TOY BIIO «IOHEIIKWH HAIIMOHAJIbHBI YHUBEPCUTET»

OU3UKO-TEXHUUYECKHUU ®AKYJIBLTET

Kadezpa obuieii dbuzuku u 1MAaKTHKA (H3AKA
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PABOYAS ITIPOTPAMMA YUYEBHOM JUCITATIIUHBI

«ITOJIB30BATEJIbCKHE ITPUKJIA/IHBIE
INPOI'PAMMBI JIUIA ®U3UKOB»

HarnpapieHue nojairoToBKHu: 03.04.02 ®usuka
MarucTtepckas nporpaMmma: KommbroTepras (usnka
ObpasopatenpHas nporpamma:  Maructparypa
Kpanupuxaums: Maructp

@opma oOyyeHHs: o4Has
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[Iporpamva  coctaBieHa  Ha ~ OCHOBaHWH — @DelepajibHOrO  rOCYAapCTBEHHOIO
oOpazoBaTenbHOr0 cTaHaapra Beicmmero oOpasoBanus (®I'OC BO) nHampaBiaeHHS DOATOTOBKH
03.04.02 ®usuka (ypoBeHb MAaruCTpaTyphl), YTBEPKACHHOTO TIpHKa3oM MHHHCTEpCTRA
obOpa3oBanug 1 HaykH Poccuiickoii @enepanuu ot 28 asrycra 2015 r. Ne 913;

[lopsiaka opraHm3anny y4eOHOro mpornecca B 00pa3oBaTelbHBIX OPraHHU3alHiIX BBICIISTO
npo@eccroHanbHOro obpaszosanus Jlorenkoit Haposanoii Pecniybanku, yTBEpKACHHOTO TTPHKA30M
MunncTtepcTBa oOpasoBanus u Haykn JJHP Ne 1171 ot «10» nostdps 2017 r.;

y4ebHOro miaHa W OCHOBHOIH oOpa3zoBaTenbHOI mporpamMbl KommbiotepHas (usika,
HanpaBieHHs noarotoBku 03.04.02 O@usmka, paspabotanaeix B [OY BIIO «Jlonenxwii
HALlHOHAJIbHEI YHHBEPCHTET).

PazpaboTuuk:
CT.IIpenojaBareb
kadeapst obuieit GU3HKN U THAAKTHKH A /
oy (/ /' 5
(hr3uKH LA e’ TO. B. 1llepeTiok

’
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[Tporpamma yueOHOIT AHCLHUILIHHEL YTBEpK/eHa Ha 3acenanun kadeaps: obuieii Gu3ukH u
THUIaKTHKH CI]I-IBHKII
IIpotoxon Ne 13 ot «09» anpens 2020 r.

3aBeayrommii ka(eapoii %/ H. I'. Mamox

ve

[Tporpayva yueGHOI ANCHHILTHEBI 0100peHa y4yeOHO-MEeTOAHYEeCKOH KoMmuccHeit ¢u3nko-
TEXHHYECKOTO (paKyIbTeTa
ITpotoxon Ne 5 ot «135» anpens 2020 r.

[Tpencenatens yaeOHO-METOINIESCKOH

KOMHCCHH (haKyIbTeTa «z¢~_— B.H.Kotenko




1. OBJIACTB ITPUMEHEHMA 1 MECTO JUCHUIIVIMHBI B YYHEBHOM ITPOLIECCE

VYuebnas aucuuiuinHa «llonp3oBarenbckue NPUKIAAHBIE MPOTPAMMbI Ui (U3UKOB»
oTHOCHUTCSI K 0Oa3zoBoi yactu Omoka 1 «Jucuuruimeel (MOIydH)» O HAIMPABICHHIO MOATOTOBKU
03.04.02 ®dusuka (Mmarucrepckas NporpamMma: KOMIIbIOT€pHas (U3UMKAa) U COCTOUT U3 JBYX
coJiepKaTenbHbIX MOJylei: Moayab 1 — «llakeTsl mpUKIAIHBIX IPOrpaMM OOIIEro Ha3HAuYEHUs»,
MOIyb 2 — «[lakeThl MPUKIAIHBIX TPOTPaMM CHEIUATBHOTO Ha3HAYCHUSY.

JlucuuiuinHa peanusyeTcst Ha (GU3HKO-TeXHHUECKOM (akyibpTeTe Kadeapoit odmei puznku
U AUJIAKTUKU (PU3UKU.

Jia u3ydeHus: JaHHOW ydyeOHOW NUCUUILIMHBI HEOOXOIMMBbI 3HAHUS, YMEHUS U HaBbIKHU,
dbopmupyemble nucuuIuiMHaMu OakanaBpuarta: «llakersl mpukinagusix nporpamm  (Ilpuknagnbie
nporpaMmsbl)», «llakeTsl mpuxiagHeix nporpamm (BerumcnutenbHas ¢usuka (IpakTHKYM Ha
OBM))», «MH}popmMaIiMOHHbIE U KOMMYHUKAIIMOHHBIE TEXHOJIOTMHU B 00pa30BaHUU».

[TonyueHHble 3HAHUS KCIOJIB3YIOTCS CTYJIEHTAaMU MPH U3YYEHUH CIEIYIOIINUX JUCLMILINH!
«KomMmnbrotrepHoe MojenupoBaHue B (usnke», «COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJOTUU»,
«CrennanbHbI Hay4yHBIM CEMUHAp», a TaKK€ BO BPEMsI BBIIIOJIHEHHS] HAyYHO-HCCIIEI0BATEIbCKOM
paboThl U MTPU HaTMCAHUHM MAaruCTePCKOM JHCCepTallu.

