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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 xypce CTyneHThI MO3HAKOMSATCS ¢ TEOPETUYECKUMU OCHOBAMH METO/1a KOHEYHBIX
AJIIEMEHTOB, KOTOPBIN JIEKUT B OCHOBE PACUETOB MHKEHEPHBIX KOHCTpYKIMI. Hayuarcs
IPOBOAUTH PACYEThl KOHCOIBHOM Oanku, 6al0YHBIX KOHCTPYKIUHU, (hepM U POBOJIUTH
pacyeT TeMIIEpaTypPHbIX HANPSHKEHUM C UCITOJIb30BAHUEM IIPOTPAMMHOIO KOMILJIEKCA

Ansys.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJINHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OII BO (kommnieTeH1Iun)

[Inanupyemblie pe3yabTaThbl
00y4YeHHUs 10 AUCITUTUIHHE

I1K-2 CniocoGeH 1eMOHCTpUpOBaTh 0a30BbIC 3HAHUS
MaTeMaTHYEeCKUX U €CTECTBEHHBIX HAYK, OCHOB
MIPOrpaMMHUPOBAHUS U HHPOPMAIIHOHHBIX
TEXHOJIOTUI

3HaeT: 0a30BbIE METOALI MATEMATHYECKUX U
€CTECTBEHHBIX HayK, IPOTPaMMUPOBAHUS U
MH(GOPMAIIMOHHBIX TEXHOJIOTUN

MeeT npakTUYECKUIA OTIBIT: UCTIONIH30BAHUS
0a30BBIX METOIOB MaTEMATHYECKUX U
€CTECTBEHHBIX HayK, IPOTPaMMUPOBAHUS U

MH(GOPMAITMOHHBIX TEXHOJIOTUI

3. Mecro aucuuninHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX TUCIUTUIHH,
BHJIOB pabOT yueOHOTO M1aHa

[TepeueHs MOCIEAYIONIMX AUCIIUTLINH,
BHJIOB paboT

OducHbIe MPUIIOKEHUS U TEXHOIOTHH

He npenycMmoTrpenst

TpC6OBaHI/I$I K «BXOHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PE3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUILIINH:

JlucuuIinHa

TpeboBanus

O(I)I/ICHBIC MPUIIOKCHHUA U TCXHOJIOTUU

YmeTb pabotaTh ¢ mporpaMmoii word

4. O0béM 1 BUABI y4eOHOI padoThI

OO0uas TpyA0€eMKOCTh JUCHUILUIUHBI cOCTaBIsieT 4 3.€., 144 4., 82,5 4. KOHTaKTHOU

paboThl

Buy yuebHo# paboThI

Bcero
qJacoB

PacnpeneneHI/Ie o ceMeCcTpam
B gacax




Homep cemectpa

8

OO6m1ast Tpy10EMKOCTb AUCHUIUINHBI 144 144

AyoumopHvie 3auamusi: 72 72

Jlexumu (JI)

24 24

[IpakTudeckue 3aHATHS, CEMUHAPHI U (WJIH) IPYTHE BUJIBI
ayauTopHbIX 3aHATuil (I13)

24 24

JlaGoparopHsle paboTs! (JIP) 24 24

Camocmosmenvras paboma (CPC) 61,5 61,5

TEXHOJIOT U

C IPUMCHCHUEM JUCTAHIHUOHHBIX 06p330BaTeJ'IBHBIX

ITogroroBka K JIEKIIUAM 58 58

ITonroroBka K MpoMeKyTOUHOM aTTeCTallUN 3,5 3.5

KoHcynbTanum u mpoMexxyTodHas aTTecTalus 10,5 10,5

Bux kouTposs (3adet, 1ud.3a4ueT, IK3aMeH ) - JK3aMeH

5. Conepixkan

He THCIOMUIIJINHBI

Ne
paznena

HaumeHnoBanue pa3nenoB AUCITUTUTHHBI BHJaM B yacax

O0beM ayaUTOPHBIX 3aHATUHN IO

Bcero JI 113

JIP

1 (OCHOBHBIE TTOJIOKEHUS METOJIa KOHEYHBIX AJIEMEHTOB B ANsys 16 8 8

0

2

HpaKTquCKoe MPUMCHCHUEC METOJa KOHCYHBIX 3JIECMCHTOB B
[MPOrpaMMHOM KOMIIJICKCEC Ansys

56 16 16

24

5.1. JIleknun

No Ne
NeKIUu[pas3aena

HaunmenoBanue unmn KpaTKo€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
4acoB

PoJb BEIYMCIUTEIBHBIX METOOB B PacY€Tax Ha MPOYHOCTh. DJIEMEHTBI MATPUYHON
anreOpsl. MarpuyuHasi popma 3aric OCHOBHBIX COOTHOIIEHUH TEOPUH YIPYTOCTH.

