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1. llesu u 3212494 AU CIUILIHHBI

Henstmu u3ydeHus TUCHUIUIUHBI SIBISIOTCS (POPMHUPOBAHUE TEOPETUUECKUX 3HAHUN U
npuoOpeTeHNe YITyOIeHHBIX MPAKTUYECKUX HABBIKOB AIEKTPOTEXHUUECKOTO
IIPOEKTUPOBAHUS MOJEIEN TEXHUYECKUX YCTPOMUCTB B COOTBETCTBUY B HOPMAaTUBHO-
TEXHUYECKOU JOKYMEHTALMH, HEOOXOAUMBIX JJI MPOPECCUOHATBHOU IEATETbHOCTH B
001acTH MPOEKTUPOBAHUS aBTOMAaTU3UPOBAHHBIX CUCTEM YIIPABIEHUS. 3a/la4aMHU
U3YyYEHHMs TUCLMIUIMHBI ABIsoTCA nonydenue 3Hanuii 0 CAIIP Ansys (i EPLAN) u
OBJIaJICHUE MTPAKTUYECKUMH HaBbIKAMU Pa3pabOTKU HU(PPOBBIX MOIENIEH B COOTBETCTBUH C
TEXHUYECKUM 3a1aHHEM.

Kparkoe cogepkanue TUCHMIIIMHBI

[IpoexTupoBanue Mozesiel TEXHUUECKUX YCTPOUCTB OyAeT OCYIIECTBISITh C IPUMEHEHUEM
CUCTEMBI aBTOMaTu3upoBaHHoro npoekrupoBanus Ansys EM (mnmu EPLAN Electric P8 u
EPLAN Preplanning). Oco6oe BHUMaHUE yACISIETCA U3YUCHHUIO CTAIUM MPOSKTUPOBAHUS,
IIPOEKTHBIM IIPOLIEypaM U MaplLIpyTam IIPOSKTUPOBAHKS MOAEIIEH TEXHUUECKUX
YCTPOMCTB U TEXHOJIOIMYECKUX IpoLeccoB. DOpMBI U3II0KEHUS: JIEKIIMOHHBIE U
pakTUYecKue 3aHaTus. Popma caMoCTOATEIbHON PadOThI CTYAEHTA: BHIIIOJTHEHHUE
CEMEeCTpPOBOM paboThl. By mpomexyTouHOM arTecTaruu: aud. 3a4éT.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHbIE XapaKTEPUCTUKH KOMaH/I,
[pabouuX TPy KaK COIHATBbHO-TICHXO0JIOTHYECKIX
OOIIHOCTEN -COIMABHO-TICUX0JIOTHYECKHE
(eHOMEHbI BIUSHUSA TPYII Ha UHAWBUAA -
dbopManbHyI0 U HehopMaTbHYIO CTPYKTYPY pabodmx
rpyII, KOMaHJ, 0COOEHHOCTH UX (POPMHUPOBAHUS U
(YHKIIMOHUPOBaHMS - OCHOBHBIE CTHJIN JINAEPCTBA U
[PYKOBOJICTBA B KOMaH/I€ - TUITMYHBIE OITHOKU B
npoliecce rpyninoBoi paboThl

YmeeT: AHaIM3UPOBATh COOCTBEHHYIO
NeSITeTbHOCTh U MEXKIIMYHOCTHBIE OTHOLLICHHS B
KOMaHJI€ C LEJbI0 UX COBEPIICHCTBOBAHMUS -
B3aMMO/IEHCTBOBATH C JIOBMH C YUETOM (heHOMEHa
IpYTIIOBOTO BIUSHUSA - U30MpaTh Hanboee
ONTUMAJIbHBIN CTUIb Pa0OTHI B KOMaH 1€

MMmeer npaktuyeckuii onbIT: OCylIeCTBIECHUS
COLIMAJIBHOTO B3aUMOJIEHCTBUS U peain3allui CBOeH
[pOJIH B KOMaH 1€

YK-3 CnocoGeH ocymecTBIsTh COLUaIbHOE
BSaHMO)IefICTBHe " p€ajin30BbIBATE CBOIO POJIb B
KOMaH/Ie

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

Her He npexycMmoTrpensl




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MPEANIECTBYOIINUX TUCIUTIINH:
Her