2. CTPYKTYPA JUCHUITJIMHBI

Xapakmepucmuka y4eoOHou OUCUUnIUHbL

Hampasiienue moaroToBKu 03.04.02 duzuka
Marwucrepckas mporpamMma Kommnbrorepuas usmka
O6pazoBarenbHas mporpamma MarucrpaTtypa
Keanudukarus MarucTp
KonnuecTBo comepkaTeabHbIX MOYIIEH 2
JucrtunauHa 6a30B0# / BApHATUBHOMN YacTH o
00pa3oBaTeNIbHOM MPOrpaMMbl AHCIILIMRA 6a30B0H HaCTH
®opwmbl koHTpOJIst (MK, sKk3ameH, 3a4er) | MOAYIBHBIA KOHTPOJIb, 1 SK3aMEeH
okasarenm o4Has ¢popma 3ao4Has popma
00y4eHUs 00yueHUs
KonnuecTBo 3a4eTHBIX equHUIL (KPEAUTOB) 3,5
T'ox moaroroBku 1
CemecTtp 1
KonnuecTBo yacoB 126
- JIGKIIUOHHBIX
- MPAKTUYECKUX, CEMUHAPCKUX
- JJabOPATOPHBIX 36
- CaMOCTOSITEIbHOM paboThI 90
B T.4. UHAUBHUAYaJIbHOE 3a/1aHNE
HegenpHoe KOMMYECTBO YacoB, 7
B T.4. ayJUTOPHBIX 2

3. OIIMCAHUME JUCHUITJINHBI

Ileau u 3axaun.

Ilens — dopmMupoBaHUE y CTYIEHTOB 0a30BBIX TEOPETUYECKUX 3HAHUU M TPAKTHUUECKUX
HABBIKOB Pa0OTHI ¢ MaKeTaMU MPUKIAAHBIX MPOrpaMM OOIIero Ha3HAuYeHUs JJIsl IPUMEHEHUs UX B
CBOEH MpodeccuoHANTbHOM 1eSTeTHbHOCTH.




3aoauu

- chopMupoBaTh MPAKTHYECKHE HABBIKM pabOThl HAa MEPCOHAJIBHOM KOMIIBIOTEpE H C
MaKkeTaMHu TMPHUKIAJHBIX [POrpaMM, TPEIyCMOTPEHHBIMH JJIsi OCBOCHHMA Ha JabOpaTOPHBIX
3aHATHUSX, & TAKXKE B MIPOIIECCE CAMOCTOSTENILHON pabOTHI;

- O3HAKOMHTH C OCHOBHBIMH BO3MOKHOCTSIMH IIPOTPAMMHBIX IPOJYKTOB, JIaTh
TEOPETHUYECKHE M TPAKTUYECKHE OCHOBBI 3HAHWI B 00JACTH HCHOJIB30BAHUS WH(POPMAIMOHHBIX
TEXHOJIOTUH JUTS pelieHHs 3a/1a4 B CBOEH Mpo(ecCHOHANBHOM AeITEeIbHOCTH.

TpeGoBanus K pe3yJibTATaAM OCBOEHHUS JHCIMILIHHBI:

[Ipouiecc wm3ydenuss mucuuminHbl «llomp30BaTenbckHe NPUKIATHBIE TMPOTPAMMBI IS
(Gu3MKOB)» HampasiieH Ha (JOPMHUPOBAHUE FIEMEHTOB CIEAYIOIINX KOMIIETSHII B COOTBETCTBHU B
cootBercTBUU ¢ ®I'OC BO P® nHampaBneHus moAroToBkKHM HampasiieHHs noArotoBku 03.04.02
®u3nKa U OCHOBHOM 00pa3oBaTeNIbHON MPOTpamMMbl BBICIIErO MPO(EeCcCHOHATBLHOTO 00pa3oBaHUs
HarpasiieHus noArotoBku 03.04.02 ®dusnka (Marucrepckas nporpaMma: KOMIbloTepHas Qpu3nka):

a) oowexyromypnuix (OK):

- CMIOCOOHOCTH K CaMOOpraHu3anuu u camooodpaszoanuto (OK-7);

0) oowenpogpeccuonanvnuvix (OIIK):

- CIOCOOHOCTh HCIONB30BaTh B TPO(PECCHOHATBHON JEATEIFHOCTH 0a30Bble 3HAHHS
(GyHIaMEHTAILHBIX PAa3/eIoB MaTeMaTHUKH, CO3JaBaTh MAaTEMaTHYECKHE MOJIETH THITOBBIX
npoecCHOHANBHBIX 3a/lad W WHTEPIPETHPOBATH TOJIYYEHHBIE pPE3YNIbTaThl C Y4eTOM TPaHUI]
npumenumoctu mozenei (OIMK-2);

- CIOCOOHOCTH UCTIONB30BaTh 0A30BbIC TEOPETUYECKHE 3HAHUS (PYHIAMEHTAIBHBIX Pa3/IeioB
o011eit 1 TeopeTHUecKor (PU3KMKH IS perieHus npodeccuoHanbHbix 3aaau (OI1K-3);

- CIIOCOOHOCTh HCIOJIb30BaTh OCHOBHBIE METOJIbI, CHOCOOBI M CpeICTBa IOJydeHUS,
XpaHeHUsI, TIepepabOTKH MHQPOpPMAlMK W HABBIKK Pa0dOTHl ¢ KOMIBIOTEPOM KaK CO CPEICTBOM
yrpasienus uadopmarueit (OITK-5);

- CIOCOOHOCTh KPUTHUYECKH TE€PEOCMBICINBATh HAKOIJICHHBIA OMNBIT, HM3MEHSITh MpHU
HE0OXOUMOCTH HarpaBiieHHe cBoel aestenbHocTd (OITK-8);

8) npogheccuonanvuvix (I1K):

HAYYHO-UCCNIE008aMENbCKAA U NPOEKMHAA 0eAMeTbHOCHLb:

- CIIOCOOHOCTh HMCHOJb30BaTh CHEIUAIM3UPOBAHHbIC 3HAHUS B OONacTH (PU3UKU IS
ocBoeHHs MPOGUIBbHBIX pusuueckux aucrummind (ITK-1);

- CIOCOOHOCTh ~ MPOBOJWTH  Hay4yHble  HccleloBaHus B u30paHHOM  oOmactu
SKCIEPUMEHTAJIbHBIX U (MJIH) TEOPETHUECKUX (PU3NYECKUX UCCIIECIOBAHUM C MTOMOIIBIO
COBpPEMEHHON mpuOOpHON 0a3bl (B TOM YHCIE CIOXKHOTO (U3MYECKOTO OO0OpYyIOBaHMS) U
UH(POPMAIIMOHHBIX TEXHOJIOTHUI ¢ YIETOM OTEUECTBEHHOTO U 3apyOexHoro ombita (ITK-2);

