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1. eab U njIaHupyeMble pe3yJabTaThl 0CBOCHHSI JUCHUNIMHBI (MOIYJIs)

Lenbr0 OCBOSHHSI JUCIUIUIMHEI SBISIETCSA (POPMUPOBAHHE CIECAYIOUIMX KOMITETCHIINA:

- OIIK-3. CnocobeH uCHOIb30BaTh BBIUMCIUTEIbHBIE METOJbl U aJanTHPOBATh
CYUIECTBYIOIIME TPOTPaMMHBIC TMPOIYKTHI ISl  pemleHus 3anad4  npodecCHOHATbHOU
JIeATEIBbHOCTH.

- [IK-3. CniocobeH K penieHnto npogecCuoHaIbHBIX TPOU3BOICTBEHHBIX 33/1a4.

Pesynpraramu 0CBOEHUS AMCLUIUIMHBI SBISIOTCS CIAEAYIOIINE WHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

- HOIIK-3.1. Hcnonw3zyer coBpemeHHble |T-TexHOIOTMH TIpM cOOpe, aHalu3e H
NpeCTaBICHUN HHPOPMAITUN XUMHYECKOTO TIPOQHIIS;

- NOIIK-3.2. Ucnonb3yeT cTaHAapTHBIE U OPUTHHAIBHBIE IPOTPAMMHBIE MPOYKThI, IPH
HEOOXOIMMOCTH aJalTUPYS UX JJISl PELICHUs 3a1a4 NPO(HeCCHOHAIBHOM AeITeIbHOCTH;

- MOIIK-3.3. Hcnons3yeT COBpPEMEHHBIC BBIYUCIUTEIBHBIC METOABI ISl 0OpabOTKH
JAHHBIX XUMHYECKOI'O 3KCIEPUMEHTAa, MOJEIMPOBAHUS CBOWCTB BEIIECTB (MaTepUalioB) U
IIPOLIECCOB C UX YYACTHUEM.

- UIIK-3.1. Ananu3upyerT HMEIOLIMECS HOPMAaTUBHBIE JIOKYMEHTBHI II0 CHCTEMaM
CTaHAapTH3alUU, pPa3padOTKH W TMPOM3BOACTBY XUMHUYECKOW TNPOAYKIMU U TMpeagaraer
TEXHUUYECKHUE CPEJCTBA JJIsl PELLIECHUS IOCTaBICHHbIX 3a/1a4;

- UIIK-3.2. I1Ipou3BOaUT OLIEHKY MPUMEHUMOCTH CTaHJAPTHBIX W/WIH MPEAJIOKEHHBIX B
pesynbrare  HUP TexHonoruueckux pemeHuid Ha OPUMEHHMOCTb C YYE€TOM cHelnu(puKu
M3Yy4aeMbIX MIPOLIECCOB.

2. 33}13‘11/1 OCBOCHHUA THUCHHUIIIMHBI

— OcBoutp 00mMEe BO3MOXKHOCTU coBpeMeHHbIX CAE-cucteM mNpUMEHHUTEIBHO K
MEXaHUKE KUJKOCTHU U Ta3a,

— OCBOUTH TEOPETUYECKHUE OCHOBBI MEXAHMKH KHJIKOCTH W raza U allfOPUTMOB pabOTHI
CAE-cucrewm;

— OcBoutb 3¢ deKkTuBHBIC TPUEMbI padbOTHI ¢ IporpaMMHbIM KoMiiekcoM ANSY S CFX.

3. MecTo AncuuMmInHbI (MOAYJisl) B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMblI

JucuumuimHa otHOcUTeA K bioky 1 «/lucuumnnuna (Moynu) mo Beioopy (IB.06)».

JlucuuniamHa OTHOCHTCS K 4YacTH 00pa3oBaTelIbHON MporpamMmbl, (GOpMHpPYEMOit
yYacCTHMKaMU 00pa30BaTeNbHbIX OTHOIIEHUH, Ipe/ylaraeTcsi 00y4aronmmMcst Ha BBIOOD.

4. Cemectp(bl) ocBOoeHHMs M opMa(bl) IPOMEKYTOUHONH ATTECTALMH 110 JIMCHUIINHE

Cemectp 3, oK3aMeH.