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCHUILUIMHBI COCTABIAET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboTHI
Pacnpenenenue
. Bcero 110 CEMECTpPaM B Hacax
Bun yuebHoli paboThl
4acoB Howmep cemectpa
2
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexumu (JI) 0 0
[IpakTiueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUIbI
. 32 32
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
[ToxroroBka k 3adery 9,75 9.75
[TonroToBka Kk npakTU4ecKuM paboTam, opopMIIEHHE OTUETA,
26 26
[OJITOTOBKA K 3alIUTE NpakTH4Yeckux padboT Nel-Ne§
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 4,25 4,25
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - 3a4eT

5. Coneprkanue TUCHMIIIMHBI

N O06beM ayTUTOPHBIX 3aHITHI 1O
o
a3/:[_ena HaumeHnoBanue pa3nenoB JUCHHUILIHHBI BHJ1aM B Jacax
i Beero | J1| I3 | JIP
3HaKOMCTBO ¢ uHTEpdericom nporpammbl Ansys Electronics
1 0 6 0
Desktop momyns Maxwell 3D
3HakoMCTBO ¢ uHTepdeticom nporpamMmmel Ansys Electronics
2 0 8 0
Desktop moxyns RMXprt
3HakoMcTBO ¢ uHTepdelicoMm mporpamMmmbl Ansys Electronics
3 0 8 0
Desktop momyns Maxwell 2D
4  [[Ipaktudeckas paboraNel, No2 u Ne3 0 10 0
5.1. Jlekuumu
He npenycmorpensl
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
No Ne Kou-
- ) HaumeHoBaHMe WK KpaTKOe COfiepKaHUe MTPAKTUYECKOTO 3aHATHUS, CEMUHapa BO
3aHATHUA[pa3eNna

qacoB




I Maxwell 3D.

3HakoMcTBO ¢ nHTepdericom nporpammbl Ansys Electronics Desktop momynb

[IpoBenenue uccienoBanuii B Ansys Electronics Desktop moxyns Maxwell 3D

RMXprt.

3HakoMcTBO ¢ uHTep¢eiicom mporpamMmmbl Ansys Electronics Desktop moayinb

[TpoBenenue uccienoBanuii B Ansys Electronics Desktop moayns RMXprt

Maxwell 2D.

3HaKOMCTBO ¢ nHTepdericom nporpammel Ansys Electronics Desktop momayis

[IpakTuyeckas pabora Nel. PazpaboTka Monenn TexHuyeckoro yctpoiictsa Nel

coorBeTcTBUU ¢ KJ[

[IpakTnueckas padora Ne2 Pa3paboTka Mozienu TeXHUUeCcKoro ycrpoiictsa Ne2 B

2
3
4
5
6
7
8
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[IpakTnueckas pabora Ne3 dopmupoBaHHE OTUETOB
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5.3. JlabopaTtopHbie padoThI

He nipenycmoTpensl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonaenue CPC

I[Moxsux CPC

Crucok nureparypsl (¢ ykazaHUEM
paszenos, IiaB, CTPaHUI) / CChUIKA Ha

CemecTtp
pecypc

Koi-
BO
JacoB

[ToaroroBka K 3a4eTy

OcH. nmuT. B 311 Buje [1] c. 1-269. [om. aut.
B 211. BUjE [2] c. 1-639. [lepeuenn
HCIIONTB3yEeMBIX TIPO(ECCHOHATBHBIX 0a3
MaHHBIX U WH()OPMAITMOHHBIX CITPABOYHBIX
cucteM [1].

9,75

[loaroroBka K MpakTUYECKUM paboTam,
ohopmIIeHHE 0TYETa, TOATOTOBKA K 3aIUTE
npakTuyeckux padot Nel-Ne§

OcH. nuT. B 371. Buze [1] ¢. 1-269. [Homn. nut.
B 211. BUae [2] c. 1-639. [lepeuenn
HCIIOJTB3YEeMBIX MTPodeccroHaTbHBIX 0a3
MaHHBIX U WH(OPMAITMOHHBIX CITPABOYHBIX
cuctem [1].