HAYYHO-UHHOBAYUOHHAA 0eAMEeIbHOCHLb:

- TOTOBHOCTh MPHUMEHATh Ha MPAKTUKE MpodeccuoHalbHble 3HAHUS TEOPUU U METOJIOB
¢busnueckux uccnenpoBanuii (IIK-3);

- CIOCOOHOCTh MPUMEHATh Ha TpPaKkTUKe NpodecCHOHaIbHbIE 3HAHUS U YMEHHS,
MOJIYYEHHBIE TIPU OCBOCHHUH MPOGMIbHBIX (usndeckux auciumina (ITK-4);

B pe3yibTaTe n3yyeHust y4eOHOM JUCHMIIIMHBI CTYAEHT JA0JIKEH

3namp:

- TIOHATHE U COBPEMEHHOE COCTOSHHME HWH(OPMALMOHHBIX TEXHOJOTHM, NpUKIaJHbIe
IIPOrpaMMHBIE TPOAYKTHI;

- CTIpYKTypy M oOmyr cxeMy (QYHKIMOHUPOBAHUS MAKETOB MPUKIAIHBIX MPOTrpaMM
00I11eTO Ha3HAYCHHS,

- cBoiicTBa HHPOPMALIUU U OCOOCHHOCTH (U3NUECKO MHPOpPMALUH, CTPYKTYPY U (POpMBI
ee MpeJICTaBICHHsI B KOMIIBIOTEPE;

- OCHOBHBIE KPHUTEPHM BBIOOpA TEXHMYECKMX M MPOTPAMMHBIX CPEACTB JUIS pPELICHUS
¢bu3nyeckux 3a1ay;

- COCTOSIHHE COBPEMEHHOI'0 PhIHKA IMPOrPaMMHBIX CPE/ICTB;



- OCHOBBI MaTEMaTHYEeCKOrO MOJCIUPOBAHUS W PEIICHUS MPAKTUYCCKUX  3aaad
MaTeMaTU4eCKON (PU3HKH C TPUMEHEHUEM MTaKEeTOB MPUKIIAIHBIX IPOTPAMM;

- OCHOBHBIE TOJXOJbl K HWHTEPIPETAIMA W BU3yaTU3alMUd PE3YIbTATOB YHCICHHBIX
pacueros;

- BHIBl TAKETOB MPUKIAJAHBIX MPOTPaAMM I  HCIOJB30BaHHWS HMX B CBOCH
podecCHOHALHOM IS TEIIEHOCTY;

Ymemo:

- paboTaTh ¢ TIEPCOHAIBHBIM KOMITBIOTEPOM ¥ HCIIOJIb30BATh PA3JIMYHBIC ITAKCTHI
MPUKJIAIHBIX MPOTPaAMM JUIS pemieHus (PU3UYECKMX 3ajJad KaKk B JIOKAIBHOM, TaK M CETCBOM
peKHMaX;

- OCYUIECTBJIATh MOUCK MHGOpPMAIMU MO TOJYYEeHHOMY 3aJaHHIo, cOOp, aHaJIU3 JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS TIOCTABIICHHBIX 3a/1a4;

- MPUMEHATh TPOTPAaMMHOE OOecTeueHne [UIsl TPEACTaBICHUsS, XpaHEHUS U pacyera
(bu3NYeCKUX JTaHHBIX;

- IPUMEHATh COBPEMCHHBIC ITaKeThl MPHUKIAMHBIX MPOrpaMM JUIS pPEHIeHUs 3aaad
MaTeMaTHYECKOr0 MOAECTUPOBAaHUS (U3NUECKUX ITPOLIECCOB;

- BU3yaJIM3UPOBATh W WHTEPIPETUPOBATH PE3YJAbTATHl BBIYMCIUTEIIEHOTO JKCIIEPUMEHTA,
MOJTyYEHHBIC ¢ TPUMEHEHUEM TTaKETOB TMPUKJIAIHBIX TPOTPAMM;

Bnaoemuv:

- HaBBIKAMH Pa0OOTHI ¢ YHUBEPCATBHBIMHU U CHCIIHATU3UPOBAHHBIMY ITAKETAMH TIPHKIIATHBIX
MIPOTPaMM JUTS PEIIeHUsT (PU3UICCKUX 3a/1a4;

- TEXHOJIOTUEH MPUMEHEHUS TTaKETOB MPHUKIAJHBIX TMPOTPAMM JUTS PEIICHUS MPAKTHICCKUX
3aJla4 MaTeMaTU4ecKoi pu3nku;

- OCHOBHBIMU METOJIaMH, CHOCO0aMU W CPEICTBAMHU MOJIy4EHUS, XpaHEHUs], MepepadoTKu
nH(poOpMalliK, METOJaMU YIPABIECHUS MPOEKTAMH W HX pealu3alusIMH C HCHOJb30BaHUEM
COBPEMEHHOTO MPOTPaMMHOI0 00eCeUeHu .

4. COJAEPXAHUE JUCHUIUIMHBI U ®OPMbI OPI"’AHU3 AL YYEEHOI'O

I[TPOLIECCA

IopsinkoBbIH HOMEP M TeMa Kparkoe conepxkanue TeMbl

Cooepiicamenvnuiit Modyns 1

ITakeThl NPUKJIAJIHBIX IPOrPaAMM 0011€r0 HA3HAYEHHUS

Tema 1. .

[Tonsitue o6naunoro xpanuiuina. O030p BO3MOKHOCTEH
OO6nauHble XpaHUIMILA

00JIaYHBIX CEPBUCOB JUISI XpaHEHUSI HHPOPMALIUK.
JAHHBIX

O0630p nporpaMm Ui co3AaHus npe3eHTauui. Pexomengauun

10 CO3/IaHUI0 KaUeCTBEHHBIX MpPe3eHTAlINH.

WHTepakTUBHBIE IUTaKaThl KaK CPEACTBO COBPEMEHHOTO
Tema 2. MHOrO(yHKIIMOHANBHOTO  cpeAcTBa oOyuenus. CoznaHue
Aynuo-BuzyanabHbIE WHTCPAKTUBHBIX IUIAKAaTOB C TIOMOIIbIO CepBHCOB Prezi,
TEXHOJIOTUU Glogster, Cacoo, ThingLink.

