5

6. Tekymuii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KOHTpOJ'II) Ka4yCCTBa OCBOCHMU O6paSOBaTCHBHOfI IMporpaMmel OCYIICCTBILICTCA B

cootBeTcTBUH ¢ [Tonokennem o 6aNTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kourpoababie meponpusitus (KM)

HazBanue uu-
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoibHOTO |Bec [Topsimox HauuceHus: 6aI0B
KM|mectp| xoHTposis MEDONPISITIS Oan eTCSI B
pornp A
[Toctpoenue 3D Ecnu 3amanye BEITOIHEHO 0€3 OMIHMOOK,
Texymuit MOJICIIH C HalMcaH OT4YET B COOTBETCTBUU C
1 8 v a 20 1 YK3aMeH
KOHTPOJIb | WCIOJIb30BAaHUEM TpeOOBaHUSIMH, TO BBICTaBIIsAETCS 1 OGa.
PUMUTHBOB Wuaye 0 Gamos.
Ecinu 3amanue BBITOIHEHO 0€3 OMIHOOK,
" Paccunrarts
Texymmii HAIIMCaH OTYET B COOTBETCTBUH C
2 8 Harpy3ku 200 1 DK3aMEH
KOHTPOJIb . TpeOOBaHUSMU, TO BHICTABIsIETCS 1 6a.
KOHCOJIBHOH OaKu
HMuaue 0 0awIoB.




Paccunrarn Eciu 3amanue BBITOIHEHO 0€3 OMIMOOK,
Texymnii Harpy3Kku HaIlMCaH OTYET B COOTBETCTBUU C
3 8 20 HK3aMEH
KOHTPOJIb OanovHbIe TpeOOBaHUSIMH, TO BhICTaBiIsgeTCs 1 Oa.
KOHCTPYKIIMH WNuave 0 6aiu1oB.
Pacuer peakumii Ecnu 3amanue BeIMoaHEHO 0€3 ONHOOK,
4l g Texymmii | omop u ycunuii B 20 HAIMCAaH OTYET B COOTBETCTBUH C o K3aMer
KOHTPOJIb |CTEPKHSX ITOCKOM TpeOOBaHUSIMU, TO BhICTaBIsIeTCs 1 Oai.
bepmbl WNuaue 0 6amnos.
Ecinu 3amanue BBIITOIHEHO 0€3 OMIMOOK,
5 ] Texymmii | Pacuer KpuBBIX 20 HaIlMCaH OTYET B COOTBETCTBUU C K3AMCH
KOHTPOJTb CTepKHEN TpeOOBaHUSIMU, TO BBICTaBIsIeTCs 1 6an.
WNuaue 0 6anos.
Pacuer Ecnu 3a1anue BHIIOIHEHO 0e3 OMIMOOoK,
Texymmii HaMKCcaH OTYET B COOTBETCTBHUH C
6 8 temneparypHoro |20 PK3aMeH
KOHTPOJIb TpeOOBaHUSMU, TO BBICTABIsIETCS 1 Oal.
HaTPSHKEHUS
Wuaue 0 6amos.
Ecnu Bonpoc pacKpsIT MOJHOCTHIO - |
[Tpome- Oas.
7 8 xkyTtouHas | OTer mo Ounery | - Ecnu Bompoc packpbIT, HO HE MOJTHOCTHIO [PK3aMEH
aTTecTalus - 0.5 6anna.
Ecnu Borpoc He packpsIT - 0 6amios

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA

Bun
MIPOMEKYTOYHOM IIponienypa npoBeacHUS Kpurepuu
p Y p ypatip OILICHUBAHUS
aTTeCcTaluu
KoHTponbsHOE MeponpusiTHE NPOMEKYTOUHOM aTTeCTAlUH
SIBIISIETCS 00S13aTENBHBIM U IPOBOAUTCS B CMEIIAHHOHN (opMe -
. . » |B cooTBeTCTBUU C
MUCbMEHHO-YCTHOM. CTyI€HTY BbIJIa€TCsl OUIIET, coepKaiuii 3
9K3aMeH . 2.5, 2.6
Bonpoca. Ha moarotoBky BeiaensieTcs 1 yac, mocie 4ero cTyAeHT Molomkermst
caaeT paboTy B MUCbMEHHOM BHJIE. 3aT€M MPOBOJIUTCS
co0ecenoBaHue.
6.3. OleHOYHBIE MAaTEePHAJIBI
K p 5 Noe KM
OMITETEHITNH €3yJbTaThl 00yUeHUs
Y Y 112BJalslel7
K2 3HaeT: OCHOBBI MaTeMaTH4YECKOTo MozieiupoBanus B cpege ANSY'S JL L
- Ty
Workbench, ocHOBHBIE THITBI HH)KCHEPHBIX 3a71a4
K2 VMeeT npakTHUeCcKui ONbIT: IpUMeHeHus nporpaMMuoro komrmiekca ANSYS | | L[], ].].
- T T T T T T T