26

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

MPOMEKYTOYHOM aTTeCcTAlUNU

KonTponb kauecTBa 0cBOE€HUS 00pa30BaTEIbHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CHCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabHabie meponpusitusa (KM)

Yuu-
Haszsanue ThIBA
Ne | Ce- Bun Makc.
KOHTpoJIbHOTO (Bec [Hopsanox HaunciieHus: 6aII0B -
KM |mecTp| KOHTpoIs 6am1
MEPOIPUITHS eTcst
B [TA
Texymuii Tect Nel cocrosiuit u3 20 Bornpocon
1 2 Y Tect Nel 1 | 10 |[Kputepuu HauuCiIeHUS OAIIOB: 3a4eT
KOHTPOJIb .
npaBUIbHBIN 0TBET Ha | Bonpoc 0,5 6amia
2| 2 Texymui Tect Ne2 1 | 10 [Tect Ne2 coctosmmii u3 20 BonpocoB 3ayeTn




KOHTPOJIb

Kputepun HauucieHus 6aioB:
MpaBUILHBIN O0TBET Ha 1 Bompoc 0,5 6anna

Texymni
KOHTPOJIb

Tect Ne3

10

Tect Ne3 cocrosimuii n3 20 BOmpocos
Kpurepun HauucieHus 6aiioB:
paBWIbHBIN oTBEeT Ha 1 Bompoc 0,5 6amia

3a4CT

Texyuuii
KOHTPOJIb

3amura
MPaKTUYECKOU
pabotsl Nel

20

[IpakTrueckas padora Nel

VccrenoBaHue MOAETN TEXHUYECKOTO
ycrporictBa Nel B coorBeTcTBUM ¢ K/[
(TEXHUYECKOE ONMCAHNE TEXHUYECKOTO
ycTpoiicTBa Nel B METOIUYECKUX YKA3aHUSAX )
[IpakTHyeckoe 3a1aHue JOIKHO OBITh
BBITTOJIHEHO ¥ O()OPMIIEHO B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMUYECKUX YKa3aHUH
kadeapsol.

Kpurepuu HauucaeHus 6aiaoB:

1) obopmiieHue paboThl COOTBETCTBYET
TpeboBanusM ECKJI — 4 6ann

(opopmienune paboThl HE COOTBETCTBYET
tpeboBanusim ECKJ/] - 0 6amnoB);

2) OTCYTCTBYIOT OIIMOKHU B IpoekTe Ansys — 8
Oann

(mpucyTCTBYIOT OIIMOKU B IpoekTe Ansys — 0
0aoB);

3) mpaBUIBHBIN OTBET Ha JBa Bompoca (Mmpu
3amuTe 3a1aércs 2 Bonpoc) — 8 6ant
(mpaBWIBHBINA OTBET Ha 1 Bompoc - 4 6asna).

3a4CT

Texymmii
KOHTPOJIb

3amura
MPAKTUYECKOU
paboThr No2

20

[TpakTudeckas padora Ne2.

VccnenoBanye MOJIEH TEXHUYECKOTO
ycTpoiictBa No2 B coorBeTcTBUU ¢ K/
(TexHMYECKOE OMMCaHNEe TEXHUYECKOTO
ycTpoiicTBa Ne2 B METOIUYECKUX YKA3aHUSAX )
[IpakTHueckoe 3aaHue JOHKHO OBITh
BBITTOJIHEHO ¥ 0()OPMIICHO B COOTBETCTBHH C
TpeOOBaHUSIMU METOAMYECKHUX YKa3aHUI
kademper.

Kputepuu HauucieHnus 6aos:

1) opopmiteHre paboTHI COOTBETCTBYET
TpedoBanusM ECKJI — 2 Gamn

(opopmiienure paboThl HE COOTBETCTBYET
TpedoBanusM ECKJI - 0 6amnoB);

2) OTCYTCTBYIOT OLLIMOKH B IipoekTe Ansys — 4
Oan

(mpucyTCTBYIOT OIIMOKU B ITpoekTe Ansys — 0
0aIIoB);

3) mpaBUIIBLHBIN OTBET Ha JiBa Bompoca (1mpu
3amuTe 3a1aéTcs 2 Borpoc) — 4 6asr
(mpaBWIIBHBINA OTBET Ha 1 Bompoc - 2 6asa).

3a4CT

Texymnmi
KOHTPOJIb

3amura
MPAKTUYECKOU
paboThr Ne6

30

[TpakTudeckas padora Ne§.