OmnnaitH-cepBUCHl  JUII  CO3JaHMS  TECTOB, BUKTOPUH U

KPOCCBOP/OB.

CepBHCHI JUIsl pelakKTUPOBAHMSI MYJIbTHUMENA.

TexHonoruu co3gaHus KOMIbIOTEpHOM aHuMaruu. O030p
Tema 3. IporpaMM JUIsl CO3aHUs KOMITbIoTepHOW aHumarmu. Co3aHue
KomnbroTepHast anumanus aHMMAalLlMU B PEKUME PUCOBAHUSA. AHMMALUS KaK MHCTPYMEHT

NIOBBIIIICHUS] KOHBEPCUH. AKTyalbHOCTh anumanun after effects




u flash. Stop-motion anumanms. IlocnoitHas o0paboTKa.
Hacrpoiika nepexonoB Mexay kagapamu. Hanoxenue 3¢ dexkro
u  ¢unprpoB. Busyanmzanums. Ilommepkka pabotsr ¢ 3D
O6’beKTaMI/I. KOHBepTaHI/IH BUJACO B aHUMAIIUIO.

Tema 4.
BupryanbHbie pusnueckue
nabopaTopun

0O030p oHIIAITH-CEPBHUCOB ISl TPOBEACHUS JTA00PATOPHBIX
paboT U IeMOHCTpAIUU PU3NICCKUX SBIICHUH, TIPOTPAMMHOTO
obecrnieueHus JUIsl CO3aHus BUPTYaJIbHOU J1abopaTopHOi
paboTHI.

CooeporcamenvHulii Mo0yab 2

IlakeTnl NMPUKJIAAHBIX IPOrpamMMm Cli€CMAJbHOI0 HA3HAYCHUSA

Bosmoxxnoctu mnatdopmsl ANSYS Workbench. I'paduyeckuii

Tema 5. uHTepdelic mosp3oBarens. MexaUCUUIIIMHAPHBIE PacyeThl 110
Ansys Workbench tTexHosoruu drag-and-drop. ABToMaTnyeckoe
0OHOBJICHHE/TIEPECTPOCHHUE HAa YPOBHE MPOEKTA.
OOI11re MPUHIUITBI CO3IaHHS TEOMETPUIECKUX MOJICIICH B
Tema 6. Design Modeler. HaBuratop Moieneii u riiaBHOE MEHIO.

DesignModeler

PaGouas oOnacTh 1 3a1laHuE T€OMETPUU PA3IUYHBIX THUIIOB!
00BbEMHBIE TeNa, TOBEPXHOCTH (000JI0YKHN) U JTMHEWHBIE Tea.

I'enepanys KOHEUHO-3JIEMEHTHOM CETKU. MeTOoAbl TOCTPOEHUS

Tema 7. N

Meshing CETKH. DJIEMEHTHI YIPABIICHUS CETKOM. KJ;IIO‘—IeBBIe
0COOEHHOCTH. 3a/laHne TPAHUI] PACUECTHON MOIEITH.

Tema 8. @yHKINN, KOHCTAHTHI U BBIP2)KEHIA. 3ajiaHue CBOMCTB

Eluent MaTepHajIoB U HaYaJIbHBIX YCIOBHM. 3a/laHre TPaHUYHbIX
yCIIOBHH 1 m3MeHeHne qudepeHnnanbHbIX YpaBHEHUH.
[TocTnporieccuHr pe3ynbTaToB rpaduvuecKoro u

Tema 9. KOJIMYECTBEHHOTro aHanu3a. [11abiaoHbI 1715 aBTOMAaTHYECKOTO

CED-Post CO3/IaHUS OTYETOB, 0OBETUHSAIOMINX I'PAPUKU, TAOJIUIIBI,

JIBYMEpHBIE U TpexMepHble n3o0pakenus. Coznanue
aHUMAIIH.




Temarudeckuii mjian

KosanuyecTBo yacos
Ounasi popma 00yueHust 3aounas popma 00yueHus
B T.4. B T.4.
< <
Ha3zBauusi comepKaTeIbHbIX el 25 % el 5| = %
MojyJeii u Tem g = §E~§§§§§§ § aéﬁéﬁ
S| Z| el 2=s8 RS 8] 5] =] 2|58 &8
m < =~ S| O x| = =] A < = < O 3Bl =& =
D) E| o B o m o (D) = ol 5 a9
5| 2| o2 = = X o | 8 S
< ta) o R xR < e} o R SN
ol | = § =) S | = §
RIS | E =1 5 |S =
CoaepikaTeJbHbII MOAYJIb 1
Tema 1. OGnaunbie XpaHUTUIIA 7 2| 5
TAHHBIX
Tema 2. Aynno-Bu3yanabHble 21 6| 15
TEXHOJIOTUU
Tema 3. KommbproTepHas 14 4| 10
aHUMaIHs
Tema 4. BupryanbHble 21 6| 15
¢buznueckue nabopaTopuu
Hmozo no cooeprrcamenvrnomy 63 18| 45
Mmooy 1
ConepxaTeJibHbIH MOTYJIb 2
Tema 5. Ansys Workbench 7 2| 5
Tema 6. DesignModeler 14 4 | 10
Tema 7. Meshing 14 4 | 10
Tema 8. Fluent 14 4 110
Tema 9. CFD-Post 14 4 | 10
Hmozo no cooeprcamenvrnomy 63 18| 45
MOOYII0 2
Bcezo uacos 126 36| 90
5. METOAMUYECKUE PEKOMEHJALMUA JJJIA ITPOBEJJEHW A JIEKIIMOHHBIX,
[MPAKTUYECKUX U JIABOPATOPHBIX 3AHATUUA
JIeKIMOHHbIE U PAKTUYECKUE 3aHATHS HE MIPEAYCMOTPEHBI MIJIAHOM.
Tembl J1a0OPATOPHBIX 3aHATHH
No Konuuecmeo
Ha3zeanue memui
n/n uacoe
1 Co3manne mpe3eHTanWud (MHTEPAKTUBHOTO IUIAaKaTa, OIpoOCa, TeCTa, 9
BUKTOPHUHBI, KPOCCBOP/IA) MO 3aJJaHHON TeMe
2 |Co3nanue nabopaTopHOit paboTHI IO PHU3UKE 9
3 |MonenupoBaHue MEPUOTUNIECKOTO OTPHIBHOTO TEUCHHUS 9
4 |MoaenupoBaHue yAapHO-BOIHOBBIX MPOIIECCOB 9
BCEI'O 36