5. Bxoanble TpeOGOBaHNS 1JIs1 OCBOEHUS U CUMIIMHBI

HucuunnmnHa «VHXEHEepHbI aHalu3 B CUCTEME KOHEYHO-3JIEMEHTHOTO aHajau3a
ANSYSy saBnsercst TOrHUECKUM MPOIOJKEHUEM B IIETIH TUCIUIUIMH 110 HAMPABICHHUIO «XUMUSD).
I[J'IS[ yCHGIHHOFO OCBOCHUA OUCIHUITIINHBI TpC6yIOTC$[ pe?;an)TaTI)I O6y‘ICHI/I$I 110 CJ'IGI[yIOHII/IM
JUCIUIIIIMHAM

XuMmuueckasi TEXHOJIOTHs; (u3nka, MaTEeMaTHYECKUM aHaJIM3, OCHOBBI CHCTEMHOTO
aHall3a U MOJECIIMPOBAHUE TEXHOJIOTMYECKUX IPOLECCOB, aKTyalbHbIE 3aJaud COBPEMEHHOU
XUMHUHN 2, OCHOBBI HpOCKTI/IpOBaHI/IH XUMHUYCCKUX U He(l)TeXI/IMI/IIIeCKI/IX HpOI/ISBOJICTB.

6. SI3bIK peanuzanun

Pycckuit



7. O0beM TUCHUTIIHHBI (MOTYJIA)

OO0mmas TpyA0eMKOCTh TUCIUIUTHHBI COCTaBiseT 4 3.¢., 144 yacoB, U3 KOTOPBIX:
— gekuuu: 12 u.;
— npaktrueckue 3ansarus: 20 4.;
B TOM YHCJIe IpaKTHuecKas noaroroska: 20 u.
O0BeM caMOoCTOATENBHOM pabOTHI CTYIEHTA ONPEAEIICH YUCOHBIM IIAHOM.

8. Conepikanue TUCHUIIHHBI (MOIYJIfA), CTPYKTYPHUPOBAHHOE IO TEMaM

Tema 1. OcHOBBI MexaHUKH XKUaKOcTH U Taza (MXKI):

OCHOBHBIE  ypaBHEHUs [JIBHOKCHHMS JKUIKOCTM M Ta3a, TIPAHUYHBIE  YCIIOBHS.
DopMyITUpPOBaHNE OCHOBHBIX YPaBHEHUH JIBIKEHUS JKHIIKOCTH W ra3a B oOIIeM BHJIE B CiIydae
JAMUHAPHOTO U TYpOYJEHTHOIO TEYEHHs. THIbl TPAHUYHBIX YCIOBUH M UX MaTeMaTuyeckas
peanuzanusi.

Tema 2. MeToa KOHEUHBIX 00BEMOB TpUMeHUTENHHO K MK,

OCHOBHBIE TIOJIOKEHUSI, HEOOXOJMMBIE JUIS JHUCKPETU3AlMU WCXOJHBIX YypaBHECHUHU.
[Tpeobpa3oBaHue ypaBHEHUH.

Tema 3. OcHOBBI TOCTpoeHHUs pacueTHBIX ceTok mia 3amady MXXI ¢ ucnonbp3oBaHuem
o6onouku ANSYS Workbench.

Oco0OeHHOCTH TOCTPOCHHSI PACYCTHBIX CETOK NPHUMEHHUTEIbHO K 3amadam MXKT.
Onucanmne unHtepdeiica nporpammHoro moxyiss Mesh B mporpammuHoMm komruiekce ANSYS
Workbench.

Tema 4. Onucanne nporpaMmmuoro komruiekca ANSYS CFX.

OnucaHue HHTEPAKTUBHOIO pekuMma padoTbl. OCHOBHBIE CTaJAMM PpELICHMS 3aayu.
[logroroBka monenu K pemieHuto 3aaaud. Co3gaHue pacyeTHOro jaomeHa. [lpunoxenue
rpaHnyHbIX ycnoBuid. [loctnpoueccopHas o6pabdorka. Pemenne yueOHbIX 3a1au.