O061acTh NPUMEHEHUSI METOJJa KOHEYHBIX 3JIeMEHTOB. OCHOBHBIE ATaIIbI
MIPAKTUYECKON pean3auuu. THUITBI KOHEYHBIX AIEMEHTOB. CTEpKHEBOM HIIEMEHT.

banounslii aneMeHT. @yHK1MN (OPMbI KOHEUHBIX 3JIEMEHTOB U MaTpHlla
YKECTKOCTH. JINHEHHBIN MJIOCKUI TpeyronbHbIN d1eMeHT. KBaapaTuuHbIii
TPEYTOJIbHBIN 31eMeHT. JINHEeWHBIN YyeThIpeXyronbHbIi 21emMeHT. [IpeoOpa3oBanue
Harpys3Ku.

[ImacTuHbl ¥ 0007104KH. OCHOBHBIE COOTHOILIEHHS TCOPHHU INIACTHH H 000JI0YEK.
(OCHOBHBIC ITOJIOKCHUS TCOPHUU TOHKUX ITIJTACTHH. OCHOBHBIC TIOJIOKCHUS TCOpHUU
TOJICTHIX TTacTHH. KoHEeUHBIE SlIeMEHTEI JJIA IIJIAaCTUH U 000JI0YEK.

(OCHOBHBIE YacTH KOMIUIEKca Ansys U UX Ha3HadueHus. [IpenBapurenbHas
[OJrOTOBKA BXOJ B IporpaMMy. OCHOBHBIE CTaJAMM PEILICHUS 3aau.

OCHOBHBIE TUIIBI 1 UMEHA AJIEMEHTOB. OCHOBHBIE KOMaH/1bl TAKETHOTO U
WHTEPaKTUBHOTO pexumMoB. [loctpoenue mozaenu. [loctpoenue ceTku.

[TpunokeHne Harpy30K U noixydeHue pemenus. OopaboTka, neyarb U COXpaHEeHUE
pE3yIBTATOB.

CrepkHEBbIE M OarovHble KOHCTpYKIKU. KoHconpHas Oanka. [Timockuii n3ruo
OaJIKu.

OnpeneneHus peakiuii ornop M yCHIIUH B CTEPXKHSX III0CKO# (epmbl. Pacuer
cocTaBHbIX paMm. OnpeeneHre peakiuii ornop 1 BHYTPEHHUX CBSI3€H COCTAaBHOU