METOJUYECKUE PEKOMEHJIALIMN ITO OPT AHU3ALIUU CAMOCTOSTEJIbHOM
PABOTBI CTYAEHTOB

CamocrostensbHas pabota cTyqeHTOB 1o Kypey «llpukiamabie mporpammsl Ui (pU3HKOB»

IpenycMaTpuBaeT:

— CHCTEMaTHUYECKOE MOCEIICHUE JJAOOPATOPHBIX 3AHATHIA;

— TOJTrOTOBKY K JJaOOpaTOPHBIM 3aHITHSM;

— CBOEBPEMEHHOE U Ka4eCTBEHHOE 0(hOpMIICHHE OTUETOB 110 Ta00OPATOPHBIM PAbOTaM.

— CaMOCTOATENIFHYIO pa3paboTKy aJrOPUTMOB U TEKCTOB IIPOrpaMM J1a00PAaTOPHBIX PadoT.
Opranuszanusi caMoCTOSITeIbHON padoThl CTYIeHTOB

Konuuecmeo
uacoe

Hazeanue memui

Br160p 1 ncnonb30BaHue 00IauHbIX XPaHHUIINL] 5

O0630p BO3MOKHOCTEN MPOTPaMMHBIX MAKETOB Ui CO3/IaHUs MPE3EHTAIHi:
Prezi, Google Slides, LibreOffice Impress, Keynote, Zoho Show,
VideoScribe wu np. Beibop syummx QyHKIMHA, HEOOXOAUMBIX B
MPOrPaMMHOM ITaKeTe JUTS CO3/IaHus TPE3EHTAIINH.

O0630p OHIANH-CEPBUCOB JJIsl CO3AAHUS MHTEPAKTUBHBIX TECTOB, ONPOCOB,
BHUKTOPHH, KpPOCCBOPAOB, KBECT-HUI'P, MHTCIUICKTYaJIbHBIX KapT A 8
MO3I0OBOI0 IITYpMa, MaplIPYTHBIX KapT U IIp.

AHUMAIUS KaK WHCTPYMEHT TOBBINICHUS KOHBEPCHH. METOIBI CO3/IaHus]
anuManuu. Buapl anuManuu: tpaguimonsas, 2D Bexropnas, 3D, rpaduka 10
nBIOKEHUs, Stop-motion.

O0630p OHJIANH-CEPBUCOB C BUPTYAIbHBIMH JTAOOPATOPHBIMU paboTaMH IO 15
buzuke.

Pacuernas miuatdopma Ansys Workbench kax wucTpymeHT uHTerpaunun
MMPOTPAMMHBIX TPOAYKTOB JJIsi MOJCIUPOBAHUSA (DU3UUYCCKUX IPOIECCOB.
MuctpymenTtsl s B3aumojeicTBus ¢ CAD-cucTremaMu, HCIpPaBICHHS 5
neeKTHOM TeOMETPHH, CO3JIaHUsSI BBICOKOKAYECTBEHHBIX CETOK, Npe- H
[MOCT-TIPOIIECCHHTA.

Monayne DesignModeler kak OCHOBHOW HWHCTPYMEHT JJIsS CO3JaHHUS
[MapaMeTPU30BaHHBIX T€OMETPUYECKUX MOJIENer “‘c Hynd , a Takke s
penakTupoBanus UMNoptTupoBaHHbix CAD-moneneit. Co3ganue reoMmeTpuu
pa3IUYHBIX ~ TUHOB.  MHCTpyMEHTHl  MmapaMmMeTpu3alud  MOJIENEH.
NHcTpyMEeHTBl JUIsl UCHpaBlieHUs: Je(eKTHON TreoMeTpud u A0pabOTKH
MOJIEIH.
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Metoapl moctpoenuss cetku B Ansys Meshing. KomnmpoBanue cerkw.
3amura Tonojoruu. KitoueBsie 0cOOEHHOCTH. 3a/laHue TpaHUIl PacUETHOM 10
MOJEIIN.

Ansys Fluent xak WHCTPYMEHT MOJCIUPOBAHMS TEUCHHU >KUAKOCTEH W
ra3oB s OPOMBIIJIEHHBIX 33agad C  Y4eTOM TypOYJIEHTHOCTH,
TEMI000MEHa, XUMUYECKUX peakiuil. MeTo/bl UYUCIEHHOIO pelleHHUs | 10
pacniapayuienuBanus. TypOyneHTHOCTh, (pa3oBbIi mepexos, TEerooOMeH ¢
W3ITy4eHUEM, TE€UCHUS C XUMUYECKHUMH PEAKIIUIMHU.
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[TocTmporiecCHHT pe3yabTaTOB rpa@uecKoro M KOJIMYECTBEHHOTO aHAIH3a
B CFD-Post. Co3ganne anmmanuu. [loAroToBka OTYETOB, MOCTPOCHUE 10
rpaduKoB, TaOIUL, H300paKEeHHIL.

BCEI'O 90




7. UHAUBUY AJIbHBIE 3AJJAHUS

NupuBuyansHbIE 3a1aHUS HE IPEAYCMOTPEHBI.

8. KOHTPOJILHBIE BOITPOCHI K [TPOMEXYTOYHOU ATTECTALIMMN

[TonsTHE 00JIAYHOTO XPAHUITHIIA.
0O030p BO3MOKHOCTEH 00JIAYHBIX CEPBUCOB ISl XpaHEHHsI HH()OPMAIHH.
Ob6nayHOe XpaHEHHE JaHHBIX: IPEUMYILIECTBA U HETOCTATKH.
Ocob6ennoctu npeseHTanuu. [IpaBuiia co3manus Mpe3eHTalnuH.
OCHOBHBIE AIIEMEHTHI U CTPYKTypa HHTEPAKTUBHOTO TIIAKATa.
CpenctBa co371aHNsI MHTEPAKTHBHBIX TJIAKATOB.
CepBHCHI U peIaKTHPOBAHUS MYJITBTHUMEINA.
WHuTepakTHBHBIE CIIOCOOBI AKTHUBH3AIINY TI03HABATEIHLHON JEATEITBHOCTH.
TexHonoruu co3ganus KOMIbIOTEPHON aHUMAIIMH.

