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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.04.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TINTASMOTASOAVMHAMUKA U TEIIJIOTEXHUKA
OunHHUKOBa Onibra KOHCTaHTUHOBHa, K.T.H., OL[eHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BBIUVCJ/IUTE/IBHBIN ITIPAKTUKYM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

TTICK-1/24.4 — cnocobHOCTb pa3pabaTbiBaTh pa3zesibl HayuHO-TEXHUUECKOW U TPOEKTHOW JOKYMEHTAI[UH C
pe3y/IbTaTaMU BBITIOJTHEHHBIX UCCIEI0BAHUM U TIPOEKTHBIX Pa3pabOTOK IO TpobieMaM a3pora3ofiHaMUKH U
niporieccoB TerioodMeHa u3genuii APKT, ¢ vcrmonb30BaHUEM MPUK/IAAHBIX KOMITBIOTEDHBIX TPOrPaMM ISt
TIOMCKa HAyUYHO-TeXHUUECKOM U TaTeHTHON nHbOopMaIiK, CO3ZaHNs JOKYMEHTOB M Tpe3eHTalii

@DOopMHPOBaHHMIO KOMIIETEHLIUH CITY)KUT [JOCTIDKEHHUE CIIeAYIOLIUX Pe3y/IbTaToB 00pa30BaHMUsI:
IICK-1/24.4

3HAHUA:
npaBu O(hOPMJIEHHUS TOKYMEHTALUKM B COOTBeTCTBHU C Tpeboranusimu I'OCT 2.105 u T'OCT 7.32,

TpeOOBaHMH K TIPOBE/IEHUI0 BBLIUHC/UTELHBIX SKCIIEPUMEHTOB U TIPE/ICTABIEHUI0 Pe3y/IbTaToB (U3NUeCKOro,
MaTeMaTU4eCKOTr0 U UMUTAL[MOHHOTO MOZeTMPOBaHHS;

YMeHuUsi:
MPOBOAUTHL (M3MUECKOe, MaTeMaTHuecKoe, BBIUMC/AUTENIbHOE W HWMHTALMOHHOE MOZeIrpoBaHue

BHYTPEHHUX IPOLI€CCOB B SJHEPIroyCTaHOBKAX, OMUCHIBATbL U UHTEPIIPETUPOBATE I10/1ydaeMbl€ De3y/IbTaThI;