KOHCTPYKIIUH.
10 2 |Kpyuenue crepxxHeil. Kpusble crepxxuu. Hauanbnblie gedopmariym. 2
1 ’ TeMl'Iepal;ypHLIe HanpsbkeHus. [Inockue 3agaun. CraTndeckuii aHaJIu3 yroJIKOBOTO )
KpPOHILTEIHA.
12 ) [IpocTpaHcTBEeHHBIE 3aja4. TOICTOCTEHHBIN WJINHAP M0/ BHYTPEHHUM )
naBieHreM. CTaTHYeCKUI aHaINU3 U30THYTOTO CTEPIKHA.
5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI
Ne Ne Koa-
sansTHslpasenal HaumeHoBaHME MM KpaTKOE COAEPKaHUE MPAKTUYECKOTO 3aHATUS, CEMUHApa BO
4acoB
1 1  [Marpuynas ¢opma 3aniCl OCHOBHBIX COOTHOIIICHUM TE€OPUH YIIPYTOCTH. 2
2 1 |OcHoBHbIE 3Tanbl NpakTHYecKor peann3anuu. CTEpKHEBOM JIEMEHT. 2
3 1 |banounsiii anemenT. [IpeobpazoBanne Harpy3KH. 2
4 1 [[Imactunel u o6onouku. KoHeuHble 211€MEHTHI IS MIIACTUH U 000JI0UEK. 2
5 ’ OcHOBHBIE YacTu KOMIUIEKca Ansys U UX HazHaueHus. [IpenBapurenbHas )
[IOJrOTOBKA BXOJl B IPOIpPaMMy.
6 2 (lloctpoenue moxaenu. [loctpoeHue ceTku. 2
7 ) [IpunoxeHue Harpy3oK u nosyueHue pemenus. O6padoTka, meyars u )
COXpaHEHHUE pe3ysIbTaToB.
8 2 |CrepxHeBble U OajouyHble KOHCTpYyKIKU. KoHconmpHas Oanka. 2
9 ) Onpenenenus peakuii Onop U yCUINM B CTEP)KHAX MIIOCKor (epmbl. Pacuer 2
COCTaBHBIX PaM.
10 2 |KpuBbIe CTEpKHHU. 2
11 2 |TemmepaTypHble HAMPSHKEHUS. 2
12 2 (ToncTocTeHHBIM NUIUHAP MO/ BHYTPEHHUM JABICHUEM. 2
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-Bo
sansTHs | pasiena HaunmeHoBaHue WM KpaTKoe cofiepkaHue J1a0opaTopHoi paboThI HACOB
1-2 2 [TocTpoenue 3D Mozenu ¢ UCIIOJIb30BAHUEM ITPUMHUTHBOB 4
3-4 2 Paccuntarh Harpy3Ku KOHCOJIbHOM Oanku 4
5-6 2 Paccuntars Harpy3ku 06anoyHble KOHCTPYKIUH 4
7-8 2 PacueT peakiuii onop u yCHJIMi B CTEP)KHSIX TUIOCKON (hepMbl 4
9-10 2 PacueT KpUBBIX CTEP)KHEN 4
11-12 2 Pacuer TemriepaTypHOro HalpsHKEHUs 4
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnmcok JTepaTypsl (C yKa3aHHEM Kon-
ITonsun CPC paszenos, riaB, cTpanull) / cceiika Ha  |{CemecTp| BO
pecypc qacoB
OcHoBbl pabotel B ANSYS 17/ H. H.
®enoposa, C. A. Bansrep, M. H. /lanunos,
[ TOArOTOBKA K JIeKIHsM 1O. B. 3axaposa. — Mocksa : JIMK Ilpecc, 3 53
2017. — 210 c. — ISBN 978-5-97060-425-
0. — Tekcr : anexkTpoHHbIH // JlaHb :
DIIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —




URL.: https://e.lanbook.com/book/90112
(mara obpamenus: 16.12.2021). — Pexum
TOCTYyMA: /ISl aBTOPH3. MOJIb30BATEIICH.
bacos, K. A. I'padbnueckuit uatepdeiic
komriekca ANSYS : pykoBonctso / K. A.
bacoB. — Mockaa : JIMK Ilpecc, 2008. —
248 c. — ISBN 5-94074-074-X. — Teker :
DIIEKTPOHHBIH // JIaHb : 2IEKTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/1290 (nara
obpamenust: 16.12.2021). — Pexxum
MOCTyTa: JJisi aBTOPHU3. TTOJIH30BATEIICH.

[ToaroroBka K MpOMEKYTOYHOM aTTECTAUU

OcHoBbl pabotel B ANSYS 17/ H. H.
®enoposa, C. A. Banerep, M. H. /lanunos,
10. B. 3axapoBa. — Mocksa : JIMK Ilpecc,
2017.— 210 c. — ISBN 978-5-97060-425-
0. — Texkcr : anexkTpoHHbIH // JlaHb :
HIIEKTPOHHO-OMOIMOTEYHAs cCUCTEMa. —
URL: https://e.lanbook.com/book/90112
(mata obpamenus: 16.12.2021). — Pexum
oCTyTa: JJisi aBTOPHU3. TTOJIE30BATEICH.
bacos, K. A. I'padnueckuii nuntepdeiic
komruiekca ANSYS : pykoBoacTtso / K. A.
bacos. — Mockaa : JIMK Ilpecc, 2008. —
248 c. — ISBN 5-94074-074-X. — Texcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/1290 (nara
obpamenus: 16.12.2021). — Pexum
mocTyma: JJisi aBTOPU3. MOJIb30BaTENICH.

3,5

6. Texymnii KOHTPOJIb YCIIEBA€MOCTH, POMEKYTOYHASI ATTECTALUSA

KonTposb kauecTBa 0CBOECHUSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cooTBeTcTBHH ¢ [lonoxennem o OaNIbHO-PEUTUHTOBOM CUCTEME OLIEHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCHl.