10. Mertoabl co3manns aHUMAaLUK. BUas aHUMAaIIUY.

11. O630p mporpamMm i CO3AaHUSI KOMITBIOTEPHOU aHUMAIIUH.

12. AHuMaIs Kak HHCTPYMEHT ITOBBIIICHUS KOHBEPCHH.

13. BupryanbHble IPUOOPHI.

14. Mertoauka co31anusi BAPTYaIbHOM TaOOpaTOPHOU pabOTHI.

15. TpeGoBanus k uHTEpQECy A MPOBEACHUS U YIIPABIEHUS BUPTYaJIbHON
nabopaTopHOU paboTOM.

16. Tlpumeps! BUPTYaIbHBIX Ja00OpATOPHIA.

17. Buppl 1 3a1a4u IPENPOIIECCOPOB U MOCTIPOIIECCOPOB.

18. Busyanu3zanus u 00paboTKa pe3yJIbTaTOB BRIUUCIUTEIHHOTO SKCIIEPUMEHTA.

19. CpencrBa Bu3yann3aluu HAy9HBIX PacUETOB.

©CoN~ LN E

9. OBPA3EL MOAYJIBHOI'O KOHTPOJIA

IOy BIIO «IOHEIKUA HAIIMOHAJIbHBIA YHUBEPCUTET»
DU3MKO-TEXHUUECKHH (PaKyIbTeT

Hanpaenenue noocomosxu: 03.04.02 ®u3uxa

Maeucmepckas npoepamma: Komnvromepnasn ¢puszuka

IIpoepamma nooecomosku: Mazucmpamypa

Cemecmp |

Yuebnas oucyuniuna Ilakemwt npuKkiaoHvix npozcpamm 011 Pusukoe

MO/JVYJIbHAA KOHTPOJIbHAA PABOTA
BAPHUAHT Nel

1. Cpe,ZLCTBa CO3J1aHUA MHTCPAKTUBHBIX IIJIAKATOB.
2. CO3,[[21HI/IG Mpe3CHTalMU C IIOMOIIBIO CEpBUCA Prezi.

VYTBep:k/IeHO Ha 3aceaHuu Kadeapsl oOmien GU3MKu 1 TUAAKTUKN GU3UKU
IpOTOKOJI Ne oT*“ ” 20 T

3aB. kadenpoii

[IpenonaBarens




KpuTeplm OCHUBAHHUA MOAYJ/ILHOI'O KOHTPOJIsA

Homep 3a0anusn Konuuecmeo vannoe
3ananue 1 5
3ananue 2 5
Bcezo 10

10. OBPA3EL] D5 K3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3AMeEHY

1. TlonsTtue o6maunoro xpanuiuiia. O630p BO3MOKHOCTEN 0OJaYHBIX CEPBUCOB IS
xpaHeHus: nHpopMaruu. O0nayHOe XpaHEHUE TaHHBIX: TPEUMYILECTBA U HETOCTATKHU.

2. Ocobennoctu npe3eHTanuu. [IpaBuia co3aHus Mpe3eHTaIUH.

3. OCHOBHBIE JIEMEHTHI M CTPYKTypa HHTEPAKTUBHOTO TuTakata. CpeacTBa CO3aHus
WHTEPAKTHBHBIX TJIAKATOB.

4. CepBUCH VI PeIaKTHPOBAHUS MYJIbTHMETHA.

5. VHTepakTUBHBIC CIIOCOOBI AKTUBH3AIMH ITO3HABATEIILHOM JIeITECIIHHOCTH.

6. TexHOIOTHHU CO3/IaHUs KOMIIBIOTEPHON aHMMAIMKA. MeTO bl CO3/TaHUs aHUMAIIHH.
Bunnr anumanun.

7. O0630p mporpaMM ISl CO37aHUST KOMITBIOTEPHON aHUMAIIUA. AHUMAIIHS KaK
MHCTPYMEHT MOBBIIIEHNS KOHBEPCHH.

8. Bupryansnsie mpudopsl. [IpruMepsl BUPTyaIbHBIX JTa00paTOpHUi.

9. Meroauka co3aaHusi BUPTYyaTbHON J1a00paTOPHOUN padbOTHI.

10. TpebGoBanus k uHTepdEUCY IS MPOBEICHUS U YIIPABICHUS BUPTYAIBHOM
nabopaTopHOU paboTOM.

11. T'paduyeckuii uatepdeiic. Padbora ¢ mpoexrom B Workbench.

12. Cosmanue 3cku3a reoMmeTpuucckoi Mmoaenu B DesignModeler: uactpymeHThI
PHUCOBaHMS U PEIAKTUPOBAHUS ICKU3A.
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13. 3apmanue orpaHUYeHHI U CBA3EH MeX Iy 00bEKTaMu, 3aJJaHUe Pa3MEPHBIX TapaMeTPOB

acku3a B DesignModeler.

14. Tlpocreiimmue onepaiuu MoaenupoBanus B DesignModeler. Onepanuu ¢ 00beMHBIMU

MoIeNsIMH. J{OTIOJTHUTENIbHBIE HHCTPYMEHTBI MOJICIMPOBAHUSL.
15. O6urre HacTpoiikK reHeparopa cetok B Meshing.

16. Pa6ota ¢ mento Mesh Control: koHTpoib GOPMBI 37IEMEHTOB, JIOKAILHOE H3MEHCHHE

CCTKH, INIOTHOCTb CCTKHU B KOHTAaKTHOH 00JIacTH.

17. Pab6ota ¢ mento Mesh Control: komanga Refinement, rerepartust peryispHoO# ceTKH 1o

pa3MeTKe, CeTKa Ha COYETAIOIIMXCS IOBEPXHOCTSX.
18. IIpocMOTp ceTku KOHEUHBIX 1eMeHTOB. OmmnoOKku B reHepanuu cetku. Padora ¢
BUPTYAJIbHOU TOIOJIOTUEN.
19. dyHkIwH, KOHCTAHTHI U BbIpakeHus B Ansys Fluent.