HAeblKuU:
MMoAroTOBKKU U OCbOpM]'IEHI/IH AOK/Ia/ioB, Te3HCOB, IIOJTHOTEKCTOBBIX CTaTeﬁ, HAyUHO-T€XHHNYECKHX

OTYETOB M TIPE3€HTAL[UH, CO/IePXKAllIUX Pe3y/IbTaThbl IPOBEJEHHBIX PAabOT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa BBIYNC/IMTE/IbHBIN ITPAKTUKYM sB/sieTcs JUCLATUIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpaeieHuto 24.04.03 Baaiucmuka u 2udpoaspoouHamuKa.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
BBIUNC/IUTE/IBHBIE METO/Jbl MEXAHUKW, MOJE/IUPOBAHUE C IIPUMEHEHUWEM
CAD/CAM/CAE-CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Mope. POIIeCCOB TerioMacconep a. MexaHM3MEI T1epe/jauu Teria
B rasax, XHUKOCTAX U TBepAbIX Te/lax. Maremarruyeckoe orvcaHue ripoLeccoB
5 9 TeriomMacconepeHoca. TernnonpoBogHocTb. CBOOOAHAS U BBIHY K/|eHHAst KOHBEKL{MS. 52 25 9 16 27 50
I[yEIl/ICTI:If/‘I Tel'l]'lOOﬁMEH. Businue Pe3y/nbTaToB TEIVIOBOTO pacyeTa Ha HallpshKeHHO-
ZleopMUpyeMoe COCTOSTHHE TBePAbIX TeJl.
Paauen 2. BbIUHC/IHTE/THHOE Mo e/THPpOBaHNe NBIDKYIIUXCS 06’]>€KTOB. ,ELI/IHBMI/I‘{ECKI/IE
5 9 TIO/IBVKHBIE U TlepecTparBaeMble ceTKH. [leopmarius 1 repemelrieHre Tes o7 elicTBHeM 56 26 8 18 30 50
as3poziMHaMuyueckux cuil. IlecTUcTeneHHOM peluaresb.
Bcero 3a 9 cemecTp 108 51 17 34 57 100
Bcero o gucnymmHe 108 51 17 34 57 100
3.2. Ay[UTOPHBIN IPAKTUKYM
Homep u
p Oo0neMm,
Ne HaMMeHOBaHHe
Tema npakTHUeCcKOro 3aHATUA aya,.
n/n pa3pena
JacoB
JUCLMILTAHBI
Paszen 1 ITocTpoeHre TeoMeTpHUeCKUX U CETOUHBIX Mofesieil. HacTpoiika
Mo'qejm .OBaHI/Ie pelraresisi, TOCTaHOBKA 'PAHUYHBIX YC/IOBUH. YCIOBUS COTIPSKEHUS Ha
1 I oﬂ ecclz)B I1I0BepXHOCTAX. MogzenvpoBaHue 1poliecca IepeHoca Teria Mexay 16
pon JKUZIKOCTBIO M TBEPABIM TesloM. MozenmpoBaHue KOHBEKTHUBHBIX
TerioMaccornepeHoca. -
TeueHu. OnycaHue U aHa/lInu3 NOJyYeHHBIX Pe3y/IbTaToB.
Pasnen 2 ITocTpoeHre TeoMeTpHUUYeCKUX M CETOUHBIX Mofiesieil. HacTpoiika
A ) pelaressi, MOCTaHOBKA FPaHUUHBIX yC/10BUH. [lonb3oBarensckue
BeruucnurensHoe
(YHKIMU /7151 OMMCAHUS MHEPIMOHHBIX XapaKTEPUCTUK 0OBEKTOB.
2  |MojenupoBaHUe . 18
AN MogenvupoBaHue ABUXeHUS TBEPAOro Teja B Ta30BOM Cpefie.
§61,ex};013 MopgenvipoBanue fedopmaliuu U paspyiienus. OrnvcaHye 1 aHa/Iu3
) TOJIyYEHHBIX Pe3yJIbTaToB.
Bcero 3a 9 cemectp 34
3.3. CamocrosaTenbHast padora crygenra (CPC)
Homep n
Ne HauMeHOBaHHe Oo0neMm,
CopepikaHue yue0HOro 3aaHus
n/n pasjena 4acoB
JUCIMILTHHBI
MexaHu3MBbl iepejayy Teryia B ra3ax, XUAKOCTIX U TBepAbIX Teax.
MaremaTtrnyeckoe ornrcaHue TpoLeCcCoB TEMJI0MacCoepeHoca.
TerionpoBogHOCTh. CBOOOAHAS ¥ BEIHY)K/I€HHAsS] KOHBEKLIVS.
JIyuucThlii TerioobMeH. BiusiHYe pe3y/bTaToB TEMJIOBOTO pacyeTa Ha
Pasgen 1. HanpshKeHHO-AedopMUpyeMOe COCTOsSIHHE TBeP/BIX Tesl. BrirmoniHeHne
1 MogenupoBanue WHAMBUAYaJbHOrO 3aaHud. [locTtpoeHre reoMeTpryecKux U 27
MPOL[eCCOB CeTOYHbIX Mogesieii. HacTpoiika peliaressi, MoCTaHOBKA I'PaHUUHBIX
TeryioMaccorepeHoca. YC/I0BUM. YC/I0BUS COTIPSDKeHUsI Ha TIOBePXHOCTAX. Mo/ieTMpoBaHUe
rpolecca rnepeHoca Teria MeXxay )KUJKOCTbI0 U TBED/bIM TEJIOM.
MopenvpoBaHrie KOHBEeKTUBHBIX TeueHUM. OrrcaHye U aHa/n3
TIO/TyYeHHBIX pe3ynbraTtoB. OdopmiieHHe 0TYETa 10 MPO/eTaHHOM
pabore.
2 |Pazgen 2. 3HAaKOMCTBO C AMHaMHUeCKMMH TTOIBM>KHBIMU U TepeCTpauBaeMbIMU 30
BrrurcnuTenbHOE cetkaM. OCOOEHHOCTH BBIUYMC/TUTE/TLHOIO MO/I€/TMPOBAHUS
6 23065




MO/Ie/TUPOBaHMe nedopmalvy U repeMelrieHys TeJl 107 AelCTBHeM aspoiuHaMUYe CKUX
ITBYDKYIIAXCS cw1. BeirosiHeHe WHIUBUAYa/ILHOTO 3aaHus. [locTpoeHue
00BEKTOB. reoMeTpUUeCKUX U CeTOUHBIX Mofieneld. HacTpolika peraress,
TOCTaHOBKa IPAaHWYHBIX yCa0BUH. [Tosib30Barenbckue GyHKLWU A7
OTMCaHKST UHEPLIUOHHBIX XapaKTepUCTUK 006beKToB. MozienvpoBaHue
[IBI)KEeHHs] TBep/IOTO TeJla B ra30Boy cpefie. MojenupoBaHue
nedopmary 1 paspyuieHusi. Onycadye U aHau3 MOTyUYeHHbBIX
pe3yneraroB. OdopmiieHre 0TUETa TI0 TIPofie/IaHHOH paboTe.

Bcero 3a 9 cemecTp 57

4. ®OPMbI KOHTPOJISI OCBOEHMA JNCLHUII/INHbI

CEMECTP HEJIE/IN CEMECTPA
1/2|3(4/5| 6 |7 8 9| 10 |11 |12 |13 | 14 15 16 | 17
9 P Otuer P Otuer | [P

‘YciioBHbIe 0003HAUCHUA:
o JIP — apiarHOCTHUeCKasi paboTa;
e OTyeT — OTYeT.