Tema 5. MoaenupoBaHue HECKUMAEMBIX BSI3KMX TEUEHUN B JAMUHAPHOM MOCTaHOBKE.

Oco0eHHOCTH TIOCTPOSHUST MOJCIHN JIUIT HEC)KUMAEMBIX TCUCHHH. [ paHUYHBIC YCIIOBUSI.
Y4er OMOMHUTENHHBIX J(P(EKTOB, BO3HUKAIOIIMX B HEC)KUMAeMOH >KHMIKOCTH. PemieHue
y4eOHBIX 3a7a4.

Tema 6. MozaenupoBaHue CKUMAEMBIX BSI3KUX TEUEHUW B JAMUHAPHOM MOCTaHOBKE

OcoOEHHOCTH TIOCTPOEHUS MOJACIU JUIsl CXKUMaeMblX TeueHuu. Jl03ByKOBbIE U
CBepX3BYyKOBbIe TeueHusi. OOpazoBaHue yIapHBIX BOJH. Pernienne yueOHbIX 3a/1a4.

Tema 7. [IpakTuueckas pabora — pellleHHue MPaKTUYECKUX 3a/lay, CPaBHEHUE PEIICHUS C
AHATUTUYECKUM I TIOyYE€HHBIM HHBIM CITIOCOOOM:

— OOTekaHue IACTUHEI IIOTOKOM HECKHUMAaeMOH KUIKOCTH

— Teuenue B TpyOe

— TedeHne ¢ BHE3AMHBIM pacIIMPEHUEM/ CKaTHEM

MopenupoBanue mpolecca ABUKEHUS KUIKOCTU B 3asBICHHBIX YCIOBHUAX, IPOBEpPKa
CXOJIMMOCTH M TOYHOCTH pEIICHUs, CPAaBHEHHE pE3yJIbTATOB pacueTa C HWHXKEHEPHBIMH U
AKCIIEPUMEHTAIIbHBIMU PE3YJIbTaTaMHU.

Tema 8. OcHOBBI MeXaHUKH )KUIKOCTH U Taza (MXKT):

OCHOBHBIE  ypaBHEHHUsS [JBWKEHHUS JKUJKOCTM U Tas3a, TpaHUYHbIE YCIOBUSA
MIPUMEHUTEIBHO K TYPOYJIEHTHBIM TCUCHHSIM U TETNIOOOMEHY.

Tema 9. OcHOBBI MOIETUPOBAHKE TETNIOOOMEHA B KUJKOCTH U Ta3e.

Buast  termooomena. Iloctpoenme  monenu. 3agaHue  TpaHUYHBIX — YCIIOBHI.
Panuanmonnslil TennoooMeHn. KoHBeKTHBHBIN TemmooOMeH. Perienne yaeOHoi 3a1a4m.

Tema 10. OcHOBBI MOJIETHPOBaHUS TYPOYJIEHTHBIX TEUECHUH.

duznyeckue MPUUMHBI BOBHUKHOBEHUS TYpOyJIEHTHOCTH. MareMaTu4eckue ypaBHEHUs,
onuceBatone APPexTs TypOyJeHTHOCTH. Mojenun TypOyJIeHTHOCTH, TPUMEHSIEMbBIE B
pacuerax JBUYKEHHUS KUJKOCTHU U rasa.



Tewma 11. IlpakTudeckas paboTa — pelIeHre MPAKTUISCKUX 3a/1ad, CPAaBHEHHUE PEIICHUS C
AHAIIUTUYCCKUM HJIHU MMOJIYYCHHBIM WHBIM CHOCO6OMZ

— Pemenue 3agau TeruiooOMeHa B ABMKYIICHCS KUAKOCTH/ ra3e

— Pemienue 3a1ay ecTeCTBEHHON KOHBEKIIUU

— MogenupoBanue TypOyJIEHTHBIX TE€UEHUU B KaHalax pa3luyHON (OpMBbI, CpaBHEHHE
pemicHus ¢ MHXXKCHCPHBIMU METOAUKAMU