20. 3apmaHue CBOMCTB MaTepHajoOB U HaYaJIbHBIX YCIOBUH. 3a/laHMe TPAaHUYHBIX YCIOBUH.

21. MogenupoBanue TypOyneHTHocTH B Ansys Fluent.

22. KoHBEKTHBHBIN 1 Ty4UCTHIN TemiooOMeH B Ansys Fluent.

23. Xumuueckue peakiuu u ropenue B Ansys Fluent.

24. Muorodaznbie TeueHust 1 MaccooomeH B Ansys Fluent. Orpannuenus Mo ieneii.

25. Hactpoiiku pematens B Ansys Fluent:mapameTps! 1 onmuy. KOHTPOJIb IAroB PEHIeHHs..

26. Buapl u 3aa4u IPETIPOLIECCOPOB U MOCTIPOIIECCOPOB.
27. Buzyanuzanus u 06paboTka pe3ynbTaToB BEIYUCIUTEIHLHOTO SKCIIEPUMEHTA.
28. CpenctBa BU3yalIM3allMd HAYYHBIX PACYETOB.
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Oobpaszey IK3aMeHAUUOHHO20 Oulema

TrOY BIIO «IOHEIKHWA HAIIMOHAJIbHbIA YHUBEPCUTET»
OU3UKO-TEXHUIECKUH (PaKyIbTeT

Hanpasnenue noocomosxu: 03.04.02 @®u3uxa

Mazucmepckas npoepamma: Komnvromepnasn guzuka

IIpoepamma noocomoexu: Mazucmpamypa

Cemecmp |

Yuebnas oucyuniuna Ilaxemot nPUKIAOHBIX NPOZPAMM 0N PUIUKOE
BUJIET Nel

1. HnTtepakTuBHbBIE CIOCOOBI AKTUBU3ALIMHU I03HABATEIHHON JESITEBHOCTH.
2. Bwusyanuszanmst 1 00paboTKa pe3ysIbTaTOB BEIUUCIUTEFHOTO AKCIIEPHUMEHTA.

VYTBepkaeHO Ha 3acedaHud Kadeapoil BbICIIEH MAaTeMaTUKU M METOJUKU TpenoJlaBaHus
MaTEeMAaTHKH, TPOTOKOI Ne oT*“ ” 20 T

3aB. kadeapoit

DK3aMeHaTop

Kpumepuu OUCHUBAHUA IK3AMEHA

Homep 3a0anusn Konuuecmeo 6annos
3aganue 1 25
3aganue 2 25
Bcero 50 danii0B

11. OBPA3EIl TECTOBOI'O 3AJJAHIA

He npedycmompeno

12. KPUTEPUM OLIEHMBAHUA

IIo KypCy HIpcAamnojiaracrcsa nmpoBCACHHUC HpOMe)KYTOqHOﬁ arrecrallui B BUAC MOAYJIBHOI'O
KOHTPOJIA, BBIIIOJIHCHUC O1oka J'Ia60paTOpHLIX pa60T H 3K3aMCHa.

Pacnpeoenenue 6annog, Komopsie MOZynm ROAYUUMb CHLYOEHN b
6 npoyecce u3yyeHus OUCYUNIUHbL

MaxkcumMaJjabHOe

dDopMa KOHTPOJIA
KOJHYECTBO 0JIJIOB

JIaGopatopHas pabota Ne 1 10
JIaGopatopHas pabota Ne 2 10
JIabopatopHas paborta Ne 3 10
JlaGopatopHnas pabora Ne 4 10

MonynbHBII KOHTPOJIb 10
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DK3aMeH 50
Bcero 100

HlIxana coomeemcmeus 6417108 HAUUOHAIbHOU WIKATlE

Ouenka Ouenka no . Ouenka no
no mxkaJje | 100-6anabHoii Ouerika o rocynapersenmoi Hae rocy1apcTBeHHOi
ECTS S (3k3amMeH, 1M PepeHUPOBAHHBIN 324eT) mxaze (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1o) 3a4TEHO
D 70-74 3 (yIOBJIETBOPHUTEIBHO) 3aYTEHO
E 60-69 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyHOBHeTBOPHTeHHiO) HE 3a4TEHO

C BO3MOYHOCTBIO TIOBTOPHOU ClIAYH
2 (HeyIOBJIETBOPUTEIIHHO)
F 0-34 C BO3MOKHOCTBIO IIOBTOPHOM CJIa4H MPH YCIOBUN HE 3a4TCHO
00s13aTeTLHOTO HA0Opa JOTOTHUTEIBHBIX OAJIIIOB

13. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUE YYEBHOI'O ITPOLIECCA.

JlaGopaTopHble 3aHATHS TPOBOAATCS B  KOMIIBIOTEPHOM  Kilacce, OOOpPYIOBaHHOM
KOMIBIOTEpAaMHU C JIMIIEH3WOHHBIM TMPOTPAMMHBIM OOecrieueHneM, IOCTyroM K cetu HuTepHer,
CTOJIaMH, JTOCKOH.

14. PEKOMEHJIOBAHHAS JINTEPATYPA

Koa-Bo
Ne IK3EMILISAPO
n/ HaumenoBanue BB

n ouodIHOTEKE
JonHY

Hanunumne
3JIEKTPOHHOI

BepCUM B
9BC

Ocnosnaa numepamypa

Cunopoga E. B. Hcnonb3yem cepBucsl Google:
3JIEKTPOHHBIN KabuHeT npenoaasaresns / E. B. Cunoposa;
Poccuiickas akaa. oOpazoBanus; MH-T nes. oOpa3oBaHusl. -
Cankrt-IlerepOypr: BXB-IlerepOypr, 2010. - 269 c.