TeKy1muii KOHTPOJ/Ib YCIIEBAeMOCTH CTYAE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHbIe MHTepPBa/IbI B
cnenyromumx dhopMax:
e IMarHoCcTUYeckas pabora;
* OTUeT.

IIpomMeskyTouHasi arTecTanus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

7 23065



5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. B. CaxuH. . TernyioobMeH B 0JHOPO/HOM cpejie (Tervionepefaya). CI16.6TTY "BOEHMEX" um. 1. @.
YcruHoBa, 2017, 76 3K3.

2. B. B. CaxuH. . KOHBEeKTHBHBIHN TeTUIO0OMEH B OHOPOHOM cpefie (Teriootaaua). CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2013, 1. pec.

3. K. H. Bonkos, B. H. EmMe/ibsgHOB. . Beiunc/uTenbHbIe TEXHOJIOTHUY B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®UU3MATIJINT, 2012, 63 3K3.

4. M. C. fIkoBuyK. . BeiunciuTenbHble TEXHOIOTMM PeLleHrs 3a7,ad MeXaHUKW JKUAKOCTH U rasa.
CII6.FT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2013, 371. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguyeckue U3gaHus:
1. MopenupoBaHue ¥ aHaM3 UHHOPMaI[MOHHBIX CHCTEM.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3BC JlaHs;

2. https://urait.ru — I'naBHasi — Obpa3oBarenbHas ratdopma FOpaiiT. st By30B 1 CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Ansys Multiphysics 2017 Teaching Advanced,;
2. Ansys Multiphysics 2019 Teaching Advanced.

5.6. H(dopmaloHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY « BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Ansys Multiphysics 2017 Teaching Advanced;
3. Ansys Multiphysics 2019 Teaching Advanced.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueli mporpaMme JUCIATLTHHBI
BBIYMC/IUTE/IBHBIN ITPAKTUKYM

AnHoTanusa paboueii nporpaMMsl

Oucipnvuda BBIYMC/IUTEIBHBIA TPAKTUKYM  sBaseTca  JUCLMIUIMHOM — 4YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuio 24.04.03 Basaucmuka u 2udpoaspoduHamuka. JuciuruiiHa peann3yeTrcss Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/24.4 criocoOGHOCTh pa3pabaTbiBaTh pasfiesibl HAyUYHO-TEXHUUECKOHM W TIPOEKTHOW [OKyMEHTAI[uHM C
pe3y/IbTaTaMU BBITIOIHEHHBIX MCC/IE0BAHUM U MPOEKTHBIX pa3paboToK Mo mpobsieMaM aspora3ouHaMUKU U
rporjeccoB Teruioodmena uzgenuit APKT, ¢ ucnonp3oBaHHeM MPUK/IA[HBIX KOMIBIOTEPHBIX TPOTpamMM Jijist
TOKMCKa HayUHO-TeXHUUEeCKOM U MaTeHTHON uHdopMaluu, Co3ZlaHus JOKYMEHTOB U Mpe3eHTalyi.

CogeprkaHue AWCLUIUIMHBI OXBaTbIBaeT KPYI' BOIMPOCOB, CBSI3aHHBIX C BBIYMC/IUTEIbHBIM M WMHUTALIOHHBIM
MOJ|e/IMPOBaHMEM TIPOLIeCCOB, MPOTEKAIOL[MX B COBPEMEHHBIX TeXHWYEeCKMX CHCTeMax, BKJIOuas pelleHue
COTIPSDKEHHBIX 3a/lau TeIIOMacCollepeHoca, [BWKeHHWs U JedopMaliid TBepAbIX Tesl TM0J JelcTBHeM
a’poAuHaMUYeCcKUX CWI, 3ajad XMMUUeCKOW KUHeTMKHM U TopeHus. PellleHWe TmocTaB/aeHHbIX 3ajay
No/ipasyMeBaeT MCII0/Ib30BaHUE COBPEMEHHbIX BBbIUMC/IWUTE/NbHBIX IIPOIPAMMHBIX Cpe/CTB, [OMOJHEHHbIX
M0/1b30BaTe/IbCKUMUA  QYHKIMSAMY, peaiM30BaHHbIMM Ha SI3blKaX BBICOKOTO YPOBHS, OMNMCHIBaIOLIMMU
¢bu3nYeckue CBOICTBAa pacCMaTPHBaeMbIX 0OBEKTOB.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
* OTYeT.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