9. Tekymuii KOHTPOJIb MO AUCHUIIHHE

Texkymui KOHTpPOJIb IO JUCLUUIUIMHE IIPOBOAMTCS IIyT€M KOHTPOJSA IOCEHAEMOCTH
JEKUUHA M TNPAKTUYECKUX 3aHATHH, IPOBENCHUS 3aHATHM C IPE3CHTALMAMM CTYIEHTOB IO
WH/IMBUYaIbHOMY 3a/laHUI0 U (UKCHpYyeTcs B (hopMe KOHTPOJIBHOW TOYKH HE MEHEE OJHOIO
pasa B ceMecTp.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTECPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

JK3aMeH B TPeTheM ceMecTpe IPOBOAUTCA B YCTHOM (hopMe B BUJE OTBETA Ha OUIIET.

DK3aMEHAIIMOHHBIA OWJIET COCTOUT U3 ABYX TEOPETHUYECKUX BOIPOCOB, MPOBEPSIOLINX
ocBoenue kommnerennui OITK-3, I[TK-3. [IpoxomkurenbHOCTh Sk3ameHa 1,5 gaca.

[Ipenocrasnsercs pa3BepHyThI OTBET B YCTHOU hopme.

[IpuMepHBIil nepeyeHb TEOPETUYECKUX BOIIPOCOB:

Kakumu ypaBHEHUSIMH OTIMCHIBAETCS JTBUYKEHUE BSI3KOM CKUMAEMOMW KHUIKOCTH?
KakoBbI OCHOBHBIE YIPOIIECHUSI YPaBHEHUH ABUKEHUS KUIKOCTH U raza?

Tunel rpaHUYHBIX YCIOBUM U UX IPUMEHEHHE.

TedeHue )KUIKOCTU B IOIPAHUYHOM CJIOE.

KakoBa ocHOBHasi ujess KOHEYHO-OOBEMHOM amIpPOKCUMAIMU TPU PEIICHUU 3a]ad
MXKT?

B ueMm ee qocToMHCTBA M HEIOCTATKU 110 CPABHEHUIO C IPYTUMU METOAaMU?

7. B yem 3akioyaroTcss OCOOCHHOCTH IOCTPOCHMS PACUYETHBIX CETOK JUIsl PELICHUS

3agagd MOKIT™?

8. IlpuBecTu OCHOBHBIE OTIWYMSI CHOCOOOB pEIICHUS YpaBHEHHH JABM)KCHUS

CKUMaeMOH U HECKUMAEMOH KUIKOCTHU.

9. TIlpu kakux ycnoBHUsIX HEOOXOTUMO YUUTHIBATH dPQPEKTHI CHUMAEMOCTH JIJIS BO3AyXa.

10. OcobeHHOCTH MOJIETMPOBAHHSI YIaPHBIX BOJH.

Pesynbrarel OTBETa ONPENIEAI0TCS OLIECHKAMH «OTIUYHOY, «XOPOLIOY,
«YJIOBJICTBOPUTEIILHO» WJIM «HEYJOBJICTBOPUTEIbHO». MTOroBasi OIEHKA CKJIAJbIBACTCS U3
OIICHKH OTBEeTa Ha OWJET, pe3ylbTaTOB OTBETOB HA JIOMOJHHUTENBHBIE BOIPOCHI U OIICHOK 3a
BBITIOJIHEHHE MPAKTHYECKUX paboT (Tema 7 u Tema 11) B cemecTpe.

OneHKa «OTJIMYHOY» BBICTABIISIETCS CTYAEHTY, €CJIM JaHbl IOJIHBIE U TIPABUJILHBIE OTBETHI
Ha BCE BOIMPOCHI, COJIEPKAaHUE OTBETA U3JIOKEHO JIOTUYHO M TIOCIE0BATEIHHO; CYIIECTBEHHbBIS
dakTHyeckue OMMOKH OTCYTCTBYIOT; OTBET COOTBETCTBYET HOPMaM PYCCKOTO JTUTEPaTypHOTO
s3pika. CTYyACHT JIOJDKEH JaTh WCYEPIBIBAIONIME U TPABUIBHBIE OTBETHl HA YTOYHSIONIHME W
JIOTIOTHUTEIbHBIE BOMPOCHI dK3aMeHaTopa Mo TeMe BompocoB. He nomyckarorcs HeOombINe
OIMMOKHU ¥ TIOTPEIIHOCTH, HE UMEIOIINE TPUHITUITHAIBHOTO XapaKkTepa.