6.1. Kontposabubie meponpusitust (KM)

Yuu-
Haszpanue
Ne | Ce- Bun Makxc. THIBA-
KOHTpoNpHOTO (Bec [Topsimox HauwcneHus: 6amIoB
KM|mectp| xoHTpOIs MEDOLDHSTHS Oan eTcs B
pomp A
[Moctpoenue 3D Ecnu 3a1anue BBITIOIHEHO 0€3 OMIMOOoK,
1 ] Texymnii MOJIENH C 50| | [HAMMCAH OTHYET B COOTBETCTBUH C K3AMEH
KOHTPOJb | UCTOJIh30BAHHEM TpeOOBaHUSMU, TO BBICTABISETCS 1 Oa.
MIPUMHUTHUBOB WNuave 0 6ayu1oB.
Ecnu 3aganne BBIMOIHEHO 0€3 OMHNOOK,
. Paccuurarh
Texyrmii HAIMCaH OTYET B COOTBETCTBUH C
2 8 Harpy3Ku 20 1 PK3aMeH
KOHTPOJIb . TpeOOBaHUSIMU, TO BhICTaBIsIeTCs 1 Oai.
KOHCOJIbHOM OaJIKu
WNuaue 0 6amnos.
Texymuii Paccunrars Ecnu 3amanue BBIOTHEHO 0e3 OmnoOoK,
3 8 KOH¥ oIl Harpy3Ku 20| 1 |sammcaH OTYET B COOTBETCTBUU C PK3aMEH
p 0anoyHbIC TpeOOBaHUSIMH, TO BBICTaBIIsAeTCs 1 Ga.




KOHCTPYKITHH Wuaye 0 Gamos.
Pacuer peakunii Ecnu 3a1anue BHIOIHEHO 0€3 OIIMOOoK,
4 ] Texymunii | omop u ycuiaui B 20 HaIlMCaH OTYET B COOTBETCTBUU C K3AMCH
KOHTPOJIb |CTEPKHSAX IJIOCKON TpeOOBaHUSAMHU, TO BhICTaBiIsgeTCs 1 Oas.
bepmbI WNuaue 0 6a11oB.
Ecnu 3aganne BBINOIHEHO 0€3 OMHNOOK,
5 3 Texymmii | Pacuer kpuBbIX 20 HaIKCaH OTYET B COOTBETCTBHUHU C S K3AMEH
KOHTPOJIb CTEp>KHEN TpeOOBaHUSIMU, TO BbICTABIsIETCs 1 Oai.
Wuaue 0 6amos.
Pacuer Ecnu 3a1anue BBINOIHEHO 0€3 OIIMOO0K,
Texyuui HaIlKCaH OTYET B COOTBETCTBUU C
6 8 TemreparypHoro |20 PK3aMEH
KOHTPOJIb TpeOOBaHUAMMU, TO BbICTaBiIsgeTcs 1 O6a.
HanpsDKEHUs
WNuaue 0 6amos.
Eciy Bonpoc pacKphIT MOJHOCTBIO - 1
[Tpome- Oas.
7 8 | xyrounas | OtBer mo Ounery | - Eciii Bonpoc pacKphIT, HO HE MOJHOCTBIO [PK3aMEH
arrecTamus - 0.5 dasura.
Ecnu Bonpoc He packpsIT - 0 Gansos

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MPOMEKYTOUHOMN [Ipouenypa npoBenenus Kpurepun
OIICHUBaHUS
aTTecTaluu
KontponsHoe MeponpusiTue mpoMeKyTOUHOM aTTeCcTallu
SIBIISIETCSI 00S13aTEIBHBIM ¥ IPOBOIUTCS B CMEIIAHHOK (opMe -
. .. » |B cooTBeTCcTBUM C
K3AMEH MUChMEHHO-yCTHON. CTyIEHTY BbIIaeTCsl OUIIET, copepkauii 3 0 2.5.0.6
Borpoca. Ha moarotosky BeiaensieTcs 1 yac, mocie 4ero CTyAaeHT HOJ‘IO)KJCHI/ISI
caaet paboTy B MUCbMEHHOM BHUjI€. 3aTe€M IMPOBOIUTCS
co0eceioBaHueE.
6.3. OueHo4YHbIC MaTEepPUAJIbI
K p 5 Ne KM
OMIIETCHITUH €3yJIbTaThl 00y4YCHUS RangEe
K2 3HaeT: 6a30BbIe METOBI MATEMAaTHUYECKUX U €CTECTBEHHBIX HayK, TAAAAND
MporpaMMUpOBaHUs U NHGOPMAIIMOHHBIX TEXHOIOTUMA
MMeeT npakTUUECKUI OMBIT: UCIIOIb30BAaHUsI 0A30BbIX METO/IOB
[1K-2 MaTeMaTHYE€CKUX U €CTECTBEHHBIX HAYK, TPOrpaMMHUPOBAHUS U HHH