MpeAyCMOTPeHbI JieK[MOHHbIe 3aHsATus (17 4.), mpakTtudeckve 3aHsaTusi (34 4.), camocTosTesnvHass pabora
ctypenra (57 a).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHTLTHHBI
BBIYMC/IUTE/IbHBIN ITPAKTUKYM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HanmeHoBanue paGoTs! Pexomenjpyemas ' TpygoemMKocCTb,
JuTeparypa yac.
Paspen 1. MojenupoBaHue nNponeccoB TenjioMacconepeHoca.
B. B. CaxuH. .
Terioo6MeH B
OJTHOPO/THOM
cpene
(Teruonepenayva):
CII6.BI'TY
"BOEHMEX"
uMm. [1. .
YctuHoBa, 2017
(1-4)
MexaHu3MBbI Ilepesiauu Tervia B ra3ax, XXUJKOCTSIX U TBepAbIX Tesax. B. B. Caxu=. .
Maremarryeckoe onvcaHue MpoLIeCCOB TeIIoMaccornepeHoca. KoHBeKTUBHBII
TernonpoBogHOCTE. CBOOO/HAS ¥ BLIHYK/[eHHAst KOHBEKLIWS. JIyUMCThIN TeTI000MeH B
Teri000MeH. BivisiHue pe3y/bTaToB TETUIOBOTO pacueTa Ha HalpsHKeHHO- OJTHOPO/THOM
nedopmMupyeMoe COCTOSIHHE TBep/bIX Tesl. BrimonHeHue cpene
WHJUBUAYaIbHOrO 3a/aHus. [locTpoeHre reoMeTpUUeCKUX U CETOUHBIX (Ternoornaua): 27
Mozenell. HacTpolika pelaresisi, TOCTaHOBKA FPAHUUHBIX YCJIOBUIA. CII6.BI'TY
YcnoBus conpsbkeHUs Ha NOBEPXHOCTAX. MogenpoBaHue Iporecca "BOEHMEX"
repeHoca Teria MeXXAy XKUAKOCThIO U TBepAbIM TesioM. Mo/ieTupoBaHUe um. 1. P.
KOHBEKTUBHBIX TeueHul. OnuicaHue U aHa/IU3 MOy4YeHHBIX pe3yabTaToB. | YCTMHOBA, 2013
OdopmiieHre 0TUéTa T10 TIPO/IE/IAHHOM paboTe. (1-4)
K. H. Bosnkos, B.
H. EmenbsiHOB. .
BrruncniurensHbie
TeXHOJIOTUU B
3a/1ayax
MeXaHUKU
>KAJKOCTHU Y rasa:
M.:
OU3IMATIINT,
2012 (1-3)
Wroro no pasgeny 1 27
Pazpen 2. Berunc/MTe/IbHOE MOAE/TMPOBaHUe JBIDKYIUXCA 00BEKTOB.
3HAKOMCTBO C JMHaMUUYeCKHMMU MOABWKHBIMU U TepeCcTpanBaeMbIMU K. H. Bosnkos, B. 30
ceTkaMu. OCOOeHHOCTH BBIUMCTUTETBHOTO MO/IeTMpoBanus fedopmariuu | H. EMenbsaHOB. .
Y TiepeMelL[eHHs TeJl TIoZ, eMiCTBHeM a3poiHaMUuUeCKUX CHIL. BrerunciurensHeie
BeinonHeHue UHAWBU/yaIbHOTO 3aaHusl. [locTpoeHre reoMeTpUYeCcKrX U| TEXHOJIOTHH B
CeTOYHbIX Mogeseii. HacTpoliika peliaress,, MOCTaHOBKA FPAHUUHBIX 3ajauax
ycnosuid. [Tonb3oBaTenbckue GyHKIMU AJISE OTTUCAHUS MHEPIMOHHBIX MeXaHUKU
XapaKTePUCTUK 00bEeKTOB. Mo/ie/TMpOBaHue JBWKEHHUS TBEPAOro Tejia B JKUJKOCTHU U Tasa:
ra3oBoii cpefie. MogenupoBaHue fedopmaliiy 1 pa3pyiieHus. OnucaHue M.:
11 23065



Y aHa/Iu3 MOJTyYeHHbIX pe3ysibratoB. OdopmiieHre 0TUéTa 1o
Tnpo7ieslaHHOM paboTe.

OU3IMATIINT,
2012 (1-3)
M. C. fAkoBuyk. .
BorunciiutenbHbIe
TeXHOJIOTUHU
pelleHys 3a1ad
MeXaHUKHU
JKAJKOCTHU U Tasa:
CII6.BI'TY
"BOEHMEX"
uM. [1. ®.
YctuHoBa, 2013

©)

Wroro no pa3geny 2

30

12
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IIpunoxenue 3
K paboueli mporpaMme JUCIATLTHHBI
BBIYNC/IUTE/IbHBIN ITPAKTUKYM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e OTueT;
e 5K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckas pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMPOCOB U OoJjiee - aTTecTaLysl.