['enepupoBanne oT4€TOB. OTUETHI.
[IpakTHdeckoe 3a1aHue JOKHO OBITh
BBITIOJTHEHO ¥ 0()OPMIIEHO B COOTBETCTBUU C
TpeOOBaHUSIMU METOAMYECKIX YKa3aHUI
Kadeapsl.

Kputepun HauucieHus OaJIoB:

1) obopmiieHre paboThl COOTBETCTBYET
tpeboBanusiMm ECKJI — 10 6amn

3a4CT




tpeboBanusam ECK/] - 0 6anoB);
10 6ann

0aIIoB);

(oopmueHmre paboOThl HE COOTBETCTBYET

2) OTCYTCTBYIOT OIIMOKH B MPOEKTE Ansys —
(mpUCYTCTBYIOT OIIMOKH B IpoeKkTe Ansys — 0
3) nmpaBUJIBHBIN OTBET Ha JiBa Bompoca (1mpu

3amuTe 3a1aétrcs 2 Bormpoc) — 10 G6amn
(mpaBWIIbHBINA OTBET Ha 1 Bompoc - 5 0asnioB).

10

Tpome- 1 Gamy.

JKYTOYHasA
arrecranus

3auer - | 30

0,5 6ama (11 BOIIPOCOB C IByMST
MPaBUIbHBIMHU BapUAHTaAMH OTBETA).
HenpaBuiibHBIN OTBET HA BOIIPOC
cootBeTcTBYeT () OaoB.

Ha tect otBOmuTCA 30 MUHYT.

Crynenty BbAaeTcs TecT Ha 30 BOIIpOCOB U3
CIIMCKA TUIIOBBIX BOMPOCOB K U(. 3a4€Ty.
[ IpaBHIIBHBII OTBET Ha BOIIPOC COOTBETCTBYET

YacTuuno HpaBI/IJ'ILHHﬁ OTBET COOTBCTCTBYCT

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun

MPOMEKYTOUHOMN
aTTeCcTaluu

[Ipouenypa npoBenenus

Kpurepun
OLICHUBAHUS

3a4CT

Jud. 3au€t npoBonuTcs B TecToBOM (hopme. Kaxknomy cTyneHTy
BBIJIAE€TCS TECT, B KOTOPOM MpHUCYTCTBYeT no 30 BompocoB. Ha tect
orBonutcs 30 muHyT. O1ieHKa 3a aud. 3a4eT pacCUUTHIBACTCS IO
pPEUTHHTY 00yJaroIerocs 1o JUCIUIUIMHE R Ha OCHOBE pelTHHTA 10
TeKymemMy KoHTpoito Rrek ¢popmyne: Ri=RTexk, rae
Rrex=0,125(KM1+KM2+KM3+KM4+KM5+KM6+KM7+KMS)
paccuuThIBaeTCs Ha OCHOBE 0aJIoB, HAOPaHHBIX OOYYAIOLIUMCS IO
pe3yibTaTaM TeKYIIEro KOHTPOJIS ¢ y4eTOM BECOBOTO Kod3(pHIireHTa.
CryzneHT BIlpaBe NPONTH KOHTPOJIBLHOE MEPOTIPUATHE B paMKax
MMPOMEKYTOYHOM aTTecTariu (3a4eT/9K3aMeH) JJIs YIyqIIeHUS CBOETO
peiTuHra, KOTophlii OyaeT paccunTheiBaThes 1o hopmyne Rd=0,6
Rrex+0,4 Rna+R6 . [llkana nepeBoga petunra B orieHKY: «OTIUIHOY -
Rd = 85...100%; «Xopomio» - Rd = 75...84%; « YI0BIE€TBOPUTEIHHO» -
Rd =60...74%; « HeynosnersopureiabHo» - Rd =0...59%.