WH(OPMAITMOHHBIX TEXHOJIOTHI

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

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

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

0) OononHUMENbHASL IUMePamypa.:
He npenycmorpena




8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs: 8 OudIuomexe:
He npenycmoTtpenbt

2) mMemoouyecKue yKazanusl 0jisi CMyOeHmos8 N0 0C80CHUI0 OUCYUNTIUHDL.
MeTtoanueckue TpeboBaHMs K OQPOPMIICHHIO OTYETOB

1.

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
Metoauueckue TpeOOBaHUS K OPOPMIIEHUIO OTYETOB

1.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIlUs

Haumenosanue
Ne Buz peeypeas | bubmuorpadudeckoe onrcanue
JTUTEPaTyphl ANIEKTPOHHOUN
dbopme
S EKTDOHHO- OcHoBsl padotel B ANSYS 17 / H. H. ®enoposa, C. A.
6H6HHE TedHas Banerep, M. H. Jlanunos, 1O. B. 3axapoBa. — Mocksa : JIMK
1 OcHoBHas crCTeMa [Ipecc, 2017. — 210 ¢. — ISBN 978-5-97060-425-0. — Texkcr :
nmuTepaTypa 3 1ATeILCTE AIIEKTPOHHBIH // JIaHb : 2eKTpOHHO-OMOIMOTEUHAsl CUCTEMA. —
A URL: https://e.lanbook.com/book/90112 (nara obpamieHus:
Jlann .
16.12.2021). — Pexwum noctymna: Ajis aBTOPU3. MOIH30BATEICH.
S EKTDOHHO- bacos, K. A. I'padbnueckuit uatepdeiic komriekca ANSYS :
o 6JII/II())Te‘lHaH pyxoBozacTBo / K. A. bacoB. — Mockaa : JIMK IIpecc, 2008. —
JlonoHUTEIBHAS 248 c. — ISBN 5-94074-074-X. — TekcT : 31eKTpOHHBIH //
2 crcTeMa
TUTEpaTypa BaTeIbCTRa Jlanb : anexTpoHHO-OnOMMoTeyHas cuctema. — URL:
8 https://e.lanbook.com/book/1290 (nata obpareHus:
Jlanb 3
16.12.2021). — Pexxum noctyna: AJjis aBTOPU3. TOJIb30BaTENCH.
banmmukosa, . A. Kommnexke ANSYS: aHanu3 yctoiunBocTH
DIEKTPOHHO- KOHCTPYKIHH : yaeOHoe mocooue / 1. A. banmukosa, M. A.
OcHOBHAs OuOIMOTEeYHAS Jleran, K. A. MarBeeB. — HoBocubupck : HI'TY, 2017. — 66 c.
3 cucTeMa — ISBN 978-5-7782-3383-6. — Tekcr : anexTpoHHbii // JlaHs :
Teparypa i
M30aTeIbLCTBA HIIEKTPOHHO-OUOMMoTedHas cucrema. — URL:
Jlanb https://e.lanbook.com/book/118128 (mara oOpamenus:
16.12.2021). — Pexxum noctyna: AJjis aBTOpU3. OJIb30BaTENEH.
HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecrneueHus:
1. Microsoft-Windows(6eccpouHo)
2. Microsoft-Office(6eccpouno)

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

[Tepedyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAIIMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITHHBI

Bun 3aparuit

Ne
ayJ.

OcHoBHOE 000py/I0OBaHKE, CTEH/1bI, MAKEThI, KOMITBIOTEpHAs TEXHHUKA,
IIPEyCTaHOBJIEHHOE [IPOrPpaMMHOE 00€CIIEYEHUE, UCTIONB3YEMOE IS

PAa3JIMIHBIX BUOOB 3aHITUI




Hpairiieckie 332 KoMnbroTepsl, MPOEKTOp, T0CKa
3aHATUS U ceMuHapsl |(30) ’ ’
332
Jlexuun (36) Komnbrorepsl, IPOEKTOp, AOCKa
Jlabopatoprpie 1332 KomnbroTepsl, IPOEKTOp, T0CKa
3aHSTUA (36) ’ ’