Konapanun T.B., Tkauenko b.K., bepesnnkoa M.B.,
EBnoxumos A.B., 3ye A.Il. [IpumeHenne nakeTos
MPHUKJIAIHBIX TPOTPaMM MPU U3YUYEHUU KYPCOB MEXaHUKHU
2. | »KuOKocTH M rasa: YuebHoe nocodue. - M.: MOTU, 2014. - - +
104 c.

https://elibrary.ru/item.asp?id=19446720 (asmopuzosannmwiii
00Cmyn Ha meppumopuu yHugepcumema)

Kenszuner 1. ['oBopu Ha s3bike auarpamm Iloc. mo Bu3zyan.
KOMMYHUKAIHSIM Uit PYKOBOAUTENEH /
3. | A. XKensazuwr; Ilep. ¢ anrn. A. Myunuka — M.: UH-T - +
KOMIUIEKC. cTparer. uccnen., 2004 — 217 c.

https://elibrary.ru/item.asp?id=19750951 (asmopuszosannuiii



https://elibrary.ru/item.asp?id=19446720
https://elibrary.ru/item.asp?id=19750951
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00Cmyn Ha meppumopuu yHugepcumema)

bacos K.A. I'paduueckuii uatepdeiic kommiekca ANSYS /
K.A. bacos; yue6. mocobue. — Caparos: [IpodoOpazoBanue,
4. | 2017 —c. 239 - +
https://elibrary.ru/item.asp?id=29994902 (asmopuzosanuswiii
Q0CMYN HA MePPUMOPUU YHUBEPCUMEMQ)

JlaGoparopHbIit MIPaKTUKYM 1o ooOuieit u
SKCIEPUMEHTaJIbHOW  (u3uKe: ydyeOHoe mocodue 1o
5. | cnemmansrocT 032200 "®usuka" / [B. H. Anexcanapos u 12 -

ap.]; mox pen. E. M. I'epmienzona, A. H. Mancyposa. -
Mocksa: ACADEMIA, 2004. — 460 c.

Jlonoanumenvhasn numepamypa

JlabopaTopHbIii ~ MpakTUKyM 1O  HUHMOpPMAaTUKE U
KOMITBIOTEPHBIM TEXHOJOTHsIM: YueOd. mocobue / B. B.
6. | bparkesuu, 1. A. 3omorapeBa, B. E. Kimmutok u ap.; [lox 3 -
pea. A. W. Ilymxkaps ; XapbK. roc. 3KOH. YH-T. - XapbKOB:
NHXOK, 2004. - 468 c.

Hopeunkos U. I1. UndopmannoHHble TEXHOJIOTUH B
7. | obpazoBanum / U. I1. Hopenkos, A. M. 3umun. - M.: U3n-Bo 2 -
MI'TY um. H. D. baymana, 2004. - 349 c.

[lepesepses C. . Auumanus B Macromedia Flash MX / C.
N. Ilepesepses. - M.: BUHOM, 2005. - 374 c.
https://elibrary.ru/item.asp?id=19592893 (asmopuszosannutii
0ocmyn Ha meppumopuu yHugepcumema,)

barenrkuna O.B. Texnonoruu aHUMaIiu /
O.B. barenbkuna; yue0. mocoOue sl CTYIEHTOB BBICIIMX
y4eOHBIX 3aBEICHMUM, OOYydYalIMUXCA 1O HaNpPaBJICHHUIO
noarotoBku  OakaimaBpa  09.03.02  "HudbopmarmoHHbIe
9. | cucrembr u Texnonoruu". — M.: ®I'b OV BIIO «Omckuit - +
rOCyJIapCTBEHHBIM TEXHUYECKUM yHUBepcuTeT», 2015. —
116 c.

https://elibrary.ru/item.asp?id=24846264 (asmopuszosannutii
00Cmyn Ha meppumopuu yHugepcumema)

15.  HMH®OPMAIMOHHBLIE PECYPChI

1. Caiit, comeprkanmii BUPTYaJIbHBIC JIAOOpPATOPHBIC PabOTHI JUIs ydamuxcs 1o (usmke,
XUMHH, OHojioruy, skojorun. - URL: http://www.virtulab.net/ (nata o6pamenus 15.04.2019).

2. CaiiT, comepkauiuii yueOHbIC MaTepuabl, JIA0OpaTOpHbIe PabOTHI, TECTHPOBAHHE IIO
¢usuke. - URL: http://www.all-fizika.com/ (nara oOpamenus 15.04.2019).

3. IlocTosTHHO OOHOBIISIEMBIH CAalT, COMEpKAIINN WHTEPAKTHBHBIE TJIAKAThI, MOJIEIH, KBECT-
urpel o ¢usuke. URL: _http://www.interfizika.narod.ru/ (nara oopamenus 16.04.2019).

4. CaiiT, conepxamuii oOyJarone BUICOYPOKH MO mporpamMMmHbIM mpoayktam ANSYS.
URL: _https://www.cadfem-cis.ru/knowledge/video-cadfem/ (nata obparenus 16.04.2019).

16. ITPOTPAMMHOE OBECIIEYEHHME

1. Cpena paspaborku ¢usuyeckux 2D  cumymsumii. B cBoGommom  jmocryme.  URL:
http://www.algodoo.com/



https://elibrary.ru/item.asp?id=29994902
https://elibrary.ru/item.asp?id=19592893
https://elibrary.ru/item.asp?id=24846264
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2. Caiit, TpeOoCTaBIAIONIMIA CTyA€HTaM OecIIaTHOE MpOorpaMMHOE oOecredeHue s
monenuposanus. URL: https://www.ansys.com/academic/free-student-products/
3. Windows 7 PRO (xopriopatuBhas nunen3us JOHHY Ne 46484614).

PabGouass mporpamMma paccMoTpeHa M TIepeyTBEepKJeHa Ha 3acefdaHuu kadeapsl oOmen
(GU3HMKYM ¥ TUAAKTUKN QU3NUKH C U3MEHEHUsAMH (06e3 u3mMeHeHuit) Ha 20 y4eOHBIN TO/I.

ITpoTokon Ne ot “ ” 20 T

3aB. kadeapoi H.I". Mamtok

PabGoyass mporpamMma paccMOTpeHa M TIepeyTBEpKIeHAa Ha 3acefdaHuu Kadeapsl oOmen
(bYBUKH U TUAAKTUKEA QU3HKK ¢ U3MEHEeHUsIMHU (0e3 n3MeHeHui) Ha 20 y4eOHBIH TO/I.

ITpoTokom Ne oT “ ” 20 1.

3aB. kadenpoit H.I". Mamiok
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