OTtuet

OTuéT 0 npojenaHHol paboTe opopmisiercs mo 'OCT 2.105-2019, BK/IIOUAIOLIEH TEKCTOBYIO UaCTh C
(b13MUeCKO IMOCTAHOBKOM 3a/laun, MaTeMaTHueCKOM MOZIe/ibio, 000CHOBaHHEM BHIOOpA UMCIEHHOTO METO/a,
pe3y/sbTaTaMu pellieHus, Tpadguyeckoe U300pa>keHre, aHa/T|3a MOYYeHHbBIX Pe3y/IbTaToOB U BhIBO/IOB.
[NosicHuTe NIbHAS 3aMKCKa C TEKCTOM, PUCYHKaMH U rpadMKaMy BBITIONHSETCS B pefjakTope “Word”.
OTyeT 1Mo MpaKTHUeCKo paboTe [JO/HKeH CofiepyKaTh:
- IOCTAHOBKY 3a/lauM, MaTeMaTHuyeCKyH0 MOJe/ib 1 OCHOBHbIE pacueTHble COOTHOILIEHHS UCTIO/b3yeMbIX
METO/IOB pellleHuUsl, KpUTepUil CXOJUMOCTH;
- CXeMy pacyeTHOH 00/1aCcTy ¢ XapaKTePUCTUKAMK CETKU, KPaeBbIMU Y Haua/TbHBIMU Y CTIOBHUSIMH,
peasii30BaHHBIMU B PelllaeMOM BapUaHTe;
- cofiepyKaHKe MCC/IeIOBaTeIbCKOTO 3a/IaHus, pe3y/IbTaThl BHIUMCIATETLHOTO MOZIeJTUPOBAHKS, aHAN3 U
BBIBO/IbI 110 IPOBEIEHHBIM UCC/Ie0BaHUSIM.
I[Tpoueaypa 3aluUThl BK/IIOYaeT OTBETHI HAa BOMPOCHI MperofaBaresis 1o pabore v pasgeny kypca. B xoze
3aIUThI PabOThI CTYIEHTHI 1O/DKHBI TPOAEMOHCTPUPOBATE KY/ILTYPY PEUM TMPH U3/I0XKEHUH CBOMX MbICIEH,
JIOTUYHOCTH B ITOCTAaHOBKE W U3JI0KEHUH Marepuasa, HeoOXoAuMble HaualbHble 3HaHUS TI0 CYIeCTBY
obcy>xiaeMoli TeMbI, yMEHHE OTPe/Ie/TUTh MECTO UCC/IeIOBAHHOTO SIBJIEHUS B KOHKPETHBIX TEXHUUECKUX
TMpoljeccax ¥ yCTPOUCTBaX, yMeHHMe CaMOCTOATeTbHO MOJU(HUIIMPOBaTh MaTeMaTUueCKHe MOJIeNd U
MporpaMMHBIe CPeZCTBa /i/Is Tiesieli KOHKPeTH3alliy WK pacIiupeHus 00/1acTi IPUJIOKEHUsT MOJiesiel,
WCTIO/Ib30BaHHbBIX B pabore.
Kputepuu ouienuBanust. OrjeHKa 3aiuThl paboThl BhicTap/sieTcst o 100 6a/ibHOM I1Kajie C yuéToM:
- BBITTOJTHEHHE TIPaKTHUeCKOW PaboThI B KOMITbIOTEPHOM Kiacce — 20 6aios,
- BBITTOJTHEHUE 3a/IaHUs UCC/Ie/I0BaTeIbCKON uacTu pabotsl — 20 6asio.,
- ohopmIIeHHE TIOSICHUTETBHOU 3armucKy — 20 6aos,
- 3alI{UTa pe3y/IbTaToOB, OTBETHI HA BOTIPOCHI U UX JIOTHKA, Ky/IbTypa peur — 40 6aios.
Pabota cuuraeTcs NpUHATOU Ipy Habope ctyaeHToM Gostee 70 Gaios. 70-80 6anoB "ya0BIeTBOPUTENBHO",
80-90 - "xopomo", 90-100 - "oTaMyHO".