OneHKa «XOpoIlo» BBICTABIIAETCS CTYACHTY, €CIIM JaHbl HE MOJIHBIE, HO MPAaBHIbHBIE IO
CYyTE€BOM COCTaBIIAIOIICH OTBETHI HAa BCE BOIPOCHI, COJACPIKAHHE OTBETA HM3JI0KEHO JIOTUYHO U
MOCNEAOBATENbHO;  MPHUCYTCTBYIOT  HECYIIeCTBEHHbIE  (DaKTHMUECKHe  OLIMOKH;  OTBET
COOTBETCTBYET HOPMaM PYCCKOTO JUTEPaTypHOTO si3blka. CTYIEHT JOJKEH JaTh MPaBHIbHBIC
OTBEThl HAa BCE YTOYHSIOIINE U JOIMOIHUTEIbHBIE BOINPOCH 3K3aMEHATOpa MO TEME BOIPOCOB.
Jomyckatorcss HEOONbIIME OMUOKM ¢ TOTPEIIHOCTH, HE WMEIOIMNE MPUHIUIHAIBHOTO
Xapakxrepa.

OrneHka «yJIOBJICTBOPUTEIHHO» BBICTABISACTCS CTYJIEHTY, €CIIM Ha OOJBIIHHCTBO
BOIIPOCOB JIaHBI HE MOJIHbIE, HO MPABUJIbHBIE IO CYTE€BOM COCTABJISIONIECH OTBETHI; COAECpPKAHUE
OTBETA U3JI0KEHO JIOTUYHO U TOCIEA0BATEIIbHO; TPUCYTCTBYIOT HECYIIECTBEHHBIE (DaKTHIECKUE

agkrownE
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OIIMOKHU; OTBET COOTBETCTBYET HOPMAM PYCCKOTO JINTEPATYPHOTrO si3bika. CTYJEHT JOJHKEH J1aTh
MpaBUIbHBIE OTBETHI Ha OONBIIYI0 YacTh YTOUYHSIONUX ¥ JIONOJHUTEIBHBIX BOIPOCOB
JK3aMeHaTopa MO TeMe BompocoB. JlomyckaroTcsi OMIMOKM W MOTPEIIHOCTH, HMEIOINe
MPUHIUIIHAILHOTO XapaKTepa.

OneHka «HEyI0BJIETBOPUTENIbHO» BBICTABIISETCS CTYACHTY, €CJIM OH HE Jajl OTBETa Ha
OOJIBIIMHCTBO BOIMPOCOB IPH 3aLIUTE UHIAUBUIYATBHOTO 3a/IaHMs; 1aJl HEBEPHBIE, COACpIKalue
dakTryeckue OmMOKHU, OTBETHl HAa BCE BOMPOCHI; HE CMOT OTBETHTH Oojiee, YeM Ha IMOJIOBUHY
JOTIOJIHATENBHBIX ~ M YTOUHSIIOUIMX  BOMPOCOB  NpemojiaBarelis U CTYACHTOB.
«HeynoBneTBOpUTENbHO» BBICTABISIETCS CTYJIEHTY, OTKa3aBLIEMYCS OTBEYaThb Ha BOMPOCHI
IpenojaBaTesis U CTyJEHTOB.

11. YyebHO-MeTOoAnuYEeCKOE 00eCIIeUeHUE
a) OIlCHOYHBIE MaTepUaNbl TEKYIIEro KOHTPOJS W IPOMEXYTOYHOW aTTECTAllMH 10
JOUCLIUAIIIIMHE.

12. Ilepeyenn yueOHoiIi JuTEpaTypbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

- ®aeruep K. BeruncnurenbHbie METOIbI B AuHaMuKe xujakoctd T.1. — M.MUP, 1991. —
502 c.

- ®aeruep K. BeriuncnurenbHbie METO/IbI B JUHAMUKE Kujakoctd T.2. — M.MUP, 1991. —
552 c.