JJI1 pCHICHU S MHKCHCPHBIX 3a/1a4

(DOHI[LI OOCHOYHBIX CPCACTB I10 KAKIOMY KOHTPOJBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:
He npenycmorpena

0) OononHUMENbHASL IUMePamypa.:
He npenycmorpena




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
MeTtoandeckue TpeboBaHMs K OPOPMIICHUIO OTYETOB

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
MeTtoauueckue TpeOOBaHUS K OQPOPMIIEHUIO OTYETOB

1.

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphI NIEKTPOHHON
dbopme
NEKTPOHHO- Ocnogsl pabotel B ANSYS 17/ H. H. ®enoposa, C. A.
16O T HAs Banbrep, M. H. Jlanunos, 1O. B. 3axapoBa. — Mocksa : JIMK
1 OcHoBHas cHCTeMaA [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Texkcr :
nmuTepaTypa H3ATENBCTEA HIIEKTPOHHBIH // JIaHb : 3J€KTPOHHO-0MOINOTEYHas cucTeMa. —
URL: https://e.lanbook.com/book/90112 (nara obparenus:
Jlanb 3
16.12.2021). — Pexum noctymna: Ajig aBTOPU3. TOIH30BATEICH.
DNEKTPOHHO- bacos, K. A. I'paduueckuii unrepdeiic komriekca ANSY'S :
- pykoBozacTBo / K. A. bacoB. — Mockaa : JIMK IIpecc, 2008. —
b JlononHuTENnbHAA CHCTEMA 248 c. — ISBN 5-94074-074-X. — TekcT : 3J€KTPOHHBIIA //
UTEpaTypa B —. Jlanb : anexTpoHHO-O0nbOIMoTeyHas cuctema. — URL:
Mo https://e.lanbook.com/book/1290 (nata obparieHus:
16.12.2021). — Pexum noctyna: ajisg aBTOPU3. OJIb30BATEIEH.
banmukosa, 1. A. Kommexkc ANSY S: ananu3 ycroitunBoctu
DJIEKTPOHHO- KOHCTPYKIHH : yueOHoe mocooue / 1. A. banmukosa, M. A.
OcHOBHAS OuOIHoTEeYHAs Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017. — 66 c.
3 cucreMa — ISBN 978-5-7782-3383-6. — Tekcr : anexTpoHHbli // JlaHs :
nuTepaTtypa ]
M3/1aTebCTBA HIIEKTPOHHO-OMOIoTeynas cucrema. — URL:
Jlanb https://e.lanbook.com/book/118128 (1ara oOpameHus:
16.12.2021). — Pexwum noctyna: ajig aBTOPU3. MOJIb30BATEIEH.
HepequB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO o0ecCIIeueHHs:
1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepeyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH(OOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue I CIUTITHHBI

Bun 3agarui

No
ayjl.

OcHOBHOE O60py,[[0BaHI/IC, CTCH/bI, MAKCTbI, KOMIILIOTCpHAasA TCXHUKA,
IpeaAyCTAaHOBJICHHOC IMTPOrpaMMHOC 06€CH€‘ICHI/IC, HCITIOJIB3YEMOC JJIA




Pa3JIMIHBIX BUOOB 3aHATHI

Jlabopatopmbie 332 KoMmnbroTepsl, IPOEKTOp, AOCKA
3aHATHUS (30) ’ ’
332
Jlekunn (36) KomnbroTepsl, MpOeKTop, A0CKa
Hparuueckue 332 Komnbrorepsl, MPOEKTOp, AJ0CKa
3aHATHS U ceMuHaphl |(30) ’ ’