JK3aMeH

JK3aMeH BK/IFOUaeT B ce0si IBa KOHTPOJILHBIX BOTIPOCA 110 BRIOOPY MperiofiaBaTe/is U3 CITUCKa BOTIPOCOB
I1st cobeceioBaHMs 110 pa3/esiaM AUCHUTIIAHBL.
CrICOK BOTIPOCOB [1j1s1 COOeceioBaHUsI 10 pa3ziesiaM AVCHUIUIMHBI peJcTaBieH B Y MK AuCHUITIUHEL
3HaHWsA, YMEeHUS U HaBLIKH CTYAEHTOB OTPEe/IeISIOTCS C/IeIYIONAM 00pa3oM:
- OIIeHKU «OTJIMYHO» 3aCTy>KUBAET CTY/IeHT, 00HapYKMBIIIHIH BCECTOPOHHEE, CUCTEMATHUeCKOe U ITyOoKoe
3HaHUe yueOHOro MaTepHasa, yMeHue CBOOO/IHO BBIMOHATE 3a/]aHUs, TIPeJlyCMOTPEHHbBIE MPOrPaMMON,
YCBOUBILNN OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/ILHOM JIMTepaTypoi, peKoMeH10BaHHOM rporpaMmMoii. Kak
TIPaBUJIO, OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTY/[@eHTaM, YCBOUBIIIMM B3aUMOCBSI3b OCHOBHbBIX TIOHATHH
JUCLIMTTMHBI B MX 3HAYEHUU A1J1s1 TprobpeTaeMoii podeccri, MPOSIBUBIIMM TBOPYeCKHe CITIOCOOHOCTH B
TMOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO MaTepuarnia.
- OIIeHKU «XOPOIII0» 3aC/TY)KUBAET CTyAeHT, 00HAPY>KUBIIIHH MO/THOe 3HaHWe YUeOHOro MaTepHasa, YCIelTHo
BBITIO/THSTFOIIUM TIPelyCMOTPEeHHbIe B TIPOTPaMMe 3aZlaHusl, YCBOUBIITHM OCHOBHYIO JIUTEPATypy,
PEKOMEeH/IOBaHHYO B TIporpaMMe. Kak mpaBuiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAEeHTaM, MOKa3aBIIiM
CUCTEMaTUYeCKUI XapaKTep 3HAaHWM 110 AMCLIUTUIMHE W CTIOCOOHBIM K X CaMOCTOSITe/TbHOMY TIOTIO/THEHHUIO U
00OHOBJIEHMIO B X0/ie JabHekiiel yueOHo paboThl 1 MpodeCcCHOHATBHOM e Te/TbHOCTH.
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- OLIeHKH «y/I0BIIETBOPUTEILHO» 3aCTy)KUBaeT CTYZeHT, 00Hapy>KUBILHI 3HaHHsI OCHOBHOTO yueOHOTo
Marepuana B 00beme, HeoOX0AMMOM [/1s1 a/bHelIeli yueObl 1 npecTosiieli paboThI 10 CrieLuaTbHOCTH,
CTIpaB/SIOLLUICS C BBIIIOJHEHWEM 3aflaHuH, NpeyCMOTPEHHBIX IIPOrpaMMOi, 3HaKOMbI C 0CHOBHOM
JIUTepaTypoy, peKoMeH/J0BaHHOW TporpaMMoil. Kak mpaBHIIo, OLjeHKa «Y/|0BJIeTBOPUTEIbHO» BBICTaB/ISETCS
CTYZAeHTaM, [IOIyCTHBLIMM IIOIPELIHOCTY B OTBeTe Ha 9K3aMeHe U IPY BbIIIOJHEeHUH 9K3aMeHal[MOHHbIX
3a/laHuii, HO 06/1a/jaroIM HeOOXOMMBIMH 3HaHUSIMU |15l UX YCTPaHEeHHs 110/, PyKOBOZCTBOM TIperofiaBarerisi.
- OLleHKa «Hey/[0BIIeTBOPUTE/ILHO» BLICTAB/ISIETCS CTY/IEHTY, 00Hapy KUBILIEMY MPOOesbl B 3HAHUSX OCHOBHOTO
yueOHOrO MaTepHasa, JOMyCTUBILIEMY TIPHHLUITHA/IbHBIE OLTMOKU B BBITTOTHEHUH TIPeTyCMOTPEHHBIX
rporpammoii 3afiaHuii. Kak rnpaBusio, oljeHKa «HeyJ0B/IeTBOPUTE/ILHO» CTaBUTCS CTyleHTaM, KOTOphle He
MOT'YT MPOJO/DKUTL 00yUeHre UK TIPUCTYTUTE K TTPOdeCcCHOHaNBHOM e TebHOCTH M0 OKOHYaHUM By3a 6e3
JIOTIOJTHUTEJTBHBIX 3aHSATHI 110 COOTBETCTBYIOLLEH JUCLIUIIIHE.
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5 9 Pa3pen 1. MopaenupoBaHue nponeccoB 52 | o5 9 16 27 50 Oruer
TerioMacconepeHoca.
5 9 Pazpen 2. BeruncauTe/1bHOE 56 | 26 8 18 30 50 Oruer
MoO/ie/TMPOBaHMe JBHKYIIHXCA 00beKTOB.
Bcero 3a 9 cemectp 108 | 51 | 17 34 57 100
Bcero no gucuuiinHe 108 | 51 17 34 57 100
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Kputepuu oneHuBaHus

IICK-1/24.4

Ne 1

Ne 2
Ne 3
Ne 4
Ne 5

Ne 6
Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimoz20 muna:

OrnmiuTe hyHJaMeHTabHbBIE 3aKOHBI COXPAHeHUsI, TPUMeHsieMble /I7Isi OTIMCAHKS
TUAPOra3ofvHaMUUYeCKUX 3a7au (0T Uero 3aBUCHUT U3MeHeHHe MacChl, UMITYJIbCa U
SHEePrUM >KUJKOU YaCTULIbI).

OnuimmTe NpUHLUN OCcpejHeHus1 ypaBHeHUl HaBbe - Crokca no PeiiHoBACY U ero
OT/IM4re OT OCpefHeHus 110 Paspy

OrnmiuTe BUBI AUHAMUUECKUX ceToK B Ansys Fluent

OrnmiiyTe MaKpOCHI Ji71s 3a[jaHust ABMKeHus B Ansys Fluent

[Hatite moapoOHOoe onvcanye MeTo/a layering Moie TMpoBaHys TUHAMHUYECKUX CETOK B
Ansys Fluent

Cdopmymupytiite runotesy buo — @ypoe.