- Jlovingackuit JI.I'. MexaHuKa )XuIKOCTH 1 rasa. — M., 1950. — 640 c.

- Benkesuu O. Fluid dynamics Theory, Computation, and Numerical Simulation. / Tlep. ¢
a1 — M.: Mup, 1975. — 536 c.

- Mac Cormack R.W. The effect of viscosity in hypervelosity im—pact cratering. AIAA
Paper, 1969, No 69-354.

- Toncteix A. W. KommakTHble pa3HOCTHBIE CXEMbl W WX MNPUMEHEHHE B 3ajadax
asporuapoauHamuku. M.: Hayka, 1990. — 230 c.

- Brown B.P., Argrow B.M. Two-dimensional shock tube flow for dense gases // J. Fluid
Mech., 1997, vol. 349, pp. 95-115.

- Jlanmay JI. J1., Jludpmun, E.M., l'unponunamuka. M. @usmariut, 2001, 731c.

- H. K., Malalasekera W. An introduction to computational fluid dynamics. The finite
volume method. Longman Scientific & Technical. Essex, England. 1995. 257pp.

- ANSYS Advantage. Nel1 Dueprerudeckoe mamunoctpoenue. Uzn-so: 3A0 «kEMT Py
2009. - 47 c.

- ANSYS Advantage. Ne 8 Aspokocmuueckas otpacib. U3a-Bo: 3A0 «EMT Py» 2008. —
47 c.

0) JONOTHHUTENBHAS TUTEpaTypa:
- KpacuoBckuit E.E. Pemienue npukiagHpIX 3aad TEPMOMEXaHHKH C HPUMEHEHHEM
nporpammuoro kommuiekca ANSYS MI'TY um. H.O. baymana, 2008, — 88 c.

B) pecypchl cetn HTepHEeT:
http://elibrary.ru
https://login.webofknowledge.com/

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE !

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Brito4aeT MmpHIOKeHHs:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office OneNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

- IPOTPaMMHBIH KOMIUTEKC BhrauciuTensHol ruapoauHamuka ANSYS CFX;



— myOnuyHO ocTymHbIe o0navyHbie TexHomorun (Google Docs, SIHaexkc AuCK U T.11.).

0) nHpOpPMAITMOHHBIE CTIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi O6ubmmoTexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DeKTpOHHAs oubnmoreka (peno3uTOpHii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwardopma KOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOE 00ecneueHue

JIeKunoHHast ~ ayJUTOpPHUS, OCHAIIEHHAas MYJIbTUMEIUMHBIM  O00OPYJOBaHHUEM  JUIS
JEMOHCTpAIMK IIPE3EHTAIIMM, CIIaiiI0B 1 KOMITBIOTEPHON aHUMAIIHH.

AyIUTOpHS JUIS BBIIOJHEHHS TPAKTHYECKUX 3aHATHH, OCHAIIECHHAs MYJIbTHMEIMHHBIM
000pyIOBaHUEM ISl JEMOHCTpAIMK TMPE3CHTAIMM, CIIAiiIoOB U KOMITbIOTEPHOW aHUMAlUH, a
TaKKe MEPCOHAILHBIME KOMITBIOTEpaMU ¢ ycTaHOBJIeHHbIM nakerom MS Office (MS Word,
MS Excel, MS Visio0), nporpaMMHBIM KOMILJICKCOM BBIYMCIUTEIRHON ruapoauHaMuku ANSY'S
CFX 1 10CTyImoM B MHTEPHET JIJIsl BBIMTOJHEHHUS MPAKTHIECKUX 3 IaHHIA.

15. Uudopmanusi o pa3padoTunkax

1. ByroB Brnagumup I'puropseBud, n-p. pus-Mar. HayK, C.T. HAy4H. COTp, 3aB. OT/IEIIOM
HUUIIMM TT'Y.
2. CononeHnko Bukrop AnekcaHapoBud, KaHa. pu3-mar. HayK, 3aB 1ad. HUMIIMM TI'Y.

3. Smyk Anekceit AnekcaHapoBud, KaHj. ¢u3-MaT. HayK, cT. HayyH. cotp. HUUIIMM
TTY.
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