B
COOTBETCTBUU
cmmi. 2.5,2.6
[Tonoxenus

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00ydeHus

[ICUXOJIOTMYECKUX OOIIHOCTEN -COLMATBHO-TICUX0JIOTHYECKHE (DEHOMEHBI
BIIMSIHUS TPYII HA HHAUBHUA - (DOPMAIBHYIO U HE(POPMAJIBHYIO CTPYKTYPY

3HaeT: OCHOBHBIE XapaKTEPUCTUKH KOMaH/l, pa0O4MX IPYIII KaK COLUAIbHO-

B3aMMO/ICHCTBOBATH C JIIOIbMU C YYETOM (peHOMEHA IPYIIOBOrO BIMSIHUS -
n301parh HarboJee ONTUMANIBHBIN CTHIIb paOOTHl B KOMaH/IE

YK-3 A FERTT
pabouyux rpyIir, KOMaH I, 0COOEHHOCTH UX (POPMUPOBAHUS U
(I)yHKL[I/IOHI/IPOBaHI/ISI - OCHOBHBIC CTHUJIN JIMACPCTBA U PYKOBOACTBA B KOMAH/IC
- TUITMYHBIE OIMUOKH B MPOIECCE TPYIITOBOI pabOThI
YMeeT: AHanU3UpoBaTh COOCTBEHHYIO IE€ATEIbHOCTD U MEXINYHOCTHBIE
VK3 OTHOIIICHHS B KOMaHJIE C LEJIbIO X COBEPIIEHCTBOBAHUS - TAAAAAY




Nmeet npakTuueckuit onbIT: OCYIIECTBICHUS COIIMATBHOTO B3aUMOICUCTBUS

YK-3

1
T T

W peann3aliiy CBOSH POy B KOMaHIe

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
1. KamnyHn A. b. Ansys B pykax nHXeHepa : pakT. pyk. / A. b. Kamnys,
E. M. Mopo3os, M. A. Ondepsea ; mpeauci. A. C. llanckoro. - U3a. crep.. - M. :
URSS : JIMBPOKOM, 2014. - 269 c. : nn.

6) OononHumenbHas IUmepamypa:
1. bacoB K. A. ANSYS : cnpas. nonb3oBarens / K. A. bacos. - 2-e uzn.,
crep.. - M. : IMK-IIpecc, 2012. - 639 c. : ui.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  VYuebHoe nocobue. KomnbrorepHoe npoektupoBanue ANSY'S

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
1.  YuebOnoe nocodue. KomnbrorepHoe npoektupoanre ANSY'S

JJIeKTPOHHAsA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
Bu ecypca B
No A peeyp . bubnuorpaduueckoe onrcanue
JUTEPaTyphl| SIEKTPOHHOM
dhopme

by O. b. Metonabl pacyeTa MAarHUTHBIX CUCTEM DIIEKTPUUECKUX
anmaparos: [Iporpamma ANSYS : Yue6. mocobue 11 By30B 1O
CHEIUATBLHOCTH "DNeKTp. u AeKkTpoH. anmnaparsl” / O. b. byns. - M. :
Axanemus, 2006. - 284, [2] c.: un. https://elib.susu.ru/cgi-
bin/koha/opac-detail.pl?biblionumber=468737&query desc=ANSYS

OcHOBHast | DIEKTPOHHBIN
nureparypa |karajor OVYpl'Y

[TepeyeHb UCMOIB3YEMOrO MPOTPAMMHOTO OOECTICUEHHUS:

[

. Microsoft-Windows(6eccpouHo)

. Microsoft-Office(6eccpouno)

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

4. ASCON-Kommnac 3D(6eccpouno)

[US I )

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her



8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

No OcHoBHOE 000pyI0BaHUE, CTEHIBI, MAKEThI, KOMITBIOTEpHAs TEXHUKA,
Bun zangruii N I_l MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeUeHUE, UCTIONB3YEeMOe IS
YA pa3IMYHBIX BUAOB 3aHATUN

MynbTUMeIniiHOE 000pyI0BaHKE: IPOEKTOP, MHTEPAKTUBHASI TOCKA,
MEPCOHATBHBIN KOMIBIOTED C MPEyCTaHOBICHHBIM MPOTPAMMHBIM
o0OecrieueHneM

[IpakTnueckue 3ansatus u |810-1
CEMHHAPbI (30)

MynsTuMeIniiHOE 000PYIOBaHKE: TIPOCKTOP, HHTEPAKTUBHAS JTOCKA,
MEPCOHAJIBLHBII KOMITBIOTED C MPEyCTaHOBICHHBIM ITPOIPAaMMHBIM
o0ecrieueHneM

HuddepenunpoBannsiii  810-1
3a4eT (30)