Cdopmynupyiite runoTe3y HbI0TOHa 0 TIJIOTHOCTU TTOTOKA TETUIOOTAAUM (3aKOH
HbtoToHa — PrxmaHa).

Kak HasbIBatoT pa3jen MexaHUKU Jie)OpMHUPYyEMOro TBePOro Tejla, B KOTOPOM MTOMUMO
CUJIOBBIX Harpy30K yUUTHIBAIOTCS TaKKe TePMUUeCKHue HarpsyKeHu s ?

Kakum 06pa3oM HarpaB/ieH BeKTOP MJIOTHOCTH TETVIOBOTO TIOTOKA Yepe3 eIMHIUUHYI0
TIOIIAZAKY C HOpMasbio \vec{n} OTHOCHUTEbHO 3TOT0 BeKTOpa HOPMasu?

Kaxk Ha3bIBarOT HePaBHOBECHBIH MPOLIeCC MepeMell|eHus BelljecTBa U3 0061acTH ¢
BBICOKOM KOHI[eHTpariiel B 00/1aCTb C HU3KOM KOHLIEHTpPAL[UeH, TTPUBO/SIINN K
CaMOTMpOV3BOJIbHOMY BhIDABHUBAHMIO KOHIIEHTPAIHI 10 BCEMY 3aHMMaeMOMy 00bEMY ?
Bonpocbl 3akpbimozo muna:

UTo He gomycKaeTcsi IPUMEHSATh B TeKCTe AoKyMeHTa B cooTBeTcTBUU ¢ 'OCT 2.105-
2019:

- 060pOTBI pa3roBOPHOM peuH, TeXHULU3MBI, TPOdeCCHOHAT3MBI

- [/l OJTHOTO U TOTO K€ MOHATHS Pa3/IMUHbIe HAyUHO-TEXHUUECKHE TePMHHBI, OU3KHe
10 CMBIC/TY (CHHOHHMBI), @ TaK)Ke MHOCTPaHHbIe C/I0Ba U TEPMUHBI IPY HAJTMUKH
PaBHO3HAUHBIX CJIOB ¥ TEPMUHOB B PYCCKOM SI3bIKe

- IPOU3BO/IbHBIE C/TI0BOOOPA30BAHMUSA

- ab0peBHaTyphbl U COKpPAIL|EHUs C/I0B

- COKpallleHHble 0003HaueHUs eIUHUL] PU3NUeCKUX BeTUUUH

Kaxk cnenyet Ha3Bath pa3zen oruéta o HUP, copepkaiiuii nepeyeHsb 1UTepaTypHBIX
VICTOYHUKOB?

- CTIMCOK MCTI0/Th30BAHHBIX MCTOUYHHKOB
- bubrorpadus

- bubmorpaduue cKuii CrCcoK

- CTIMCOK MCTI0/Tb30BAaHHOM JIUTEPATYPhI

- CIIMCOK JIUTepaTyphl
Bribepute BepHOE yTBEpKAEHHE:

- Otuet 0 HVIP fo/DKeH ObITh BBITIO/IHEH /I00bIM eYaTHbIM CII0OCOO0M Ha OJHOM
cTopoHe yiucTa Oenoii Oymaru opmara A4 yepe3 To/ITopa UHTepBasa

- OtueT 0 HUP fo/mKeH OBITH BBITIOIHEH PYKOMMCHBIM WK ITEYaTHBIM CIIOCOO0OM Ha
O/THOM cTOpOHe yicTa benoli Oymaru

- Otuet 0 HUP fo/mKeH ObITh BBINOIHEH H00bIM ITeUYaTHbIM CITI0COO0M Ha OfjHOM

cTopoHe niucta besoli Oymaru opmara A4 umu A3 yepe3 UHTepBasI, paBHbIi 1; 1,25;
1,5; 1,75 unu 2
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- Otuet 0 HUIP fo/DKeH ObITh BHITIO/IHEH /IF00BIM IeYaTHbIM CII0COO0M Ha OJHOM
cTopoHe yiucta besoli Oymaru opmara A4 uepe3 MoaTOpPa UHTEPBAIa UM Yepe3 O[UH
VHTepBaJ, ecyii 00beéM npesbiaet 500 cTpaHUL]

Ne 4 BribepuTte BepHOe npogomkeHue: [171s1 aklieHTUPOBaHKsI BHUMaHMs B oT4éTe 0 HVIP
MOJKeT [IPUMEHSATHCA ...

- Bbl/le/IeHHe TeKCTa C TIOMOLI[bI0 HIpU(Ta UHOTO HauepTaHusl, YeM IIPU(T OCHOBHOI'O
TEKCTa, HO TOT'0 yKe KeIyisl U TapHUTYPhI

- TIOMY>KUPHBIM IIpUGT
- BBIZIeJIEHHE TEKCTa C IIOMOIIILIO TTO/[UePKUBAHKS

- BblJle/IeHHe TeKCTa LIBETOM
Ne 5 Kak cnegyeT odopmiisiTe 3aro/l0BKU CTPYKTYPHBIX 371eMeHTOB oT4éta 0 HUP?

- 3aro/IoBKM CTPYKTYPHBIX 3JIEMEHTOB CJIeZlyeT pacrosiarath B CepeiiiHe CTPOKH Oe3
TOYKU B KOHLIE, TPOTNIMCHBIMU OyKBaMH, He MOAUepKUBast

- 3aro/I0BKM CTPYKTYPHBIX 3/IEMEHTOB CJIe[lyeT BBIPABHUBATH T10 JIEBOMY Kparo 6e3
ab3arfHoro oTCTyIa U 6e3 TOUKU B KOHIIE, TIPONMCHLIMUA OyKBaMH, He MO JUePKHUBast

- 3aro/I0BKM CTPYKTYPHBIX 3/IEMEHTOB BHIDABHUBATH T10 JIEBOMY Kparo € ab3al{HbIM
OTCTYTIOM U 6e3 TOUKH B KOHI|e, TIPOMUCHBIMU OyKBaMH, He TOAUepKHUBast

- 3aro/IoBKM CTPYKTYPHBIX 37IEMEHTOB CJIe/[yeT pacrosiarath B cepeiiHe CTPOKU 0e3
TOYKHU B KOHIE, MeYaraTh C MPOMUCHOUN OyKBBI, He MOJUePKUBast

Ne 6 I'a3, omuceiBaeMbIit MOZIeNTbIO TeKyuelt cpesbl "ideal gas" siBisiercs ...
- CKUMaeMbIM
- HECKUMAaeMbIM
- TEII0NPOBOJHBIM
- HETeTUIONPOBOAHBIM
- BSI3KUM

- HEBSI3KUM
Ne 7 Crpoka Gauge Total Pressure Bo BK/a/ike TpaHUUYHBIX yCJIOBUI THUMa Pressure-inlet
orpejiessier ...

- IMMOJIHOE [aB/IeHWE M303HTPOIINYECKHN 3dTOPMOXKE€HHOI'O MOTOKa
- CTaTU4yeCkoe /iaBjieHre IMOTOKa

- AWHaMK4yeCKoe naB/ieHHe ITI0TOKa

- pa3Hulld MeXy TIO/THbIM U CTATUYECKUM [ddB/I€HUEM

- "oropHoe" 3HaueHue JjaBaeHusl, OTHOCUTEJIbHO KOTOPOr'O BBIUMC/ISIOTCS
W30BITOUHBIE 3HAUEHUSI

- pa3HHUIA MEXKY TTOJTHBIM U TUHAMUYECKUM JaB/ieHHeM
Ne 8 I'a3, onmckiBaeMbIM MOJIe/bI0 TeKyueld cpefibl "ideal gas" rMmoAuMHSIETCS YPaBHEHUSIM ...

- TepMUYeCKOMY ypaBHeHHIO cocTosiHUS MeH eneeBa - KnanelipoHa
- Kasopuueckomy ypaBHeHUt0 coctostust \(U =c_v T)
- ypaBHeHuI0 BaH-ziep-Baasnbca

- ypaBHeHHUIO Penyxa — KBoHra
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Ne 9

Ne 10

KasnioprueckoMy ypaBHeHU0 coctosiHus \( U = ¢ T'\)

TepMUUeCcKOMy ypaBHeHHto cocTosiHus \(\rho=const\)

Bo Bkagke operating condition ...

3HaUeHue ITOJTHOTO /IaB/IeHHs TIOTOKa

33/]af0TCS eAVHULIBI U3MepPeHUs JaB/IeHuUs

oripefiesisieTCsl pa3HULlA MeXXJY TOJIHBIM U CTaTUUeCKUM JlaB/ieHueM
OTIpeZie/IsIeTCs Pa3HUIA MEXK/TY M30bITOUHBIM U aOCOTIOTHBIM [JIaB/IEHHEM

oripeie/isieTCda pa3Hrlla MeXXAy IMO/IHBIM U TMHAMWYeCKUM [1aB/IEHHEM

Bo Bkagke Residual Monitors 3agatoTcs ...

MHUHUMaJIbHBIE TIOPOTOBbIE 3HAUEHUS HEBA30K
TpaBK/ia pacueTa KpUTEpPUsi CXOJUMOCTH (aOCO/MOTHBIN, OTHOCHUTE/TbHBIN)
HaCTPOMKY KPUTEPHERB OKOHUYAHMS pacueTa WU UX OTCYTCTBUE
rapameTpbl BbIBO/Ia MHGOPMAIMHY O IMHAMUKE pacueTa

MaKCHUMaJIbHO A0ITyCTUMOE KOJ/IMUeCTBO I/ITepaI_II/II\/’I
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